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Skycrane lifts

The new S-64 Sikorsky Skycrane, now in test, is a
heavy-duty helicopter capable of lifting an astonish-
ing variety of 9-ton loads of almost any shape.
Powered by two 4,050 hp Pratt & Whitney Aircraft
JFTD-12 turbine engines, the Skycrane can hurry
men and materials over marsh and mountain at 145
knots, or hover overhead to load ships and erect
steel. It ean string wire, lay pipe, tow boats, track
submarines, position missiles, and lift everything
from letters to logs. Fitted with interchangeable

pods, the 5-64 is a 60-man troop transport, vehicle
carrier, supply ship for limited warfare, or mobile
you-name-it. In faet, the Skycrane iz so versatile its
uses are limited chiefly by man's imagination.

Through this versatility, Sikorsky’s 5-64 will
reduce the time, trouble, and expense of moving
things anvwhere in the world. To find out how this
busy bird can give your project a 9-ton lift, write
today on your letterhead to Sikorsky Aircraft,
Stratford, Connecticut.

Sikorsky Aircraft ..o Hm

STRATFORD. COMNMNECTICUT
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and the one that’s got 'em buying...

Sales Figures for

Mooney, with highest performance at lowest cost,

All Maodels

Single Engine "Retractables”

FIFER
(2 Models}

BEECH
(2 Models)

MOOMEY
(1 Madel)

CESSHA
(1 Madel)

%% of Sales —
Jan. through Dec, 1941

I9.39%

29.83%

19245

11.52%

% of Sales —
Mar. ‘81 through Feb, '62

37.01%

29.10%

21.48%

12.41%

FLYING=Mey 194T

MOOMEY AIRCRAFT, IMC.

15 the one that's moving up. Fly it and see

MOONEY

KERRYILLE;



vaillence aircraft with side-losking
radar under the fuselage, and the
Hiller H-230 Raven and the Baell
HU-1 lroquois utility-recon robererafi.

e COYER: Represantative of the wide
range of missions assigned fo the
’ growing Army oir fleet ore the
. Grummon Mohowk AD-18BF sur-
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TRAVEL BY AIR is nothing new for FLYING
readers—nor for its editors/writers. It's the
only way to "“get things dane’ when time
ond distance are involved. A good exampla?
Use of owr own aircraft to reach key boses
for this month's special report on Army
Aviatian, From time to time there'll be more
such raports ond, as o result, more FLYING,
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WINGS ancd THINGS

CESSNA SKYMASTER, soon to be certificated, will have a gross
weight approximating 4,000 pounds; useful load about 1,500 pounds.
Four-place light-light twin will be powered by two six-cylinder Con-
tinental 10-360s, fuel-injected, of 210 hp each. Single-engine ceiling
would be about 10,000 feet. With engines in push-pull arrangement
{ eliminating torque ), mounted on each end of fuselage, objective is
twin-engine performance with single-engine simplicity,

MEW CESSNA, reporiedly in the works at the company’s Wichita,
Kansas, facilities, is a low-cost, four-place utility airplane to be of-
fered in 1963. Powerplant may be 125-140-hp category; under con-

sideration is Franklin engine, now in test stage, which produces 125
hp at 2,800 rpm,

HEAVY PIPER TWIN said to be in construction stage at Lock Haven,
Pa. Powerplants would be in 350-hp range. Six-place twin embraces
rounded fuselage ( pressurization availability ) and laminar-flow wing.
Piper also has queried its dealers on the possibility of helicopter
manutacture, pointing up rotary-wing requirements,

BOLKOW 207, four-place, low-wing aircraft designed in Germany
and powered by 180-hp Lycoming, may be marketed here by Pioneer
Air Services, Burbank, Calif. Airplane embraces widespread use of
fibreglas and plastics. Top speed is 158 mph; cruise speed, 145 mph;
service ceiling 13,500 feet; range (55% power), 775 miles. The 207
sells for 813,700 in Europe.

HIGH-SPEED ROTOR, aimed at increasing forward speed of helicop-
ters, under development at Bolkow’s Ottobrunn {suburb of Munich ),
Germany, plant. Rotor system consists of four-blade, plastic rotor,
on which each blade is gear-hinged. During each rotation the blades
perform a “leading and lagging” movement, which counterbalances
non-uniform flow of air against the blades during forward Hight.
Result: increased speed plus reduction of power normally required.
Rotor, in wind tunnel tests, achieved forward speeds in excess of
300 mph. Test-Hight vehicle is now being built,

TURBOSUPERCHARGER, using same basic components as in Cessna
Skyknight, has been installed in Beech Model 35C Bonanza by AiRe-
search Aviation Service Co. (Los Angeles, Calif.). Continental 0-470
engine of 225 hp is installed in place of the original 205-hp power-
plant. System includes AirResearch Industrial Producis turbosuper-
charger and automatic altitude controller developed by AiResearch
Manufacturing Co. Both are used in Skyknight, though system differs
in that it is not automatically an “always-operating” type; rather can
be turned on-off at pilot's discretion,

AIR FORCE will train only 1,200 pilots and 1,000 new navigators
during year beginning July 1. By contrast, nearly 8,000 pilots/navi-
gators were trained in 1957, Flying-hour restrictions for all of USAF
call for cut of 466,000 hours less than current vearly totals. Therell
be 1,000 less awrcraft than two years ago.
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WHICH EHEIH EERING CAREER

M= AERONAUTICAL |
ASTRONAUTICAL — —

ELECTRONIC 4

MECHANICAL :;:]

Regardless of which of these engineer-
ing fields appeals most to you, you can be
certain that your future opportunities are
virtually unlimited in any one of them.

Consider the thrilling challenge of the
Space Age and the amazing revolution tak-
ing place in Aeronautical and Astronautical
Engineering. Space ships and supersonic
airliners now on the drawing boards or in
experimental production will be airborne
in the next few years.

Electronic and Mechanical Engineering
are both integral and necessary in the
planning and production of today's air-
craft and missiles, as well as in literally all
phases of American Industry! Wherever we
turn in industry today, we see projects that
are challenging the young man of vision,
imagination and specialized education.

Morthrop Institute of Technology offers
education that spells "success,” as the
thousands of Northrop graduates now
holding responsible positions with the
nation's leading companies can testify.
Morthrop Institute's engineering curricula
lead to the Bachelor of Science Degree.
Two vear Technical Institute programs are
also available in the same engineering

fields.
Northrop

Institufle
of Fechrnology

A privately-endowed, nan-prafif
College of Engineering

1119'W Arbar Vitae Street, Inglewsod 1, California

ﬁm mmm

| HORTHROP INSTITUTE OF TECHHNOLOGY
1119 W, Arbor Yitae Street, Inglewood 1, Calif,

Pleaze send me immediately the Narthrop Catalag.
| am interested in @ career in the fleld of:

|
I
| I
| Beronautical & Astronautical Engineering I
I I
Electronic Enginesring
| [ Mechanical Engineerin |
I Aircraft Maintenance h.E'II'I‘EHiI'IE' I
| |
| |
I I
I I
e |
|

Alrframe & Powerplant Maintenance
Jet Engine Maintenance

Ham

PRI T
CHY . . .ociiieiinaan Zone | . . State
L'l'e‘t-!r.lm:- Check here [ for spel:lal information,
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TO BE A PILOT

The following letter was written hy a
Fifth Grader at San Mateo {Calif.) Park
Grammar School and appeared in the Feb-
ruary 1962 issue of “The Last Word"” our
monthly safety publication at Andrews
AFB, Md. I thought you might like to use
it in & future issue of FLymxe.

Lr. Cor. C. ¥V, GrLixes, USAF
MeLean, Va.

“l want to be a pilot when T grow up

. becanse it's a fun job and easy to do.
That's why there are so many pilots flving
today. Pilots don't need much school, they
just have to learn numbers so they can
regd instruments, I guess they should be
able to read road maps so they won't be
lost, Pilots should be brave so they won't
be scared if it's foggy and they cant see,
or if a wing or motor falls off they should
stay calm so they'll know what to do,
Pilots have to have good eyves to see
through clouds and they can’t be afraid of
lightning or thunder becanse thev're closer
to them than we are. The salary pilots
make is another thing [ like, They make
more money than they can spend. This is
becanse most people think plane flving
is dangerous except pilots don't because
thev know how easv it is. There isnt much
I don't like except girls like pilots and all
the stewardesses want to marry pilots so
they always have to chase them away so
they don't bother them. I hope I don't met
air sick because I get car sick and if 1 get
air sick 1 couldnt be a pilot and then I'd
have to go to work.”

STANDARDIZED LIGHTPLAME PAMEL

. a million times Bravol—for the di-
rection of movement set forth on page 40
{ete.) of the Jaouwary 1962 issue in the

J. 5. Butz Jr. article on “Project Little
Cuy,” FAA's  standardized  lightplane
panell

Is there anything we, the litHe puys,
can do to further or speed the progress in
this direction? It is long overdue,

And may T add a hearty Amen to Robert
I. Brush's commendation of Gill Robb Wil-
son in U MailboxT—of the saime fssue,

Thanks . . . for yvour wonderful publica-
tion that does so much in the best interests
of our fving Fraternity,

. Chwwexn Warken
Memphis, Tenn.

ITALIAMN JET TRAIMER

» During my recent trip to Ewrope, I
had the opportunity of visiting Aeronau-
tica Maccehi located in Varese, Italy, where
they are in production on the Jet trainer
MB 328. 1 had the pleasure of meeting the
chief test pilot, Guido Carestiato, in Sep-
tember as they were celebrating confir-
mation of the new world altitude record.

I am enclosing a photograph of the test
pilot in front of the plane in which he
broke the record . . . I am sure Frymo's
readers will appreciate secing what type of

equipment the Italians are building at this
time and especially since they exceeded the
altitude mark held by the Russian pilot |

I have been interested in aviation and
Aving since 1938 and this vear am presi-
dent of the Condor Aero Club located at

Tasa Airfield, Zelienople, Pa., where we
have 133 members Hying Cessna 1725 and
150%. I might add 1 have alwavs enjoved
reading FLymve and during my many vears
of flying have picked up many Hying tips
from vour many interesting articles,
Geonce O, STamEers, President
Merit Machinery, Inc.,
Fittsburgh, Pa.

® The AerMacchi MB-326 attained 49,977
feet in a Class C-ld category (wircraft
weight approximately 6,000 pounds), fop-
ping the 46,852 foot existing record held
by a USSR YAK-32 plane—Enp

ENMCORE, DUANE COLE

Duane Cole's “Bring Back the Kid” and
Harold Stevenson's  illustration  { March
issue) are a masterpiece in  nostalgia.
Probably it’s these memories that make me
take every kid that hangs around the hang-
ar “up for a spin.” Very few mechanics
around an airport show more respect for
the fabric than does the 14 year old kid. . .

R. P. Froescure, M.D.
Member Flying Physicians Assn,
Hagen, MN.ID.

Duane Caole wants to turn aviation back
twenty-five years. | am for it. We should
back up—at least in our thinking, and cor-
rect the mistakes so graphically put by
World Champion Aerobatic Pilot Duane
Cole, ., .

Carp  WESTERFIELD
Whittier, Calif.

. « I think flying is something every-
body should experience and 1 hope some-
day everybody will, . . 1 am that kid that
the article talks about, but I don't guite
have to worry about that. Where 1 live
our airport | Wadsworth  Municipal ) is

(Continued on page 6)

FLYING—Maoy 1043



Here'’s How the Cherokee Gives You Best Comfort and
j}russ-Cuuntry Convenience of any Plane in its Class

BIG ROOMY CABIN

Wider, more comfortable than anything
ever before offered in the thrifty 4-place
class. Really comfortable seats, each indi-
vidually adjustable. Soundproofed for rest-
ful travel, Big windows, unobstructed view,

f e = & .;'::'}:' } S
JUMBO BAGGAGE SPACE. 17.7 cubic feet, big- CHECK THE CHEROKEE'S DIMENSIONS. Where
gest in its class, provides amazing amount of roominess counts, vou've got it in the Cherokee.
baggage room, all easily loaded through large Four people can travel far and wide in uncrowded comfort.

outside door. Cherokee also gives vou biggest useful load—over 1000 pounds.

Al this Coufoits Pl

LOW-WING DESIGN SUPERIORITY

Best eabin and cross-=country comfort features, All-metal and fibergloss construction throughout,
best flight features, too. Woenderful flight-ease stability, Choice of Lycoming 150 or 180 hp engine.
amazing “air cushioned” landings, superior ground stability See your Piper dealer for o Cherokee demonstration
thanks te low CG and wide-tread tricycle lending geor. or write for Cherokee brochure, Dept. 5-5.

MORE PEOPLE HAVE BOUGHT PIPERS PIPER
THAN ANY OTHER PLANE IN THE WORLD AIRCRAFT CORPORATION
Lock Haven, Pa. (Moin Offices) — Yero Beach, Fla.

FLYING—May 1947



PR e AT
& solid edecation is your oaly
key to success in the world of
aviation, The educational oppor-
tunities offered at Embry-Riddie
are described in this Bulletin.

'I'nung Man o Is tlus i‘ﬁr'i'l.'lll"r
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'AERONAUTICAL
ENGINEERING
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You earn your Bachelor of Science Degree in
Aeronautical Engineering in only 2 years and
8 months at Embry-Riddle. Three semesiers
per calendar year, accelerated study, and con-
centration on engineering subjects propel you
rapidly toward your degree. The curriculum
followed at Embry-Riddle gives you an engi-
neering education equivalent to any four-year
academic program, yet st Embry-Riddle you
will graduate 16 months earlier. After gradua-
tion, you'll join the nation's other well-paid
Aeronzutical Engineers in planning tomorrow's
better world of aviation.

E
..

e i
STUDY IN AIR-MINDED
MIAMI!...ACT NOW!
Send for your free copy of the
B0-page hooklet, “Your Bright
Future in Aviation,” writlen
especially for young men who
are going places.

#-n:-.,

Embry

A E D MNAUTIT &L

An Aceradded
Technized Inptduie

‘Riddle

Fo® T T LT OE

e . e S T — o —

{ Director of Admissions

| Embiy-Riddle Aeronautical Institute

Aviation Building, Miomi 52, Flarida

Withaut skligarien, plesis tend me your Fres B0:poge
| Eook and full porticulars about the cowreels) checked.

Print Momm®. .- 066088480

Kldrest. o o v vansa s i e raran rnrd OB s s s

Eul:- 11 L

E:El:ulwu Pilot— Em:hel-u; l:nf SEIBrH:-E Degree
("] Business Pilot—E.B.A, Degree

'_! All Other Flight Courses

] Aeronautical Engineering—B. 5. Degree
[} Mircraft Maint. Engr.— B.5. Degree

{1 Airframe and Powsrplant Techrology
v ] Aeronautical Engineering Technology
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MAIL THIS COUPON TODAY [§
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{Continued from page 4)

made up of a bunch of real nice men that
want to give that kid a break.

But 1 hope that some day that “Keep
Out”™ sign will be removed and another
sigm will replace it saving “Welcome Bows,”
and there will be airports like Wadsworth
Municipal all over the country.

Danvrn Hiccixs
Wadswaorth,

COLUISION PREVENTION

The statement was made,
Prevention Through Color Patterns™ (hy
J. S. Butz Jr., Febmary issue) that: “No
device was considered snitable if it added
preatly to weight, complexity or cost of
light aircraft.,” However the article keeps
mentioning fAuorescent paint, which they
(FAA researchers) themselves admit s
costly, fades quickly, and does not show
np any better than enamel,

They go on to talk about collisions and
near misses: and conditions under which
they took place, However, T don't see any
mention of the color, or colors of the air-
craft involved. Did they overlook this
Factor?

Most of the testing seems to have been
done in a laboratory. It seems to me that
they eould accomplish a lot more by sim-
ply flving around an airport and ohserving
the various color combinations on aircraft
being flown. As a pilot who flies out of a
small field I know that on an overcast day,
with three or four miles’ visibility, an all
aluminum or gray aireraft cannot be seen
much farther than a mile. However, a red
and white aircraft can be seen without dif-
ficulty. (The Cessna 210 on vour Febru-
ary cover stands out very well against the
eronnd, but 1 would hate to have to find
him in a blue sky. )

In my opinion, the best coloring would
bhe a dark bottom, light top, and a com-
bination of both on the sides,

Bos Kiiwen

Ohiin

in “Collision

Oaklawn, 1.

® Your statement that most of the testing
seems to have been done in a laboratory is
not quite accurate; the article definitely
states " Dozens of paind schemes were rated
by pilots in the laboratory and in the field.
hoth in the air and on the ground.”—Ep

STOL EMGIMEERING

Victory at last! Having battled the msh
to the newsstand on campus for so many
maonths, victory was mine today when my
first subscription copy of FLyvine arrived.

I would like to point out that in the
March '82 issue, “Exccutive STOL" hy
Robert 8. Tripp { Page 87 ), reference was
made to the University of Mississippi Acro-
physics Department . . . under the direc-
tion of the late Dr. Raspet and presently
under Dr. Joseph Comish 1II. These ac-
complishments and admired professors are
an integral parl of our institution at Missis-
sippi State University, not the University
of Mississippi. . .

Bowwpy W,
State College, Miss,

O TTLOW

AIRPORT PROBLEM

Recently there has been a resurgence of
effort of a group here which iz interested
in moving the airport { Whitney Memorial )
at St. Cloud, Minn, from its present lo-
cation.

Briefly, the sitvation is that our airport
is within the city limits and within one
mile of the center of town, We who are in-
terested in lying are most appreciative of
the convenience of its location . . . The
proponents of moving the airport are un-
impressed by our claims that the location
itself is a tremendons asset,

Those who have flown in this area prob-
ably have used our State-owned TVOR
(1118 me S5TC), The voice for this fa-
cility is handled without clarge by the
.5, Weather Burcau staff. There is a
restaurant on the ficld.

The thought that prompted this letter
was that we would like to request any
pilot who has been here and who has ap-
preciated the convenience of the airport’s
location write a short letter to Don Krause,
chairman of the Airport Committee, 1317
8th Ave, N., St Cloud, AMinn.

A. K. Uccex

st Cloud, Minm,

AlR RACE ELIGIBILITY

Your magazine has alwavs supported
women pilots and published many inter-
esting  stories about the “Powder Puff”
Derby, How about this new mling that
only commercial pilots are elizible for this
air race? . . .

I have a commercial license and per-
sonally have not had the desire nor the
time to compete in the Powder Pufl but |
know many fine women who have and
think it has been a preat thing for stimu-
lating interest in aviation among women
and men. As far as capabilities are con-
cerned [ think that many . . . private pilots
can fly in this race as safely as many of
the Commercial pilots who, like myself,
are rather innctive. The whole thing looks
like the Nincty-Nines are afraid of a little
unprofessional competition, and 1 thought
that women pilots were above this typical
feminine trait of jealousy.

Geoncia M, Fike
Lander, Wy,
TRUE AIRSPEED
I just fnizhed reading the article “SAM

for the VIP" (by Philip Warren Jr.) in
the February issue of Fuyine and certainly
enjoyed it. However, 1 believe there is a
slight discrepancy in the true airspeed of
Air Force One, The article guotes the in-
dicated airspeed as 280-280) knots and a
mach of B5 giving a true airspeed of 450-
300 mph, Considering  the  30,000-foot
level the TAS would be about 500 knots
or 573 mph,
Frove L. Evawns Jn,
Pilot, Trans World Airlines
Faramus, M.J.
QUICK TIP
This is just a tip on keeping track of
those Control Zones on sectional charts,
Just take an ordinary lead pencil and
shade in those key-hole control zones. This
makes a light prev background and the
zomes can be easily identified, It works for
me,
Chier BaLw
Clinton, Ind.
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Slep ll[) tO COHII]S and get unequaled precision and rqz‘é‘[ab[[it}‘ in any navigational siruation.

The 51X-3 VHF Receiver covers 190 crystal-controlled channels from 108.0 1o 120.9 mc. It operates on either 12 or 24
volts and may be used as a standby communication receiver, (1 The 344D-2 transistorized instrumentation unit provides com-
plete VOR/LOC navigational information. In addition, the 344D-2 incorporates a built-in glideslope needle and warning flag
50 that full ILS instrumentation may be obrained by adding a glidescope receiver ar the time of the installation, or at any
later date, 1 Both units fic standard 3" cutours, For more information, contact your authorized Collins distriburor, o

write Collins Radio Company * Cedar Rapids ® Dallas * Los Angeles * New York
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U. 5. Army Aviation School at Ft. Rucker,
Ala., recently welcomed a recruit in its
Aircraft Maintenance Course who was
already a student pilot. He was Private
Donald B. DeWitt, 19-year-old son of Mr.
and Mrs. Bernard G. DeWitt, of Palos
Heights, 11, both veteran pilots who ac-
companied him to Ft. Rucker ont of pro-
fessional interest. A flying family, his

mother is the first woman in Hlinois to re-

ceive a  helicopter rating.  His  brother,
Donald, holds a private ticket and teen-npe
sister, Diane is a student pilot. At Ft
Rucker (above) the DeWitts (left) are
shown as they look at a model H-21 heli-
copter with their hosts, Col. Rudolph F.
Cemick (standing right) and Col. Warren R.
Williams Jr.

Reporting 1961 sales of business and util-
ity airplanes at a dollar value of S170
million and total number of units at 6,778,
the Utility Airplane Counncil of ALA, lists
the following seven manufacturers as pro-
ducing the lion's share: Aern Command-
er 511,047, 000; Beechoraft 337.072,000:
Coessna 342 266,000; Champion  S650,000;
Mooney 55,144,000 and Piper 528,880,000,
CMF 330 million in dollar value and 810 in
unit sales from 1960°s record high, this
refatively modest slump was attributed by
ATA to the business recession, which still
prevailed earlier in 19461,

The U.5. Supreame Court recently ruled un-
animously that when airplane noises foree
property owners near major terminal to
move, the owner is entitled to compensa-
Hon., However, it was divided seven to
two on who should pay. In the case de-
cided before the high court—=Thomas N.
Grigge vs. Greater Pittshurgh (Pa. ) Air-
port—Alleghany County, owner /foperator of
the airport, was deemed liable.

Fourfaen top CAP Cadets will receive bwo
weeks of Hight training and ground in-
struction, courtesy of Cessna Adrcraft, June
18-20, at Wichita. Cessna’s agreement
covers 10 hours of dual instruction and 35
hours of ground school, for male cadets
only of the seven-wing North Central CAP

Region, in the 16-18 year age group. Re-
quirements include no previous in-fight
instruction, a CAP Certificate of Profi-
ciency and 18 months' CAFP  service,
Cadets will be airlifted to Wichita and
housed at MeConnell AFB next door to
Cessna. This is planned as an anonal event.

“Project Little Guy,” FAA's long talked-of
program to develop a simple, more effi-
cient cockpit layout for light aircraft (see
Fuymng January 1962) has been formally
initiated hy the agency and Colin -C.
Simpsom  named project manager.  An
aircraft instrumentation specialist, Simpson
wias formerly associated with Douglas,
North Amerdcan, Weber Aireraft and
Cuidance Technology. This project, a three-
vear program, calls for a flvable prototyvpe
within this period.

Hans Groenhoff, aviation photographer,
whose fine work has been seen many times
in Fryme and other aviation mazazines
for over 30 vears, is to have his vast col-
lection of photographs made a permanent
display in the Smithsonian National Air
Museum in Washington, D. C. The Groen-
hott collection, will include some 30,000
pictures portraying three decades of growth
in American civil aviation,

Elghteen years without an accident or Fa-
tality to passengers or crew has just won
Panagra {Pan American-Grace Airwavs)
a specin] aviation safety award from the
Inter-American  Safety Council.  Panagra

pioncered UL, passenger service along

las
Mo T i e e

the west coust of South America 33 years
ago. It had flown a total of 2,616,847,000
passenger miles in its aocident-free 18 vears,
a record which bronght the citation,

East met Waest in Oklahoma City recently
when  Sguadron  Leader Avoob  Kahn
{right) personal pilot for the West Paki-
stan  governor  Malik Amir Mohammexd
Kahn, delivered a letter from his head of

state to Oklahoma's governor, |, Howard
Edmondson., Squadron Leader Kahn was

in Oklohoma to pick up a new Aero-
Communder—a  pressurized  680F-F—hailt
for the Pakistan government. Upon his
returm home, he presented a letter from
CGovernor Edmondson to Governor Kahn,
along with the Aero Commander,

AlA‘s Utility Airplana Council has elected
Mrs. A, O. Beech, president of Beech Air-
eraft as its 1962 chairman, to succeed
Dwane L. Wallace, president of Cessna
Aireraft. Mrs. Beech was simunltaneously
named a member of the Aerospace In-
dustries Assn. Board of Governors, a first
for any woman aircraft executive.

Periodic renewal of ainnen licenses i
planned by FAA when its new automatic
duta processing records svstem is launched,
probably next vear, Cuorrent information
on all civil pireraft will also be kept in
thie sl The FIL'I.:H calls far the holder
of a certificate—pilot, mechanie, dispatcher,
(Continged on pape 128)

DESERT OPEN HOUSE—In o superh setting of mountain and desert, The Norman Larson Co,,
Beechoraft distributor of Van Nuys, Calif., this vear held its annual display of new air-
planes at Palm Desert Airpark in Palm Springs, along with many of industry's important
support equipment suppliers. More than 1,500 visitors viewed the 1962 Beech models in
warm sunshine while the San Jacinto mountaing provided this majestic backdrop.
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Good Everywhere

A Texaco Credit Card is a great convenience— good not only at 428 Texaco Airport Dealers, but at all
of the more than 40,000 regular Texaco Service Stations throughout the United States
and Canada. If you would like one, ask any Texaco Airport Dealer, or write Texaco Inc.,
Aviation Sales Department, 135 East 42nd Street, New York 17, N. Y.

This One

‘TEXAGCO MLy

LUBRICANTS AND FUELS

far pure jef, furbo-prop and
pisfan-engine aircrafl.
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WHEN CLYDE CESSNA
exhibited his 50-m.p.h. Silver Wings, the
least of his concern was that of drag created
by a fixed underearriage. But with that
plane he began the constant design ad-
vancement that has made the Cessna
Aireraft Company the world’s leading pro-
ducer of business airplanes—as well as
America's oldest,

mow FoOR1962: To put all 50 years of
aviation design experience into a line of
airplanes that will remain advanced for
many vears to come—Cessna more than
doubled the money usually spent for
design advancement and retooling. And
so successfiul were the results, Cessna
doubled the warranty life on its entire
Anniversary Fleet. For these reasons, when
vou buy a 1962 Anniversary Model Cessna,
vou'll get the world's best, most modern
aireraft!

all new

Anniversary Model

GESSNA 21

High-Stability Wing
retractable Land-0-Matic

HERE'S THE WORLD'S ONLY SINGLE-
ENGINE PLANE with retractable land-
g gear (for faster speed) and a
high wing (for greater lift and sta-

bilitvy. You get twin-engine speed
with the economy and flying sim-
plicity of a single-engine plane. Com-
pare—and yvou'll choose the Cessna
210 for smoothest riding, highest
performance, and easiest handling!

NEW 360° OMNI-VISION surrounds
vou with tinted picture windows.
Pilots will appreciate the greater
gafety in flight patterns and taxiing.
Passenpgers will enjoy the all-around
sight-seeing and new feeling of spa-
ciousness. Fvervone is protected
from glare and heat by the huge
high wing.

THE TOTALLY NEW FUSELAGE iz 4
inches wider—also longer and deeper.
Center tunnel is eliminated by a new,
easler-to-maintain ““open-center”
control saystem. New flat floor pro-

vides more room for easy in-fAight
exchange of seats, New interior styvl-
ings and foam-cushioned seats (with
new optional 6-way adjustment) as-
sure complete comfort. No olher plane
in s elass has a larger, more lururious
ol .

NEW USEFUL LOAD—inecreased by 90
lbg. Fuel-injection, 260-h.p. engine
delivers speeds up to 198 m.p.h. New
fuel system gives vou longer range
through more usable fuel—up to
1,218 miles.

FOR A DEMONSTRATION FLIGHT, call
vour Cessna dealer now (Yellow
Pages), Look at all 13 new Anni-
versary Models . . . starting at $7,495
—jusl E750 down. Ask about this
special new finance plan! Cessna 210:
$23,975. Or for further information,
write: Cessna Aireralt Co., Dept.
F-7, Wichita, Kansas. All prices wilh
ald. equip.. f.of. Wichila.
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NEW CES5MA NAV-O-MATIC auto-
matically keeps vou on course and
makes command turns up to 15 de-
grees, Makes flving easier than turn-
pike driving. Complete in itself! Ex-
clusive Nav-0-Matic with simplified
design and transistors needs no ad-
ditional gyros for its operation ...
eliminates costly maintenance. In-
gtalled on any single-engine Cessna
for just $995.

FOR EACH OF THE PAST § YEARS, MORE PEOFPLE BOUGHT CESSNAS THAN ANY OTHER AIRCRAFT,

FLYING—May 19432

NEW INSTRUMENT PANEL has new
rocker-type switches and shock-
mounted flight instruments directly
in front of pilot. For extra knee-room,
bottom of panel has been raised 2
inches. For extra convenience: a new
airliner-type control pedestal. For
easier flving: a new steering system.

THIRTEEN BUSINESS AIRCRAFT

STATION WAGON VERSATILITY—sedan lux-
ury, Rear seats convert in flight for full
stretch-out siestas. Includes arm rests, ash
trays, cigar lighter, deep pile carpets, in-
atrument and map lights, overhead console,
rear reading lights, and many more extra
features, Two yard-wide doors give you
convenient boarding or loading.

-
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This full three-axis
autopilot will not
only hold attitude,
heading and altitude,
but will seek and
follow omnirange
and ILS signals.

AUTOMATIC FLIGHT CONTROL SYSTEM

By RICHARD L. SWEENEY

N AUTOMATIC flight control system which is
light enough in weight, small enough in volume
and in a reasonable price range for general
aviation has been developed by Motorola

Aviation Electronics, Inc.,, Culver City, Calif.

The difference between an autopilot and an Automatic
Flight Control System is largely a question of where the
line is drawn on how many functions and operational
modes are available,

There are on the market now autopilots which have
additional capabilities when extra components are
added. In fact, what could be termed an automatic fight
control system can be put together based on one manu-
tacturer's autopilot and other manufacturers’ additional
components,

However, when components from different manufac-
turers are assembled to make up a system, there are
extra problems such as space, wiring, power supplies,
installation time and labor, ete., even when the extras
are basically compatible with the autopilot and each
other in design. Reliability also frequently poses a
problem,

Motorola's goal in the M-4 was to achieve reli-
ability {(and its inherent partner, low maintenance
cost) through combining AFCS functions in overall
system design and packaging.

The system was evaluated in flights totaling more
than two hours, during which almost every mode of
normal operation was used and several combinations of
modes and functions also were investigated,

LIS

In all cases, the system performed excellently.

Cockpit elements of the M-4 system include four
instruments, attitude indicator, gyrocompass, turn-bank,
VOR/ILS indicator; three control switches (in addition
to regular autopilot and radio master and power
switches), the autopilot engage-disengage switch, course
director on-off switch; course director monitor switch:
and the controller unit itself.

Operational modes and functions built into the M-4
AFCS include: Normal three-axis autopilot flight with
manual inputs through the controller unit. Automatic
flight on a selected compass heading. Automatic flight
on a selected radial of VHF omnirange. Course director
operation, whereby information which would otherwise
help fly the airplane automatically is used instead to
guide the pilot by the vertical steering needle in the
VOR/ILS indicator,

Reverse course director operation, whereby normal
left-right displacement signals are given by the VOR/
ILS indicator when the back course of a localizer or VOR
radial is being flown. Automatic coupled flight on TLS,
both on localizer and glide slope. Altitude hold, which
holds the plane within 20 feet of the selected altitude.
Automatic pitch trim and synchronization, which keeps
the pitch condition of the airplane and the AFCS in
alignment in both autopilot and manual Hight so that
engagement or disengagement of the autopilot at any
time will not produce sharp pitch axis displacements,

Yaw damper, a feature whereby yaw stability aug-
mentation is obtained with the rest of the autopilot dis-

{Continiied on et poge)
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(Advertisement)

MOTOROLA M-4

engaged, which can be used when the air-
craft is being flown manuvally. Rell trim,
which can be fed into the AFCS through
a small wheel on the controller so that the
airplane is not slipping or skidding in auto-
matic flight due to unequal load or other
disturbance.,

Heart of the M-4 AFCS is its com-
puter amplifier, the “black box brain.”

The computer amplifier is typical of the
design philosophy behind the M-4 men-
tioned earlier — to obtain reliability through
combining functions and packaging — and
is illustrative of the technigues used to get
the desired system characteristics.

All electronics in the M-4 system, includ-
ing the computer amplifier, are designed
around and vsge only solid state components
which are significantly derated for each
application, to insure long service life.

ere are nine special circuits in the
computer amplifier. All are solid state
etched circuits, plug-in modules, which
control the autopilot and flight path com-
puter functions of the system.

An important part of the unit is the cali-
bration board, in effect the gain controller
of the other cireuits, These calibration
boards are set up according to the individ-
nal model of aircraft the system is to be
used in, such as a Cessna 310D, a Com-
mander 580F, a Bonanza D-50, ete, They
also are integral parts of the computer
amplifier, interior mounted, and cannot be
changed by informal serewdriver engi-
neering.

All internal wiring in the computer ampli-
fier uses taper pin connection, eliminating
cold solder. This actually is a military de-
velopment which Motorola incorporated in
the M-4, fecling that the increased reli-
ability and lower maintenance cost more
than offset the higher initial cost of the pins.
The connector sections of the plug-in mod-
ules are all thodium-plated, another military
clectronics approach deemed worth the
cHort in increased reliability, Such addi-
tional touches throughout the M-4 system
as hermetically sealed relays are used, again
with the goal of reliability.

The reasoning behind the M-4 design
and packaging philosophy has been that
the system approach is the most business-
like, and the stricter the adherence to sound
business principles throughout the system,
the greater the suceess for the M-4 and its
users, Business aireraft today mostly cost
530,000 to 100,000, and when out of com-
mission for autopilot problems, are costly
in time as well. Therefore, any significant
increase in systom reliability, hence airplane
in-commission time, is worth money, and
makes the touches incorporated into the
M-4 system waorth their cost.

To top it off, the M-4 iz TS0'd fo Che
standard.

For Richard L. Sweeney’s complete pilot
report article as it appeared in “Flying”
magazine, write: Motorola Aviation Elee-
tronies, Inc., 10916 West Washington Blvd.,
Culver City 1, California,

MOTOROLA
Aviatlon Elecfronics Ine.

A SUBSIDIARY OF MOTOROLA, THC,
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A remote indicoting wversion of Narco's
DME-UDI-2 is now available to provide
urbitrary panel installation of the DME in-
dicator and channel selector. Primarily
designed to meet the dual installation re-
juircments of DC-3 category aircraft and
up, the new UDI-2R, as it is designated,
vonsists of four separate units: the distance
indicator  (bottom  left) and frequency

selector { bottom right ) which are mounted
independently on the instrument panel;
the interrogator with the electromechanical
motor drive at top left; and top right, the
power supply, both of which are normally
mounted in the ajreraft electronics  conm-
pattment. The blade anfenna [ conter) is
the only external installation.

Guick-lifting portable lwdraulic crane
tracle named “Hoangar Boyv™ has been de-
veloped by Thern Machine Co., Winona,
Alinn. to facilitate mounting ond dismount-

ing of aireraft engines. Mounted on full
swivel bhall bearing casters, this  four-
wheeled hoist incorporates a three-position
telescoping mast and boom combination.
Masimum reach is 82 inches and maximum
bom height is 105 inches. Load capocity
fully extended is T00 pounds; load capacity
in fully retracted position is 1,500 pounds.

A tronsistorized navigation light Hasher,
warrnnbed For 100 hours of u|".l|.']';|.[it:||:'!|,
has been introduced to the genera] aviation
market by Barber-Coleman Co., Rockford,
M. The nine-ounce control unit provides
a Hash rate from 80 to 120 bHmes per min-
ute depending on voltage supplied, and
a “fail-safe” circpit ensures that remaining
bulbs will continne Hashing should one or

more burn out. The system can also be
used to convert stationary wing tip and tail
lights to a fashing system,

A simplified wversion of Wamer Instru-
ments well-known EGB computer has been
developed by the Chicapo-based firm ex-
clusively for the general awviation pilot,
Called the Wamer B-1 Vector Computer,
it features a unigque wind arm that simpli-
fies the solving of wind vector problems;
serves as a self-contained runway indicator;
and can be wsed to convert ADF relative
bearings to true and magnetic bearings.
A Ekoots to mph direct-reading  scale is
included on the vector side of the B-1 and
the reverse side of the speed grid is used
for a Hight log and related information.

Portable WVHF Multiphone, desioned to
meet the needs of a nomber of specializexd
communication requirements  in  airport
operations is now available from Skyerafte-
ers, Inc., of Long
Beach, Calif. Crys-
tal-controlled  Sky-
crafter’s new Model
AMN-122, daws 1.0
witkt current, vt its
performance is said
to coual 10 watt
units now on the
market due to o
special low - pow-
ered modulator,
Loudspeaker, AC
and DC power
cords, microphone and car-top antenna are
included with the standard model. Dual-
channel kit and two extra erystals (transmit
andl receive) are optional.

Champlon Spark Plug Co. is now marketing
three new “preminm™ spark plugs  with
platinum  electrodes, onder tvpe designa-
tions RHM3SP, REM38P and RHB36P.
In addition to platinnm-alloy  electrodes
Champion’s preminm plugs feature larger
bore area, silver-cored nickel-alloy center
electrode, copper sleeve for speedier heat
dissipation, and a high-strength cartridge
roesistor.  The company  emphasizes  that
these plugs are designed partieularly for
the aircraft operators who prefer the plati-
num-electrode type plug, not as a replace-
ment for its standard plugs.

A ten-ounce VHF transmitter, sclf-con-
tained and self-powered, is anmounced by
Narce for emergency aircraft use. Called
the VT-4, it is powered with two hearing
aitl-type batteries and can be removed
from the airplane should a forced landing
ocenr,  Tar between batteries (right) is

attached to small VHF antenna  which,
stowed in coiled-up position, can he pulled
aut for operation (121.5 mc standard,
others optional ). A round aluminum case
2 by 4 inches, the unit mounts in standard
2Y-inch panel cotont. Standard  micro-
phone plugs into jack on face. Price 589.50.
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Announcing The

BReechcraft

G i
FORECAST: Here's the plane that pilots will “"fight'™ to get!] Any ""w
company pilot who flies and comparea the Queen Air 80 will have a long and
compelling list of reasons why the Queen Air B0 i1s

his first choice when airplane
trading time rolls around! (You may want to clip an

d save the ones on these pages.)

1
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BE AMONG THE FIRST to see and compare the new Queen Air 80, the plane
that's making the big airplane news in 1962, Head these “plus” reasons why ;=



Sensational New

Queen Air 8

| - i

Newest addition to the fast-growing Beechcraft Iline, this high-performance,
swept tail companion to the Queen Air 65 brings you new stepped-up speed—PLUS
a host of advantages that no other plane in its size and price class can equal:

MNow Beech brings you the most ad-
vanced new plane ever introduced
into the 6 to 9 place field—the new
Beecheraft Queen Air 80,

The new Queen Air 80 has all the
famous comfort features that make
the Queen Air G5 the largest-selling
model in its class—all over the world.
{(Used even on airlines.) But —IN
ADDITION —new performance char-
acteristics give the “80" a distinctive
new classification.

Here are a few of many reasons

why the Queen Air 80 gives you more
than any plane in its class!

NEW HIGH SPEED! Big 380 hp Ly-
coming supercharged fuel injection
engines let the Queen Air 80 cruise
230 mph at 709, power. Top speed is
262 mph!

NEW CLIME PERFORMAMNCE! 335 fpm
on one engine; 1500 fpm on both.

NEW RANGE! At 659, power, the
Queen Air 80 can fly 1070 miles,
with 45 minutes reserve. (Includes
warm-up, taxi, and climb.)

. « « PLUS bigger useful load. Big
3.200 pound allowance for passen-
gers, baggage, fuel and optional
equipment.

. . . PLUS 81% more "liveable” area
inside cabin than its chief competitor.

. « « PLUS 3-compartment privacy.
Separate flight deck, plus separate
passenger salon, plus big separate in-
side haggage compartment—with pri-
wfafte lavatory that no other in its class
DITers.

.. . PLUS walkaround roominess
with wide center aisle. No scooching
or crawling to reach any seat.

. « « PLUS plenty of work space up
front, with enough panel room for
dual flight instrumentation, dual
nav,/comm equipment and even pan-
el-mounted radar scope.

. + « PLUS huge safety glass wind-
shield that can accommodate heavy-
duty wipers.

. « +» PLUS new manual mixture con-
trols and fuel-flow meters.

. + « PLUS more structural strength
than any other plane in its class.

. .. PLUS high ground clearance

that lets you land and taxi over rough
terrain with confidence.

What more could you want? Now
is the time to see your Beechcraft
distributor or dealer. Get yvour name
high on the list for a flight at the
controls of a Queen Air 80.

FREE: Write today for [ New
folder on amazing Beacheraft

Queen Air B0, O Beecheraft
Leaging and Financing Plans
Addreas Public Relations Dept.,
Beech Aircralt Corp., Wichita
1, Kansas, 1. 5. A.

eechcraft

AIR FLEET OF AMERICAN BUSINESS




Spartan graduate Electronic
. Engineering Technologists and
Electronic Technicians readily fill
important job openings in the fast
growing electronics industry. The
training you receive at Spartan can
help you put yourself in a higher
income bracket with greater career
opportunities. There is no better train-
ing available . . . anywhere. Skilled
instructors and modern scientific
equipment give you that all im-
portant know how. You will frain
on many different types of equipment,
including radio, television, radar,
navigational equipment, transistors,
computers and recorders. Graduates
receive diplomas and qualify for 1lst
Class FCC ratings with radar endorse-
ment, Mail the coupen today., Find
out about Spartan's extended payment
plan and free job placement service.

IT REALLY PAYS TO
CHOOSE

electronics

| BCHOOL OF ELECTRONICS

| ElwiElen & Spistas Scesal & Aatosaclics

Murigcipgsl RAerpori

FTwiss, DEighama

I T e B R
Director of Admissions/Dept. F-252

NAME AGE
ADDRESS
CITY. STATE

B WHICH CAREER ]
INTERESTS YOU?
I [0 ELECTRONIC ENGINEERING I
TECHNOLOGIST
I O ELECTRONIC TECHNICIAN

Va APPROVED
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By JAMES F. SUMDERMAM

FROM AMOTHER [S5LAMD: ADVEMTURES ARMD
MISADVENTURES OF AW AIRLIME STEWARDESS,
by Sherry Waterman (Chilton Books,
Chestnut at 36th St., Phila. 39, Pa., $3.93).

A Hood of carcer air books of recent
vears has been slanted toward the voung
lads who might look to the sky for a re-
warding and Fruitful life’s work,

In this book, ex-airline stewardess Sherry
Waterman, after
9,000 hours on
world airways,
writes a travelogue
of her career in the
alr, touching on
just about EVETY
facet of a gal's life
on a  commercial
adrline.

Introduced to
flving by a 20-min-
ute ride in a Piper
Cub in 1942, Sher-
ry entered the air-
man’s world as a meteorological aide with
the U. 5. Weather Burean after high
school graduation in 1945, Four vears
later, with service at Newark, N. J. and in
Washington D. C., she applied for and
began training at the American Airline's
stewardess schoal in Chicago, and upon
completion flew on American’s domestic
roviibes For about seven vears. Inm 1936 zhe
resigned and joined Transocean Air Lines
at Dakland, California, and for three vears
flew the Pacific routes which opened to her
the exotic places and the wide horizons of
adventure of which she mainly writes in
her hook.

Each island in her life is another place
she touched-down, the “destination™ listed
on the Right plan, It iz these geographical
settings in which she describes with frank-
ness and realism the life, work, play, Bghts,
romances, thoughts, wonders and perils of
a stewardess,

The passengers and cargo she flew with
each come in for a chapter that encom-
passes high peints of in-Hight duty. It is
on lavovers, at route-ends like Hawaii,
Wake Island, Guam, Okinawa, Philippines,
Formosa, Japan, that Sherry lifts the wveil
of her nine vears in the air to give the
reader her real-life experiences and inti-
mate glimpses into a career that holds so
much for those who would take it

For the young ladies, for their fathers
and mothers who might be donbtful of the
pirline  stewardess vocation, we highly
recommend FROM ANOTHER ISLAND.

SPEAKIMG OF SPACE; THE BEST FROM SPACE
DIGEST, edited by Richard M. Skinner and
Willipmy Leavitt [ Little, Brown, 34 Beacon
St., Boston 6, Mass., $5.95).

Most of us are too busy to read the
millions of words that fow monthly from
the periodical and book presses dealing
with the technology of missile and space

Hight and man's conquest of the cosmos.
Much of it is of dubious worth anyway
since it explores sclentific detail which
lends little to an understanding of what it
all means.

That is why a book like SPEAKING OF
SPACE iz a boon, For here is distilled a
mountainons  literature into 29  articles
topically Falling in seven categories: The
Vastness and  Mystery of the Cosmos:
Alan’s Place in the Universe; The Impact
of Technology; Man—and Machine—In
Space; Economic Implications; Political-
Military Significance; New Words for a
Now Apge.

The individual pieces treat the technical
specifics only as they might relate to
general areas for understanding the new

age in which we live. For the average

layman these areas are important. The
specifics are not.

The book boasts o distinguished list of
authors: men like Archibald MacLeish,
Arthur C. Clarke, Simon Ramo, C. P.
Snow, Edward Teller, Harlow Shapley
and a score more. Their works, colled from
a wide selection of periodicals, speeches,
books, were reprinted in SPACE DIGEST,
a Deportment of AIR FORCE /SPACE
DIGEST Magazine during its first three
vears of publication, The editors have
well selected their material and preface
eqach piece with a lead-in paragraph which
gives perspective and identifies the anthor.

U, 5 ARMY.AIR FORCE FIGHTER PLAMES, lLl'rl-"
Edward |, Farley { Aero Publishers, 2162
Sunset Blvd., Los Angeles 26, Calif,, $4.50
Jatandard  edition, 8$7.50—collectors  edi-
b ).

For model builders and aviation hab-
byizts, this new, revised edition contains
gpecifications, information, three-view scale
drawings and original paintings of 80
fighter aircraft from the Curtiss P-1
"Hawk" through the Convair B-106B,

GREAT AMERICAM FIGHTER PILOTS OF WORLD
WAR I, by Robert D. Loomis (Random
House, 457 Madison Ave., New York 22
N. Y., 8L95).

Here essentially for the voung adults
can be found the dramatic, intimate and
factually authentic stories of several dozen
great Army Air Force, Naval and Marine
fighter pilots who wrote history in the
skies of World War 11 in Europe and the
Pacific. Some like Gabreski, Gentile, Bong,
Boyington McCampbell and  MeGuire
made fame during their heyday. Others
like “Hub”™ Zemke, Neal Kearby, and
William Shomo are not so well known but
achieved brilliant combat records. Scores
of photos of individuals and the aircraft
they flew and of combat scenes give this
Landmark book the “new look™ and add
to the on-the-spot flavor the author sue-
ceeds in recreating in the narrative, Drama,
adventure and history are here all wrapped
up in a manncr that is pleasant and easy
to read.

If you have trouble securing the books
regicwed here, send payment in check or
money order to AEROSPFACE BOOK
CLUB, T801 Old Georgetown Road, Wash-
ington 14, D.C. Your books will be sent
postpeid,
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Nova/Star Radio and Omni

[1I”LOW PRICE 385

You Get BOTH For Only
Budget Terms, $90 Down
NOVA/STAR OMNI

NOVA/STAR VHF RADIO

Compact all transistor OMNI unit provides on-the-money, Provides loud and clear 2-way communications for ranges of
omnigation for the professional pilot, yet is simple to operare, 60 to 100 miles,
even for the student.

Over 5,000 Nova-Tech Radios Now In Use

You ger B 10 crystals ($100 worth ) installed and adjusted, room
for 13 more M Whistle- -Tuning M Cabin Speaker with powerful

Meeis |.LF.R. Requirements

quality Frecisiﬂn instrument. B Easily panel mounts in a
1_-1_'Hnddrl;|. 314" instrument hole. Small enough to mount any-

3 g ! M Built-In Intercom W Remote Jacks W Transceiver
where. B Automatic "TO.FROM" indicator. @ The OMNI is amplifier T ) =5 s
driven by the VHF receiver itself. No additional power supply ﬁ::fi;ri}f z.lh;;éﬁ;?‘:ampiﬂ?g]{;f AT'\TFIEHIIH(E;?}?SEL‘?;E ;:::
or wiring is necessary, JUST PLUG IT IN. B Provides IFR E e : e % P

with power supply, whip antenna, wiring harness with con-
nectors. Ready to install in your plane. @ PERFECT PRIMARY
OF SECOND RADIO.

accuracy from a signal as small as 145 volr. B Full year warranty
on parts and workmanship,

nova/ster omni $199 530 oown novastar raoio 9299 sso oow
TESTIMONIALS

Nmﬂ Star OMNI ﬁﬁﬂ.} COMREcts 1o any standard ¥There are several Nova/Star Radios and OMNIs in various arrange-

VHE'receiver. Provides IFR accuracy with ments onour active airport giving excellent resulis.”

NARCO, KING, LEAR, ARC, COLLINS, R. O. Hower, Sarasora, Florida.

DARE radios. Comes rﬂﬁpfﬁf l-tu.lfﬁ- mating P.;Hg Hooowe are now using the Mova/Star system as primary navigation and

or ﬂ;mﬁﬁ' imstrisctions, -'.'i"-’”-t'}"!?r-ifk Euaranfee. communications equipment for both IFR and VFR.”
M. R, Keshy, Buena Park, Calif,

4-BAND AIRCRAFT RADIO o R s o e
= (MM} feet.” r. F.H. Sink, Sun Clemente, Calif,

$ 95 All Mova-Tech products carry an unconditional 10-day money back
return privilege with no questions asked. You must be completely
satisfied!
10 A MONTH
o § ORDER BLANK
or Diners Card §
J nova-tech, inc.
— ] 1721 Sepulveda Blvd., Manhattan Beach, Calif,
| 4 Bﬂ”ns 'I A 2
- PLEASE SHIP with 10 day return privilege:
| VHF (05130 Mc. HEaR  2W. 155 MC POLICE/ | [] 4-Band Model 711-WN at $99.95,
AIRCRAFT, Tuncs jets, business MARINE shortwave. Receives  § 5 novg/Star Radio and OMMI at $385 [] MNova/Star Radio
and private planes, airpory ~ Coast Guard, Hams. radiotcle- o at $295 [] Nova/Star OMNI at $195
towers, Learn from professionals. phone. govit services, foreign d : '
Toat ey A.M. <. : .| [ !enclose payment in full. [] Ship C.O.D. [] | prefer Budget
L.F. 200-400 KC. WEATHER Ml Standard Broadeast
14 hours a day. 200 mile radius. Music. News. all your favorite | Terms. | enclose $. Down Payment.
: programs. MAME —
FEATURES: Plugs n anywhere, built-in antennas, heavy duty 6° i ADDRESS
speaker, precision shide rule tuning, decorator designed, headset jack. i
SQUELCH CONTROL. More than 15,000 in use all over the world. ] CITY, STATE
B
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New Shell designed refueler “inspects”

every drop of fuel it delivers—can pump

600 gpm to reduce fueling time

Shell has designed a new refueler that can pump 600 gallons of
fuel per minute, “inspects” it for cleanliness and can shut itself
off automatically to help assure outstanding quality. It even has
a “gold-fish bowl"” cab (see picture) for maximum visibility.
Read how its maneuverability, front-end refueling system
and built-in elevator helps make this vehicle exceptionally safe,

efficient and simple to use.

HE picture on the left shows the
business end of Shell's new 10,000-
gallon refueling truck.

Airlines are happy with the new re-
fueler becayse it helps them reduce
costly ground time for their jets. Here's
how: Each refueler can pump 600 gal-
lons of jet fuel a minute. Working as
a team, two units can refuel an airerate
— 20,000 gallons—in 17 minutes,

The refueler's low silhouette lets it
maneuver with ease into refueling po-
sition between engine pods,

The new Shell truck’s cab even has
a rool of glass, allowing the driver 1o
position the truck swiftly and safely,

Front refueling for
efficiency, safety

Befueling is done from the fromt of
Shell's refueler. There is less chance
of accidents.

..I.'E'I.ﬂ ey tfl.IL'!';. cven |'|i'|"; R I:,'-I'I."I.';l'l':lr
(the pumping platform is hvdraulically
operated ). This makes it easier to hook
up refueling hoses w a plane. Each
truck has a special fleer-separator, It is

designed to meet strict military speci-
hications for fuel cleanliness —and the
even stricter specifications imposed by
Shell scientists themselves.

nNoTE: Precautions are taken against
dirt or moisture all along the lineg,
whenever fuel is transferred from one
container to another—from refinery to
tank barge to storage tank to trucks to
aircratt,

Checks and double checks
to prevent accidents

It's highly unlikelv that water could
get into the new refueler. But if it
should, this remarkable unit is de-
signed to prevent it from getting into
an airplane’s tank. Each refueler has
a highly sensitive water slug device,
IF it detects water in the fuel, a hilter-
water separator slug valve can stop the
pump in half a second.

The “deadman’s control” is another
:‘iil[el}' 'i.i{"‘:'i.l'.'l'.". 1! Jlllll\\'b I:Fl'l-[,"[él[il;'ln i}'l.
remote control, and gives the operator
treedom to oversee the entire fueling
operation from the best location,

New Shell designed refueler, left, snuggles between the pods aud
tender the wing of aireraft. Twao of these refuelers aperaling simeel-
r:rrruca-:u.!}' Ce n:frrm' a jet in 17 minutes or under,

FLYING—May 1962

Should trouble occur, the “deadman’s
control” can also stop the pumps.

More automatic features
Pumping pressures are regulated au-
tomatically. The truck’s brakes lock
automatically when the pumping op-
eration begins. They cannot release un-
til pumping is finished and the hose is
returned to its receptacle in the truck.

These are just a handful of the many
features Shell has designed into this
]‘l‘Tlmrl-:.'il'}l:: [f'l..l{'li. .II]IP':I.' gi"l.'[: }'ﬁu an
idea of how much imagination and
care Shell and its dealers invest to
serve aviation better.

For full information on Shell's avia-
tion products and services—including
refueling developments —write: Shell
Oil Company, 50 West 50th Street,
New York 20, New York.

SHELL

Shell is the nation's leading
sty lier of commercial aviation fuel —
and has been for more than a decade.
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....IN THE HUMAN RACE

GILL ROBB WILSON

I'TH THE FARM chores done before sum-

mer dusk, a boy was free to trudge down the

valley to where the railroad crossed the
Conoquenessing. There he could sit on the creck bank
to watch the immigrant trains roll west.

Sometimes one would pull into the Oneida siding to
let the regular schedules go by, The immigrants would
pour from the coaches to wade in the riffles of the
creek, to fill jugs with water, to wash out baby diapers
or undergarments.

Then I would wander among them. The broad-faced
men would gravely shake hands. The women would
smile. The children would gather and jabber excitedly.
They would point at the hills and 1 would explain—
Pennsvlvania. They would point at the creek and I
would say—Conoquenessing. Their tongues would
stumble over the words. They would laugh and shout
America, Americal T would nod—yes, America.

After enough trains had paused at Oneida siding
and enough immigrants had waded in the Conogueness-
ing and enough hands had been shaken, even a boy
began to sense overtones of destiny.

In bed at night, I would prop mv hand under an ear
on the pillow so as not to miss the echoing whistles
of the locomotives winding through the hills—the bugles
of the countless strangers.

There must be something awesomely wonderful in
the land of my fathers to call so many from the ends
of the earth. I would fall asleep in a great pride even
although I had no articulate explanation of this in-
effable thing that the immigrants seemed to realize
better than I.

Three score years are gone since then. Change has
been ceaseless. The immigrants have become the peo-
ple of America. America has become the mighty cham-
pion of the free.

And now another form of migration begins—to the
Universe, And, once again, conflicting ideologies are
locked in desperate rivalry for the key to human des-
tiny.

Recently 1 sat in the TV grandstand with millions
of others to watch another train go by.

But I did not think of the orbiting of Colonel Glenn

0

Publizsher

as critical of who shall inhabit the Universe. Such
scientific achievement is within the Eu[mhﬂil}' of the
slave, as well as the free.

Wherein then the resurgence of that pride which
touched the life of a boy long ago?

Why certainly in this—that the United States has
remained so identified with the common destiny of
man that we might pursue the new immigration, free of
secretiveness and dark purpose!

Not that we have always been wise, or that passion
and avarice have not had their way with us, but that
we have never been so irretrievably dedicated to con-
quest and selfishness as to disfranchise us from our
mission to civilization.

Thinking of the boys in uniform, the test pilot astro-
nauts who form the sharp spearhead of migration to
the stars, I reflect that the military might of the nation
has never been aught but dedicated to the national
aims. There must be something abidingly good in a
form of government and in its citizenship to continuous-
lv command the dedication of rolling generations of
soldiers and sailors and airmen—and never a Man-on-
Horseback to threaten the freedom of the people! 1
think of those who have pioneered the aero-space age
as their bounden duty in uniform and without reward
bevond the encomium of “well done”. . . . the penetra-
tors of the barriers who have lived and died to maintain
the capability of the American mission. Nor does their
zeal diminish!

Thinking of the NASA team which labors in Project
Mercury, 1 reflect upon the names of many who are not
native born but whose genius has been critical to the
national project. And I realize that the magnetism of
freedom did not exhaust itself with the immigrant
trains of vesterday. Still they came—those who love
the greater destiny of man bevond all else.

So what shall we say as we contemplate the struggle
of the ideologies for inhabiting the Universe? Where
shall we place our confidence? Why, as for me and
mine we shall continue to believe that the judgment of
history will be with that people whose greater concern
is not where they stand in the space race, but what they
stand for in the human race.
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Who says “GO’’?

Before an American Airlines plane takes off, ten of our
divisions must approve the flight, If any one says '‘no,”
the flight doesn't go.

This results in a certain number of cancelled flights, but
it means that you fly only when conditions are right.

Forexample, the weather along your flight path is studied
not only by government forecasters, but by our own meteor-
ologists, dispatchers, pilots and co-pilots. When your plane
takes off, you can rest assured that ground conditions,
ceilings, cloud patterns, storm areas, winds, clear areas

have all been analyzed by pros. Had there been any doubt,
the flight would not have |left the airport.

As for the planes you ride in—they receive over five man-
hours of maintenance and inspection for every hour they
spend in the air. Thousands of aircraft specialists are in-
volved in these ground checks, and if any one of them turns
thumbs down, the plane is not allowed on the line.

Finicky? You're darn right we are. |t’s one more reason
why so many experienced travellers consistently choose
American Airlines.

AMERICAN.......c......ry-
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Elwis J. Siahr, Jr,

Commanders throughout history have searched for
a mobility advantage which could be applied de-
cisively on the battlefield. The key to success in many
instances has been the ability to appear much sooner
at a critical location than the enemy thought possible.
Military history is rich with examples: Napoleon's
early victories in Italy; Stonewall Jackson's forced
marches in the Shenandoah Valley campaigns; the
German Army's blitzkrieg of 1940.

The advantagce of air mobility has been apparent
since man’s first flight. Ground forces moved through
the air to critical areas of the battleficld enjoy a de-
cided military advantage over a foe bound to the
eround,

This is the goal of Army Aviation—to provide our
ground force commanders not only with vastly im-
proved battlefield surveillance but also with the ca-
pability of moving men and firepower at speeds at
least four times as fast as ever before and thus adding
a new dimension to mobility. We visualize an Army
that can move faster and more purposcfully in any
part of the spectrum of future conflict—from the
suerrilla actions of unconventional war at one end of
the scale to the nuclear battleficld at the other.

Army Aviation cannot be examined in isolation from
the over-all mission of the Army, for it is an organic
capability of the ground commander for the ground
battle. Technological break-thronghs of the future
will add to this relatively untapped mobility potential
as more advanced air vehicles are developed to suit
the rugged environment of tomorrow’s flying soldier.

Army Aviation will be an increasingly vital player
on the Army team, doing its part to maintain the
security of the United States and the entive [ree
World.

ELVIS J. STAHR, jr.
Secretary of the Army

NE——— @ ARMY AVIATION

Mission
and Objectives

iy Aviation has come of age. Major opportunits
for advancing the arl of subsonic Hight rests
A B upon s shoulders,

A small but capuble toree of 2ZE000 gviators, obsery-
T, l]f:l.i(,:{']':"i -'|||{]. ["'I'llll."i“."ll 11181 1.".']1[}!1:1.' i",,'l;,"{]"h hﬂ‘- - ]“"'I.'Il
overshadowed by heavy emphasis upon  supersonic
aireraft and TCBM missiles. is now expected o de-
velop airhorne capability for the Armv, Its Tl-vear-old
aireraft inventory must be replaced by modern. more
cHective vehicles amd weapons.  Tts  down-to-carth
doctrine. tactics and skill are paramount to suecessful
air mobility in what Defense Sceretary Robert S,
MeNamara terms Ssublimited”  or “twilight  area”
conflict.

Whatever it may he called. wings are essential to
hard-hitting. nimble operations and to winning  at
trec-top level using hide-and-zo-seck tactics.

This new emphasis will accomplish many things: It
will hasten air mohility and versatility of U, S, cround
forces.

It will cover exposcd. back fence frontiers while
the strategic nuclear deterrent Force covers the hroad




and deep frontal approach; it will aceelerate techno-
logical developments in subsonice aireralt. mstrumen-
tation. and support ecquipment; and it will provide
importand fringe benefits to civil aviation,

Following weeks of intensive field research and oh-
servation of major areas of AA and its integrated role
in the Army, Frvines editorial team produced this
special report on Army Aviation’s doctrine, procure-
ment. research and development, training and oper-
ational status.

On-the-spot reports and views expressed in this spe-
cial Anmy Aviation section reveal the Army's air op-
crations. traiming. research and development look of
tomorrow; report on the new air soldier-pilot and the
opinions of veteran aviators who have helped shape
tl'l].h W 1l|.'|'|'_|["]l'1|l|.]t|.. [}'ﬁl'l'd" :I‘lf'."l[" ]]i.l.."ll.l' l‘“'il'll."i -"Il.l.d
views paint the perspective of a big job vet to he
‘I.l.”ll[".

1) Considering the magnitude of its mission, Armm
leadership and aviation specialists need fnancial and
moral support of all services, Department of Defense.
Congress, industry and the American people,

2) Restricting policies, hangovers from less aiv-minded
divs, should be removed to place air mohility  in
balanee  with  equally  important  peace  preserving
[unclions,

3 Army airmen are fivst to say that they wre soldiers
ahove evervthing, but less airminded  battle  com-
manders should apply vworestricted vse of their air
ahility,

i1 Army Aviation commumders sav they could not
accept the responsibility for Tactical Aw Support if
thrust upon them suddenly, but civilian leadership
st 1':;*:_'[1;3;||i;.r_|_r their r!'f._{lll; to 'il'l{]t't‘.il'll{]l'lﬂ {]ru*]u]]-
ment and buving and testing of ar weapons and

cguipment devoted entirely to their task of serving
sl protecting the division em L'll:lpl_'--t]iir«i Mty even-
1LI.'I":'. inelude their own ﬁ_:_'lhl'_d_*r COVET,

al Currenl re-organization of the Army must improve
AA s research and development resources and finane-
i:II'_'.—ETIII‘:L-liL‘I"-. Irﬂ.'l' I.'['Ii.t{“}i['ll:,'!'l:". st h{' TLFrey l:,"'[l '-".l'll_'r'l',,'
support r."r|1!|ip:|i1l.'l'|‘l anel Hieht related svslems are con-
cerned,

i) Intra-serviee air education must dispel the ground
pounder’s haunting fear that AA air troops will grow
it another elite corps or "Armv Air Foree,”

71 Acrospace industry must take the challenges ol
Ay Aviation’s down-to-carth doctrine seriously,

81 Do assessing the cost of air mobility of the combalt
cdivision. Congress and the Nation must appreciate
[.I:IL" l;”". I:{.ll'“'dh HIIL']] (]1"'.["1“]]|.|'|['|'|! £l ]]Ili'“.'!:illl' ]'h.'l['t'l. 111
civil aviation and better livine for the United States,
Here, all is by no means lost in expendable weapons
mvestment.

Yot since 1862, when Thaddeus 5. C. Lowe be-
aome airhorne in a balloon hasket over Virginia
lo ohserve Confederate broop  movements. has

the Army needed wings more. U was vital Lo mass
army movements in World War 11 and most decisive
in Korca. but never as important a5 now on Arimn
Wwiations 20th anmiversary (June 6) and in the future,

Conventional means of movine great masses ol men
and equipment. via truck. train or afoot. over great
arcas of real estate are gone forever. Noclear and
chemical weapons can render massive arcas of land
contaminated and impassable, Airhorme enemv forees
can slavehter massive concentrations of ground troops.

Army divisions “must live and hight like Navy ear-

rier forees.” savs Li. Gen. Arthur G. Trudeaw, chicef
of Army Hesearch and Development. “They st be

Twin-engine Sikarshy H-37 Mojove carries up to 23 froops on combet missions, Alternate lood: 24 litbers, Top cruise speed looded is BD knots.
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ever on the move, seeking targets of opportunity while
using mobility and natural barriers for their own sur-
vival.” ;

“The day of the line-plunging army is past,” says
Maj. Gen. Ernest F. Easterbrook, commander, Army
Aviation Center at Fort Rucker, Ala. “Army divisions
must be as nimble and adept at broken held running
as are winning football teams.” Gen. Easterbrook has
been reassigned to Hawaii with the U.S, Army Pa-
cific Command. Col. Robert R. Willinms will suceeed
him as commanding officer of the Army Aviation
Center.

The Director of Army Aviation, at the Pentagon,
Brig. Gen. Delk M. Oden, told Foyixe that “air orien-
tated commanders and AA personnel have been pre-
paring For this mission during the last 10 years, Now
that the Department of the Army and Defense De-
partment call has come for air mobile forces, we're
ready. All we need are the tools to do the job.”

his new accent upon air is backed by the Ken-

m:l_l}' Admumistration’s attenbtion to strong conven-

tional forces and their role in guerrilla warfare
of the kind now taking place in Viet Nam. A sizable
portion of the 4,000-man force there in support of
the anti-Red native troops is made up of Army airmen
andl air-borne troops,

This “back-to-the-soldier” movement is part of the
President’s “balanced force” concept. The threat of
total war diminishes as U.S. nuclear war capability
expands, And the prospect of total obliteration stays
the hand of aggressive forces from sparking a nuclear
war. However, this leaves conventional war and
guerrilla  operations, employved under the guise of
popular political movements—called “popular revolts”
or “wars of national liberation” by Khrushchev—as the
most effective tools of conguest from within, Here is
where the Administration secs the need for immediate
strengthening of US. Army forces—to aid our friends
and to meet the “Achilles Heel” threat of the nuclear
standoff period.

Testifying before the House of Representatives’
Armed Services Committee, Secretary MceNamara
said, “After long and intensive study we have reached
the conclusion that, while our nuclear forces are in-
creasing, greater emphasis than in the past must be
given to non-nuclear forces.”

The 10-year plan prepared by the Rogers Board
which received Army wide endorsement in late 1960
by Gen. Lyman Lemnmitzer, then commanding gen-
eral, U.5. Army, now Chief, Joint Services Staff, and

Oie Hovillond AC-1 Coribow combines STOL
perfarmance, cruitea speed af 15386 knots,
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the aircraft and weapons procurement schedule acti-

vated in early 1961, are designed to give Army divi-

sions 25 per cent air mobility by 1970. Now that DOD

blessing has been received, there is added confidence

that the doctrine will be implemented down the line.

In detailing the 1963 fiscal vear budget, Secretary

MeNamara recommended funds tor awreralt procure-

\ ment in accordance with the long-range aim for 5000
atrcraft and 12,000 aviators by 1970,

The budget, beginning July lst, if passed by Con-

gress, includes $219.000,000 for new airplanes and

i~ ' cquipment. This is 325 million less than the Army

LY wanted, but $39 million more than was spent in

1961. Current actions of DOD are expected to in-

crease 63 funds on the premise that in the "60s, the

A\ - decisive struggle will take place in “sublimited war”

A 3 or “bwilight” conflict.

Amnual expenditures for Army Aviation are ex-

Rk pected to reach $250,000,000 annually by 1970,
i ‘5 any Army leaders view the DOD-approved
changes in Army management and the concen-
' tration of responsibilities with three major com-
/ mands of the Army equally important to funding.
/ ' The new formula will reduce overlapping effort and
; streamline operations, providing “more defense power
4 for the dollar.” The aim: within 18 months to consoli-
date responsibilities for personnel management, train-
ing, combat development, research and development
and ll.I'L','EStiL'E functions under the smallest number of
commands and agencies —an  organization hetter
aligned to changes in the general defense environ-

ment.

The third major policy development, having direct
bearing upon the operational responsibilities of AA
aviation, represents a mixed or “tailored” force con-
cept and revision of the Pentomic nuclear army phi-
losophy.

Out of this review and analysis, Secretary ol the
Army Elvis ]J. Stahr has developed the ROAD or

FLYING=Moy 1962 b
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“tailored” division formula. Instead of a fixed arm-
ored, mechanized, infantry or airborne troop force
structure, each division will have five basic command,
control and support elements—such as the Army avia-
tion battalion—then the mix of combat forces will be
added, shifted or tailored to developing missions.
Each division will have five to 15 battalions with an
expected average of ten. The Army wants 16 regular
ROAD divisions separate from training organizations.
Now there are 14.

These basic moves place Army Aviation in the key-
stone position within the division.

Procurement philosophy guiding aircraft acquisition
through 1970 calls for reduction of types from 12 to
six capable of performing all missions. For example,
the new LOH (Light Observation Helicopter) com-
petition in which prototype contracts have been
awarded Bell Aircraft, Hiller and Hughes, will re-
place the 1l-yvear-old Cessna L-19 fixed-wing Bird
Dog and the Bell H-13 Sioux and the Hiller H-23
Raven helicopters.

Bell's new HU-1 Iroquois, now coming into the in-

- ventory as a high- utility helicopter, replaces the Si-
L-::-rt..ll:t || 19 Chickasaw.
In the licht transport category the deHavilland

AC-1 Caribou and the Boeing HC-1B Chinook twin-
rotor helicopter will replace the deHavilland U-1A
Otter single-engine transport and the Vertol H-21
Shawnee, Sikorsky H-34A Choctaw and eventually
the Sikorsky H-37TA Mojave.

A reliable, service-proved command communica-
tions aircraft, the twin-engine Beech L-23F Seminole
(Military version of the Civil Queen Air) has been
re-ordered and will stay in the inventory for some
time to come, until a satisfactory turbine powered
off-the-shelf vehicle is available, It stars as the man-
agement airlift and personnel liaison craft.

Utility surveillance has now blossomed into top
priority at the division combat post. It is being filled
by Grumman's AO-1 Mohawk until a heavier, more
sophisticated target acquisition aircraft can be de-
livered to the division by 1968 or later. The Mohawk,
of which 250 are programed, is now operating with
divisions. It replaces the deHavilland L-20 Beaver
and the Cessna L-19 Bird Dog.

On the order book—but not yet out of the study
stage—is an Army requirement for heavy tactical trans-
ports (HTT) to provide mohility and logistics chores
for division command and to operate from rearward
USAF-TAC terminals to unprepared fields within di-
vision combat zones. In the meantime Caribous and
Chinooks will share this work.

The older aircraft will be relegated to yeoman and
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to Reserve-National Guard service as the newer tyvpes
hecome available in larger quantities. As constituted
in the present division structure, an Army Aviation
battalion provides 103 aircraft for division command
use; 23 are for airborne infantry company; 12 for air
cavalry; and the remainder are for command, combat
support, medical evacuation, target surveillance and
photographv, backup pool and general assignment
within divisions. Ewventually % will be helicopters
and four will be bxed-wing areraft. that s unless
HT{“. .'I-l_'lri.‘.:.tll'l'l- [Il"]"ll”hlr:lt(‘. I:,:"]n.hﬂ.l. -'l{].".'-'l."'t:li.f'l'?l IMer
the rotoreraft.
ignihicant activity in the held is the placement of
armament aboard helicopters and fixed-wing ar-
b Y craft by the Army. This breaks precedent with
the old-Fashioned idea that helicopters and liaison air-
craft were not meant to hght but to be passive resist-
ance vehicles only., Much ficld study and evaluation
has been accomplished with evervthing from missiles
to napalm at Fort Rucker, Fort Bragg and elsewhere
within the last 10 vears. Now weapons and ammuni-
tion are being acquired and combat crews have been
trained in their use. Should the emergency arise,
Gen. Easterbrook savs AA airplanes and rotoreraft are
ready to mount modern weapons,

Timely views pertinent to the problem exhibit
thorough understanding and support by Army plan-
ners of the complexities ahead:

Lt. Gen. Arthur Trudeau, R-and-D chicf, told Fry-
inG that “Army Aviation must be permitted to fight
like soldiers.” The division commander must be given
control over the unit’s envelope of air space. Whether

that air space should be set at 5,000 or 10,000 feet
must be decided " but they need it,. Commenting on
the role of USAF, he said, “the Air Force's bigger job
is to keep the enemy off the backs of dispersed field
forces over a large area and assume priority support
assignments wherever the need requires heavvweight
air strike assistance.”

General Trudeau places high priority upon  the
development of a flying crane, one that is capable of
|iﬂing five and 10 tons and one that has Fnrvn:',u_'hing
commercial application.

Brig, Gen, Ernest Easterbrook, director of AA train-
ing and a rated fixed-wing and helicopter pilot, states
that “Army command has shown us better under-
standing and given better support than ever before.
In fact, I believe the helicopter and its value as a
numagement vehicle has done much to convert field
commanders to a genuine Feel for our (AAYs) element
and to understand what airlift capability can do
for them."”

The important aspects of Army air developments
to future advancements in civil aviation were sum-
marized by Brig. Gen. Delk Oden, director of Army
Aviation. He viewed the future dividends this sway:

“In the LOH, HU-1 and Chinook alone, it appears
that the state of the art of rotarv-wing aircraft has
been expanded vears ahead of the mark civilian effort
could attain alone., Wav out in the future, say 10
vears or more, the Army’s probing into the problems
and expected practicality of VTOL or vertical Hight,
should provide enormous plowhacks to civil aviation.

“In our drive for simplicity, guantity buving and

Turbhine:powersd Bell HU-1 lronguais helicapters with [00.knat eruize, 200.mile ronge, serve ox wlifrby lochtical tronsposts aperating in combat rone




our emphasis upon lightweight and low-cost new
flight navigation systems, anti-collision aids, turbine
engines for light aireraft, mobile all-weather airport
facilities for helicopters and fixed wings, lightweight
radar and new infra-red terrain clearance equipment
are but a few of the many general aviation potential
henefits which can acerue from Army weapons re-
search, development and proenrement.”

Fryvize enumerates some of the realistic state-ol-
the-art advancements possible in general aviation
through Army R and D before the turn of the decade:
@ Availubility of 250-hp turboshaft engine devel-

oped for the LOH helicopter applicable to fixed-

wing aireraft as well.

@ Development of an automatie, visual presentation
navigation system that will make all-weather Hy-
ing simple and reliable.

@ Proving of mobile, hghtweight radar and small
field landing aids. both wvisual and electronic,
which may fall within the economic reach of
“Main Street” airports or landing strips.

@ Development of traffic control systems for battle-
ficld use that can prove relinble and feasible for
civil use in the control of large numbers of airceraft.

@ Development of motion and directional indicators
for helicopters which register accurately speeds in
all directions—sideways, up or down, backwards
or forward.

® Knowledge through research of pilot limitations
anel capabilities, training methods and technigues,
that will provide for safer, more efficient use of
private aireraft by pilots with mintmum training
and physical resources.

@ Sclective, “private line” communications systems.

Here is where military missions are highly com-
patible with civilian progress, and every dollar spent
is not lost on expendable weapons and vehicles. Great-
er support seems like a good Rnancial investment in
public welfare as well as in peace insurance.

Rotary-Wing
Operations

kimming between the trees—banking with rotor

tips inches above the ground—rushing beneath

utility wires and bridges—secking the enemy—
armed for a fight. This is the U. 5. Armyv's Acroscout
helicopter in its “nap of the earth” Hight routine—and
this was the experience shared by a Fuvixe editor as
he took the controls for a firsthand account of Army
Aviation’s new VTOL (vertical takeoff and lLanding)
concepls.

The ability of the helicopter to “live” in the feld,
using unprepared landing areas for servicing, is allow-
ing the integration of aerial and ground combat tactics
for use on the battleheld of tomorrow., With heli-

40

copters operating as an integral part of a fighting unit,
the ground commander is afforded o mobility hereto-
fore unknown.

Elements of this force were flown at the advanced
helicopter training unit at Fort Rucker, Alabama.
amdd at Fort Bragg, North Carolina, to sece how the
Army is utilizing rotoreraft,

The techniques applied in pilot training, in opera-
tional Hights, and in feld support and maintenance
were found Lo represent a basis of operation that can
lead to giant strides throughout the VTOL field.

Maj, Gen. Easterbrook has stated, “The helicopter
is more than an aireraft; it is 2 means of improving
operational management.”

Toward this end wnit commanders in inereasing
numbers will have rotoreraft made available to them.
The Army estimates that by 1970 it will have L0000
pilots and 8,000 aircraft with 75 per cent to 50 per
cent helicopters—of seven different types.  (Present
Army airfleet totals 5,612 aircraft of 15 models.)

The most recent Army requirement is for a mass-
ordered Light Observation Helicopter (LOH) with
deliveries to commence in October 1963,

Specifications set by the Army in o 12 company de-
sign competition call for the LOH to exceed the per-
formance capabilities of any helicopter in service
today by 30 per cent or better in range, endurance,
and  passenger miles per hour.  Winners—=The Bell
HO-4, Hiller's HO-5, and the Hughes HO-G—will un-
dergo extensive Hight test and field trials before an
initial order for a prototype is decided upon.

Regardless of the model selected, the LOH will be
a single-rotor, four-place craft cruising in the neigh-
borhood of 100 mph and have a 400-pound payload.
Powered by either the 250-hp Allison T63 or a back-
up engine, the LOH will become an integral part of
command control as well as be able to perform visual
observation and targel acquisition reconnaissance.

The ultimate LOH requirement is set to exceed the
4,000 mark in the next 10 vears at an estimated cost
of 5200 million. Having been designed to satisfy FAA
regulations simultaneously with those of the military
(see April Foyivg) this helicopter, coupled with the
research for lighter, more reliable components, could
well be the stepping-olf place for a long sought after,
low-cost utility aircraft for the commercial market.

In looking bevond the mission that individual air-
craft will perform when assigned to field vnits, Army
Aviation is embarking on a concept that includes
rotorcraft of various types combined into a single
front-line team. Omnee a proven quantity, the ground
commander will have at his disposal an “Air Cavalry
Troop” that containg all the essential elements to seck
out an enemy and destroy him.

While radio-controlled drones and fxed-wing  air-
craft can rl_:].a,}' information back to the g,r{'.ll,lnl;l it
concerning wide area coverage, the commander will
rely on the use of his helicopter Acroscouts on matters
that affect his immediate security.

The observation helicopter currently working  as
part of the Dhvision's Aviation B:_lll.ij.litm, Rrig;u:lu and
Artillery Headguarters, and the Air Cavalry Troop is
Bell's two-place H-13 Sioux.

The Aeroscout acts as the commander's eves and
ears and is armed with two 30 cal. machine guns, for
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THE AIRMAN'S WORLD

Soldier, soldier, timeless image
In the memory of man,
Marching, marching down the ages
In unbroken caravan,
Tramping, tramping to the drum beat
As the nations in their day
Move to empire, flourish, falter,
Pass in spiritual decay;
MU What of thee oh ageless image
As the cadences of Mars

’ W MmN\ Lift beyond embattled armies

! g “.‘E’g‘ To the clashing of the stars?
Soldier, soldier, timeless image
In the history of tears,
Charging, charging in the battles
Of conflicting hopes and fears,
Falling, falling to the calling
Of eternity’s tattoo
When the drumfire sweeps the columns
As the sun dispels the dew;
What of thee oh ageless image
As the thundering of Mars

Lifts beyond the twinkling camplires
To resound among the stars?

Soldier, soldier, timeless image

DF unbroken symmetry,

Marching, marching down the ages
To a changeless destiny,

Dying, dying for the causes

. That the creeds and breeds profess,
* In their little days of glory,

" Constitute their righteousness;

irt thou less the ageless image
That the mutterings of Mars

Art thou not oh timeless image
Bright beyond the world's decay
In that duty dwells immortal
Though the soldier pass away!

GILL ROBB WILSON
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self protection. To accomplish its mission, yet remain
relatively safe from enemy counterfire, the Army has
instituted, for both fight training and operational ma-
neuvers, the art of “nap of the earth” fying.

A sampling of the instruction required to master
the technique was undertaken by a Fryvixe editor
with Don C. Jones, a civilian Hight education spe-
cialist, from Hanchey Field, headquarters for the de-
partment of rotary-wing training at Fort Rucker. This
school contains within its syllabus the most complete
course of its kind in the world.

ith the cooperation of Maj. Joe Hix, projects
w-::hiuf, there was altorded a look at the ele-
ments required of the officer or warrant officer
candidates prior to assignment to an operational unit.

With basic instruction given at Camp Wolters,
Texas in the Hiller H-23 Raven, the pilot who comes
to Hanchey has better than 100 flight hours of heli-
copter experience behind him. The advanced training
is designed to equip the flving soldier for work in the
field. Approximately 650 officers and warrant officers
are graduated every vear (including Allied officers that
come to five per cent of the total), Getting through
the course is no small task as an average of 27 per cent
of each class [mls to make the grade.

Army Aviation utilizes both military and civilian

CURRENT FAMILY

! = L-19
’ BIRD DOG
Obhservation

) P - H=13
Reconnossance ; SHUX
T H-23
RAVEN

Litility Survaillionce LH'E'D .

P H-19
T = EHIEHASA‘I\"

Litility

Light Transpart

=i H-21

|

\

| &
} S

L,L H'34 f
e, CHOCTAW v
-__\_\_-- i /

Medium Transpart N, - aw, ST
| MOJAVE

Command
COMMANDER

instructors at a 50/50 ratio. The permanently sta-
tioned civilians help maintain the desired continuity
of technique at Hanchey while the military, with field
experience, bring the current operational practices
back for the new students to learn.

Flight at an altitude never exceeding 75 feet while
dodging natural and man-made obstacles, seems to
increase helicopter speed one hundred fold. Remain-
ing oriented, vet observing all that the ground com-
mander must have knowledge of, while being almost
inaccessible to enemy small arms fire, takes more than
“guts.” It requires a great measure of skill and confi-
dence that only excellent training standards can ac-
complish.

Engine failures, coupled with the other hazards of
front-line maneuvering, are magnified as the aircraft
flies in closer proximity to the ground. To minimize
these hazards emergency technigues have been de-
veloped through experiment and experience,

At 20 feet of altitude and full forward cruising
speed the Bell H-13's throttle was cut to simulate
engine failure on several occasions—sometimes when
least expected. Aml} tramming for this ordinarily dan-
gerous mancuver is to sacrifice the rotor rpm momen-
tar:lv maintaining the position of the collective, untl
the nose starts up through the horizon for the fare.

The collective is then lowered rapidly. The flare
builds up more than the sufficient rotor rpm to allow
collective application for a relatively smooth touch-
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Almest hidden by frees, Bell H-13 snokes slowly down o norrow pine-bordered dirt rood on F, Brogg confidence course designed to build pilot skill,

down. This straight-ahead approach, accomplished
within seconds, was carried through into-the-wind,
cross-wind, and down-wind emergencies. According
to Jones, only when the wind is excessive and the air-
craft is in a down-wind condition is a side flare ex-
ecuted to bring the aireraft partially into the wind to
further dissipate airspeed.

Going low over the tree tops to otherwise inacces-
sible landing sites is also a part of the nap of the earth
concept. While this has alwavs been a nemesis to
helicopter pilots, the Army utilizes its same autorota-
tional techniques to bring the helicopter as close to
zero airspeed as possible prior to settling into the
trees. Although aircraft damage may result, danger
to the pilot has proven to be minimal.

Special nap of the earth “confidence courses” have
been set aside at both Fort Rucker and Fort Bragg,
North Carolina to develop and maintain pilot pro-
ficiency.

To build confidence, all simulated engine failures
are flown to a full stop without use of the engine for
recovery, Because of the verv nature of the Army's
mission there is bound to be a degree of danger, but
the realistic and sound approach to every phase of
Hight instruction cuts that danger considerably.

A definition of "nap of the earth” flving as the Army
uses it would be “the technique of having the terrain
and its obstacles work for the pilot rather than
against him.”

FLYING—Moy 1962

SKYCON TEAM

pair of bobbing, weaving helicopters working to-

gether in a precise tactical formation forms a

new reconnaissance concepl known as the Sky-
con Team.

Skimming along at treetop level at an average G-
knot airspeed, the team provides an elusive, fast-mov-
ing scouting operation in and behind the battle zone.

Pilots at Simmons Army Air Field, Ft. Bragg, N. C..
developed the technique as a way of using the natural
agility of light observation helicopters in modern eom-
bat. Relying on “nap of the earth” flying for protec-
tion and maximum use of the element of surprise, the
closelv coordinated duo can spot enemy troop and
weapon movements, note shifts in the battle area and
in general probe enemy weaknesses,

But the Skycon concept also is designed to perform
a variety of special missions. Filots of the Headquar-
ters Co., 15th Airborne Corp. 5STRAC (Strategic Army
Corps) have developed techniques for hasty laying
of mine fields: raising of roadblocks by blowing down
or cutting trees:; disruption of communications and
setting up observation posts behind enemy lines,

Other missions aim at marking of targets, as with
smoke grenades; blowing up bridges; interrogation of
refugees; night reconnaissance; material analysis of
enemy weapons and even radiological survey.

Plans call for equipping Skvcon helicopters with

13
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weapons such as machine guns to help in stirring up
enemy reaction in scouting operations. Bomb shackles
also have been devised for the rotorcraft.

Two-man Bell H-135 are modified to provide right-
hand controls on one helicopter of each Skycon team
and left-hand controls on the other. This permits seat-
ing of observers on the opposite side in each heli-
copter, Then by alternating the helicopters left and
right in formation, the observers are positioned to scan
either in toward each other, as when scouting along
a road, or away from each other for a wider scan
pattern.

Using radio communications, Skycon pilots call out
pre-arranged code signals to position themselves in a
series of tactical formations to meet differing mission
and topographical conditions.

Spaced 30 to 60 yards apart, they fly right or left
echelon, abreast, in trail, or in bobbing movement. In
the bobbing maneuver each helicopter takes turns
rising abruptly for a better view of the terrain and
then ducking quickly back. Other signals call for one
helicopter to hold while the other investigates; hurry
te a rallying point; for both to land quickly; or to
make a 180-degree turn.

The Skycon concept places severe demands on both
equipment and men. The helicopters are subjected to
maximum performance Hight and redline operation
for prolonged periods.

ilots must be able to Hy entire missions right at
I:.I'_he treetops to avoid detection. Observers, who

are noncoms, must be capable of instant analysis
of battle conditions. To lessen exposure, the teams
never double back; so the observer must spot and
evaluate his objective the first time. He also doubles
as navigator and is burdened with the considerable
task of accurate positioning from his zig-zagging low-
altitude platform.

For effective scouting missions with the Skycon
concept, crews must be continuously briefed on the
area intelligence situation and ready to scramble
quickly. There is no time for a long briefing. As an
aid in positioning teams on programed missions, re-
ports are called in by radio at predesignated check
points. A fallen helicopter as a result can be located
approximately from his last reporting point.

Crews are trained for Skycon teams in three-week
periods at Simmons. Every day they fly a so-called
“confidence course” designed to hone to a fine degree
each pilot’s control of his helicopter. The first week is
devoted to mastering the confidence course and to
ground survival training. The second week concen-
trates on team maneuvers; and the third is used to
integrate tactical operations.

Fryive editors flew along with a pair of crack
Army pilots, First Lts. Gary W. Rauch and Gary F.
Rast as a team of the Bells careened through their
paces in both the confidence course and in the Skveon
formations.

The confidence course started out on a strip of dusty
sodl road lined with a full growth of pine timber.
Easing the Bells down to within a foot or two of the
road, the pilots gently nudged their vehicles along at
34

a walking pace. Surrounded by a cloud of dust, leaves
and assorted flying debris, the rotoreraft creeped
along between the trees. Clearance between the whirl-
ing blade tips and the trees: often less than a foot on
either side.

Three sets of electric utility wires cross overhead
at different points, One of these cables allows just
one foot of clearance for the rotor blades of the
H-13. To maneuver under this thin, low strand, the
pilot simply touched the front portion of the landing
skid gently to the ground and in this “stooping” pos-
ture eased the helicopter smoothly under the wire,
leaving two neat little furrows in the dust as with the
runners of a sleigh.

After the road-hugging portion of the course was
completed, the rotorcraft were goaded along at a 60
to 75-mph clip over the tree tops, along a low-level
creek bed run, and into and out of a confined clearing
in the woods with a landing. Average power was 20
inches and 2,300 rpm from the Lycoming V0435-23.

Pinnacle approach was practiced at the lip of a wide
earthen-walled pond, and the course ended with a
high-speed low-level Hat-approach autorotation.

What kind of an accident record results from opera-
tions like this? Headquarters Co. has proved they can
perform rugged tactical flying and still achieve an ex-
cellent safety record.

The company received Fort Braggs first flying
safety award, from the National Safety Council, for
Hying 528 days with 5.999.8 hours and 2,039 missions
without an accident or incident.

The company, commanded by Capt. Leyburn “Pete”
Brockwell, flew an average of 11.36 hours daily in
achieving the record. The award was dated 31 Janu-
ary 1962. The company’s last incident had been in 10
August 1960. It has assigned nine aircraft and eight
pilots. It flies two deHavilland L-20s, three Cessna
L-19s, two Bell H-13s and two Beech L-23s.

At the contact flight division, the various types of
equipment currently in operational use are available
at Hanchey. As new equipment is phased into the
Army concept, it is also brought to the school.

Cockpit mock-ups, which can electronically simu-
late procedures, are used as an inexpensive vet thor-
ough method of orienting the pilot with the more
advanced aircraft.

This indoctrination coupled with 89 hours of Hight
training truly readies the pilot for his mission in a
specific helicopter.

Proficiency is maintained at the field unit by stand-
ardization pilots who come to Fort Rucker for a spe-
cial course and then return to their units,

HELICOPTER ARMAMENT

he concept of armed helicopters in the ground
Tsuppurt mission has definitely found a place in

Army aviation, Although just six years in devel-
opment, remarkable progress has been made.

The General Electric Minigun, capable of firing
3000 rounds per minute, also .30 and .50 cal. and
7.62 mm machine guns plus airborne grenade launch-
ers, the Emerson Kit—with turret-like weapon move-
ment, 20 mm and 40 mm gun pods, 4.5- and 2.75-
inch rockets in addition to Nord Aviation’s §58-11 wire-
osuided missiles—all are presently included in the
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aerial arsenal. As these items are either proven or
discarded, new lightweight systems with the desired
accuracy and fire-power will be constantly evaluated.

Helicopter armament falls into three categories—
that of the light helicopter used for the aeroscout
mission, the utility helicopter, and the heavier equip-
ment whose primary mission is to destroy or neutralize
larger enemy concentrations.

Careful consideration had to be given to the use
of attachments of firing racks and guns. For this
a good deal of credit must go to the personnel at
Fort Rucker, whose enthusiasm and ingenuity have
increased the potential of every weapon system
mounted on air cavalry rotorcraft,

H-34s and H-21s are fitted out with 24 4.5-inch
rockets in racks of 12 at each side. Sweeping in as
two-aircraft sections, a leader and his wingman, firing
in salvo, put out the equivalent of three artillery hat-
talions.

The 4.5 rocket is spin stabilized, has a range of
9,000 meters and approximately the same bursting
radius as a 105-mm howitzer,

It was evaluated by the Army uwsing a MK VIII
illuminated type sight in an effort to separate ballistics
error from pilot error.

The 4.5 rocket development has reached a point
where the Army feels a new approach is more desir-
able. This will be in the form of the 2.75-inch rocket.
which ofters greater accuracy.

In-tlight loading, better sighting, and adjustable
weapons are items currently under development.

The most accurate firing displays were in the form
of missiles. An HU-1 Bell Iroquois, armed with six
Nord 85-11 guided missiles, has the capability of de-
stroying any known armor within the missile’s range
of 3,200 meters (19,550 feet or 3.75 miles).

The 8-11, a French design, is wire-guided by re-
mote control from the cockpit. The controls for it are
handled by either a copilot or a “gunner.” He literally
ouides the 63-pound missile traveling at 425 mph right
to the target.

Small tank-killer teams consisting of two or threc
helicopters, working with the infantry battalion, arc
envisioned.

he HU-1 series by Bell has proven its worth for
Tn variety of missions both in the field and for

training. Besides providing a stable weapons
platform {a yaw damper increases firing accuracy)
the Iroquois has an interior large enough to be set
up as either a squad carrier or a command post
complete with situation map boards and communica-
tions equipment. The latest of the HU-1s is the D
model, which is the object of a 954 million dollar
procurement program for fscal 1963. The HU-1DD
retains the compact size and low silhouette of its
predecessors (the 1A and 1B) but provides additional
troop-carrving capability and more fuel capacity for
33 per cent greater range. Relocation of the fuel cells
permits space for 12 fully equipped soldiers or a 50
per cent increase over the 1B and a 57 per cent in-
crease in internal cargo space.

In Hving the HU-1A through part of Fort Rucker’s
helicopter mstrument course for experience with this
utility aircraft, a new phase of Army aviation was
hroucght to lizht. This is the training that gives the

Belaw: Turbine-powered Boll HU-1 fires Mord 55-11 guided wire onti-fank
missile. Leff, Thriee are mounfed in rocks oa each side aof rotorcrofi
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pilot experience and confidence in his instruments to
make all-weather Hying an integral part of the heli-
copter mission,

In an instrument Hight with Capt. John Ford, in-
strument school branch chief, the hood was used
from takeoff as procedures were demonstrated.

The HU-1 provides stability and control that helps
the pilot fly the gauges smoothly.

The complete helicopter flight training course at
Fort Rucker is one that holds a high standard in every
phase.

The pilots this system produces take a back seat
to no one.

The Instrument Flight Division is the newest ad-
dition to the department of rotary-wing training at
Fort Rucker.

Like the contact division, it contains simulators
manufactured by Link and by the Trainer Corp. of
America. Earlier models have been adapted to the
helicopter configuration by personnel at Hanchey.
The pilot is given 25 hours under the hood prior to
entering the aircraft.

After 10 weeks of Hight training in which 65 hours
of dual and 16 hours of solo instruments are required,
the graduate is fully qualified for cross-country IFR
navigation in rotorcraft.

he instrument program is still in its infancy and
Tm}nﬁnu-ﬂ to fixed-wing instruments. However, it

utilizes the finest Sperry and Lear Gyros. Devel-
opment of the complete instrument helicopter still has
a way to go. In giving the pilot ability and confidence
in existing instruments, the Army theory is that once
having achieved proficiency, he can adapt to what-
ever system his mission calls for,

A new and far-reaching blind flving concept for
helicopters (See Fryvivg, September 1961) is presently
underway by the Army-Navy Instrument Program
(ANIP) at Bell helicopter. It utilizes a grid pattern

imposed on the canopy bubble. As visibility deterio-
rates, the pilot will be able to keep himself oriented
with the ground.

Until a full all-weather system is developed for
rotorcraft, ANIP has come up with what the Army
calls the Interim Integrated Instrumentation and Let
Down System, or as Bell has designated it, RAILS
(Remote Area Landing System).

Night Hving or landing under instrument visibility
conditions has been difficult in helicopters due to the
control complexities of the aircraft at the slower air-
speeds, RAILS—under Army evaluation at Fort Wat-
chuka, Kansas—is a complex device that uses a small
battery-powered ground beacon that can he carried
by hand and placed in remote or mountainous areas
by Army pathfinders.

Lightweight radar, in the helicopter, activates, lo-
cates, and then tracks the landing area ground beacon.
Up to 10 aircraft may operate simultaneously on any
one beacon. Utilizing the beacon as a position refer-
ence in conjunction with terrain aveidance radar, in
the aircraft, the system will guide the pilot around
obstacles to touch down.

In conjunction with a system of this kind, the need
for a simpler flight instrument display for helicopters
is the number one item.

Other considerations such as airspeed indicators
that give accurate readings between zero and 30
knots, altimeters accurate to within a foot of the
ground, and a complete back-up svstem upon which
the pilot can rely once committed to his approach
must be developed before the instrument helicopter
can truly come of age.

The first automatic Hight control device has been
developed for Army helicopters by the Sperry
Phoenix Company of Phoenix, Arizona. Known as the
AN/ASW-12, the 55-pound unit represents a major
step for the industry and will advance the IFR heli-
copter in both military and civil use.

Once installed the advantages for the military pilot
will be relief from control manipulation to allow

Sikorsky 5-64 Skycrone with twin lurbines Is designed to carry an esterncl lood of vp to nine tons or &0 fully equipped treops in a detachable pod.
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aiming of missiles and rockets, combat surveillanee,
or precision placement of external cargo while reduc-
ing pilot fatigue factors,

The AN/ASW-12 also can provide full avtomatic
landing approaches and en route navigation when
coupled to existing instrument systems.

Coupling this unit to RAILS or other remote area
svstems could be the answer to night and instrument
fights, This is again dependent on the research and
development of adequate back-up svstems.

Toward Fulfillment of the present all-weather mis-
siom the Army is looking to supplement the existing
cockpit installations. Negotiations are underway with
NARCO for their new UDI-2 DME, the Bvan Dop-
pler, and TACAN.

LOAD-CARRYING ROTORCRAFT

rovided with the ability to seek out the enemy in

practically all weather conditions, the com-

mander apprised of the enemy location can de-
ploy his forces with a larger measure of Hexibilitv.
At his disposal for troop movement are two light
and one mediom size transport helicopters: the Ver-
tol H-21 Shawnee capable of carryving 12 combat
equipped troops or 3.4580 pounds internally or a 3,000
pound sling load; the Sikorsky H-34 Choctaw with
comparable capabilities; and the larger twin piston-
engine Sikorsky H-37 Mojave, which carries 23 com-
bat troops.

The light transports are expected to be phased out
shortly, while the full Heet of B0 Mojaves currently
is undergoing modernization at the Sikorsky overhaul
and repair department. These present transports leave
a good deal to be desired for a combat situation,
due to their limiated payloads and logistical supply
problems.

Replacement for the piston-driven transports will
begin late this spring when the Army is due to take
delivery of its first twin-turbine Vertol HC-1B Chi-
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nook (HC-1B represents a $35.6 million program lor
the coming fiscal vear).

Powered by two Lycoming T-535 engines rated at
2,200 militarv shp each, the Chinook is capable of
carrving a maximum payload of more than seven tons
at 150 knots (34 Fully equipped troops or 24 litter pa-
tients and attendants). The 30-foot-long rear cahin
offers o straight-in rear ramp to speed loading of
evervthing from troops to vehicles to missiles.

Demonstrating what the Army is trying to achieve
with aircraft having the ability to “live” in the feld,
the Chinook is also designed for case of maintenance.,
Each HC-1B has its own built-in work platforms and
portable hoists for removal of engines, transmissions,
and rotor svstems.

With the HC-1B in combined wuse with the LOH
anel with the Armv's lirst turbine-driven helicopter,
Bell’s utility work horse the HU-1 Iroquois, all piston
helicopter equipment will be phased out of the serv-
ice, This will eliminate the one major difliculty in-
volved in logistical support for the aircraft. The use
of a common fuel, as well as relatively common
maintenanee  procedures  will simplify  the supply
function.

The use of 500-gallon sealed-bin containers has
been made to transport fuel to supply points. A com-
mon fuel not only for aireraft but for the other ve-
hicles in the held will further eliminate much of the
supply difficulty facing the Army today. In action,
resupply must be rapid vet careful to avoid fuel con-
tamination. A great deal of research is going into the
resupply problem since it is not felt that the sealed
hin adequately answers the need for rapid and clean
refueling.

Since the Korean War, during which some 21,000
front line casualties were moved to hospital areas in
life-saving time, the medical air program has really
come into its own, A matter of concern to every
troop commander, the evacuation and care of the
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wounded has grown to a full-scale operation with
units having their own aircraft and full facilities.

The Korean action brought out a key problem for
the medical personnel: how to cope with the large
number of evacuees that helicopters are capable of
bringing in every few minutes,

To help solve this, and other logistics problems and
give full-scale support of any military engagement
comes the latest in helicopter development—the flying
crane. The Army is expressing extreme interest in this
concept since movement of the support equipment
must be as Hexible and as mobile as the troops them-
selves, In this area the Army has evaluated the twin-
engine Sikorsky 5-60 crane.

s an interim measure, large lifting capability will
be added to present rotorcraft by use of Hex-
wing gliders. These unmanned towed craft

gain lifting potential through unique wing design.
Under development for the Army by the Ryan Aero-
nautical Company, the flex-wing can increase the
carrying capacity of current operational aircraft by
600 per cent as payloads of more than 10,000 pounds
are suspended beneath.

By 1970 the Army expects to have the airborne
cranes to facilitate the handling of logistics on a
large scale.

Lightweight vans, designed to military specifica-
tions, will be trucked or moved by rail to terminal
points to he preloaded and airlifted as required by
the front line units, These vans will be constructed of
rugeed light materials and will be able to contain any-
thing from troops and supplies to full operating rooms
and recovery wards complete with self contained
plants for lighting and air-conditioning,

This concept, while having a military basis, also
has civil defense and commereial applications that are
limitless.

For its mission the Army is looking into Sikorsky's

Boeing-Yertal HC-1 Chincok fronsport helicopter corries 33 frecps.

new turbine-powered 8§-64 Skycrane (see Frvinc
March 1962) and the plans for Hiller's STORC (Self-
ferrying Trans-ocean Rotary-wing Crane) with other
manufacturers expected to submit designs in the near
future.

The 5-64, already completed and in Hight test at the
Sikorsky plant, offers a useful load in excess of 9

tons and is generating a good deal of interest in heli-
copter circles. Power for the 5-64 is supplied by two
Pratt & Whitney JFTD12A-2 free turbine engines
maximum rated at 4,050 military shp each. The
larger crane concept—Hiller's STORC, still in the de-
velopment stage, may be capable of converting the
huge rotors into wings for high-speed, long-range air-
plane Hight.

With a gross weight in the area of 30 tons, it will
be powered by turbo-jet engines located at the rotor
blade tips to eliminate the heavy and complex shafts
and gears otherwise required.

In the area of high speed VTOL, its utilization is
anticipated for a fast, long-range means of bringing
supplies over greater distances to put at the disposal
of the ground commander.

The Tri-Service 5/VTOL, a product of the design
and research talents of Ling-Temco, Ryan, Vought
and Hiller—is the first of its type to have gotten past
the experimental stage and into prototype manufac-
ture. First flights for five of the 18-ton prototypes
are scheduled for 1964,

The state of the art of helicopter warfare is not
unlike the growth pattern for fixed-wing aireraft after
both World Wars T and II. The concept is good and
it shall grow. Sophisticated machines, svstems, and
armament are already appearing on the scene, In
helping to keep the peace the new mobile Army is
contributing immeasurably to make VTOL aircraft
realize its fullest potential.

Rotary-Wing
I'raining

n enemy emplacement is teeming with men.
Trucks move in and out under the cover of tree-

lined roads, accompanied by the normal sounds
of a battle-front location. In the background is the
steady drone of an engine. Suddenly a helicopter
rises above the tree tops., It has machine guns
mounted on its skid type landing gear; they chatter
as they spit bullets at the men and trucks,

Before the enemy can direct return fire, the rotor-
craft drops again behind the trees and is gone. Mo-
ments later, it rises again from an entirely new
direction and again takes its toll. It is not bound by
hattle lines; its attacks are omni-directional. Between
attacks, it hugs the ground while traveling at high
speeds; it is the Army’s new concept of “nap of the
carth” flying. The pilot’s duties are scouting and ob-
servation not unhke the Indian scout of the western
plains, but a great deal more deadly; the helicopter
has merely replaced the horse.

In the early morning, the heliport at Camp Wolters
near Mineral Wells, Texas becomes a bechive of ac-
tivity; a sea of helicopters comes to life. The engines
and rotors start on a hundred Hiller H-23Ds as they
warm up for the day’s training activities. This is the
U. 5. Army Primary Helicopter School.

One by one, the helicopters come to a hover and
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Hiller H-23D primary troiner an appreoch 1o Comp Welters heliport,

move into an orderly sequence of departure. In double
file, they leave the field. Near the boundary, they
split sharply at a 45-degree angle and proceed to the
stage fields and designated areas for instruction and
practice.

Simultaneously, other students depart the main
camp area in buses for the stage fhields to take their
turn, later in the moming, at flying the helicopter.
Stage fields are self-sufficient, and have their own
fuel, oil, tower, crash and rest facilities,

Learning to fy the helicopter is never a dull rou-
tine. The craft is capable of flyving in any direction
and frequently does. It appears docile in the hands
of the instructor who holds it motionless in a hover,
or gently nudges the stem of a weed with a skid tip
to show how easy it is. All he asks of the student is
to hold it over a large painted square on the ground.

Then the student takes the controls; it is no longer
motionless; it moves forward as the student pulls aft
on the cyclic stick to counteract it, but it doesn't stop,
50 he pulls more and this time it takes off rearward so
Fast you think it will dig its tail into the ground. For-
ward goes the stick and the tail goes up at an alarm-
ing angle, and some sideward motion sets in, Keep it
over the square? He just wishes he could keep it
pointing at the square!

But the hover is soon mastered as the student learns
to lead his stick movements, to “get ahead” of the
chopper, to anticipate. Tt finally “holds still” for him
and he is able to do hovering turns, sideward, and
even rearward Hight—under control.

Normal takeolls follow; the helicopter is tilted for-
ward at just the right rate as takeoff power is applied
angdd it moves smoothly off the “ground cushion”
through “translational lift" to a 40-knot attitude.

hen come normal approaches, then steep ap-
Tpmathes which will be used later for over-ob-

stacle landings, shallow approaches. and the de-
celeration exercises of bringing the helicopter to a
stop from 50 knots at 50 feet as fast as possible. Auto-
rotations are next.

First they are made straight ahead to learn the
fundamentals, then from ™ degrees, from 150 de-
grees with the helicopter coming down at over 1.400
feet per minute with engine idling and collective
pitch full down. As the ground comes up, a sharp
FLYING—May 1962

fair almost stops the descent. The skids are levelled
then and as the ship settles toward the ground, up on
the collective lets the inertia of the main rotor ease
the touch-down as a full stop power off landing is
made. At Camp Wolters, they have made over 1,100,
000 full touch-down power-off autorotative landings
since the school went into operation in 1956, They
are practiced both dual and solo.

Ranchers around Camp Wolters allow the heli-
copters to use their land for basic maneuver practice.
Areas have been established, with no monetary com-
pensation to the owners, where operational landings
can be made.

As the students progress, they learn to put the heli-
copter down in confined areas; arcas completely sur-
rounded by trees, down into the canvons and ravines,
Careful scrutiny is required, judgement development
is a by-product. This type of landing is valuable in
assault, transport, and rescue operations.

Road landings are practiced, running landings, take-
offs and simulated high altitude operation. Pinnacle
landings are made; here, the pilot may select a hill-
top, cliff, or peak to land on. Careful selection of
the spot and technique is required. Helicopters have
slid off the landing area; in training this 15 a red mark;
in combat it could be fatal.

For those who will take the Observation Pilot
Course, low Aying will be routine. This “nap of the
carth” Aving permits the pilot to skim along as low
as 25 feet above the ground virtually immune from
hostile fire except small arms, but it makes navigation
extremely difficult. Even more dangerous is engine
failure at this altitude. The pilot's reaction must be
swift, precise and correct.

The collective pitch must go down to maintain rotor
rpm, but it must be coordinated with back cyclic
stick as the pilot is steering dangerously between div-

Student in regged H-23D proctices rough-lerrain landing in clearing.

ing into the ground, dragging the tail on the ground
or ballooning upward to a precarious altitude at a
low airspeed—it takes skill. The student will become
highly proficient in this maneuver before graduation.

Near noon, on a training day, the entire group re-
turns to the home Reld. A line of homeward bound
helicopters forms near the field boundary and buileds
outward. All are evenly spaced and traveling at an
exact, predetermined airspeed. There are frequently
more than 50 helicopters in the pattern at one time,
From the single-file entry, they break into a double
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column near the field boundary. One by one, each
finds his parking place and lands with the wind quar-
tering from the right rear to cause the main rotor
blades to “lift” as thev approach and pass the tail
cone during shut down. The shut-down of engines
and rotors is carefully supervised by the tower to
prevent rotor wash of a hovering helicopter from
causing flapping and possible damage to the blades
of those shutting down. From the time the first heli-
copter enters the pattern until all engines are shut
down, 100 aircraft can be landed in less than 20
minutes,

Classes are divided into two groups. While one is
flving, the other attends ground school and gets its
Hving on the following half day.

round school includes 13 hours of helicopter aero-
G dynamics, 48 hours of H-23D maintenance and
three hours helicopter flving safety for qualified
fixed-wing aviators. For those with no previous mili-
tary pilot experience, the course is increased to 15
hours helicopter aerodynamics, 65 hours H-23D main-
tenance, 31 hours meterology, 34 hours navigation
and nine hours of helicopter flving safety.,

Since separating from the Air Force in 1956, the
school has been operated through contract by South-
ern Airways of Atlanta, Ga. In addition to the school
at Camp Wolters, Southern operates a scheduled air-
line covering the southeastern states and has the
Beecheratt distributorship for the same area. It for-
merly operated the Air Foree contract school at Bain-
bridge, Ga,

Many Hight instructors at Camp Wolters are retired
service helicopter pilots with considerable Hight time.
Present instructor pilot helicopter Hight time averages
near the 2,000-hour mark. Approximately 100 instrue-
tor pilots are emploved, and the student-instructor
ratio is three to one. Current Southern Airway policy
requires new instructors to have over 200 hours of
helicopter Hight time, possess an FAA Commercial
Helicopter Pilot certificate, and preferably be gradu-
ates of one of the service helicopter schools.

In the school structure, the military furnishes the
school plant, all equipment including helicopters,
buses, automobiles, ete, plant repairs and utilities.
They provide student administration, military train-
g, Faculty boards and conduct a warrant officer
candidate school for enlisted students. Training,
maintenance, Hying safety, and property accounting
are supervised by the Army. Military pilots spot-
check students and the contractor’s Hight instructors
to insure quality control and standardization of in-
struction.

Southern Airways conduets the flight and academic
training, maintains the aircraft, vehicles and equip-
ment, operates the heliport, stage helds, ground trans-
portation, aircraft fire and crash equipment, radio
communications, weather service, maintains a Hying
safety program and the government property account.

Three courses are presently offered. The Officer
Rotary-Wing Qualification Course is for officer grade
fixed-wing aviators, who, because of their assignment
have a need to be helicopter qualified. Students may

be active duty Begular or Reserve officers, Army Na-
tional Guard officers, or foreign national pilots from
neutral or allied countries.

The course is eight weeks' duration, includes 70
hours of helicopter Hying and G4 hours of ground
school. Elimination rate is less than one per cent, and
sraduates normally return to their previous units.

The Primary Officer-Rotary Wing Course is for of-
ficers and warrant officers from the same sources as
the qualification course except they lack previous mili-
tary pilot training. The course is 16 weeks, has 110
fying hours and 157 academic hours.

The Warrant Officer Candidate Course is for en-
listed men who attend a four-week OCS tvpe pre-
Hight course prior to starting {light training and then
tollow the same curriculum as the primary officer
course. Elimination rate for the latter two courses
has been running from 10 to 12 per cent. Graduates
presently go to Fort Rucker, Alabama for advanced
training. Enlisted men will receive their warrants
there. The qualification and combined primary
courses classes normally have 65 students each.

When the Observation Pilot Course is started at
Camp Wolters in July, 31 of the primary students will
remain there for that training. The Bell H-13E and
Hiller H-23D helicopters will be utilized in this course.

Camp Wolters is a natural for this type training.
Local terrain is rolling with numerous ravines, valleys
and hills, and covered with mesquite and serub oak.
Low-level Hight requires the pilot to maintain a con-
stant alertness and attention to fAying the aircraft, He
must carefully divide his attention and utilize map-
reading skills to a maximum., There is a notable ab-
sence of check points for pilotage and low-level navi-
gation. Dead reckoning becomes a prime method of
maintaining orientation in order to perform planned
tactical missions.

The Southern Airways organization is built around
three sections under General Manager R. L. Thomas.
Training and operations is headed by Joseph Shields,
Wayne Schwalm is director of maintenance and
Samuel Knight is director of materiel. These three
sections have been developed into closely coordinated
teams, each augmenting the services of the others.

he H-23D has proved to be a tough, reliable heli-
Tmptcr, according to Shiclds. The in-commission

rate has consistently been over 70 per cent.
Monthly flying averages between 5000 and 9,000
hours, for an average of 50 hours per helicopter per
month. Engine life average is just over 700 hours
although they are approved for 1.000 hours.

Maintenance performs over 1M periodic inspections
and 10 to 15 engine changes per month. Frequently,
over 100 post-flight inspections are performed in a
single night. The average is quite close to this figure.
A Former heavy-equipment overhaul building is used
to permit these inspections to be made inside to al-
leviate any tendency to pass over items because of
discomfort of the mechanic due to weather and to
provide adeguate illumination,

The material section is able to maintain a low out-
of-commission rate for parts through the use of an
IBM data machine. Constant check is kept on parts
replacement frequency and planned replacement al-
lows for a relatively low inventory of parts.

Harmonious relations between Southern Airways
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and the military at Camp Wolters, which is now
headed by School Commandant and Post Commander
Col. Jack K. Norris and Assistant Commandant Col.
Erdie . Lansford, has led to a highly satisfactory
operation. In addition to the low elimination rate.
the school product has been maintained at a high
level. The school was awarded the MeClellan Safety
Award in 1960, During the fiscal vear 1962 it will
rraduate nearly 1,300 pilots.

Fixed-Wing
Operations

n the new Army battle line stands a small but re-
markable phalanx of fixed-wing aircraft. Small, as
changing conditions have assigned the primary

role to rotarv-wing aircraft. Remarkable, because
outstanding performance and versatility have enabled
them to survive a rugged trial by arms. A trial by
arms in competition with others of their kind as well
as against the traditional adversaries of fixed-wing air-
craft—rough terrain and limited access landing areas.

The prominent new members of this fixed-wing
fraternity are the de Havilland Caribou AC-1 and the
Grumman Mohawk AO-1.

Having performed veoman service for over a decade
as all-around observation and utility aiveraft, the
Cessna L-19 Birddog stands ready to retire, with
honors, in deference to the upcoming light observation
helicopter.

New helicopters such as the Bell HU-1 Iroguois
stand to supplant the de Havilland L-20 Beaver and
U-1A Otter in the wtility held.

In the command category the Beech L-23 Seminole
and Aero Commander L-26 retain their status as fast,
economical personnel and utility transportation.

An aeronautical paradox in this Army fixed-wing
lineup is the Caribou. A spread-eagled giant with a

vertical stabilizer that towers almost 32 feet. it
casily dominates its smaller fixed-wing brethren on
the Army ramp.

Bemarkably, in spite of its size it can hold its own
with them in performance. Allowing for wing clear-
ance, the Caribou can be made to shoe-horn in and
out of any field the L-19 can handle, according to the
men who Ay her,

One of Fryive's editors flew along as they went
out to prove it. The big aircraft is taxied by means of
a4 nose wheel steering wheel on the left cockpit wall.
This permits the towering stabilizer control surfaces to
remain locked in gusty conditions while maneuvering
on the ground.

An unusually elean cockpit lavout is achieved I
placing the engine controls overhead. A touch of extra
luxury is the mounting of radio equipment on a sliding
console between the pilots. The entire console can be
shoved forward under the instrument panel out of the
wity. Uircuit breakers are located behind the pilots.

A maximum performance takeoff in the Caribou was
a revealing experience. 'With the 1,450-hp twin Pratt
& Whitney R-2000 engines at takeoff throttle, rotation
was begun at a mere 45 knots indicated, and liftoff at
55 knots as the pilot simply hauled the control wheel
back in his stomach. Thirty degrees of flaps were
lowered for takeoff. Flaps run the full span of the
wing and the outer trailing portions operate inde-
IIL"I“]'.'II!.I_".' H & .:!“{‘:rllnh-

The aireraft, with full fuel and five aboard, elimbed
at-110 knots and 1000 fpm. Normal elimb power was
35 inches and 2,250 rpm. Normal eruise at 2,500 feet
with 32 inches mp and 2,000 rpm gave 140 knots in-
dicated.

The Caribou achieves outstanding short-field land-
ing performance with full 40 degrees of flaps lowered.
An airspeed of only 60 to 63 knots=low for many «
light civil aireraft—was held on final approach into
the stubble section of a practice strip on the Fort
Rucker reservation.

A brief Hare-out and then Bamm! The aireraft was
down. Brakes were promptly slammed on and the big
airplane shuddered to a grinding halt in an estimated
200 feet—in spite of the fact that the Caribou does not

Grumman Mahawk Iwin-furboprop A1 is fitfed with flash-flares for night reconnaissonce mission, Flares, fired above, automatically trigger comeras
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come equipped with reversible-pitch  propellers.

How much performance is sacrificed with a full
load at the aircraft's 28.500-pound gross? According
to Capt. Charles Quinn: “Performance is much the
same even when at gross weight.”

Among other features demonstrated by Capt. Quinn
was the stall warning indicator. Instead of a horn, a
rapid vibration of the control wheel signals when the
airspeed is seven knots above a stall. An even more
vigorous vibration occurs three knots above a stall.

Another feature was automatic feathering, which
on loss of fuel pressure or engine power automatically
feathers the propeller of the failing engine on take-
off. A safetv feature, however, prevents feathering of
both props.

Sampling ung]e -engine performance, Capt. Quinn
feathered one engine and on the other held 42 inches
and 2,500 rpm METO power. The aircraft easily
managed a L0000 fpm climb. With a single-engine
cruise configuration it held 120 knots IAS with 35
inches and 2,250 rpm.

What does the Army pilot think of the Caribou and
its performance? “This airplane’s really made to live
out in the field,” commented Quinn with a glance be-
low at the typically abbreviated landing strips dotting
the Fort Rucker area. “1 wouldn't be alfraid to land in
any of the fields around here. And one man can fly
the aircraft very easily. Everything is in reach of the
pilot.”

The Caribou is designed to provide close support
to ground forces in forward battle areas. With a 1,150-
cubic-foot cabin that can be loaded from the rear at
truck level, the aircraft with full fuel and 950 nautical
miles’ range can carry a payload of 5562 pounds.
With fuel for 200 nautical miles the payload is 8.765
pounds.

It has the load capacity for 32 armed l'l'ﬂDp.‘: or a
pair of jeeps and an ammunition carrier.

For added versatility wheel-skis have been devel-

DeHavilland Caoribau flaps ren the full span af the wing fas STOL,

oped and tested to permit full winter operations.

As for the Future, deHavilland has under consider-
ation a military version powered by turboprop engines,
probably the 2,600 shp General Electric TG64. The
Canadian company told Fryixc the modification, if
adopted, would result in a “very marked improvement
in payload, speed, etc., over the present piston-engine
version.” The aircraft would be “refined and redimen-
sioned” to take advantage of the additional power.

DeHavilland to date has carried the project only
into the design study stage and is not firmly committed
to go ahead on it.

The TG4 has already been mounted in the Caribou
airframe, but merely as a testbed to log flving time
on the engines for certification.

The first Caribou was delivered to the U.S. Army in
the fall of 1959. A total of 20 have been delivered
to date, and 300 are projected by 1970.

The Grumman Mohawk AQ-1 claims the distinetion

Cessna L-19s are vied nof only as primary troining oircroft for fined-wing pilols, bul alio te perferm reconnaisionce missions within the combal zane,
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of being the fastest and probably the most sophisti-
cated aircraft in the Army fleet. Red-lined at 387
knots, the aireraft was urged up to 300 knots indicated
for a FLyvine editor after a typical Army wing-over
that more closely resembled a Split-5.

At 300 feet of altitude the twin-turboprop held 260
knots IAS in a dodeing, twisting run above the trees.

Although wunarmed, the airplane has the sensitive
touch and the maneuverability of a hghter. A light
pressure on the dual control stick (no wheel in this
aireraft) gives a fairly fast rate of turn for a smooth,
effortless aileron roll.

The automatic Niel control system permits rapid
rate throttle advancement and, conversely, speed
brakes can be actuated at any airspeed.

In spite of twin Lycoming T53-L3 engines of 1,003
eshp ecach, and a clean configuration, the Mohawk
does not have a high cruise speed. Forty pounds of
torque and 14530 rpm vielded 180 knots TAS at 4,500
feet. Upping this to 60 pounds torque and 1,650 rpm
edoed the airspeed up a shade over 220 knots.

Typical of most Army aircraft, however, the
Mohawk's forte is in the realm of short-field takeolts
and landings.

Capt. James L. Whited, light instructor in the
Mohawk program at Fort Rucker, demonstrated on an
auxiliary fleld. He brought the aircraft down final
approach at 50 knots indicated with full flaps at a 500
to GO0 fpm rate of sink.

he Mohawk, incorporating a ruggedness of con-
Tstmr:tiun inherited from its Grumman Naval fore-

bears, was not allowed the luxury of a gentle
roundout. Insteacd, the aireraft was pancaked in a
three-point touchdown. The gear cushioned the im-
pact well, however, and immediately the power brakes
were applied and propellers placed in reverse pitch.
The airplane obligingly slammed to a halt in approxi-
mately 80 to 100 feet. The gear is built to stand a
sink rate of 1,020 feet per minute.
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In takeofl, the stick was pulled back at 65 knots and
the aircraft flew off strongly.

The airplane’s slow-flight capability is enhanced by
slats that are activated in coordination with the flaps.
and by inboard ailerons activated when Haps are ex-
tended.

The bulbous plexiglass cockpit and rear-mounted
wing permit excellent vigibility from the Mohawk.
The airplane is equipped with an automatic engine
synchronizing feature as well as auto-feathering. The
latter automatically feathers the propeller of a failing
engine on the eritical takeolf period. The instrument
panel is outhitted with a Collins FID 105 flight director
svstem.

For pilot safety, a Martin-Baker automatic ejection
svstem permitting low-level bail-outs is installed on
the Mohawk. It is activated in Navy fashion by pull-
ing down a face curtain ring from above the head.

The aircraft i1s designed to perform a variety of
surveillance missions and has been outfitted with side-
looking radar in the AO-1BF version, and with infra-
red detection equipment in the AQ-1CF version.

The capability of the AOQ-1AF basic visual photo-
eraphic version as a photo reconnaissance aireraft was
demonstrated to Fovize editors during a low-level
night mission.

Special removable Hare pods are mounted on the
upper wing root for night photo missions. Each pod
carries 32 photo Hares. The photo-Hash flares are fired
up above the aircraft as it passes over the target area.
The Hashes activate a sensor mounted on top of the
fuselage, and this triggers the cameras.

Programmed to fly at 1L500-foot altitude on 10-
minute departure intervals., the Mohawks took off on
a planned 47-mile mission. To simulate combat condi-
tions navigation was planned strictly on dead reckon-
ing using visual sightings for countercheck, without
use of radio facilities.

To enhance the effect of short-field operations, run-
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way lights were turned on for only a portion of the
available strip.

As an extra challenge to the pilots” ability to meet
changing conditions, after takeoff the entire mission
was changed and pilots directed by radio code to an-
other photo objective.

Films evaluated after the flight determined the
success of the mission for each pilot,

A total of 75 Mohawks have been delivered at this
writing, while 250 are projected by 1970,

Fixed-Wing

Training

he L-19 is a brute brother of the Cessna civilian
THEEL It will stand almost straight up on its prop

in a miximum angle of elimb takeoff. It can be
slammed onto the stubble surface of a forest clearing.
Yet it can be weaseled between the trees into a nar-
row dirt road, in a cross-wind. Frvinc editors flew
in the L-19 as these maneuvers were demonstrated.

Teaching the Army pilot to handle this pocket-sized
tiger with the authority that achieves results in a
combat mission and with the finesse that guarantees a
long life for both aircraft and pilot is what goes on
at Fort Rucker, Alabama.

Use of this two-place liason aircraft for beginner
pilot training is just one of several unusual aspects of
the Army pilot training program.

“We're unigque in the fact that our primary trainer
is also one of our fighting aircraft,” points out Capt.
Darrel W. Basom, operations officer for primary fixed-
wing training.

Another unusual aspect is the use of brand new
gracduates of the fixed-wing training program as in-
structors in the advanced phase of training.

Still a third, which puts civil operations in an in-
teresting light, is instrument training in actual weath-
er conditions with light single-engine aircraft.

The normal course of training for the fixed-wing
pilot at Fort Rucker ends after he has completed pri-

mary and advanced training in the L-19 and instru-
ment training in the de Havilland Beaver L-20. He
then is reassigned to his home unit for training with
his outfit. Later he may be returned to Fort Bucker
to learn to Ay either the de Havilland twin-engine
Caribou transport or the twin-turboprop Mohawk
surveillance aircraft built by Grumman.

There is no transition aircraft for multiengine train-
ing. The transition from the L-19 and Beaver, how-
ever, 15 not a difficult one, according to instructors at
Fort Rucker.

The entire setup at the Army primary training area
is different from its Air Force counterpart. First of all,
all the student pilots are officers or warrant officers.
There is no Armyv Aviation Cadet program with stu-
dent pilots coming directly in from civilian life. Po-
tential pilots are selected from Army units in the feld,
with an eve to oblaining men who first of all have
acguired a solid background in combat training,

Army men are launched in their aviation career with
a primary training program of simple, straightforward
objectives. “We are here to turn out a student that
can handle the aireraft safely and with good coordina-
thom,” says Capt. Basom.

The actual flight instruction is performed by civil-
ians of the Hawthorne School of Aviation on a civilian
contract basis. Military pilots maintain uniform stand-
ards by check rides,

The primary phase, at Lowe Army Air Field on the
Fort Rucker reservation, gives the student 120 hours
behind a control stick and 251 hours behind a desk in
academic schooling. The greatest attrition comes in
the pre-solo phase of flying when some 25 per cent of
the pilot candidates drop out.

This attrition rate is lowered Lo some seven per cent,
however, in ROTC students entering with 35 hours of
Hight training already behind them (see box p. 46).

Solo time in the L-19 wsually is between eight and
13 hours in the primary phase.

In the airplane the student learns such basic maneu-
vers as stalls, spins, chandelles, lazy eights, eights
around a pylon, and rectangular courses, to prepare
him for traffic patterns.

Because of the limitations of the aireraft, no aero-
batics are taught.

About 20 hours of instrument time is given to the
Army pilot in the primary phase. He fies from the
rear seat of a TL-19D equipped with a variable-pitch
prop and a special instrument panel mounted before
him right at face level. Blinds all around the cockpit

De Hovilland L-Z0 Beover wiility transport, long a moinstay of Army operotions. There are &40 of these oircroft in the current Army inventory.
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VISUAL GLIDE SLOPE INDICATOR

Ax vExrExsIvE visual glide slope in-
dicator that can be carried around by
hand is one result of the “foxhole
thinking” at Simmons Army Air Field,
The indicator was devised by mem-
bers of Headguarters Co., 18th Aire
borne Corps. to guide fixed- and
rotarv-wing aireraft to might landings
in battle terrain.

An example of what native ingenu-
ity can do, it is paired with sets of
small blinker devices [also “home-
built”) wsed to mark landing areas,

Both easily could be adapted Ffor
civil use at small Kelds lacking elab-
orate night lighting equipment.

The glide slope indicator is made
from nothing more than a .50 cal
ammo box, A pair of div cell batteries
hooked up to an aircraflt wing posi-
tion light provides a beam of light
aimed through an opening at one end

of the ammo box, mounted on legs,

The small rectangular opening has
three pieces of colored glass or plas-
tic: vellow on top, green in the center
and red below, Cost of the device:
about %3 to 54,

The incoming pilot merely  lines
himsell up with the portahle “runway
lights” and Hies the green beam down
to the landing area. IF he's above the
proper glide path, he sees vellow: if
helow, red.

How well does it work over danger-
ous wooded terrain? “T'll Ay into any
strip at night with thiz deviee,” savs
Maj. Clifford 5. Athey (left), assistant
aviation officer for the 18th  Air-
borne Corps.

The rumway marker and threshold
lights are put together from 30 cal.
ammo boxes and can be made to
flash a steady or a blinking light.

give the student pilot completely hooded Hight.

From this position he is taught instrument takeoffs,
chimbs, descents, chmbing and descending turns, gvro
turns, steep tumns, straight and turning stalls as well as
recovery from unusual positions,

Each instructor starts out with three students, al-
though attrition may lower this number. The entire
course takes 17 weeks and three davs, and a class
graduates every six weeks., Four classes run concur-
rently with 65 officers to a class. A fixed-wing program

et . TS

-

Beech L-23F, military veriion of the Queen Air, i3 command tronspast,

For training helicopter-rated pilots lasts six weeks.

During academic training heaviest emphasis is
placed on aircraft maintenance, and students receive
80 hours on this subject. Next comes radio communi-
cations with 34 hours; navigation, 30; and weather, 25
hours. Other courses cover principles of Hight, Hight
planning and flight instruments. Twenty-one hours of
instrument instruction is also conducted in the Link
Model I-CA1-45.

On moving up to the second or advanced contact
phase of training, the Army pilot learns to control his
aircraft with the critical accuracy and foresight de-
manded by low-level flving and operations out of
rugged terrain.

His classroom is some 61,000 acres of wiregrass,
pine forest, narrow clearings and wood-lined sod roads,

He learns to master the short-field takeoff and
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landing until it becomes second nature, As his aircraft
is unarmed and slow. he learns how to take advantage
of its high maneuverability and to work on the deck
or over the trees for protection.

Flying through a maximum performance climbout
from the rear or instructor’s seat of the L-19 gives a
unigue opportunity to evaluate both aircraft and in-
structor,

First of all, the man in the back seat can see nothing
of the instrument panel up front. This is blocked out
by the student pilot. In addition, the conventional
gear configuration allows the instructor only an ab-
breviated glimpse of the runway by craning left and
right,

Before takeoff, 20 degrees of Haps are lowered,
throttle is advanced to the stop with stick full back.
As brakes are released and the run begins, stick is
atlvanced to neutral. After Hy-off, the L-19 can be
bent up to an angle that from the rear seat seems
almost straight up. A 213-hp Continental engine holds
the aircraft in this remarkable attitude, just over a
stall, until the trees are cleared.

Throughout each mancuver the instructor must rely
on his “feel” of the airplane and the sound of the
engine as a double-check on student performance.
The high degree of skill required for this type of flying
miakes even more remarkable the extensive use of
newly trained pilots as instructors in the advanced
course.

owever, they are credited with making up in ag-
“ gressiveness and inspiration what they lack in

experience, They are given an extra 45 to 50
hours of training in methods of instruction to prepare
them for their new role as Hight instructors. Approxi-
mately half of the instructors in advanced fixed-wing
training in L-19s are of this category and help ease the
pilot shortage presently existing in the Army aviation
program.

To help in navigating from low altitude, the pilot
is taught to pick out prominent terrain features hefore
moving down on the deck. If enemy fire is en-
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countered, either from the ground or an attacking air-
craft. the L-19 has one supreme defense—its maneu-
verability.

Flight instructor Capt. William Fugit demonstrated
with a hard, quick wing-over that came closer to a
Split-§ as he rolled over inverted and racked the L-19
around to a level-off just above the trees.

During low-level flight the aircraft is trimmed
slightly nose-up so that a slight forward pressure is
required to hold constant altitude. If the pilot’s atten-
tion 1s diverted and he relaxes on the controls, the
atreraft then will climb away from the ground.

he Army pilot learns to evaluate his landing area

from a high reconnaissance of from 400 to 600

feet and a low reconnaissance 10 to 40 feet above
the trees. He checks landing area width and length,
wind direction and strength and surface condition a
well as possible forced landing areas. The second, low
pass with 20 degrees of Haps gives a hnal check on
surface conditions.

Approaches are made with power on and an almost
level constant pitch attitude. For maximum accuracy
in hitting a preselected touchdown point, the rate of
descent is controlled with power. A point on the land-
ing area is picked out to signal a go-around if a safe
landing is not assured.

Again, maximum knowledge of the aircraft is de-
manded of the pilot, as the approach is managed by
the sense of feel without reference to flight instru-
ments. This leaves the pilot free to watch out for
other aircraft as well as to properly judge his descent
in areas of critical clearance.

To practice landing in restricted areas such as
forest clearings, the student frst is given a “barrier”
approach somewhat more forgiving than those he will

encounter later om. This barrier consists simply of
a string stretched across the Hight path and marked
with ribbons. The student practices his approaches
over this 50-foot-high barrier.

To aid him in evaluating his techmique, the Army
has devised an ingenious but simple method (see op-
posite page) of photographing landing aireraft with
Polaroid cameras.

After completing nine weeks and two days of Phase
B advanced contact training and logging another 70
hours of Hight time, the Army pilot makes the plunge
into advanced instrument training—in Phase C.

A large segment of previously trained Army pilots
still lacking instrument Hight qualifications, however,
are trained by the civilian contract school, Ross Avia-
tion, Inc. at Fort Sill, Oklahoma. in Piper Comanches
lsee Fryive September 1961).

The pilot going through the Fort Rucker program,
already fortified with 41 hours of hood and Link time
on basic instruments from his primary phase, now
faces another 54 hours of hood or weatheér time in the
de Havilland Beaver,

The course is streamlined to the extent that low
frequency range procedures have been dropped. In
its place the pilot studies and flies omni, ADF, 1LS
{both legs) and radar—both en route and GCA.

The most unique phase of training in the Army
instrument program launches student pilots on cross-
country flights in actual weather conditions in the
single-engine L-20.

These are incorporated hirst of all in flights lasting
a single dayv. Aireraft head out about 300 miles or to
such points as New Orleans, La., Jackson, Miss, and
Memphis, Tenn. Each instructor takes along three
students. The student at the controls wears a visor
for hooded fight if no actual IFR conditions exist.

In what the Army calls “multiple training” the two
students awaiting their turn at the controls listen in

Tue Ansy ROTC Flight Training
Program, having proved successful
for its first four years of existence,

ARMY ROTC FLIGHT TRAINING PROGRAM

curricular and does not modify the
primary purpose of the Army ROTC

cessfully completed the course for a
completion rate of 75.3 per cent.
After completing the course, ROTC

was extended for another four vears
in  Augunst, 1860, The purpose of
the program is to motivate college
students to seek a career in Army
Avialion, sereen applicants for Army
Aviation training, act as a career in-
centive m the regular Army, and to
create a reserve pool of qualified awvi-
ators who may be utilized in the
event of national emergency.

The flight instruction is given by
FAA-upproved fying schools. To
gualify, a fight school must meet
certain standards of insurance pro-
tection, instructor personnel, and fa-
vilities, and must be in close prox-
imity to the college being served.

In order to enroll in the Flight
Traiming Program, an ROTC student
must be in his senior year and mect
academic amnd medical requirements
set by the Army,

The Aight training program is extra-

program, which is to provide gqualified
junior officers in sufficient quantity to
meet the annual needs of the Army.

Textbooks, fiving clothing, and
nther eguipment necessary  for the
program are supplicd to the student
hv either the Army or the Hight
school.

The object of the program is to
train students in the basic ground and
Hight fundamentals. An FAA-approved
standardized Hight traimimg program
i5 presented, and reguires 33 hours of
ground instruction and 361 hours of
flight instruction. Periodic checks are
regquired and are conducted after 12
and 20 hours of fight training. The
final check Hight is given by the FAA
at 35 hours. Those students who qual-
ifv may apply for an FAA prvate
pilot’s license.

In the academic vear 196G0-G1, 430
cadets enrolled in the program at 57
institutions. Of this number, 339 suc-

graduates have attended Army fxed-
wing and helicopter schools. Their
performance here has shown the use-
fulness of the Flight Training Pro-
gram. The attrition rate of the Former
ROTC cadets was 6.6 per cent as
compared with the overall primary
fying school rate of 27 per cent, This
reduction in attrition represented a
decided savings to the Army in mon-
ey, time, and eHort,

Because of the low attrition rate,
the Army feels that the sereening of
applicants for aviation training was
successfully accomplished, and  that
the program definitely stimulated in-
terest in Army Aviation and the reg-
ular Army as a career,

Satisfied with these results, the
Army has increased the number of
training spaces to 600 in the ROTC
Flight Training Program for the 1962~
i3 school year.
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POLAROID CAMERA TRAINING AID

TecuxpuEs rom critical barrier ap-
proaches are sharpened guickly and
simply by a novel Army pictorial
method using Polaroid cameras.

As the student pilot passes over the
string barrier and makes his touch-
down, cameras mounted on the field
and in the airplane record the air-
eraft’s position and attitude.

Three cameras are used. One phio-
tographs the aireraft at the barrier;
the second ecatches the touchdown;
and a third, mounted in the cockpit
and triggered by the instructor, shows
the aireraft panel and approach.

The system, the idea for which wus
sparked by Maj. Gen. Emest F.
Easterbrook, Fort Bucker Comiman-
der, gives an instantaneous check ol
studlent  progress and proficiency to
aid the instructor in a fast critique.

The barrier approaches are used to
simulate landings in short  Felds
hounded by high trees,

The photographic method has ob-
vious application for civil training.

on the radio procedures and learn from their col-
league's experience.

In the later stages of their instrument training
groups of students under an instructor’s tutelage em-
bark on four-day cross-country flichts that range as far
as 1000 miles from home base. This gives students
firsthand experience in flight planning under actual
weather conditions, and in dealing with different
topographical, climate and air traffic control regions.

While on cross-country, the students are taken to
visit various ATC centers along their routes to gain
additional perspective on the operation of the Air
Traffic Control system,

“These flights contribute a great deal to building
up their confidence in actual weather,” notes James
Morris, supervisory education specialist for Hight.

How does the Army instrument pilot stack up under
this program of instruction with his counterparts in
the other services?

“You ask the average controller,” savs Morris. “and
theyv'll give us a high rating.”

Research
and Development

]';Hdurship in subsonic aeronautical research, once
shared by many agencies, has come to rest on
the shoulders of one organization—the United
States Army. The Air Force and Navy have gone
supersonic and no longer support large research efforts
geared to building better low-speed subsonic aireraft.

Funds allotted the Army for aviation research and
development (R&D) have increased about three times
FLYING—Moy 1962

over a period of three or four vears from about
520 million to a current level near 560 million. It is
hoped in many guarters of the Army, in industry and
at universities and non-profit institutions that this rate
of funding increase will hold. The need for more
“pure” or “basic” research is judged especially critical
because only about $1.5 million is spent in this area.
Estimates are that about $5 million is devoted to “ap-
plied” research on new aerodynamic systems, engines,
ete., which are not intended to be used in specific new
aircraft. The remainder of the R&D money goes for
development of particular aircraft,

Technically, the opportunities in subsonic aviation
have never been brighter than they are todav. Pres-
ent research information leaves little doubt that it is
possible to build new light aireraft with greatly im-
proved performance and utility compared to the
models now in service with both military and eivil
operators. For instance, most engineers apparently
helieve that the long-heralded VTOL aircraft, of ac-
ceptable efficiency and economy, can be built in the
next decade. More effort is needed to achieve such
improvements, but a new era is clearly in sight.

Major advances appear possible in all phases of
subsonic design, Forecasts for improved gas turbine
engines have never been more optimistic in terms of
higher power per pound of engine weight, lower fuel
consumption, and lower price. By all indications acro-
dynamic design can be significantly bettered through
lower drag, higher maximum lift, and improved sta-
bility and control at very low speeds. Structural
weight apparently will go down as new materials,
many developed for space use, are adapted to light
aviation,

With the funds available now and likely to be avail-
able in the future it is clear that aerial mobility for
the entire Army is 20 yvears or more away. Lt. Gen.

Arthur Trudeau, Army Chief of Research and Devel-
ar
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opment, believes that air-mobility for 25 per cent of
the combat forces by 1970 is a good minimum ob-
jective.

During the past vear three major steps were taken
to improve air-mobility, by taking advantage of the
technology that now exists. When the Kennedy Ad-
ministration took office last vear, one of its first moves
was to allow the Air Force to contract for the de-
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velopment of the C-141 turbofan-powered strategic
transport to move troops and supplies over long dis-
tances, Lockheed Aireraft Corp, won the design com-
petition for this transport.

The second major step was to contract for the de-
velopment of the first large VTOL aircraft, An in-
dustrial team of Ling-Temeo-Vought, Ryvan Aeronau-
tical Co., and Hiller Aireraft Corp. won a competition
to design and construct a four-ton payload VTOL
transport powered by four General Electric T64 tur-
boprops. Total development costs of the tri-service
project is expected to be about $70 million with the
Army, Navy, and Air Force sharing the expenses
equally. In addition to the normal fight test program.
each service plans to take this aircraft into the field
and operate it under service conditions. This will be
the first time that such field tests have been made.

The third major move was the initiation of develop-
ment work on the Light Observation Helicopter
(LOH) carrving a maximum of four men (see FrLyixe
April 1962). Three firms, Hiller Aircraft Corp., Bell
Helicopter Corp., and Hughes Tool Co., Aireraft Di-
vision, were selected as winners in a design competi-
tion among about nine companies. The winners will
each develop their designs and deliver five aireraft to
the Army beginning in the Fall of 1963. An extensive
Hight test and field trial competition will then be
conducted to determine which aircraft is best suited
for operational use.

All three of the new aircraft—the C-141, the tri-
service VIOL and the LOH—meet a pressing military
need and are very important to the nation’s future
military standing. Still, they are far from sufficient,
by themselves, to bring complete air mobility to the
vround forces. Several other sizes of STOL and
VTOL aircraft will have to be supplied in quantity.
The other aireraft needed by a field Army include
fairly large transports with five-ton and 10-ton pay-
load capacities and smaller ones of up to three-tons.

Eventually the Army wants to operate primarily
with VTOL aircraft which have the low speed and
hovering capability of the helicopter and the high-
speed performance of an airplane. This is a stringent
requirement and at the present rate of development
it will be well over 10 vears before thev appear in
any numbers. Until that time the Army will operate
a mixture of STOL aircraft and helicopters. A strong
feeling exists that helicopters will alwayvs have a
place because thev are veryv efficient for short-range
(under 100 miles) missions that require vertical take-
off and landing and good hovering endurance.

From the most basic point of view there are three
critical areas in which good progress must be made
if the Army is ever going to replace ground transport
with VTOL aireraft. These areas are:

@ Hich thrust-to-weight-ratio engines. If VTOL air-
craft are to become competitive with current aircraft
in pavload carrving capacity, new gas turbine engines
delivering very high thrust for their weight will have
to be developed. Operational gas turbines today pro-
duce up to about eight pounds of thrust per pound of
engine weight, It has been estimated by many au-
thorities that this figure must increase to 12 to one or
better before VTOL aireraft will become attractive.
Two vears ago most engine manufacturers had hopes
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New wweas have always come From
many sources in aviation, and small
comparties and private inventors are
shill active, A good example of such
activity is the STOL aivplane shown
here, which has a new type of con-
trol system especially designed for
very low speed flight,

Skveraft, Inc. of Ft. Worth, Texas
headed by James Robertson, formerls
of St. Louis, Mo. has a patent on the
new system, The airplane was buill
by the eompany as & first step toward
commercinl development. The Arms

They incorporate both movoble elevator ond rudder-iype surfaces,

ROBERTSON 5TOL

has awarded Skyveraft a small contract
to provide Hight test data on their
control system.

The main idea behind the nose-
mounted controls is to keep them in
the direct slipstream and increase
their effectiveness at low Hying speeds.
The airplane shown here will stas
under control in level flight at 20
mph.  Control effectiveness actually
zets better under 40 mph. Normal
gross weight is 4,200 pounds with o
maximum of about 5,000 pounds. The
powerplant is o modified Lycoming

with water injection amd rated at
ahout 420 hp.

Stopping distance is about 25 feet.
Takeolf roll can be as little as 65
feet and total distance to a 50 foot
altitude is well under 400 fect.

Test pilot for Skyeraft’s Army tests
is Paul Eddy, Chief Pilot of W. H.
DuPont Airways, Miami,

Major modifications expected in the
commercial version of this airplane
include retractable gear and the use
of a 12 per cent (chord thickness)
wing in place of its 15 per cent wing,
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about eventually reaching this level of performance
but they were not optimistic about doing it in the
near future,

Today the picture has completely changed. Many
engine specialists believe that the next generation of
gas turbine engines can have thrust-in-weight ratios
in the range of 15 or 20 to one. The change of
opinion has been brought about by some very suc-
cessful engine research programs, many of them pri-
vately financed.

The increased performance came about primarily
through lighter construction rather than higher en-
gine operating temperatures. It has been shown that
very light construction can be tolerated, especially if
an engine operates only during vertical takeoff and
landing,.

Since a VTOL aircraft requires about three times
more thrust during takeoH and landing than it does
during cruise, the use of separate relatively low-life
lightweight lifting engines becomes attractive. The
lightweight construction techniques also can be used
to improve the thrust-to-weight ratios of the heavy-
duty cruise engines which must operate during an
entire Hight.
® Low fuel consumption. One of the major objec-
tions to an air-mobile Army has been the high fuel
consumption of current aireraft. When nothing but
air transport is used in a lengthy combat operation,
a very large percentage of the available aircraft must
be used to carry fuel for those emploved in moving
troops and equipment.

It is now believed that regenerators can be added
to aircraft gas turbines to reduce their fuel consump-
tion by 20 to 30 per cent.

This fine performance improvement is possible be-

cause a regenerator uses the hot exhaust gas to pre-
heat the engine air before it enters the combustion
chamber. This preheating means that there has to bhe
a smaller temperature rise in the combustion chamber
to bring the engine air stream up to the normal op-
erating temperature. A smaller temperature rise in
the combustion chamber in turn means that fuel may
be burned at a lower rate to achieve the same power
output.

As would be expected there are some disadvantages
associated with regenerators, The main one is the
need for a larger radiator or heat exchanger to pre-
heat the engine air. This radiator adds weight to the
engine. It also has a sizable volume and it will either
increase the engine’s length or diameter, depending
upon how it is incorporated into the design. In either
case the larger size will increase the engine's drag
and fuel consumption.

“ﬂwm'ur, when all factors are considered, it ap-

pears that regenerative engines are highly de-
sirable. One study shows that the ferry range
of the Chinook helicopter could be increased by more
than 25 per cent if present regenerators were added
to its engines. On shorter range tactical missions the
fuel consumption probably would be cut about 20
per cent. On more advanced engines now in the
planning stage it is believed that the reduction in fuel
consumption would be in the neighborhood of 30
per cent.

Other design methods such as increasing the maxi-
mum operating temperature show promise for lower-
ing the fuel consumption of turbine engines, although
not to the extent expected from regenerators, When
all of the new engine technology is considered, it ap-
pears that specific fuel consumption eould be lowered
30 per cent on operational aircraft in the next 10
years. This isn't the 30 per cent called for by some
Army planners but it still would make air-mobile op-
erations much more attractive than they are today by

Artist’s concept of the fri-service YTOL frensport being developed by the ling-Tempeoa-Youghl, Byan and Hiller feam, lts design paylead is four tans,
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ARMY MAINTENANCE

Tor Awpsty orrFicers continoally say
that their goal is to buy simple, rugged
aireraft  reguiring no  maintenance
that can’t be performed by the aver-
age G.I, with a few hand tools in the
middle of bad weather out in an open
feld. In recognition of the fact that
such aireraft are at least several vears
away, the Army operates btwo hHne
schools for aviabtion mechanics.

One  school, the Department of
Maintenance of the 1.5, Army Avia-

tion School at Ft. Buoucker., com-
manded by Lt, Col. H. J. Jern, trains
mechanics for 1st and 2nd echelon, or
ling amd operational maintenance
performed in the Ayving wnits. The
second training unit, headed by Lt
Col. G. A. Pever, is part of the Trans-
portation School at Ft, Eustis, Va. It
trains Jrd and 4th echelon held
maintenance specialists and Sth eche-
lon, fixed-base depot maintenance
personncl,

These schools are rum in typical
military fashion, Maximum use is made
of training aids, cutaway models of
equipment, and functioning replicas
of systems to teach principles of
aperation as well as possible sourees
of trouble. Theoretical subjects are
included to give the students a gener-
al understanding of aircraft and the
tvpe of syvstems thev will maintain.

But the training is heavily oriented
toward practical work on the aircraft
and  eguipment now  being used by
the Army., Civil mechanic schools
stress  the theoretical sspect more
heavily, Their graduates must be
prepared to work into many different
operational set-ups, The Army knows
exactly  what  equipment it wants

maintained and prepares the men to
do that,

The “equipment orentation” ol
the curriculum doesnt seem to de-
tract from the general effectiveness of
Army mechanics. The best proof ol
this is the good reception industry
gives to Army-trained people. The
turn-over is heavy in Army mainte-
nance ranks. A force of less than
10,000 men is now involved in the
field maintemance and depot jobs.

The training school at Ft. Eustis
turns out from 2500 to 3,000 me-
chanics a vear; so approximately that
many aviation mechanics leave the
Army every vear and none of them
have trouble staving in that feld il
they want to.

Eighteen separatec courses are con-
ducted at Ft. Ewstis. Some are for
maintenance oficers and  inspectors,
but most are to teach voung soldicrs
to maintain and overhaul instruments,
electrical systems, hydraulic syslems,
powerplants, airframes etc.

The Army does not bry to perform
all of its own maintenance. The eur-
rent policy calls for troops to perform
G0 per cent of the work and eivil con-
tractors to handle 40 per cent.

significantly reducing the number of aireraft required
for any given mission.

@ Simplified construction and maintenance. It must
be possible for relatively unskilled troops to service
aircraft under the most adverse weather conditions
using the simplest of tools. Sophisticated aircraft and
equipment will not serve the Army's purposes, and if
need be, aireraft flight performance will have to be
penalized to get simplicity and ruggedness of con-
struction. Some Army officers say the goal is to make
aircraft as easy to maintain as automotive equipment.
Other officers contend we must do better than that.

A major move toward a simplified aircraft fleet has
been in progress for some time. This is to reduce the
number of aircraft tvpes in service.

In 1960 it became a stated part of Army policy to
further reduce the numbers of models to six, one for
each authorized aircraft mission.

The 1960 decision was part of a general statement
of policy which set the ground rules for the develop-
ment of Army Aviation during the 1960-1970 decade.
The policy i1s based primarily on recommendations
reached by a specially formed board of 10 general
officers headed by Lt. Gen. Gordon B. Rogers which
was known as the Army Aviation Requirements Re-
view Board. This board was given three months from
December 15, 1959 to March 15, 1960 to review the
status of Army Aviation and to recommend to the then
Army Chief of Staff, Gen. Lyman Lemnitzer, the
course it should pursue in the next 10 years. The
board reached its decisions on time and Gen. Lem-
nitzer approved them gquickly, making them policy.
The major recommendations of the Rogers Board in-
cluded:

Rejection of the immediate development of VTOL
aircraft for troop uwse. This decision was a difhicult
FLYING—May 1967

one and it met with disagreement in much of the air-
craft industry and with many in the Army. Many
people familiar with this field felt that the prototype
development of VTOL aireraft during the 1950's had
proven the concept and the Army should have moved
immediately to a new generation of vehicles which
could be tested in the field and used to establish
definite operational requirements.

he Army's decision to go slow paralleled that of

the Air Force, which postponed a VTOL fighter

for the Tactical Air Command. In place of the
VTOL fighter, the Air Force now plans an STOL air-
craft, designated the TFX, which will have variable
sweep wings. Both the Army and the Air Force con-
sulted all industrial firms interested in VTOL, the
Navy, the Marine Corps, the National Aeronautics
and Space Administration, and their own scientific
advisors before reaching a decision.

Brig. Gen. Clifton F. von Kann, then director of
Army Aviation and a member of the Rogers Board,
stated that the consensus was that the best pay-off
in new aireraft development before 1965 would come
if the Army stock with helicopters and STOL air-
planes. The three main reasons behind this opinion
were: fuel consumption of VTOL aircraft was much
higher than the helicopter and STOL; more work
was needed before VTOL aircraft had the proper
stability and control at low speeds for service use;
and, the downwash from VTOL aireraft is much
higher than that of a helicopter and more evaluation
was needed to determine if their dust clouds would
hamper landings and takeoffs in the feld.

The Rogers Board recommended an immediate in-
dustry design competition to choose a manufacturer
for a Light Observation Helicopter (LOH). It was
stated that development of new transport aircraft for

51



=AY
N O @j ..HHY IH'IHTIﬂH

tactical use in forward areas should not commence
until further technological improvements were made.

The board further recommended that such improve-
ments should be made in conjunction with the other
services. Tri-service programs are looked upon Favor-
ably by the Department of Defense as money-savers.
The development of the tri-service, three-ton VTOL
transport by an industrial team and its operational
testing by each service is in line with this policy.

Delay was suggested in the development of a new
long-range surveillance aircraft until technological
improvements could be made. The desire was for this
aircraft to be VIOL if possible. This recommendation
has been implemented by letting two contracts for
experimental VI'OL aircraft. Ome is with an industry
team of General Electric and Ryan Aeronautical for
a lift-fan airplane.

The other is with Lockheed for a jet-pump or jet-
augmented type VTOL airplane called the Humming-
bird. It is hoped that the flight evaluation of these
airplanes will be complete by 1964 so that the de-
velopment of an operational surveillance aircraft can
begin. The main problem is the selection of a VTOL
propulsion unit and a simple stability and control
system which is satisfactory at low forward speeds
and in the hover.

Several other experimental VTOL aireraft are be-
ing monitored by the Army to see if they offer ad-

Lackheed ¥I-10 Hummrngh:rd YTOL is dulgnq-l:l foor 530:kna! fop speed,
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vantages in these arcas. The Hawker P.1127, VIOL
strike fighter in England, is one of the projects of
special interest.

The need for manned vehicles was positively stated
by the Rogers Board when it recommended another
round of experimental work before proceeding with
the development of operational VTOL airplanes.
There is to be no reliance on drones for observation
tasks. Army studies and documents since the Rogers’
Board report have reinforced this policy.

All of the Rogers’ Board decisions and in fact any de-
cisions about the use of aircraft over a battlefield hinge
on the effectiveness of modern anti-aircraft fire and the
ability of one aircraft to shoot down another when
both are traveling at high speeds and low altitudes.

The all-encompassing name the Army has given this
subject is “survivability.”

The exact results of ﬂ'm survivahility studies will be
one of the Army’s closely-guarded secrets. However,
it is clear that all aircraft over the battlefield will stay
at the lowest possible altitude and will move at the
highest practical speed during the major portion of
any mission.

n keeping with its stated policy, the Army's re-
] search and development effort with actual aircraft

is directed into three major areas: close ohser-
vation aircraft, long-range surveillance and transport.
The highlights in the last two areas are:

Surveillance. The immediate objective of this pro-
gram is to determine the feasibility of two radically
new VTOL lift and propulsion svstems (the General
Electric lift-fan and the Lockheed augmented jet) for
high subsonic surveillance aireraft.

The ultimate objective is to provide a VIOL ob-
servation, surveillance, and target acquisition system
to replace the Grumman AQ-1 Mohawk.

Precise military characteristics have not been de-
termined for this system, but the following are gen-
eral objectives:

1) Specd—high subsonic (approximately mach .9) at
low altitude.

2) Crew—pilot plus observer.

3) Powerplants—Cas turbine engines (twin-engine
desired for acceptable safety during VTOL operations
and to increase mission reliability).

4) Range—200 nautical mile radius on the deck {100
nautical mile maximum speed dash plus remainder
maximum velocity cruise on single engine).

5) Endurance—two hours plus 15 minutes’ reserve
(30 minutes at maximum velocity and remainder at
speed for maximum endurance).

6) Ferry range—2,000 nautical miles minimum ac-
ceptable, 2.500 nautical miles desirable.

7) Sensors—Visual and cameras plus best state-of-
the-art radar and infra-red (Required removable pack-
age type installation for radar and infra-red. Desired
multi-sensor package but this not mandatory).

8) Size and weight—Minimum possible (Below 12.-
000 pounds normal gross weight desired).

1) Cost—Desired not more than %1 million Hyaway
(airceraft plus sensor package) for production run of
200 or more aircraft.

1) Operating conditions—Required to operate from
unprepared surfaces within the Field Army area.
(Downwash velocities and temperatures must allow
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| CURRENT INVENTORY ARMY AVIATION AIRCRAFT

FIXED-WING AIRCRAFT
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operations from loose dirt or sand areas with no more
than rudimentary preparation such as oil, or asphalt
spray stabilization or light plastic placed over the
surface).

11) Operating characteristics — Maximum rugeed-
ness and reliability.

12) Weather capability—Aircraft must be capable
of all-weather operation and must have terrain avoid-
ance radar (250 feet above terrain at maximum speed,
automatic terrain-following tyvpe required). Ultimate
all-weather navigation system desired which will po-
sition aircraft within about three-tenths of a mile from
the destination after a 300-mile Hight.

The Lockheed VZ-10 and the G.E.-Byan VZ-11 air-
planes will build the major portion of the technology
on which the surveillance sirplane will be based.
Each of these research projects features a new type of
lift system which has been highly successful in the
tests made to date. The principal features of each
design follow:

Lockheed VZ-10, Hummingbird, The big selling
point for the Hummingbird is mechanical simplicity.
Its lift propulsion system has no moving parts and
could be described as some pipes and ducts fitted to
the exhaust of a turbojet engine. When the aircraft
Hies vertically, the exhaust streams from its jet en-
gines are turned toward the ground and their thrust
is increased 40 per cent. The thrust increase is pro-
vided by a system known by various names including
jet pump, jet angmentor and ejector system.

The jet pump works on the venturi principle used
in carburetors. Two long venturi-shaped ducts run
lengthwise down the fuselage. During vertical Hight,
doors on the top and the bottom of the ducts are
opened and the jet engine exhaust is pumped out

x >

G.E.-Ryan WTOL research aircraft, Twin Genergl Elecieic J85: drive the

1]

through a series of nozzles in the top of the ducts.
The high-speed exhaust air rushing downward creates
a low pressure area in the ducts. The low pressure
“induces” a large quantity of the air surrounding the
airplane to flow through the duct and “augment” the
thrust.

Each engine powers alternate banks of nozzles in
the main ducts to preclude attitude control problems
in the case of asymetrical thrust or complete failure
of one of the engines.

Attitude control during vertical flight is provided
by four reaction jets; roll control nozzles at each wing
tip, and pitch control nozzles at fore and aft ends of
the fuselage. Yaw will be controlled by rotation of
the pitch nozzles.

he fact that the Hummingbird lift system provides

a thrust augmentation ratio of 1.4 to one with

no moving parts makes it attractive for an air-
craft the size of the proposed surveillance air-
plane. By comparison, the turbine-powered helicopter
has a thrust augmentation ratio of well over five to
one, Its long, relatively slow-moving blades are the
most efficient augmentors by far. The helicopter’s
main drawbacks are mechanical complexity and a low
top speed in forward Hight.

With an otherwise conventional landing gear, the
nose gear of the VZ-10 is unique in that it has two
diferent extension lengths. Since the thrust ejector
system is inclined slightly to the rear to facilitate
optimum aireraft attitude during transition, it was
found that the airplane would skid forward slightly
just before lift-off. With the two-position nose gear,
the nose can be raised sufficiently to direct the thrust
straight down for a vertical lift-off.

Vital statistics of the Hummingbird research models
include: two Pratt & Whitney JT12A-3 turbojets de-
livering about 3,000 pounds of thrust each; equipped
empty weight=>5,525 pounds; fuel weight (260 gallons)

Py
[l
.

lifi-fans. Louvers give initicl horizontal thrust, then close in forward iighi.
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A xEW coxcePT in air transportation
for the Army is the wingless Pinsecki
Airgeep. Lift is provided by a pair
of three-bladed rotors, one at the
front ;L:ll;l e gl liu:. rear., Pilh\ﬁ'l'll.‘,_{!l:'i
and the operator are seated in the
center,

The Airgeep is not dependent on
ground efect for Hight, but is capable
of operating at  altitudes of several
thousand feet.

R . -
T A ™ it A ——

PIASECKI AIRGEEPS

Twa models have been built, The
first, called Airgeep 1 by Piasecki,
has performed over 1M hours as a
research vehicle since it began Hight
testing in 1955, It has also been fitted
with Hoats for Navy testing.

The second model, Argeep 171,
{above) entered ground tests in 1596G1
antd hegan flicht testing in early 1962,
Its twine Artouste Ile twrbines plus
other design advances give it sub-

e

stantinllv improved performance, ac-
cording to Piasecki. It is shown
ahove in its lirst hover at Philadelphia,

Afrgeep 1T has powered wheels
for ground operations,

The Airgeeps were developed on-
der contract with the U5, Armv,

Planmed military  missions include
reconnaissance, supply, evacuation of
wounded, command, communications
and survey.

—1.675 pounds; maximum vertical takeoff weight—
7.200 pounds; maximum speed—450 knots. The op-
erational model of the Hummingbird should have an
5,000-pound gross weight and a top speed of 530 knots,

Two Humminghirds will be constructed under the
present contract and the first is due to Hy in the early
SUIMImer.

G.E.-Ryan Lift-Fan VZ-11. The hft-fan airplane
takes a different approach to VTOL. First, its aug-
mentation ratio is 3.0, placing it between the Hum-
minghird and the helicopter. In forward flight the air-
plane’s two General Electric J85 turbojets will pro-
duce a combined 5,160 pounds of thrust.

But during vertical flight the engine exhaust is di-
verted through a duct to drive two Fans in the wings
and one small stabilizing fan in the nose. All three
are “tip-turbine fans,” driven by passing the high
energy engine exhaust through small turbine blades
located on the rim of the fan. The main fans are 76
inches in diameter and produce a large, relatively
slow-moving and efficient air stream to boost the total
thrust to 14,560 pounds.

The lift-fan engine system is made of light gauge
steel and the total weight is about 2500 pounds in-
cluding the two turbojets and all of the necessary
ducting. It has been tested on the ground for well
over two years, including a full-scale wind tunnel
test in a generalized airframe at the NASA's Ames
Research Center. This marks the first time that an
engine manufacturer has been named the prime con-
tractor on an airplane project.

FLYING—Moy 1962

Vital statistics for the VZ-11 include: maximum
VTOL weight—12.200 pounds: maximum cruise speed
—over 450 mph: ferry range—1.500 miles.

Two VEZ-11s will be built under the current con-
tract and the first is scheduled to Hy in 1963,

The Army has come a long way in VIOL research
in the last 10 vears and many specialists believe a solu-
tion to the surveillance airplane problem is in sight.
However, there is no certainlty that all the troubles
are over. The VZ-10 and VZ-11 testbeds have com-
plex airflow and stability problems, as do all VTOL
systems. Designing  airplanes which ride a vertical
slream {}[ llif o Tl.'lil“_ltl.: .i].i'l{.l. ul "{"Hri}' h‘_lri'i.{l"t“l
stream the next is never going to be easy. The tests
to date are encouraging but the crucial Hight pro-
grams are still ahead.

ne of the major technical unknowns is the effect

of the downward air streams in creating sand

and dust storms around the airplanes when they
are operated in the field. Helicopters provide a good
starting point to rate performance in this area, Their
downwash velocities are low, usually less than 100 mph
or below hurricane strength. They kick up sand, small
rocks, and limbs which are blown outward a short
distance, then carried upward and back down through
the rotor blades. The recirculation of How leads to
blade abrasion and damage. But if takeoffs and land-
ings are made quickly and with reasonable care, it
has been amply proved that helicopters give fine
field service.

The VTOL airplane is a different problem. In most
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cases these designs do not use any sort of rotor blade
to provide a large diameter, slow moving vertical air-
stream. The VTOL engine systems which are good
for high cruise speeds must have narrow airstreams.
As the diameter is reduced, the velocity of How must
increase or the vertical thrust and lifting power quick-
ly falls off to unusably low levels.

Consequently, the air Howing downward under
most VTOL aircraft is moving at speeds of 200 mph
or greater. Obviously, this is sufficient to raise dust
and debris which could blind the pilot, clog the engine
intakes, and mark the aircraft’s position for the enemy.

Several solutions to this problem are in an advanced
engineering stage. The proposed solutions include
the hardening of the ground under a landing VTOL
by spraying liquids and quick-drying plastics; and the
dropping of light plastic membranes onto the landing
area. The fnal answers to the downwash question
won't be available until field tests have been con-
ducted under realistic combat conditions.

In summation, the Army has some very complex
technical evaluations and developments to make be-
fore an operational surveillance airplane can be de-
signed.

The tri-service VTOL transport program is the main
outgrowth of about 10 years of research in the United
States. It is larger than the surveillance program both
in the number of projects and the dollars to be spent.
It is estimated that about $70 million will be spent on
three transport aircraft developments, while about
$25 million will be put into the construction and test-
ing of the VZ-10 and VZ-11.

The three airplanes in the transport program are:
1) The tilt-wing, four-turboprop aircraft to be devel-
oped by the team of Ling-Temco-Vought, Hiller, and
Byan which will have a maximum gross weight of
better than 35,000 pounds; 2) A half-scale VTOL
transport with two large ducted propellers on the for-
ward end of the fuselage and two more on the rear.
This design will also have small wings, sized to pro-
vide most of the necessary lift during cruise. The
ducted propellers will rotate so that their slipstreams
can be directed at the ground and provide VTOL
capability. 3) A half-scale aircraft very similar to the

one described above except without ducts or shrouds
around its propellers.

These three designs are currently considered to be
the most promising of all of the VTOL ideas for trans-
ports which were investigated during the last decade.
More than $100 million of research money was spent
during that period but it was scattered about in a
relatively uncoordinated manner by the three services
and by manufacturers.

Most experts believe that the tilt-wing-plus-Hap
svstem has the greatest chance of success in the near
future although other systems might prove to be more
efficient in the distant future. The Vought, Hiller,
Ryan team won the opportunity to build it.

his system combines the best features of two types
TD[ successful VTOL research airplanes—the sim-

ple tilt-wing and the deHected slipstream. Test-
ing showed that tilt-wing airplanes were very efficient
in vertical flicht because their propellers were aimed
directly at the ground. However, the wing had stall-
ing problems as it tilted forward during transition to
horizontal Hight.

In contrast, the deflected slipstream airplane was
not considered practical for VTOL operationals be-
cause it suffered a large thrust loss when the Haps
turned the slipstream 90 degrees toward the ground.
However, the large Haps on this airplane proved effee-
tive in preventing wing stall during transition. The
combination of the two designs has shown up well in
wind tunnel tests and apparently all of the major air
flow problems have been ironed out.

Five of the tilt-wing-plus-Hap airplanes will be de-
livered for testing. Each will be powered by four
General Electric TG4 turboprops with a total power
output of about 11,000 eshp. Maximum payload will
he about three and a half tons or 32 fully equipped
soldiers. Maximum gross weight will top 35,000
pounds but the aircraft probably won't be able to
operate as a VTOL at this weight. During STOL op-
erations the aireraft will be able to carrv a full pay-
load out of a field less than 1,00M) feet long. It was
decided in the DOD to add two “half-scale” airplanes
to the tri-service VI'OL transport program to comple-
ment the tilt-wing-plus-flap project. Considerable
economy is expected to result from making the new
airplanes about half the size of the tilt-wing testbed.
The test data from these smaller airplanes is expected

Beech L-230 of Long Tom Project, tronsferred from Alr Farce to Army. External “gelf-lift"” fuel tanks for added range are mounted on wing exlensions.
5&
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Ax Ansmty Mouaws, traveling over
200 mph, streaks into enemy territory
at an altitude not higher than 100
fect above the trectops for the en-
tire mission. Because of the rigors of
sustained high-speed flight in  the
dense, turbulent air close to the
ground, and the strain of precise
navigation over unfamiliar terrain
without henefit of radio aids, the pilot
will lose four pounds in one-hour of
Right—more than Colonel John Glenn
lost in three trips around the earth,

At this rate, how much can a man
take? How often can he perform
combat missions? What can be done
to improve the situation?

The job of answering these gues-
tions is undertaken by the Man Ma-
chine project of the Human Resourees
Research Office {HumRRO) at Fort
Rucker, Alabama.

A nop-government agency, Hum-
RRO is a parl of George Washington
University and is supported by a con-
tract between the University and the
Department of the Army. The mis-
sion of the organization is research in
truining, motivation, leadership, and
man-weapons system analyvsis.

MNow in its 10th vear of operation,
HumBRRO is an integral part of the
Army’s rescarch program. Its fve
kield wnits are located at military
installations throughout the country.
Omne unit is devoted to Army Aviation,

The U. 5. Army Aviation Human
Research Unit was activated in 1958
at Fort Rucker, Alabama, center of
Army aviabion activity. Here, as in
other HumBRO units, the research is
done in close proximity to field units
and, as much as possible, under actual
ficld conditions. One of their projects
is LOW-ENTRY, a program to im=
prove navigation bechnigues during
low-level flight for rotary-wing and
fixed-wing aircraft and to develop
training methods to teach these skills
to aviation personnel.

The new “nap of the earth” con-
ceplt requires precise navigation while

HUMAN RESOURCES RESEARCH

flving an entire mission at altitudes
between 250 feet to practically tree-
top level, mostly the latter. This
technigque of low-altitude flyving has
been necessitated by the advent of
more accurate air defense weapons,
which have closed the middle alti-
tudes.

Imagine Hyving at high speed over
hostile territory without exceeding an
absolute ceiling of 100 feet and
hitting a target on the hrst pass with
a lateral accuracy of 38 feet, and
then returning home by an alternate
route. Add combat conditions to this
and wvou have a very demanding
Hight.

The Mohawk is being used for low-
level penetration missions during this
Man/Machine program and Hum-
RRO has three Fiat G.891s, a Navy
A4D 2N Skyhawk, and a Northrop
N-156 Freedom Fighter at Fort
Bucker for evaluation of optimum
speed in the subsonic area.

They have found that the mission
is fensible with the right planform
and aircraflt configuration and that
the rigors of highspeed low-level
flight can be minimized on the pilot.

Another  training  study, Project
INTACT, delves into the feasability
of instrument training for primary
flight students. This can be com-
pared to the FAA program which led
to integrated ftraining and the “Blue
Seal” for civilian pilot ratings.

It has been found that combining
instrument with contact flight train-
ing produces better VFR pilots and
gives them the capability of getting
safely out of accidental ventures into
bad weather. Also important here is
the expanding role of Army Aviation
and the necessity for more fully in-
strument-rated pilots in the future.
Besearch showed that early  instro-
ment training can greatly accelerate
the overall training and produce
better-qualified instrument pilots in o
shorter period of time.

The Armiy is evaluating this concept

for both fixed-wing and rotary-wing
instruction. They feel side-by-side
seating is of major importance and
are leasing civilian aircraft for this
purpose  (see  Frymvg,  September,
1961 ). HRegular Army tandem-seat
aircraft are being wsed at the same
time for comparison,

The object of LIFT is to develop
more effective training methods for
Army helicopter pilots. Located at
Camp Wolters, Texas, the HumRRO
unit is right in the middle of the
Army Primary Helicopter school.
The four phases of this program are
aimed at standardization and guality
control for improvement of rotary-
wing training,

Aerial observation during econdi-
tions of limited visibility are being
evaluated to determine present Army
requirements and capabilities,  Svys-
tems  and  devices for  support  of
aircraft operations under these con-
ditions also are being examined in the
SUrvey.

Acrial gunnery from armed heli-
copters is  being studied, relating
present practices with future methods
of emploving armed  helicopters,
This survey should suggest improve-
ments in svstems design and braining
methods.

Training devices will be studied
Army-wide in order to develop their
full potentinl. New ones will be
added amd  wnnecessary  ones  be
weeded out. The aviation section of
HumHBRO will be mainly coneerned
with fixed- and rotary-wing pilot
Erainers.

HumRRO, through its freedom and
Aexibility as a civilian organization,
is ahle to view the various Army
progroms  objectively and with a
broader perspective than is possible
in a service organization, The fnd-
ings, processed scientifically, lead to
improvements in present  bechnigues
and help guide the way to future
developments,

Mun 4 Machine = Weapon
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L. Gen, Arhor G. Trudeau
Chiaf, Rezearch Devehpmeﬁ'l
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Maj. Gen. Ernest F. Easterbroak
As commander of Fl. Rucher

Brig. Gen. Delk M. Oden
Directar af Army Aviation

57




{ #ﬁ ARMY AVIATION

PR A s LN

to be applicable to any full-scale development in the
future.

The 50 per cent scale airplanes will be developed
under contracts which were under negotiation at this
writing. Their first Hight date will be approximately
the same as that of the tilt-wing-plus-Hap airplane and
their operational testing is scheduled to take place at
the same time.

The Army has an immediate need for five and 10-
ton pavload transport airplanes for tactical use on the
battlefield. Primarilv they would be used to move
large items of ordinance and equipment and to bring
supplies and reinforcements into forward positions.
Under the current levels of technology and funding
these airplanes will have to be STOL. The VTOL
concepts would come along as the following gen-
eration,

In the five-ton class many Army officers look with
favor on the delavilland Caribou fitted with turbo-
props instead of the reciprocating engines on the op-
erational model today. This change will at least
double the aircraft’s payvload without requiring major
design changes. Therefore, it provides an opportunity

&

to get a fve-ton transport for an extremely low de-
velopment cost. General Electric T64 turboprop en-
vines have already been fitted to the Caribou and
apparently Hown with complete success,

Development of a 10-ton STOL transport would
not be so easy. This airplane would approach the
Lockheed C-130 in size and under the DOD's eurrent
roles and missions guidelines, it is clearly in the Air
Force's domain.

There is a possibility, however, that the Air Force
would pass the responsibility on to the Army as it has
on occasion in the past. Some sort of decision is due
in the immediate future. The Army has outlined its
need for the airplane to the DOD. It has stated that
it is ready to pursue the project and fund it, if the Air
Force does not want to do it.

There is the possibility of a design competition in the
near future,

FLEX-WING

viation and space authorities have only recently
become interested in the “"Hex-wing,” a wing
made of cloth or plastic held in shape by
three poles. This device was invented more than 15
vears ago by Frances M. Rogallo of NASA's Langley
lesearch Center. It is being studied now for several

Although self-propelled Byon flex-wing i1 slready flying, the Army envidion: possible use of fles-wing gliders, earrying corgo, lowed by ralarerafl

=h
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MOBILE AIRPORT TRAFFIC

An important part of Army Aviation's
combat elfectiveness rests upon com-
bat air traffic control systems and
efficient all-weather mobile airport
systems operating from unprepared
field sites.

New air traffic control teams, called
ATTRI, composed of 238 men, are
due for activation beginning Septem-
her of 1962,

They will include facilities for mo-
bile tower, locator beacon, radar GCA
unit, means for identification of air-
craft (friend or foe), and radio and
visual aids already included in the

older Pathfinder mobile airport pla-
toons. The latter are still in feld test,
and are not operational.

An important portabhle airport navi-
gation and landing aid expected in
the inventory at a future date is the
Gilfillan TPN-8 mehbile GCA radar
unit, weighing 1,0MM pounds, which
has an effective radius of 35 miles,
This equipment is being evaluated by
the Navy, the prime contractor, and
is being tested by AA at Fort Rucker.
It is packaged for rotary-wing or
fixed-wing transport.

At the present, no suitable friend
or foe identification svstem has been
developed that is satisfactory for the
Army, The USAF svstems are too
heavy., However, Research and De-
velopment is hopeful that progress
can be made in this directon soon.

Brig. Gen. Delk Oden. director,
Army Aviation, told Fuvine editors
that the Army’s work toward mobile
all-weather navigation and landing
pids for combat strips will match the
small eivil airport operator’s need for
lightweight, relatively inexpensive and
low maintenance systems. In this area
alone civil aviation henefits can be
sizeable.

Pathfinder units include all or most
of the following equipment:

A mobile non-directional, low-fre-
guency beacon transmitting three sig-
nals at 30-second intervals iz the
ANGR-11 by Stromberg Carlson (Elec-
tronie Division of General Dynamics).
It has a specification radius of 30

miles, weighs six pounds and is de-
signed for hand carrving or use upon
a jeep. Field testing has not been
entirely satisfactory, but AA has hopes
that the beacon (see picture) is a
major step in the right direction.

Air-to-ground radio, AN/FRC-10,
weighing eight pounds, built by Ad-
miral Radio Corporation. It has 20-
hour dry cell battery and its effec-
tive range is four to five miles.

Walkie-Talkie for on-ground traffic
direction and communications by the
Pathfinder team. They are AN /PRC-6
units built by Sentinal Radio Corpo-
ration. Range is one mile,

Runway lights, battery operated,
MX290 by Delta Electronic Company,
provide vertical or horizontal beams.,
Approximately 20 are used for Bxed-
wing operations,

Mobile rotating beacon light, weigh-
ing 30 pounds, is produced by Grimes.
Its backsto-back lamps may be ftted
with Infra-Red filters. It is a 14-valt
svstem which can be packed in two
cases, including the telescoping mast,

Crewmen use batons for direction
of air crews in parking and taxiing
operations.

Day runway and obstruction mark-
ers, called V517 day panels, made
by Whitehouse Products, are wsed
for runway and parking areas—ap-
proximately 12 for rotary-wing pads
and 20 for fixed-wing strips.

Another item of Geld equipment
wsed by Army includes Hare pots

where mobile teams are not available.

missions including the recovery of large space boost-
ers. Ryan Aeronautical is conducting the Army’s main
investigations in this area. The company is Hying a
piloted flex-wing airplane powered by a 100-hp Con-
tinental engine (see Frvine for July, 1961).

The Army’s main interest at present, however, is to
tow fex-wing gliders loaded with cargo behind heli-
copters. Helicopters are like horses in that they can
pull about six times more weight than they can carry.
The fHex-wing gliders could be released by the heli-
copters and guided by radio into small landing areas.

Another possibility is the uvse of the fHex-wing to
carry men from airceraft into very small fields on spe-
cial missions, A small flex-wing with a model of a man
under it was used in one of the first conceptual studies
of this idea. The first drop tests of a wing with a man-
sized dummy are scheduled for next fall. If all goes
well, live tests will follow quickly.

Apparently most Army engineers familiar with the
characteristics of the current Hex-wings do not believe
they can be successfully used on a piloted transport
airplane. Control is a problem but apparently one
which can be solved adequately. The main trouble 1s
the low efficiency of the short span triangular wing,.
Its low lifting efficiency makes a powered flex-wing
airplane use fuel at four or five times the rate of a
conventional lightplane of the same weight. High
fuel consumption does not appeal to the Army.
FLYING—May 1947

Ideas concerning methods of stretching out the
wing and increasing ils span without creating stability
and control problems are being studied.

AERIAL CRANE

he Army has wanted a large aerial crane for some
Tyears but no money has been available for its de-

velopment. This helicopter erane would have four
stilt-like landing gear and it could straddle large loads
and lift them across obstacles such as rivers, canyons,
ete. The on-loading, off-loading and cargo balancing
problems common to airplanes and internal loads
in conventional helicopters do no exist with the
crane. This large aircraft could quickly and efficiently
move large quantities of materiel across natural
obstacles.

The funding problem seems to be near some an-
swers. Development costs on the crane are expected
to be about $100 million and there has been some re-
luctance for the Army to bear them alone. The other
services, except for the Marines, don’t need them and
there seems to be little civil market.

The Army itself would not need a large inventory
of cranes.

Still it is considered a valid requirement and argu-
ments against the expenditure are dying down., Army
aviation planners are pointing toward a start on de-
velopment of a 20-ton pavload erane in Fiscal Year
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1964. Over a 50-mile range the payload would drop
to 12 tons. At the moment there seems to be no oppo-
sition to such a program.

Army engine development has concentrated on
three engines in the last few years, all gas turbines.
One is the Lycoming T53 developing around 1,100 hp.
Its turboprop version is in the Grumman AO-1 Mo-
hawk and its shaft model is in the Bell Iroquois heli-
copter. The second engine is the Lycoming T35 of
2,200 hp now flying in the Vertol Chinook. The third
powerplant is the Allison T63 intended for the LOH
aircraft. Its original design goals were very ambitious.
For instance it was to produce 250 hp vet weigh only
95 pounds, The engine has been plagued with de-
velopment troubles and is now more than 30 per cent
overweight.

As an insurance move for the LOH program, Con-
Lnental Aviation and Engineering Corp., Detroit,
Mich., has been named by the Army to develop a
“hack-up” engine.

This alternate powerplant also will be designed to
produce 250 hp.

In the important 500-hp class, the Army has de-
vided to depend completely on off-the-shelf purchases.
sost aireraft engine companies have financed their
own development work because this size gas turbine
apparently has a very large civil market, Since this
source of supply is growing on its own the Army put
its money elsewhere. While there are no military re-
quirements today for such an engine, they are ex-
pected,

When it comes to larger engines, the Army is lean-
ing on the Air Foree and Navv, The best example to
date is the Navv-sponsored General Electric T64, a
2 850-hp turboprop which has been Hown in the Cari-
bou and is being considered for volume purchase.

The Army also has been active in applied research
with full-scale powerplants, The frst major project
in this area, the General Electrie lift-fan, began in
1957. It passed from the study phase into the hard-
ware stage when the construction of a full-scale en-
gine was authorized in May 1959, This engine is
being used in the Lift-fan surveillance aireraft testbed.
The Air Force and General Electric also have con-
tributed fnancially to this project.

oday two other full-seale, advanced engines are
Thcing developed with no particular aircratt appli-

cation in mind. The first of these programs is a
simplificd pulse jet by Hiller Aircraft Corp, This en-
gine has shown a phenomenal ability to ingest foreign
objects such as rocks, nuts, bolts, ete, and exhaust
them without damage.

Since foreign object damage is a serious problem
for the Army as well as other operators of zas turbine
engines, this new Hiller pulse jet is attractive for air-
craft which must operate in the field. The other
advantages of this engine are licht weight and sim-
plicity. Its main disadvantages are noise and high fuel
consumption. It appears that the disadvantages might
be overcome enouch to make the engine competitive.

The second research engine is a large hot-cycle heli-
&0

copter rotor system being developed by Hughes Tool
Co.'s Aircraft Division. In this engine the 1,700 de-
aree F' plus exhaust from jet engines is pumped
through ducts up to the rotor hub, out through the
hollow blades and then through nozzles on the blade
tips.

This system is believed to be superior in some re-
spects to others in which compressed air is ducted
through the blades and is either exhausted “cold”
(several hundred degrees F) or is combusted with fuel
in blade tip burners. Several companies have experi-
mented with tip burners and they are being used on
the British Fairev Rotodyne.

Hughes has overcome some early sealing problems
and apparently air-leakage in the system s now very
low. There is considerable hope that the system will
come through its development period suceessfully and
can be Hight tested. Its main application will be for
very large aircraft such as the Hyving erane or a big
compound helicopter. Its advantage is light weight
for it eliminates all gearing, the power transmission
svstem, and the anti-torque rotor.

RESEARCH POLICY

hile it hasn't drawn much publicity, the Penta-
Wgnn has been besieged in the past vear by a

group of university scientists who believe that
subsonic aeronautical research in the US. is dying.
They point to a host of research opportunities which
are being neglected entirely or are being pursued
inadequately.

Since the Army is the military group most depend-
ent upon subsonic aviation, most of the criticism for
the research lag has been aimed at it. The critics,
however. understand the times and have also peti-
tioned the DOD groups above the Army to take a
greater interest in the problem.

Two major policy trends seem to have grown out of
all the discussion. First, the Army is not interested in
forming any large research and development complex
such as the Air Foree's Wright Field or the NASA's
Langlev Hesearch Center. Plenty of good subsonic
research facilities exist and the Army will contract
with them rather than assume the financial burden
of operating its own establishment. Few people argue
with this decision,

The disagreement comes with the second policy
trend. The Army and DOD are going to increase
funding for applied and basic subsonic research, but
the level apparently is going to stay below $10 million
per vear in the foreseeable future. There is not going
to he any sudden program to stimulate activity in this
area, Most of the critics do not agree with this and
they believe that the necessary work is not being
accomplished.

In July of 1956 the Army took a vital step toward its
maturity as an aviation service. The U.S, Army Trans-
portation Aircraft Test and Support Activity (TATSA)
was activated at Ft. Bucker. This organization was
the hirst to provide rigorous, realistic, operational test-
ing of Armv aireraft and eguipment on an accelerated
basis.

TATSA tests have moved so rapidly that in some
cases the equivalent of more than three vears of serv-
ice fiving have been put on new aireralt in less than
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six months. The information from these tests has been
vital in revealing design weaknesses so they could be
corrected before equipment was placed in wide
serviee,

In all, TATSA has performed logistical evaluations
on more than 13 different aireraft. One hundred and
fortv-one tests have been completed on tools and
cquipment. More than 4,500 Unsatisfactory Reports
{(UR’s) have been written on various parts and systems.
TATSA tests have been instrumental in lengthening '
Time Between Owverhaunls (TBO) for many major
svstoms.

TATSA tests are credited with saving millions of
dollars in the purchase of spare parts alone,

* K K

The facts are obvious. More than anyv other branch
of the service, Army Aviation promises to contribute
significant benefits to general aviation through its
research and development efforts, equipment, train-
ing and operations, invelving both fixed- and rotary-
wing aircraft.

Its l'.ill_'iil;”.}' Crowing :-'.trl'.ngtll and  versatility—
coupled to its techmnological breakthroughs and the
resourcefulness and enthusiasm of its manpower—
have added new dimensions to battlefield mobility.

Army Aviation has, indeed, come of age.
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Armed with a leod of bombs, the FAH as a low-
flying weopen suitakle for brush fire wars.

ANTONMAIE

The Phantem Il carries Sidewinder missiles in its oir defense role—hos flown more thon bwo and one-half times the specd of seund af 45000 feet
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Developed for the Navy,

lethal multi-mission fighter
will soon join USAF as the F-110

By L. W. REITHMAIER

Fi4H demonsirates s remarkable low-speed ability by flying in formation with a Ryan PT-22, WW Il primary lroiner. Phantem easily maintained 118 kis,

that bears his name, sent a note to the Chief of the

Contract Section, Wright Field, Dayton, Obhio.
This note said in part °, . . our objective is to be of max-
imum service possible to the United States Government
in the design and manufacture of airplanes. ., . .”

The MeDonnell announcement, coming from the
newly formed St. Louis-based company, probably
caused little stir in the nation's defense establishment.
The aircraft industry already doing business with the
government consisted of such giants as Boeing, Douglas,
Curtiss-Wright and others with long experience as pro-
ducers of military aireraft.

By the time World War II ended, however, the young
company had designed, built, :‘md Hlown the world's
first carrier-based jet fighter for the Navy, the FH-1
Phantom.

On November 22, 1961, 22 vears after the founding
of the company and 15 vears after the first Phantom
landed on a carrier, a McDonnell-built Navy F4H-1,
Phantom 11, lifted easily from the runway at Edwards
Air Foree Base, climbed to 43,000 feet and headed for
the first tracking station defining the official world speed
record course. After completing the required number
of closely controlled passes across the course super-
vised by the NAA, the Phantom 1T officially became the
fastest non-rocket aircraft in the world, [ts sustained

IN 1839, J. 5. McDonnell, founder of the company
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speed of 1,606.342 mph—more than two and one-half
times the speed of sound (Mach 2.5)—was 81 mph
taster than the previous record of 1,52596 mph set in
14959 by an Air Force F-106. Also, it has set five world’s
time-to-climb records.

The Phantom 11 is a fitting tribute to its namesake,
the original FH-1 Phantom, The FH-1 was McDonnell's
first production airplane of its own design, as well as
the Nawvy's first carrier-based fighter, The F4H-1
Phantom II is the company's, as well as the Navy's
latest—and possibly the last—carrier-based fighter in
this missile age.

Beside holding the world’s speed record, the F4H's
tremendous performance is further illustrated by its
zoom ceiling of close to 100,000 feet, as well as sus-
tained Mach 2 plus performance at altitudes in excess
of 63,000 feet. At low altitudes the Phantom II is
equally at home. On August 28, 1961, the McDonnell-
built F4H-1 set a new world's class record for an FAI
three-kilometer course at 902.768 mph { Mach 1.2) at an
average altitude of 125 feet over the missile range at
White Sands, New Mexico.

This unmatched high-speed performance i1s all the
more remarkable when considering the fact that the
airplane is designed to operate from an aircraft carrier!
Although the Phantom II is the world's fastest airplane,
it is also one of the slowest. (Continued on page 96)
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Part of the flect of M;A.Ipirl-- Aviation, ane af the biggeil exsculive aperalars A Britain, The Hem operaies from Lubon Alrfield, narth af Landan

BUSINESS FIL.YING

WO CHARACTERISTICS predominate in cur-

rent British executive operations. The hrst is «

steady expansion toward a large potential, as

Light American executive aircraft have Britain takes its economic place withj:_i the European
community. The second is an excess of operational re-

strictions resulting partly from climate and topography,

2 - E b - i i stifling web of plain, old-fashioned |

brought life to business flying abroad. ut too {]Er;n from a stifling web of plain, g |
buresucratic red tup:-.

This is because up to now, only one voice—=that of the |

commercial airlines—has been able to make itsell |

Will high import duties force them out?

effectively heard in the civil allocation of Britain's
crowded air Space, Private and corporate E‘.l“ﬁl.‘,' lave

been inadequately represented in the lobbying for |
facilitics among the various ministerial committees. |
By JOHN FRICKER since, with just under 600 commercial transports regis- |

teredl in Britain, the Government and independent air-
lines have operated almost one-thivd of the 1,900 or
so total of British civil types,
Although puny by American standards, which meas-
ure 2000 airline trumsports in the 77,000 overall civil
&4 FLYING—Maoy 1962
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aircraft strength, these figures show the much higher
proportion of airliners in the British civil aviation pat-
tern. Comparable totals for the British business Heet
are rather more difficult to compute with any precision.
While around 550 aircraft are registered in the business
andd private category, careful study of their ownership
indicates that fewer than 150 are probably employed
solely in executive flying, contrary to more optimistic
estimates. Most of the older single-engine aircraft with
company registrations have been excluded from this
total wnless known or indicated as corporately em-
ployed, and not simply run privately on a firm’s books.

OF the overall total, nearly 40 belong to the aircraft
industry  or closely related accessory companies on
more than executive use, This means that the true
figure of business airplanes used by general industrial
organizations is somewhere around the 100 mark in
Britain, For one of the most highly industrialized
countries in the world possessing a wide range of com-
panies, this is an extremely low total. It is significant,
FLYING—May 1943

however, that almost exactly 50 per cent of its num-
hers are American airplanes, which have been avail-
able for import for little more than three vears.

During that time, therefore, the true British husiness
fleet has effectively doubled, despite the fuct that the
impact of modern American designs has taken a while
to be absorbed, and their business potential is only just
beginning to be realized, As executive Hving has much
less background in Europe, its benelits have heen cor-
respondingly harder to sell to British businessmoen, with
their traditional conservatism.

There are many other reasons, too, why ua really
large expansion in business Hving in Britain has vet to
come, Although American lightplanes have proved
tremendously popular, and their success has stimulated
the entry of the British aircraft industry into this com-
petitive field, they soffer an almost erippling surcharge
of duty on arrival in the UK. This amounts to nearly
20 per cent, and is charged, with a Machiavellian tech-
nique, on the delivered price. (Continued on page 86)
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Cive of e=ight Fletcher FU-24: operaled by Robertson Alr Service, Ud., spreads fep dressing in MHew Tealond,

FLETCHER FU-2

PILOT REPORT:

Designed expressly for agricultural jobs,
duster-sprayer proves its mettle on the

rugged mountainous slopes of New Zealand

By RICHARD L. SWEENEY

HEN Fletcher Aviation Corp. surveved the

agricultural aviation market prior to design-

ing an airplane for this highly specialized

operational environment, the concensus was
for an airplane which had a best operational speed of
about 50 mph and carried a heavy load with a low-
horsepower engine,

Naturally, the primary needs were for pilot safety.
low maintenance, and an airplane as easy to fy as pos-
sible in order to reduce the hard physical lubor in agri-
cultural flying.

Fletcher's answer, the FU-24, is a highly eficient
aircraft in terms of power-to-payload ratio, and has sev-
eral inherent safety factors in its aerodynamic design.
It has a very safe cockpit and is relatively easy to fly.

Certificated in 1955 under CAR Part 3 for export, the

FU-24 ( Fletcher Utility ) originally used a 223-hp Con-
tinental O-470-E to carry a 1,630-pound nseful load at
i gross weight of 3,500 pounds.

Operating in the United States under CAR Part 8,
the gross weight goes above 4,000 pounds, In New
Zealand, where all FU-245 in service are located, other
limits than “all vou can get it in the air with” have been
established.

The airplane has progressed through several models
of the Continental O-470 series engine. The first ad-
vance was to the 240-hp O-470-M, then to the present
260-hp fuel injection 10-470-D. Airplane gross weight
has not been increased under the Part 3 certificate,

Now in Hight test, with certification expected in the
near future, is the Continental CG1O-470-A, rated at 310
hp for takeoff.
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lafi to Right: Sporton cockpit designed fo stond 40 Gs. Creted kit ready for shipment fo Mew Zeolond., Simplified osssmbly eliminoles jics.

Configuration of this geared engine raises the pro-
peller centerline four and one-half inches, allowing «
Yd-inch propeller to replace the 88-inch model now in-
stalled, while increasing ground clearance as well,

Although there have been longitudinal engine posi-
tion changes, engine mounts of the first models are
capable of accepting any of the O-470 series engines,
with the drilling of appropriate holes. The 10-470s can
he switched up or down, on any FU-24,

At first sight, the FU-24 is physically a much larger
airplane than its weight or power would indicate, being
31 feet 10 inches long and having a 42-foot wing span.

The airplane’s utility role is apparent at first glance.
It is noisy: there are no frills like soundproofing or
structural sound suppression by extra material. The
Haps are manually operated by mechanical linkage
FLYING—May 1982

through a two-position lever. Control svstem is matched
to the mission, The FU-24, like any agricultural air-
craft, cannot be evaluated in this, or any other depart-
ment, in any light except that of its agricultural role.
Comparisons with executive aireraft or modern light-
planes are useless—the purposes are too divergent.

Aerodynamically, the configuration is one of a me-
dinm (6:1) aspect ratio wing with a level span, except
for the last seven feet of outboard section, which has
eight degrees of dihedral and carries the ailerons. The
wing area is large, in order to obtain lift at higher
altitndes.

Nevertheless it still maintaing the efficient character-
istics of the airplane,

The FU-24 uses a stabilator, or Hying tail. with a full
trailing edge tab, not the (Continuved on page 112)
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WESPA JET (Right!, Mockup of the twin-jet axecu-
tive iransport designed by Douglos Alrcraft Ca.,
Santa Monica, Calif. which will be praduced by
Piaggic of Finale Ligure, ltaly, The eight- te
ten-place pressurized oircraff is to be powered
by either two Bristel-Siddeley Yiper 20 en-
gines of 2,090 pl'.lundl thrusl edach &f h'p i
General Electric CJ610s of IZ.B50 pounds of
thrust each, The targe! price is oround 5400000,

BREGUET 941 [lefil. STOL iransporl erdered by
the French Air Force is powered by four Tue-
bomoca Turmo 11D furboprop errgir!u:l af 1,250
shp eoch. Gross weight for ossoult missions is
39480 pounds. Capocity 40 troops, or 24 litters,
vehicles or freighl. Takeafi run, o gross weighi
443 feet; landing over 50 fool obstacle, 772 Teel;
top cruising speed ot gross weight, 271 mph,

GEMERAL ELECTRIC T-&4 [Rightl. Turbine powerplant for the
new gensration of fronspert, svpport end todicel airorafl
is available ir four configuraliens, twa a: lurbgshaft and
twa @i turbeprop, by simple eddition of reduclion gearing
fo the bosic engine. Powerplants develop from 2,810 ls
2,850 shp. Direct drive furboshoft, shown here, con operate
from 100-degree nose up to 45-degree nose down position,
on essential feclure for ¥/5TOL aircrafl, T-44-4 lurboprop
wvarsion hos been undergoing flight test, on DH Caribow,

Fras ANE AN

TR LL FEETT S L R

LONG RANGE 707 iAbovel. Pon American’s new Bosing 707-3208 Inferconfinental copable of &000 mile ronge with full passenger poylood, is now
undergoing campany flight test, The aircrelt |5 equipped with leading edge flaps over bwo-thirds of wing spon ond additional slofed inboord fillal
flaps. The 3208 is powered by four Prott & Whitney JT3D-2 turbofons of 18 000 pounds thrust each. Gross weight of the airliner iz 317 300 pounds.
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POVYERFUL DUSTER (Right]. Boeing-3tearmon PT-11 powered
by o A50-hp Pratt & Whilney R1340 sngine hos asar hel
copler parformance al lokeafl, slalls ot 50 mph 1AS with full
leod. Used for agriculturel work, it doubles the swath speed
of same crall with 430-hp engine, Conversion was made by
sequin  Aviation, Sequin, Tex. for ocpprozimately 52,000
including surplus engine and propeller. Engine mounl wai
shorfened and the ail tank relocated Behind the rear cackpil.

FLYIMG—#oy 194T

HELIO 500 {(Above]l. Twin-engine STOL aircraft designed ond built by Helia
Aircrot Corp.. Morwood, Mosz, uwhlizes some high it devices o3 the
single-engine Helio Cowurier. Aircraft i3 powered by two Lycoming Q540 en-
gin:: of 250 hp eoch. Tokeoff dJdistancs ever 50-fooct obstocle, 530 feel.
Lending distance over 50-foot obstacle, &65 feesl. Moximum spesed 181 mph.,
minimum speed it 34 mph. Mote overheod throtllez in phole o cockpil.

FLASTIC PROFP SPIMMER [Leff). Produced by Haomilton Stordord divisian af Uniteed
Afrcrafll Corp., Windsar Llocks, Conn.. the spinner s stonderd eguipment
on the Air Force Llockheed C.130E tronsports, Mavy PIV-1 enti-swbmarine aircrall
ond Marine GY-1 tankers, A nefwork of embedded sleclric wires acts oy de.icers
when heoled by current. Plasfic spinners are 14 pounds lighter thon metal anes

L leie L

MEW PIPER PAWMEE (lLeft]. Derived from the
150-hp P&-35 Pownee, the new version of the
agriculteral oircraft 15 powered by o 235:-hp
Lycaming O540.-B285 engine, hos o 1,200.pound
capocily and |0.minuie interchongeability of
di:peunl equipment. Chonges in¢lude double
broce wires on empennoge, heavier toil wheel
spring, odditional set of jury sfrufs and general
beefing up of wing, fuieloge and londing gear,
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Why the instrument training
requirements for private pilots?

Here's a man who found ot

By W. N. FANGIO

it turned out to be a beautiful December Saturday

in 5an Diego with only an occasional wisp of white
to mar the otherwise blue skyv. This seemed the perfect
opportunity for a trip 1 had been planning to Porter-
ville, California, just north of Bakersfield. 1 checked the
wedther along the route and was assured of VFR condi-
tions. | was a brand spanking-new private pilot, but
had been considerably taught by J. M. Hawn, an able
and competent instructor at Lindbergh Field, and was
confident 1 could handle myself under most conditions.

I performed all of the necessary rituals preparatory
to cross-country flights and rented a Piper Tri-pacer
which 1 had Hown previously, N9618D. The plane was
equipped with a fair complement of radio equipment
including one omnirange receiver and one transceiver
which provided standard aircraft simplex operation,

It was mid-moming and 1 was airborne from Lind-
bergh Field with my wife and three small children. |
pulled the standard 45 degree right turn out of the
pattern and began my climbout over Mission Bay.
Contact was made with San Diego Area radio and the
70

ALTH{JUGH BAD WEATHER had been expected,

Flight Plan was activated. At 6,500 feet [ trimmed the
nose of 15 Delta over and established level Hight,

My route took me directly over the Los Angeles Area
and 1T was bothered some about crossing the control
«ones. 1 began to notice a clond cover ahead, appar-
ently broken, which was pushing its way up against the
mountains, although peaks were still rising into view,
| contacted Long Beach approach control, giving them
my location, altitude, and destination, receiving per-
mission to penetrate the control zone. The tops of the
clouds ahead seemed to be getting higher. T had to
quell an impulse to change frequencies and check the
weather since Long Beach was tracking me and issuing
instructions and traffic advisorys, 1 departed the Long
Beach control zone and immediately checked in with
Burhank approach control coming within their juris-
diction,

Now I was really I:-{*.ginning to worry. [ was getting
closer to the mountains and with my present altitude |
was planning to follow US. 99 through the low spots,
but it was becoming more and more dificult to main-
tain visual contact with the surface. Furthermore, it
was becoming evident that the clouds ahead dictated a
higher altitude. Just how much higher 1T couldnt be
sure, but T knew peaks attaining 9,000 feet were in the
vicinity and 18 Delta was not oxygen-equipped.

| had just left the Burbank control zone when 1 de-
vided whatever was ahead was too formidable and be-
ean i 180-degree turn to the left. Then [ learned that
vou cant always go where you came from., The
weiather had elosed in behind me and 1 was busily en-
raged dodging clouds to remain VFR, To top it off
the area below me was definitely overcast. Then and
there | decided 1 needed help. Quickly, 1 again con-
tacted Burbank approach control explaining that 1 was
in a situation that would not allow VFR Hight much
longer and gave him my approximate location and
heading. He responded by having me make an identi-
fving turn. Once a positive identification had been
made he gave me an IFR clearance, instructed me to
turn to a heading of 140 degrees and proceed to the
outer marker beacon,

Oh brother! He didn't know how green a pilot he
had on his hands, 1 then told him how 1 appreciated
the TFR clearance, but that I couldn’t proceed to the
outer marker beacon without an hour or two of study.
He got the idea. He turned me to the 140-degree head-
ing and I flew straight into a cloud bank. The instru-
ment training required for the private ticket really
hegan to pay off now, because visibility was zero and
it stayed that way for the next 10 minutes. I was to
mike standard three-degree-per-second  turns  and
nuintain a 3.000-foot altitude until otherwise instructed.
The turbulence increased in the clouds, and combined
with the loss of a visual reference, it brought sickness
to my wife.

The gyvro compass on 18 Delta was also sick and it
became  increasingly  difficult to hold the prescribed
headings. 1 relayed this to Burbank and he began
working a no-gyvro ground-controlled approach. After
turning final he set me in a descent of 450 feet per
minute. At 1,500 feet T began to break out of the over-
cast and shortly had the end of the runway in sight.
A frequency change was approved and the tower in-
formed me that T was already (Continued on page 94)
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They're Taking Over!

They weigh less than a ton, yet pack the working power of a bulldozer. Their ascent
in the military is attested to by this remarkable fact: by 1970 they will outnumber
all other Army aircraft’ They are penetrating the business front, expediting VIP
travel, speeding critical material, impressing clients with the b-i-g look of plants and
projects. This year, heads-up companies will spend $50 million with charter operators
in the U.S. and Canada. To discover why the charter, lease or purchase of a heli-
copter is sound business for your company, contact the Hiller Commercial Division.
Hiller—for two decades a pioneer in helicopter development, production and service.

*Eatimated Army aircraft by 1570; 0,000 . HILLER

r el ATRCRAFT CORE
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Roceway beckons jumpers through Caribouw door,

THE
ARMY

STEPS
ouT

Army leam member sfepi oul af 13,000 feat over Long lsland to perform smeoke-troil moneuvers.

The U5, Army demonstrated precision jumping and short-field operations
for nine days at the Long Island Fair (N.Y.) and National Aeronautics
Assn, Convention. With Mitchel Field closed, the championship parachute
team and varions aircraft operated from Roosevelt Raceway'’s parking lot.

Showing Army's versofility, Mohawk leaps off rocewoy parking lot, site of Lindbargh's takeaff. The jumps were opplouded by crowd of 30,000,
i ELYING—May 1962
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~ 1,000 to 500,000 pound loads ...

SCHENUIT can supply the aireraft tires

Schenuit specializes in aircraft tires. From the lightest private plane to the heaviest jet b_nm'ner
Schenuit makes the tires. Specialization is a "must” to make the very best aircraft tires. This
degree of specialization cannot be found where aircralt tires represent only a minute fraction of

a manufacturer's total production.

The following are warehouse points for the distribution

Aireralt Companents, Inc Cooper Indusiries Fresno Airmotive Co
Benton Hacker. Meiehignar Chicago, Illinois Fresno, California

Air Supply Internaticnal Delaware Aviation Corp. Friend Tire Service, Inc;
Alexandria. Virginia PEilzdelphia, Penna Monert, Missouri
American Aviation Cao Fetfy Service Hawtharne Aviation
Hopkins, Minnescta Pentizc, Mickigan Charleston, 3. C
Aviation Supply of Florida Flying Equipment Ca Kensucky Flying Service
Tampa, Florida Chicago, Illinois Louwisville, Kentucky

Selected franchises are available, Write:

THE SCHENUIT RUBBER COMPANY,

FLYING—May 19637

CHENUIT

of Schenuit aireraft tires and tubes,

Lang Airceafs

Omaha, Nebraska

Mational Aviation Supply Co
Fittsburgh, Pennsylvania
Salawr Flyimg Service
Teterboro, New Jersey
Schneck Engine Service
Lansing, Illinaois

Mercury Flying Service
Phoenix and Tucsan

Ekv Stare

Hawtharae, Calif
Shyways, Inc,
Troutdale, Oregon
Trans Aircraft Company
Hamilton, Ontaric, Can
United Aerc Corp

San Antonio, Texas
Eastern Aero Supply
Millville, New Jersey

BALTIMORE 11,

Universal Alreralt
Denver, Colorada
'-."il-ur-..z ."I.l\.'inl'.r_..-.. [|1|:.
Lacrosse, Wiscomsin
Was-Tex Aircraft
Lubback, Texas
Wiggins Alrways
Moarwooad, Mass,
Abude Aerp
Greenville, Miss,

MARYLAND
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Sweeping the cobwebs away from community inertia,

Jaycees set a record for ambition and ingenuity

IMMITT, TEXAS, a small town of 3,000 people,

found itself on the air map, not because of a vast

spending program, the securing of an abandoned air base,

or a government project, but because several dozen men

- took the time and effort to learn that an inexpensive, satis-

ﬁl |

factory airport development project could be both possible
and profitable.

It all started one day in a downtown cafe during a meet-
ing of the board of directors of the newly-formed Dimmitt
Jaycees. One man mentioned that a good project for the
organization would be to build an airport, except that it
would probably cost too much and the task would be too
difficult. Another one mentioned that a Tri-Pacer and a
Luscombe were being tied down in a pasture a mile south
of town. Someone else said he had heard general aviation
was on the upswing, but hastened to add that “Dimmitt is
just not big enough.”

The meeting adjourned; nevertheless, the thought had
been planted. Members of the board noticed stories about
the increased use of executive aircraft. They heard of busi-
ness passing the city by for lack of an airport.

Finally one day at a regular meeting someone said, “Why
don’t we look into the possibility of leasing a few acres
around here somewhere. The 5300-an-acre land is too high
for us to try to buy for an airport, but a lease or rental
might work.”

A committee was appointed and (Continued on page 8()

By BASCOM NELS0N

Built almost entirely by velunteer lobor, Dimmint Airpart has T-hongers for 11 aircraft and o half-mile-leng lighted runway, Town is in bockground.
T4 FLYING—May 10462
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LOH/HUGHES - just what the commander ordered

The Army’s Light Observation Helicopter will bring the latest state of the art to front-line
reality. Men who must depend on the LOH will value the advancements the Hughes HO-6
provides — reliability throughout the mission spectrum from combat recon to logistic support. |
Greater performance and larger useful load capacity at a lower over-all cost. ® The HO-6 rests |
on sound concepts which take full advantage of Hughes modern techniques. These have been
developed during the long partnership in progress between the U. S. Army and the Hughes
Tool Company. ® When deliveries are made, the Hughes HO-6 will prove itself — the optimum
result of experience, imagination and outstanding production capability.

HUGHES TOOL COMPANY-—Aircraft Division, Culver City, California o
- ..‘; M =

Hughes has one of the industry's largest Hughes HO-6 blades Compact size and small rotor diameter
production facilities—now in velume pro- quickly fold for easy permit the Hughes HO-8 to operate from
duction of the commercial 269A. concealment. tight quarters.
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f =alid education is yoaur only
key fo success in the world of
avialicn, The educational appar-
tunities offered at Embry-Riddle
are deseribed in this Bulletin.

Young lllan : .Is this for YOU?
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Couple a degree course in Aeronautical Engi-
neering with Commercial Pifol, Instrument
and Multi-Engine Ratings and you will have
an idea of how comprehensive this course is.
Yet you can earn your Bachelor of Science
Degree and all flight ratings in just 3 years and
4 months of study at world famous Embry-
Riddle. Three semesters per calendar year,
accelerated instruction, and concentration on
engineering subjects propel you rapidly toward
your degree and ratings. After graduation,
you'll be an engineer-pilot with your own per-
sonal key to success in both fields,

STUDY IM AIR-MINDED
MIAMI!. .. ACT HOW!
Zend for your free copy of the

E0-page booklet, "Your Bright
Future in Awiation,” writlen

especially for young men who
are going places.

Director of Admissions
Embry-Riddle Aeronoutical Institute
Avigiion Bullding, MEiami 52, Florida

Wilhout abligatice, plecie send me your Fres B poge
Bash amd Tl porficulars abaul the gowrtels] checkad,

Prind Bame . . oo srsnrmcas TR
T T T T P P T | P

Ciry. . o JSate. .

] Executive F-Int-rﬂuhetm of Eimr-n-:t Degree
[] Business Pilot—B.B.8, Degree

] Al Qther Flight Courses

[ Aeranaulical Engineering—B. 5. Degres
[ ] Aircraft Maint. Engr.— B.5, Degres

[C] Airframe and Pawerplant Technalogy
[_] Aeronautical Engineering Technology

1B-F-52
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BY CAPTAIM DAVE KUHM

SPACE ACE

Since it was mv day off between trips,
[ was ont cutting the grass this morn-
ing. Feeling o bit abuosed already at
the indignity being forced on a senior
airline captuin, being put to such a
menial task, it was only natural that
my reflections should center on the low
status the modern pilot has sunk to.

What has happened to the glamour
of Hying? Kids no longer chase after
a pilot for an autograph. Rarelyv if
ever do passengers seek out the pilot
and commend him on a good Hight.
Most often it is to advise the “dreiver”
that: “The trip was a rough one”—
"The landing bad”™ and that being 10
i tbes |;||:|_' .|'|||_|~: '1j11'\.‘|: ]I;,:I.‘\.1 ;,'lr:r:ltll.l:'r'
customer to the competition.” Yonng
maidens never tarry at the loading
wate blushingly bid us farewell
anymore. The bloom is off the bush
for today's fiv bowvs. Suddenly it
hit me! Commercial Aving is to the
Space Age as the horse and buggy is
to automaobiles,

Just think of it. When Orville and
Wilbur Wright first flew a contraption
composed of spare bicycle parts pow-
erel by a motorevele engine, there
was little or no fanfare, Only o few
curions skeptics showed up in the
hopes of seeing a couple of nuts break
their mecks.

Contrast that with Colonel Glenn's
orbital Hight. Two or three TV com-
panfes were set up for world-wide
coverage, A vast network of tracking
stations manned by bhordes of experts
stod by, About half of the Heet aned
Air Forge were at readdy for the pick-
up. Countless numbers of reporters
monopolized the air waves reporting
progress of the undertaking. They
even forgot to pause for station iden-
ti.ﬁl.;'.'lti.l:rl.,

It will have to be admitted, The
recovery  and  subsequent welcome
ways the best-staged spectacular ever
viewed by the public. The fumily re-
union was most heartwarming,  The
Russians muay hoave made 17 orbits to
our three, but we fmctured them
where it counts maost—publicity. The
TV crews did a  mugnificent  job.
There were tears, odd little Aother
noises and offspring adulations. The
climax was reached when the Presi-
dent read a prepared speech, stuck a
medal on the Colonel and officially
crested a hero.

Nothing like it ever happens to a
pilot. My kids pever realize [ am
gone from home unless my wallet is
missing from the hiding place. When
[ return from a three-day Erip ( not

four aned o half honrs) in the dead of
night cald—=tired —sleepy and tryving to
he uiiet, my reunion is less altroistic,
Being guict usually cuts down on the
speeches, prepared or ctherwise,

I oread somewhere, or else some-
hmh- told e, about a t||i|1j.-. called
terminal '|'1;'II.:II.'ir_"|-'. It '||i|_‘~\. fia g]u wil;|||
the maximum speed o Falling object
will reach. If 1 remember correctly,
o oman will Bl no faster than 125
mph, Sc if he falls coe mile or a
hundred nailes, Tue hits the earth with
about the same impact. A space man
anl ] il.'l 11!i]|:1! e .illl":ll'!ll.l:l perr in 1hix
respect,  As for things whizzing past
the swindshield, e fonnd ||.|r|‘]|i:||_|.:’ T
—anly higher up. 1f 1 should sound a
|'|i| I.'|'|'|.'[I':|Irh| it = |a-|:;|]],' rhm T .

No one can take away the fact that
the Colonel is a hero and with gats.
I am sure that he wounld like to duck
some of the publicity, but it ix not
allowed. Even Enos couldnt. Where
the Colonel got a medal, the Wright
Brothers got a summons for scuring
livestock, Colonel Glenn will remain
a hero for a long time wntil soch
flights are commonplace and then he
will be as Inckluster as airplane pilots,
When other astromauts o to the
moon or Mars, he will join our “has-
been™ club.

I the Wright boys amd Lindbersh
can  accept  boack-seat  status,  then
surely I can, Maybe one day they will
find out that middle-aged fellows can
adapt to weightlessness,

Without doubt our dull airplane
talk will give way to the fascinating
jargon wsed by space men. [ think
by-and-large, even #f no one under-
stards i, the terms and nomenclature
they use have capturcd the ear of
the public,. When any  swstem s
operating, it is, “Go.” “Everything
Co.” means ready at all guarters.
“Capahility” is a term meaning speed,
range and altitude of a space vehicle.
“Blast off” is a takeofl while "Splash
Arca’ s a plwe to Land.

When o was repoerbed  that  the
“Splash-down was effective”, it mere-
Iv wient there was a good landing,
And =0 it poes, | most brosh up on
that stalf. It has furnished much of
the glamour for the space age that
the airplane once used to have a
COFTET O,

There is one thing certain, this long
“hold” cn edging the Hower heds is
apt to create some unplanned orhits
here-alouts, Bo I best get oat it |
may never be g hero, but 1 can make
that ¢larn vard AOK]
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What? Bens turbine-powered Iroquois. This U, S,
Army helicopter is a leader, now being produced in
quantity by Bell's turbine talent team.

Why? Bell's Iroquois supports field troops with fire-
power from the air . . supplies them in inaccessible areas
. . searches out and evacuates combat casualties. It 1s
mission-balanced . . big enough for the tough jobs . . small
enough to be transportable by air. The Bell Iroquois is an
off-the-shelf helicopter available to other U. S. services
with the major costs of research and development behind it.

Where? on the production line . . lowest cost per
airframe pound. On the flight line . . highest availability
and performance. In the military .. greatest utility
in its class,

Soon these same values will make the turbine-powered 204
the hottest thing in business and industry, where today,
three out of four commercial helicopters are Bells. The
10-place 204 will move more people or pounds per
operating dollar than any helicopter in its class.

Write: Sales Manager, Dept. 426E, P. O. Box 482, Fort
Worth, Texas, for additional information about all
Bell helicopters.

BELL HELICOPTER
COMPANY

Fort Worth, Texas « A Division of Ball Asrcspace Corparation = & rof| Company

rr
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Lycoming Power
for the
Mobile Army

A new generation of tactical aireraft keeps
our Mobile Army on the move, Reconnaiz-
sance mizsions and rescue alerts call on ad-
vanced helicopters and VTOL aircraft to
spring to action at a moment's notice,
That kind of response demands quick, re-
linble power. .. Lycoming power.

More types of Army aireraft are powered
by Lycoming gas turbine and reciprocat-
ing engines than those of any other manu-
facturer. The following are all Lycoming-
powered:

Bell H-13H Sioux
Hiller H-23D Raven
Hiller H-23F Raven
Bell HU-1B Iroquois
- Bell HTI-1D 1|'-Jql:|-:|i:—

e Grumman AO-1 Mohawk
e Beech L-231 Seminole
& Beech L-23F Seminole
Aera RL-26D Cominander
Aerojet 3D-2 Drone
Boeing-Vertol HC-1B Chinook

Lycoming

Division— Awee Corporation
Stratford, Conn., Williamsport; Pa.
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ROLEX GMT-MASTER
GETS TOP TESTIMONIAL

from Pan Am Navigator

Pan Am Nowvigetion Pilot Bernord Lorens flies with o Roloz GMT-Master

Bernard Lorenz, a Pan American World Airways Navigator, wears a Rolex
GMT-Master, the watch that tells the time in any two places on earth at once, He
deseribes its aceuracy as “excellent: well within our navigational tolerances."

This top testimonial is due to the high accuracy of the GMT-Master: it is a wrist-
chronomaeter, has been subjected to the kind of tests usually applied to large marine
chronometers. But its unique feature is that it shows both GMT and local time simul-
taneously : a revolving 24-hour bezel and a special 24-hour hand make this pozsible.

“Having GMT available along with local time is & most desirable featore from a
navigational standpoint,” writes Lorenz. 20 out of 21 airline pilots agree with him.
But not only pilots; any intercontinental traveler would appreciate this watch. Its
sreclul features plus automatic winding, automatic calendar, waterproof® case and
chronometric aceuracy, make it a very special wateh indeed.

*With casa, crown and eryafal infact,

GMT or local time is read on the main dial
The watch is get to read any other time by means
of the rofating bezel and 24-hour hand.,

FREE -Rolex Sportsman's
Handbook ... has valuable hints
for baating, sportscar and fly-
ing enthusinsts, Write today

OYSTER PERPETUAL americn' Werd Airwars
American Rolex Watch Corp., 580 Fifth Ave., New York, N. Y.
Bo

Airport for a Small Town
{Continued from page 74)

the members started looking over and
studying several acceptable tracts of land.
One in particular they decided was oul-
standing. It was about 40 acres square just
outside the north city limits. The land was
bordered on one side by 1.5, Highway 383
amd ].ljl-' almost Rat with just ::n.uuj_r,h 5.']:;11:.1'
for oemd drainace. Tt had not been osed
for anything for some time, so several
members of the committee screwed uj
their courage and went to see Elmer
Youts, owner of the property,

“aure,” he said, he'd be glad to rent it
The negotinted price for the tract was 540
per month.

Then the committee went to the owners
of the two planes in the pasture, The
pilots agreed to hangar their planes at the
new airport at a rental fee of 8153 per
month. When two Jayeees said they would
buy a plane together and hanger it there,
the club knew they had their land lease
paid, at least at the start.

Two fund-raising  compaigns—a  stag
party and a trash-barrel lid zelling drive—
financed the starting of the hangar.

One of the Javeees designed the inter-
locking T-hangars and the others started
scrounging  for material, The MCCESSLTY
nses] i,'l.l::lH]i: IFOE Was il:ll.ll'l-ll in one El;l,{l_'h al
a rood price in nearby Tulin, Texas amd
the Lin was {!n:_: Fromm i1||l,!l_':' ]JHI[IF.
salvaged from burned or scrapped grain
elevators, donated by a gin operator, and
ns a last resort bonght at SCTAP Prices.

Four runways were Liid out, designed to
permit into-the-wind operations under vir-
tually all conditions. Highlines and tele-
phone wires stretched across the east end
of the east-west munway and the northeast
end of the northeast-southwest PNy
preseoted  the only  serions  obstructions.
The ronway boundaries were marked with
old car tires painted bricht orange, and
from the air it looked like an ideal airport,

For several Saturdays and Sundavs the
entire club worked on the runways before
turning their attention to the hangars
Then the fun beran, With bormowed weld-
ers they fabricated the framework and had
it ready for sheet metal in about three
weeks of spare  Hme wiork, Five ||:|||;_1:|r
stalls were constructed at first, with the
plan being that others would he added ns
necded, Eventually the project was oom
pleted and a gas pump installed by a locul
fuel dealer. One corner of the long hungar
was walled off as a separate store room.

The Javeces had no one to turn to fi
advice in building the airport, so the
muacle some mistakes, One was that e
runways weren't lomg enouch for higher
performance aiteraft, A T-Craft or o J-3
could make it in and out comfortubly, bt
on a calm dav, it was marginal for the
Lirger aircraft. Removing the barbed-wire
fences across both ends of the most-used
1, 100-fost north-south  runway  helped a
bot, Twn Bt =tl] woaso't epouwizh, so Youts
.|LII.'|.'1'|:| 4] 1|'1 the ]:lj-.-:'l.'!:h E:'-.Il,!:ul: |_|Iq'_' (RLEIE
wiav anithor 730 feet or so info some more
of his propertv.  Eventually the adjncent
landowner :|L'_I:'|.'-|"|'] to led |]'I_I' ]:|:.'1_'L'1_'_1. s
some of his land for more north-south mn-
way, so that today it is half a2 mile lonz
and often wsed by light twins, The 3,875-

(Continued on page §4)
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See what your spark plugs have to tell
about your engine’s performance

A simple spark plug check now can help
you put your engine in top condition
for increased flying time this summer.
Here’s what your plugs can tell you...

A spark plug inspection can reveal engine conditions
a3 simple as plug fouling from execessive ground idling,
or as serious as broken piston rings. That's why it's a
good idea to take a close look at your spark plugs
noir when you're getting ready for the aective flying
season ahead.

Here are Just a few of the commeon conditions spark
plugs show and their possible causes:

® LEAD FOULED—Possibly caused by poor [uel
vaporization, high lead content in fuel, or engine
operating too eold. Causes power loss and poor
fuel economy.

® OIL FOULED—In an engine past the break-in
period, this eondition usually means that service
is required. Possible causes are broken or worn
piston rings, worn valve guides, or an impeller
seal leak on a supercharged engine.

CHAMPION SPARK PLUG COMPANY

FLYIMG—May 1982

® CARBON FOULED — Frequently caused by exces-
sive ground idling or a too rich idle mixture. Also,
plug could be too eold, and a check should be made
for approval of hotter type.

® WORN ELECTRODES—Indicate long service,
severe operation, or incorrect operating conditions,
Should alwayvz be replaced.

Naturally your mechanic is the one best qualified to
judge just what your spark plugs have to tell. In any
case, “‘pulling” your spark plugs should be one of the
first things you do to get ready for a full, pleasant
flying season this summer.

And in case you need new plugs, be sure you ask
for dependable Champions. Just look for the sign
that identifies all Champion Aviation Stocking Deal-
ers. It's your assurance of the finest in spark plugs

and engine service. Make a note to have your spark
plugs checked this week!

5 )
il

CHAMPION

o

TOLEDO 1, OHIO
&1




LAND...

o] I.\, )4
SURFACE...

TAKEOFF...

the ARMY NMOHAWK
does it all in just 600
feet of cow pasture!



The Grumman AQ-1 Mohawk is a twin turbo-
prop aircraft designed for electronic surveillance
and observation missions. It features short-field
capability for maximum operational flexibility.
It's an all-weather craft—when the birds are
grounded in snow, ice, or mud, the AO-1 will
complete its assigned missions. The MOHAWK
configuration offers: e short-field takeoff and

GRUMMAN,

landing e operation from unimproved areas e
good low-speed control e drop tank and supply
pod capahbilities e adaptability to various types
of photographic and electronic equipment.

Long a producer of reliable aircraft, Grumman
now also develops new concepts in electronic
systems integration, missiles, and space vehicles.

—
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POWER,
ECONOMY, and
DEPENDABILITY

... proved in thousands of
hours of business flying

have made

CONTINENTAL AIRCRAFT ENGINES

first choice for America’s
great and growing fleet.

18 MODELS-
65 TO 310
HORSEPOWER

—_— ———

MODEL HP APM CYL WT. OCTAME
ABS-BF 65 1300 : 1713 20787
Ch5-12F B 2% 4 182 RO /B/
L200-A. . .,.,... 100 2150 4 1) R
0300-D, ......... 145 20 & 268 B0/87
GOA0D-E.,,.....175 200 & 3 a0./87
EZZ5-8,.........20 M0 B W7 B0 /&Y
D47O-R. ..... 21 2600 6 401 B0/87
Qe7o-M, ..., 20 00 & 400 41,/%
DG, ..., 240 B0 B 4% 01 %5
I04T0-K, ........ 225 B 68 AR &,a7
1I0400-C. . ....... 250 260 B 432 8196
I0&M0-0. ,....... 2600 2625 b 426 100/130
IO470-N._........260 T T T K 100,130
I470-F. . ....... 260 JBES & 426 100,/ E30
[O470-Poe=r, . 250 2600 6K 472 91/%5
GIO-470-A%=*, . 310 3200 & 46l 100,130
F30526-A"* M B0 B 575 31,596
T510-470-B8* 260 26l B4 (03,130

=essfgher engine with extended peopeller skslf and
Tuel injectizn
== Gear propeller shadf engine with luel injeclean
**Helicopier engine with sangle stage supercharger
*Tutbo supercharped enging wilh luwel injeclon

Fentinental M

AIRCRAFT ENGINE DIVISION . . . MUSKEGON, MICHIGAN

(Continued from page 50)
toot altitude of the Dimmitt airport makes
Iomg runways absolutely necessary,

A lv-in breakfast one cold morning i
October, 1937, marked the formal open-
ing of the new airport. A big crowd of
well-wishers showedd up and the Jayeees
felt they had dome an acceptable job as
thl:':-.' ||.|'T'.l::'||'-.]‘_.' :'}'4,':] ﬂ'u' [L1|_1|r|_'.

The progeess made by the airport s
never stopped for long,  Shortly after the
first three planes were hangared, @ fourtl
amel BEth were purchased to B the Jast
stalls,  Plane owners wore kept on the
honor svstem, filling their own gas tanks
and signing o ticket in the storeroom.

It wasn't long bofore another mwman por-
chised a plane and the Javeees called ool
their work Foree again and added two more
hangars, There was now a Luscombe, T-
Craft, Tri-Pacer, two Cessna 120 and a
Commamwesilth Skv Ranger at the airpor
and once it was on the Albuguerque sec-
tional map, more aned more trunsient air-
craft began dropping in. A large sign
pointed out a telephone on a hangar wall
and the mumber to cull for gasoline was
written nearhy,

Ther a bir boost came when M. Al
{ Buster) Tidwell, a local farmer, made a
dleal with the Juveees to open o spraying
and Hyving service at the airport.  Almost
immediately new pilots began showing up
as Tidwell started giving fving  lessons,
The type of planes also began to change
ax owners traded their two-place planes
for four-placers.

Tidwell moved an office o the airport
and he had dozens of students keeping him
by when he wasn't spraving, Later twi
logal pilots started another spraying busi-
ness and the Juveces fonnd their airport on
the must solid footing vet.  More stalls
were added 1o the Jong rambling hangar
anel the Tayveees extricated themselves from
their troublesome gax sales business and
turmesel  their 1_'|_:|||E1‘.||:I'|1_'t:|1 and  concession
over to the spruving frms.

While they starbed i as o comumunits
service and agrecd to a higher lease as the
main north-south ronway was graded and
extended, the Javeces” airport has none-
theless been a musdest money-maker. Con-
sequently  they have been gquick to heed
pilot requests. Not long agoe the north-
somth rumway was lighted, permitting 24-
hour operation so that a pilot on a long
trip doesn’t have to race the sun. Using
surplus wire and light fixtures converted to
take 15-watt hulbs, the total cost of this
operation was less than 5100 for about 30
lights divided down both sides of the
Tatlb-mvile mmway,

At present there are eleven planes—six
four-place, one two-place and four spray
planes=in the hangar stalls and two two-
placers are tied down ontside. Al of these
planes arce working mochines  and  used
about as often for business purposes as for
plestsure, They are kmg-term investments,
and every indication is that the airport will
contimee  groewine, At this writing  there
are two Bonanzas, one Cessna 182, a Piper
Pacer amel Tri-Pacer, o Stinson, a J-3, a
Vagabond, an Ercoupe, two Super Cub
sprayvers, and two Pawnee sprayers.  Re-
miemiber that this airplane count @5 in a
small town that was without an airport at
all until June, 1937,

(Continned on page 86)
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- New,Small, 360 Channel VHF

Gom Receiver-Transmitter

e
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RI-302A

COMPARE THE FEATURES — COMPARE THE SIZE!
2-9/16" HIGH, 6-3/8" WIDE, 11-3/4" DEEF

. o s - N S . .

e Powerful, 7 to 10 Watts o Starflite II, Panel Mounted

e Designed to TS0, Cat. B e Single Channel Simplex,

e 4 Auxiliary Amplifier Inputs Concentric Knob

e Crystal Controlled e 14 or 28 Volt

e Low Weight e Squelch Control Provided

- 95% Hﬂd“]atiﬂﬂ capﬂﬂiw SEE YOUR ARC DEALER or WRITE

(Automatic Limiting) FOR FREE DESCRIPTIVE LITERATURE

Aircraft Radio Corporation
BOONTON, NEW JERSEY

RESEARCH, DESIGN, DEVELOPMENT AND PRODUCTION OF ELEGTRONIC EQUIPMENT SINCE 1928.
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(Continued from page 84)

This has become a profile of a successful
orass roots aviation venture. The Javeees
have paid off their investment and use
their small profits for civic ventures, free-
ing themselves from the necessity of fre-
quent fund-raising campaigns.,

With volunteer labor, secondhand and
donated  materials, the hangar was com-
pleted For abount 8300 per stall. Some
hired labor was nsed when it became
necessary to speed up completion of sever-
al of the stall additions.

A small mumnicipal airport  failed in
Dimmitt about 10 vears before from disuse,
and it took considerable Faith in smail
town aviation for the Javeees to take the
step. But the complexion of fying has
changed. Right after World War 1T Sun-
day afternoon flying was about the only
practical wse for the small 65-horsepower-
planes at the local strip. Now the planes
in the Dimmitt hangar range all over the
United States. Owners have found that
the relatively low %15 per month hangar
rent and the nearness of the airport to

town makes Hyine both enjoyable and
profitable,

A casnal transient pilot might think the
four-vear-old airport is a slap at the sancti-
ty of aviation. At present there are no rest
room facilities available, But as soon as
possible the Javeees plan to rectify this
situation. Another drawback is rough run-
wivs, which are nearly impossible to keep
smooth in thiz area of West Texas winds.
Alsgo, the airport is not pretty.

But on the credit side of the ledger, it
las furnished air transportation facilities
where none existed before, The planes are
out of the sun and protected from rain and
hail. It is an informal, comfortable place
for local pilots to congregate, and it has
furnished a place For three families and
the pilots they hire to make all or part of
their livelihood., It has brought new busi-
ness to the community and it has helped
locul firms make use of aviation. It doesn't
offer a paved strip, restrooms, radic and
repair facilities, but it does furnish the
basic needs for flying and the Jaycees hope
to make improvements in the future,

This basic airport was constructed with-
out outside help, and with very little
borrowed capital, Dimmitt is a small
town and by today’s standards probably
shouldn’t even have an airport of any
kind. But the Jayeees” efforts have point-
edly proven that virtually any small town
can have a good working airfield with at
least minimum facilities if they are willing
to expend a bit of ime and energy. While
it is true that a regular airport operator
might have starved trving to get going, o
local civie club doesn’t have to make a
profit or pay salaries, so it wonld appear
this is one of the best avenues for a small
town to choose in acquiring an airport.

Dirnmitt Javeee Airport has been well
accepted locally and has alwavs ot least
broken even for its sponsors. Also there
is no grumbling from non-Hying taxpayers.

Without any fanfare, the Dimmitt Jay-
cees probably developed the most work-
able system possible for procuring a rood,
usable airport for a small town, It is a
system that could be copicd by anvone
with a strong desire to make it work. §

Business Flying in Britain
(Continued from poge 65)

This means that duty is paid not only on
the product itself, but also on the cost of
delivery.

Whatever means is employed—shipping,
wir freighting, or air ferryving—delivery
costs across the Atlantic can never be re-
duced below about $1,500, and are often
more, Something like $3,000 in duty and
delivery is added even to the lowest-priced
lightplane impnrtgﬂ to the UK., On the
bigger aircraft, of course, the cost of duty
rises proportionately as one-fifth of the
f.af. price. Its cffect is shown by a popu-
lar exceutive light twin such as the Piper
Apache, which costs $37,980 in the United
States, but retails in England at about
L£17,200, or the equivalent of over
£48,000,

Apart from Italy, and in some categorics,
France, no other country in Europe has
such high rates of duty, so that the British
aircraft industry is protected to an almaost
uniqque degree for its internal seles. With-
out this protective duty, it would be hard
put to begin the manufacture of light-
planes on anything like equal terms with
imported pmduut:i, hecause of the volume
proluction and low hasic cost per unit
achieved by the American industry.

The sophisticated American  designs
have nevertheless shown that o British
lightplane  market exists, and although
there are sigos that its immediate demands
have been saturated, the UK manufac-
turers and franchised distributors are gird-
ing their loins for a second-stage assault on
the sales front. In this, they will undoubt-
edly be helped by the newly-formed Busi-
ness  Adrcraft Users  Association,  which
evolved after discussions between most of
the leading executive operators in the UK,
and dealers in British and foreign light-
planes,

Main ohject of the Association, which,
with its formation in May, 1981, marked
the beginning of organized business Hyving
in Britain, is not concerned with the Fur-
therance of sales. In representing the in-
terests of the business flying community at

Bé

hich levels, however, the BAUA aims to
expand the size and scope of that grounp,
and therefore increase the numbers of
executive aireraft used.

While British manufacturing interests
are strongly represented in the chairman
of BAUA—M.A . Bellhouse of the Pressed
Steel Company, of which the BEAGLE
Group is a subsidiary—distributors of im-
ported aireraft are also among the first
council members, Kenneth MeAlpine is a
partner in the constructional frm of that
name and founder of MeAlpine Aviation,
distributors for Italian Piaggio aireraft and
the Helio Courier. Another Council mem-
ber is Wing Cmdr. Tim Vigors, founder of
the U.K. Piper agency which tops the sales
for American aircraft,

With over B0 big business companies in
Britain forming the BAUA, including such
international names as the British Motor
Corporation, Rolls-Royee, the HRootes
Group, Dunlop, Imperial Chemical Indus-
trics, Unilever, Jaguar Cars, Esso, and
Shell Mex and B.EP., its aims and objects
are wide. They runge over practically
every interest involved in business Hying
development in the United Kingdom.

The British economy is hased on induos-
trial cxports, and most businessmen feel
that it is not possible for England to stay
out of the Ewropean Common Market.
Megotiations are in hand for total Ewvro-
pean ecomomic union, which will necessi-
tate further expansion of British business

and sales persomnel activities over the
Continent,
Excellent airline services exist  from

London to cvery capital in Europe, but
from the provincial centers of industry in
Britnin such as Birmingham, Manchester,
Swansea or Glasgow, it i not possible to
fly directly to most major Continental
cities, It is also difficult to rely on-sched-
nled services between non-capital cities
anmywhere in Evrope, while in Britain, only
a dozgen or so of the very largest towns
are 5o connected. During the swmmer,
when tourist cross-traffic is heavy hetween
the UK, and the Continent, it is often
difficult to book any service at less than
several days’ notice, so that the common

argument about the convenience of execu-
tive pircraft to match the needs of business
schedules is then even more true.

One of the biggest problems facing
BAUA is that of airports. During World
War II, Britain became an island aircraft
carrier with probably the highest density
of airficlds of any country on earth. Most
of these abandoned bases, with hard-sur-
faced rmupwayvs of 3-4,000 feet remain, and
the land between the tarmae strips s
farmed and hangars uwsed for storage of
farm vehicles or industrial goods.  Even
now it is rarely possible, particularly in
sonithern England, to Hy for more than five
or L0 minutes without sighting some sort
of airfield, but as one executive pilot com-
mented wryly, “Britain is covered with air-
fields you cannot vse,”

In some cases, friendly Farmers will
agree to the use of such felds. But too
often, the lease is still held by the Air
Ministry, and negotiations become difficnlt.
It has taken =ix weeks and o £ 250,000
indemmnity to get penmission for the wse of
such fields. As several pilots have found,
mnanthorized landings at such airfields are
prosecuted with excessive zeal, and the
usnal fines for almost any technical offense
apgainst Air Navigation Orders are around
£200 (8560). This is part of the bu-
reaucracy which has been strangling non-
commercial Aying in Britain,

There are about 200 airfields open to
use by business aircraft in the UK., in-
cluding a number of BRAF bases available
bw prior arrangement—officially, 24 hours
in advance. When it is realized that plages
like Sheffield—almost the higgest  steel
center in Europe—have no airfield of any
sort bevond o coarse sod strip bulldozed
on a hillside by one of the industrial
operators, the need for wir  education
amonyg  the civie communiby 05 readily
aprarent,

Even London has ne  oirhelds  with
Customs facilities for overseas travel hy
sutall business aircraft nearer than Gatwick

27 miles ), Southend (40 miles) or Lon-
don Airport itself. After a long battle,
London Airport finally was muade available

{Continued on jage 90)
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-Ew. first effective fuel injection system for the popular
Twin-Beech is now available. Tested and FAA certificated by Aviation
FPower Supply, Inc., and Bendix for retro-fit on all R-285 engines.

For smoother operation, an even, continuous flow to the injector,
improved cooling, increased fuel economy, and elimination of
evaporative icing, get the new Bandix® Fuel Injection System.
Bendix Products Aerospace Division, South Bend, Indiana.

For details write the
following Bendix distributors:

Alrwark Corporation
Mimmi, Floricda
Alrwark Corporation
Falis Church, Virginia
Airwork Corparation
Aflania, Georgia
Alaska Aero Eupﬁlj
Anchorage, Alasha

Aviation Electrie, Lid.
Montreal, Quebec, Canada

Alrwork Corporation
Bedford, Mazsachusotts

Pacific Alrmotive Corporation
Burbank, Calilarnia

Pacific Airmotive Corporation
Hoanalulu, Hawaii

Bendix Froducts Aerospace Division

Pacific Airmative Corporation
Seattle, Washington
Aviation Electric Pagific, Ltd.
Vancouwer, B, C., Canada
General Aircrall Supply Corporation
Boroa, %' T
Mid Continenl Alrmotive Corporation
Kanszas City, Kansas

Pacific Alrmaotive Corporation
Cakland, Califarnia

Southwest Airmotive Corparation
Callas, Texas

Southwest Alrmaotive Company
ky Mountain Division
Denver, Colorado

Standard Aircraft Egquipment ﬂnmrlﬂr
Mineola, Long |sland, New Yor

Yan Dusen Aircraft Supplies
Minneapolis, Minnesota

Alge avallable from: Aviation Power Supply, Inc, 3111 Eeswood 54, Burbank, Calit,
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12021 Ventura Blvd., ek Hellywsod, Calif.

EVERYTHING
YOU NEED

To Pass
The FAA Exam For

COMMERCIAL
PiLoT RATING

Iweng's complete guide to the 1962
FAA Commercial Pilot Rating —you
need no other reference materiol.
200,000 copies sold since 1937.

A Comprehensive 348-page text on navigo-
tion, meteorslegy, aircraft, engines, Civil Air
Regulations and air traffic contrel.

E $up|:||urr|.nml with f:,rpiull current crosd-
country axam, all aircraft performance and
operational dota, weather infermation, and

radia navigatienal and communication data.

C Mavigatienal and weother charts.

[] COMMERCIAL PILOT RATIMG. ... $4.00

Current Zweng Manuals

With Latest Typical Exams
[] PRIVATE PILOT RATING........5%500
[] INSTRUMENT RATING ..._...... £5.00
[J AIRLIME TRAMSPORT RATIMNG...33.90
[[] HELICOFTER PILOT RATIMG. ... V55,00
[] GROUND INSTRUCTOR RATINGS.$5.00
[] FLIGHT EMGIMEER'S MAMUAL, . . $5.00

[0 TOWER & DISPATCHER. ..... o - 35.00
[J A & E MECHAMICS RATING. ... 5500
[[] FLIGHT HAVIGATOR .......... $4.50
[] FLIGHT IMSTRUCTOR ......c0:. §5.00

FREE CATALDG, mew, 52
pages; 1,000 aviation books;
nnviguliqn oids, chorls & logs.

PANS

HAVIGATION SERVICE

[0 5end me free copy of your new colaleg.

[0 Payment encloied

Hame
Address
City & Stale

] Send C.O.0.

iin Calif, sad A7 Laies Ll

‘AMERICAN

F-5

THE WEENK-END PILOT

BY FRANK KINGSTON SMITH

YOU DON'T HAVE TO BE RICH

The arhitrary division between busi-
ness aireraft used for executive trans-
portation and  sportplanes wsed  for
—you should excuse the expression—
“fun-flving,” i really hurting  the
rrowth of aviation. And this upsels
me hecause it is so fallacious anvhow.

If one fies o Mooney Alark 21 to
Cape Cod for a session in the surf
with stripers, his trip is looked down
upon as useless and annoving pleasure
flying and cluckings are heard about
whether this trip is really necessary.
But if he flies the same airmplane to the
same airport to sell a ton of hacksaw
hlades, why then it is business flving
and the stamp of approval is put on it
Now tell me, does this make sensef

There is a great potential market of
wotld-he fun/business pilots who are
grounded today because the stress on
business aireraft in advertising  has
impressed on them the immense cost
of flving new airplanes and scared
them off the premizes. If this is sell-
ing aviation, I'll turn in my typewriter.

And look at the opposition. Last
week we were down in Ocean City,
New Jersey, with friends, checking on
their boat, The bay area was alive
with hoat-vards, marinas, dockspace
salesmen, and evervywhere were boat-
ers hard at work scrubbing, polishing,
painting, caulking, sanding, shining
and paving and paying and payving.
You know why? Because no one ever
acdvertised what the cost per hour is
on a boat. Because boats are sold on
the sheer basis of fun and relaxation.

Flying can be sold on the same
hasis., But there is an essential differ-
ence. Flying is a yvear ‘round proposi-
tion and in a short time an airplane
which he Hies without the bother of
making schedules and  confirmations
becomes as necessary to a bravelling
salesman as o car used o be,

Take Dick Ravmond, for example.

Dick used to fly night-fighters from
carriers during the recent unpleasant-
ness in the Pacific, When his time was
up and he went back into civilian
clothes, his heart was still up in the
sky, but like too many people he fig-
||r|_'q1 ]':.r; |;_'l:|1|.|_r_.||'|.|: .;lﬂl,:-rd b H}' E'I_i'\ O T
airplane. You had to be rich to fly, he
thought,

It wasn't until he read a book about
a fellow who bought a nine-vear-old
used airplane  for  fifteen  hundred
bucks and learned to Hy that Haw-
mond realized he, too, could swing it
for that kind of money. Within a
week he shelled out 81,500 for a used
Luscombe 8A and got himself hack
intn the hlue every week end.

It wasn't long before the Ravmond
kite had been at the sea shore for surf
hathing in the late summer, and in

the Pocono Mountaing in the winter
for skiing, and to New England in the
Fall of the vear with his wife along-
side the pilot and the baly on the
shelt back of the seat. Tt wasn't
plush, but it was fun, and it only cost
about three dollars an hour.

In time the little tin bird  edeed
into the sancrosanct realm of “husi-
ness flving,” Dick found that he could
cover his sales territory faster with his
old Luscombe than he could in his
new car, and with less fatigue, From
his home near Valley Forge he could
v to the Greenbriar down in the hills
of West Virginia, then to Virginia
Beach on the seacoast, then up to At-
lantic City and be home for dinner
the same night—a three-day antomo-
bile trip, at least. And he still Qew for
the fun of it on week ends. T know,
becanse I frequently went with him.

Abter a couple of vears Dick foumd
that he wanted a four-place plane to
carry  his expanding family, and he
traded the Luscombe in on a used
Tri-Pacer which he flies today for vo.
cation and vacation.

Mot lomg age I was parking an
Aero Commander on the ramp at
Palm Beach Aviation when a perky
little blue and white Tri-Pacer trun-
dled up and sure enough, there was
the Ravmond Clan, taking a week
end off to grab a little sun and surd
in the middle of the cold Philadalphia
winter. [Dick had made calls on his
customers in Georgia and the Camo-
linas, and knowing his route, had
loanded his frau and youngsters in the
little plane and arranged things for a
hiatus in the Florida heat,

Flving the new singles and Do
completely eqguipped with communi-
cations and navigation radios is ad-
mittedly costly and ton expensive for
the average individual for fon, only
But, the fact is that you can Hy all
over the United States on the Civil
Adrways with simple radio equipment
(T just Hew a Cessna 152 with three
L':I'}':":tii].'\ i ikx  tEansmitter [1-:]11| Hii-
leigh-Durham  to Philadelphia ), and
an  eight- or nine-yvear-old  airplane
with a current license Hies as well as,
O j||_i,|_:.'|:||_' ]:u_-Hr,-r |]|.':|| 1]|1,' -:_]:l.j' it canne
out of the factory. And a lot cheaper.

Flying has so much to commend it,
both for Dusiness and p]t*iir-lrn'. that 1
resent it when the advertisers seem to
ignore the people who are not already
in the Ave-ficure income brackets—the
VETY |_‘.||.‘-:'||_‘:|!|;' whio |_'|!|t1]{! ]l:_' starting
now to learn in easy steps how easy it
is to fly and how mwueh fun, and how,
if you start at the bottom of the scale
it doesn't break vour hack financially.

Take my word for it. Take up fly-
ing. You don't bave to be rich.

FLYING—May 1962
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ESSO AVIATION OIL E

Engines stay so clean with new Esso Aviation Qil E that pilots can
now consider longer inspection intervals for oil screens and propel-
ler domes, But extra cleanliness is only part of the story. This
newest ashless disperszant oil delivers the extra performance for
which Humble aviation lubricants are famous. It reduces wear,
thus reducing oil consumption and maintenance costs. And because
it is ashless, it cannot cause plug fouling. Esso Aviation Qil E has
been proven in over 15 million engine miles of flight festing . . .
cleared by every major U. 5. aircraft engine manufacturer. Because
of multi grade characteristics, two grades, E-80 and E-120) meet all
piston engine requirements. Ask for it wherever Esso aviation ©IL & REFINING COMPANY
products are sold. America's Leading Energy Company

FLYING—May 1542 , L




EVERYBODY
A APPRECIATES

ssociares SEAT BELTS !

Wise witches would net be seen without Air Aszsociates Seat Belts. They know
these nylon-ravon helts shrug off flame and fungus, sleet and snow. These 507
belts are built to fit even the biggest witches; also the biggest people, Easy
slide adjustment assures a comfortable fit to broom or aireraflt seat.

When YOU are ready to buy seat belts, buy the one preferved by almost every-
body; including many leading airlines and aireraft manufacturers.
Your choice of 10 permanent colors. Each belt is FLA A, certified and
packaged in protective polyethyle ne. Prices from $6.75
Ask for Air Associntes Seal Hells,
Avadable al aviation dealers
i Sfrom const to coast.

L

ATLAMNTA « CHICAGO +» COLUMBUS +» DALLAS « DENVER

GLEWNDALE +» HAMNMSAS CITY =+« MIAMI = 5T, PAUL  SAN

FRAMCISCO - TETERBORO +« TULSA - WICHITA - WICHITA AIRPORT.
——— N e L T L i I T ———————————

@

fC ot fronm page 86)
Ler mnonnp-se-lpeeliales] ERTa T, i||r_']u|:'|[r]g Tanixii -
s airerult, fn June, 1961,

Hiswever, thee |_‘.|I'|:'||.'{'|..||||'r_'ﬂ' invelved, in-
clnding  restriction lo non-peak  teaffic
lwmirs, Tuve not made LAP easy to use by
execulive sirploes. This oceurs at an air-
liedel swhich rates about 80t in the number
af  anans) NHeanents t|_|[|;;|5|_1!_{|_||;;||;|t tha:
Waorld, charges some of the highest land-
ing fees on recond and complains  con-
tinwally alwant losing money, The situation
ix improving, lwwever, oscept for single-
engine airplanes, amd the sirport anthori-
i lunvee Daoen VT I1|:-|:|1F||_|_

As Tor the Tornslities involved i traved
lis IF||:' {:I:III!I.:IH'H‘_ ”l-e-w TTHLY 4-.|~.:|}' I:,ﬂ.;::* =
long as the joornevs themsehees, One of
the first jobs of BAUA was to uroe that
“the present tmes-wasting procedores are
removed,”  Couneil  wember  Geolfrey
Woods, whose company, Woods of Col-
clwster, oporates o Commander 3008 aned
a Beech Travel Adir on Evropean fiving,
contends  Hat Cosloms  organizations still
aree gearedd toe the Bowse o sy by,
simee it is in theeiv Tawds ot smosods ol
prassengers spend el ol hedr traved e

A the woment, ooouls freiehted  from
Britwin by pormal  sorbace aocans ok
:n.-e|;||||_'1_!'||rl:|_f !i]-.,n:' || ||.5|}'~\. By %oy, 1% i
Brossels, 10 to Copenlagen, 16 o Pars,
LT tor Milim soned 28 1o Lishon. Commmercial
air Treighting s et oeh guicker,  bee
catnisee of  sehininisteitive qh-h-.;.a_ Diesidahio=
being excessively expensive, o trunsport
costs Dov wir come easily amount Lo o
tham the price of the prodaoet,

Cooallroy Wismls is one of ooy Hritisl
el rl]H'1;|_!|:-r~. '-.1.""'1 i ||11|;'-|'|_"-.I,1'|:| i
the growth of busimess oir freight, and his
Avroe Caonmeemmdder  was selecled] For dls
Iatn-gsmienl  cmrans capmcily i thsi= T
vathin for high density loadds, Tl s also
voncerncd with e bomger-ramge  regquoire-
ments of cocemtive trovel, amd i therofore
intercsted i the oew weneration of sl
lsiness jets.

Another jel exponent is J. €L Ionbord,
who hewds ome of the leading  Boropea
eocisvitor cmupanies, and hoas been nsing
I COrpMte :|i|:'!'|-|:'||l|' TR _l:l.!ull:ll':'.. LEGL .
|:||:' ?-.ll]"-'-e'}'l'-:l r|||' il i .'|.|r:||:'r'i|;'.'|:|| :|I||_{
British range of Hehd aond Dsiness aireraft
andd visited several mmebacturers on hoth
siclos of thee AtLutic before deciclinge it
e Hlavillamel s woell triced [Dosvee, o its
ME. s le'Ii]. Whaks ksl hllﬂ'ilh]{' |-|:-r ]II"G
(ELLEW IR LTS

A company pilot was Liredd For the pew
adrersfe, sehiel svas cliristenns] "|':'-.p|.|;rlr'r_-'
ard Hishes Teeaman to st of  thae magor
towres o Borope. The Dove soon Bivedd up
o dts olwsen o, sivese in the fiest sveek
or so of its operation it paid for itself Ty
ths  rssistzenee 80 |||1' |':|]r:|.| \rl]lltll'lll of i
aisimngess Crisis in "'{:||:|1l:'-h.

1. L Baulendd svses omee of e Tirst -
terdin]  cwstomwers Tor the 100E 125 (e
Dewe's ot replaceient, which hee foresees
taking  over the longer FEoropean trips
whiles its piston-engined  prodecessor con-
tiraes weith interial Uk, opesations, The
1w i id.:'-u”} soitee] For The sbee leneths
involved For internal hghts, which is one
of the reusons why it outummbers Ty o
toctor of  three s other  soultiensingd
adreratt used in British - execotive flying,

This owes s L B T Fomanadution 1

[.l:..ln':lﬂnrl-llﬂ.lf_'.l'r o pargrer Y92
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220 H.P. — Geared, Fual Injection Oplional
168 H.P. — Geared and Turbosupercharged,
Fuel Injection Optional

v 240 HP. —
Turbesupercharged,
Fuel Injection Optional

FLYING=May 1982

ON THE TEST STAND TODAY
IN YOUR PLANE TOMORROW

After nearly 15 years concentration on helicopter engines,
Franklin is back in the full line engine business, for both
fixed wing aircraft and helicopters.

Here on the test stand in Franklin's newly streamlined
plant is one of the six major engine types slated for certifica-
tion this year — a complete line from 60 to 260 H.P.

We are engineering these new Franklins to produce more
power per displacement inch, to weigh less and cost less per
H.P. than existing engines. And they will do this without any
sacrifice of the Franklin engine reputation for dependability,
low operating and maintenance costs gained in hundreds of
thousands of hours of Hat-out service in helicopters.

Look for finer Franklin power in your 1963 plane!

ARCRAFT EMGINES

Franklin Engine Co., Ine., Syracuse B, M. Y., is a subsidiary of AERD INDUSTRIES,
INC., Boyerfown, Pa. Other AERO offiliotes ore Emergy Trensformation Corp.
(integrated gos turbine generotar sets), Feedbock Systems Div, (ground support
equipmant for guided miuiles), Atlontic Aviation Corp, (V-32 auxiliory oirborne
power plonts), ond Jocobs Alreroft Engine Corp. Owerseas Distributor: Mont
goamery Aera Indusiries Caorp., Time & Lile Bldg.. Mew York, M.Y.
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America’s Most
P-u-jjlu.!'ur Pilors Mannnl

19242
Editian
Mo

Ready

““CIVIL AIR REGULATIONS &
Flight Standards for Pilots”

Eniarged Tirh FEdifine

C&migléle, up-Eo-dade PMying regulsticns, plus odEdE
ANd pdEed af valualkle précedures, Tudlraled mamei-
wirs,  |loemgs Feaulremests, 1ynical writhen examina-
Ehon o privade pllods.

Called by ewperts " IR Hirgl bosk 1o £l FoF Thoss |
tereatedd fn Hwlng.*"' Exiremely valashie. foo. Tor fhaose
Alf ety lieefmad. 189 Paged.

BFfer IFdem Wour AlFsOrl. Book SE36F oF ©liE cowpom

Far tasi mali-orader arrvice

Fleoss send ma . coplos of CAR for Filols o
| iheched, an cppraval. My rermifoses |3 enclosed i

| _ £4. 53 Hardbownd D £2.00 Paperbound !
| | Fried Cataley of Asmipooe Baoks l
| WAME |
| ADDRESRS ' I
[ GITY & STATE I

_/4#& /215&54#&, ._gmt‘.

| 2062 Sunsst Blivil, ( Depl, F-5) Los Angeles 56, Calil I

[ ovitinared _ir.l'r.l.l:l:' pergier S

the Diwe. which for many  years  wis
almost the only available aireraft, and with
the: Herow, it is partionlarly ;'l-:||:-||].:|; fun
wse by the aircraft indostry, de Havilland
comsicers that it has had o re;soahle
prodluction run with more than S8 Doves
delivercgd  { including vumy airline sales |
sinee 1947, The Custons $UH) is still bweing
built to order, and many potential costom-
ers owonld like to sec it with Asmwerican
LTI,

Onie of the offects of the relatively <hort
Eriropean stage lengths is fairly o anmual
ulilizntion by transatlantic standards, Wit
w plapned ntilization of wearly 1O Boors
[RCT WERLD, Wonids of Colehester niakes ox-
ceptional use of its Acro Commmneler, sl
the national averaee seems bo e nesirer
the 500-hour mark, Most operators proh-
ably manage little more than 4000 hours,
which makes low first cost iimportant  if
impossible-looking  operating  charges  are
tnesl Loy duprpaesir e the Baoks throweh musive
depreciation.

Mormal depreciation rate appears to e
spreate]l over eight vears down to o resicdual
withwe of 200 per oent. bt some upetilors
have shorter fscal periods  amd smaller
fimal ook wvadues, For high-cost business
aireratt, short depreciation tates can bring
these costs per bour to o groater viloe
that any other tem. The I'I-1I|:.' comslation
iv that wnder the British tax laws, the poe-
licf allowed against the purchose price of
w new airereht during the first vear means
that an airplane as lorge as an Acro Com-
mander ean e nm-r:m-:! For o net total of
st AG KK for the whole of thet 12

~ Army Aviation Really Pays Off !

mwenths, For the next and following vears,
however, the net annual operating  costs
wionibel undergo o sharp increase to around
22000 for a 300-hour utilization.

Most users of executive airplanes  say
that costs do not matter in relation to the
ol done, and the increase in productivity
conld not otherwise be achieved., Public
companies, however, have to account to
thieir stockholders, and are therefore con
stricted to some extent in how minch thes
can spendd,  High costs are among  the
reazons why not a single  helicopter s
sperated by a British indostrial comguom
for executive use, despite the Twck of air-
ficlds in some parts of the UK, Several
cluarter I:'l::lt:l'l|'!lillljl:"\.
specifically For eseentives, bl there i oo
sigm of

TN LTS b |||_'-:|]‘:-I-e'r-

tlved besivner owcerwe helined ]'-:-
bassipness,

Many requircinents For the ideal British
business airplane are tailoved bo the air-
feld situation, Becawse of e prinitive
state of landing Gelds and widespread wse
of rough socd surbaces, poarticalarly tongh
Luding gear, long legs for propeller elear
angre ared Fairky  laree, low-pressore tives
are neeledd Ay B :-:|:-|_||e|._||,|| afls aure
avitilable at most strips, such equipment
must be carried in Hae aireraft. This ace-
vonnts for the popolurity in Britain of the
Devea nvigational svstem, which, withe its
flicht log traces the procise position of the
aireralt on a0 omoving iy, Lll'ﬂl'.i:,!'illl_' il
continuous plot aceurate enough to bring
the pilot to the moway threshaold.

Althomgh Decea  equipment
pocipy mwach rooi,  ideally dr shoold Tae
(Continued on page 94)

tloes  nal

FLY WITH THE ARMY
AND GET THESE EXTRAS

A Foundation for a Solid Future—No matter what you
do, you'll be able to command the premium that goes
with highlyvalued training—training that includes ground
school and instrument techniques as well as many hours
of in-flight instruction.

GET THE WHOLE STORY—

Extra Excitement—You'll learn maneuvers, formation

flying, aerial photography, how to take off and land on
short strips. You’'ll need these skills and more to help
you meet the challenges you'll face as you fly in support
of the Army’s ground forces. You'll be rated in fixed or
rotary-wing aircraft, but you'll have a chance for ratings
in bath. You'll also have a chance for multi-engine or
instrument flight examiner ratings, too.

Double Prestige—You'll be a rated pilot and a branch
qualified Army officer, too. That means you'll be getting
the extra prestige—and extra pay—of an officer doing
two jobs—both highly skilled, both vital to national

defense.
97

MAIL THIS COUPON TODAY

e

Mame

Office of the Adjutant General
Department of the Army
Washington 25, D. C.
Attention: AGSN

Fleagse send me complete information describing how | can
become an olficer-pilot in the U5, Armmy

RSN e ]

FM.5.62

BAddress____

State

e e S
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THE ‘62 COMANCHE OFFERS YOU
THE BEST COMBINATION OF FEATURES
YOU WANT MOST

i e

LYCOMING POWER. "Rupgedized

for maximum engine life .-".'..'. Key comi- on G,E‘ﬂc

ponents wreated [or wear resistunce by v Tog QM-;_

nitriding, & process thei makes metal . T ":--:,1_-}"5'\'.!1_-

s0 hard 1t can’t be filed=a Lvcoming P ﬂ,'.-r,,;“:.-n,_ :,:-'x-i-'-'ll'-u hlﬂ.l’l.l'
extra 1o assure dependabilite e 3 tgp = Wi,

e IN A
“’Ross-cou NTRY

AIRPLANE

BIG CABIN. The Co- BIG BAGGAGE SPACE. SPEED. Cruise over 180
manche's wide, comforiuble 20 cubic feel, 200 =pound mph in the 250 hp Co
cithin has se1 the standard capacily with big 20" by 20° mariche: ol mph i the 180
for spaciousncss in modern, GO0 Mmeans 1ols ol bageage e Comanche. And Co
I:jgh perlormiance: nrplones. for [ ;1._-|||-|||_- tor even the miinehe owiers will el BLELT
There’s really comitnable |-.l|1;|::w.' trip, Koom {or six thicse Bgiifes e &N Lhe Gone-

room for four big people. Big suilcases plus more, Crvative sile

l—________ _______.-—-'

TAKE A LONG . .. THOUGHTFUL LOOK at how well

the Comanche gives you the really important features you want
in a fast eross-country airplane, the best combination of them all , .,
at a practical Piper price. See, fly the Comanche 180 or 250
at your Piper dealer's (listed in the Yellow Pages)
or write for Comanche brochure, Dept. 5-G.

IMSTRUMENTATIOMN, ™o finer panel it i\ o
c_”"r"'!l'.n'}_- : o Iif P T designed. Easily accommodates [ull ks ';. Hic {0 5 5 A -,',31.'.!'-"'
i - denr, Tigr ,‘-,.-L._ 5 Wiy s e ADE DM S T § Al = Wy @
Vg iy E 10t I:Ilr'?ll?l_:l' lnl:]-l:) =2 B BNETEN, 1 b WEROTY= Ty L 1 .'||'|'||_'-\."'I "
er " Ir ".'j,-_.“ 15a, LIJ.I.I' -.-r|§'.||1'.'t':n.".i cofiheuralion for maximum __;u'.".'-'"'_ I=‘|.:_|.‘"::'-'_['Il.:_ __-,l.‘.1.l."-'["-"
T &l "r*"lll.'.-',-_.._. ¥ith performance of all elecironic equip- _:._-!'-""_L 5 1 15'.'
Jeig e _ ; ¥ R gl 4 14 rapky
B ™ Addy ment. Most convenient location of all gnat © pre! e
imstrumeénts and controls. e

LONG RANGE. Standard
G-gallan foel chapagily { more
thanm others offery can be
radsed oy ™1 Ealons n the
Comanche 250 for & hours
crurse af over 188 mph with
reserve luel lefi—over 16400
Mmiles Ak ECOnsmy oruise,

PIPER

MARCRAFT CORP.
Lock Hoven, Pa. (Main Offices)
Yare Beach, Fla.

ATTRACTIVE LEASE
AND FINANCE PLANS

MORE PEOPLE HAVE BOUGHT PIPERS THAN ANY OTHER PLANE IN THE WORLD

FLYING=May 1982
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START
your career
2 YEARS
SOONER!

Car, Home, Family,
and a responsible position
in the ever-growing

AVIATION,
AEROSPACE and
ELECTRONIC INDUSTRIES

If these important things spell
success to you, here's how you may
obtain them in only two years!

NORTHROP INSTITUTE OF
TECHNOLOGY GRADUATES

ARE YEARS AHEAD...

NIT's two-year engineering tech-
nology programs have prepared
thousands of highly-sucecessiul
rraduates who now hold important
positions throughout the world. In
just 2 years you may join them for
vour own suceessiul career,

BACHELOR OF SCIENMCE

DEGREE PROGRAMS

After completing the two-year
program of your choice, you may
wish to earn the B.5. degree in
Engineering by completing the
additional required studies as a
full-time day student, or in the
evening school while you are em-
ployed full time at a highly re-
warding salary.

ATTEND SCHOOL IN CALIFORNIA

Send now for complete informa-
tion about this outstanding College
of Engineering, located in South-
ern California in the heart of the
aviation, aerospace and electronics
industries,

MAIL COUPON FOR COMPLETE IMFORMATION

' Morthrop Institute
- of Fechaology
A privetely-andowed, non-prafit
College of Engineering
_— 1119 W. Arbor Vitae 5t Inglewood 1, Calif,
- -------------.H‘..---
HORTHROP INSTITUTE OF TECHNOLOGY
1119 W. Arbor Vitae Street, Inglewood 1, Calid.

Flease send me immediately the Rorthrop Catalag.
1 am interested in a career in the field of:

[ Aeronaulical & Astronaulical ERgineering
[} Electronic Enginepfing
[71 Mechanical Engineering
[0 Aircraft Mainbenance Enginearing
0 Airframe & Powerplant Mainfenance
1 let Engine Maintenance
MR, . vinnen e R T e
 H sssancsss DONE, .. StADE, ...,

Veterans: Check hers [ far special information.

o4

(Condinuwed from page 52)
dezsigned into the cockpit, which must also
accommodate other radio and navigation
aids, Southern England is well provided
with more than 20 YOR stations, including
USAF installations, but in the northern
part of the country there are few Facilities
of any kind except for the occasional MF
beacon.  Other  requirements of  British
exeeutive airplanes  inclode short  takeoff
and landing performance for small-field
operation. In this respect, it is gratifyving
to see that American manufacturers are
paving greater attention to improved fap
effectiveness.

As i the Undted States, most execubive
operators consider aircraft toilet facilities
essential, and all these factors have been
considered  in  the design of the new
BEAGLE B.206 light twin. This seats five
with a toilet compartment, or seven with-
out, and with two 320-hp  Continental
CIO-470 engines, will have a 200-knot
eruising specd and almost STOL charac-
teristics from its double-slotted Fowler-
type flaps, In initial Qight tests, it has
heen flown down to 47 knots, which may
be reduced still further in production air-
craft by a five-foot inerease in span

The other specialized executive aircraft
currently under development in Britain,
the D.H. 125, will cost rather more than
the BEACLE’s planned equivalent of
84,000 faf., but its cruising speed will
be about twice as fast at over 500 mph
The first prototype of an initial production
hatch of 30 1255 is nearing completion at
de Havilland’s Hathield factory, and is due
to Hy in the Spring of 1962, Initially
powered by two 3, MM-pound  Bristol-
Siddeley Viper 20 turbojets, the IDVH. 125
is being considercd for the installation of
other powerplants, including the 4,700
pound thrust GE CF-700 turbofans, for
the American market,

In Britain, together with the BEAGLE
byvpes, il shouldd make an elfective contri-
bution to the five-fold increase in business
aircraft that seems probable over the next
fow years, 4o

“I Learned About Flying
From That"

(Continued from .;m,::-r.' )

cleared for a straight in approach.

After refreshing ourselves T had the good
fortune of speaking with the operator who
had talked me down, The conversation
was very rewarding. I wonld like to pass
on my personal praise to the men every-
where who are performing this and as-
sopciated zervices, T1'w].' Ly :_]_ﬂl-ﬁ:n: i WOl=
derful j-::l]‘a.

Thiz experience taught me among other
things these three lessoms: (1) Know the
typical weather for the area in which voun
are Hying., For instance, lower California
has basically coastal and desert weather,
and where the two meet, vou can expect
nearly anything, (2) Remember that no
report given you by the Weather Bureau
is guarantecd representative of the weather
vou will find while flving through the re-
port area. (I am certainly not being criti-
cal of the fine job our weather service is
doing, just pointing out the present physi-
cal incapability of monitoring every place
all of the time.) (3) Keep an eve on the
weather behind you as well as in front, 4

touchdown at
2ahns

dedicated fo private & business svimtion

HARD SURFACED RUNWAYS 4200'

ADF INSTRUMENT APPROACH
RUNWAY LIGHTED ALL NIGHT
ROTATING BEACON / TELETYPE
FAA DISTRICT OFFICE / UNICOM
DIRECT LINE TO ATCS / NY CENTER / IDL
HERTZ CARS / MOTEL / RESTAURANT
FINEST FACILITIES FOR AIRPLANE,
ENGINE & RADIO SERVICE

AMITYVILLE FLYING SCHOOL
FAA approved advanced flight school
specializing in instrument & mulii-
engine ratings. Part time or accelerated
courses; private, commercial; flight
instructor, business pilot; helicopter,
ATR, rodio navigation. Amityville
44200

Gulf aviation products
Piper sales & service

AHNS

ay ?'ﬂ“
AMITYVILLE, L. L. N. Y.

FLYIMG—May 1942




BATTLE AREA

o]
&
(Mﬂb@ WITH THE CARIBOU AC-1

The STOL Caribou carries 32 combat troops . . . or 3 tons of cargo . . .
or 2 army jeeps . .. Takes oft in 725 It. . . . Lands in 670 feet . . . Air drops pallets up to
6000 1bs. . . . i Accommodates 22 ambulance litters plus 4 seats.

CARIBOU

DESIGNELD AND BUILT BY

DE HAVILLAND AIRCRAFT OF CANADA

DWW MNSYIEW ONTARIC

WASHINGTON REPRESENTATIVE: J.E. McDOMNALD - 318 TOWER BUILDING - 14th & K STS., N.W
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Today's modern industry
demands skilled special-
ists. Needed now are
mechanics with A & P
rating, persons with flight
rating, jet instruction, elec-
tronic technician and mas-
ter instrument mechanic
training. You can become a
specialist in these fields
and open the doors to
greater career opportuni-
ties and increased earning
power, by training at Spar-

g

tan. Skilled instructors
teach you on the most
modern scientific equip-
ment available. Open the
door to your future by mail-
ing the coupon today. Find
out about Spartan's Extend-
ed Payment Plan and free
Job Placement Service.

SHORT CUT

to your Future
... with

. SPARTAN

LR training
: 4

rlan |

T

Mumnicipal Airport

Tulsa, OKlahoma

SCHOOL OF AERONAUTICS

SPARTAN SCHOOL OF AERONAUTICS
Director of Admissions |/ Municipal Airport

WHICH CAREER
INTERESTS YOU?

Tulsa, Oklahoma Dept. 152 [ AIRCRAFT & POWERPLANT
MECHANIC (Piston & Jet)
FLIGHT ENGINEER
NAME AGE 8
[ ELECTRONIC ENGINEERING
TECHNOLOGIST
ADDRESS = [] ELECTRONIC TECHNICIAN
[] MASTER INSTRUMENT
TECHNICIAN
CITY | L
STAT [] PILOT RATINGS
Wk Bk FAL AFPFROVED
]

Phantom Il
(Continued from page 63)

This was demonstrated by Aying formation
with a Ryan PT-22, WW II primary
trainer. At the Rvan's top speed of 118
knots, the F4H-1 had no dificulty in main-
taining its wing position,

High performance, however, is only one
facet of the FA4H's overall capability as a
halanced weapon system—a  system  in
which airframe, fire contral system, missile
armament and crew are integrated into a
fighting unit capable of operating in the
modern aerial warfare environment.

The Phantom II can deliver Sparrow 111
and Sidewinder missiles against high flv-
ing targets in addition to a full range of
ground strike “iron” bombs and nuclear
stores. Simply varving the armament can
change the F4H-1 from an air defense in-
terceptor to a low-flying attack weapon
system suitable for a “brush™ war or all-out
nuclear action.

This mission versatility has also inter-
ested the U5, Air Force. Results of Proj-
ect Highspeed, an evaluation held by the
Air Force to compare air superiority per-
formance of the Navy F4H and the USAF
Convair F-108, have placed the F4H
ahead in most eategories, although HAnal
results have not vet been released by
USAF.

With the present high cost and long
Hme schedule required to develop high
performance aircraft, o single, multi-mis-
gion airplane proves particularly attractive
to the Defense Department. With  the
present emphasis on missiles, no active
combat aireraft designs are in the schedule.
Therefore, the FAH mav well become the
last great fighter used by all branches of
the military services,

The development history of the F4H,
tvpical of many high perfformance air-
planes, covers a period of cight years. The
first lines were laid down in MceDonnell's
j:ll"‘l.'l:i:l]l.i:l:llll'_lr' i]l:_:::ij.,"il. ['.I‘lli.il’l.!l:ll‘.'lll. in 1955 in
response to a U5, Navy specification for
a fighter to replace the F4D and F3H
series. As usual with military designs, the
proposal was worked up using company
Funds.

A letter of intent from the Navy in 1854
gave the FAH official status, This author-
ized further engineering as well as produc-
tion of a limited number of test airplanes.
F4H production for McDonnell was not
assured, however. Like most new military
designs, the rovernment has much at stake
in an individual contract. After spending
millions of the taxpavers’ dollars, the weap-
on system is not always a military success,
The government cannot risk the defense of
the country by dumping all of its eges in
one basket, If the F4H failed to live up to
its expectations, precious vears of irreplace-
able development time, as well as dollars,
wounld have gone down the drain—and
still no weapon system. Thus, a companion
development, the Chance-Vought F8U-3,
powered by one J75 engine, was also un-
der contract, competitive with the F4H.

Since only one, either the F4H or
FEU-5, would be awarded a production
contract, both companies, especially the
engineering  departments,  developed  a
highly competitive attitude, It was well
known, however, that cost to the economy-

{Continued on page 98)
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SAVE VALUABLE TIME...

Ls  |p the Texaco "“Sky Service' way

Texaco “Sky Service” Centres at Montreal, Toronto and Calgary
are especially built to reduce “on-the-ground time" for business
pilots and flying executives. The wide variety of complimentary
service facilities—all in one convenient location—enable pilot,
executive and aircraft to receive the services they require,
immediately they need them. All these time-saving facilities—
and many others—can be reserved in advance.

HOBART UNIT —supplies business aircraft with ground power.

HERMAN NELSON UNIT —pre-heats engines and cabins for
comfort and dependable cold weather starts.

GROUND DE-ICING EQUIPMENT —ensures prompt winter
departures.

TELEX SYSTEM-—connects with your head office or next

airport.

DIRECT LINES—to airport control, weather office, catering
service, hotels, -

FULLY-TRAINED STAFF —available at all times.

COMPLETE RANGE—high quality Texaco Aviation fuels
and lubricants always on hand.

CONFERENCE ROOM—fully equipped for executive use,
COURTESY BUS —to and from aircraft.

For further information write: The Manager, Texaco Sky Service
Division, Timmins Aviation Limited, International Airport,
Dorval, Montreal, P.Q. Telex Code— Montreal: 01-2684

FLY WITH
TEXACO

--.- . - ) - = .-'\u
- i,
| . S

Wherever you go...trust 1 =X A C O

S




“. . . one of the best “how-to-do-its” we've
seen for students and moviee pilets. In explain-
ing ell procedures ond maneuvers, Kershner
makes clear whot's required, why Vs thot way,
and what commen errors stand in the woy of
perfect technigue. Profusely illustrated.”

=4, 0.F A, Mogozine

STUDENT PILOT’S
FLIGHT MANUAL

by WILLIAM KERSHNER

* most complete ond up-to-date flight
manual on the market. [Revised 1962)

® all requirad maneuvers covered In de-
tail; including new instrument training.

® spacifically designed to cover all flight re-
guirements for a private pilet cartificata,

A lively, informative handbook that
takes the student step-by-step through
all of the procedures required for se-
curing a private pilot’s license—inclad-
ing the new instrument training re-
fuired by the FAA.

A USER SAYS, “ . . I am much im-
pressed with the presentation and con-
sider it one of the best I have read.
The method of discussion [ollowed by
step by step procedures is fine for the
novice. My instructor commented on
the simple, direct presentation and in-
tends to use this manwal in his ground
instruction to students.”

PARTIAL COMTEMTS—How the Airplans Flies.
Instruments. Frlﬂlgl'll Check. Starting. Toxiing.
Ceontrels. Turns. Glides. Precision Maoneuvers.
Forced Llondings. Tokeoff ond Llaonding Pro-
cedures for Short ond Soft Fields. Elemantary
ond Advanced S5talls. Emergency Inshrument
Flying. High Altitude Emargencies. Movigation,
Rodia. Weather. Cross Country. Flight Tests,

# * E 3

Flight Schools aud Flying Clubs—
Write for quantity prices.

Do T T b |
| IOWA STATE UNIVERSITY PRESS |i
| 125 Press Building, Ames, lowa |
I Flease send e a copy of ¢ I
: [ Student Pilot's Flight Manual & Si.ﬂsi'
I [ Private Pllot's Flight Magual & 2 54.95 I
: 1 encloae paymaenl of ¥ 1|
I W e ]
| Address.. |
I |
| City.... State |
e PR el TN e i, ]
b ]

(Continued from page 96)
minded Defense Department would be an
important item—and the F4H-1, with its
two General Electric J-79 engines and
two-place design vs, the FEU-3's one Pratt
& Whitney J753 engine and single-place de-
sign—wis definitely more expensive. The
FadH-1 wonld have to justify its additional
cost o the Nuvy by providing increased
combat capahility and growth potential
over the FRU-A,

The design race between the F4H-1
and FBU-3 also became a race to see
which airplane wonld make its first Hight
ahead of the other. The F4H-1 won this
dubions honor by making its first Hight on
May 27, 1958, approximately one week
shead of the FRU-S.

It is indicative of the confidence Me-
Donnell had in their F41-1 that the frst
flight was made from Lambert Field, the
St Louis wmmicipal airport.  Most “hot™
military airplanes are wsnally packed in o
box and trucked to Edwards Air Force
Base in California for their first flight, But
Bob Little, then 33 years old and “Mac's™
chief test pilot, knew the airplane would
iy withowt requiring the added assurance
of Edwards AFB's dry lake bed. He haol
been at the controls for the first fights of
other MAC airplanes,

The 20-minube first Hight, however, was
only the beginning of a long flight test
development program. A high-perform-
ance fighter is far from combat ready after
its first shakedown fight. A total of 23
test airplanes were in the original contract,
Euch wus individually instromented to
varry out a specific phase of the Hight
test development program. For example,
separate airplanes were assigned for aero-
dynamics and performance development,
powerplant, equipment, clectronies, arma-
ment, boundary layer control, ete, These
test programs were simultaneously carried
out in 5t. Louis as well as at Edwards AFB
for some of the more hazardous tests such
as the spin program.

(Comtinued on pergee 1O

If you've recently changed your
address, or plan to in the near
future, be sure to notify us at
once. We'll make the necessary
changes on your mailing plate,
and see to it that your subscrip-
tion continues without interrup
tion. Right now—print the infor-
mation requested in the spaces
below and mail it to: FLYING, 434
So. Wabash Ave., Chicago 5,
Ninois.

Mame Please PRINTI

*Account Mo,

Old Address

City

Maw Address

City Zone Shate

Mail copies to new address starting
with issue.
“(Your Account Number appears
directly above your name on the
mailing label.)

WE HAVE
$1,010,000.00
CASH

and credit lines
te buy clean woirplones

Telephone for Cash Bid
JACK WALL—BOB CARR
JACK ADAMS

References: Firgt Mational Bank in Dallas,
Dollos, Texas. Murdeck Acceplance Corp.,
400 Unmion Avenve, Mamphis, Tenn.

JACK ADAMS AIRCRAFT SALES, INC.
Area Code 401 EX-1-4436
Twinkletown Airport

Box 121 Walls, Mississippi

MNEW Bensen Gyro-Copter

i =
n

The Warld- famous
*“apirit of Kitty Hawk"
now availoble in plans B8
and kits. Can be easily B8
buwilt and flown byl
do-it-yourself hobby-
ist., Threg-view draw-
ings of the croft may
be purchaosed for $2.888 2L
or  simpler  Copter-[0 R
Glider 51, Sand }-’bur;"'!'j;._j_-'ll' 128l

arder mow. Use coupon | ol
b i o T

below, -]

I'-BIHSI-H AIRCRAFT ﬂﬂEF..ﬂe_pL_F-E R

| Raleigh-Durham Airpore. Kaleigh, M. C.

| Mame
| Addrgis e =

—_—
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ad COMM

in a single
compact unit

COMM

o

KX-100

Lo 10-WATT POWER!
under 10 Ibs. weight!
P W P L e 1 Year WARRANTY!

90 Channels, 100 KC, COMM; 100 Channels, 100 KC NAV; Meets .005% Transmitter Frequency Telerance

g
 KING

The KX-100 provides simultaneous crystal-controlled
navigation and communications in a single unit! In
the King KX-10, vou have a 10-watt, 80 channel
transmitter-receiver and a separately tuned 100
channel NAV receiver!

Don't lose your Omni — just when you need it most!
With the KX-100, yvou need not turn off yvour Omni
or Localizer to talk to airways, approach econtrol,
departure control or tower, The KX-100 performance
features cannot be equaled at twice the cost! ASK

THE MAN WHO COMMUNICATES AND NAVI-
GATES WITH KING!

COMMUNICATION SECTION

Transmitter: 10 watt rf output 90 channels, erystal
controlled, 118.0 to 1269 me, 100 ke spacing. Mike
gain and sidetone adjustable. Crisp, clear apeech with
extra-long reach. Meets 0059 transmitter frequency
tolerance.

Receiver: 90 channels, crystal controlled. Tunes syn-
chronous with transmitter—118.0 to 126.9 mc. Unde-

Look BEHIND the panel and COMPARE!

gsired channels over 60 db down. 6 watts speaker
power, adjustable sguelch and volume. 1 microvolt
sensitivity matches the distance ability of the 10 watt

transmitter.
NAVIGATION SECTION

Receiver: 100 channels, crystal-controlled, 108.0 to
117.9 me—complete Nav coverage. 60 db suppression
of undesired channels. 1 microvolt sensitivity with all
circuits designed especially for navigation accuracy.
6 watts speaker output. Low impedance navigation
signal output to operate King KI-200 Omni-Local-
izer converter-indicator,

General: Available for 14 or 28 velts, Fits standard
5° x %" opening with only 8" depth behind panel
{exclusive of plugs and cables). Separate power sup-
ply 314" x 3%" x 6% " may be mounted in any con-
venient location. All controls and final adjustments
available from front panel. Back-lighted frequency
selectors. One full year warranty on all parts an

d
components Plus a warranty with 14Y 5]"95
on labor for the first 90 days. power supply

CONVERTER-INDICATOR

Get Maximum Performance with
KING KI-200 OMNI/LOCALIZER

Have You Discovered

R VY

Now you can have a radio system in your aireraft tailored
to your present needs, but with pre-planned progression
built-in! RSVP (Radio Systems Versatile Progression) is Your
Answer for the progressive development of your aircraft
radio equipment coordinated with your development as a
pilot and your flying requirements! See your King Cerli-
fied Dealer!

Sold and installed by Certified Dealers
in U.5. and Canada., Export by REA
International, 80 Brond 5S¢, New York.

Operated by EX-100, this provides steenng indicaticn on
Omni plus Localizer indication with airline accuracy of 2
gegress. Switches aulomatically between Omni &nd Localizer
modes. Self-contained. transistorized uwnit, weighing only
2 Ib%., mertures 38T 2 IWMY by 9% depth. Professional
presentation and performance! One year warranty! $645

KING RADIO CORP.

OLATHE, KANSAS
Builders of TOMORROW'S Aircraft Equipment TODAY!

= :'r'f'p'i‘ ‘-\"1"‘ L2

D 1082 KIiNG RADIO CORP.
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SPRINGTIME IS FLY TIME

Make sure you are ready fo TAKE OFF
with the Protection and Service of

AMERICO Merit-Rated
Aviation Insurance

B Call COLLECT—Washington, D, C.—
- FEderal 7-3131

B Return the COUPON below, or

ACT TODAY
B Contact your NEAREST AMERICO AVIA-
TO GET TION INSURANCE REPRESENTATIVE
IMMEDIATE Now, as a new flying season begins, AMERICO

offers you the personalized services of a rapidly ex-

COVERAGE panding field staff of qualified Aviation Insurance
Specialists. Your nearest AMERICO representative
will be glad to give you complete information on
any AMERICO policy, as well as the prompt,
friendly service that has become an AMERICO
trademark. See the list on the opposite page for the
representative In your area.

No obligation. This form is for quotation purposes only. It is not a policy application.

______________________________________________________ ——
Dwner(s): Name(s) AOPA No.
ADDRESS Office Phone
Make and Model Expiration Dates of
Present Insurance: Liability 13 Hull P |

FAA Number N || Aircraft: Usually Tied Down [] _
Year of Mig. TGRS I;Tngarad ﬂtﬂ - A!rpur't Name County State

— easure and Business
Stall Wamner [ Yes [ Mo OF USE: Flying Club (3 or more owners)
Approx. No. of Hours Industrial Aid (Company Owned Aircraft— Non-Commercial)

”“_ﬂﬁ FRWA Por Year Type of | roqq |Hours | Hours | Hours | Hours | Cross | Hoyes Last 90 Days
Engine Make and H.P. Pilots Named Age|Certand| oo | in |inthis| Last | Since |Country |—=
Ratings Class | Model | 90 Days | Accident | Hours |Might | Instrument
Pass. Seats (Excl. Pilot)
Airworthiness Classification—
If Other Than Standard
Type—If Other Than Land
Purchase Date | Total Cost (incl.
| | Equip.) § Give particulars of Accidents and Pilot Certificate Suspensions of Above Pilots during past 3 years. If “Nong™
Current Value (Incl. Equip.) § check: [] No Accidents [] No Suspensions. F 567
Extra Equipment A . M ’ c
merican mercury insurance vompany
HOME OFFICE: 2251 Wisconsin Avenue, Washington 7, D. C., FE 7-3131
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BY J. 5 BUTI JR.

NAVOOM PROGRAM

A mindown of navigation amcd com-
ninication egquipment needed on gen-
eral awvigtion airplanes in the folure
hag heen gmiven by the FAA, Joseph 1D,
Blatt, director of the FAAs Aviation
Research and Development  Serviee,
madde the following points recently in
dleseribing  the Air Trallie Control
svstom the agencey i now  planning,
& Low-frequency  radio  ranges  are
an the wav out, Automatic direction
HII.I.:Ii.'i'h w;i” ]:-r_' of I'_]I_'I'I'I'":|'iijl'll'.[ virluae
during the next few vears as the
ranges  are removed  from service.
They probably will all e gone in
Fives wesirs,
# The VORTAC and LS systems
will be espanded and  will become
the  standard  instrisment  nevigation
Facilities for the nation, At the hegin-
ping of this vear 293 VORTAC, 216
ILS amd 422 VORs were in servive,
Their  indtial  dovostonent value  was
8230 million, Within five vears, 5492
million will he spent on converting the
VORs to VORTAC aned in building
new  VORTAC amd ILS  facilitics.
VORTAC aceurncy will remain ot
s or minns 1.5 degrees.
® Ajr-groonnd communications will be
v woice raddio at least for the nest
-I'i]_'ll[ bir 1Y wears,  Awtomnabic elatin
link systems to take part of the pres-
ent voice lond are out for the present
as it uppears that they cannot be pro-
duced at reasonable cost,
o High-frequency radio is on the way
out. and HF transmitters wsed by the
FAA will he decommissioned during
the nest five yvears.
o All services for civil aireraft will
be provided by VHF radio. The line
is pgodng to be held at 360 channels
in the 118 me to 136 me range with
30 ke spocing. Al ground equipment
will he modernized to this spacing
within fve vears
o Rudar beacon trunsponders, it i
hopesd, will be carried on all aircraft
flving in the areas of positive control,
The tramspomder bepcons greathy ime-
prove the range capahility of wroomd
radar in both horizontal and vertical
planes. They also make it possible for
the controler to mpidly identify the
varions aireraft em hix radar scope.
The beacons will allow greaths ime-
privved  emorgency  techndogues to be
sl tov oassist pilots in distress. Thoy
will also provide a very efficient rudar
hangl-oft  technigque for gronmd  con-
brollers.

Many of the sttroctive features of
the new Air Traffic Contral Svstem
depend upon the wide use of trans-

ponder beacons in oprivate  airerakt.
FAA officials want to wet the beacon
price down to 3300 so they will aot
b am vndne fimancie] borclen, Mams
inclustry  engineers, however, prodict
that the price cannot be redoced be-
lowe SZ00M, 1T this priwes feue, there
wiay be some fondamental alterations
in the new ATC plans.

a -1 a

Progect Little Guy has been taken
il |:-r the .'l.l'h.‘llj-;"'l'l:] ]'rl:i'llll.i:l'lj'_ slagfee
,_|!|'|q] ;.[51'|._:|| EI_IH PR i sty I [l‘:u:'
FAaA, Colin G, Simpson, o former in-
J_I:ll.'\.tl:"_'. IE_‘E"Ij_r'il'll_'{"l' ausocigted with North
American, Douglas amd Weber Air-
creft, has been placed in charge of
Ehiee progect.

The objective of Little Guy is to
samist :iI|1,||1.\.|:I:"_'.' 1f |]1"l.-'|;'.|-|'_|-|‘.li:|'|_|_' il :~i||||‘:-|E
ficdd, low-cost, extremely reliabile cock-
pit Bvvout slich will make instrioment
H}'in-_: e e sleT I:E]:;'lll. it s hl-:ln_'.
[ wee Pevese, Jan, [THG2 ), Ultra-rmvisd-
e instriments e |",|].;|_!|'||'|H;] ila-r l|||'
cockpit, Many of them will be shapli-
fiedd versions of the latest  militan
vl

FAA amnouncements state that the
Little Guy cockpit “probably will in-
clude a large pictorial display conn-
bining  the functions  of  compass,
artificial harieon, tum-and-bank indi-
cator, altimeter, and airspecd  indica-
tor; a cventral mavigational display
showing aireratt position in relation fo
cluarts rl:re_'lj!"-i"tl'ﬂ on e sereen: g
iliary displays for status and warningg
and simplificd controls.”

Little Guy now is scheduled to be
i threesyear project, and o Hyable
prodotype of the cockpit will be pro-
duced  during  that time. The FAA
will call upon aireraft indnstry finms
to participate in the development of
the cockpit, Interested firms will sul-
mit design proposuls, and the win-
ners of this competition will produce
Bl mugor components, The FAA will
internte the components  into the
Firnal swsbem. [:1||'|'||‘.|]1_'I,4,' informsition an
the prototyvpe cockpit will e mode
availuble to all of industry,

Hopetully, the cockpit will he so
superior to cwrment eguipment that in-
dustry will mass produce it

Cost goal for the Little Guy cockpit
is under 53,000 on the retail market,
This includes all navigation and com-
mumication svsteins, Some  enginecrs
Telieve that electronic technology and
procoction  methods  are  developing
that five vears from now it may be
possilile to sell the :_'-:lq'L|‘:|:i! for abont
51,500,
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HERE ARE THE

AMERICO

AVIATION INSURANCE
Representatives

who are in business to serve you

NEW EMNGLAND

G. William Gail

Box 323

South Sudbury, Mass,
Tel: Hiltop 3-2417

MID-ATLANTIC

Everett Bowers

83 Fruitres Road
Levitiown, Penna,
Tel: Windsor 6-5845
Richard J. Berlow
Teterborn Airport
Teterboro, M, J.
Tel: ATlas 8-1041

SOUTH

Edward 5. Marshall
24 Hawtharn Road
Salerm, Va.

Tel: DUpont 9-3749
Barmey Webar

1225 ME 23rd Avenue
Pampana Beach, Fla.
Tel; WHitehall 21278

SOUTHWEST

Henry W. Westerlage
G228 Tulip Lane
Dallas 30, Texas
Tel: EMarson 1-4855

Paul E. Rocheford
2604 E. Broadway
Tucsoen. Ariz,

Tal: EA. 7-5757

MIDWEST

&, Brown Dillard

1572 West Dorothy Lane
Daylon 9, Okio

Tel: 220-B571

Burt J. Dickans

1815 Dundes Road
Marthbroak, 11,

Tel; CRestwood 2-3636
John E, Issitt

16315 West Seven Mile Road
Delrgdl 35 Michigan

Tel: BRoadway 3-4230

MORTH-CENTRAL
Sam W. Huluftut
1623 University Avenua
St. Paul 4, Minn.
Tal: B 5-3901

WEST
Frank B. Davy
L6700 Roscoe Blvd.
YWan Muys, Calif.
Tel: ST. 1-0745
Corbin Douglass, Ing.
I00 East Minth Avenua
Denver 1, Colorada
Tel; AC 25821

If there is no AMERICD representative
near you at this time, fill out the coupon on
the opposite page or call Collact—Wash-
ingtan, 0. C.—FE 7-3131 for complate rate
infarmation.,

American Mercury Insurance Co.

2251 Wisconsin Ave., Washington 7, Du C.
Approved by AOPA, NATA

o1



FABULOUS LIFE-TIME
HANE MK-6B 'I‘.'IIMFI.I'I'EII

PRECISION
ACCURACY

GUARANTEED

FOR LIFE

ALL
ALUMINUM

WITHMETAL SLIDE

STANDARD AIR
FORCE SIZE

Hasspanial drift and density Hltlll.!de
scales. Airspeed-altitude computations
accomplished directly using fahrenheit

or centigrade. With leather case and
direction manual. LIST 15.00

Introductory Price .. $8.85
KANE SKYKING COMPUTER

e GUARANTEED FOR LIFE
et % Al metal . . . pocket size
o =e 0 \design of Mark-6B Comput-
et~ lel jer. With leatherette case
A “/and direction manual,

LIST $5.00
52,50

Acclaimed the greatest advan:emlmt in flut-
8

ter design. Precision engineered — simple to
operate — crystal clear. Molded vinyl with
beveled edges —not a sheet stamping, Di-
mensions: 16 x 3 x %, inches. For sectional
and WAC charts. Outer scales in statute
miles, center scales in nautical miles. Simil-
ar to current Air Force type. Im leatheretie
case with directions. List $5.00

$2.50

Introductory Price
KANME

FAA EXAM AIDS

BASED ON THE NEW FAA
REQUIREMENTS

PRIVATE PILOT EXAM KIT $3.30

Mew Salina, Kang. and Dallas X-coustry. Amswers
explalned amd [lustrated, 4 Books in Kit—A
camplete home study course.

COMMERCIAL PILOT

R N T $3.50

Mew Hudsen River (WAC 310) I-q:hll’lr‘ll'. Answers
explained amd illustrated. 4 Books im kit — A
complete home study course.

NEW POWERPLANT EXAM $3.50
With oral and praclical phase.

NEW AIRFRAME MECHANIC

5 v b O e S I e $3.50
| amd | phase.

With oral amd praciical phase : $'|,2.5

1961 C.A.R. MANUAL. ..
Regs., policles and interpretations (80 pages)

NEW PILOT LOG BOOK %$1.00

Coincides exactly with FAA forms — 342 and
353. FLIGHT TEST APPLICATION ROTS,
MONEY BACK GUARANTEE

ORDER FROM YOUR DEALER OR

KANE AERO EQUIP'T

MANUFACTURERS AND PUBLISHERS
1845 FORD PARKWAY

5T. FAUL 156, MINNESOTA

ROLLS-ROYCE CONTINENTALS

RoLLs-Royee is anticipating a market
in Europe of about 2,000 light aircraft
per vear for its licence-built Com-
tinental engines, which include the
895-hp C-90, the 100-hp O-200 {ahoue)
and the 145-hp 0-300. Tooling for
these engines at the Crewe works has
been completed, and the first com-
plete Rolls-Royee Continentals will be
delivered in the last two or three
months of this year,

Initiz] British-built engines will be
the 100-hp Continental O-200, which
is the most popular of the range at the
present time, Since about 90 per cent
of the tooling, and many of the com-
ponents are common with the O-200,
the C-90 will follow zoon afterwards;
angd the 0-300 will be in British pro-
duction by early 1963. Manufacture
of all these engines is in hand, but an
additional design in the Continental
range—the 310-hp GIO-470—for which
Holls-Bovee also has the licence, is not
due for construction in Britain until
miiel-1963.

Main customers for these power-
plants will be BEACLE in the United
Kingdom, and Morane-Saulnier in
France, although Rolls-Royee has
sales rights for the whole of Europe,
for licence-built Continentals, These
can also be sold in Australia and New
Zealand, while Rolls has in addition
exclusgive rights to distribute the en-
tire range of Continental piston en-
gines throughout these areas.

As a start to its Continental service,
the British company has laid in a
stock of spares with a net value of
about $150,000 and already is offering
a much quicker replacement supply
than was previously possible. It has
also established factory repair and
overhanl facilities, and can offer serv-
ice exchange engines for time-expired
'|_‘.||::I'|.'|."|;"1'|_‘.|§i,'||:il~..

Morane-Saulnier is building up to a
production rate which will eventually

result in the delivery of about B00
Rullve lightplanes per vear, and these
will use all three tvpes of Continental
currently  designated by Rolls-Royvee.

BEACLE's annual production  of
about 500 aireraft will include some-
thing like 130 B.206 execntive twins,
which will be powered hy the 310
hp GIO-470, initially from U.S.
SOMITEDS,

The remaining BEAGLE types us-
ing the Rolls/Continental will be the
O-300-powered M.218 light twin, due
to fly in mid-1962; the same airframe
with either a simgle 0-200 or O-300—
the BEAGLE-Miles M.117—a 1963
airplane: and the re-engined Auster
AOF Mk 9 with its Bombarcier
powerplant  replaced by an  10-470,
for the British Army Air Corps, Some
Airedales are also likely to have the
CO-300, although production of this
model will be limited to a strictly in-
terim  guantity, pencding  availability
of the M.117,

|'1.|.=i!";'|.'|t|:'l'|_' ity F.lll‘l’:ll]q_', I]H.' i,uj:q::;t
production  quantities of Rolls/Con-
tinentals are likely to go to Germany,
where the Bolkow company is set to
produce about 250 examples of the
low-cost MF-1 Junior ecach vear. The
two-place Junior is powered by the
0-200-A engine, and should sell in
Evrope For considerably  less  than
cither the Piper Colt or the Morane-
Saulnier Rallve. It is also fully acro-
Inatic,

Frunce also will take fairly  sub-
stantial cquantities of engines, for the
Joddel series, which are built by several
manufacturers such as SAN, Wassmer,
Centre-Est, ete.  Some Continentals
will also go to Max Holste later this
year, when production starts of the
Cessma 172 and perhaps the Cessna
310, Cessna is a majority sharcholder
in this French COMMIPHIETTY,

Jowms Fricken
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MAY 2, 1923

Yesterday—Overloaded, with a shuddering
roar the Fokker T-2 dragged west across Long
Island’s treetops. For two Army fhers inside,
each minute was eternity.

Crosgsing Dayton at dusk, they plunged on
through a night of drizzling clonds and guessed
a glow in the ooze was St. Louiz, It was,

Down through elear dawn they saw the adobe
huts of Tueumeari’s Indians, Then the desert
cave way to Imperial Valley'’s cool green. Over
the last mountain, they swooped on San [hego.

Non-stop. Coast to coast. Noon to noon. With
Stulld.ﬂ_rd RL‘.‘d {:rﬂ“']] .'*l"!'i.lltll'ﬂlt {::J.Fﬂj!il“'!,

STANDARD OI1L
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COMPANY

LONG ISLAND, N. Y.

Todny A nonstop transcontinental flight
iﬁ. th_[" F}'IHT'I_L':-:I [ti.ﬁlﬂll{'l_‘. hﬂl“'f_':l_'” IllT'Il"h ll.]'"E
Buprprer. An J.tll'n: told in six ﬂigitﬁ on the
."i‘l'!H"l;IIIIf" Jri e,

Tiin !':Ilgi"“.‘i ﬂ}illg ‘[n[I:.l.}' ]11'_:]1i-l_‘ H] !I:i'ﬂ‘!"rl_'.'ll.t
sound and smell, But they still spin under
the thrust of burning [uel. It may be Cheveon
Aviation Turbine Fuel, used in many of the
nation’s busiest, fastest jet transports,

Light plane piston engines, too, are logging
more transcontinental hours. With Chevron
Aviation Gasoline, In jet or piston engine air-
eraflt, Chevron Aviation Fuels provide elean,
dup!'.ml:l.h]n |mwe'.rn|u!|,-.r all ﬂi;{h! conditions,

OF CALIFORNIA

Chevron Airport
fheriier Ir:.i.'lr hetier
care of your plane
— i over 00 of
the Hest's leading
airports.
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The United States Aircraft Insurance Group combines the strength of over
50 of the nation's leading insurance companies with multi-billion dollar
assets, Offering full insurance coverage for every aviation need, we serve
the aviation market with financially sound and dependable protection.

Because our underwriters handle the problems of a much larger number
of insureds than do underwriters who serve only one company, our men
offer wider experience and knowing advice in solving aviation coverage
needs,

With over 33 years of continuous experience exclusively in aviation in-
surance, we have built an enviable record of guality loss and claim ad-
justment service.

Through our Central Claims Office, we place literally thousands of member-
company adjusters at the disposal of our assureds. This force of spe-
cialists—the biggest assembly of adjustment people in the aviation
insurance field—provides the best claim and adjustment service possible
—prompt, courtecus, and efficient.

1P 5b b

AIRCRAFT INSURANCE
GROUP

Managed by UL 5 Awviation Underwrlters, [ne.

110 WILLIAM ST., NEW YORK 38, N.Y.- ATLANTA - CHICAGO- LOS ANGELES - DALLAS -HOUSTON - SAN FRANCISCO

UPGRADE YOUR ;
476 BELL with ax

=4 MAN:
ueet CABIN

B Mow, the Carson C-4 Cabin Kit offers helicopter operators a practical way to get more ﬂ-rﬂﬂ‘tlbfﬁ
ulility. Conversion fits any 476 or G2 Bell with the Frenklin Turbosupercharged inm, now

I available for both models. Get 50% more passe r capaci -p.u-thnut sacrifice in pearformance
or operating costs. Dperate fully loaded at 10,000 fest on a 100° day,

C-4 Cabin, ready-to-mount $6500 Engine and Installation Kit $7100 ]

Supercharged
HELICOPTERS, INCORPORATED 1
Carso
Vi

Ty,

R. R. 1—Box 94, I’EF.'I'MSFE, PA.  Phone: 215-CH 9-3535
T L L

{Continued from page 98)

Although the Bight development was
conducted by McDomnell's civilian  test
pilots, Navy pilots would periodically fly
the airplanes to evaluate the progress of
the program. Again, results of the Navy
evaluations could easily terminate the en-
tire, expensive F4H-1 contract.

The mgged competition between the
F4H-1 and its rival, the Chance-Vought
F&8U-3 was finally brought to a head by
announcement of a direct evaluation of the
two airplanes under simulated, accelerated
service tests at Edwards AFB during the
latter part of 1958. Each airplane was
Hown on grueling missions by top Navy
test pilots to compare their combat capa-
hilities.

Although both airplanes probably met
the Navy's steep requirements  equally
well, the more expensive F4H won out,
The addition of a radar operator, the fact
that the plane is powered by two engines
and has a greater growth potential, be-
came decisive Factors in the choice. It is
suspected, however, that the Navy would
like to have ordered both airplanes if the
budget had permitted it.

Loss of the FAH contract would have
cost about 5,000 workers their jobs, Dur-
ing 1960-62, a total of about 10,000
workers were invelved in FAH production,
The economic impact upon the local area,
however, becomes even greater when con-
sidering the approximately 400 suppliers
and sub-contractors in the area. So, a
successful airplane affects many people in
all walks of life.

What makes one airplane such an out-
standing performer? How can it be the
world's fastest non-rocket airplane and yet
land slow enough for carrier operation?
Can all this performance be achieved
without sacrificing short takeoff, range,
and multi-mission combat capability? And,
last but not least=how can it he within
the skill requirements of the average well
trained military pilot?

To understand this airplane, one must
nnderstand the organization behind  it—
especially the creative engineering per-
sonnel responsible for the design concepts.

The Phantom II's heritage emphasizes
what could be called a McDonnell tradi-
tion—the twin-engine fighter. The engi-
neering team has been consistent with this
design concept in all previous “Mac”
fichters, except for one, the XP67T of 1943,
The Navy scries of fichters starting with
the FH-1 Phantom, followed by the F2H
Bunshee, were all twin jet fighters. The
USAF F-101 Voodoo series was also of
the same bhasic two-engine design, The
only exception was the F3H Demon pow-
ered by a single JT1 turbojet engine, now
in extensive service with the feet,

If twin-engine design can be called a
McDonnell tradition, it is the only “MAC”
tradition, for the company’s voung engi-
neering department attacks each new de-
sign with almost no regard to the past.
The suceess of the FAH stems in part from
the McDonnell philosophy of designing
each new wvehicle to its unique require-
ments rather than stretch existing designs
for marginal success,

One of the secrets of the amazing per-
formance of most MceDonnell designs is
extremely simple—power, The power de-

(Continued on page 106)
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Scott put the LIFEGUARD in the cabin

AN
Economically priced, the 5COTT OXY-
GEMN COMNSOLE is compact, precislon-
made, and offers dependable oxypen

supply for one o five persons.

The SCOTT FPRESIDENT iz o complete
fixed oxvgen installatiom for five ...
furnished in kit form for all single and
light twin asircraft.

FLYING—May 1942

The high-flying businessman of today breathes easier knowing his Scott
oxygen system is standing by with an always dependable oxygen supply.

Recent advances in modern aircraft design have put high altitude flight
within practical reach of most business and private aircraft owners. If you
are not already enjoyving the advantages of speed, safety and operational
efficiency by flying on top of the weather, chances are vou soon will be. And
when vou do, make sure vou demand the most reliable oxygen systems
available — SCOTT'!

There is a Scott oxygen system for every company or private aircraft . ..
to meet all passenger requirements . . . and to fit any operation. For full informa-
tion on these dependable Scott systems . . . and for the story of Scott's capability
in “designing-in" environmental protection at the engineering level, write:

SCOTT AVIATION CORFORATION
DEPT. D-52, LANCASTER, NEW YORK

Export: Southern Oxygem Company, 3 West STth Sireet, Mew York 15, New York
West Cosst Ofice: Fulton-YVenkwrz Beilding, 13273 Venfura Blvd., Studie City, Califormia
Greal Britzin Affliate: The Waller Kidde Compasy, Lid.

'.L-l:.t f'.‘_,
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*19,950 F.A.F.

With many businesses and individuals consider.-
ing effective, practical transportation, price /1 an
object.

When you consider a Brantly B-2 helicopter,
price is no objection.

At $19.950, the Brantly B-2 is the lowest priced
helicopter on the market today. It delivers a pay
load comparable to costlier models,

Direct operating costs are low . . . about as small
as operating an automobile.

With a Brantly B-2, you can make more profit-
able use of your time because you set your own
schedule.

Investigate a Brantly B-2 for your business, See
your Brantly distributor or write to our factory.

Iiﬂ

mM itc he 11 INDUSTRIES, INC..

F R EDERI

I'{-l.“tll{l HELICOPTER CORPORATION

S O KL A HO MA

ONLY $995

The economical, lightweighi,
camplels, ALL NEW
EXECUTIVE Nl
AUTOMATIC PILOT
SAFE—SURE—ACCURATE

LIKE AN

INVISIBLE ““MILLION MILER"

« ALL TRANSISTOR

R EEEE e E e R e

SR EEEEEE EE S EEE RS W

AT 'mu, SIDE . . MITCHELL AUTOPILOT

« ONLY B8 POUNDS
« FAA APFROVED

BOX 610, MINERAL WELLS, TEXAS

|

(Continned from puge 104)
velopod by the two GUE. 79 powerplants
s almost coual to the airplane’s  gross
wedght, What this does to takeolf ron and
rate of climb is well known to o pilot. No
"MACT airplane was ever known as a
runway Lo, In fact, the F4II-1 requires
less than ome-third of the St Louis Munici-
el Adrpord s 10,000 foot runway for nor-
] takoeodf.

Power, combined with varialille aren on-

PHARTOM I
Time-Te-Climk Records
Tue U5 MNavy has  olajmex]  five

world's time-to-climb records for the
Ml Zoenel]l FATL twin-jet lighter,
The record Bights were conducted
in Febroary and Muareh 1962 at the
Mival Air Station. Bronswick, Maine,
andd the resalts sulapitted to the Na-
bl Acromantics Association, suljgect
too confirmation by the Federation
Avromutigue  Intermutiomale.

The records and test pilots wlho sel
thewm ares

WY melers (98425 FrL b 34.5249
seconnds, LOCIR I W, Young, USN;
GANM) meters { 19.6885.0 ) AR.THT
sevondds, CIDR 1 M. Laomgton, USN,
BAMMY maeters (28,3275 fi): Gl.G249
secinds. LTCOL W, O MeGoraw Jr.,
UTSNICT: 120040 pemertoers (38370000 1. )
TG seconchs, LTOOL AW, . M-
Comawy I, TYSMICS 1500000 mwecteers [ <45),-

212.5 [eY: 114.548 seeondds, LD
13, W, Nordberg, USN.
Thiese e miarks brione o 100 the

wiorld revords claimad by the F411,

pori v

e dolet dduects pngd o wined tonnel testedd
Formn,  prowide  its revord
lareaking x[1¢~|'|;|. Winer area, leading edge
s soned Dommdbary laver control allow this
Moach 2.5 .|ir"|h|‘:||t|' tin sloow down ta Jess
than 118 knots for casy carrier Lindings,

Thie  lunsic dlesigmr with bao
o] sicle=lwesidde i thee Foseloge, pro-

IS

vides space for more focl than s usunally
|:||;1~.-.i!r||_' TR L& 1';_1_‘:|I|l'|"h. Clonltrary to most
{Continued on page 108)
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when you land on Firestone Rubber-X

ivery Sky Champion tire is made of Firestone Aviation Rubber-X
—the rubber specially compounded for airplane tires, It brings you
a better bite on any landing surface, wet or dry. It boosts braking
action and aids your control as you roll. What's more, this
exclusive compound is the longest wearing rubber ever used in
IFirestone airplane tires. IYor greater runway traction and lower
landing costs, insist on Ifirestone Sky Champion tires. Get prices
and specs by writing Aircraft Tire Sales Department, Firestone,
Akron 17, Ohio,

ﬁ YOUR SYMBOL OF | QUALITY AMD SERVICE

lf_. (?]nl}n_!'.lh.l' _|'§'|:i--"' The Frrestone Tlr‘q_' an |;|I faellrer {-.IIITIJI'IIH:J.'

Sky Champion Gear Grip Sky Champion Rib |
FL'I"IHG—Mﬂy 19432 nor



FLY [=°

For pleasure and utility unmat

AT S

ched by any other form of Aying

o v« for getting to places that simply cannot be reached any other way—

wou can't beat a p

lane on Edo® Aoats.

Why not make this the year YOU Ay floats?

g ‘.'::!""Ir'

wide wariery of plones. Edo lloarns are all-meaia
the prodect of over 35 years of Ede now-

Edo bullds o complete line of floaks for

rugged
how ai the world's loremost builder of
Neats.Write for illustrated oot brochure, Dept. 4

-

mircra

College Point 56, L. 1., N. Y.
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Northrop Graduates Get the

e

Yes...as a Northrop Graduate
YOU'LL be welcomed by the (
Aerospace Industry!

Thousands of Morthrop Institute grad.
uates are employed by leading com-
panies of the aircraft, electronic, and

aerospace industries, These men ho

secure positions of importance and re
sponsibility. And 50 can you, in a sur-
prisingly short time, if you start your

education now,

MAIL THIS COUPON TODAY!

MORTHRO
1119W, b
Plesse Lend

' Northrop
Fnsfitule

oafF Fechnolfogy

1 Aeronautical &
ENginesring

| am inferested in & career in Lhe field of;

I

Morthrop Institute olfers fwo-year

Technical Institute cowrses and NIT
is accredited to award the BACHELOR
OF SCIENCE DEGREE! Get complete
information abewt Aesrospace Oppor-
tunities and Morthrop Instilute g
a iruly unigque engineering college
with an outstanding graduate place-
meni record.

P INSTITUTE OF TECHNOLDGY
bar Vitae Streel. Inglesood 1, Calif,
me immediately the Northrop Catalog.

Agtranautical
| Aircrafl Mainfenance Enginecring

! Airframe & Powerplant Maintenance
| Iet Engine Maintenance

| [ Eleclrenic Engineéring
| 1 Mechanical Engingering
1159 W, Arbor Vitae Street | pyop
Inglewoad 1, California 1
A privately endowed Addreas. .
nan-profit Coliege of Engineering ' City PR
| Veterans: Check here
| -
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piston-engine designs, the space reguired
by tuel is more eritical than its weight
Thus, it is usually lack of available tankage
that limits the range of most jet airplanes.
An unhelievalile ppunatity of fuel is con-
tiined in the FAH's six fuselage cells and
one integral wing tank,  In addition, fuel
For long range missions and ferry purposes
v be carried in ekl tanks,

Fighter airplanes  erquipped  with  an
elabaorate fire control radar svstem, such as
the F4H-1, can be operated entirely by
the pilot or with o pilot-radar operator
teamn. The military services have not de-
vicledd which is the better armmgement

A twoemoan orew wonld  obvionsly e
more satisbuctory than o one-mman crow,
provided the performance penalty was not
too preat. Judging from the Phantom IT's
performance, the two-man crew has not
appreciably  affected it,  The  additional
LEUEW Illi':lllhl'!' Calmn :||~.|:l -:||||th||' s dk THAIV -
pator on long-ramg This s ©
teeided  advantage in o Rghter girplane
during wartime radio “blackont.”

DPharinge 1983, this ""u.';a-.'_.,' .||r]:-|i||||' will
begin to appear on U5, Air Force hases
nncler the Air Foree desiguation of F-110,
The Tactical Air Command will wuse the
F-110 tor air superiorvity aod groownd  sup-
port missions fo o complement the F-105,
There will be no reconmaissance version of
the F-105. Instead, with & re-designed
mose, the RE-1100 will fulkill this sission.
A pending decision may also result in pro-
curement of the F-110 by the Air Defeonse
Comman,

In this age of specialization=and phe-
nomenal military budgets—it is gratifyving
to the U.S. taxpayer that one airplane can
clfectively perform such a variety of mis-
sions to the satisfaction of such widely
diversified services as the Nave and  Air
Foroe. .

You will for certain sec the Phantom 11
aronnd for muny years to come, wearing

all kinuds of hats, 4

TS bal s,
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EMPLOYEES LIFE INSURANCE COMPANY -
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Whether you are an individual, corporation, aircraft dealer or

distributor, it will pay you to contact AVEMCO. Check our famous one-stop service.

» | am selling
more airplanes now
because AVEMCO
gives my customers
and me
same-day-service
on aircraft insurance
and financing
... and we save
money, too. & @

-

Tohn K. Hinson, President, Hinson Aviation Company, Piper disteibesor,

Whether you are an individual
ar cnr;mmn'm:, nin:'mf.! dealer or
distributor, you too can take
advantage of America’s greatest
value in aircraft insurance
and/or financing.
AVEMCO—organized
by aviation people

for aviation people
—understands your

problems and helps you take the
high cost out of flying. Only
AVEMCO offers you this revo-
lutionary ONE-STOP SERVICE,
a concept which will spur the
crowth of the entire general

auiation e'n:.fu.t.!r_}'-

Aircraft Insurance

Friendship forernarional Airpoerr, Baltimore, Md,

o You ger complete profection, includ-
ing payment of legal and court costs if
vou should be sued as a result of an
accident.

o You sare money! You deal direct with
the main office. We pay no zalesmen’s
commission and the resuliant savings are
passed on o vou in the form of low
PrEminms,

Aircraft Financing and Leasing

o You can finonce mew ond used oir-
crafl, equipment, overkaw! . . . even your
[0 SNrQECe Drerinnes,

o Low cost (et band rofes) for both
individuals and Special
wholesale plan for distributors and deal-
ers at the most favorable terms available
in the aviation indusiry.

corproratioms,

o Low down payment . . . as low as 10%%.

o No association dues . . . no hidden
fees . . . no extra charges of any kind.

o Fust and fair settlement of claims,
coast o coast, Flying adjusters will give
vou the best personal service when you
need it, wherever vou are.

# Streamlined, easy-to understand poli-
cies eliminate the confusion you may
have experienced with old style aircraft

Insurance,

o Imniedinte service. You get =ame-day
service on fnance applications and fast
credit acceptance,

o Take up to 5 years to pay, in special
circumstances even longer.

# Special leasing arrargements tailored
to mect your individual requircments.
® Credit Life Insurance for individuals
« « « aulomatically reduces or pays in full
the loan balance in event of loss of life.

If your insurance or financing needs are immediate

Phone Us Collect » JUniper 5-1694

WRITE TO AVEMCO FOR COMPLETE INFORMATION ON MONEY-SAVING AIRCRAFT INSURANCE, FINANCING AND LEASE PLANS.

vemco Aviation Employees Corporation

8645 Colesville Road, Silver Spring, Maryland

AVIATION EMPLOYEES CORPORATION ® AVIATION EMPLOYEES INSURANCE COMPANY « AYEMCO FINANCE CORPORATION = AVIATION
AVIATION CROWTH INVESTMENTS, INC. (A FEDERALLY LICENSED SMALL BUSINESS INVESTMENT COMPANY]
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& solid education is your only
key 1o success in the world of
aviation. The educational cppar-
tunities offered at Embry-Riddle
are described in this Bulletin,

'l"nnng llan. .. Is this fnr You?
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BUSINESS
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There are more than twice as many business
and corporate aircraft than there are commer-
cial airlimers. The Business Pilof course, offered
in conjunclion with the University of Miami,
provides you with your own personal key lo
success in this vast field. Earn your Bachelor of
Business Administration Degree and complete
flight ratings, intluding Commercial, Instru-
ment, and Multi-Engine, in this comprehensive
4-year course. You'll qualify for a position in
Aviation Administration andfor a5 a profes-
sional Pilot. Join the thousands of other flying
businessmen in charting this nation’s growth
in business aviation.

- I -|...I—|—__
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STUDY IN AIR-MINDED
MIAMI!...ACT NOW!

Send for your free copy of Lhe
80-page bockiet, "Your Bright
Future in Avisfion,” written

especially for young men wha
are going places.

P k)

'-'-||,1.','q )

.Ful Arcredited
Techncol bealitula

ﬁldﬂle

P & F @ T WTE

Director of Admissions

Emhrf-ﬂiddln Aeronouticol Enstitule

Aviotion Building, Miomi 52, Florida

Withiout abligatian, plaais vend me your Frese El-poge
Bock and Full particulars abaul the cevniels) checked,

Addreit: v 1t s sssaananannmnn AgE, v uaan

Ciry. . (PR P | [. 1, g

] E:Huh'.re FilntmEa:hernr of Scienca Degres
[] Business Pilot—B.B.A, Degree

[ Al Dther Flight Courses

] Aeronautical Engineering=B. 5. Degree
] mircralt Maint, Engr.— B.5. Degree

] Airframe and Powerplant Techaology
] Aeronautical Engineering Technalogy
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SHORT-FIELD TAKEOFF,
FLAPS OR NO?

Ask any THREE pilots about their flap
technique for short-field takeoffs, and
chances are you'll get three different
ANSWETS,

How can von in the shortest dis-
tance loft vour aircraft over the classic
50-foot  obstacle—safely? Some will
tell you to use partial flaps, some no
Haps. Some aircraft manuals say use
Haps, some say don't.

We put the question to an expert—
Cal Wilson, chief of aerodynamics for
Piper Aircraft Cormp., Lock Haven, Pa.

He zaid that for most lightplanes
the optimum procedure is as follows:

Hold brakes and runup to full JlLI_-
off power, using mo flaps. Release
brakes and wait until vou have
reached the no-flaps power-off stalling
speed of yvour aircraft, Then drop
about one-third Haps and Hy the air-
plane off the ground.

This should give the maximum
angle of climb for a short-feld take-
off. Don’t confuse this with the best
rate of climb, though. Wilson says the
latter is best achieved without the
use of faps.

The reason for delaving dropping
partial flaps until fy-off speed is
reached, is to climinate that cxtm
drag imposed by Haps that  will
lengthen the takeof min. Wilson sug-
gests, however, that to simplify mat-
ters beginner pilots lower the one-
third Haps hefore they begin their
takealf roll.

If you're wondering ahout the cush-
ion of airspeed yon'll have over the
power-off stall speed used in climh-
ing, bwo factors increase your margin:
the lowering of flaps and, of course,
use of takeolf power. Both these lower
an aircraft’s stalling speed.

Wilson says the above technique
can be expected to reduce the takeoff
distance over an ohstacle hy 10 per
cent or better on most aireraft.

For example, use of 15 degrees of
flaps on the 62 Comanche 250 lowers
the ground roll from 1,320 feet to
L1680, and the distance over a 50-foot
obstacle from 2,050 to 1,650 feet.
This represents almost a 20-per cent
reduction.

As for the advice vour aircraft
manual will give on the nse of takeoff
faps, the reason is: hefore a muanu-
facturer can recommend wse of take-
off Haps, the aircraft must be certifi-
cated to do just that. And the FAA
TECIETes that to 1’[L1.:|.ii|-_'.-' for certifica-
tion in takeoff confipuration the wir-
plane must be able to climb at a rate
equal to at least 10 times the power-
off stall speed (in takeolf confizura-
tion }.

So if the stalling speed is 80 mph,
the rate of climb must be 10 times
that or GO0 feet per minote

But of course not all aircraft that
can meet these standardzs have neces-
sarily been certificated by their mam-
facturers for takeofl with flaps.

il
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,‘::__-'__“;] ACCELERATED COLRSES FOW,.
, “-‘! | PRIVATE PILOTS

S
;I',"Irﬁ- T ﬁ'gcmu ALOTS

- T N INSTRUMENT PRLOTS

el
S ptF FLGHT INSTRLUCTORS
— o Tl ARLINE TRANSPORT PHLOTS

= —
]

THE NATIONS LEADING
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RADIO CHARTS

If you have an Omni and ADF in your
airplane, but use only Sectional or WAC
charts for navigation, you're cutting down
the usefulness of your radios and your ease
of navigation. As you know, the Scctivnal
Charts are designed pretty much for strictly
VFR flying and they don't attempt to show
the ILS localizer courses or the ADF hom-
ing facilities at the Quter and Middle
Marckers of an ILS System.

For instance, I was studying the
Jeppesen chart for the Kansas City-
Topeka area the other day and com-
paring the facilities shown in this with
the Sectional chart for the same area.

Here's what you get on the radio chart
that you can’t “see” or use on the Sectional
Charts: fosr ILS courses which serve as
excellent cross checks or "airport fnders”
a5 much as 40-30 miles out, reren ADF
homers and one military Omni—total of
12 wvaluable radio aids for the VFR pilot
which aren’t shown on the Sectional Chart,
nor the WACSs for that matter, Any of
these facilities would prove mighty handy
both for routine navigation through and
around 2 busy terminal area like Kansas
City or for finding an airport in hazy condi-
tions. For instance, if you were going to
Topeka Municipal vou'd see on your radio
chart that you could tune vour ADF to the
Middle Marker—ijust half a mile from the
end of the runway.

Mow we're not maligning Sectional
or WAC charts—they're a must in any
airplane and a pilot who goes cross
country without such charis for the
route 15 unwise, But it would be im-
possible o keep these charis up-to-
date with the rapidly changing radio
faciliries.

Where do you get madio facility chorts?
You can buy individual area charts—ijust as
rou'd buy Sectionals or WACs—published
1,:1.' the Coast and Geodetic Survey, or you
cin subscribe to the service, The latter is
highly recommended since radio facility
charts are brought up-to-date almost every
month because of oew Omnis going i,
frequencies being changed or other reasons.

Perhaps the most widely known ra-
dio charts are the Jepps—published by
Jeppesen and Co., Denver. They offer
a variety of subscription services rang-
ing from up-to-date en route radio
facility charts to full IFRE service in-
cluding approach charts for all air-
ports with approach facilities, Coast
and Geodetic Survey also offers the
same general service and each can be
subscribed o on a regional basis.

If you have any radio equipment in your
wirplane, it will serve you so much better
if you know all the facilities (and up-tu-date
numbers) available to you.

Regards,

N oy

MARCO = Fort Waoshington, Po.
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carry

your
checkpoints
with

you

I"_,_.
p A

As a matter of fact, your airplane is your checkpoint when you use DME.
It tells you continuously exactly how many miles you are from any
VORTAC station. It takes all the guesswork out of navigation—provides
faster, simpler ground speed checks, expedited instrument approaches,
much easier holding.

DME is recognized as the most useful advance in air navigation since
Omni. And Narco DME is the first and only unit available at a practical
price, size and weight for business aircraft. Investigate Narco DME for
your aircraft. See your Narco distributor or write for Narco DME
brochure, J{JTJ{RI] Fort Washington, Pa.

m



WITH WEEMS MNAVIDERS

NUWIYOUR ETA. IN 8 SEC!

Open MNaviders to Distance be- I Using elher ends read time in min
Iween two poinis on any chart, I ules, wiing charl dislonce scale,

ADOPTED BY USAF FOR PILOTS & NAVIGATORS/FSC: 6605-682.4548

Here's o revolutionary new, universal device for
measuring distances in minutes rather than miles. Can
dlso be used to establish ground speed, Good for any
speed on any chart scale.

8" size $16.00 6" size $12.00
Available from your authorized Weems distributor and
their airport dealers, For free cotalogue of Weems

instruments and texts, or for correspondence courses
write fo:

Weems System of Navigation Inec,
Dept. 3—Box 1991 * Annapolis, Md.

MANUFACTURERS OF A
COMPLETE METEOROLOGICAL LINE

START SOARING | 5%~

SOARING SCHOOL
Enjoy the wpreme sport of

+* KIT
Special DFFEI—‘,H pu:l—
age paid. Complete kit
of materials about Sky
Sailing. Money back
guarantes.

SCHWEIZER RIRCRAFT CORP.
156 Airport Rd. Ebmira, N. Y.
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Fletcher FU-24
(Continuwed from page B87)

more conventional antibalance type.

The wvertical stabilizer and rudder are
standard size, vet the radder, in all flight
conditions from red-line speed to stall, is
a very low force authority control, Al-
though always sufficiently effective to keep
mancuvers coordinated, and/Sor to retain
directional control, the rudder nevertheless
is not powerful enouegh to cause a problem.

The FU-24 evaluated by Frvinc was
NGITC, o company demonstrator, which
has o passenger-cargo and two-pilot in-
terior configuration. Engine controls are
mounted in the center of the panel. Flap
handle is located between the two front
seats, The airceraft was ballasted with lead
in the passenger compartment to obtain
the maximum Part 3 gross weight of 3,500
pouncls.

Two flights were made in N650TC. The
first was with Gerry Barden, chief engi-
neer and test pilot for Fletcher, in order
to Familiarize the writer with the left-hand
stick control and the airplane.

The secomd flight, soln, at gross weight,
was used to “work”™ the airplane in typical
agricultural applicating operation over the
Pacific Ocean.

During the frst fligcht, 2 number of
landings and takeoffs were made. Several
attempts were made to induce the aircraft
intn  high-rate responses  with partially
stalled wings and controls.  Here, how-
ever, the rudder proved unable to produce
snaps. Sudden and complete displacement
of the rudder from one extreme to the
ather when in a very nose-high, power-on
stall only yielded an uncertain wavering
of the nose,

Similarly, an attempt to execute a verti-
cal reverse also went begging. In the
loading position of the ballast, the CG was
toward the rear, but not at the rearmost
position, angd while this fact was used in
trving to perform the same manenvers s
are possible with a hich force anthority
control, the cffort Failed.

It also became apparent during  the
flight that control forces in pitch and roll
axes increase uniformly with airspeed up
to & point, at which they seem to jump.
The sharp increase becomes noticeahle
first in the pitch axis, then in roll.

The control force pradients in the air-
plane obviously are matched to the mis-
sion, as are response rates, Coupled, the
two add up to a very controllable and
maneuverable aircraft at  the working
speeds, with a fairdy stll control system
at higher airspecds.

The Fletcher's lifting ability showed up
well, carly in the evaluation, in respectably
short takeoff roll with or without flaps at
maximum gross weight and a reasonably
low airspeed. First noteh down, or 20
degrees, is takeoff setting; full, or landing
flap, is 40 degrees.

For a real leap-off, agnin at  gross
weight, full power is applied with brakes
held and flaps wp. At brake release, the
airplane i allowed to roll about 100 feet,
then flaps are dropped to takeoff setting
and the FU-24 is hauled off at about
30 mph after a 500-foot ground roll or less.

When havled into the air, the Fletcher
is definitely fiying, not stageering,  Trim

{Continued on page 114)
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Boeing 1919 B-1

The Boeing B-1, the first and only one of its kind,
was piloted by Eddie Hubbard to fly the nation’s first
private contract international mail route. Seated in the
rear cockpit, he carried the mail between Seattle and
Victoria, B. C. Two passengers could be carried in the
front cockpit. The plane originally was equipped with
a 200 H.P. Hall-Scott engine, but was replaced by a
400 H.P. Liberty. Its top speed was 90 m.ph. with a
range of 400 miles.

In service for ten years, it is now in the Seattle

Museum, displayved for visitors who are reminded of
its early use in the delivery of U. §, Mail,

Just as Eddie Hubbard established one of aviation’s
“firsts” Parks College also continues to establish many
firsts. Parks was first to be a government accredited
aviation school and has graduated more students with
B.S. degrees than any other aviation school in the
nation, There is a place for you in aviation . . . why
not write for Parks’ View Book that shows how Parks-
men live and learn. You have nothing to lose —and
much to gain!

NOW YOU MAY OBTAIN A BACHELOR OF SCIENCE DEGREE IN A THREE YEAR PERIOD INSTEAD OF FOUR.

All Farks Schooling is approved for Veterans

35 YEARS OF AVIATION EDUCATION

COLLEGE

SAINT LOUIE
UNIYERSITY

THE ULTIMATE IN AVIATION EDUCATION
Eﬂﬂmqulﬂl

MAIL THIS COUPON TODAY!

R B R R R EEEEEEEEEEEEREEFEFEEE RN FRER R

FARKS COLLEGE OF SAINT LOUIS UNIVERIITY
3052 Cohokia Rood, East 5t. Lowis, 11l

I am interested in:

0 Aeronsutical Enginecring [0 Flight Courses

O Aircraft Maintenonce Engineering [] A & P Mechanic Course
] Aeronautical Adminiserapion O G.l. Training Informacion
0 Aeronaurical Meteorology

INRIE . sacvvenpisenuubnin Il-+i-I'+l+1I'i-!ll!l!++lilmlllll-ll--l

Address. .. .oas R AN s/ |
;

cﬂn’ ............ R EELE T semanfamen
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THE COMMUTER, JR.—A single place

make a profit for the operator. Build

|' available. Send $2.00 for 3 views, price

HELICOPTER RESEARCH CO.

i

YOUR OWN HELICOPTER

* Fly it for Pleasure
As a Home-Built Project

* Now A Ground Trainer
A New Business Opportunity

helicopter that can fulfill both require-

ments. As a ground trainer, low cost per hour helicopter familiarization training
{I' is a reality. The ground trainer is now available as a complete unit, ready to

the Commuter Jr. as an Amateur-Built

Project, use it for pleasure flying and as a ground trainer. Drawings and all parts

list and brochure. Send additional $2.00

for our comprehensive handbook ""Basic Helicopter Aerodynamics™ which gives
vou a basic understanding of the aerodynamic and physical principles involved
in building and flying the Commuter Jr.

To those of you interested in a new business opportunity—orders are now being
taken for completed ground trainers. Bona fide dealer inquiries are invited.

Box 121 (F)., La Mirada, Calif.

Py "
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TIRED?

OF OVERPRICED,
LATE INSTALLATIONS

COME TO

GRAUBART

AND HAVE IT DONE

e ECONOMICALLY
e ON TIME

GUARANTEED SCHEDULES

GRAUBART
AVIONICS

PORTER COUNTY AIRPORT

DIRECTION FINDER
PORTABLE

MNew

Rotary Bar Antenna
Aviation Band

FAA Weather
Control Towers
Transistorized
Standard Broadcaost
* Highly Sensitive

Ideal fer current weaiher information [recelves
LF ramges wp fo 15} miles owoyl, meritaring
cantral tewars, and an excallant BMETGENCY Rav-
igational feal. Alse wseful Pe marine navigotion
amd bost henters [direction finding instructionz Ia-
cludad), Standard bond reception =okes it daiire.
aoble in the home, ol the gose ar on the beach,

LN B B B BN B

$37.95 pp

INCLUVDES: Leather coda,

palitking
clath, and £ panlight barteries CIRCUIT: & tran-

waiphani,

slsters, | diede, 1 werichar, tuparhabaradyne,
aulamabic velums central FREQUENCY: 150.420
Ecfs ond 535-1405F Kcf:s SPEAKER: 2V P,
dynamic CURRENT DRAIN; 8 MA af nao signal
FOWER OQUTFUT: &3=W undistorted SIZE: 151
& 3% x &y WEIGHT: 15.5 or. Including baltasiod.

Fully guoronteed—"Wrile do
SPORTSMAN'S MARKET
Hangar £ 8 Lunken Airport
Cincinnati 16, Ohia

DESIGNED FOR PILOTS:

Werm by more gilols throughout the
world than any ather sunginsses, Same

VALPARAISO, INDIANA
glassns prosently belng ssued to: '
U, 5 MILITARY PILOTS.

Manufpctured by leading opiical Nrm, First
time ever affersd o clvilian pilol market,
Precision ground. goptienlly neuatral I:I'-I'Il‘.-'
leps. Distinstive 1710 12 karnt gold f1ed
frafe—with handsome carrving case. Truly
a fMoe produst.—seid 100 gith U0, ¥,

PILOTS SUPPLY CO. 512_35
Past Offics Box 684
lmparial 12, Pennsylvania e pair
==gild] HL renex for Alemakl

Fenmeylvenin resbde@ls aahl 4% =3les .
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(Continued from page 112)
can be wsied to offset the required stick
force to a degree, although commeon prac-
tice calls for a fairly neutral trim position
for all takeoffs.

Landings and other maneuvers near the
ground clearly  demonstrate  the wing's
lifting ahility, The comparably large area
and span obtain the fullest measure from
eround effect,

This shows up in go-arounds as well as
landings and tukeoffs, in that at airspeeds
from 63 mph upwards to flap limit speed
of 80 mph, the flaps can be retracted from
takeofl position without noticeable sinking,

In landings, the aimplane can be brought
“down the chimney™ at 60 mph IAS at
gross weight, using full fAaps; but care
must be used in the fare.

An attempt was made to land the FU-
24 out of a coordinated left turn from a
cirenlar  overhewd  approach,  Net  result
wis a leveling of the wings when the lower
wing entered ground effect about six feet
above the surface. No attempt wus made
to literally sideslip the airplane onto the
proumnd,

One fact is apparent about the Fletcher
From the very first landing—all Lindings arc

FLETCHER FU-24
{260-hp angine)

Performance: (ot gross waightl
Spaed

Moximum at sea level 143 mph
Cruige, 75% noarmal
roted power.................... 127 mph

Minimum speed, power off,

Full flops..mmmmmninnnniinii. ....4B mph
Minimum speed, powar aff,

flaps retracted........... . .56 mph
service ceiling............, 17,000 fi.
Absalute ceiling..... v T 4000 Fr
Takeatf over 50-ft. cbhstacls........ 950 fr
Lond over 50-ft.

obstacle,................... less thon 900 Fr.
Ronge of cruise speed. 371 miles
Rate af elimb at sea level. .. .. . 900 fpm

Specificotions:

Gross weight... . e ol 3,500 Ibs,
Empty weight ... 2,000 lbs,
Paylegd ....cooooiiiiiiiciiinaninn, 967 |bs.

Fowerplant: Ean-mnwl 1Q-4F0-0, 260
h|:| af 2,625 rpm

WREE - S PO onnsvons vnsiosir romm i am i v 1 47 H.
Owerall length._........... 31 #1090 inches
Hedght ....ocooomiimininani g H. 4 inches
Wing area ... L3294 sy W

gl ones [ based on the concept that a
smnoth or soft landing is & good one), In
this case, the pilot has something  going
for him from the start. The FU-24 uses
large halloon tires, with the nose wheel
inflated to 11 psi and the main wheels to
18, This arrangement is made for rough
feld operations, but serves to boost any
pilot’s opinion of his landings.

For normal operations, the FU-24 iy
climbed at B0 mph IAS, which gives a
S Fpm olimb rate,

For a maximuum angle olimb, leaving
the Haps down and climbing at 70 mph
[IAS wsing 2,500 rpm and 26 inches mp,
the Fletcher will hold a respectably steep
angle, ulthough the attitude does not seem
at all severe.

(Continwed on page 116)
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VFR prlots fly confidently with

elWeppesen e J-aid

Mow you can fly confidently fo and info any U.S. airport with Jeppesen's

J-AID, the new airport directory and flight information manual for VFR pilots. Other J-AID Features:

If vou're one of the thousands of VFHR pilots, chances are [unless vou ¢ Complete, up-to-date Jeppesen list-
already have J-AID) you're aware of the need for more current radio infor- ings of all radio frequencies of value
mation of all types and current, detailed airport information . . . that's what te pilats.

J-ALDD provides vou . . . plus much more. #« Complete, consolidated listing of

J-AID is the name for the new airport directory designed specifically for Weather Bureau and F335 telephone
the VFR pilot, It ia published by Jeppesen, world’s foremost publisher of numbers.
current flight information for airlines, business and military aviation. In one « New 17" x 35" Flight Planning Chart
volume vou get detailed information on more than 5,000 airports including with mileage tabie, Civil Air Reguia-

tisns, &irday Traffic Rules AND OTHER

] ilad Je 1 - =T Ls 11 d F “tH.
2,200 detailed Jeppesen airport diagrams of large and small airports FEATURES. Order from your local air-

At a glance these J-AID atrport diagrams show vou runwavs, taxiways

; o ; rrcns part dealer.
and location of tower (if any ), beacon and airport buildings, They tell vou
location and type of field lighting, They show the location of powerlines and See vour local airport dealer.
other obatacles (with heights). And you get pertinent notes such as "Runway Also write for your free J-3 Catalog

under construction,"”” “Alrport unattended,” “RHunway rough,” etc.
The price? No more than you pay for two packages of cigarettes a week! JEEFPEEEH & CO.
Just 222 a vear for revision service {mailed once every four weeks), First vear =
price, including quality Jeppesen binder, contents and index tabs AND one BOSS East 40th Avenue
vear's revision service , , , only 544, Denver, Colorado

Jeppesan & Co., Gomb.H.
Frankturl &m Main, Garmany
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EXAM

LATEST FAA EXAMS ARE EASIER

BOOKS

TO PASS WITH ACME QUIZ BOOKS.

L LT HiE

EXAM BOOKS

Thesa books contain the latest

uestion &
agnswers aids for possing FA wrillen
sxams, They help ¥ou 8 the FAA exaoms
quickly & easily. harts & revisions
included, For quick ellicient study guldes,
try these books ond mail the coupon today.

EXPLANATION BOOKS

Thiz book clearly and simply ﬂzmns how
gach onswer in the exam E was
chigined. Order these books with the exam
baoks and you will hove o complete
ground =chesl course.

CHECK RIDE BOOKS

These books clearly explain how to poas
the new FAA check rides. They have the
Aaw MmMEnauvers, reguiremenis aral et
Ba sure of your FAAR check :'i.|:l|u and mail
the coupon loday.

HOME STUDY NAVIGATION

Thiz book clearly explane how o wark
avery 1ype problem found on the FAA
written exams, ihe EE-B computer, ADF,
OMMNI, IL5S, etc, This book iz o must il
you are weak Iin navigaotion or [y efoas
COuniTY.

A & P PRACTICAL

This book eclearly explaing how o poss
the machanics FAA airlrame and power-
plent practical tests. It hos oral questions
and onswers, diggrams, sharl cutis,
revigions, wmtc, Ses coupon ot :ri.|;|'|‘11.

{ ) Private Filot Exams
|} Private Answars E:l:p'l.unl:ﬁ.-n-nl-
| Private Check 1]
) Commareial Filet ams .
1 Commareial Answars Explanalions
; Enm-urciil [i'fh“h Flight

Homes Sta avigation
] Imstrument hnt Exams
} Instrument ars E‘.lq:lldnﬂ.ﬁml
) Instrument Check Fliglht
} Powarplant Mechanic Exams
} Rirframs Maschanic Exams
VR I._hP Mschanic Practical Tesis
Flight Eaginssr Exams
instrumaent Instrucler Exams
Flight Imstructor Exems
'F'L'iﬂb.t Instructor Chaclk th'h'l;
Helicopter Instructor Exaoms
A T.H. Pilat Exams
Tewer Opsrator Exams
Dispoicher Exams
Gnd. Instr. Fundomentals Exams
Hovigation Iasirucier Exeams
Radic Nar. Instrucler Exams
) Metearalagy Instructor
} C.AH, Instructor Exems
) Engine Instructer Exoms
} Aircrait Instructer Exams

ANY 4 $10.00 ANY 2 $8.00
ANY 3 5.0 ANY 1 500

ACME SCHOOL OF
AERONAUTICS

Terminal Bldg. Meaachem Alrport
Fort Worth, Texas Ph. MA 4-2444

Pleass mail the books | checkad abeve.
[0 Payment enclosed {7 Send COD

T e e e S Sl i Vit il T it

— L — L — L " . . —y iy iy, [y g— . i, i, s, il iy, ey W e iyl e,

Mama " S

Addrass

29000802080 RS SRR RS SRR RS SRSRSRRRMa0RReRRlRRee

City, State.

PERSONAL INSTRUCTION

FOR FAA WRITTEN EXAMS. GUARANTEED

Guaranteed full tuitien refund if you
do not pass the FAR writlen exam
within 6 days after course. You will
receive direct individual instruction
{not leclures) until you undersiand

all the required material. Required
course time is 2 to 5 days. Available
7 days a week. Start any day. For
delails mail in coupem or phene
MA E-2444. WA 7-T367.

SIS DEISERDIDPIREGIO OO DA DRDDRRES

(Continued from page 114)
Dwuring the climbout from the Fletcher
[JJ:E:HI: at I‘tﬁhi't'l'l-l'!ill'il ﬁ:l“f.. on the second
flight, power setting of 28 inches mp and
2500 rpm was used. Holding 80 mph
IAS, the FU-24 sl registered o 500 :|:1_:-|r|
climb rate at 5000 feet at a temperatarn
which was close to standard, 16 degrees C.
Cruise at 3,000 beet was made at 23
inches mp and 2,300 rpm. In this condi-
tion, experimentation was required to
achieve the desired pitch trim setting, due
to the fairly low response rate of the tab.
The Fletcher has a ground-adjustable
rudder tab. In fight, to adjust trim with
airspeed change, the mudder is “tromped”
a couple of times. As the hall centers, the
rudder apparently streamlines itself to the
position required for coordinated Hight.
During cruise, the FU-24 seems to he
flying nose-down quite noticeably, Al-
though the attitude in working passes s
very close to that of cruise, the pilot's
attention is uwsually busily engaged else-
where, Therefare, if the configuration and
attitude go wnnoticed, everything is fine-
the only time it is noticed is when the
nose blocks visibility. This will be picked
up very quickly by agricultural pilots.
On arrival over the ocean, a full-flap,
power-off  descent was made at 70 mph
IAS, which produced a respectable 1,000
(Continued on page 118)
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{ } Gommercial Pilot Exam Course TERMINAL BUILDING MEACHEM AIRPORT
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How would
you forecast
your next
few years?

Today, the young man planning
his life realizes as never before that
in today's world his own future is
tied inevitably to America’s future.
How can he serve both?

Many college graduates, both men
and women, arefinding a rewarding
answeronthe Aerospace Team—as

officers in the U.S. Air Force. Here
is a career that is compelling in its
challenge and opportunity. And it
is a wayof life that holds the unsur-
passed satisfactions that come with
service to country,

As a college student, how can you
become an Air Force Officer?

Ifyouhave notcompleted AirForce
ROTC, Officer Training School
provides an opportunity to qualify
for a variety of vitally needed jobs
in the Aerospace Age. A graduate
of this three-month course earns a

commission as a second lieutenant.
Also open to college men is the
Navigator Training program.

For full information—including the
chance to obtain graduate degrees
at Air Force expense—see the Air
Force Selection Team when it visits
your college. Or write: Officer
Career Information, Dept. AF25,
Box 805, New York 1, N.Y.

U.S.Air
Force

FOR AMERICA’S FUTURE AND YOUR OWN...JOIN THE AEROSPACE TEAM. "=
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SKILLED AIRLINE MAINTENANCE
TECHNICIANS ARE IN DEMAND

|  AIRLINE

Program Provides You Back-
ground in Theory and Practical
Operating Airline Experience. You
an be Trained to Move Directly
into Heavy Aircraft Maintenance.

TRAINING

For Further Information Writle
or Wire R. E. (Bob) Murray

ALASKA AIRLINES TRAINING CENTER
317 Wall Street » Seattle 1, Washington

PLEASE SEND INFORMATION TO:
NAME

ADDRESS A
AR oo ittt et ememerb et e

| PRESENT QOCUPATION ... ...

FEET FACILITY IN SEATTLE ARFEA.

75,000 SQUARE

—————————

planned for
precision...

The Collins IFS indicator s featured in the
Basic Airline T FHight Group. This “Siluation

e e W e —— [—
—

B. 5. DEGREE IN 36 MOS.

IHI:I1.|STH'I' & GOWERNMENT MEED 50000 HEW EMGIMEERS A YEAR |

Acculerated ypear-rsnd program u!l »oid 1B the jol-Earketd
i whole pear earlyl Also B.E. degres In 37 mos. Aero,,
Chammieal, Civl]l, Klectriesl, Merhanlsal, Kleciromler; Sath,
Chamdsbry, Fhipsics. lill.lllll;l' IngrFaeion? widely recodnized
Gradudies cmoloyed from coast (o coast. Self-belp program.
Mpdeet rade, Scard disfie, July, Sept.. Jan.,. Mar. Caliloe:
iFAE E, Wazhinpion Deulevard, Fi. Wayne Z; [Indlana

INDIANA TECHNICAL COLLEGE

Display” instrument contists of gyro compass

indicator, course deviation ond “lo-from™
indicator. This installation i+ designed for

the Cassna I10-G and Skyknight...

SAY YOU SAW
T IN
FLYING

o typical DOT
AIRTROMNICS

installation.

BAA

;@' AGRICULTURAL (;ﬁ?}
PILOT TRAINING

INGIUHIRIES INYITED d FREE LITERATURE
AGRICULTURAL AVIATION ACADEMY
MINDEN = HMNEVADA

LOOK TO DOT AIRTROMICS FOR
ALL OF YOUR ELECTROMNIC MEEDS

DOT AIRTRONICS

ZAHN'S AIRPORT LIMDEMHURST, L. 1,

OXYGEN EQUIPMENT
l E IHI Safes and Sarvice

Frone: Spring 2-1421, El Segunda, California

AREA CODE 516  TUrner n-mm
FLY-IN OMNI CLINIC Sat. May 26th 18

(Continued from page 116)
fpm descent rate in the aireraft.,

Working passes were made as close as
practicable to the water surface. Since the
water was almost glassy smooth, several
feet of extra altitude were held for safety.

Power setting for working runs was
2500 rpm, with manifold pressure as re-
quired.  Approximately 19 inches mp
seemed best to hold 90 mph IAS in the
working passes, The FU-24 handled well
and flew smoothly during the passes, High
inherent stability is an asset and, once the
run is established, the aircraft does mot
tend to veer or porpoise.

An average time of 30 seconds was used
for turns from start of pullup to resump-
tion of working pass,

Cross checking time and airspeed, pull-
offs to altitudes as high as 150 feet were
made without airspeed drepping  below
63 mph IAS or accelerated stall buftet
appearing.

After several working passes, however,
aceclerated stalls in turns both left and
right were deliberately induced at low
speeds to sample characteristics and re-
sponses,  Actually, it proved difficult to
achieve any significant buffet in a turn
without allowing the altitude to get com-
pletely out of hand in an abnonmal man-
ner, chopping power completely, or over-
shooting the course directionally. To com-
plete the sampling, full rodder was ap-
plied with and against the turn, both left
and right, as fast as possible. This was a
significant demonstration of the low force
¢|_|,:|1]|-:|:r||:':- rudder—thie swonled h]il|'§-
around, but there was no LL':J-'.lr:l'LL'}' wlt-
ever for the airplane to smap or go inlo
any unexpected flight attitude.

It should be emphosized that, at all
times, the rudder plays a major part in
keeping the airplane coordinated, indicat-
ing adeguate effectiveness even  though
clforts to induce snap maneuvers were
useless,

Stick forces are reasonably low at the
airspecds  involved in aericultural opera-
tions. There were no conditions where
the left-handed Aying had to be abandoned
tor right hand control.  Aidleron response
rate and effectiveness were high in normal
airspeed operating regimes. The same is
true of elevator, or stabilator control.

One  investigation of low-speed  Hight
was made, climbing and level, with gross
weight approximating 3435 pounds, at
55 mph IAS. With full faps, 25 inches mp
and 2500 rpm, the airplane gained alti-
tude at 300 fpm. For level Hight, mani-
fold pressure was cut to about 22 inches.
In both cases, characteristics and response
rates were goodd.

Obtaining o wvalid airspeed reading on
the 'U-24 below 35 mph 1AS with power,
or much below this without power, is im-
possible with the ordinary pitot installation.
Normally, the FU-24 carries its pitot tube
atop the vertical stabilizer, and turbulent
airflow from the fuselage at high angles
of attack tends to render the gauge wses
less.

One sampling of cruise speeds was made
with 55 per cent power at 5500 feet,
where the Fletcher registered 105 mph
IAS at 14 degrees C, giving 116 mph TAS.

A number of stalls in various conditions
were done, in order to check the control

(Continwed on page 120)
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and e |;.|_|I" their seven childven, all ;Jrr.l'ru.l'_ll'f:pfr{g Fthasiasts

mysell.

ALBANY, N.Y.

THE MAMGER
DeWITT CLINTOM

CHARLOTTE, N.C.

THE MAMGER FMOTOR IMM

CLEVELAND, OHIO
THE MAMGER

INDIANAPOLIS, IND.
THE MANGER MOTOR 1MN
iDpening lote 1943)

NEW YORK CITY
THE MAMGER VAMDERBILT
THE MANGER WIMDSOR

**7 find that flying my own plane is

a big time-saver in business and
allows me more time at home with my
family. It's often necessary for me

to make quick trips to our hotels, and
the easiest, fastest way is to fly

"If you're flying "our way', why don't
vou stop with us? In all Manger
Hotels, you'll get the best
accommodations, and the friendliest
kind of service.®®

/«é«/é@w

“Flying Busincssmen”™ appreciate Manger Hotels” ideal
locations, excellent accommaodations and fine food. For
a Manger Credit Card and information, write: Execu-
tive Offices, 4 Park Avenue, M.Y.C,

FPHOENIX, ARIZ
THE M&AMGER
DESERT SUM MOTEL

ROCHESTER, N.Y.

THE MAAMGER

SAVANNMAH, GA.
THE MANGER

THE MAMGER TOWHNE &
COUMTEY MOTOE LODGE

WASHINGTON, D.C.
THE MAMGER AMMAPCLIS
THE MAMGER HAMILTORM
THE MAMGEE HAY.ADAMS

The Tnitudbitdt Neame in Tl

APR OMMIBOARDS far safeiy and urE:‘iiiqn in IFﬁ and WFR
navigation. OMMIBOARD S compact versatility eliminales cock-
pit confusion end pilot fatigwe: places everylhing neally ai
vour fingertips, APPROACH DRAWER: opens left or right far
full view of approach plates, check lists, avigation charls;
ixeks im-of-out. CLIP COMPUTER: (optionall: chips %o board
for use in-place ar detached., RETRACTABLE ROTO-LIGHT*:
pulls up, retracts; swivels 360" for red ar white (flumination
of board or instrument panel. WEITING ANEGLE ROTATION:
adjuslable for matural writing positicn. PEMCIL CLIP: holds
pencil ready for use: removes and replaces withoul looking
EHMROUTE FLIGHT LOG: zimplities flight planmng and mawi-
gatiom (pad included). IM-FLIGHT INFORMATION: clearance
ghorthand, radio frequencies, Morse Code. EXTRA APH FEA-
TURES: buili-in pencil storage, pencil sharpener and shavings
container; comfortable, contoured leg saddie with strap.

apr iR,
omniboards :
APFR-0-200 APR-DC-200

DaY-B0ARD DAY-MAVIGATOH

na light of computer &/ computer, no lighl

IDEAL FOR EVERY PILOT . . ... . see your dealer or mail coupon today O APR-0-200 .. 81195
Enclose check or maney order. BddGhe for postage, handling. Calif. residents add 4% O APR-OC-200 . . 16.895%
L & APR-OL-200 17.85

M Adress .
i O APR-OLC-200 7 95
Cily _ Slale License Type and Rating — O APR-CC-300 clip-computer anly  5.00

COMFLETE AFR PRODULCT LITERATURE
GUEHANTEE it included with all APR producis

BSTO prﬂducts research ine.
939 N. CANON, BEVERLY HILLS, CALIF.Dent F-52

HPR-0OL-200
DAY NIGHT BOARD
w/lightl, mo compuler

‘batteries mol included

a.rpr pilots’ equipment for safety

and precision in flying

APR HODDS: qualify for the new FAA “BLUE SEAL™ instrument
rating wilh an FAL approved APR IMSTRUMEMT TRAINING
HOOD, WEATHER SIMULATING TRAMNSFEOBOLEME T: Bmazing
new cloudy-while material actually simulates IFR conditiong
during instrument fHght training. DIRECT MATURAL WISION:
cliar, usfilfered view of panel, maps, radiogs. SWINVEL-UP
ADJUSTMENT: instant adjusling beak swings wp for imme-
diate transition 1o WFR. PROFILE CONTROL: functionally
desipned leading edpe blocks oul all owtside references
SIGHT-LINE REFEREMCE: embassed guide fines allaw quick
chech of pitol's wvision restriction by safely pilel. WIDE
FLEARE: ample space arcund face for air circulation and wear:
ing of Elasses. DYNAMIC BALANCE: eliminales fatigue and
pyestrain. EXTRA &PR FEATURES: confoured adjusiable head-
tand; lightweight and partable; can be modified for use with
glandard headsels,

KPR-OLC-200
OAY-NIGHT NAYIGATOR
W/ [Ight and computer

0 APR-EFL-200 extraflight leg pads 1.50

O APR-CT-100 ..-311.85
O APR-MTEBD , ... ........ 17.93
O APR-C-1008 5.595
) 1-ALKALINE BATTERIES ........ 1.50

apr hoods

aPR-CT-100
AOVAMCED TRAINER (TRANSFROGOLENE!

APR-MTA-100 MULTI-PURPOSE
TRAINER (TRANSPROBOLEME;

-

AFR-C-100A
BASIC TRAINER

{ T
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NINE OU

That's the odds that you're flying with
EARWIN procucts. GARWIN supplies
instruments and engine accessories to
almast all the airframe mapufacturers
in the United 5tates, and to the air-
lines, bath foreign and domestic, When
replacements are necessary, demand
GARWIN products. Quality and reli-
ability 15 GARWIN'S way fo safer flying,

GARWIN z

1306 5. WALMUT WICHITA |3, KAMIAY CASLE SAEWIH

OF TEN

INTREQDUCIMNG the FIRST of A COMPLETE SERIES of
RECORDED LECTURES ON AIRMAN'S WEATHER
Froduced Dy & Recognized Leoding Awvthority
On Pllat's Matearslogy

ICING

Recommendad far all Filelh
Fram rha atudest la the Se0-
sonad Alrline Coptolin

LEARM AT HOME HOW TO
Anticipate and Resog-
nink, Avald or Combat
Al Parm:e of Tee That
Flague Altmen, LEAHN
THE PHOPER PHE-
E GHT AND 1M-
1

I
IGHT PROCE-
RES

=

T e e e i e T - T N -

AERONAUTICAL RECORDINES
TO04% M. Hollywnosd Way, Owrhamk, Calld.

Pleake nigll wie pour mew recordisg ICING MI-i1
Poyment Enclosed C.O
Send Information on others in the series.
HAME
ADDRESS

CiTY

STATE

Present

18 Seats—~6 at tables
Ibs.—Light weight—complete com-
munication. Mavigation Equipment

-3 Spare factory overhaul Wright
202-A Engines—many other spares
—original owner—Eastern Airlines,
oW Ier
Corporation. Contact: H. J. Knell;
34 YValley Blvd., Wood-Ridge, New
Jersey, Telephone: WEbster 3-0800

FOR SALE!
EXECUTIVE

DC-3

under 18,000

Curkizs-Wright

= Albert Whitted
AIRPORT

IN DOWNTOWN ST. PETERSBURG

And right en the Bay, toe!
Ideally located for
General Aviation

2 Paved Runways:
NE-5W, 3315 ft.

N-5, 2800 ft.

Hangar and Tie-down Space
Major and Minor Repairs
Unicom—122.8 me
Air-Conditioned Lounge,
Restaurants and
Accommodations adjacent
Five minutes walk to
center of city

Write for brochure

Alberl Whitled Airport

51, Petersburg, Florida
Bernard McCabe, Manager

{Continued from page 118)
system and aserodynamics as well as stall
speeds and characteristics

With any significant degree of power,
the airplane does not really stall, It just
sort of staggers along, nose wagsing, ac-
tually not losing altitude but about holding
its own from the point at which the first
break comes.

At 3,000 feet, using 23 inches mp and
2.3M) rpm with no Haps, the airspeed
rauge became useless about 533 mph TAS,
although it was quite a0 hit below  this
value that the actual stall break eccurred,
and after a prolonged period of buffeting
amd sustained full elevator displacement,
At the actual break, the nose dropped to
the horizon, where it stayed, and the air-
plane bounced along with the full up-
clevator still held.

All conditions the same, with 20 degrees
of ﬁ:lt"l.h |:_|-|'_|-'|'c|lr Il"u;- SOy [r_‘-"-ﬁ:l][‘; Were -:_l]':-
tuined except that the airspeed gauge re-
mained readable down to 50 mph. In this
condition, as well as the previous one,
bhoth aileron and mdder remained effective.

In a right climbhing turn stall with 20 de-
grees of flaps down, the FU-24 produced
a heavy buffeting prior to the stall hreak.
At the break, the wings leveled of their
own accord unless definite pressure was
held against it.

With full flaps in a steep climbing left
turn stall, with full mudder slammed in at
the stall break, the airplane did not tend
to go into any snap even at the cruoise
prwer setting used. Here again, modder
wias in the low force authority condition
but retained ity effectiveness although re-
spomise rate was fairly slow,

Using tull Haps, power off, the airspeed
gangre quit working very shortly before the
stall break, indicating 45 mph IAS., With
full mdder displacement fed in slowly,
prior to the hreak, and holding full back
stick after the break, the rolling moment
is low—easily overcome by aileron.

The :]l'hi;..{u Hroup uurl-tinl.__" under YWendd-
ell Fletcher which brought the FU-24 to
life contained some well-known men, in-
cluding Jobhnny Thorp, designer of a va-
ricty of light aircraft, and Walt Feller, who
did the basic aerodynamic work.

Since all the major designers were pilots
1.]I1'|:'|'|:&|ﬂ'-.'1:5, the gniﬂ_ was clear—=make it an
airplune you'd want to muake first flight
with yourself. Winner in the competition
was Thorp, who oot to make the first
Hight, but was closely followed by the
other members of the design team.

All knew the history of agricaltural Hy-
ing—converted training planes with larger
engines, which had bad visibility for the
type of work, were easy to spin, and had
a high fatality rate.

Some of tllu tranhles WEPe |i.'.||'!|l‘|_'-|] i IEW
acrinl applicating industry  itself as well
a% in the airplanes,  Fletcher designers
aimed to hurdle this barrier by making
their aircraft difficult to spin by limiting
the rudder travel initially, In the final
amalysiz, oo limits were needed—the low
force authority situation “just happened”
by itself. The wvisibility was to be the
best, and, to top it off, a 40-g cockpit was
planned since the FU-24" load is hehind
the pilot.

The 40-g limit was set because research
indicated this was as much as a restrained

(Continuwed on page 122)
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LIGHTPLANE MAIL SERVICE
PROPOSED

Users oF light aircraft have been tak-
ing on more responsible tasks in mak-
ing the modern lightplane o depend-
able and efficient business machine.

Owners and operators are secking
new applications for this cluss of air-
eraft, in addition to increased wtility
in their present roles. With growing
acceptance of light aircraft, it seems
natural that the next step will be o
short haul air mail system,

Such a system has been proposed
by Larry Whiting of Trader Airline,
Lake Geneva, Wisconsin,

Whiting has applied research ex-
perience  gained in other fields of
business to the thormy problem of
finding a way toward, *. . . more use-
fulness and profit to the Part 42 Oper-
ators of light commercial aviation.”
After a detailed analysis of this seg-
ment of the industry, he came to the
comclusion that these two prerequisites
could best be met through the organ-
ization and operation of a fxed-base
air mail service, This would extend
the henefits of air mail service to any
small town having access to a light-
plane airport.

Citing, among other things, the de-
centralization of production and pop-
ulation to smaller communities and
the inability of the major air carriers
to serve these towns economically,
Whiting suggests two practical appli-
cations of his project.

One would be the collection of mail
from the smaller communities, de-
livery to the feeder and trunk lines
for the long haul, and redistribution
to the smaller communities at the end
of the large air carrier’s route.

Whiting himself is actively working
on the second approach, an “orbital
mail route,” which would regularly
collect and  distribute mail to the
gmaller communities surrul_mding f
large urban air mail center. Past the
thinking stage, he is presently nego-
tHating for a route of this type to oper-
ate himself. He has already estab-
lished criteria concerning manpower,
safety requirements, costs and charges,
and others such as pilot and aircraft
requirements, The scheme has hrought
favorable comment from the Post OF-
fice officials contacted so far, and a
proposal has been made to the FAA
for approval of the route.

With proper development and wise
legislation, these new mail feeder
routes can play an important part in
speeding up the movement of our
nation’s growing mail load.

Follow the flamingoes! Take a fun-flight!
| L —
, : ﬁ « « « to the
——— Resort Islands of .

BAHAMAS

The shy flaminpo avoids crowded
flyways over beaten tracks. That's
why the flamingo, national bird
of the Bahamas, favours this 70,000-
square-mile island wvacationland
just off the Florida coast.

You can wing to quaint ports
and luxurious resorts, world-famed
for fishing, skin diving and a care-
free way of life. It's easy . . . mod-
ern navigation aids . . . 23 air-
strips. No red tape. Winter or
summer, the climate’s ideal.
CAVU is the word for the weather
and the hospitality.

w..
e 1 BAHAMAS DEVELOPMENT BOARD -

&0B First National Bank Bldg., Miami 32, Florida.

Pleass gend informastion about fAying in the Bahamas to:

Folder, with T,

'ﬁﬂh Hlp,.j. mp, I ADDRESS,

regulations and |

accommodations. Ciry. LowE STATE

FICTURE CREDITS

23—WIDE WORLD FHOTOS
31=HTUART DAVIS
3%, 41, 59—L0OU DAVIS

24, 28 329, 40, 5T —0FFICIAL
.5 ARMY FPHOTOGRAPHS

41—R. B. WEEGHMAN
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porTa-Grip || F1ILOT TRAINING

FaA o, Tharpugh programe ¢overing all soblects

Fﬂ'-ﬂh'. Nl'rﬂ!ﬂ' ﬂ-t-ﬂﬂ-'h'rl required far FAL Frivate, Commercial & Ineirument werle-
QUICKE —COMVEMIENT ten exams. E-I.n;l_ﬂtl-:rr :Immﬂ‘l_'cm e groan n;:u:l: ana
mlrwey Oying. aclu - CEmmarcom nstreciion: i

SAFE—LIGHTWEIGHT Mavigallen. Melsorolagy, Alr TraMc Confral, Clel AlE
Reyplatione, Also tralning  for poslSions In

Flight Dispalshing. Wrils ar plaonet

Lee your dealer or write
PORTA-GRIP —
146 H. BOOSEVELT % AIRLINE OFERATIONS TRAINING, INC.

COLUMBUS 7, DHIO AT INTERMATIOMAL &IEPOST
Belt Pwy. & HockEway Bive., Asmabcs 34, M.T.. Fi 1-2600

YOU CAN BECOME A HELICOPTER AND AIRPLANE PILOT

AT LANE YOU FLY BOTH
ROTORWING AND FIXED WING

Whather it's a career or a hobby there's nothing
more fascinating, thrilling or rewarding tham
being able to fly, Our modern facilities, large
classrooms, and latest model helicopters and
airplanes all combine to put you gquickly and
salidly in fiying for business or pleasure,

Write today for information regarding our courses
and see how easy it Is to fly with Lans.

AVIATION CORPORATION

Dver 30 Years in Aviation

Municipal Airport
Columbus 19, Ohio

{The copital cityl




At American Flyer's
Ardmore, Okfla. Base
The world's largest
flight training school,

The demand for pilots is increasing
daily. Begin now with the tr:a'rnin;.:
that establishes you in the held of

dviation,

American Flyers, the nation’s top
ranking flight training school, with
graduares universally recognized for
the superiority of their training, gives
vou the biggest bargain of all in
flight training. The American Flyers
base at Ardmore, Oklahoma is ideally
suited to both primary and advanced
flight training. Here you have these

advantages:

* All basic fixed wing courses
* Raotorcraft Roting

® Flight Engineer Rating given on Ameri-

can Flyers Airline Constellations

* Large variety of aircroft including new
Cessnos, new Pipers, and new helicopters
plus large multi engine planes for

ratings

= Expert instruction with clesa persenal

atfention

* low density air traffic with no waiting

for take affs and landings
* Complefe

training, living and recreas

tienal facilities located on one airbose
# Mowly furnished rooms with all meals

for only %2955 per wesk

¥ Fraa recreotional fecilitias
plus close association with
both student ond profess
sional pilots

* Accelerated training savs
ing both Your time and
maney

-8 Mo waiting, closses starl-
ing every Monday,

Write ar eall Iu-d'-u'gi
for additional infermeatian.

Fort Worlh, Tax,

MA 4-T158 CA 3-4010

AmERICAN

Ardmers, Okla,

£ERS

Tl

MEACHAM FIELD »
AROMORE AIEPARE =

FORT WORTH &, TEXAS
ARDMORE, ODELAHOMA

1------——.--——-_.._..._____.,_.._,...,._._._..I

MAIL THIS COUPON TODAY FOR |
COURSES GIVEN AT ARDMORE BASE |

[ COMMERCIAL
(7 INSTRUMEMT [ragidar)
[ RIGHT INSTRUCTOR

Meacham Field, Fort Woeth &, Texes

MULTI-EMGIME
ROTORCRAFT
FLIGHT EMMGIMEER I

]

|

Pleose send me FREE beoklst and daba on courses |

che<head,
| owamge
I ADDRESS ——

oy — _STATE_
| [ Yataran |1 Chvilianm
R — HOURS LOGGED.
| Pl S A e
112

i
|
|
I
] Reed Pigmon, AMERICAN FLYERS, Dept, 2 I
i
|

J
=¥
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(Continued from page 120}
{lap belt, shoulder harness) hoaman Dody
could stand, The original desion called
for pilot survival if the airplane were flown
into the side of 4 mountain at the opera-
tional speed of B0 mph.

The cockpit was designed to “keep the
engine ont of the pilot's lap, and the load
off his back=all at the same time.”

That the objective was achieved s
proved by a crash in New Zealand {the
only major crash of an FU-24, by the
way ). The airplane was almost totally de-
molished on a takeoff crash, but the pilat
gol out and walked awav—while the on-
gine stayed in front of him and the hopper
load of dust was still behined.

As an example of the efficicney of the
Fii-24 {l.l‘.'-iﬂl'l, e Braesia: stctore of the
Ftlh-l.']-:lﬁl:‘ which sorvived This erash 1,l,'|;-i5ﬂ'|-.
just 270 pounds.

Additional features were designed into

the FU-24, the predominant tne Leing
ease of production. Ease of repair and
maintenance were also incorporated, along
with interchangeahility.
Products of this eftort are such iBems
the gear struts, The main and nose
strats are irill.'r'l.'il.lr:u!!':ﬂ:l!l.'—|:r|]:.-' thie forks
must be switched,

Probably the most Bimous aspect of the
FU-24 is that it can be assembled, und all
but 13 have been, without jigs. The air-
plane is put together on sawhorses, or on
the floor.

Key to this feature is complete predrill-
ing of every assembly hole in the wirplane,
o set of master drill jigs at the factory—
every rivet and bolt hole. Therefore, il o
call comes in for a certain part, suy a piece
of fuselage skin a New Zealand ram butted
and ruined, the replacement can be sent
and all that needs to be done is drill out
the old rivets und drive new ones.

Portions of Fletcher Aviation Corp, his-
tory which helped bring this about include
a trip to New Zealand taken by Wendell
Fletcher and his wife, Betty, exrly in the
FU-24 history, with only a4 paper airplane
to sell.

They sold it—paper though it was, and
with the hopper behind the pilot, two
built-in - headwinds  far agricultural
pireraft when it's being sold.

Gerry  Barden went to New Zealand
with ”'l-'l.! {J.T-!-r. L1 .Ii.l'j‘.i[:'llll.':-._ 1.l.']|i_1_']| WEFE 5=
sembled in Rosemead and shipped " Down
Under.” (The other two assembled at the
tactory for the total of 13 are the test
airplune  in which the 310-hp engine is
being  Hight tested, and NG30TC
'III.‘!IIHI-I'LHi‘:I'.lh'rr s h}r Fryme, )

After the hrst 11 assembled ships, the
remainder of the airplanes manufactured
have gone to New Zealand in kit form, 112
of them. Total procduction has been 123
atrcraft,

A

ANy

”H_‘

The New Zealand anthorities, heset by |

dollar problems, said the applicators could
spend all they wanted in New Zealand
labor to assemble the airplanes, but no dol-
lars for U5, assembly. This edict enabled
Fletcher to build wnd sell 1more airplianes
than if assembly had been made in Rose-
e,

Onee in service in New Zealand, the
FU-24 gained an  excellent  reputation—
eperating from smd Helds on moantainsides
more than from prepared level strips. One
airplane put  down 275,000 pounds of
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CAREERS in
AVIATION/AEROSPACE

DAY and EVENING

ENROLL for SEPTEMBER 1362

ELECTRONICS
AIRCRAFT & MISSILE DESIGN
AIRLINE MAINTENANCE
(A & E" LICENSE)

Request Catalog 70

ACADEMY of

AERONAUTICS

LA GUARDIA- AIRPORT
FLUSHING 71, NEW YORK
HA 9.-6600

e e ]

.-:'..' L '_'_‘! Ii-.-

AIRBOAT and SMOW SLEIGH
PROPELLERS
2-blogde and d4-blode

We mii‘l.!inl’l:l_J re all sypees of }hgrnr Blades, Test
Clubs, Experimental and Antigue Propelless,

IDPIR T ATTADITA
PIRAMITIIALNLES 13dDa
BOX 457, SHAWMNEE, OKLA.

: Dealer lageisies lavited

READING'S S1E&3H,

NATIONAL MAINTENANCE

& OPERATIONS MEETING

JUNE 8-9

READING AVIATION SERVICE, INC,

MUNICIPAL AIRFORT - READIMNG, PA.
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superphosphate in a 13-hour working day.
Another airplane had not one spot of brake
trouble in four years. It always landed up-
hill, took off down, and the brakes were
never used,

The FUI-24 made one major change in
aerial applicating in New Zealand. New
loaders had to be devised in order to keep
up with the airplanes,

In the U5, the FU-24 carries a price
tag of about %25,000 for the 240-hp air-
plane. The 260-hp model is slightly higher
due to engine cost. Mo price has been set
yet for the 310-hp model, since Continental
has not yet established a price for the
gearcd engine. But—to New Zealand, un-
assembled but with all the parts, the price
is §14,000 on the dock at Hamilton,

Now, if you want yvour own FU-24, are
handy with tools, have an old sawhorse or
two kicking around, and some space on
vour garage foor. . . ...

FLYING CALENDAR

April 38-2%9—=Airshow and Fly-in sponsored
by Middlatewn Jr. Chomber of Commerce
and Middletown Awviotion Club, at Mid-
dletewn, Ohis airport,

May 5—Washinglon Stole Apple Blessom
Festival. Fly-in breakfost Wenatchee,
Wash.

May 5S5-&—5econd Annual
Beath Aerial Jombores. Beve Howard,
Bebk MocComb & others, New Smyrno
Bocch, Fla, Sponsered by Civil Alr Pa-
tral,

Mew Smyrnao

May 18-19-20—Montana Pilols Assn. con-
wvenlion, Cul Boank, Montana, Registratlen
Cut Bank Airport.

May 20-286—Aviation/Space Wrilers Aszn.
Annual Meesting, San Franciseo, Calif.

Moy 29-Juna 4—All Wemen's Internatien-
al Air Roce botwesn Houston, Tex., and
Mossou, Bohamos,

May 30-June 2—T14th Annuval Wright
Memariaol Glider Meest, Conftacl Soaring
Society of Daoyton, Inc., Far Hills Bronch:
P.O. Box 581, Dayton 19, DOhig,

June 1-J—Ratary Pilols Alr Cruise with
praficlency contest frem Civie Memorial
Alrpert, East Alten, lIl. 1o Loz Angeles
Rotary Intl. Conventien, Open fo  all
Retarions East of the Miss. R, Write
Finky Opp, Rotary Club, Bethalte, 1.

Juneg 1-11—The Copenhogen Private Fly-
ing Club will spenser on international
aircraft fair ot Skovlunde Airport, Copen-
hagen, Denmark.,

June JI—Annval Fly-ln Breckfost, Deodge
County Flying Club, Dodge Cenfter Air-
pert, Dodge Cenfer, Minn. Roin dale
June 10, Contact R, J. Mealson.

June B-%=13th Natisnal Meintenonce and
Oporations Meeting, Municipal Airport,
Reoding, Pa.

June Q—=Spartan School Alumni & Em-
ployess Assn. 2nd Annuvel Reunion ol
Spartan  Scheel, Tulso, Okla, Wrile
Sportan Alumni, P.O, Box 15852, Tulsa.

Calendar items must be received by
Fryving's editorial office, 1 Park Avenue,
New York 18, N.Y., two months prior
to the event.
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Advance
Ratings

At American Flyer's
Fort Worth Base
The world’s foremost
flight training schoaol.

Your income increases with your cer-
tificares and ratings. A short period
of accelerated training at American
Flyers will be worth thousands of
dollars to you in increased income
potential.
The American Flyvers base at Mea-
cham Field, Fort Worth, Texas ranks
number one in the naton for the
training of professional pilots. A high
density traffic center, the Fort Waorth-
Dallas area is rich in navigational
aids, allowing practice on any type
facility the advanced pilot chooses.
Other advantages for the professional
pilot at Fort Worth are:
®* A complete ground schosl with wsach
course [Instrument and Commercial
Ground School moy now be token . by
correspandence or in class)
® Close personal oftention from the nao-
tion's top instructors in grnund :l:hulu-l;
simulator training, and fight
® & lorge waoriety of oircraft including
new Cessnos, Aero Commander Super
&80, Lockheed 12, DC-35 and 4 engine
Constellotions
® Refresher courses toilored fo the exact
needs of the company pilot with the
option of USING YOUR OWHMN PLAME
ot reduced rotes
Living sccommodations and meals avail-
able neor the field ot recsonable rates
Evary type of recreation ond entertain-
maent offered by a metrepolitan city
* Top proficiency with cer-
fificates and ratings wni=
versally recognized for
superiority
Accelerated troining sove
ing both your fime and
maney. Classes starting
Bvery Mnndn}'- Frea 'l'l'urH-
wide placement service
Write or call today

for free infermation.
Fort’ Worth, Tex, Ardmore, Okla.
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& MAIL THIS COUPON TODAY ]
FOR COURSES GIVEN AT FT. WORTH
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] Compeny Filal Refrecher

[ Nirfiew Tronpert [] lestnemest Greusd Stheol
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Reed Pigman, AMERICAN FLYERS, Dept. 2
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GRAUBART
HAS THE
LARGEST STOCK
OF CLEAN SINGLE
AND TWIN ENGINED

AIRCRAFT

ANYWHERE

HIGHEST TRADES
LOWEST PRICES

GRAUBART
AVIATION INc

HOward 2

AT

GRA.I!AT AVIATION
'y ."'-__ o .

PORTER COUNTY AIRPORT
VALPARAISO, INDIANA

FRYE'S FAMOUS "JETS" . .
Block or brown colfskin
laather wolng, fully lined, I
w" Wallingten, 1495
7 ladhpur; §17.73
Man's, 5-12 Ata E
Satzfociion and
fit guarontesd,
WRITE FOR FREE CATALOG

TODD'S Dept. SFY, 5 5. Wobash Ave,, Chicage 3, 1L

| McCULLOCH

Engines

Hu manufactured and Mew

i M I, 12 Bsp. 2 cpche
‘Write foday for
imbarmAatisn '||I|1 pricoes

b.F. DE LONG

#1% Casi Bikh Avenue (ugene, Oragan

BY MAIL
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De Long, D. F. 124 Spartan School of Aeronaubics . 95
Den h!':l'n .“:r':'h:'h Bands 1z Sportan School of Electronics .. 14
Deat Airtronies ... I8 Sportsman's Maorket 114
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Garwin, Ine. 120 United Stotes Aircraft lnsuronce
Graubart Aviation 14 124 roup |04
Erumman Aireratt Engineeriﬂg ‘Waams S'ﬁ.‘l'qrn of Huw'lg-:lﬂqnn Ime, 112
Corporation 82, B3  Whitted Airport, Albert | 120
Gulf il Corporation ird Cover  Zohns Airport .94
Haliceptar Ressarch Co. 14 Zep Aero Sales & Sewu:u L
SEﬂd FLY' NG M

Avddress

:E.ll_lrll

Check one; [ 3 yvears for $12
] 2 years for 89 [ 1 vear for $5
Iet the I, 5. and posasossioms,

[] Payment encloged [] Bill me

iy _=lalke

[0 New [ Benewal
Fore.gn rates: Canada and Pan
American Union countries, add H0¢

per year; all other foreign countries
add 81,04 per year.

Mail to: FLYING, Dept. F-562H

434 5, WABASH AVE.. CHICAGOD 5. ILL.
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AVIATION MARKET PLACE

NOTICE: Rates. &0 per word, Minlmum [0 werds,

July lssaie Closes May 13th. Send order and remittamce b6 Marlin Lingdln, FLYING, One Park Awve., N.Y.C. 06

AIRPLANES FOR SALE

AERD COMMAMNDER

N0 Meedless Conversation—Mo Procrastination
—Mo Financial Limitation—Call=Walston Awia-
tien. Top Wholesale H!E Paid for Clean, Late
Model Single- or Multi-Engine Alrplanes, Wal-
ston Aviation, Ing,, Civic Memarial Airport, Box
271, East Alton. llinais. CL 93230,

GRAUEBART Aviation has the largest and finest
selection of Aero Commanders available any-
where, Highest trades—lowest prices., Gravbart
Aviation Inc., Porter County Airpart, Valparaiss,
Indiana. HOward 2-4105.

22 available. All models. For details state re-
gquirements and price range. Powers & George,
Aircraft Brokers, 475 Fifth Avenue, Mow York
17, M. ¥. (Exporting)

BEECH

MO Meediess Conversation—MNeo Procrastination
—Mo Financial Limitatiocn—Call—Walston Avia-
tion. Top Whaolesale 353 Paid for Clean, Lale
Model in.:glua or Multi- ine Airplanas. Wal-
ston Aviation, Inc., Civic Memorial Airport, Box
£71, East Alton, lllinois. CL 9-3230,
GRAUBART Awviation has the largest and finast
sglection of Beechcrafts available anywheres.
Highest itrades—|lowesi prices. Grapbart Avia-
tion Inc., Porter County Airport, Valparaiso, In-
diana. HOward 2-41035.

F7 available. All models. For detals state re-
guirements and price r:ll‘rfle, Fowers & George,
Aircraft Brokers, 475 Fifth Avenue, Now York
17, M. Y. :Ex:u:-rl_lng;

BELLANCA

& availablo. All moedels. For details state e
quirements and price range. Powers & George,
Alrcraft Brokers, 475 Fifth Avenue, New York
17, M. Y. (Exparting)

BOEING

BDEING YC7A Four Engine 40,000 Ibs. Cargo.
Low Time Excellent Condition. Brokers Protect-
ed, 20,000, Chas, Weoods, 5Y2.3456, Dothan,

Alabama. i
CESSHA

1961 Cessna Skylark. Low hours, Mark 1] Radio,
dual rotating beacon, Full Panel. Call or write
Kimn Radio, John Hunter, Denver., Colo.

HO Meedless Conversation—Mo Procrastination
—Mo Fimancial Limitation—Call—\Walston Awvia-
lion. Top Wholesale 335%% Paid for Clean, Lata
Model _il'lglq:- ar hlu_lt_i- ime ﬁirplgnﬁ. Wal-
ston Aviation, Inc., Civic Memorial Airport, Box
271, East Alton, lilinols. CL 9-3230.

FORMEY—AIRCOUPE

(7} gn.raurablﬁ [rom S_E.DIJEI-. For details state re-
fuirements and price range. Powers & Gaorge,
475 Fifth Avenue, New York 17, N. ¥. (Exporting)

FLOAT-PLANES

CESS5NA 170A, two 1B0's, 180 amphibians, 195,
four DeHavilland Beavers, and Helio Courier.
For details contact Powers & George, Aircraft
Brokers, 475 Fifth Avenue, Mew York 17, N, Y.

{Exporting)
GRUMMAN

AMPHIBIANS: 11 available. Most models, and
conversions. For details state reguirements amd
price range. Powers & George, 475 Fifth Avenue,
Mew York 17, M. ¥. (Exporting)

HELID

EARGAIM: Helia Cowrizr 291-B 170 hrs. total
time aircraft and engine. 5 hrs. since propeller
and gov. overhauled. 5 hrs. since carb. ower-
hauled, new tires, crosswind gear and lock, full
gyro pancl, Lear ADF-12E, Wright 60" trans-
caivar, full paint, never damaged. Mow licensa,
Like new condition throughout, Reasonable price
and terms. Any demonstration, Ringwood Com-
pany, Ringwood, N, J. Tel. ¥Orktown 2-7000.

COURIERS: 6 available. For detalls state require-
ments and price range. Powers & George, 475
Fifth Avenue, New York 17, M. ¥. (Exporting)

LOCKHEED

9 available. Most civil models. For details state
reguirements and price range. Powers & George,
Aircraft Brokers, 478 Fifth Avenue, New York
17, N. Y. (Exporting)

MOOREY

FLY the Leaderl=""Thes All Matal Mooney Mark
211" Call Bill Barnard=Your 180 mph Moonay
dealer. Spocial free years gas and ofl on 1962
models. Also, list of 35 used planes—all makes.
Adams 54840 or write 8615 Usher Rd., Cleve-
land 38, Ohio.

GRAUBART Aviation has the largest and finest
selection of Mooneys available anywhere, Highe
est trades—|owest prices. Graubart Aviation
Ine., Porter County Alrport, Valparaiso, Indi
ana. HOward 2-410%5,

CEMTRAL M., ¥. Asromotive Tri Cities Airport,
Endicott, N. ¥. Your New Mooney Dealar. Call
RA 2-6976 For Demonstration Mew Mark 21. Sub
Dealer Inquiries Invited.

205, Z20A’S, 21'S; 30 available. For details state
requirements and price range. Powers & George,
Aircraft Brokers, 478 Fifth Avenue, New York
17, M. ¥. (Exporting)

MAVION

GRAUBART Aviation has the largest and finest
selection of Cessnas available anywhere. High-
g5t trades—Ilowest prices. Graubart Aviation
Ine., Porter County Airport. Valparaizo, Indiana.
HOward 24105, ]
BF availabla. All models from 34,500, For details
state requirements and price range, Powers &
George, 475 Filth Avenue, Mew York 17, M. Y.

{Exparting)
CHAMPION

FOR MNew Twin Engine Lancers Contact Bob
Barstow, Champion Aircraft Sales, 2226 Dor-
rington, Houston 25, Texas, MOhawhk 7-4510.

COLONIAL

1959 Skimmer 4 Place Amphibian. Full Panel.
Super Homer. Ete. 511,500 or Best Offer, Micro
Mechanisms Co.. 182 Tremont 5t Melrose 76,
Mass, NO 51300,

AMPHIBIANS: & available. For dotails state re:
guirements and price range, Powers & George,
Aircraft Brokers, 475 Fifth Avenue, New York
17, M. Y. (Exporiing)

GRAUBART Aviation has the largest and finest
selection of Navions available anywhere. High-
o5t trades—lowest prices. Graubarl Aviation
Inc., Porter County Airport, Valparaiso, Indiana.
HOward 24105,

23 available. All models. For details state re-
gquirements and price range. Powers & George,
Aircraft Brokers, 475 Fifth Avenue, New York

NORTH AMERICAN

B25-0'5: 4 available. For details state reguire-
ments and price range. Powers & George, Air-
craft Bréokers, 475 Fifth Avenuve, Mow York 17,
N. ¥, (Exporting)
FRY

PBY S5 A presently undergoing engines owver:
haul, complete new fabric, one pilel operation,
new Sunair and Collins, contour cargo floor,
blishers removed, flush cargo door, four airline
saats, new paint ICES Brownsville, Texas, Tele-
phaone: Lincoln 2-252% or write George Alder,
Box 626, Tegucigalpa, Honduras, C.A.

DEHAVILLAND
BEAVERS. Doves: B available. For details state
requirements and price ranga, Powars & George,
Aircraft Brokers, 475 Fifth Avenue, Mew York
17, N. ¥. (Exporting)

DOUGLAS

PIPER

MO MNeedipss Conversalion—MNo FProcrastimation
—Mo Financial Limitation—=Call=Walsion Avia-
tion. Top Wholesale £23%5% Paid for Clean, Late
Model Single- or BMulti-Engine Airplanss. Wal-
ston Aviation, lnc., Civie Memorial Airport, Box
271, East Alten, [Winois, CL 9-3230.

DC-3'S, C-47'5: Good seclection, For details state
requirements and price range. Powers & George,
Aircraft Brokers, 475 Fifth Awvenues, Mew York
17, M. ¥. (Exporting)

FLY ING=— Moy 1962

77 available. &l models from 34,500, For detalls
state reguirements and price range. Powers &
Goorge, Aircraft Brokers, 475 Fifth Avenue, New
York 17, M. Y, (Exparting)

GRALIBART Awviation has the largest and finest
salection of Pipers available anywhere, Highest
tragdes-—|owest prices, Gravbart Aviation Inc..
Porter County Airport. Valparaiso, Indiana,
HOward 2-4105.

REPUBLIC

SEABEES: 6 from 54.500. For details state re-
quiremants and frlca range, Powars & George,
{Aireralt Brokers), 475 Fifth Avenue, Mew York
17. M. ¥. I:E::pquin,g}

ROYAL GULL

AMPHIBIAN: 1956 with 260 total hours, Good
radio includes ARC-150 omnirange, dual ADF-
14's, Sunair, No corrosion. Undamaged. Beauti-
ful. Relicenzsed, 34,500, Powears & Gecrge, 475
Fifth Avenue, New York 17, M. Y. (Exporting)

AIRPLANES
MISCELLANEOUS

HOMEBUILT Deszigner Booklel. 16 pages Ex-
planations, Information, $1.00. Homebuilt Air-
plann Dqu-l:tn-E.r. 16 pages Photographs, Specifi.
cations, $1.00, Money Back Guarantee. San
l..l'r:l.han._hﬂl:m 250, Ean |:|:._Gnlllf|:|r|'l|:a__. Fo
GOVERMMENT surplus aircraft, |eeps, boals,
etc. Buy direct. Depot list, procedure. $1.00,
Im:lu:lll:l{ Free: “DNirect af Industrial Surplus
Bargains.” Preston-Clarke Publications, Holts
ville 25, M. Y.

LARGE Stocks Used Alircraft For Sale—Fiper
Alp:ll:hcs. Comanches, Tri-Pacers, Super Cubs,
also Cessnas. Beechcrafts. Trade, Lease, Fi-
nance, Export. Delaware Aviation, North Phila-
delphia Airport, Philadeiphia, Pennsylvania—
HObart 4-1600. T
SAVE hundreds of dollars. s Mew! Receive
information each month on hundreds of aircraft
for sale throughout the United States. Hoow
what iz available, hours, date licensed, price,
[ L M:r:ru:tie;.all].r every type of airplane manu:
factured. We tell you who owns the aircraft and
Eﬂl.l deal direct, saving time; eliminating travel.
now the market—get the best deal possible.
You can receive your first copy listing alrcraft
for sale immediately. Don't wait! Send $2.00
for an elght rmanth subseriplion. Flyers Market,
Box 2923-A, Morton Growe, 1,

e ——

GOVYERMMENT Sells Surplus:=Aircrafts: Hall-
copters; Aircraft Engines; Boats; Amphibious
VYehicles; Walkie-Talkies; .I“El: Electronics;
Misc.—Send for “U, 5, Depot Directory & Pro-
cedures”—%1.00—Brody, Box 425 {(B), Manuet,
New York.

BLILD ur own Airplane—Plans, kits. mate-
rials—Mignet, Jodel, Maranda, Tempata, Piel
Emeraude, Fawvel, and others. Send dime for
information, Faleonar Aircraft, Municipal Air-
port, Edmonton, Alberta, Canada,

32 can save you thousands! Send for the most
comprehensive and current used airerafy listing
available anywhere. Aids tremendously in mar-
kot gvaluation. Send Today. Only %2 for a year's
subscriplion (over 12 ifsues). Graubart Aviation
Inc., Porter County Airport, Valparaiso, Indiana.
HOward 2-4105,

NEW Way To Learn Flying Before Ever Starting
Flight Training! Creates Confidence—prepares
You Welll Read “"What FI:,'ing Is!™ :E.I;}E. &lun-
Ajr, Box 11, Orinda 2, California,

COMMUNICATION
EQUIPMENT

VHF Racalvers, for homéa or slrport 118 to 135
me. or 108 to 127 mc. $49.95 postpaid. Free Cat-
-glfimﬁﬁl!trnn'rcs. 30-16 79 5t.. Jackson Heights
SEND today for the largest and mostl complete
listing of new and used radios available any-
where, All makes and models available, Grau-
bart Avionics, Porier County Alrport, Valparaiso,
Indiana, HOward 2-4105.

MOW! Finance your radios. Fly right now, pay
later. Don't do withowt Nav-com equipment that
you need now, Long terms—Ilow cost, Graubart
Avionics, Porter County Alrport, Valparaiso, In-
diana. HOward 2-4105.

GUARANTEED installations your aircraft radio
quickly, accurately, and qmnumicnllr installod
im wour alrcraft by our staff of specialists, using
the latest equipment. 1 full year guarantee on
all new installations. Graubart Aviation, Forter
Cﬂun‘lg' Airpﬂ-l‘t, UElI‘.’I-BrEI'!.L'I, Indiana. !Hﬂ'ﬁ'-ﬂl"ﬂ
2-410%.
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ATRPLANES WANTED

AIRPLAMES Wanted: Highest wholesale prices
prid for singla or multibengine: Younkin Avia-
tion, 311 Tremont Street, Boston, Massachuoe-
satts. Liberty 2-1360 9:a.m. tﬂ:p.m-

MO Meedless Conversation—Me Procrastination
=Ma Financial Limitatiocn—Call—Walston Avia
{ion. Top Wholesale 3353 Paid for Clean. Late
Maodel Single- or Multi-Engine Airplanes. Wal-
ston Aviation, Inc., Civie Memorial Alrport, Box
#71, East Alton, lllinois. CL 9-3230.

WANT Clean Single and Light Twin Aircraft.
Immediate Cash, Simsbury Flying Service, ln-
corporated, Simsbury gnnecticut, Chapel
6-7990 or Oldfield B-4TEE,

MEED Clean Aircralt &Any Model 3500000 To
$500,000,00, Jack Richards Aircraft Sales, Box
7624, Oklahoma City, Oklahoma. SU 9-3243,

SINCE 1947, Powars & George, Alrcraft Brokars,
475 Fifth Avenus, Mew York 17, M. Y., have sold
hundrads of airplanes from 34,500 world-wide
for owners. List yours fres, MNon-exclusively,

{Exporting)

HELICOPTERS

HELICOPTER business, training and employ-
ment opportunities. Details free. Aviation Serv-
lce, Holtswille 13, M. Y.

HOMEBUILT Helicopter Booklet. 16 pages Ex-
planations, Information, $1.00 omebuilt
Helicopter Directory. 16 pages Photographs,
Specifications, 31.00. Money Back Guarantes,
San Urshan, Box 250, Santea, California.

EQUIPMENT, PARTS
and ACCESSORIES

LARGEST stock in the U. 5. of New, Used, and
Ouarhauled engines, propellers, accessorias and
alrframe parts. Free lists makes, Univair,
Dept. D, Box 5306, Denver, lorado.

MeCULLOGK 0-100-1, 72 H.P., also smalier 2
eylinder drone engines, naw and rebullt engines
and parts in stock, propellers & accessories for
same. D. F. DeLong, 619 East 8th Ave., Eugene,
Qregan.

RUNWAY Lights Complete set of Runway and
Approach lights for 2000° strip, $66.00, 3000
girip. $143.00. Write for frea ochure, Mana-
Treo, PO, Box 1110, Mansfield, Ohio.

AUTOGYRO Blades for gyrocoplers. Solid air-
craft spruce, Terrifici VYancraft, 7246 Morth Mo-
hawlk, Portland I, Oregoan.

AVIATION APPAREL

FLYIMG suits (K2B) and reversible jackets of
survival orange (visible 30,000 fL.) or sage green
combed cotton byrd cloth twill. Includes per-
sonal leather name tab, Revarsible jackets are
grange one side, green othar side. A must for
avory X-C pilot, State height, weight, chest size,
and color preference, Revarsiblo jackets $22.50,
Orange suits §21.50, EED reen sults $19.50.
Emhnul' Uniform, 312) East tish, Wichita 2,
BMEAS.

USAF Type Sunglasses. Rose smoke, certified
lensas. Attractive case. $2.93 postpaid. Westair,
Box 23F, Hawthome, N.Y.

U.S.AF. Coveralls—Free Brochure, New Cloth-
ing, Miscellancous Merchandise; Lowest Encas.
Landseair, 2824 N, Claremont, Chicago 25,

PARACHUTES

SAVE Money! Send for fres catalog on 3k
Diving eguipment. Pare-Equip Enterprises, 645
East Irby, Beaumont. Texas.

MEW Swrplus Releasa for Aircraft-Gliders, 28°
~Thin Backs—Seatsi—Jet Types $75.00, Stand-
ard $65.00. Rebuilt ;E-Er. . 26 —Extra Thin,
LfEhlll'EJEht $100.00-565.00. 24" —%350.00—Re-
built 33500, Sky Diving Sets—28° & 24—
Orange & White—Gores—Sleeves—Modifications
=58500 elﬂ: F.A.A, #ﬁr:rm-ud—l-'raﬁll packed—
Guaranteed—Export shipment, Midwest Para-
chute, Maovi, Michigan

SOARING

GET Started In Soaring, Special Soaring Kit
£1.00 l:rnsla-%'tn paid, Schwaizer Air Craft [+
21 Airport Road, Elmira, Mew York.
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PUT Fun Back Into Your Flying. Learn Soaring
—Complete glider Instruction since 1540 by
compelent instructors the year round. Complete
courses including examination for all glider
ratings. An ideal winter vacation. Alss sailpiana
kits and plans. Briegleb Socaring Schooal, EI
Mirage Field, Adelanto, Calif.

AVIATION BOOES

AVIATION Motice—It takes more than guestion-
naires 1o ﬁrenarc vou for FAA exarminalions.
Yoau neaed the text and background material that
anly the authoritative up-to-date Zweng Manuals
provide, Used by aviation schools throughout
the world. Fully illustrated, sach manual avers
ages mors than 300 pages, with latest examina-
tien, ton, Thara's & proven Zweng Manual for
each rating: “Halicopter Rating™, 35.00: “Pri-
wate PFilet Ratings™, 35.00; “Transport PFilot™,
$5.50; "Fllaﬁl'g Instructor”, $5.00; - Ilght Entﬁ]-
neer'’, 55.00: "Aircraft Dispatcher”, 55.00:;
“Safety ARer Solo™, $4.75; “Aircraft & Engine
Machanies™, (including hydraulics, weight, bal-
ance) and “Electrical aminations', $5.00,
“Manual of the E:6B Computor”, $3.00; “Rules
of the Aic", 32.00; "Frying the Omnirange’,
$4.00; *“"American Flight avigator'™ {Dohm},
26850 "Air Navigation™, Gold Medal Edition
Weams), $6.00. We supply books by other pub-
lishers, including “Jet Aircraft Power Systems",
$11.25; “Radio Operator's License”, 36.60;
“"Practical Air Mavigation'™ (Lyon), £4.00. (Fres
catalui.] Pan American Mavigation Service,
12021 Ventura Blwd., North Hollywood, Calif.

AVIATION—Astronautics history. Books. maga-

zines, pictures. Worlds Izadingﬂ:ﬂpzﬂialist. Cata-
log, 25¢. Dept. F, Hampton Books, Hampion
Bays, M. ¥.

FREE 1961 catal of Aviation Books of all
ublishers, Asro Publishers, Inc., 2162-F Sunsat,
= Angoles 26, Califarnia.

LIGHT Aviation Mawsletter: Tremendous wvalue
to enthusiasts, writers, advertisers. $1.00 per
copy. Box 4196, Sunrise Station, El Paso, Texas.

EIUF-EIHANT Aviation Newspapor Stamp Brl.rlga
ample. Box 1228, Harrisburg, Penna.

INSTRUMENT Training Manuals: OMNI, $2.50,
ADF, £1.50, Instruments, 52.00, All thrae, 55.00,
Walton Aviation Books, Box 253, Roscoe, |Hlinois,

ATRCRAFT FINANCING

WE Specialize In Loans on Small and Agricul-
tural Aircraft From 6% Bank Rate Interest.
Credit Life And Complete Insurance Coverages
Available At Mew Low Rates. Don Curtis, Direc.
tar, Farmers State Bank., Box 3068, Bryvan,
Texas, TA 2-1556, TA 2-1303.

TITLE Searchas FAA, One hour service—%10.
8 hour service—§7.50, wire, phone notifications
when reguested, Alrmail confirmation. Hurson
Co., 403 MW, Eleventh St.. Oklabama City, Okla.
Phone CEntral 2-2611.

GRAUBART Aviation Has Lang term,. low cost
Alrcraft financing and lease plans. &s low as
1% down & 5§ years to pay. Fast service. Grau-
bart Aviation Ine. Parter County Alrport, Valpa-
raizo, Indiana, HOward 2-4 105,

LOG BOOKS

STEELE'S Pliot L-:-g; $1.50; Senior Pilot Log

+5.70; Flight Mevigator £5.70; Air Stowardess

Log $2.00: Flight Engineer Log %5.70; Aircraft

Log %1.50; Engine Log %.70: I?ara.l:hu#u Riggar

Log $1.50. (Free Catalog.) Pan American I'E-Evl-
ation Service, 12021-8 Ventura Bled.,, Morth
ollywood, Calif.

FLIGHT and Mavigaticn -Lﬁéi: Wirite for fres
samples and grir-:--. Dealer discounts. Flight
Log Co., Box 482, Glasgow, Monf.

CLUBS

MNEW Yorkers: Allied members fly 150, 172's,
Skylane, Cessnas reasonably for pilot training,
pleasure, wvacalion, business. Link available,
Brochure on request. Allied Flyers, 355 Comac
Road, Deer Park Airport, Long Island. MOhawk
F6060. Anthony Gambing, President.

LOMNG established Flying Club operating Cessna
182, seeking |limited new mombership. MO stu-
dents. Based Westchester County Airport, White
Plains, M. ¥." Box 271, Flying, One Park Avenue,
MHew York 1. New Yaork.

BOSTON Ariea Fliers: save 50% while flying the
best: Cessnazx 150, 172, Skylane, Learn to Ay,
Fiy for business or pleasure. Excellent awail-
ability. Full time club instructors. Modest Initial
fee. Tech Flying Club, 77 Mason Terrace, Brook-
line, Massachusetts. LD &3473.

MEMBERSHIP availabla in “Silver Wings Flying
Club. =10 yvears of safe, inexpensive flying in
well equipped Cessna 140 & 170B. Contact:—
Eenneth N, Erommenhsek, 810 Cumbertand St
Westfield, M, J.

PHOTOS

AIRPLAME photographs, beautiful large 14xi7
color reproductlons, Decorate dens, atc. with
war planes in action. Six assorted. Send §51.25.
Jarvis. Box Z42TF, Bostonia, Calil.

MILITARY Aviation Books & Photos. Catalog 25¢
and worth it! Airbooks, P. O, Box 1200F, Maw
Rocholle, M. Y.

IDENTIFY your pre-war photos correctiy with the
latest book by Willlam T. Larkims U5 Mawvy
Alrcraft 1521-1%41." 400 pages, 763 photo-
graphs, 62 squadron insignia drawings. Com-
plata mircraft serial number list, an invaluable
refarance for photo collectors, $10.00 postpaid,
Aviation History Publications, P.O. Box 624,
Concord, California,

Special 6 Assoried 21.00. Colorflight, Hilier,
Penna.

CHARTS and MAFS

WORLD coverage of all current asronautical
maps and charts. Agents for Coast & Geodetic
Survey, Hydrographic Office Air Force. Free cat-
alague. Pan  American  MNavigation Service,
12021-8 Ventura Biwd., M. Hollywood, Calif.

INSTRUCTION

DIRECTORY of cwer 800 Aviation Schools, De-
talis frae, Preston-Clarke Publications, Holtsville
4, New York.

CPERATORS, Schools: prepare your students
with Zweng Manuals, Latest typical examina
tions, Pan American Navigation Sorvice, 12021-8
Ventura Bilvd., Morth Hollywood, Calif.

EXCLUSIVE—"Meat of the Airways"' —the last
minute chack list for pilets in a rush to pass
their private and commercial writben exams.
Samea day Air Mail will give you the precisa in-
formation found to be the cause of most fail-
ures. Short & sweet, $1.50, Madden Aeronauti-
cal Sales, Hayeswold at Mamey, Corapolis, Pa.

TRAVEL

HIGH Point Inn. Mt. Pocono, Pa. An informal
fun-filled resort one mile from ML Pocona Air-
port, Courtesy Car, indoor and outdoor swim-
ming pools; danclnE and antertainment. All
sports, good food. Heasonable rates. Call of
write George Colovos, High Point Inn, ML
Pocono, Pa. TE $-7171,

“FLY in Mine Quarter Circle Ranch, Gallatin
Gateway, Montana, Famous Mountain location
near Yellowstone, Excellent trout fishing, Wild-
erness trail riding, swimming, informal outdoor
activities. Fine food, modern cabins. Special
rates families. Private Air Strip. Unicom radio.
Write brochure."

SITUATIONS WANTED

COMMERCIAL-Instrument-MEL-LFI-Ground In-
structor 1400 TT-Age 30. Desire pilet light twin
ar position utilizing ratings with advancement
opportunities. Six years aviation experience
Box 264, e/o Flying, One Park Avenue, Mew
York 16, MY,

ACCOUNTANT —Private Lincense uqs:lras PETITA-
nent position with aviation business in Wast.
I;mh 2$D. Flying. Ona Park Avenue. Maw York

MEDICAL Student, Commercial, SMEL, Instru-
ment, CFl Airplanes & Instruments, 1000 hours,
scaking  amployment  June-Sa ptember, Box
20124, Cincinnati 20, Ohio.

COMMERCIAL, Instrument, A & P, 1100 hours,
marrigd, age 27, desires corporate pilot posi-
tion, Laurance Redgate. 65 Birch Strest, Morth
Merrick, M. Y.

COMMERCIAL Hight instructor desires summer
seaplane flying. Box 272, Fiying, One Park Ave-
nue, Mew York 1, Mow York,
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HELF WANTED

HIGH-PAYIMNG jobs Mow Openl We will rush
latest confidential reports on best employment
ﬂflp-nrtunlirua. (foreign, demestic, skilled, wn-
llad). Hundreds of aviation jobs now auaul-
ablel Also jobs in electronics, :pace—:r.af'r %
siles. Application forms, Free registration, One-
vear advisory service. All for $3.00 ($3.35 Air-
mail}, Unconditional Money-back Guarantes.
Aviation Employment Information Service,
Haoltswille 7. H. ¥. Five reports included Fres:
{1) Executive F|1I|I'I|I'-IE IE} elicopter Oppartuni-
tias; {3} industrlal Iying {cm uslln photog-
p.l:ur pa rol |ng :r11=||‘|g umpanlzs
'mlh Forelgn E:ran::hea- (5 DIFEI:TEIH' of Airlines
and Aircraff Manuraciu rers.

AVIATION Jobs—names and addresses of com-
panies b6 contast, $1.00. Fitzgerald Aviation
Aids, Dept. 4-1. P, Q. Box 29, W Batnn.. lilingis.
PILOTS! Mechanics! SunklnED layment?
Write, Aviation Employment unselors, Min-
den, Mevada.

FOREIGN Employment Information. Europe,
Alaska, Africa, Asia, Canada. Travel, adveniure.
Up ta 51600 monthly, Canstruction workers,
truck drivers, clarks, teachers, professionals,
atc. Sensational opportunities—most complete
information, augllcaliun form sent immediately
EI"I return mail. Send $2.00 to: Jobs, Box 512.CC,
gw Orleans 1, Lowisiana,

CATERPILLAR mechanic, experienced Service-
man and pilot. Work in Arizona. write Box
2440, Phoenix, Arizona.

GOVERNMENT SURPLUS

JEEPS, $278, Airplanes 5159, Boats $7.88,
erators, $2.68, typewriters $8.7%, are tl:'llf D.uF
government surplus sale prices.

items wholesale, direct. Full d:talis 27 Inna
tions, procedure only $1.00. Surp-lu!., Box
TI‘EEI [‘.9]" 1|"|:|rl-; F"q-hh::

LJE Guue:nmcnt Eurp!us-]m:p: !2!.':4 I:ICI r;l.-
dios, %2.53; Guns; typewriters; cameras; tools;
thousands of items. Fabulously low surplus
prices, Complete information sant immediately.
Send $1.00 to: Surplus, Box 512-CC, New
Origans 1, Louisiana. = =

OWVER 210,000 I:|u:.r|:r5- and sellers will read your
ad when placed in this tfacq. It costs only 50g
per word; minimum of 10 words including your
name and address. Write Martin Lincoln, One
Park Avenuode, New York 16, M. Y.

BUSINESS
OFPPORTUNITIES

START your own aviation business with little
capital. 54 opportunities. Detalls free. Aviation
Service, Holtsville 1. N. Y.

MIEEELLAHEBUE

AOPA Wlngs embossed in =-Il'u'cr or gold on Black
or brown leather. Price also includes your name
5 75¢. Also avallable with clutch back fasten-
ers making them removable for garment ¢laan-
ing . add 25¢. Ken Malan, Ine, Dept. F, San
[!Iernente. Calif.

SURVIVAL Kits for Global, Arctie or Desert
flights. Light. compact, completa. ldeal far

exgcutives and sportsmen. Or make your own
from_over 100 different items in our Frog cata-
log, Survival Equipment Company, Div. of ¥ictor
Tool Co., 611 Oley, Pa.

EMEROIDERED Emblams . . complete
story of ambroidered patches far ﬂlaht clothing
and club amblems. Prices from 1 to 1000, Send
10¢ and ask for our Booklet No. 3. Ken MNolam,
ine., Dept. F. San Clemante, Calif.

MUMBERS, Lettars & Decals—Pre-cul salf-adhear-
ing _\rir'l_l,rl "Re,%aletlerﬁ- mest F.A A Regulations.
Availabla i 4%, 12% and 20¢ in _black, red,
IInw whita. 50 Star Amarican and Confadarate
E'xl12%. Alzo Day-Glo Vinyl sheeting for
?adhcrlng applications. F|}"Il|:iﬂ. Club Dan-ala.
Fiagul Air Corp,, 500 5th Ave., New York,

DESK Plates . . . Ten difforent models EIIII.I':--
trated by photo) to select from . . . saveral de-
signed sxpressly for the military desk, Send 10g
and ask for our Booklat Mo, 2. Ken NHelan, Inc.,
Dept. F, San Clementa. California.

CLOSE Your Flight Plan. You can't forget with
the EFCO 'H'FE Fllght Minder. Tl'mu:nn-l:l: in daily
use attest to "'memory-jio " along with valy-
ahle ¥FR flight info, ﬂ“":fi% 95 Postpaid. Monay
back guaraniea. 17000 Ventura Blwd.,

Encino, Calif, l:allfvnrnla residents add 45-.";
sales tax,

WRITE Martin Lincoln, Flying, One Park Avenue,
Mew York 16, M. Y, f-l:lr informatiaon on how to
place a classified ad in this space. It costs only
60¢ per word; minimum of 10 words including
your name and address.
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~ SHOFPING GUIDE
CLASSIFIED

& handy reference to products and service nol
necessarily for aviation, but of wide general
interast.

PHOTOGRAFPHY — FILM,
EQUIPMENT, SERVICES

SCIEMCE Bargaini=Regquest Free Giant catalog
ol —144 pagas=Astronamical Telescopes,
Microscopes, Lensas. Binoculars, Kits, Parts,
war surplus bargains. Edmund Sclentific Cao.,
Barringtarn, Mew Jersey.

STAMPS and COINS

TERRIFIC Stamp Bargaint Israel-lceland-San |
Marino-plus triangle set—Plus Antigua-Borneo-

Wirgin-Scouts-Congo-Russia-Plus  large
book-all faur offers free—Send 10¢ for mailing |
cost. Empire Stamp Corporation, Dept. 22, To- |
ronte, Capads,

105 DIFF. U8, only 25¢ Approvals Inc, Sheiron,

P.0. Box 18784, Hempstead, M. Y

EDUCATIONAL
OPPORTUNITIES

LEARM While Asleep, hypnotize with your re-
corder, phaonograph. Astonishing detalls, san
5 Ii.‘.ll'ld| catalog fres! Sleeap-Leaming #.-s.sl:u'_n-.
tion, Box 34.20, Dlympia, Washington

EMPLOYMENT
INFOERMATION

DIRECTORY HReports. Construction, aviation,
shipping. adlfieids, government. manufacturing,
trucking. etc. Foreign—atateside. Helplul infor-

mation plus job-getti tips on prepari appli-
cation letters, Unconditional maney-back guar.
anteg of satisfaction. Act today. Only $2.00
(32.25 Airmail) (C.0.D.’s Accepted). Ressarch

Services, Meramec Building, St Louis 5-F, Mis- |
SOUTl.

BUSINESS
OPPORTUNITIES

. l'

FREE En-:‘:-h "EIE'EI Sueccessiul, Little-Known Busi-
nessos.” '|.'|r.|rl-c home! Piymouth=—455R, Brook-
Iym 4, M. ¥.

SECOMND Income From Ol Can End Your Toil!
Fron Book and Cilfisld Maps! Mational Peirg-
leumn, Pan-Amarican Bullcrng-F, Miami 32,
Florida, e

I Made 34000000 Year by Mailorder! HEFFEd
others make money! Start with $10.00—
Proof. Torrey, Box 35&85-N, Oklahoma City &
Ohklahoma.

MISCELLANEOUS

WANTED Quicksilver, Platinum, Silver, Goid. |
Dres Andlyzed. Free Circular. Mercury Terminal,
thmnl:l M:ussad'l:u!.ul.t!.

TAFE H:l:-ﬂrd&rﬁ Hl FI

Learning Equi menl

Fm: Catalog. rﬁil‘tl:r 3F Jericho Turmmpike,
Mew Hyde afh ________

WRITERSI—=Free II:-I r.l-F top-notch USA markets
for short stories, articles, books and plays.
Write for your free mp;‘r' todayl Literary Agant
Mead, 915 Broadway, MN.Y. 10,

HOMEBREWING! Beers, winesl Complete In
structions 31 (guaranteed). Crystal’s 28-BLFZ2,
Millpurn, Mew Jersey.

AUTHORS! Learn how to have your book pub-
lished, promoted, distributed, Free bocokiaet
“ZD", Vantage, 120 West 31 5t., New York 1.
H?PNGTIZE L.Innn!l.l-r.-l:d uu;H uﬂ::arﬂe:.;.l}r, or
refundl Thousands satisfied] 52. Timner, Box
244, Cedarburg, Wisc,

BUY Shavers Wholesale: Remington Roll-A-
Matic, =659, %15.50; Remington Lektronic,
#660, §20.55; Remington Lady, 261, $10.25;
Morslen Floating Head, #78F0, $14.98. Send
check or MO, plus 50¢ postage and insurance.
Fully Guaranteed. National Appliance Trading
Co,, Waterville, Maine.

HMAMETAPE, Handsome embossed white letters,
will stick pe:mnnenti:.' on any smogth surface,
.25 pach, send stamped self-addressed enve-
jope. Mametape, 300 East Ticga Street, Phila.,
Fenna.

SOMGWRITERS, with publisher contacts, want

Components, Sleep
es. Unusual Values,

song ideas. Share rovalties. No fees, Send
Pooms: Eungwnters Assoclates, 1650 Broad-
way, M,

stamp | |

AHB YGUR

FUTURE

JET AIRTRAVEL IS BOOMING!

American , . .-FPan Americam . . . TWA . . . United

, Continental . . . one after the other, the
world's major airlines are getting into opera.
tion with Boeing 707's, Douglas DC-B's, Convanr
BEO's, and cther makes of jet and turbo-prop
aircraft.

CHALLENGING OPPORTUNITY
FOR TRAINED TECHNICIANS
Trained Airframe and Powerplant (A & P)
Technicians are finding this new Age of Jet
Transpartation is cpening up many exciting job
opportunities. Morthrop Institute's practical
training program takes just 50 weeks to com-
plete ... and Morthrop grads readily obtain their
& & P Certificate, issued by the Federal Aviation

Apency,
ADVANCED JET COURSE

After completing the regular A & P Course,
you can enroll for Northrop's Jet specialization
course which requires 12 additional weeks,

EMPLOYMENT ASSISTANCE DURING
SCHOOL AND AFTER GRADUATION

Permanent free placement senvice is available
to all students and graduates.

Approved for Veterans

Northrop

Instritute

{Horihrop Aeronactical Institute}

1119w, Arbor Vilae Street
Inglewcad 1, Califernia

| HORTHROP INSTITUTE OF TECHNOLOGY

1115 W. Arbor Vitae Streel, inglewood 1, Calif,

4 Please send me immediately the Northrop Calalog, §
employment data, and schedule of class starting =
dates, | am interested in: 5

hirframe and Powerplant Mechanic

let Engine Creerhaul and Maintemanca
Aerangutical Engineering Technalagy
E:Iu:lmnh: Engineering Technology .
.a.lrmlr Maintenance Ergineering Techmology

BEAPRER oo w7 A R R

(][ JA R — | T L | T

Veterans: Check here [ for Speclal Yeteran
Tralning Information,

1ar



(Continued from page 8)

controller, cte.—to renew it within two
years after the system becomes operative,
by means of submitting an application. No
examination is involved; and the certificate
would be valid for two vears. For airmen
who must take periodic medical exami-
nations, renewal would he gutomatic when
they pass the examination.

Pilot Claora E. Livingsten of San Juan,
Puerte Rico airlined into Calveston, Tex.,
recently to pick up her new 1962 Range-
master at the Navion plant and fiy it back
home. She is pictured here pointing out
her return route to Navion's vice president
of marketing, Currie B. Davis. Miss
Livingston made her first Hight to Puerto

three-place Rearwin Ken-Royee hiplane.
A charter member of the Ninety-Nines,

Miss Livingston also holds the rank of
Colonel in the Civil Air Patrol and is Com-
mander of the Puerto Rico Wing.

A revolutionary step for established pri-
vate camps iz being taken by Camp Wind-
ham, a co-ed camp at Willimantic, Conn,
with the introduction of aviation into its
1962 summer program. For the first time
bovs and girls of high school age are heing
offered a choice of two aviation programs:
a S0-hour grownd school course; or 30
hours of ground schonl and 12 hours of
fight instruction. Windham's director,
Marvin B. Edelman (2110 Barmnes Ave.,
New York 62) has worked out the pro-
gram with aviation consultants. The FAA-
approved facilities of nearby Windham
Airport will be the fight training center.

Major Alexander P, de Seversky will be
presented with the General William E.
Mitchell Memorial Award by Aviators”
Post No. 743, American Legion, at a din-
ner on May 16 at the Waldorf-Astoria
Haotel, N.Y. The award is presented period-
ically by the Post to that U. 5, citizen
making an outstanding contribution to
aviation progress. Inventor, aireraft de-
signer, three-time International Harmon
Trophy winner, Major de Seversky needs
no introduction to those within the avia-
tion industry. He iz known internationally
as the author of “Victory Through Air
Power™; “Air Power, Key to Survival” and,
his latest, “America, Too Young to Die”

Mavion Alreraft Co., Calveston, has re-
ceived its charter as a Texas corporation
and has absorbed its sister company, Price
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Engineering Corp. of Phoenix, Ariz. Na-
vion was formerly a division of the Tusco
Corp., of Houston.

Nebraska’s stote-owned TYOR at Beatrice
is the first non-Federal VOR in the coun-
try to be approved for general public in-
strument approach under Federal stand-
ards, FAA's regional office, Kansas City,
Mo., has announced, A number of states
install and maintain navigation aids which,
while they may not meet FAA criteria
initially, are necessary to mest state avi-
ation needs. Nebraska put its first one into
aperation in February 18955 and since that
Hme its Aeronautics Department has con-
timned to develop its navigational system
with the technical assistance of FAA, the
FCC and Wilcox Electric Co.

Outstanding alumni of the ﬁcndern}r of
Aeronautics, LaGuardia Airport, N.Y., will
be honored with merit awards at the
alumni reunion in May. The awards, to
be presented annually to those alumni
who have made significant contributions
to the aircraft/aerospace industry, were
announced jointly by Charles 5. ( Casey)
Jones, president of the Academy and
Theodore DeMund, president of the Alum-
ni Association, to mark the 30th anni-
versary of the school's founding.

Revised edition of Transland Aircraft’s
catalogue of chemical dispensing equip-
ment for agricultural airplanes is off the
press. The 1962 catalogue includes the
company s standard line of equipment plus
new additions such as the Swathmaster
and Hopper combination for the Piper
PA-18A. Address: Torrance, Calif.

Dr. John Furbay, world air commuter, lec-
turer and long-time director of TWA's Air
World Education Department, may now
be heard through a Columbia LP hi-fi re-
cording of his popular lecture, “Four
Dreams of Man.” Taped before a live audi-
ence, this record presents Dr. Furbay’s jet-
age view of the world today. It is rich
resource material for educators, students or
plain citizens. All proceeds from its sales
have been assigned by Dr. Furbay to the
International Scholarship Fund. Price 335.
Lecture Recordings, 4304 W. Fullerton,
Chicago 39; or 74189 Kessel St., Forest Hills
75, N.Y.

The eighth edition of the Dircctory of the
American Council of Independent Labora-
tories, containing index of members, de-
scriptions of the individual laboratories
and their services is available, without
charge, to industrial and government ex-
ecutives, Copies, by request to 4302 East-
West Highway, Washington 14, D, C.

Official certificarion of the Beechcraft
Model 23 Musketeer—latest single-engine
aircraft to enter the general aviation mar-
ket—clears the way for immediate produe-
tion, First deliveries are now scheduled
for early next fall. The Musketeer is a
four-place airplane with fixed, tricvele
landing gear. In the 511,000-512,000 price
bracket, the airplane is powered with a
160-hp Lycoming engine, uses a fxed-pitch
Sensenich propeller and its estimated maxi-
mum speed is 146 mph (see FLuyizg, Jan-
unary 1962 for detailed report.

PRINTEL IN U.5.A.

Major W. F. [Bill) Long, head of W, F.
Long & Associates, a firm of professional
aviation consultants, has announced new
offices at Lowve
Field, Dallas, in
Southwest  Airmo-
tive Co. facilities.
A prominent figure
in Texas aviation
for over 35 vears—
in private flving,
training and airline
operation — Long
founded the Dallas
Aviation School at '

Love Field in 19268, A WW I pilot, he di-
rected training of nearly 25,000 military and
civil pilots in WW II. Only last vear he dis-
posed of his Dallas Aero Service and en-
tered the consulting feld.

Atlantic Aviation has inaugurated a “Busi-
nessman's Flight Training Program,” espe-
clally tailored for the business executive
who wants te learn to pilot a modern air-
craft. Audio-visual aids are used in
ground training to make the study more
interesting and Hight training from the be-
ginning is in fully instrumented modern
aircraft under normal air traffic conditions.
The 50 hours of Hight time takes the
student through his private pilot’s license,
The course s available at Atlantic’s Wil-
mington, Del. and Lynchburg, Va, bases,

The Glenn H. Curtiss Museum of Local His-
tory, will be open to the public May 21 in
the Hammondsport, N. Y. school house re-
portedly attended by Glenn Curtiss as a
hoy, Several rare and historyv-making en-
gines and airplanes designed by Curtiss,
one of the nation’s aviation greats, are fea-
tured in the collection. Otto Kohl, an
associate of Curtiss from 1915 to 1924,
injtiated the museum project in 1953,

Flying Physicien B. |, McClanahan of
Homell, M. Y. has a new DAHRE DR-480
radio receiver and DNCI-1 converter-in-
dicator installed in his C-35 Beech Bon-

anza—a gift of the manufacturer. Dr.
McClanahan won First Prize in DARE's
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mation-wide contest to find a name for its
new line of miniaturized naveom units,
"Microstar” was the name suggested by
the physician, and DAREs new line is
henceforth  the “Microstar™ line, The
firm's president, Lonis Pitinsky, awarded
Dir. MeClanahan (right) his prize,

Some eredit for Astronaut John Clenn's
success is rubbing off on Harry Clever,
manager of the New Philadelphia (Ohio)
Airport. He taught Clenn to fly back in
the Forties, the official AAAE bulletin
“Read and Weep,” reports.
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Are your spark plugs
fouling
out’

There are three common causes of aircraft-engine spark-plug
fouling. Any of them can cause misfiring, rough running,

hard starting or loss of power.

OIL FOULING. Plugs suffering from this
condition carry a wet coating on the insulation,
If this turns up in plug inspection, it's a tip-off
to more serious trouble—oil is getting by the
piston rings or intake valves. This may call for
a cylinder change or a major overhaul.

LEAD DEPOSITS. All fuel for today’s high-
performing aircraft piston engines must contain
tetraethyllead to prevent knock. When the lead
has done its job, most of it is changed chemically
and blown from the cylinder. No combustion
process is perfect, however, and hard, shiny,
ball-like deposits can build up on plug electrodes
and insulators. Some of these deposits conduct
electricity. So, spark gaps are altered or the

When yvou taxi up to the gign of the orange dise, vou're within a wing span
of aviation’s finest family of fuels and lubricants: all grades of Gulf Avgas
and Jet Fuel (filtered, cleaned and purified from storage to wing tank);
Gulf Aircraft Engine Qils for those who wish straight mineral oil, and
Gulfpride Aviation Series ) when you want a detergent oil. For tops in

performance and dependability, fly Gulf.

GULF OIL CORPORATION

voltage leaks from the center electrode to the
ground electrode through the insulator deposits.
The spark doesn’t jump the gap and you end up
with a Mag. drop and a rough engine,

The cure is simple, though. Make sure you're
using the right spark plugs for your particular
engine . . . and have them checked regularly.

THE “CIGARETTE.” This one is easy to
control. The “cigarette’ is the white insulator
that fits over the ignition lead wire running
down to the contact button inside the top of
the spark plug. Any dirt or moisture on the cig-
arette or inside the plug walls can short out the
current before it jumps the gap. Keep “cig-
arettes,” leads and plug wells dry and clean.

AVIATION PRODUCTS




See what’s new from

It's the new Rangemaster for 1962, with dozens of extra-value new
features for husiness flying!

Faster gear-up and gear-down speeds, for instance ® Striking
new tail design, with greater rudder area ™ Easier entry ®
Dual toe brakes as STANDARD equipment ® Improved ven-
tilation ® Landing lights in nose cowl ® New nose cowl =
Improved engine cooling ® Head rests as standard equipment
® Handsome new paint styling ® New control wheel.

Some things aren't new: That famous Navion “big plane feel” in
flight . . . Navion's biggest-in-its-class cabin . . . its 1,500-mile normal
cruising range . . . the confidence that flying a Navion gives you.

. ; ) ] More demand means mare production! Right
“.]13 not let JOour Navion dealer show 0L the extra values you H'E!t' now, hundreds of Navion craftemen are build-

with a new Rﬂngﬂmﬂ.ﬂtﬂr? {Jr “’r‘itl:"'.. fl.'.lr new litﬂ]’ﬂ.turE, ing all-new Rangemasters al a record rale!
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