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Copyright1946 PiperAir-craft Corporation

LOOK TO THE LEADER
for Good Safe Planes YOU Can Afford to Buy and Fly

W HEN you investigate the airplanes chase you receive a free flying course. I
on today's market you will find Moreover, its economy of operation and I

that Piper leads in sales because it leads maintenance is unequalled. That is why I HERE ARE THREE FINE
in value, safety and economy. it is first choice of airport operators as AVIATION BOOKS FOR

In your Piper Cub you get the value well as individual owners.
of experience gained in building over Illustrated is the Piper Cub Super Piper Cub Brochure. Brand
20,000 Cubs for peace and war-more Cruiser, a handsome three-passenger, new! Beautiful, full-color air-
than all other light planes combined. 100-horsepower plane with an electric plane illustrations, suitable for
You benefit by the knowledge of design- starter. This ship is the big sister of the framing. Completespecificationso
ing planes that are practical and of manu- two-passenger, 65-horsepower Piper Cub
facturing them in quantity. Special-a personalized version of the I 2 How to Fly" Book. Takes

The safety record of Piper Cubs used Cubs that gained worldwide fame in I with usnp-btytpica lingelsson
for combat, training, business and pleas- combat and in which most of our mili- l scriptions. Many other interesting
ure is without parallel. That is because tary and civilian pilots won their I facts.
they are more than just easy-to-fly air- wings. 2 "What Your Town Needs"
planes. Piper Cubs are maneuverable. Ask your Piper Cub Dealer for a free I * Book. Will help you or your

Not only can you buy a new Piper Cub flight demonstration in one of these community plan an inexpensive
for less than any other new vlane-for good, safe planes that you can afford to landingareanow.
as little as $665 down-but with its pur- buy and fly. Get these books from your Piper

Cub Dealer now. Or, if you prefer,
send us 10c per book or 25c for all
three. Use stamps or coins. Specify
which books you desire. Write
Dept. AN86.

PIPER AIRCRAFT CORPORATION
LOCK HAVEN, PENNA., U. S. A.

In Canada: Cub Aircraft Ltd., Hamilton
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Now... you and your family can take real vacations ... together. Vacations you've dreamed about

can be yours with this sturdy four-place all-metal amphibian. (( Here's the ideal travel vehicle for

the business man and his family. The busier you are, the more precious are the undemanding hours of

sheer relaxation ... so whether your choice of time out is a weekend with the family, a quick trip to the

fishing streams or a round of golf at some distant course you've hoped to play for years, the SEABEE

will take you there and back quickly ... in comfort. ( Spend more time on the job, have more time for

play ... you make your own schedules when you go the SEABEE way ... $3995. F.A.F. Farmingdale.

Your copy of "Landings Unlimited" sent free. It

stresses modest operating cost and performonce

specifications. Address Blue Ribbon SEABEE Dealer

nearest you, or write the Personal Plane Division,

Department 23C, Republic Aviation Corporation,

Formingdale, Long Island, New York . . . . .
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Opportunity in Aviation was never DO LLARgreater. Prepare for it wisely, with SJ Rto0
thorough, practical, intensive and t C fECKup-to-the-minute training, using rest of YO all
modern equipment and facilities. resIJLJR LIFE!
CAL-AERO TECHNICAL INSTITUTE OFFERS YOU JUST
THE TRAINING YOU NEED. ......... .Since Industry, the very men

1929 Cal-Aero has specialized in who will employ you and know
AERONAUTICAL ENGINEERING and today's requirements and the exact kind of training

,p /a, MASTER AVIATION MECHANICS. you must have. . . . . We invite your consideration,
Over 6000 successful civilian grad. investigation and comparison. Send coupon TODAY.
uates, in every phase of aviation
activity have proved that CAL-AERO
training can get results and increase
your pay check. The courses are _______________________

C. A. A. approved and have all the
non-essentials eliminatedtotrai Cal-Aero Technical Institute has been approved for Veterans'Training

you in the shortest period of time, under the G. I. Bill of Rights. Veterans
t p iod attending Cal-Aero are eligible for the

forthebestpositionspossible.** educational benefits as provided by this
Leadership training is stressed... Bill. Hundreds of ex-servicemen are now

The subjects you study are the attending, taking advantage of these bene-

very things you do on the fits here at Cal-Aero. WRITE US...We will be
happy to help you with your future plans.job. They are approved

I% by the Aviation TRAIN IN SOUTHERN CALIFORNIA i

BE WISE ... PROTECT YOUR FUTU REMAIL TODAY* DON'T DELAY
SEND FULL INFORMATION AND CATALOGUE FREE ON COURSE CHECKED BELOW

X JJj.~JJ. MASTER AVIATION MECHANIC COURSEU1~LU 1411

GRAND CENTRALEAIR TERMINALC
1223 AIRWAY- GLENDALE, CALIFORNIA ADRS

(LOS ANGELESSCOUNTY) CANE STE

PERSONAL SUPERVISION OFMAJORCCMOSELEYPRESIDENT AND FOUNDER
SINC1929...OOUROWN HUGE AIRPORT-INHEART OFTHE AIRCRAFT INDUSTRYDATEOFBIRTH
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4GAR' in is issu
The pretty lass on the cover is a mem- seminary for public relations oflicersNa C ber of the British land army who was (see PRO School on page 36) we think

caught in the lens of AAF Photographer it appropriate to extend a belated sa-LDEKHEED Ben Rosenblatt's camera before he left lute to this much-abused clan. During
the ETO. Ben did a long tour with the the war, the lot of the public relations
8th Air Force and some of his aviation officer on combat bases was not always

. pictures appeared in leading magazines an easy one, what with censorship, un-The Air-Going Bench throughout the war. A few days prior sympathetic correspondents and lack of
to flying home, Ben paid a farewell visit coperation by some of the high brass

A weird flying test bench, with to some of the air bases in East Anglia. who seemed to have a congenital distrust
a name that sounds as if it be- There wasn't much left to see at these for all newspapermen. Fortunately, the
longed to an electric fan, was once-bustling aerial springboards to high command of the Army Air Forces
spawned by Lockheed en- Hitler's European fortress. In a coun- has always appreciated the value of a

f tryside that once shook with the con- sound public relations program and
gineerswhentheywere stant thunder of vast bomber fleets, the indoctrination now being given
out the engine setup for the farmers and the land army girls quietly PROs at the Staff School at Orlando
Constellation. gather the crops, with only a few aban- indicates there will be even closer liai-

The test rig was a Lockheed doned Flying Fortresses to remind them son between the AAF and the public in
eoof the hectic period before V-E Day. the years ahead. Throughout the war,Ventura with two Constellation the staff of AIRFORCE hasleaned heav-

power plants, and almost im- Fun on Floats ily on the PROs for assistance in re-
mediately it was nicknamed the When we decided to do a story about porting the story of American airpower.
Ventellation.float-plane flying (see Fun on Floats With few exceptions, the AAF's public

page 28) the most logical man to write relations officers and enlisted men did
They used the Ventellation to such an article was Robert S. Fogg. a splendid job. We would like to men-
check the findings coaxed out of Major Bob is just out of the Army Air tion all the PROs who were particularly
conventional, earthbound wind Forces for the second time. He was a helpful to our magazine-men such as
tunnelsandtestbenchesThis retread in this war, having flown for the Max Boyd, Clarke Newlon and Sam

t lsh dtetnhaThir Air Corps in 1918. After receiving his Taylor of USSTAF; Tex McCrary andplane showed them that their discharge at the end of World War 1, Ned Root of MAAF; Bill Westlake and
proposed arrangement (engine, Fogg wangled some financial backing ArtEnnisatHeadquarters;JockWhit-
cowling and accessories in one from John Winant, our recent Ambas- ney, Les Lear, Ben Lyon and Bill Laid-
"power egg") made for easy sadortoEngland,andpurchasedseveral law of the 8th; Hal Leyshon, Revis
maintenance: an engine can surplus Navy planes. With these he O'Neal,BenWrightandBillaNuckolsbehagdileshahaf started America's first seaplane charter of the. 9th; RodSouthwick and Dickbe changed in less than half service. During the years immediately Krolik of the Far Eastern AF; Bob
an hour. preceding Pearl Harbor, the Civil Aero- Wistrand of the 5th; Joe Stehlin of the

nautics Authority asked him to lay out 13th and Bob Hotz of the 10th. This is
a chain of some 300 seaplane bases a fragmentary list at best-there were
stretching across the country. While many'more, and to all of them we offer
working on this ambitious project Fog our sincere apprcciation.
acquired a firsthand knowledge of
practically every body of water on the
continental United States. At present

Vi he is an executive of the Edo Aircraft
Corporation.

Rotary Wings
To the growing literature on rotary

wing aircraft, Devon Francis has just
added an exhaustive study entitled The
Story of the Helicopter. Francis is one

It also ointed u the economy of the nation's ablest aviation journalists
tspoi having served as aviation editor of the

and double safety of oversize Associated Press and as a charter mem-
engines. As every well-behaved ber and president of the Aviation
engineer knows, small engines, Writers Association. He has been watch-
running all-out, use up more ing helicopter evolution for many years
fuelandgetmorewearandtear and still fumes when less-informed

writers paint glib word pictures about
than large engines cruising at the imminence of eggbeaters in every
loafing power. garage. One day he read a particularly
Result:The Constellationhas fanciful but highly inaccurate maga-

zine story about helicopters. Then and
there Francis decided to blow his top-

can climb on any two of its four literarily so to speak. The Story of the
engines. Helicopter is the result. You'll find a di-
It'sthiskindofseriousfunny- gest of this authoritative work on page

24. Francis is now an associate editor
business at Lockheed that of Popular Science Magazine where he
makesbetterplanesworthtalk- is keeping an eagle eye on other avia- FO n dwinnrof Aa rdfri
ing about. tion developments. feature articles on air transportation, gives

L to L for L PRO School valuable pointers for the air veteran who
plans to make a career of aviation in "Any-

l946, LockheedAircraftCorp.,Burbank,Calif. Now that the AAF is operating a time, Anywhere Airlines" September issue.
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IMP1

MAXIMUM
VISION

TRICYCLE LANDING GEAR-
proved on thousands of military Culvers

THE CROSS-COUNTRY AIRPLANE
Certified by CAA and

CULVER MODEL "V". . Now in Production

Write Department ANS for the name of your dealer, so you may have a demon-
straTon of the new Culver Model "V"

NAME

I ADDRESS___

I CITY STATE

CULVER AIRCRAFT CORP., DEPT. ANS, WICHITA 1, KANSAS
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Telemetering - the instantaneous transmission of flight in-
formation to instruments on the ground - has opened new

test pilots fields for obtaining scientific data on objects in flight.

Whether piloted or pilotless, their exact behavior can be
accurately determined during the entireflight,providingthe

'u engineer with information for further research and devel-
t opment. Combined with newly developed electronic con-

trol devices, this achievement of Curtiss-Wright research
represents another advance in the era of supersonic flight.

FIRST IN FLIGHT

CURTISS WRIGHT
Developing 

Flight to
Meet the Future.

COLUMBUS, OHIO
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formula
for a comfortable hurry

--- VA ---

In the race for more business, the BEECHCRAFT

Model 18 is the outstanding mode of fast personal

transportation. It is fast; cruising at better than

200 mph, you "go places" in a hurry. It has been

designed and built for comfort so that even your

"travel time" can be "productive time" as you work

or plan while you relax in its luxury-cabin. The

Beechcraft Model 18 is the perfect complement for

your other modern business equipment. It makes f
possible more on-the-spot decisions when your oper-

ations are wide-spread. It pays a big "time-bonus"

for those who travel. If you are interested in multiply-

ing your capacities by reducing the time and fatigue

of travel, thereby adding hours to your working day,

days to your working month, then we invite you to-

Write today-Facts, figures, and demon-
strations are available without obligation.

D 
o "

EAC 0 R P 0 R A T 0 N
THE WORLD IS SMALL
WHEN YOU FLY A BEECHCRAFT WICHITA, KANSAS, U.S.A.
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A. F. A.NE WS
World's Greatest Air Force? Secretary; and Samuel Ilecht, Treasurer. Lewis il. Iless,

"There are some persons who want to see disagreement Jr., Emmet C. Mac Cubbin, H. Riall Jackson, Mendes E.
between the Army Air and Ground Forces in an effort to Morstein and Victor H. Poole make up the executive staff.
maintain the present separation of the Army and Navy." The Baltimore meeting also produced several hundred
These words, spoken by W. Stuart Symington, could new AFA members and served as a trial run for other Wino
scarcely be described as the keynote of the meeting but and Squadron activations. Among those present in the
they fell on 700 receptive ears in Baltimore, Maryland, role of observers were Casey Jones of the Casey Jones
Friday, June 21, on the occasion of the first AFA Eastern School of Aeronautics, Newark, New Jersey; James D.
Regional conference. Landauer, Scarsdale, New York; William L. Day, Devon,

And this was not all the Assistant Secretary of War for Pennsylvania; Edwin E. Aldrin, Newark, New Jersey;
Air had to say on the subject of unification. For example: Frank A. McHugh, Wilmington, Delaware; Colonel Rob-

"Nine years ago, the chief of staff of the Army set the ert L. Copsey, State Aviation Director for New Jersey:
range of the airplane at 300 miles, the distance from De- and Lewis F. Powell, Jr. of Richmond, Virginia.
troit to Louisville, to the delight of the Navy. Baltimore occupied the lead squadron position in AFA

"A great military figure,whohasgonetohisreward, activities this month but other state and local elements
due perhaps to premature senility, stated that 'no airplane were keeping in close formation.
could win a battle.' Yet the Air Forces took Japan with Montana Harvest
its army in the field still intact. The problem of the Air Wheat comes first in Montana, but as soon as the har-
Forces today is to get that message across to the people, vestisoverThomasD.CampbellwillbehosttoanAFA
so they can pass it on to Congress. The Air Force's future powwowonhisfarm,oneofthestate'slargest. "Ithor-
depends on the amount of money appropriated by Con- oughly agree with you in regard to the need of the Asso-gress, and it is up to the people to let the Congress know ciation,"writesMr.CampbellinalettertoPresident
how they feel about air power. Doolittle, "and greatly appreciate the benefits which will

"We want and need a separate air force, coequal with come from the organization of such a group of men."
the Army and Navy under a unified department of de-
fense. Summertime in the Rockies

"The future of the Air Force is right here . . . you Thomas G. Lanphier, Jr., of the Idaho Daily States-
know the value of air power and it is up to you to inform man, has taken to the air for a reconnaissance tour of
the other people of its value." Utah, Nevada, Wyoming, and the Dakotas. His target.

General Spaatz, introduced at the meeting as the head 5,000 new AFA members. Lanphier is a member of the
of the greatest air force in the world, significantly quali- temporary Board of Directors now governing the national
fied the introduction with the amendment "What was the organization.
greatest air force in the world." S

Spokane Speaks
Baltimore Charter "Thanks for the membership blanks," writes W. 1I.

At the same meeting AFA president J. H. Doolittle Truman of Spokane, Washington, "but why be stingy?
presented John R. Mitchell, Squadron Commander with They lasted just five minutes. I am interested in boosting
the charter for that city's No. I Squadron. Other officers the game by instituting a local Squadron. Please send me
are John Marshall Boone, Vice Commander; Stanley details."
Fisher, Secretary: Julian A. Devereaux, Corresponding (AFA headquarters, 1603 K Street, NW, Washington,

D. C., has sent a complete kit on procedure for establish-
ing a squadron. If you too are interested, write to 1603
K Street, NW, Washington, D. C.-EDj.

A.F.A. Band
Shortly after D-Day, Major Glenn Miller of the AAF

took off for a routine flight from England to France. His
t . airplane never reached its destination and Miller and his

companions are believed to have gone down into the icy
waters of the Channel.

Last month at a special ceremony at Pottstown, Pa.,
home of General Spaatz, the Glenn Miller orchestra, com-
posed of AAF veterans, was commissioned the official
band of the Air Force Association. Major Miller organ-
ized a new orchestra soon after going into uniform, re-
cruiting personnel from AAF ranks. During the war the
band brought entertainment to hundreds of AAF instal-
lations and compiled a record of more than 15,000 flying
hours. General Eisenhower awarded the band the Presi-

Gen. Spaatz commissions Glenn Miller orchestra as the official AFA dentialUnitCitation. MembersalsoreceivedtheBattle
band. Tex Beneke (left) succeeds Don Haynes (right) as leader. Participation Star for Northern France.
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fA COMPACT
five channel V.H.F. transmitter range and broadcast receiver

built-in power supply directional loop facility

k RADIO PACKAGE
all-in-one unit compact and attractive

DESCRIPTION OF THE PATR-10 FLIGHTPHONE
Dimensions behind panel: Depth, 6 3/4"; Width, 6 5/8"; stations. Provides direction finding facilities when the
Height, 5 1/8." Bendix manual loop PMN-1 (AorB) is used.

Weight: 712pounds-complete with shockmounts (includ- Audio Output: Two watts of audio power is supplied to
ing built-in vibrator power supply, V. H. F. Transmitter, enable use of a loudspeaker.
medium frequency 2-band receiver, and range filter). Range Filter: A built-in range filter is included for the
V. H. F. Transmitter Section attenuation of range signals and provides clear voice recep-
Frequency Range: Transmitter provides for remote tion of weather reports and civil airways control.

control operation (push-to-talk switch on microphone) Loop Switch: Provides for use of the highly sensitive
on any one of 5 crystal controlled V. H. F. frequencies Bendix loop PMN-1 (A or B) as a navigational aid.
between 130.5-132.5 mc. PMT-2A V. H. F. Antenna
Power Output: Less thanone watt. Provides reliable A vertical antenna rod(approx 22" in length) assemblyworking ranges up to 75miles, depending on altitude. designed for maximum efficiency at the Very High
Tuning Meter: Built-in tuning meter located on the front Frequencies.
panel indicates individual transmitter circuit currents
during adjustments of the transmitter. During normal use
of the transmitter, this meter, in conjunction with the
PMT-2A V.H.F. antenna, actually indicates radiation of
power from transmitter antenna.

Receiver Section
Frequency Range: Two bands, 200 to 400 kc. for recep-
tion of control towers, civil airway stations and range
stations, and 550 to 1500 kc. for reception of broadcast

SEE YOUR AIRPORT DEALER OR WRITE PERSONAL AVIATION SALES

*TRADEMARK

BENDIX RADIO DIVISION, BALTIMORE 4, MARYLAND

AVIATION coRPORATION WEST COAST BRANCH - 1239 AIR WAY, GLENDALE 7, CALIFORNIA
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The aviation industry is still 10 0
growing . . . it is now entering

the global transportation stage.

In this world-wide industry, the

first need is for trained person-

nel. It's no longer a matter of

going out and getting a job; you
must train for the position you

prefer. At Spartan -the Univer-
sity of Aviation-are 50 acres of

educational facilities devoted

exclusively to that purpose.

Spartan has prepared for you a

"MasterList of Opportunities in

Aviation". It tells of the positions

. . . the duties .. the working

conditions . . . the advancement

possibilities and the training it

takes to get in this field. ... YOUR "Master List of Oppor-
tunities in Aviation" will be sent on
request. Don't miss it. Clip and mail
this coupon today!

IMaxwell W. Balfour, DirectorA Spartan School of Aeronautics
Department AN86 Tulsa, OklahomaSzrA R1 A NIg Please send my "Master List of Opportunities in

* Aviation" immediately. Also your latest catalog.

UNIVERSITY OF AVIATION aName Age

* Address City State_
Indicate which branches interests you:

Flight Instruments
MhaIcs AftrenauticlEngineern

SCHOOL of AERONAUTICS COLLEGE of ENGINERING Radie Airline tt n enengeering
CAPT. MAXWELL W. BALFOUR DIRECTOR, ADDRESS DEPT.AN86 Meteorology Management and Operations

g Spartan is fully approved for training under the

---------- TULSA, OKLAHOMA------ G.I.BillofRights
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FEATURING SOME OF THE 700 ESSO AVIATION DEALERS THRCUGHOUT 25 STATES

t naton nouge its issorrotut

for Safetyand Dpendabi1i-'-
says BILL EBERHART, operator

BBaton Rouge Municipal deals TOo/o in Esso Avia-

tion Products. As operator of the airport, I wanted a

line of products that were safe and dependable, thof

would satisfy my customers and increase my trade.

Without hesitation, I selected Esso Aviation Products.b

Why? Because for over 20 years I had used Esso

products in my contracting business. I found them

good. And in the airport business, I find them just as

good, fair in price, high in quality, excellent in per-

formance.

Bill Eberhart, president of Louisiana Aircraft,
YOUrCAN DEPENDON operator Municipal Airport, Baton Rouge.

ESSO BACKED BY THE WORK of over 2000 research scientists,

by over 40 years' aviation experience, Esso Aviation

AVIrATIONPRODUCTS Products are tried and proved. We fueled the Wright
SOL NTE2 STATES INDICATE Brothers firstofiht at oit rawk in1 nd s oa

private fliers. Over 700 satisfied Esso Aviation Dealers

between Maine and Texas are proof of the quality of

Esso products and Esso service.

MR. AIRCRAFT OWNER: We suggest you tear off this list and put it in your map case for ready reference on trips throughout Louisiana:
Herman Myers Airport, MacArthur Drive Airpork, Alexandria; Louisiana Aircraft, Municipal Airport, Baton Rouge; Brownie Air Service, Bogalusa
Airport; DeQuincy Airport; Jack Mashburn Airport, Hammond; Hodge Airport; Ziegler Flying Service, Jennings Airport; New Iberia Airport; Chapman
Air Service, Prewitt Aircraft Sales, New Orleans Airport; Weir and Lynch, Opelousas Airport; Municipal Airport, Stovall Airport, Shreveport.
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12 Hb 1n ,Rendezvous
56th Flies Again thousands of surplus aii-alt could be

The finest high- Dear Editor: put was to crash them deliberately in

qualityIChronogrpb Iread recently that the 56th Fighter order to study the problems of fire fol-

forthe expert. Group has been reactivated. Do you lowing crash. The idea was very well
have any further details? received throughout the industry and

*Water-resistant Lt. S. W. Taylor, CAA developed an excellent program
New York City. which was submitted for approval.

* Shock-resistant There has been practically no publicity
The famous 56th which probably given to the fact that the whole pro-

* 17 Jewels destroyed more German aircraft than ram has been turned down. Admit-
*Radium Dial any other American fighter group in tdly, the program would be expensive

the ETO is now being reformed at (this was the reason for turning it
* Stainless Steel Selfridge Field, Mich., under the com- down). However, there will never again

mand of Col. David C. Schilling. AIR be another opportunity to conduct such
FORCE hopes to publish a complete re- research as inexpensively as it could be
port on the 56th's reactivation in an done at present.
early issue.-Ed. The worst accident in the history of

our domestic airlines, to date, cost 27
" Locate Your Friends lives. Sixty-passenger transports are now
Dear Editor: common on our airlines and within a

Congratulations on a swell recon- short time, 100-passenger transport will
version job. The civilian version of AIR be just as common.
FORCEMagazineiStops.Iwouldlike In the case of DC-3 aircraft, ap-
to make one suggestion-why not start proximately 50% of theseriousacci-
a sort of locator department in which dents resulted in fire following crash.
ex-Air Corps buddies could get in touch In these fire-following-crash accidents

BER Y LLIUMA with each other. Some of the magazines only about 20% of the persons involved

HEARTBEAlt did this after the last war and it proved survived. Yet in those serious accidents
to be a real service to veterans. in which no fire occurred, 50% of the

Fred Wolanski, persons involved survived. In order to
Ex-Sgt. 5th Air Force. gain some idea of the part that size.

. III Ifl lloc.IIIUa AIR FORCE appreciates Mr. Wolan- weight, and the amount of gasoline car-

45 Lispenord 5., New York 3 ski's suggestion. Requests by readers for ried plays in the likelihood of fire fol-

information regarding the whereabouts lowing crash, we should note that in

of former friends in the service should non-airline flying, less than 8% of the

be addressed to RENDEZVOUS.-Ed. serious accidents result in fire following
C crash. What will happen when the size

Invader vs. Mosquito is increased from 21-passenger equip-

Dear Editor: ment to 100-passenger equipment, we
Recently I ran across some statements can only guess.

regarding the relative speeds of the A- In view of the above facts, it seems

26 Invader and the British Mosquito. an almost criminal waste to break up
I have decided that now is the time surplus airplanes into scrap metal when

for all good A-26 crew chiefs to come they could serve such a useful and

to the defense of their ship. I was an valuable purpose. The test program
Invader crew chief for almost a year would be expensive, but in view of its

and a half and if our British friends value and the fact that the aircraft to

think the Mosquito can out-race our be used would otherwise be scrapped,

$9.00 A-26s I'm afraid they are sadly mistaken. serving no useful purpose, the possible

We had P-51s with us on our training return on the investment to the Gov-
inc tax missions and the fighterpilotsallsaid ernment, the manufacturers, the air-

that the A-26 could hold its power lines and the public would be tre-

Here, at last, are the wings you longer than the in-line engine on the mendous.
fought for . . reproduced in a dig- Mustang. It seems reasonable that the Edward B. Heyl,
nified, masculine, solid sterling ring. Pratt and Whitney engines on the A-26 Engineering Dept.,
Your lifelong identity as a crew are a bit better than the in-lines on the AERO Insurance Underwriters,

orasacivilian. Sold only toflying Mosquito. The Mosquito is made of New York City.

personnel. Miniature for little finger plywood while the Invader is excep-
also available. tionally heavily armored. Thus the Personal Planes

Order yours today. Prompt delivery. British plane should be able to run Dear Editor:

Satisfaction guaranteed. away from the Invader. Your story on new personal planes in
The fact that it can't proves the dif- the July issue was good except for some

r -WING RING CO.,- - - - - - - -1 ference in the engines. I know the A- glaring omissions. What about such

Box 543, New Hartford, N. Y. I 26 doesn't cruise too fast but after you planes as Ercoupe, the Stinson Voyager
I Enclosed is $9.00 for normal size; or get it above 30 inches-hang on to your and the Seabee, to mention a few?

$6.00 for Miniature Wing Ring. I (am)
(was) a pilot, nav., bomb., crew mem- I hat. Henry McEvoy,
ber. Ring size _ . (Or enclose Tom Hughes, San Francisco, Cal.
string of finger size.) Dept. A-8. Cliffside Park, N. J.
Name--I AIR FORCE'S monthly review of per-

Deliberate Crashes sonal planes, because of space limits,
I Street Dear Editor: necessarily is confined to newly an-

CityState__ _ I Some time ago it was suggested that nounced designs or those models under-
cta _. a very useful purpose to which the going modification.-Ed.

14 AIR FORCE



See it demonstrated at the National Air Races

in Cleveland . . . starting August 30th. Here's a

dependable, popular 2-place personal plane that

has all the new speed, safety and stamina

features. Write for full details about a

profitable Comet distributorship in your area!

HOCKADA
MANUFACTURING CO.

tBR ANK, CALIFORNIA

Cleveland Headquarters Dept. C
STATLER HOTEL

for duration of races.
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B ELL

helicopte

BELL HELICOPTERS, for industrial, commercial and with early rotary-wing experiments Aircooled Motors'
military applications, are now being built under engineers have worked with virtually all helicopter

the first NC helicopter license ever granted. A vast designers. Franklin engines served thousands of active-
field of usefulness lies before the helicopter, with its duty hours in Army, Navy and Coast Guard helicopters.
ability to ascend and descend vertically, fly forward,
backward or sideways, to hover, and to take off or land Economy,dependabilityandengineeringleadership
almost anywhere. distinguish every Franklin engine, for helicopter or

conventional plane, from 65 to 225 H.P. Specify "Power
Bell Aircraft's choice of Franklin engines for "The connina ,fy

Modern Magic Carpet" was based on Aircooled Motors' byFranklin.
specialized helicopter engine experience. Beginning *Reg. applied for U.S. and principal Foreign countries by Bell Aircraft Corp.

AIRCOOLED MOTORS, INC., SYRACUSE 8, N. Y.

M akers of FIN E A IRCRA FT EN G IN ES



If you signed up for the Air Corps Reserve or the Air National Guard get readyfor
some active duty. The AAF wants i,ioo,ooo men to bulwark its peacetime force.

BY ERIC FRIEDHEIM

THOUSANDS of Air Forces veterans and discharge our obligations to the
who volunteered for duty in the United Nations organization. Under

Air Reserve will be back in uniform the peacetime structure of the AAF,
before the summer of 1947. Their Stratemneyer's Air Defense Command
tour will be short-fifteen days to be is responsible for the air defenses of
exact-but the AAF High Command the United States, the training of
is moving rapidly to revitalize our the Air Reserve, and the supervision
military airpower which has shrunk of training of the Air National
to such an alarming degree that only Guard.
a handful of squadrons can be classed Mindful of the fact that a few
as fit for combat at the present time. months before Hitler marched into

According to Lieut. Gen. George Poland the Army Air Force had
B. Stratemeyer, the AAF must have fewer than 3000 officers on its re-
a minimum of 1,500,000 trained offi- serve rolls, of whom only 1500 were
cers and men to meet our national Class 1 pilots, military planners are
security commitments in peacetime determined to avoid any similar de-



Wartime peak for U. S. Army Air Forces
was 2,400,000. Peacetime Regular Army Air
Forces will be 400,000; Air National

2,000,000 Guard and Air Reserve, 1,100,000; Army
Air Forces troop basis: 1,500,000 men.

is conceded that the reservist makes
a considerable sacrifice in taking an
active part in the program, even
though the annual tour of duty is

1,200,000 only two weeks. To be elioible for

promotion, however, reservists in
on-flging categories must complete

800,000 a prescribed amount of classwork and
extension courses on their own time.
Existing law permits full pay and al-

400,000 lowances only for the fifteen-day
duty period.

The Air National Guard, on the
other hand, will supplement the two
weeks' annual active duty with
weekly drills of two hours to give the

terioration of American airpower in the AAF is also promoting further guardsmen approximately 60 days'
the years to come. development of the Civil Air Patrol, pay and allowances each year.

At this writing the AAF is aiming whose 100,000 senior and cadt To maintain the esprit of air re-
for an Air National Guard and Air members seek to encoura servists, the AAF proposes to install
Reserve of 1,100,000 men which minded citizens to contr heir up-to-date equipment and facilities
would complement the projected efforts and resources hvelop- at all training centers. Promotions
400,000-man regular Air Force. The ment of aviation N3 presumably will be granted on a uni-
blueprint for the new Air National Since the rve is composed form scale based on such factors as
Guard calls for some 3000 pilots, entirel voe teers, military lead- length of service, time in grade, effi-
3800 non-rated officers, and 40,000 er 'Nxare that reserve duty must ciency, and leadership. Headquar-
enlisted men. As an auxiliary to this t e sufficiently attractive to sus- ters expects to announce details of
secondary line of our air defense, tin the interest of participants. It the reserve promotion system short-

Since this picture ofa confident Marauder crew was taken our once mighty AirForce hasdwindled dangerously.
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ePHOENIX

DALLA NEWORLE JACKSONVILLE

SAN 1N0 HOUSTON *

United States lies in the northern war zone. The Equator is far
less important in our global thinking than the North Pole

lV. The Air National Guard initially Air Corps officers accepted reserve continue to fly fighter planes even
will draw its personnel from veterans commissions upon separation from though they will be reclassified as
of World War II, and a reasonably active service, it will not be possible bomber pilots.
liberal promotion system for both of- to call up all of them for the annual The Air Reserve will be divided
ficers and enlisted men already has duty tours before the 1948 fiscal into two divisions-the Active and
been adopted. Officials emphasize, howe , t Inactive Reserves. Individuals who

The AAF's Air Reserve program eventually everyone w .res to do not meet the requirements for
is developing speedily. Forty of the participate in the e serve will unit or individual training will be
130 proposed training bases have be called. Ta Iobrganization in- placed on the Inactive Reserve rolls
been activated. It is likely that flying clude posit' xvcancies for every and will not be eligible for promo-
training operations will get under MOS e exception of fighter tion or active duty except on emer-

way at some of these units within the pA 11helattermust take their gency.
next few months. The Air National ing with Air National Guard Units formed in the Active Re-
Guard will train at 79 airfields tnits since the Air Reserve program serve will be so organized as to per-
throughout the country as soon as the concerns itself only with bombard- mit rapid mobilization, expansion.
various states complete their organi- ment training. In actual practice, and deployment, and they will in-
zations. however, most fighter pilots remain- clude both service and combat types.

\ltlough a substantial number of ing in the Air Reserve probably will Trainingunitsfallintothreecate-
gories: Class A units, composing a
full complement of officers and en-
listed men; Class B units, having a
full component of officers with an
enlisted cadre; and Class C units.
having a full complement of oflicers
only.
oUnit reserve training will be con-
ducted at air bases and willinclude
both rated and non-rated personnel.
Present plans envision weekly or
semi-monthly training periods plus

65_the annual15-day active duty tour.
There wil also be individual train
ing which will consist of extension
courses, classroom work at Air Re-
serve bases, the annual active tour.
and flying proficiency training for
rated personnel. In addition, the
AAF proposes to offer some reservists
the opportunity for extended acti
duty with the Regular Air Force and
for attendance at special service
schools. Complete extension courses
are expected to becomev ailable b)
January 1, 1947.

Mercato s projection of the world is obsolete in the geography of
airpo r. The aerial highway from New York to London and
Vest rn Europe does not run east but crosses the polar regions of
Labiador. Routes to Tokyo and Asia extend across the Arctic frontier.
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PROPOSED AIR NATIONAL GUARD FIGHTER AND BOMBARDMENT UNITS

Q

.... ... ....

4LAIR FORC

O WING HEADQUARTERS

O GROUP HEADQUARTERS
* BOMBARDMENT SQUADRON LIGHT

G FIGHTER SQUADRON
(P-47)

) FIGHTER SQUADRON

- GROUP ATTACHMENTS
--- WING BOUNDARIES

- ARMY AIR FORCE BOUNDARIES

According to the Defense Com- ill fI anaxera\ge of at least 80 hours in the formation of Guard units.
mand, rated officers will not receive per year. Other rated personnel are Regardless of what shape our
liing training after they have held to be given enough flying time to aerial weapons take in the future,
their ratings for a period of seven maintain individual efficiency. American military airpower will be
years or have become 31 years of age, Responsibility for training the Air no stronger than the men behind it.
whichever comes last. Exception is Reserve and the Air National Guard As General Stratemeyer expresses it:
made, however, for rated officers who lies with six air forces, whose head- "Never again will the United
are considered especially qualified quarters are now in the United States enjoy the advantage of time.
for command or staff assignments. States. These are the First, Second, The unannounced lightning attack
These may continue to receive flying Fourth, Tenth, Eleventh, and Four- that would open another war would
training up to the maximum ages for teenth Air Forces. Air Reserve bases plunge us into the midst of conflict
'enices in all grades. are being selected on the basis of whether we were prepared for it or

The AAF's objective is to main- population density, and permanent or not. Long-range bombers bringing
rn in the flying proficiency of the interim Regular AAF installations atomic bombs from many far distant
gyreatest number of its reserve pilots will be used wherever possible. Mu- bases would make the barrier of
but only those who meet the physical nicipal airports will be used if there space and the dispersion of our in-
qualifications for Class 1 flying may is no AAF base available in a par- dustry meaningless.
receive training. No officer who is ticular area. "Each state, each community, in
piloting aircraft as a civilian occupa- Meanwhile the AAF is hopeful America is vulnerable to attack.
tion will be permitted to engage in that the postwar Air National Guard "Each state and municipality in
reserve flight training. will be built into a strong, well-bal- America shares the responsibility for

Budgetary limitations dictate the anced force. Although officials be- maintaining airpower adequate to
initial use of AT-6, AT-11, and P-51 lieve that Air Guard units should be meet and to avert attack.
aircraft. Eventually the AAF hopes located in large population centers, "Air National Guard and Air Re-
to maintain proficiency of reserve air- every effort will be made to establish serve units in each state must be
crew personnel by diversion of latest additional units at smaller communi- strong to support the Regular Air
types of service aircraft to the Air ties. Regular Army officers soon will Force.
Reserve bases. be made available in increasing num- "On their strength depends the

Under present plans reserve pilots hers to assist the states and territories security of America."
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MEMBERSHIP APPLICATION

IF YOU ARE Date

NOW A MEMBER I hereby apply for membership in the AIR FORCE ASSOCIATION and represent
that I am now on active duty with or have been honorably separated from the U. S.

PLEASE PASS THIS Army Air Forces.

Name __Rank

ON TO A FRIEND Preent (PLEASE PRINT) Army Serial
Address Number-

STREET ZONE CITY STATE

Date of
AAF Unit Separation

Annual dues of $3.00 enclosed.

SIGNATURE

AIR FORCE ASSOCIATION Wash1ng3onetN.W
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Platt-LePage's XR-1, built for th Army, tatured twin
side-b-side rotors, like early German Focke-Achgelis.

What's Ahead for the
GOOD DEAL OF WISHFUL THINKING on the subject of of fiing that he worked out in his guinca pig, the VS-300.

flying-for-everybody has been done since Igor Sikor- Anyone alive ten years after the second World War
sky's windmill aircraft first titillated newsreel audiences would see and use hundreds of short-run helicopter bus
in thousands of theaters throughout the United States. services, said Sikorsky. He would see hundreds of thou-

Picturing just what r6le the helicopter will play in the sands of privately owned direct-lift machines carrying
personal and common-carrier transportation scheme of the Americans about their business and their pleasures.
future depends on how loose a rein is given the imagina- In the same year Sikorsky stated that, while it was im-
tion, and no man at the moment is qualified to gainsay possible to predict how swiftly public demand would fol-
prophecy of this character regardless of its extravagance. low the supply of "small, safe, and economical helicop-
To venture the belief that millions will not fly helicopters ters," he was confident that manufacture of the machines
in the next decade is to run the risk of being marked as in quantity would be an important factor in absorbing a
an historical dolt. gradually increasing part of the productive capacity of

To that mischievous property of the human mind to the aviation industry left idle by the drastic reductions
want to know what is coming next the experts on flight in military orders after the war. He added that the heli-
have fed a steady diet of optimism. William B. Stout, copter would never replace the conventional airplane for
effervescent, tousle-headed designer of America's first all- fast, long-distance travel and for carrying heavy loads,
metal transport plane, has said that he thinks the aviation "but it will be a very useful craft for all kinds of com-
industry in a matter of months can mass-produce and put muting, as well as between a person's home and the air-
on the market three types of personal flying machines, port, and will be used to provide aerial transportation
including his "Helicab," a helicopter. Personal aircraft, within the reasonably short range of the average per-
he believes, will cut the commuting time between coun- son's travels."
try homes and large cities from forty minutes to ten. All this talk, and the spectacular performances of heli-

In a magazine article, Igor Sikorsky indulged himself copters in the newsreels, gave rise to a mild national fever
in one of the more lyrical foretastes of helicopter flying. over whirling-wing flight. For the first time, an aircraft
It was, in effect, a declaration of faith in the principle incorporated a high degree of workaday utility. Ques-

tionnaires circulated among potential aircraft buyers
Sikorsky's R-4B featured a fully streamlined tailboom be- showed preponderant sentiment in favor of the helicopter.
hind a cabin designed for utility and maximum visibility. BBusmessmen and officials of the federal government and

of cities and towns were caught up breathless by the pos-
sibilities in a new kind of flying.

One of the major airlines became interested in the use
of helicopters for short-haul transport and for carrying
passengers from the centers of cities to airports.

New York's mayor said a helicopter shuttle service
would link Manhattan Island rooftop landing fields with
two great outlying airports.

Wichita, Kansas, approved "for the future" a fifteen-
acre helicopter landing field near the business district.

The editor of a firemen's magazine saw helicopters as
an aid to fire-fighting.

The owner of a mortuary applied to the federal Civil
Aeronautics Board, dispenser of route flying certificates,
for permission to waft the mortal remains of his customers
to their final resting place by helicopter.

A transcontinental bus line sought authority to operate

The Story of the Helicopter, Copyright, 1946, By Devon
Francis. Published by Covard McCann, New York. $3.00.
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Aviation's ugly duckling has come a long way since Da Vinci toyed with rotary flight
But in The Story of the Helicopter Devon Francis points to many obstacles that still
must be overcome before the whirling wing flying machine achieves mass acceptance

elicouter? BY DEVON FRANCIS

49,000 miles of helicopter routes, cordjo nd with its sur-
face lines. Raymond Loewv, the industrial designer.
styled an interurban helicopter for just such use, and Igor
Sikorsky himself appeared at a board hearing to testify
to the feasibility of such services.

The machine, stated Sikorsky, would weigh between 6
and 62 tons, provide room for 400 pounds of cargo and
4,200 pounds of "disposable load"-the weight of pas-
sengers, baggage and fuel. Fitted with two 600-horsepower
engines, the craft would be able to land and take off in
a space measuring 40 by 40 feet.

"This helicopter," testified Sikorsky, "has not vet been
constructed, but from our knowledge and experience
we believe it could be built immediately and would be

practical and feasible in every way." He went further:
helicopters of even 20 tons gross weight were possible,
although his associates and he did not know as yet whether
that size would be practical from a traffic standpoint.

Less than three years later a transport helicopter ap- Aeronautical Product's A-1 mounts engine forward
proximating Dr. Sikorsky's description had been con- instead of under main rotor as in other such craft.

structed and flown. It was known as the PV-3 and was
a project of the P-V Engineering Forum of Sharon Hill, lars a horsepower as against a dollar a horsepower for the
Pennsylvania, hard by Philadelphia. Even its authors automobile engine. For years Stout has argued that air-
would not abuse the language by calling it a handsome plane power plants should cost no more than a dollar.
flying machine, but it flew and flew well. and weigh no more than a pound, for each horsepower.

The special aviation assistant to the Secretary of Com- Flying lessons probably will be thrown in with the pur-
merce stated publicly that hundreds of new towns would chase, but if a salesman must spend ten hours with each
spring up in the coming years within air-commuting dis- customer it is inevitable that the price tag on the bumper
tance of large cities, served by helicopter busses and taxis. will be marked up accordingly.

Maintenance includes the cost of fuel and oil, repairs,
Helicopter Costs and the price of the place where the helicopter is put

Somber evaluation of such forecasts raises the questions when it is not in the air. Notwithstanding its relatively

of initial investment in a whirling-winglving machine low efficiency, a comparison between the automobile and

by the private owner, the cost of upkeep, how many miles the helicopter on a miles-per-gallon basis favors the heli-

it will get to the gallon, how freely it can be flown hither copter. If an aircraft can get ten miles out of a gal-

and yon on daily trips consistent with other traffic in the lon of fuel, it will be as economical as an automobile

air, and what rules will be established by political agen- getting eighteen to twenty miles. The fiving machine,

cies for its operation. not tied to tortuous, winding surface routes, flies a
Arriving at the answers is not a simple procedure. straight line from departure point to destination, or the

Stout thfnks that two-seater helicopters will sell in the shortest distance between two points. It is not subject to

beginning at $5,000 or so, but that the price will be "very fuel wastage at red-lighted intersections. The small, two-

much lower" as the demand expands. Sikorsky figures seater fixed-wing plane, costing from $1,500 to $2,500,

S1,500 as the eventual price for a four-seater. Affecting gets not ten miles to the gallon, by the way, but as much

the prices of aircraft is the watchlike delicacy of aviation as twenty-five and thirty.

manufacturing processes. "Tolerances" in fitting part to The flying machine will be equally economical of time.

part are ten times as close as those in automobile manu- Given enough altitude, it flies above the crawling, halting

facture. Aircraft engines still cost from eight to ten dol- traffic of cities just as fast is it flies over mountain and

AUGUST, 1946 25



plain. Proponents of the helicopter have a point here in
their favor as against the fixed-wino: for distances up to
200 or even 300 miles the whirligig making 90 miles an
hour is faster than the airplane making 150. That is to
say, the helicopter pilot has ascended from his back yard
and is well on his way before the airplane pilot has reached
the airport to take off. He has landed at or near his desti-
nation while the airplane pilot is coming in from the
airport.

Hangar rent for standard flying machines runs from
eight and ten dollars a month in sparsely settled parts of PV-3, powered by 450-hp Continental engine, carries ten passengers.
the country to thirty-five and upward in congested areas. The first practical commercial size heliocopter used fore-aft rotors.

A plenitude of aircraft and competition among the own- LegalAspects
ers of hangars for pilots' business ought to reduce those
figures. If, as the Sikorskys and Stouts believe, the direct- Because airplanes demand so much space per plane for
lift machine can be housed in a personal garage, hangarage safety, on government agencies, federal and state, rests
will be an inconsequential item of expense. the task of allocating air space for aircraft operation. And

Mechanical maintenance and replacement of worn-out where the helicopter will fit in remains to be determined.
parts may be costly for the helicopter owner in the begin- If traffic soars, lanes and flying altitudes will have to be
ning. In the past a nut-and-bolt assembly that sold for a established to separate the operations of airplanes and
nickel at an automobile equipment store sold for a dollar whirling-wing machines. Just as a man cannot drive his
in an aircraft equipment shop at a flying field. Barring automobile anywhere at any speed with impunity, so the
accident, a helicopter should go several scores of thou- owner of a helicopter will suffer a restriction on the utility
sands of miles without major overhaul; unlike the auto- of his aircraft through consideration for his neighbors.
mobile, an aircraft is cushioned against shock by the very Periodic bad visibility and low ceiling conditions in con-
medium which sustains it. gested areas may keep him aground. Airliners cannot run

Air traffic and its regulation will impinge on the growth theriskofbangingintostrayflyingmachines.
of helicopter and airplane ownership. There is little ques Until flying makes pronounced changes in the archi-
tion that scores of thousands of fixed-wing aircraft will tecture of cities, mid-city landings by privately owned
be licensed for operation in the near future. Before World rotary-wing flying machines appear to be on the side of
War II began, some 100,000 persons held airman certifi- wishful thinking.Already, with today's limited air traffic,
cates in the United States. An equal number was rated it is advisable for an airplane owner to carry insurance
as students. They flew 24,000 licensed aircraft. A ten- covering property damage and hurt or death inflicted on
fold increase in certificate holders is quite likely, with a persons he may hit inadvertently. Current government
commensurate increase in the number of conventional air- regulations forbid a pilot's flying at an altitude of less than
craft in the air. Better designs will accelerate the sale of a thousand feet over cities. If the helicopter bus idea
airplanes. The same Henry Berliner who experimented should prove out, the machines would have to land hard
with whirling wings two decades ago today has produced by the center of town even in heavy rain or fog. To as-
the Ercoupe, a plane that novices have learned to fly in sure the safe operation of helicopters, be they privately
as little as three hours of instruction. By making his plane or common-carrier owned, to and from the congested
incapable of "spinning," by fitting it with two controls- areas of cities, some provision will have to be made for
actuating the elevators, the rudder, and the ailerons-in- protecting people beneath. That might take the form of
stead of three, Berliner and a limited number of other flight lanes. The ground underneath such lanes would
airplane manufacturers have widened the market for con- contain open spots here and there, or emergency landing
ventional aircraft. platforms atop buildings where a flier in trouble could

put down. Even so, city councils alive to property values
probably would make haste slowly in granting permission
to itinerant fliers of questionable piloting ability, or to
heli-taxi drivers, to skim over Main Street at a height of
twenty feet and settle onto the parking lot a block away.
That consideration of property values will slow up every-
where the process of making mid-city airports available.

Backdropping the whole question of flight within the
limits of cities is the fact that in negotiating the fluid
medium of the air, a pilot can get blown from his course.
His aircraft can become the plaything of severe updrafts
and downdrafts that even a helicopter cannot smooth out,
especially in the vicinity of tall buildings.

_A Business-district helicopter landings ultimately will
come, but likely they will be limited to transport aircraft
flown by men who know their business.

Plastic-fronted R-6 added cabin comfort and visibility to the older
R-4B design. Right, a 14-place proposal, presented by Greyhound
Bus Company, to CAB for operation on 49,130 route miles. De-
sign is by Raymond Loewy collaborating with Igor Sikorsky.
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A body of law and rules that have the effect of law, bears in part on the degree of government regulation to
have grown into mountainous proportions in the last be imposed on its operation. People will not fly if it is
twenty years for regulation of aircraft operations. While too much trouble to gain the right to fly.
states in many instances have instituted regulations of air What the personal helicopter is going to look like as it
traffic and the issuance of airmen certificates and the emerges from the designer's chrysalis will depend on its
licensing of aircraft, control of the air is first and fore- functional form, modified only slightly in outward ap
most a function of the federal government. That control pearance for the sake of aesthetics. Inside it will contain
can have a happy or an unhappy effect on the growth of such fluff as will break down the consumer's sales re-
helicopter ownership. sistance. Chrome fittings and mohair upholstery, as in

Oddly enough, under a democratic form of government, the automobile business, will be added for the distaff side.
the airman in the United States is regarded as a ward of The helicopter will have a teardrop-shaped fuselage to
official Washington. To drive an automobile a person cut air resistance to a minimum and achieve more miles
need have only a vehicle that is licensed and carry a per- to the gallon. On Sikorsky-type machines, with torque
sonal license himself. Issuance of those are functions of compensated for by a tail rotor, a boom extending rear-
the several states. The philosophy behind the licenses is ward will carry auxiliary control surfaces. Coaxial types
to protect the mass of the citizens from the wrongdoing will be shorter of body. It seems unlikely that helicopters
of the license-holder. For the airman the federal govern- with rotors laterally disposed will have much appeal to
ment crochets onto that philosophy the extraordinary the private consumer; their mass is against them. Jet-
principle of protecting the flier himself from his wrong- propelled blades would, of course, not only reduce the
doing. The regulations protecting the pilot from him- mechanical complexity of helicopters but shrink their
self-and his fellows from him-have grown by accretion. over-all size as well. It is possible to build as much sleek-
A medical examination is necessary to the procurement of ness into a helicopter as it is into an automobile sedan.
various kinds of flying certificates-and nobody can fly The machine produced by Bell Aircraft, builder also of
without a certificate. To pass the written examinations fighting planes and bombers, is a case in point.
requires days of advance preparation. To pass the flight In the consumer helicopter to come the pilot and his
examination requires weeks, often months, of diligent passengers will sit in front of the engine. Windows, of
practice at the controls. Old-timers in aviation inveigh in plastic, will be large. The instrument panel will be much
vain against what they term this strait-jacketing of flying. like that of an automobile, but the functions of most of
Airplane manufacturers, suffering the presence of resident the dials will differ. In place of a speedometer there will
federal inspectors on their assembly lines, chafe under re- be an air-speed indicator. (If a head- or tail-wind is en-
straint. Every new model of an aircraft must have a new countered, the indicator will be no measure of actual
federally issued Approved Type Certificate before it can ground speed.) The panel will contain revolution count-
be sold. Every alteration, no matter how minor, in an ers for both the rotor and the engine. It will have an alti-
ATC-ed plane must be approved. meter, oil temperature and fuel gauges, a compass, and

instruments to show when the aircraft is turning and
Future Designs banking, climbing or descending. Taking a leaf from

The question of the future popularity of the helicopter (Continued on page 63)
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Most any millpond, lake or river serves as an ideal airport for the thousands who
are learning that puddlejunpingh las unlimited possibilities for exhilarating sport.

F u n o n A I N BY MAJOR ROBERT FOGG, Ai, -(,,,s 1 n2sen

FOR A LONG FIME, Im Aln1 fliends havC macI l10 t of week end at home. But several of m floatlne friend,,,
my enthusiasm for water flying, even though web- will be crossing the country during the same two weeks

footed airplanes have been serious business to me for at in August. Backed by the safety of 30,000 landing pud-
least txenty-five years. Sometimes the levity is directed dles which dot the American airscape, they will have
at my planes by Army pilots who describe float-planes as their choice of several routes to California. Landing on
'puddle-jumpers." More often, the comments are per- rivers in the heart of large cities or at lakes in the resort

sonal with my JN-4 colleagues addressing me as a "sea- regions, they will need no ground transportation to reach
going soldier." But whatever the remark, I could never hotels and lodges. Flying direct routes, they will spend
produce a suitable retort until a hot-rock fighter pilot less money for gas, oil, and overnight lodging. If the float-
dropped in to see me at the Edo plant. He gave me an plane offers nothing beyond safety, utility, and economy,
answer for all float-plane skeptics-himself included. it more than justifies the minor sacrifice in performance

Like a lot of other Air Force veterans, my friend hails resulting from float drag. Actually, the case for the sea-
from California. He wanted me to lay out a transcon- plane goes far beyond these readily apparent advantages.
tinental landplane route that would carry him to Los
Angeles and back to New York in a 65-hp trainer dur- WaterUnlimited
ing his twxo-week vacation in August. With fewer than Right now, everyone is talking about the National Air-
2,000 usable airports scattered across the United States, port Plan and what it will mean to private flying. Un-
the limited speed and range of his ship dictated a round- fortunately, Congressional action in May does not put
about routing that would give him little more than a airports into operation sixty days later. So cross-country

4,
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flyers this summer, and for several years to come, will
still plan their trips to include existing airport facilities.
But there are already 30,000 superb float-plane landing
areas embracing all of the forty-eight states. Only a small
percentage have landing floats, docks, and refueling
facilities but the fact remains that every large city with
the exception of Indianapolis has a water area close at
hand and of sufficient size to accommodate the largest
flying boats in service. So float-plane pilots can drop down
for food, fuel, or foul weather safety wherever there is
a river, lake or pond measuring a mile in length, a hun-
dred feet in width, and a foot in depth. From the stand-
point of communities now planning to use Federal air-
port funds, air harbors have several attractions. First of
all, water areas are traditionally "public property "-which
eliminates expenditures for airport "land acquisition."
Secondly, the physical facilities represented by floats,
beaching equipment, and similar appurtenances can be
built inexpensively from noncritical materials.

From the standpoint of utility, airplanes which land on
water have no peer in the transportation field. Summer,
which is vacation time, makes trips to the lake or sea-
shore almost mandatory. Float-plane pilots can fly almost
anywhere they can swim. Spring and autumn mean hunt-
ing and fishing to most sportsmen. And float-planes repre-
sent the only practical vehicle to the best hunting and
fishing regions of North America. In winter, floats can be
exchanged for skis in three hours, to make every frozen
lake and every snow-covered farm an airport. It is this
)ear-round utility which gives float-plane owners a cost-
per-hour challenged by few landplane or car owners.

Float-plane Flying

In the light of these operational plus factors, it is easy
to understand why several thousand people have ordered
the spectacular Republic and Commonwealth amphibians
while additional thousands are ordering floats for their
Pipers, Aeroncas, and Ercoupes. Perhaps the total of float-

With Edo metal floats, two-control Ercoupe (left) adds water utility
to inherent flyability. Despite lack of rudders, ship is easy to taxi.
Fairchild 24 (top) tows surf-riders in shadow of Milwaukee busi-
ness district. Lightness of new Heath float, a glass-plastic product,
is demonstrated by bather in seashore photo (right center). Am-
phibious Republic Sea Bee gives float-plane and land-plane ad-
vantages. Note clear approaches, diversity of water "runways."
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plane enthusiasts woul be even greater if water light rac in landing, Iloat-plane pilots use a laster glide ap-
technics were better understood by the average airman. proach and concentrate on leveling off-which makes for
Although it would be wrong to say that anyone can fly a smoother landings in the final analysis. There are, of
float-plane, it can be said that float-plane flying is some- course, some aspects of marine operation which can con-
what less difficult than most flyers realize. fuse the landlubber. For instance, the plane normally will

At the outset, float-plane students can concentrate upon continue to move as long as the engine is turning over.
actual landing and take-off procedures, untroubled by In taxiing cross-wind, the float-plane will tend to weather-
constant appraisals of traffic, approach obstructions, and cock but the water rudder will correct deviation under
limited runway length. With lakes and rivers permitting normal conditions while practice in tacking and crabbing
several miles of "runway" for repeated take-offs and land- will conquer the strongest winds or water currents. Dock-
ings into the wind and cross-wind, float-plane students ing, beaching, and maintenance are operational details

get more practice per hour-and learn faster than their which anyone can master with experience.
land-plane contemporaries. Moreover, the take-off and With a nation-wide trend toward water-plane flying
landing procedures, though different from land-plane already under way, hundreds of veterans have turned to
methods, are somewhat simpler. First of all, the long floats seaplane bases for "business opportunities." And cross-
and water rudder give superb directional stability during country cruising does offer excellent profit possibilities.
take-off while the lower center of gravity, produced by However, one caution can save a great deal of money and
the float weight, improves stability in flight. The only disappointment. In selecting a site for a float-plane busi-
real problems of float-plane take-off are quickly mastered. ness, be sure to allow plenty of operational room. By its
By easing the stick back, rather than forward, the plane nature, the seaplane is both a boat and an airplane and
gets onto the step and accelerates to flying speed rapidly. it must get well under way on the water before it even
Similarly, slight back pressure on the stick eliminates starts the "take-off run." Beyond that single admonition,

'porpoising" while the ship is on the step. success as a seaplane operator depends entirely on inge-
In landing, float-plane technic duplicates operations nuity and initiative. As one Army pilot to a lot of others,

with tricycle-geared landplanes, making full stall un- I can guarantee that cross-country cruising more than
necessary for a safe set-down. Worrying less about accu- justifies the unhappy nickname of "scagoing soldier."

Newcomer to the water-plane field, Commonwealth Trimmer opens lowest-priced twin-engine airplane announced to date, has ac-

vast hunting, fishing, vacation areas to plane-owners. It is the commodations for pilot and two passengers in plasticized hull.

A F
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A favorite with Californians, this Aronca (above) fitted with Edo Woods, mountains discourage airport construction near Piper pLut
floats and auxiliary rudders, is used for aerial photography. but Susquehanna offers limitless Piper float-plane welcomc.
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Immortality, wealth or disaster, may await this year's National Air Race entrants,
as richer prizes and technical progress drive speeds closer to the velocity of sound.

G-Suts and ' BYSTEPHAN-WILLIAMS

To 0OST AMEIUCANS, the twentieth running of the Na- Race terminates in viewc of the grandstand. That day's
tional Air Races, scheduled for the Labor Day week closed-course event will be a free-for-all Women's Race,

end, represents nothing more or less than the postwar with top money of $2,500 awaiting the winner at the end
comeback of big-time air racing. As such, it is certain to of five laps over a 15-mile triangle. Closed-course racing
attract tremendous crowds. It may even produce some for women has not always been popular with the race
spectacular speed records. With jet aircraft racing com- management. After some operational accidents and some
petitively for the first time, with former service pilots at collision with feminine ire, the Henderson Brothers, who
the controls of stripped-down surplus fighters, headlines managed the air show for almost a decade up to 1939,
are certain to be made around the historic pylons at Cleve- decided to limit closed-course events to men. The result-
land. This flight for gold and glory should mark the be- ing complaints from fair flyers brought resumption of
ginning of a great new era in aviation. But it could sound their race this year.
the death knell for all future air shows. Because only a dozen airplanes can compete in the

Recognizing a score of new air race hazards, former Thompson Trophy Race, a men's free-for-all event was
winners and selected experts who comprise the Race created for the twelve entrants not qualifying for the big
Committee have tightened up racing rules generally. De- event. This trial, to be run Saturday, will duplicate the
manding 1,000 hours of flying experience, two-way radio, Bendix course of 15 laps on the 15-mile triangle. Awards

parachute, crash helmets, instrument ratings, and C-suits, will total $15,000 with $8,000 as top money for this event.
they have made every effort to temper the dangers of Unique in the history of racing will be the Weather-
closed-course flying. But past experience can barely antici- head Speed Dashes for jet planes. Flying against time,
pate the hazards which will face former military pilots Army and Navy jet pilots will attempt to break the exist-
flying surplus pursuit aircraft. ing world's speed record for jet aircraft, held by Britain's

As this is written, only two pilots with previous closed- Gloster Meteor. Although prizes will total $25,000, the
course experience have entered in the events. Other old- pilots in these events will get only trophies and glory.
time racing pilots will join Earl Ortman and Tony LeVier Army and Navy Relief will get the money.
before entries close, but war-trained air men are certain to Meanwhile, jet planes will compete separately from
he in the majority. reciprocating engined craft in the richest Thompson Tro-

Unlike some previous race meets, the 1946 program ph) Race in history. Awards in this classic event will total
will not be dragged out to roast and fatigue the audience. $40,000, with $16,000 for the winner. The Allegheny-
There will be only one closed-course event on the field Ludlum Award will give $2,000 as added money for
each day, except Friday, August 30, when the Bendix the prize winner if his speed tops the existing record of

283.419 mph.
The promoters of air racing have always tried to apply

an air of science and progress to the events. This was true
when the Army sponsored the first national air meet at
Mitchel Field in 1920. Gen. Billy Mitchell said the pur-
pose of that meet was "to compare the aircraft that had
taken part in World War I with the aircraft developed
since the Armistice."

German aircraft and everything else that could pass as
a fighter flew in that meet in quest of the New York
World's silver Pulitzer Trophy. In those days pilots raced
against time, not against other pilots. The Army's best
that year was the Packard-Verville, a sleek, well-stream-
lined biplane powered by a 600-hp V-12 engine. Turn-
ing up only 500 hp in actual flight, the Verville entry
clocked 174 mph with Lt. C. C. Moseley at the controls.
Harold Hartnev, famed World War pilot, finished second
in the 500-hp Thomas Morse Scout.

In 1921, the national meet moved to Omaha and Gen.
Mitchell opened the entry list to Navy and civilian pilots.
That year, flying the Navy's Curtiss Wildcat, a mono-

Doug Davis, flying the Travelair Mystery Ship outdistanced all
military competition at Cleveland in 1929. This ended the ten-year
service-aircraft monopoly on the free-for-all closed-course event.
Davis is shown here with his 1934 Wedell-Williams Bendix entry.
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cocqjuC triplane powered by a tional meet. Casel Junes clipped the wings on his Oriole

400-hp CD-12 engine, Bert and took the "On to Dayton" cross-country race before
Acosta won the race by covering annexing a new civil trophy put up by the Central Labor
a 132-mile distance at 176.6 mph. Union of the Dayton area. Jim Ray of Pitcairn took set-
Lt. J. A. Macready, the Army's ond place in this event with an OX5 Orowing, and C\
altitude ace, took second with a Caldwell won third place in the Martin 70.
Thomas Morse Scout, powered One of the notable events in this race was a trial of
by a 300-hp Wright-Hispano. light craft with 80-cubic-inch engines. Most of these power
During the same event, nonmili- plants were conversions of four-in-line motorcycle en
tary aviation moved back into the gine flthough eight started, Ed Doiney in his home-
racing limelight when C. S. Flving Bathtub" and J. M. Johnson in the Driss
"Casey" Jones flew the commer- V nson Special were the only entries to finish.
cial Curtiss Oriole to victory 4 With operational and mechanical misadventures, the
a 90-mile free-for-all eve4.4 ' Pulitzer race was won by H. H. Mills and his Verville-

Detroit's Aero C * W for, Sperry in the slow time of 215 mph.
and landed, the race in 1922 and made itd civic at- In 1925 the race went back to Mitchel Field. Ken Mon-
traction. On a strip which incorporate th land and tee, in a specially built OX5 racer, took the "On to
water facilities, the land-sea military and commercial air- New York" race, and the persistent Casey Jones used the
craft performed before one of the largest crowds ever to veteran Oriole to finish first in the multi-place dii-
witness an outdoor sporting event. sion. Flying a Curtiss racer at 24839 mph. C\ Bettis took

One new event, an "On to Detroit" race which was to the last Pulitzer Troph\.
set the pattern for subsequent Bendix races, was created
as a "gimmick" for getting large numbers of civil aircraft Smoke aerobatics by Mike Murphy and team featured the last run-

to the field for competition. Scored on points according ning oftheBNational AirtRacesin 939. Left, Jimmie Doolittl!s
0 stubby GeeBee rounding the last pylon in the Thompson race o

to a complex formula which considered speed, power, 1932. His 252.68 mph for the 100-mile course stood until i936.
passengers, and reliability, this race was won by Walter
Beech with his OX5 Laird-Swallow. Casey Jones finished
second with his C-6 Oriole, and Eddie Stinson took third
with his all-metal Junkers monoplane.

In the main event Russell Maughan, who was later to
reach immortality for his dawn-to-dusk flight across the
continent, won the Pulitzer Trophy by circling the course
at 205 mph in his D-12-engined Curtiss Racer. L. J. Mait-
land, who later flew the first flight from the United States
to Hawaii, finished second in a similar plane. Down in
fourth place was another ex-ballplayer named Al Wil-
liams, who flew a CR- racer. The Detroit meet saw such
craft as the Verville-Sperry and a new Verville-Packard
racer, a sleek high-wing monoplane by Grover Loening,
and an all-metal job by Thomas Morse. The races were
paying their way in progress. Moreover, the public was
interested: one day brought 22,500 cars to the parking
lot, while 82,000 people paid cash to see the events.

St Louis sponsored the next national air race with Casey

Jones flying an OX5 Oriole to victory in the 128-plane
"On to St. Louis" event. Old Walter Lees, who taught
Gen. Mitchell to fly, won the OX5 closed-course event
in his Johnson-Hartzell. It was, however, a little cabin
monoplane built by an obscure designer named Giuseppe
Bellanca which stole the show. Powered by a 95-hp An-
zani engine, the startling newcomer carried four pas-
sengers at nearly 100 mph, a record which few modern
lightplanes can equal. The Pulitzer Trophy went to Lt.
(jg) Al Williams and a Curtiss racer powered by a 500-
hp D-12 engine and fitted with smooth, in-the-wing
radiators.

That year J. F. "Dinty" Moore climaxed his victory in
the Detroit News Air Mail Trophy Race by stopping his
DH-4 in 75 feet to demonstrate the Westinghouse re-
versible propeller. Among race contestants that year were
such greats as Walt Adams, Walter Beech, Larry Bell, Ed -
Heath, Matty Laird, Lawrence Speery, Speed Holman, -
Charles A. Lindbergh, and Bill Westlake.

The fifth running of the races in 1924, at Dayton, Ohio,
foreshadowed the end of military domination of the na-
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first official running, averaging 201.9 mph in his Wasp-
engined Laird Solution-the only biplane ever to win the
Thompson race. This was one of the most thrilling pilot
battles in history, with Holman taking advantage of his
maneuverable little craft to win time on the turns while
Jimmie Haizlip and his faster Travelaire Mystery Ship
were picking up time on the straightaway. Third place
went to "Mike," a home-built job designed, constructed,
and flown by a United Air Lines pilot named Ben
Howard. Powered by a 95-hp Gypsy engine, it finished
ahead of the Army's best entry, flown by Lt. Paul Adams
of Nogales.

The Bendix race was inaugurated in 1931 as a real
cross-country event with no special classes or handicaps.
Flying a Wasp Solution, Jimmie Doolittle crossed the
country in 11 hours, 16 minutes with a stop at Cleveland.

'hat year the stubby Gee Bee made its appearance.
Mleasuring 23 feet from tip to tip, 15 feet in length, the
ittle ship "couldn't fly"-according to several experts. But
it lapped every entrant except Jimmie Wedell in aver-
aging 236.23 mph. In the 1932 Thompson race Jimmie
Doolittle flew the Gee Bee to victory with the 252.68
mph speed of his 800-hp plane exceeding for the first
time the 1925 record set by Cy Bettis. Jimmie Haizlip

Roscoe Turner in his Turner-Laird, getting the Thompson Trophy took the Bendix Trophy in the Wedell-Williams.
for the third time. He retired from racing after the 1939 Nationals. From the outset the 1933 contest figured to be a race-

SesquicentennialExpo- out settlement of the standing argument between the
Designated as afeature of the SeqietnilEp- Granvilles' theory of squat racers and Jimmie Wedell's

sition, the race moved to Philadelphia in 1926 and the Gavle'ter fsutrcr n imeWdl'

Independence Hall TrophyiRacelreplaced thePulitzer race-horse types. But fate changed the plan when both
Indtemanenden H a Tropy Races rad the Pnitzer Gee Bee entrants crashed before the starting date. Roscoe
as the main event. Again Casey Jones and JimRay fished Turner took the Bendix race in his Wedell-Williams, and
inone-two order. Inplace ofthe Pulitzer Trophy, the was leading in the Thompson when he cut a pylon.
Kansas City Rotary Club put up aprize, but there were no Wedell was less than aminute behind.
special military racing craft to compete for it. Lt. C. T. Tragedy stalked the 1934 meet. DougDaviswaslead-
Cuddihy took the race in a Packard-engined Boeing fight- ing the tomso rae afte cpig te nix in his
er-a plain, unprepared pursuit airplane. Hnet heThompson raceaftercappingthe Bendixinhis

By 1927 civil dominance in the National Air Races Hornet-engined Wedell-Williams.Despiteheavy smoke
completed the total eclipse of military activity. The "On trailing from his engine, Turner gained a little onseco
to Spokane" race drew a larger number of top civil pilots turn. Ontheeighth lap, Davis crashednearthesecon
than any other cross-country event on record, and "Speed pylon.Turner'stimewas248.12mph.
Holman topped the field by flying a J-4 Laird biplane from Bert Acosta with Curtiss Wildcat, in which he won Pulitzer Trophy
New York to Spokane in 19 hours, 42 minutes. However, at Omaha, 1921. The little triplane did 132 miles at 176.6 mph.
the lack of military support tempered the success of all
events, with awards necessarily coming from such organ-
izations as chambers of commerce or aeronautical publi-
cations like Aero Digest and Western Flying. Competi-
tors included people like Jack Frye and Paul Richter.

The gloom of 1927 continued the following year when
the races originated at Mines Field outside Los Angeles.
Although $80,000 had been subscribed as prizes, op-

ponents of airpower kept the Army away from the air
meet by curtailing gasoline supplies. The 1928 race non-
stop transcontinental derby attracted six starters but bad
weather prevented any of them from finishing.

Some experts on air meets state that the 1929 running
was the first modern air meet. There were fairly strict

regulations, and entries from unqualified pilots and air-
craft were turned down. Here the deterioration of our
military air strength was demonstrated when DougDavis,
in a 300-hp Travelaire S, flew rings around his nearest
military competitor, R. G. Breene, in a Curtiss A3-A at
a speed of 194.9 mph.

Chicago was selected for the 1930 race, but a brave
turnout could hardly match poor weather and a poor na-
tion. Speed Holman took the Thompson Trophy on its
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just as the Gee Bec had upset the dope in 1931, Benny bank to Cleveland in a little -
loward's "Mister Mulligan," a four-place cabin airplane, over 8 hours, 10 minutes.

won both major trophies in 1935. Howard flew his high- Roscoe Turner became the
winged ship to the Bendix in 8 hours, 33 minutes. In first man in history to win
the Thompson, "Mr. Mulligan," flown this time by Har- the Thompson Trophy twice,
old Neumann, made it a "daily double" when Turner's setting a new record at 283.41
pace-setting engine quit cold and forced the old maestro mph.EarlOrtmanalsobested
to make a dead-stick landing in front of the grandstand. the previous mark with

Then the real upset came-in 1936. In the Bendix, 269.71 mph. At the last run-
Roscoe Turner cracked up in his Wedell-Williams, the ning in 1939, Turner and
prop flew apart on Benny Howard's "Mr. Mulligan," and the same craft repeated the

Joe Jacobson had to bail out of his Northrop. The race performance at a somewhat
went to a couple of prominent women flyers, Louise slower speed-282.53. Fuller
Thaden and Blanche Noyes, who made the flight from took the Bendix again in his Seversky at a little under
New York in their Whirlwind Beechcraft in 14 hours, 7 hours, 15 minutes.
45 minutes. In the closed-course races, other upsets were There were good reasons for calling off the 1940 races.
in store. France sent Michel Detroyat and his Renault Somehow, in a world filled with war and rumors, the air
Caudron, a sleek sharp-nosed job that qualified chiefly as plane was no longer a plaything. The services, whose ap-
a Greve Trophy lightplane racer. The field was thinned pearance had been the backbone of the show, had other
out a little by the Bendix mishaps, but the 340-hp blue engagements to keep. Many of the crack professional
streak averaged 264.26 mph to top Jimmie Doolittle's racers contracted as ferry and test pilots. Aviation was
1932 average. girding its loins.

In 1937, sportsmen pilots showed well for the first time There are fond hopes for the twentieth running of the
in the Bendix race when Frank Fuller, Los Angeles paint National Air Races. To succeed, however, it must have
executive, used a Seversky modified export fighter to reach more than public support, backing of the military serv-
Cleveland-and victory-in 7 hours, 54 minutes. The ices, and level-headed management. There must be no

Thompson race was a less open-and-shut affair. With five repetition of the service jet-pilot who did low-altitude
minutes to go, it was a touch-and-go race between Roscoe clowning over the crowd at a recent meet in Birmingham.
Turner in his Laird-Turner and Steve Wittman in his One of the nation's most famous racing pilots pointed
home-built Oshkosh Warrior. The souped-up Conqueror out that the competitors this year are likely to be a lot
engine let Wittman down, and Turner cut a pylon. Re- younger and less experienced than the prewar racers. A
fusing to menace the safety of closely bunched runners- large percentage of the old crop learned to fly during
up, Turner called it a day and it looked like a sure vic- World War I or in the period directly after. They had

tory for Earl Ortman in his Marcoux-Bromberg when the background of barnstorming and county-fair and

Rudy Kling, winner of the Greve Trophy, power dived state air racing. They had developed a professional atti-

"out of nowhere" on the last leg stretch to take the race tude toward racing, and a point of view which put safety
by a bare 20 feet. of the audience and fellow pilots above victory, and fre-

Jacqueline Cochran became the second woman to win quently above their own lives. Many of these pilots built

the Bendix Trophy in 1938, flying her Seversky from Bur- (Continued on page 64)

Tuning up Michel Detroyat's Renault-Caudron, the French entry Speed Holman (above), who won the New York-Seattle derby in
that took Thompson and Greve awards at Los Angeles in 1936. 1927, took the Thompson Trophy in 1930 in his Laird Solution.

'.7,
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HE POSTWX'AR conception of air power by the Armx In September of last year the first group of men who
IAir Forces is not a conception composed entirely of were to form the school arrived in Orlando. Some were

planes, men, equipment, tactics, and techniques. Air men with extensive experience in both Army and civilian
power is now considered as a state of mind of the Ameri- public relations, others were Regular Army men who had
can public. So the Army Air Forces, whose business is volunteered for this assignment, all of them were deter-
the security of this nation, has determined to train its mined to establish a school which would train AAF of-
"informers" with the same precision that it trains the ficers as public information specialists.
pilots and technicians. One instructor had held an English professorship at

Early this year thirty-two officers of the Army Air Forces Northwestern University. Another was an experienced
arrived in Orlando, Florida. Wearing the shoulder patches newspaper photographer. And there were others-a
of sixteen different air forces, they were the first students journalist from Newsweek magazine with ten years ex-
to arrive for the newly organized Public Relations Course perience as a writer for Scripps-Howard newspapers, a
at the Army Air Forces Special Staff School. radio instructor with a mechanical engineering back-

Among these thirty-two men the wings of flying per- ground and extensive experience as a radio producer, an-
sonnel were predominant, and across the chests of most nouncer, and writer. Another had been advertising direc-
of them were decorations for valor in the skies around tor for twenty years with a large beverage company, and
the world. A year or so ago most of these same officers another had several years' experience as a member of the
were blowing up enemy supply dumps and shooting down writing-producing staff of the Mutual Broadcasting Sys-
FW-190s and Mitsubishi bombers. No paragraph-troopers tem. They were good-they knew their jobs-and they
at heart, they were ready for an Army course unusual in wanted to teach their professions to those who came.
theory, in teachino methods, and in objectives. Shortly Now in its third class, the Public Relations Officers
after the defeat of Germany a group of men met in Paris course can look back on its short history with pride. In
to plan for the new military operation-public relations. less than five months more than a hundred students have
Among these men was Colonel William P. Nuckols, the graduated. Impressed by Colonel Nuckols' promise that
present course director at Orlando. 80 per.cent of the public relations job must be done

AAF Public Relations personnel must always be alert for quick coverage and photos of such events as record-shattering P-80 flights.
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within the Army, only 20 per cent outside the military Mechanics of preflight trainer (above) and radio news broadcasting
stutrthese pioneer graduates have already given the techiques(below)areibutrtwooftemanbaicubectsinto

entire AAF afeeling of pride and confidence never pre-
viously approached in peacetime.

The course lasts for tenxxweeks-eight in Orlando and
two on afield trip to Washington and New York. Dur-
ing the eight weeks in Orlando the class schedule reads
like auniversity catalog with courses in Public Opinion,
Russian Foreign Policy, Public Relations in Industry, AA±ufU
Psychology, British Foreign Policy, Public Speaking, Press
Radio, Air Force Organization, and Photography. In ad- llf
dition, instructors from nearly every Phase of the Special i LU.
Staff School at one time or another address the class on
their appropriate specialty. The subject matter varies all
the way from the problems of anaviation engineer in
building alanding strip to adiscussion of the Combined 1lF
and Joint Chiefs of Staff. Topics include: Principles of I
Air War, Aerial Photography, Logistics, Occupations of E 
Enemy Nations, Radar, and many others. Also included
are lectures on future air weapons which are still top .

secret but which are presented to alert the public rela-
tions student to news which will soon be released. ~

Use of the public relations media remains the stock-
in-trade of this course. Everystudent seems to have some
sortofbackgroundthatfitsintothe generalover-allpic-
ture. The students are here to learn other things andto

(Continued on page 60)

AUGUST, 1946 37



New flying comfort for your
passengers begins here

*IT'S THE SPERRY MODEL A-12 GYROPILOT*

Smoother flying and undisturbed 0 Automatic holding of any selected * Maxinun ease of installation and
comfort in rough air win immediate, altitude low service maintenance-any unit
favorable passenger response. The * Automatic trim of elevator con- can be replaced in a matter of
remarkable improvement made pos- trols for changing load conditions minutes.
sible by the Sperry A-12 Gyropilot and speeds H
is evident at all times-in the elim- Here is the instrument that revolu-

ination of over-control and in the * Electric and mechanical interlocks tionizes all former conceptions of

absenceof"hunting"and"wallowing., -automatically insuring proper comfort in air travel.OurAeronautical
WiththisGyropilot,thehuman manual operation Department will be glad to supply

pilothascompletegyro-stabilizedcon- * Automatic and instantaneous syn- youwith complete information about

trolof his aircraft for true comfort and chronization-no matching of the Sperry Model A-12 Cyropilot.

efficient flight operation and for ... pointers or other indications *Trmd-m.d .... S.. U t.ofE.

* Automatic approach and automatic
landing

* Perfectly banked turns at any air
speed-automatically S G

* Gyrosyn Compass directional con- EXECUTIVE OFFICES: GREAT NECK, NEW YORK * DIVISION OF THE SPERRY CORPORATION
trol-continuously slaved to the LOS ANGELES * SAN FRANCISCO * NEW ORLEANS * HONOLULU * CLEVELAND * SEATTLE

magnetic meridian GYROSCOPICS * ELECTRONICS * RADAR * AUTOMATIC COMPUTATION * SERVO-MECHANISMS
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the decidino factor has been Ameri-
FUTURE ,* can ability to produce weapons in

vast, hurried quantities. Anything
short of a direct-punch attack, with-

.- . vzout warning, against U. S. industry
*.would, from a military point of view,

be most unwise.
: ME-163 Depending so much on science

and industry for our defense, we
: :P-8o must expect to pay the high price of

continuous research and that is what
* ME-262 . the U. S. apparently is doing.

Visitors to Wright Field can see
O... :. many things-jet and turbo-jet power

* DH.4 DEVELOPMENT plants straining on the test block;
L.J JATO rocket units; Lockheed Shoot-

L.3.ing Stars and Republic Thunderjets.
P>o In the electronics lab, systems for

radar control of pilotless missiles are
demonstrated.

Among the aircraft shown to mili-
tary guests on a confidential basis is

!LERIOT * * the FS-1, a rocket-propelled single
I seater which appears to be an ad-

vanced re-design of the Messer-
schmitt "Komet." This is the first in
a series of "tool" aircraft, to be used

WRIGI T in experiments in transsonic and
supersonic speeds.

RESEARCH One fact stands out. Insofar as the
science of warfare is concerned,

1910 1920 1930 1940 1950 1960 War 11 settled nothing in
technique. It merely moved the com-
bat zone into an area where nature is

Relation of research to development on a half-century basis shown on this graph, indicates more hostile than the enemy, wherethat, while a war may stimulate aircraft development, it may slow down and even retard re- .
search effort. Progress can only be maintained if basic research is continued in peacetime. anewsetofmilitarytoolsismanda-

torv.
There is little doubt that existing

PROJECTILE twice the size of a miles or more above the earth and facilit esatWrightFieldareade-
I Superfort fuselage streaks across prepare to defend this outer edge by
the North Pole at triple the speed of physical means. quate for subsonic aircraft. But that

sound. It buries its needle-like nose An estimate of the cost of this t I is the practical limitation of the lay-
. out. Aside from the fact that jetin the concrete of Detroit's Wood- of safety was announced ear Xni

ward Avenue. Within a matter of summer at Wright Field. A uar- powerplants mustbe testedinunits
seconds only a conical hole in the ters personnel of t i-Matiriel orignallydesigned for reciprocating

seod engies and that the wndtunnelsearth's crust remains of what was the Command demo to the materi- w
.ip . were designed when engineersheart of industrial America. als currentl development, out-

That is how World War III may lined t re needs of America's thought thevelocityofsoundwas
.d the top limit of speed, there are more

start. It will be a war without the ce rontiers, and candidly askedtpractical reasons for building new
problems of supply lines and ground merican people for $600,000,- testareas
occupation. One belligerent simply 0)0-the minimum price of research
destrovs the enemy's means for pro- which can provide future national
duction and transportation, allowing security. NewWindTunnels
him to rot in his own wreckage. The installation at Wright Field is

The end of World War II finds Price of Peace in the center of a highly industrial-
every nation at the edge of a plane- In a nation flooded by wealth since ized and heavily populated area.
tary frontier. Relatively inexpensive, 1941, it would be well to retrench, to There is a certain amount of risk in-
conventional aircraft can to some de- make current weapons do for a while. volved in erratic flight of pilotless
gree defend this zone, but real secur- But experience of the last decade rec- missiles and aircraft. This is no busi-
ity will demand man-made meteors ommends preparation for defense as ness to conduct close to any town.
that carr neither pilot nor price tag, the least costly insurance against na- Moreover wind tunnels at Wright

Ideally, we would simply elimi. tional death. Field are only run late at night
nate the forces which motivate war. The nature of weapons currently when current can be spared from
Being practical, however, we must on hand dictates attack without the task of lighting the city of Day-
stretch our science into zones twenty warning. In the last two major wars, ton and running factories. Tomor-
40 AIR FORCE



ro\\s research center demands a tunnel, not unlike the Otztal type in across, tile other 3u. here woLi

great deal of open space, large Austria. Incorporating a test section be enough air cooling, drying, and
amounts of cold, chemically pure 20 to 30 feet wide, this tunnel would compressing equipment to servi(L
water, and unlimited and inexpen- require 100,000 hp to achieve nine- both tunnels at once. This unte
sive electric power. The answer is tenths the speed of sound, adequate would require 120,000 shaft hp.
the proposed Air Engineering De- for unrefined tests at high speeds to The third tunnel would serve thc
velopment Center. determine such primary considera- transsonic researchers, able to hand

As military experts see it, AEDC tions as lift, drag moments, and pres- Mach Numbers from 7/10 to 1 8/1
calls for an area of about 100 square sure distribution. With 150,000 hp output, scavengin
miles, removed from large centers of The second tunnel would be dedi- evacuating, and refrigerating equi

population and industry. There must cated to full-scale tests on nacelleh ment similar to Tunnel II, this unii
be sufficient land available for ex- thermal jet engines, propeller c 20-foot working section could accon
pansion. nations and similar proble modate full-scale gas turbines, J

Facilities are needed for the study Numbers up to 9/10 &, g tem- engines, and winged missiles.
of piloted and pilotless supersonic peratures and at e altitudes Tunnel four, as projected, wou.
aircraft, winged missiles of sub- up to 80,000 At. iswould be a be a rectangular layout with 8 x I
meteoric speeds, applications of nu- bilateral consisting of a cen- foot section designed to operate
clear energy, and for atomic bombs ter AMe taining the fan and heat the supersonic range between Ma
in a variety of forms. uequipment. At each end of Numbers one to three. Accoma

Because high-speed and high-alti- stube a rotary valve would direct dating scale airplane models, fU
tude flight impose as yet undeter- the airflow into the separate tunnels, scale components of ram and tur
mined loads on the human body, thus allowing a single power source jets, rocket-propelled missiles, aj
flight physiology research must be to serve two work sections. One test sirnihr projects, this tunnel W
accelerated as never before.

Radar and radio, which came into
their own during World War II.
must be pushed to new goals in de- uII anl n In I reXu en nLo o ue ic mut woui D, r

tection and control of aircraft through than any in current use. Hazardous nature of this kind of study requires virtual isolat

electronics,light, heat, and magnetic
applications.

Probably the most important fa-
cility of the proposed center will be
the fluid dynamic group. Here will -
be found the aerodynamic data
needed for the development of mili-
tary aircraft. Current facilities are
for the most part, totally inadequate. ELECTRICITY 1ooooHP.
The most powerful wind tunnels at
the Army's disposal, the twenty- and WATER .0ooo GPM.

ten-foot units at Wright Field each
use 40,000 hp. Their best perform-
ance is 450 mph at sea level. Under
altitude conditions, the 10-foot tun-
nel simulates only nine-tenths the
speed of sound. The few existing USING
supersonic tunnels in the U. S. are AREA
too small and limited in speed to be
serious tools for supersonic wind tun-
nel research. Furthermore, there are FLIGHT
no facilities anywhere where turbo TEST

AREA
and ram jets and rocket motors can
be tested under high altitude and
high Mach Number conditions. LABORATORY

(Mach numbers are the ratio between AREA ARDOUS
AREA

airflow and the speed of sound, ex-
pressed in decimals. If the speed of
a projectile is 400 mph in a zone
where sound travels at 400 mph, the
Mach Number is 1. If it traveled 800
mph in the 400 mph area, the Mach TEST
Number would be 2.) To fill these AREA

gaps in our scientific armor the pro-
posed Center would include the fol- GENERAL SITE PLAN
lowing types of wind tunnels:

A simple air-exchanger type wind
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V-class would be tested nose up, at rocket pits, where the forces acting on the rocket could
be measured by special instruments. Observing personnel would be sheltered in concrete
reinforced revetments. Flames from rockets would be discharged into fire-resistant wells.

than sea level, as well as high alti- jet engines has been a trial and error thermodynamic tests cannot be made
tude conditions. proposition. During the war, our in small scale, these stands must have

In the proposed fifth tunnel, a 40- great rush to surpass Germany com- capacity for large projectiles.
inch square test section would op- pelled us to sacrifice some performance It has been pointed out that jet
erate continuously at speeds corre- in our reaction engines. We must propulsion existed in theory three
sponding to Mach Numbers 1-10, now retrace our steps and collect decades ago. Like the aircraft turbo
the hypersonic range. Although lim- adequate data so that truly efficient supercharger, its application was lim-
ited to scale models, thermodynamic jets can be developed. Aside from ited by the strength of materials.
as well as aerodynamic research could power plants, the whole business of The whole field of'supersonic flight
be conducted in this equipment. heat transfer and insulation problems presents new problems in materials
While tunnels with larger capacities resulting from skin friction at high and structures. Extremes of heat and
might have certain advantages, the speeds requires close study. Add to cold, the strain of high-speed flight
amount of power and equipment re- this the entire field of nuclear fission present new questions and novel
quired would be out of proportion to as applied to propulsive power and it facets to old ones which require an-
results. Moreover, the proposed struc- adds up to a lot of equipment which, swers. Reactive engines require met-
ture could utilize some parts from a in many cases, exists only in the als which will retain their strength
similar tunnel which was under con- minds of the most advanced physi- at yellow- and red-heat conditions.
struction at Kochel in Southern Ger- cists. Such facilities must include This part of the Center would re-
many. launching stands for rockets and cap- quire, first, a processing area which

Rocket Research tive stanchions where rockets can be would house such plants as electric
mounted for static fire study under furnaces, forges, a rolling mill, weld-

Thus far, the business of creating continuous conditions. Because many ing equipment, and handling equip-
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Germany's V-1 was the prototype for push-button war-

fare. The missile consisted of 1, compass in fairing, 2,

warhead, 3, bulkhead, 4, fuselage skin, 5, filler cap, 6,
fuel tank, 7 and 8, compressed air tanks, 9, grille, 10,
impulse duct engine, 11, automatic pilot, 12, range-

setting controls, 13, tubular spars, 14, pressed steel

ribs, 15, steel wing covering, 16, air intake flow, 17,

shutter, 18, air intake shutter, 19, spark plug, 20,
supporting fork, 21, main fuel supply lines, 22, grille.

fi



flight enero. It seems almost para-
doxical that the fuel for jets should
be filtered kerosene. Rocket power
now uses such infernal cocktails as

analyne and fuming nitric acid,
liquid oxygen and gasoline, and some
types of solid fuels with built-in
oxygen supply. The Germans tested
over 6,000 different rocket fuels, and
failed to produce an ideal solution.

The problems of improving cur-
rent fuels, developing additional en-
ergy sources, determining standards
and ratings for fuels not in common
use, and planning manufacturing

m processes, service, storage, and han-
dling of new fuels and propellants
demand extensive and expensive re-
search.

Equipment for the investigation of
FLIGHT TEST --nuclear fission is, as yet, indetermi-

TEST AREA AREA nate. However,'facilities, appropria-
tions, and personnel must come first.

Traditionally, instruments are a
half generation behind airframes.
light now the jet fighter flies with

instruments originally developed for
conventional aircraft, simply "stepped

up to answer new requirements.
We are still faced with a stagger-

ing number of missing links in the
conveyor belt of information. For
instance, we lack a satisfactory in-
strument for measuring thickness of
hollow steel propeller blades or for

LABORATORYAREA measuring bucket-wheel temperatures
in a gas turbine.

Instrument development may well
hold the key to all other research,

View of test, flight and laboratory areas, showing arrangement of buildings and wind tunnels. for tests without proper measuring
instruments have little value. So the

ment. Facilities for plastics and other Various kinds of pressure suits new research center must concern it-
nonmetallic products would also be have been developed to protect air- self with optical, mechanical, and
provided. crews from the effects of accelera- hydraulic instruments, as well as the

The physical test area would nec- tion. However, past results may soon electronic field.
essarily contain the usual equipment be forgotten in the light of experi-o1 The physical equipment for such
for testing physical characteristics of ments which show that gasmi t, research is no mean setup. The Op-
materials. Some would be housed in outclass pressurized air or in tics group would need an adequate
cells for trials under conditions of protecting airmen fro Iu e and area in which the air is not only con-
extreme and varied temperature and acceleration effec ditioned but dust free. Light-tight

pressure conditions. There would be Meanwhile, ionseats and rib- optical tunnels, chambers for study
laboratories for chemical study and bon-type -Ns nic parachutes are of various light sources, altitude and
areas for testing complete airframes movi intothe limelight, pointing temperature test cells, vibrational
and components, with special test equipment as catapults and equipment are only part of what is
cells for operation under extreme Airng arms to determine the ef- needed. The Mechanics area would
temperature variables. fects of linear acceleration. require pretty much what has been

The acceleration involved in at- Test chambers for the study of ef- provided in the past-mechanical and
taining supersonic and hypersonic fects of heat and cold, facilities for force measuring equipment; balance
speeds imposes loads on the human observation of the effects of vibra- systems, manometers, pressure trans-
body not now encountered. With tion, noise, odors, temperature, pres- mitters, etc. These, however, would
high altitudes of most supersonic sure, and other associated flight con- have to be calibrated and conditioned
flights emphasizing these new phvsi- ditions must be established. for conditions imposed by supersonic
ological factors, human survival be- Fuels for the Future flight.
comes the keynote for all aeronauti- Plus 100 octane gas entered the The Electronics area would have
cal research. war as the most potent source of (Continued on page 64)
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From the laboratories of the Army and Navy flows a steady st am of Wellsian weapons.
In his concluding article Mr. Peck reports on the new crea os of our atomic arsenals

Man-MadeM14tnnrc BYhe.oL. H. PECP ILOTL-ESS A1IICAFT t pes are %CerSatile2 Cenough11 to be TheC robot that gaticled thecse p)lane(s so( (2lectitel\ a

employed in all the tactical functions of missile war- essentially the same A-4 Remote Flight Control Unit
fare. Robot planes are as efficient in air-to-air combat, that piloted the Culver PQ-14 and TD2C-1 (Navy ver-

for example, as they are for suface-to-air- operations. They sion) target planes on which so many gunnery trainees
range in size from the 16-foot Navy "Gorgon" to projected set their sights in antiaircraft and aerial combat practice
flying wing designs of bomber proportions. The AAF calls during the war. This is a combination 10-channel FM

these craft OQ's or BQ's-O for receiver and hydraulic automatic pilot mounted together
pilotless, Q for remote controlled, in a box less than two feet square. It incorporates three
B for explosive-carrying aircraft. air-driven gyros, several electric "trim motors" that regu
Navy models carry the same desig- late control movement and activate switches for the throt
nations regularly used to identify tle, landing gear, and other essentials, and servo piston,

planes of their flying fleet. that move the plane's control surfaces.
Many missiles are referred to as Every phase of flight from the starting of the engine

pilotless aircraft which are not to the application of the wheel brakes following the land-
strictly aircraft: this is done to dis- ing can be executed by a "pilot" in another plane or on
tinguish all BuAer missiles from the ground. He sends radio commands to the robot plane
those designed by BuOrd. The with a 10-inch "stick box" fitted with a miniature control
"Gorgon" is KA2N-K for pilotless stick, two selector switches, and a row of amber indicat-
aircraft, A for air (the kind of tar- ing lights. This is connected by a cable to the FM trans
get it is to be employedagainst) mitter in the control plane or ground station.
2N the second model from the High speeds are no detriment to radio control. A YP-59B
Naval Aircraft Factory. Airacomet known as the "Reluctant Robot," and its mother

Remote-controlled bombers proved plane the "Mystic Mistress," a two seater jet job, have
themselves dramatically in the war. been flying around Wright Field for months. The Navy',
War-weary Flying Forts and Libera- XF6F-3X Ghost Hellcat" has also been operating under
tors were loaded with II tons of full radio control at the Johnsville station since April.
TNT and a more powerful secret 1945, and more than 100 of these older Hellats are bein
explosive called "Torpex," fueled fitted with radio controls for use in combat training.
with only enough gas for a one-way
trip, stripped of guns and other
weighty equipment, and flown by a
two-man crew. After the take-off,
the pilot and co-pilot bailed out and N
the ghost bombers were flown by
radio control to the target area.
Here, the operator, who rode in
one of the other bombers of the for-
mation, sent the explosive-laden

planes diving into the target with far greater accuracy
than could be obtained by precision bombing, and with
far greater explosive power. The 40-foot thick submarine
pens on Heligoland first suffered hits by these "drones"
in September, 1944. Other high-priority targets were
knocked out by the war-wearies in the ETO, and many
island fortifications in the Pacific were "neutralized" ef-
fectively by radio-controlled bombers. These demolitions
owe their success to the efforts of a number of technicians
who worked at home and in the field on the top-secret
joint Armv-Nav "Anvil Project." The flights themselves
were referred to as "Operation Castor."

The WAC Corporal, high-altitude sounding rocket, developed by the
Jet Propulsion Laboratory, GALCIT for Army Ordnance. It can
reach 230,000 feet in vertical flight. The circular "shroud wing
features the radio-controlled "Roc" bomb. The trick paint job
helps sight the falling projectile, whose direction can be changed by
moving the shroud. Rear plate acts as antenna as well as a drogue.
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An unusual feature of the Army's controlled fighters tain that America's closest atom bomb rixals are neither
is a scheme for "television telemetering" of the instru- Russia nor Britain but Argentina and Holland!
ment readings. A compact camera televises airspeed, alti- Missile warfare is less costly-after the research-be-
tude, and other data to observers or operators in a control cause the automatic nature and accuracy of the weapons

plane by reproducing on their television screen, or "scope," economize on material and manpower. One doesn't need
an actual picture of the radioplane's special, lighted in- several groups of Superforts and escort fighters-plus the
strument panel. This system will enable operators of dis- couple of divisions of highly trained air and ground per-
tant pilotless aircraft to check the performance as well as sonnel necessary to man them-to knock out an enemy
if theyv were in the cockpit looking at the regular panel. target if one has available "seekers" or television- or radar-

guided missiles. Offensive control centers are easier to
build and equip than great bomber bases, defensive con-
trol centers simpler to operate than fighter airdromes.

One reason why design and development is costly is
because we are just finding out the answers to a lot of
problems-and striving to solve still others. The teardrop
was for a long time considered the most suitable aero-

. T dynamic form; but this does not hold for supersonic mis-
siles. More ideal is the shell-shaped "ogival" head, per-
fectly cylindrical body, and the tapering, chopped-off
"boat" tail. With or without wings, this holds true. The
wings may be used for sustenance or just for control pur-
poses. Two weird examples of the latter are the "shroud
wing" and "cruciform wing."

The VB-10 "Roc" bomb features a "shroud" that is
bent around the bomb's body in cylindrical form instead
of projecting sidewise as does a regular wing. Control is
afforded by tilting the shroud in the desired direction.
It has only slightly less lift than a straightened-out wing
of equal area, resembles a long-chord NACA cowling.

The "X Roc," on the other hand, has a "cruciform"
consisting of two short narrow-chord wings that form an
X, with the body of the bomb in the center. The trailing
half of each wing is hinged, and to these super ailerons
that are gyro-stabilized are attached full-span trailing
edge trim tabs.

"Little Joe," a new Navy creation for surface-to-air
goings on, is of similar but more advanced design. "Joe"
features canard cruciform wings and a cruciform "tail"
up front. Both wings and tail are fitted with narrow.
hinged control surfaces. This rocket-powered missile is

Smoke trail left by a rocket launched during project conducted by radio-controlled and equipped with a VT proximity fuse.
the Jet Propulsion Laboratory, GALCIT, at White Sands, N. M. It was in production at the war's end for use against new

Jap craft such as Baka 22, Oka 22, and the Me-163-
Radioplanes are important to Operation Crossroads e - resemblino "Shusui" rocklet plane.

periment. Drone FlyioFrrse n elaswl ar
ingFortressesandHelkatswillcarry Huge telescopic wings are being designed for V-2-tvpe

certain instruments into the irradiated A-Bomb cloud to missiles that can be extended after the flying rocket reaches
obtain data impossible to gain by any other means. The the top of the trajectory-or at some later point in its
radioplanes' televisor units will transmit to screens in the flight-by radio control. Long-distance glides will enable
observers' ships a fearful close-up of the "Big Bang." the rocket to travel with

Remarkable though these pilotless aircraft and smaller poweroff,andthebigwino
guided missiles are, most are in a state of development can beretractedorjttisonel
comparable to the 1918 bomber. The World War I bomber as the weapon starts the final
was efficient for its time; it had proved its usefulness, plunge to the target.
and of it they said: "If there's ever another war, the bomb- Radical struetural fea-
ing plane will annihilate us all." The same quote can be tures,aswell asshapesare
applied to guided missiles with much greater convic- evidencedinmissilescience.
tion, if we do not win quickly this shaky peace. One is a knife-edged, solid

When-or if-it happens again, guided missile warfare forged wing. Another is the
will be the ideal brand of war for those smaller nations "platewing."thatisathin
which happen to be long on scientific talent but short on casting welded along the
airpower and manpower and war potential. In its actual trailino edge (after beino
execution, missile warfare is the least expensive method shaped inthesamefashien
for inducing international bloodshed. Research and de-
velopment costs are high, but some little nations can well View of rocket, leaving the la c
afford this output. People in the know, for example, main- er for a strato-sounding fliAt.L
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that our idely used hollow steel propeller blades are throxwnoil, but the constant flux of electrons prodIuces
formed. what we know as electricity. A rocket missile might pick

Bat-winged jobs such as the JB-1A, tail-first canards up enough of these free electrons to charge its surface
like the Navy's KA2N and KGN "Gorgons," and bombs to a very high potential.
with V-shaped "butterfly" tails like the "Gargoyle" are The results of our "Wac Project" and "Hermes Project"
other unusual design features currently in vogue. have already provided scientists with considerable iono-

Future fashions, however, may accomplish good as well sphere data. Further research is expected to provide in-
as evil. Rocket missiles have been used recently by Army valuable information about weather control and fore-
and Navy scientists to explore the great void above the casting. These ionosphere rockets are being equipped
earth's atmosphere, the ionosphere. Actually, it is not with specially designed recorders and telemetering de-
void: there are many strange aspects of this outer world vices which will reveal the composition and ionizing
of stellar space, and our knowledge is limited because characteristics of the various electrified layers.
no one has ever been up there. The Germans shot their It is the layers of these charged particles that reflect
V-2s above 60 miles in routine operations. Rebuilt US back to earth the radio waves we transmit long distances.

These Kennelly-Heaviside layers are also unstable and
shift up and down according to the sun's rays and sun-
spot activity. This brings about new problems in the de-
sign of the radio equipment and other electronic ap
paratus we will use to control such high-flying missiles.
War research in VHF radio added about 20,0'00 feet to
the radio ceilings of our communications equipment.

Indeed, improved radar and SHF radio are expected
to play an important part in defense against atomic rock-
ets that may be launched against the US. Interceptor

The ramjet is simply a hollow tube. Nevertheless, all of the events missiles which could be launched to collide in the iono-
of the conventional engine take place. The craft's forward motion sphere or stratosphere with approaching enemy atom car-
forces air into the jet (intake). The venturi throat compresses the riers are believed to be the key to such defenses. The inter-
air (compression) in the same stage, the fuel is injected (carbure-
tion) then burned (combustion) and ejected through the jet (ex- ceptor missile need be no larger than the Wac Corporal
haust). Engine, sans moving parts, requires no lubrication system. rocket, or it miht also be an explosive-carrying model of

the Navy's 1,400-mile per hour athodvd Bumblebee mis-
V-2s attained 75-mile altitudes at White Sands Proving sile. This will have to be strictly an automatic affair:
Grounds, New Mexico, while another secret American (Continued on page 60,
rocket is reported to have ascended more than 100 miles
into the ionosphere. This is at the level of the aurora Floodlights and moonlight illuminate a V-2 being rigged for launch-
borealis and meteors. ing at the White Sands, New Mexico, Ordnance Proving Grounds.

Increased power, perhaps involving the use of step
rockets that fired in succession instead of in one sustained
burst as does the single rocket engine, may soon enable
us to get beyond the force of gravity. A competent au-
thority estimates this climb would require sufficient thrust
for a speed of around 12,000 mph-roughly four times
that of the V-2. Once we achieve this speed, the missile
could reach the point above the earth where the power
could be shut off and it would course around the earth
like a man-made satellite. At this critical point gravity
and centrifugal force cancel out each other to keep the
missile from flying off into space or back to earth.

Aside from the problems of propulsion, however, a num-
ber of phenomena of the upper world are under con- .
sideration in our labs. Heat problems will result from the
friction of such fast travel, plus the fact that the iono-
sphere is not cold like the stratosphere but very hot. Pres-
ent studies indicate a temperature of 100 degrees centi-
grade 125 miles up. This is the point at which water
boils on earth. Meteoric dust will cause abrasion prob-
lems, and "ionization" of the missile's skin may bring
unforeseen difficulties. Solar radiations such as cosmic rays
and corpuscular radiations act on the atoms of gases in
the upper atmosphere. These bombard the atoms and oc-
casionally knock out a "free electron" that darts around
through space on the loose. The atom from which this
free electron was separated, of course, becomes electrically
unstable. Also on the loose, it seeks to capture one of the
drifting electrons. The atom often picks up not only the
suitable one but an extra electron; this extra electron is
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A preview of Britain's all-purpose cargo and passenger plane which will fly

Empire routes in a bid for an important share of lucrative postwar traffic.

BRISTOL'S ivlo treigna
BY RALPH MICHAELIS, Am FORCE Foreign Correspondent

A URCRAFT that can be adapted as a flying freighter, is entered by a door 60 inches wide by 50 inches high
fuel tanker, cattle transport, commercial showroom, and is connected with the main hold by another door.

among other uses, is Britain's newest bid for a share of Payload of the Freighter is limited only by the maxi-

the lucrative peacetime air commerce. mum permissible all-up weight and not by the cargo hold
This is the Bristol Type 170, England's first postwar capacity as is usually the case with cargo airplanes.

aircraft to be built entirely to a civil specification. It is Freight doors and trailing edge flaps are operated by
designed to fulfill the need for a simple and reliable twin- hydraulic jacks energized by an electrically driven pump.
engined airplane capable of operating from small landing The pump works only while a door or flap movement is
grounds with a payload of five tons or carrying up to 40 taking place, and the heavy wear and failure often asso-
passengers. ciated with permanently coupled engine driven pumps

Two distinct versions of the "170" are being produced- is thus avoided.
the Freighter and the Wayfarer. The Freighter is de- The Hercules engine, which is the transport version
signed for cargo service at low operating costs. The of the one used in the Beaufighter and other military
Wayfarer offers passenger travel at prices directly com- aircraft is mounted in a power egg assembly which can
parable with surface transport rates-approximately 22 be removed completely by withdrawing four pins from
cents per passenger mile. the attachments to the nacelle structure.

Both the Wayfarer and the Freighter are twin-engined For reliability, lightness, and ease of maintenance, a
high wing monoplanes of all-metal construction with fixed undercarriage is fitted. For the same reason the tail-
fixed undercarriage, powered by Bristol "Hercules" wheel type of undercarriage was given preference over
sleeve valve engines. The cargo hold of the Freighter the tricycle type, with the added reason that the tail
has been specially designed to facilitate rapid loading and wheel is better adapted to unprepared landing grounds.
unloading through the nose which is fitted with large The Wayfarer version of the "170" is of the same basic
doors opening sideways. These doors allow unobstructed construction as the Freighter but the large doors in the
access to the full width of the hold, and with the door- nose of the aircraft are replaced by a fixed nose. Seating
sill only 4 ft. 6 ins. from the ground, a truck may be run for up to 40 passengers can be arranged, but the standard
under the nose and unload directly to the cargo floor. design caters for 32 persons in 16 double seats facing
A three-ton truck may be driven up a ramp into the hold. forward. These seats are placed eight on either side of a

The payload is sufficient to allow the truck to be driven central gangway, and adjacent to each pair of seats is a
aboard and transported to its destination fully loaded. large window which allows, in conjunction with the high

The volume of the main hold is 2,020 cubic feet, and wing, an unrestricted range of vision.
a further 340 cu. ft. of stowage space is provided by a The cost per hour of operating the Freighter is esti-
secondary compartment at the rear. This compartment mated at 93 dollars, and it is calculated that additional

costs associated with passengers' services (pay of steward-
esses, airport services, etc.) approximate 13.00 dollars
per hour. Cost per revenue mile is 75 cents. This is
equivalent to cost per passenger mile of 22 cents on a
load factor of 622 per cent, a cost per passenger mile of
4 cents. This includes an allowance of 40 lbs. of luggage
per passenger, but does not include any revenue arising
from mail or freight.

These operating costs are based on British rates under
which the pilot receives 5,000 dollars a year for 1,000
hours flying, and the co-pilot 3,000 dollars,with other

expenses in proportion.

. The Eristol Freighter can be fitted as a flying ambulance for out-
lying areas (left) or as a winged horse van (top, left). As a
flying auto showroom (top, right) it could carry sales to far
places. The bulbous nose of the Freighter (center) permits
removal of bulky cargo. Ample interior space enables the craft
to be used as fashion salon, taking the latest in mode to places
that would ordinarily miss this service. Hospital version,
equipped with surgery and waiting rooms can outfly disaster.
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HIGHER-World's Attitude
Record for Light Planes

24,311 feot. Sot by Grote Hun-
the tington at Los Angeles, Cal. Inter.

national record for airpln.s of

eersonac

plane
a a

FURTHER - 1700 Miles in LONGER - 14 Days Aloft
16V2 Hours in o Taylorcroft

Flight -od. by Mr. Bootyn or 8-o Htfs a-d kfumphroy Moody
oofrmV---u~r B. C. to ;ook .ff onMoy 23, 1939,ooM

Tio Juno, Meico Gross lood ofndedtwoswekslter
1462 pounds.

FASTER-Speed Record for
Light Planes

Winner of the Firestone Trophy
ot the roes held of Miami in
Feb. 1946.

Hurdling the mountains or girdling the lowlands-

Taylorcraft turns in a flawless performance.wbestbuy The foremost plane in its class-it holds
the four most important records. It's the plane
that goes farther, faster, higher and longer!

in the sky It's the plane that is as economical as a car! It's the

plane that easily lands in any field or pasturel

No wonder the safe T'craft is called the

"Best Buy in the Sky" by men who've

found their place in the sky!

TAYLORCRAFT AVIATION * ALLIANCE, OHIO
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Aerial photography

NON offers attractive

W, business opportunities

to war veterans

with initiative.__
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POSTWAR INDUSTRIAL reconversion and the anticipated But up to 1940, aerial photography was definitely a
boom in civil aviation should offer splendid opportuni- paying proposition in this country, with nice money for

ties to those engaged in aerial photography. those sufficiently alert to its possibilities. Now that the
Veterans seeking to establish their own business might war is over, prospects for civilian aerial photography

well consider the money-making possibilities of taking should again perk up considerably. No important com-
photographs from the air. Aerial photography doesn't re- mercial work was done in the United States during the
quire much initial capital and if you know beforehand long war years. After such a lapse, it can be considered
the angles that can make or break you there is a reason- a virgin field. At least, it can start in fresh where things
ably good chance of building a profitable enterprise in left off.
this field. Right now three or four large aerial survey companies

Of course, as in every other type of business, you must are firmly entrenched in the field. These outfits do large,
have a certain amount of imagination and business complex mapping-surveying projects, usually for govern-
acumen. A sound working knowledge of your camera ment agencies and big business; they have little time or
equipment is also essential although this doesn't mean patience for the small, miscellaneous jobs that constitute
that you must be a crack professional photographer. Nor the inde e perator's business. Thereisnoneedto
is it imperative that you buy expensive equipment. Mili- fear that I boys, with money in the bank and ex-
tary cameras used by the army and navy during the war siquipment, will take away all the busi-
are being adapted for civilian use and probably will be ne come prospects for fixed-base operations are
reasonably priced as soon as volume production gets unr vari
way. Aerial photography came into its own as a vivid, accu-

In the war-waiting days of 1939-40, I starte ow rate reporter during the war. The public became ac-
aerial photography business and thoughI S d ose customed to judging the full scope of news events from
money when the war came on, Iain 0*6sound aerial photographs. Newspapers and periodicals are bound
experience that I still think a rapher can to make extensive postwar use of air photos-this time
make a sizable living in this fie showing Americans in action on home grounds.

Iprobably picked the worst ti in history to launch Besides, in the tremendous postwar reconversion and
a new enterprise. As war was approaching, people were building programs that will take place, there will be photo-
scared, and things everywhere were tightening up. But graphic jobs to do for business swinging back into peace-
I was a little cocky, even though I'm usually the cautious time channels: steamship companies, engineering and
type, because I had had over a decade's experience with real estate concerns, advertising agencies, factories and
aerial photographic companies, and had seen firsthand businesses of all kinds. Long before the war, groundwork
what makes them tick. I had worked in every phase of was laid in educating both business and government to
their operations: piloting-photography, mapping-mosaics, want and use aerial photographs. With military aerial
dark rooms, and the rest. I had a record of 2,000 photo- photography recognized as indispensable, peacetime de-
graphic hours, most of them at over 15,000 feet in the air. mands are certain to grow.
My aerial shots had been widely reprinted. All these It is obvious, though, that anyone going into this field
things were in my favor for prospering; the times were as an independent should ponder seriously several basic
out of joint, that's all. considerations for potential success.

This single pre-construction aerial photograph gave housing devel- While planning a vehicular express highway New York engineers
opera pictorial record of topography, transportation and site limits. +btined said s hht a builin a 4,er' contour.

5F

ts

1,4

52 AIR FORCE



First, the city in which Nou operate should have a K-17
population of 0,000 mo re, to provide large enough the original all-purpose aerial
business firms and newspapers to give you orders. A city camera used for vertical map-
like New York, where I did my work, has room for at ping, reconnaissance, intelli-

gence, bomb damage assess-
least six full-time operators, each with his own firm. Other ment, and oblique photography.
locations can be judged proportionately. It would be Interchangeable vacuum back
smart, for instance, to build up your business in a center roll-film magazine accommodates

up to 200 negatives, size
populous in itself, but with other good-sized cities or 9 x 9 inches. Available
towns near by. Offhand, I can think of Chicago, Detroit, with lenses of 6, 12,
Los Angeles, Houston, Kansas City, Milwaukee. or 24 inches.

There are plenty of light planes available at the various
local airports now in operation. Charter rentals basis are K-20
cheap enough, usually under $10 an hour, and will even a lightweight, com-
become cheaper as competition among operators increases pact, hand-held camera
at these fields. If you intend owning your own plane, designed especially for

rapid-action observa-
there are many ways to augment your income whenever tion spotting. Highly
your ship isn't being used for photo jobs. efficient, it obtains

Thanks to the war, thousands of fellows are accredited sequence photos in
rapid succession from

pilots; thousands more have learned a great deal about low altitudes. Roll-film
aerial photography. At least 50 per cent of them want to magazine for 4 x 5 negatives.
stay in the flying photographic field. A two-man team is 63/-inchfocallengthlens.
adequate in theoair and both men should also serve as
accounts salesmen. Pilots are notoriously good salesmen K-18
while professional photographers have always done their created especially for high-
own selling. altitude aerial photos,

Finally-but probably most important, camera equip- this camera is essential

ment, mainstay of the business, should be selected care- orl arge imagesizeare
fully. Professional results are obtainable only with demanded by a photo client.
cameras designed explicitly for aerial use. Fairchild is This camera may be.am 0used on low-altitude
probably the best-known name in this field. Negatives obliques with 24-inch
should be of 4" x 5" type to give sharp detail and clean lens and 9 x 18-
enlargements to salon exhibition size, 14" x 17". The inch negatives.

camera must be foolproof, so that a complete cycle of
winding and film movement is rapidly accomplished on K-22
each picture when the operating handle is twisted for- usedalmostexclu-
ward and backward. This is important in avoiding blank sively on intelligence
exposures, so expensive in aerial photography. and reconnaissance

photos in wartime,For small operations, the camera should preferably this camera has limit-
have roll film, giving at least fifty exposures per roll, to less peacetime uses be-
avoid loss of valuable time in changing film. It should cause of focal plane

shutter offering speeds
have a wide range of shutter speeds and a good lens of up to 1/8ooth of a
at least 6 to 7 inches focal length for photography from second with 200
altitudes of 250 to 1,500 feet. It should be easy to handle square roll-film negatives.

and rugged, so that slipstream exposure will not batter
it to pieces. A small aerial camera that most closely ap- K-198
proximates these desired essentials is the Fairchild K-20, aperfectedcamera
which did some pretty wonderful war photography for builtforaerial photog-
the Army and Navy. raphy at night, this

With these items settled and tucked away, you can type has limited
' sta d peacetime applications.

getstarted.Fromhereon,Ithinkmyownprewarbusi- Fitted with automatic
ness venture can serve as a fairly accurate criterion flash-bomb lighting unit,
of what every novice operator will be up against and 12-inch lens, magnetic

shutter, it uses 9 x 9-
what technique he must apply to be able to rake in inch roll-film or
profits. A good photographer, I had taken care of the 8x 10-inch cut-lm negatives.
essentials in starting my business. My partner, George
Kellogg, had a plane and a smooth sales technique. I had
sufficient capital to pay the first month's rent on a small F-56
downtown office, a good camera, and a supply of roll film created to meet special

and developing equipment. There was nothing very grand iavyr urements,this
about our outfit then or later-we stuck to a very modest unit for small and large
scale. Once installed in our office, we culled the classified scale mapping, rapid-speed
telephonedirectoryforprospects.Thesenamesincluded oblique spotting, and high al-

telehon diectoy fr pospets.Thee naes nclded titude intelligence photos.
newspapers, advertising agencies, construction and real Available with 51, 81,
estate companies which had projects under way (we 20, or 40-inch lenses to

cover wide range with
learned this by watching the newspapers), municipal de- either cut film or roll-film.
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partments, and steamship operators. There were others, Ideal photographic weather. If it hadn't been like this,
but these were sufficient for small beginnings. George, a it would have been better to wait, rather than risk getting
breezy talker who wears his hat on the back of his head, fuzzy, dark pictures.
took the newspaper offices to contact. More conservative, First we flew out over the suburbs, shooting the hous-
I contacted the staid business firms. ing project, weaving back and forth several times to take

Each of us carried a portfolio of local aerial views pictures from several angles and from varying altitudes.
showing ships entering the harbor, a housing develop- Since the advertising agency's client, the aviation firm,
ment, an oblique view of the skyline, a vertical shot of was near by, we were able to take pictures of that while
a big parade going up the avenue, and the like. You'll encircling the general territory of the housing project.
find aerial photographs can sell themselves, they're good. By this we learned our first important lesson in planning
We took a lot of trouble with our samples. We made our mileage in the air. Kill as many birds with that one
sure they were contrasting in subject matter; that they stone as possible. an your itinerary beforehand.
had sharp detail; and that, frankly, they'd knock the cus- We had good luck on that perfect day. We
tomers' eyes out. got wly built luxury liner coming into

My first call was at the de luxe office of a construc- New or. This wasn't accidental, though, be-
tion company, one of whose housing developments wa use went out of our way for it. We had read about
shown among my samples. I knew I wouldn't get far b ship's forthcoming arrival the previous day in the
seeing the firm's purchasing agent (this type ii ly apers.
thinks in terms of money only), but that I sho e When we got back and developed our pictures, we

president himself-if I could. I learned t e found a very good take. The next day, the construction

president's secretary, Miss Boy 0 rtionist, company came forth with a $75 check and a handshake
and was asked to go in to see her. of congratulations. The advertising agency said the pic-

She said her boss couldn't see a for days; then ture was exactly what they needed, and paid us $100.
showed me in when I flashed the picture of their hous- Advertising people pay well if you give them what they
ing project. want. One caution, here-never get in the $2-$3 class,

Her boss looked at the photograph which showed the always ask respectable prices. Three of the metropolitan
construction progress made up to the preceding month. papers paid us $10 for the speculative steamship picture;
It gave a new slant as to what remained to be done-and it appeared in afternoon editions with an Arnold and
we were commissioned to record progress every month. Kellogg credit line.
When the job was finally finished, they bought a salon That was our start, and a good one considering our in-
shot of the whole project for their office wall, and used experience. We then had tangible results to show other
our photos in advertisements and company publicity. This prospective customers. A Sunday or so afterwards, The
first job was a "flight contract" which paid us $75 for each New York Times used our housing development picture
successive series of pictures. (Continued on page 62)

My next call was on an advertising agency. These Tedious test and ground search have been replaced by aerial photos

people had to be handled a little differently. Instead of in locating of valuable sources. Mineral veins cause ridges shown.

the president, I asked to see various art directors. One
art director told me of a special project they were hand-

ling, for an aviation firm, one of their special accounts.
They needed an artistic shot of its new factory just com-
pleted, complete with air field and hangars. If we could
give them exactly the picture they wanted, and he listed
various esthetic considerations that had to be a part of it,
they would buy it from us.

This was a purely "speculative" job.
That was the extent of my luck the first day, although

I made other calls. As I look back on it, this was a good
beginning for an unknown partnership. George, my part-
ner, came back to the office a little deflated. The news-
papers had been interested all right, but they wouldn't
give us any orders beforehand. If we ever took any news
pictures we thought they could use, come in to see them.
All this showed our inexperience; newspapers can be sold
only on speculative shots.

When I could get a word in, I announced proudly the k
bona fide flight contract and the nibble from the adver-
tising people. George was pretty excited and talked about
taking our initial photo flight the next day. We decided we
would do it-if it was clear and bright enough-because
we didn't want to keep our first client waiting. As a mat-
ter of fact, we never kept any clients waiting during our
whole career if we could help it. It's bad business; keep
them well supplied.

The following day was nice. The air was crisp, with
good bright light, and with no haze or smoke apparent.
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The new Navion...
test-flown on Chevron Aviation Gasoline

To make sure of top power output during test- engines . .. the gasoline that's clean-burning ...

flights each new Navion, North American's new makes engines last longer when you're rolling up

personal plane, flies first on Chevron Aviation Gas- those cross-country miles.

oline. Engineered by years of research, the high anti-

knock qualities of Chevron Aviation Gasoline per-

mit fast acceleration for take-offs in limited space.

Famous AVIATION
Standard of GASOLIE

California products
No wonder the leading plane builders of the

West put Chevron Aviation Gasoline in the tanks

of their planes to power their first take-off. CHEVRON NATIONAL CREDIT CARDS are good at airports through-

out the United States and Canada. Ask your Standard Airport
Dealer in the West.. .or write to Standard of California, 225 Bush

wings with the gasoline that's made for aircraft St.,Room1618,SanFrancisco20,Calif.STANDARDOFCALIFORNIA
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STRICTLY

MORE NEW PLANES FOR PRIVATE PILOTS

SO MEDAY, somewhere, someone will produce an airplane seems desirable to present a brief roundup of seven planes
that sells for $2,000, cruises comfortably at 200 mph, which are representative of design trends apparent in sev-

and carries the average family across the continent on a eral dozen aircraft plants which are actually producing
tankful of super-fuel that weighs practically nothing. planes for today, not tomorrow.
Conceivably, this dream-plane will skip blithely from one Because plane production in the foreseeable future ap-
rooftop to another in good weather, then roll along the parently will be divided almost equally between new-
highway in the manner of a Buick when the skies foul up. comers to the personal plane field and old-timers whose
But one thing is certain. When this long-promised magic products have been synonymous with private flying for a
carpet comes along, the editors of Am Fonca will use an decade or more the six planes presented on succeedim
entire issue to describe its virtues. In the meantime, it pages are drawn equally from old and new companies.
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Snub-nosed Funk Bee, with 85 hp Continental, is newest Kansas
candidate for personal plane honor roll. Ship cruises at 100, lands
at 37 mph, is said to be spin-resistant. (Below) North American's
highly regarded NAvion seats four, tops 150 mph, sells for $6100.

Altogether, the Funk is a lot of airplane despite its mod-
est wing span of 35 feet and its 20-foot over-all length.
Priced in the $3,600 class, it ranges 350 miles on approxi-
mately 17 gallons of fuel, cruises at an honest 100 mph,
tops 112 mph, and lands at 37 mph. About 500 "Bees"
will be produced this year at Coffeyville, Kansas.

Globe Swift

Like the Funk, the Globe Swift was known to every-
one in aviation although flown by only a handful of pilots
before the war. Now it is giving hundreds of returned

The seventh plane described is a neutral product-a new .D

designfrom companywhichhadbarelygottenunder pilots the combat performance that high-wing designs

awhen the pressuresof war forced curtailment ofall have never been able to deliver. Built in two models-

sma plane research and manufacture. one with 85 hp and the other with 125 hp engine-the
Swift offers top speed of 150 mph in the new high-

Funk Bee powered version, cruises at 140 mph, lands easily at 48

ThatplaneistheFunkBee,thepostwardescendantof mph. Designed specifically for cross-country travel, the
tha planeiskth Funk Benhed ptary deceagof 125 hp Swift ranges 512 miles on 28 gallons of fuel,

the prewar Akron Funk.Launched nearlya decade ago climbs at 1,000 feet per minute, and boasts a service ceil-

conventionalineverythingbut performance. h igh-wing ing of 16,000 feet. Accommodating two people along with

monoplane withside-by-side seating fabric-covered steel 100 pounds of baggage, the Swift though fairly expensive

structure, and an 85-p Continent i ($4,395) adefinitestandoutinitsclass.
the light-plane pattern which has e rL Aeronc .ef
of C. G. Taylor. It does, however, boasta adzen re- e favorite as a trainer and general sport plane,
finements which may prove challenging to some of the eronca Chief emerges from the war as an ideal plane
larger light-plane producers. As comfortable as m st side- orpilotswhowantsomecross-countryfeaturesatamod-
by-side types, more comfortable than some, th erate price. Powered by a 65 hp Continental, the Chief
acabin baggage compartment which is access cruisescomfortably at 90 mph, has a range of 420 miles,
andholdsenoughbaggageforatwo-weeks cr ss untry. carries two people and a fair amount of baggage in a well-
Standard accessories include a starter and a enerator, appointed side-by-side cabin. More important, its $2,485
illuminated instrument panel, cabin heater, door locks, price includes most of the accessories which too often are
taxi and parking brakes, steerable tail-wheel, and built-in listed as "extras." These de luxe fittings include starter,
radiomastsandfinattachment.Thestandardmodel impulse magneto, brakes, parking brake, steerable tail-
mounts compass, altimeter, air-speed indicator, gas and wheel, spinner, provision for radio installation, dual fuel
oil gauges while the de luxe version is fitted with turn-
and-bank, rate-of-climb, sensitive altimeter, gyro compass,
and a Motorola Airboy receiver which can be removed
from the plane for outside use.

Structurally, the Funk interior has both good and bad
features. In the first instance, careful soundproofing has
produced one of the lowest noise and vibration levels in
the light-plane field. Similarly, the cabin heater, wool
upholstery, adjustable windows, and floor rugs challenge
the appointments of a fine automobile. In contrast, the
painted metal dashboard and exposed welding in the dual
control yoke ruin the whole effect of luxury. These dis-
turbing features can be eliminated with ease, but instal-
lation of an adjustable seat may require considerable re-
design of the cabin which is bisected by tubing directly
behind the seats. In common with all small aircraft, the
Funk could stand some re-engineering of the doors as
well. No moderately large man or modest woman could
enter the ship without criticizing the manufacturer. In the
air, however, one can only forgive the Funk all minor
faults. Rate-of-climb is excellent, and use of the NACA
4412 airfoil section permits rudderless turns and makes
stalling, with or without power, virtually impossible.

Piper Super-Cruiser (bottom) and Bartlett Blue Zephyr (top of fac-
ing page) are representative of two design trends in the personal
plane field. High-wing Piper cruises at 105 mph, is priced at
82905. Mid-wing Bartlett is fitted with a window in cabin floor.
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tanks, ash trays, wiring for navigation lights, adjustabk
seats, and one-piece full-view windshield. This latter fe
ture, combined with wide side windows, gives the Chiel -
several visibility features which few expensive cabin
planes can challenge.

Piper Super Cruiser

Where the Aeronca Chief is distinguished by visibility, Aeronca's side-by-side Chief cruises at 90 mph, plus Globe Swift
the best-known of all small planes, the Piper, is outstand- (below) tops 150 mph. Prices are $2485 and $4395 respectively.
ing because of the low noise level in the new Super
Cruiser. Externally, the Super Cruiser bears close kin- Mustang," the NAvion is the first real four-place land-
ship to the prewar model. But there the resemblance ends. plane for average-income families. Powered by the superb
With 100 hp in the streamlined nose, the new Super 185-hp Continental, cruising at 152 miles, the tri-cycle-
Cruiser cruises at better than 100 mph, has a range of 6 geared ship has a range of 580 miles. At $6,100, it is the
hours or 600 miles. In the standard model, Super Cruiser lowest-priced plane in the 2,500-pound class ever offered.
exteriors are finished in red-and-cream while interior walls
are in gray enamel to complement the blue upholstery of Coupe and Zephyr
seats and top. A three-place design, the Super Cruiser has Newest of the three-place types, the Dansaire Coupe
a 38-inch seat for two passengers behind the pilot's fully produced at Dansville, N. Y. accommodates all occu-
adjustable seat. The retail price is $2,905. pants on a single wide seat which is only 5 inches nar-
NAvion rower than a standard sofa. Specifications for the Dansaire

will be announced within the next few months; price will
Among the newcomers to personal flying, few designs be "around $4,000." Meanwhile, the 130-hp Bartlett Blue

seem to offer real challenge to North American's all-metal Zephyr in the same general price class will be making a
NAvion. Described by some who have flown it as a "Baby bid for military-pilot favor.
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0 Airborne communications require the utmost efficiency in compo-

nent parts in order to insure uninterrupted contact between the plane

and ground stations. Playing an important part in maintaining this

vital communication link are the inter-equipment cables, connectors

and plugs.

An especially valuable asset of Amphenol connectors is the posminv

contact, quick disconnect feature. This enables maintenance men to

substitute an operable communications or radar unit for a faulty one

in a matter of a very few minutes. Repairs in the equipment can then be

made on the ground while the plane continues on its scheduled flight.

Amphenol components are mechanically efficient and electrically

correct. Electronic engineers, and radio and radar operators alike

hbve, through long experience, come to place every confidence n

the dependability and superior qualities of electronic components

bearing the Amphenol name.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

In Canada
Amphenot Lim ited . Toronto

COAXIAL CABLES AND CONNECTORS * INDUSTRIAL CONNECTORS, FITTINGS

AND CONDUIT * ANTENNAS * RADIO COMPONENTS * PLASTICS FOR ELECTRONICS
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PRO Schoo
(Continued from page 37)

enlarge upon their own individual the war are used to demonstrate dra-
specialties. Most of the time they matic techniques. In a large class-
study newspaper writing, writing and room each student is assigned a type-
production of radio programs, and writer and it is from this desk and
photography. They prepare and de- typewriter that most of his work
liver public speeches, produce and originates. He is encouraged to use
record their own radio programs in the school recording equipment, to
the small yet complete radio studio. develop and print his own pictures.
Magazine articles are discussed thor- Future courses may be more specific
oughly and prepared for actual pub- or broader in concept. But one thing
lication. The latest aircraft and some is certain. The American public will
still on the drawing boards are de- be well informed of future Air Forces
scribed to the officers. Training and activities, thanks to a handful of
documentary films used throughout pioneer PRO trainees from Orlando.

Man-Made Meteors
(Continued from page 47)

guided missile countermeasures will terceptors. Rockets attracted by heat,
have to be taken too quickly to de- light, magnetism, or infrared radia-
pend upon human reactions. A clue tions might be used to intercept, at
to how this might be accomplished safe distances, any enemy missiles.
is contained in a recent Navy release Countermeasures such as these, to-
that stated, "Out of research and de- gether with the schemes for counter-
velopment programs will come air- ing the countermeasures, are what
borne radars which can initiate de- make guided missile warfare-or the
fense, and automatic circuitry which spectre of it-an "out of the world"
can release the airborne counter- affair.
missile." Our development is following three

Indispensable books This adds up to a radar-carrying courses: the creation and procure-

ByDAVIDC.COOKE missile like the SRB, only a surface- ment of the hottest missiles we can
to-air or air-to-air type. It would be conjure out of American imagination
launched from a defensive control and laboratories; defenses against con-

T he center or carriers at sea automatically ceivable enemy missiles and counter-
by a triggering circuit similar to that countermeasures to thwart enemy at-

A ircraft on IFF radar or racon beacons. Like tempts to thwart our missile activity.
anight fighter, its radar would guide We cannot-nor can any other nationIAthe countermissile so as to intercept -afford another Pearl Harbor withA nnual the enemy missile. Another wrinkle either today's weapons or those of to-

1 6946 P might involve a pilotless search plane morrow. In the words of General

equipped with radar that would auto- Spaatz, "It must be apparent to a po-
The standard source book for the air- matically launch an air-to-air missile tential aggressor that an attack on the

maded uninthe eandtes aro"e of RHB type that would follow the United States would be immediately
all picture of aviation today. "Cooke's radar beam that picked up the enemy followed by an immensely devastating
annual summary of developments in air-
craft has come to be regarded as author- missile. Defensive missiles guided by air-atomic attack on him."
itative."-Army and Navy Bulletin. 1 ,
ProfuselyIllastrated. $s.oo seeking" techniques may be even (This is the second of two

GUIDE TO more effective than radar-aimed in- articles by Mr. Peck.)
MODEL AIRCRAFT

Contains more detailed model plans than
any other book. "This book is one of the
most popular in the field."-N.Y. Times.
Illustrated. $3.00

At all booksellers, or use this form
- - - - ORDER NOW --- --

ROBERT M. McBRIDE & CO., PUBLISHERS
200 East 37th St., N.Y., 16
Enclosed is $--------- Please send me --
copies of the following books. (Check Books

THE AIRCRAFT ANNUAL .... $3.00
GUIDE TO MODEL AIRCRAFT.$3.00

NAME - - - - - - - - -

ADDRESS -----------------------

CITY-----------STATE -----------
AF-Aug. '46
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C-69
Nose Aerol

C-69
E. W. "POP" Cleveland Main Leg

The Landing Gear Man Aerol

1894-1946Pioneers for over Years
For half a century, The Cleveland Pneumatic Tool Company has de- *CLECOPneumaticToolsspeedproduc-
voted itself to serving many major industries.* Skilled technicians and tion in metal-working plants. AEROLS
experienced engineers within our organization have pioneered and per- (the shock absorbing landing gear used
fected many products for each of these fields. Thus initiative and resource- so universally on aircraft) insure safe,
fulness have enabled us to keep abreast of this country's remarkable smooth landings and take-offs. CLEVE-
industrial progress ... We are proud to have grown with our nation for LAND Rock Drills are widely used in
50 years, and look forward to serving in the great future that lies ahead. the mining and contracting fields.

THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio
DISTRIBUTORS IN PRINCIPAL CITIES AND Ef E

CLEVELAND ROCK DRILLS CLECO Ai TCC-

AEROL RETRACTABLE LANDING GEAR

A T
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Targets for Today
(Continued from page 54)

and the telephone rang several times on Monday with
inquiries as to our capacity and price for similar jobs.
One of our best customers, a towing company, came
through such an introduction. Credit lines bring business.
Always insist on them.

To outsiders, aerial photography may seem romantic.
But it also has headaches-meaning that plenty of re-
sourcefulness is required. For instance, Manhattan's Hotel
Commodore wanted a picture of its building with a back-
ground showing the World's Fair, several miles away
across the East River and out in Flushing. We tried to
fill the bill by getting Manhattan and Queens County all
in one picture, emphasizing both the Commodore and
Mr. Whalen's playground, but the detail in the resulting
picture was to small for proper effect. A composite seemed
to be the only solution. We therefore took a single pic-
ture of the Commodore, using the near-by Chrysler build-

ing to center the picture, and with the camera pointed

down, from an altitude of 1,000 feet. Then, for a second
The W ar's Greatest Official picture, we took another run over the same location, but

U.S. ARMY AIR FORCES Photos with the camera pointed farther up and beyond, taking
in the World's Fair, but this time from a much higher

Over 4,000,000 Already SodtoMembers altitude. We spliced both pictures together. The Com-
of the Armed Forces

These dramatic, action-packed photographs cover the high points of modoremanapprovedtheresultingpicture.
the entire war. Taken by official U. S. Army Air Forces Cameramen, Other customers were on the extremely fussy side, in-
they are arranged in sets covering a particular area or action, with sisting on minute details. A shipbuilder wanted a picture
concise captions giving unit, date, place and other descriptive ma- showin acertain acertainpier.The
terial. Each is a clear, actual photograph-NOT lithographed. Show shipcomininto
the folks at home where you and your buddies have been. Order wind would have to be just right that day, because he
now to avoid disappointment or delay due to shortage of photo- also insisted on having all the flags on the ship unfurled

graphicpaper. and twirling merrily in the breeze. With these specifica-
ONLY $1.20 Per Set of 20 tions in mind, we flew over and took our pictures, only

4" x 5" Glossy Photos to find, upon developing them, that somebody in the

Also U.S. ARMY-NAVY-MARINE CORPS and steamship company had forgotten the flags. Unfortunatel\
COASTGUARD setsavailable.Write forour FREE we had to take a loss on this because this meant taking a

descriptive folder TODAY. special air trip, but the next time we personally checked

Sets available at your post exchange, or mail $1.20 per set the flags and prayed to the weatherman for the right type

with marked coupon to- of breeze. But even though we'd take a loss on a customer

SP O (0 like that,weusually maderatprofit, about 200%to 300%
HOLLYWOOD__27,_CALIF____ on every job. Such profit rates are necessary in the East

El 225-Air Action Over France where there are only four goodphotographicflyingdaxs
O226-Air ActionOverGermany a month. In the West, you can count on 10 days a month.
C 012-Normandy4Support When things got settled, and our name became better
O228-Air StrikesAgainstJapan known, we found that we could expect consistent re-
O 229-Attacks on Japanese Shipping orders for prints covering previous jobs: newspapers,
E 230-Air Action Over Germany eriodicals, a family who had made the maiden voyage

0RDER O 232-Air Action Over Italy pii shyf

N0o wO234-Air Action OverNewGuIneaand on the luxury liner, people who like aerial shots for
New Georgia home decorating purposes, World Fair visitors stopping

O 235-Air Action Over Philippine Area at the Commodore, and many more. All this made a per-

O 240-Air Action Over China manent file necessary. Before we were through, we had

several four-drawer file cabinets filled with prints.
OfficialPhotosCompany otWe conducted our medium-sized business like any

1434 North Western Avenue, Dept. F Hollywood 27, California other business. We started a ledger, keeping permanent

Please send me, postpaid ( )sets of your Official War records of income from each single picture. We also main-

Photos as per marked list attached, for which I enclose tained accurate records of our flying time costs, as well

It is understood sets may be returned as costs of gas, oil, overhaul, office and hangar rent, even-
within 7 days if not satisfactory, thing. Naturally we kept close track of our joint salaries.

Each of us started out with a very minimum salary, just
NAME : enough for living expenses; the rest of the money we

ADDRESS put in our partnership's bank account. As our business

got better, we gave ourselves a raise, but we always made
SCITY-- STATE .sure we had a nice floating capital for the business.

PRINT PLAINLY All of this may sound so good that perhaps you're won-
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derinog hv wc had to go out of business after all. Yes,
we did make money-for a while. But we would have
lostitall if welhadn'twseen the handwriting on thewall.
WVhen luxury liners were reconverted into troop ships, ,uR 'IN G
we lost customers right there. When all new construc-
tion projectswere for the expansion of our country'sde-
fense, all shrouded in the utmost secrecy, we lost another
class of clients. When newspapers were restricted in using NOWYOUCANHAVE
pictures that might give the enemy juicy pointers as to
the nature of our country's defense preparations, as well YOUR SHOULDER PATCH IN COLORS
as our terrain and coast lines, another group was gone. We ON A RING IN
made a hasty, but regretful, exit.

But today there are great opportunities for enterprising . Sterling Silver ... $ 6.00*

individuals who combine the commercial values of avia- 10K Gold ...... $30.00*
tion and photography. There is a good indication that the (for long hard wear)

postwar reconstruction period in the United States will *Incl. all taxes and delivery. Delivery

be a healthy one. If free-lance aerial photography as a Guaranteed. Send ring size (or strip

business is well-planned and thought-out, it can be prof- of paper to show size). YOUR ROLL OF HONOR
itable. YU OLO OO

will tell for a lifetime your
service to the nation in

What's Ahead for the Helicopter? quiet dignity.
This walnut shield with

(Continued from page 27) AAF insignia etched in col-

the pages of automobile and standard aircraft manufac orson bronzeandtwolines
turers, the makers of helicopters will supply their craft 18kgoldletters
with comfortable seats, each, however, equipped witha ONLY $3.95
center-locking belt to protect pilot and passengers from extra lines 501 each

being thrown forward or upward in quick decelerations . . 10MURRAY STREET
or in bumpy air. The passenger compartment may or may .. a10sea58(te A(Ce NEWYORK7,NY.
not be fitted with dual controls-the stick, throttle, rudder Representatves Wanted

pedals, and pitch-changing lever. Helicopters will be road-
able in the sense that they can be shunted under their
own power from garage to street and to take-off plot.

Growing automobile ownership instigated the demand
for good roads. Growing ownership of flying machines
automatically will stir a demand for places to take off and
land. Aids to cross-country flying will multiply. Not even
the helicopter pilot will want to stop periodically and
check his course at a crossroads. That would kill time.
Aviation aids may take the form of a big radio-highway
system auxiliary to that used by air lines. The pilot would
have only to listen to the signals in radiophone receivers
or, better yet, watch a visual indicator on his instrument
panel, to keep on course. For the flier who likes to gawk
at the countryside, visual air highways, marked by signs
on the ground, will lead from one city to another. One
midwestern aircraft company proposes that a mammoth
grid identification system, easily torn down in the event
of war, be built to cover the entire country. Numbers,
readable from considerable heights, would be affixed at
the corners of each ten-mile-square area. A pilot lost in
space would need only to look at a number and a map to
determine his whereabouts. . . .

Igor Sikorsky, social scientist as well as aircraft engi-
neer, says of the helicopter:

"Conditions of living will develop parallel with the
availability of this new way of transportation. Just as
countless numbers of individuals and a vast amount of *
enterprises depend on the use of the automobile, so with
the helicopter new forms of residences and of business
structures, of recreation and of professional occupations / '
will become possible when this new vehicle is given in
volume to the public. This may take a decade after the 4 I A A
war's end, but undoubtedly it is coming."
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(Continued from page 35)

.A their own planes, or purchased them future, old-timers in the business
with hard-earned money. This pro- want to see it go on. Despite the haz-
moted a greater respect for their ards, the races added luster to some
planes than would be sponsored by of the greatest names in the profes-
surplus planes bought for a few cents sion. They pass it into the hands of

The first complete story of on the dollar. these G-suited seekers for gold and

aviation's ugly duckling Because the races are a link be- glory, hoping that they will treat
tween aviation's past, present, and their heritage cautiously and well.

The Story What Price Air Powe
OFTHE (Continued from page 44)

to be shielded from outside inter- runways, launching sites for missiles,H e licopter ference. Aside from the natural de- firing ranges.
mand on electric current in sufficient Providing these special facilities

By DEVON FRANCIS quantity, the myriad of specialized is no easy matter. It has to be close
A fascinating account of the evolution devices such as strain gauges, elec- enough to personnel centers so that

te elicopterse fda renaissa e tricalposition transmitters,therunof the workers will not have to waste
Francis, a pilot and former aviationeprmna n nxesvaonotm
editorof he Associated Press,describes radar experimental equipment, and an excessive amount of time getting
the tragic failures and exciting suc- such provisions lead- to and from operational sites. How-cesses of the men whose imagination suhspecialized asavioperationalea
and genius developed rotary flying- outlined chamber to house instru- ever, setups like rocket, ram jet, and
Sikorsky, Berliner, D'Ascanio Clerve,
Edison and dozens of others. In simple. ments using X, gamma, and higher the like must be far enough from

lcdterms,h eexplains the flying Prin- gama hihreog
ciples ofhell ters, the "hugs" yetto energy radiations. buildings and residences for safety.
be eliminated, the part helicopters will
play in our lives, and what they will The Computation area would con- At least one stretch of ocean beach
costto buy and operate. Illustrated with tain proper calculating and com- must be available for safe launching

Atoalbookstores$300 puting equipment. Some of the elec- of long-range test missiles.
At atronic machines would have to be About 5,000 people, mostly civil-

__COWARD McCANN totally shielded from radio interfer- ians and partly unskilled, are needed

ence, while electrolite tanks and to man the proposed Center. Their
roomswould have to bebuilt to offset training will consume a considerable
themearth's magnetic field for prob- portion of the public's money. The

NAVY SURPLUS New Byrd Cloth lems where the solution is arrived at bill to the American people for theflying sut. Zipper front 8 pocketsbew nadmitacofh
36-40 7.50 by analogous computations between building and maintenance of the pro-
SHIRTS 100% VIRGIN WOOL
Army Tropical worsted Brown 14-17 4.50 aerodynamics and electricity. posed Air Engineering Development
3atisfaction guaranteed. Write for full list. facility i Secial Centerforthree issubstantial.
CONSUMERS CLOTHING CO., INC. Thelast isthe Test years

2066 First Avenue. New York 29, N. Y. section, a sort of scientific handy man The need for such a center, in a
charged with the jobs not covered by world where only preparedness seems
other units. They make preliminary to guarantee peace, is obvious.
surveys to determine the feasibility There is no doubt that our future
of pursuing development projects; safety depends to a large degree onW A N TEthey provide equipment and person- the maintenance of technical su-

nel for flight testing, and test items premacy. This comes expensive -
not adaptable to trial by other labora- about six hundred million dollars'
tories. The equipment under Spe- worth, but security is anexpensive

5tl AF Veterans cial Test includes shops, hangars, commodity.

Asia Airways is looking for former
ATC or troop carrier personnel, par- PictureCredits
ticularly those who are familiar with Cover-USAAF Kodachrome; Page Pages 39-42-AAF, Air Matiriel
the Japan-Korea area. There are open- AmA
ings for 10 pilots at $600 per month; 10-AAF; Page 14-Douglas; Pages Command; Page 43-Am TECH; Page
10 co-pilots starting at $350 with op- 19-22-Headquarters, AAF; Pages 24- 44-AAF; Page 45-California Insti-

portunity for advancement; 35 me- 25-AI TECH; Page 26-AIR TECH, tute of Technology, R. Isear, AIR

chanics; 1 radio engineer; 4 naviga- P. V. Engineering; Page 28-Edo Air- NEWS; Page 46-Cal. Inst. of Tech-

tors; 4 meteorologists. If interested craft Corp.; Page 29-Lange Aviation nology; Page 47-International, US
communicate with Miss Holland, Corp.; Paxson Advertising, Republic Army; Pages 48-49-Bristol; Page 51-
Headquarters, Air Force Association, Aviation Corp.; Page 30-Paxson Ad- F. S. Lincoln; Pages 52-54-Fairchild
1603 K St., NW, Washington, D. C. vertising; Page 31-William Larkins, Aerial Surveys, Inc.; Page 56-Martin

AIR NEws; Pages 32-33-Wide World; & Kilman, Piper by Hans Groenhoff;
Page 34-Acme, Wide World; Page Page 57-Rudy Arnold, Press Asso-
35-Wide World; Pages 36-37-AAF; ciation; Page 58-Aeronca, Globe.
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America's Number 1 Aviation Annual

&QN &mo A A 60.

At a Special Rate to
Frankly, we're clearing the decks for a new annual.

In the meantime, here is an opportunity for AFA
members to purchase the current edition at a remark- i
able saving. More than 25,000 copies have been NOW
sold during the past year at $4.75. And you will
understand why when you glance through its 300
pages of luxurious gravure printed on fine antique AF2

paper-pages that open to a full two feet wide- P hileuNewsompny

pages filled with more than 400 fine photographs, Gentemen eNe copiesofAIR
full chapters on all the belligerent air forces, com- neS Yea O en editio e enclos
plete data on every plane pictured. This same book ________- coverto.pa ckign

-_ plus 25<0 to cover cost of packmng and
is yours now for just $1.00 plus a small charge for postage.
postage and packing. For a complete, authoritative Name_
record of all the aircraft participating in World War Address
11 at the special AFA bargain price of $1.00, don't City Zone_ State
delay, clip the coupon and mail it today. ---
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Aircraft Drafting How to Fly Private Pilots Handbook Rockets

by H. Katz by the editors of Air News by A. G. Norwood byDr.RobertGoddard
The standard Pattern for train- txbooreae An unusual book on the method

Detailed graphic descriptions, iThe students textbook to prepare e i-Dealdrpidsrpin~1 ing developed and used by the o ecigaletee1li
lustrations and lofting technique. AAF. for the certificate exams private. tudes.

392 pp. $4.75 64 pp. $ .5 258 pp. $2.75 111pp. $3.50

Aviation Radio The Aircraft Apprentice Your Personal Plane Tanksand
Armored Vehicles

by Henry Roberts by Leslie MacGregor by John Paul Andrews byCol.RobertJ.Icks

A book that covers the whole For men in training for various Future private plane owners-
field of radio and advanced facil- positions in the aircraft indus- all the facts and figures buyers

ities. try. need, tory of the tank and armored
vehicles.

652 pp. $5.00 134 pp. $1.50 230 pp. $2.50 264pp. $1.00

Cargo Aircraft-Design Aircraft Mathematics AircraftEngineVisibility Unlimited and Operation by i mmJrc
by Lt. E. Vetter byA aisby Walling and Hill b .Bim r*by~t..VetbyflbyA. avies
Meteorology and navigation as The basic mathematics required
taught in the US Army and A detailed study of the design, in flight training and mainte- Outline of every job mechanics

Navy.must perform on aircraft en-
Navy, cost and operation of cargo nance.

455 pp. $4.00 transports. 186 pp. $1.75 470p.

240 pp. $6.00

The Story Standard Guide Aircraft Navigation AircraftMechanics
of the Helicopter to Private Planes PocketManual

by Devon Francis by Lester Ott byWallingandHill byJ.Ashkonte
hehAguidepost to personal flying The elementary problems of nav- A handbook on layout methods,

The history of the helicopter- A guidepost to personal flyin igation of value to the beginner.
design and construction. including how to buy a small 146 pp. $2.00 185pp.

plane. 15p.$1.75
230 pp. $3.00 128 pp. $2.00

Your Future In Aviation Radar Gliding and Soaring Vi

by J. Fred Henry by Orrin E. Dunlap, Jr. by John Paul Andrews byPhillipAndrews

For your job in aviation-how The early experiments of Mar- A practical manual of silent

and where to find it. coni-radio echo-push button flight with all phases of glider The complete pictorial and edi-
warfare.torial story of the world's air-

190 pp. $3.00 208 pp. $2.50 190 pp. $2.75
200p.$250296 pp. $1.00

ABC of Aviation Fighters Up

by Lt. Col. V. Page y ESin le a ylo
Exlnto faltpso i- and Samuel W. Taylor NS UL 1S 1, 4.C0(. et .9011%2 books

a-thion osfa tuip nond ai- The official story of the Eig th "IA"DNS, tesqork t llowin . S.
craf-hintution adP and Ninth Air Forces Fighte ~v Avenue,~ ~ elld~ fet 9 0 06 i U

598 pp. $2.50 274pp. $2.50 s eP

and byehilplearew

Basic Aircraft Navy Yearbook
Construction

by R.Peterson and andLeonardEngelErickson
An easy-to-use manual for devel- 425 dramatic photographs of the
oping greater skill in aircraft world's navies-data on all craft.
jobs. 384 pp. $1.00
190 pp. $2.50
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On Land Or ea OrAr
Commonwealth Amphibians Go Everywhere

CHOOSE your spot and fly there quickly and
safely in aCommonwealth Trimmer Am-

phibian. You can set it down on land or water
SiP&P with equal ease.

You get the utmost in utility and safety with
this twin-engineersonaeplane.Itsmd 

ed

with the construction of the famous PT boats
which stood up under every test of wind and
water. And, being non-metal, there's no cor-
rosion problem.

For complete details and specifications, write
for our free, attractive
folder. No obligation, of
course.

COMMONWEALTHICARTATINCORPORATED / /
GENERAL SALES OFFICE-521 FIWTH AVE. NEW YORK 17, N.Y.
FACTORIES AT VALLEY STREAN, L. I. & PORT WASHINGTON. L. I.
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* 9 SALT CRONOAft

FOR CROSS COUNTRY

The Navion is no local hopper ... Built to fly details of the Navion's rugged all-metal construc-

practical distances at speed that makes owning tion, variable-pitch propeller, power-retractable

a personal plane worth while, the Navion is win- and steerable tricycle landing gear ... auto-like

ning the acclaim of those who want more than a luxurious interior and many other standard

trainer. The 4-place Navion is a roomy family features. Address: Dept. N-4 North American

* airplane with lightplane handling qualities and Aviation, Inc., Los Angeles 45, Calif. Deliveries

. economy. Write today for the booklet that gives now being made. Standard model, $6,100 f.a.f.*

*Plus Calif. Sales Tax

NATURAL COLOR PHOTOGRAPH BY PAUL HESS

NORTH AM FRICAN AVIATION INC.

CREATORS OF THE FAMOUS P-51 MUSTANG

e


