MID-CONTINENT
AIRLINES USES

SPARK PLUGS

TO ASSURE DEPENDABLE PERFORMANCE ...

Reliable ignition calls for the use of
BS Spark Plugs.
Speaking from his experience, C. H. Calhoun,
Vice President of engineering and maintenance
of Mid-Continent Airlines says: “Since we standardized
on BR RB19 R-2 Spark Plugs, they have provided
us with virtually trouble-free performance,
a minimum of off-schedule removals and
greatly extended service life.”

FOR AIRCRAFT ENGINES ... AIRCRAFT SPARK PLUGS

THE BS cCORPORATION

NEW YORK 19, N. Y.

SERVING WORLD AVIATION FOR 32 YEARS
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Axelson-built aircraft components — hydraulie
landing gears — cabin superchargers — gears and
gearing mechanisms — are recognized around the
world for highest precision quality wherever
military or civilian planes fly, Axelson’s com-
plete mechanical facilities, expert craftsmanship
and rigid standards of exacting production are
augmented by a competent engineering staff
experienced and capable in helping aireraft
manufacturers develop component parts for to-
morrow's planes.
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Mr. Charles H. Dolson
Vice President of Operations
Delta Air Lines Inc.

""We are glad to say that since December 1, 1948 we
have flown over 87 million passenger miles with our
Douglas DC-6's equipped with Axelson-built super-
chargers and drive assemblies. This excellent equip-
ment hos enabled us to give our passengers greafer
safety and added comfort.”
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Through the years, Axelson has been noted as
one of the country’s foremost manufacturers of
heavy-duty precision engine lathes and gauges.
Hundreds of these Axelson lathes are currently
in use by the aircraft industry.

AXELSON MANUFACTURING COMPANY
6160 South Boyle Avenue, Los Angeles 11, California
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5 more airlines join the switch
fo B.¥. Goodrich brakes

283 DC-3s now operating more
economically for 17 airlines

LﬂST spring, we announced that 12

S. airlines had switched 246
DC-3s to B. F. Goodrich brakes.
Now five more airlines (above) have
reported a changeover . . . and still
-:}tli:lt:rs are on order.

Main reason 1s the lower main-
tenance cost—a benefic that will
continue when these airplanes are
converted to Super DC-3s.

The simple design of this brake
eliminates many extra parts found in

other brakes. The only tools needed
to reline it are a screwdriver and
pliers. And the full circle braking
action of the expander tube spreads
wear cvenly, lengthens brake life.
Maintenance man-hours, in- shup :
rime and replacement costs are all cur,
What's more, B. F. Goodrich
Expander Tube bmkcs save weighe.
They can be designed lighter for a
given amount of kineric energy than
any other brake. They cannot lock or
gra.h They n:spunuj smoothly—rto
minimum pressure. They take heavy
overloads better in emergencies.

BFG assemblies—wheel, brake,
tire and tube—offer 5}']-!3{.1..1] advan-
tages for military and private planes
as well as airliners. Standard as-
semblies are available for quick de-
livery and a new asscmhi}r can be
engineered for any design on your
drawing boards. Wrire to The B. F.
Gﬂﬂif]‘fﬁf Company, Aeronautical Divi-

ston, Akron, Obio.

B.E Goodrich

FIRST IN RUBBER
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has the correct

Ignition Shielding

During the war, TITEFLEX made
ignition shielding for practically
every type of reciprocating engine
used on military and civilian air-
craft. Today there i1s scarcely an

airline in the United States and
Canadathatdoes notuse TITEFLEX

ignition shielding on at least a part.

of their equipment.

What this means to you is that
you can replace or repair ignition
shielding on your engines, without
fuss or delay, simply by calling on
TITEFLEX. We Enw: supplied so
many engines with shielding in the
form of original equipment that we
are organized to give you immedi-
ate service on your maintenance
requirements. Whether you need
complete assemblies or component
parts—call on TITEFLEX for ex-
perienced help.

Titetlex, Inc.

510 Frelinghuysen Ave., Hewaork 3, M. J.

Exclusive Manufaciurars of Tileflex high

quality preducts for mere than J0 years
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ACCEPTANCE
earned over the years

IlI.'Ifil' &arn I!H" L'”Ill.ill“i“# ﬂ'“"ﬁ'h"ﬂﬂ_‘l" ”I- Tl
who fly, a product must prove itself, not
once, but over and over again under ever-
changing conditions,

So it has been with Phillips 66 Aviation
Products. Among men who fly, Phillips 66
Aviation Gasoline and Engine Oils are ac-
cepted on their record—a record of millions
of hours in the air, always abreast of prog-

I'eEs, Thrir h'putellinn 15 VOLur ngi!:'alrllq*qr of

quality. The Aviation Department, Phillips
f'{*tl':-]t'urtl '[_.'uln[mu}, Hurl[u:-ti”v. Okla.
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WILCOX SERVES THE GOVERNMENTS OF THE WORLD

Wherever airplanes fly —wherever lives depend on reliable communications
—you'll find WILCOX radio transmitting and receiving equipment. From the
Scandinavian countries to New Zealand...from Portugal to Pakistan, the govern-
ments of the world select WILCOX because of its proven performance under all
extremes of climate, temperature, and humidity.

As with many governments, WILCOX is being used by the United States
government in the basic communication systems for the Air Force, Signal Corps,
and the Civil Aeronautics Authority.

The governments of the world have spanned the globe with WILCOX com-
munications. From the Berlin Airlift to the Orient... WILCOX equipments carry the
messages that help keep freedom a vital force in the turbulent affairs of the world.

WRITE TODAY...for complete information on all types of point-to-point,
air-borne, ground station, or shore-to-ship communications equipment.

¥

- WILCOX ELECTRIC COMPANY

KANSAS CITY MISSOURI
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Atlantic Air Power—A Staff Report

The complicnted machinery for boilding a8 common defense sys-
tem for Atlantie Pact nations Is slowly swinging into action, North
Atlantie Council meeting in Washington during November gave top
priority to special reports on defense strategy, production and
financing. Specinl U. 8. missions are on thelr way to London,
Paris, Oslo, Copenhagen, Kome, Brussels and The Hague to ndmin-
Ister the billion dollars in military ald voted by Congress. Next
month the Atlantic Pact Defense Committes will hold its second
meeting in Parls to map basie strategy for the defense of Western
Europe against an eastern onslanght,

P Alr Power Key=—0ne of the prime réquirements for eventual sue-
ceas of the strategy to be determined in Parls will be forging n keen
entting edge of air power. An on-the-gpot survey of European air
power early this foll indicated that this job s already nnder way
and ls not waiting on the resalts of top level conferences. There
are three immedinte problems on which vislble progress has been
made: rebollding alr defenses with jet fighters: providing an air
power offenslve for counter-atiaelk:; and forging air units flyving
n doxen Aags Into o gingle eperating nir force,

British alrereaft foactories have assaomed the profitable job of
bullding the Jjet fighter defense. Both de Haovilland and Gloster
are doing a brisk exporlt business in Yampires anid Meteors to
Norway, Holland, Belgiom, France and Denmark among the pact
nolions and to Switzeriand and Sweden, De Havilland and Rolls
Royee are also exporting Goblin, Derwent, Ghost nnd Nene turbo-
Jet engines to power these fighters. The Britlsh nre giving this Jet
export business a higher priority than some of their own needs
such as the re-equipping of Kaynl Alr Foree reserve and oversens
sgqunadrons. Most of the EAF reserve and some of the regolar RAF
sgquadrons overseas are still fiying Spitfires.

It is the Vampire and Meteor that would form the backbone of
any European fichter force, alded by the few groups of USAF
F-808 and F-B48 now In Europe. The British are showing little
inclination to move Into production on a new generntion of swept-
wing supersonio Rghters. They are still concentrating on develop-
ing busle Yamplire and Meteor designs for better speed, nltitude and
endurance, The Venom, latest of the Vampire line, and the Meteor
VIII are just going into prodnction and are not in serviee,

P OMense USAF Job—The problem of the alr offensive will have
ta be solved nlmost entirely by the U, 5. Alr Foree. The British
have nothing bot war-weary Lancasters and the newer Avro Lin-
coln bombers to pack n punch. Both are slow nand short-legged
night bombers. The Lineoln can earry n l4=ton bomb lond and is
being equipped with radogr bombing gear boat it cannot penetrate
beyvond Germany from British hases,

The twin-jet Canberra is n light bomber by USAF standards,
is in limited prodoction, pnd sulVers from the chronie short legs of
all Jet warplnnes, There is a Tamily of larger, four-Jet bomibers all
powered by the T500-1h. throst KEolls Hoyvee Avon in the British
experimental shops, If successTal, they maoay eventunlly provide the
RAF bomber command with o modern punch. In the meantime
the plan is for USAF medium bomb groups training in Engloand
to leave thelr B-Z20s behind to help the KAF bridge the gap be-
tween the Lineoln and the soper-jeis. USATF groups will he re-
egquipped with Boeing B-508 on their return home.

b Third Air Division—Symbol of USAF offensive airpower in
Europe is the Third Alr Division, commanded by able, mustachioed
Maj. Gen. Leon dohnson, Thind Alre Division is o hendguarters on
the edge of London that s o permanent link between USAF amnad
the KAF and its satellites, Combat anits of the division are bused
In Linea!nshire and rolate on three months' training doty from
Strategic Alr Command, now the lirst USAF B-50 group equipped
with B-29 tankers for aerinl refocling Is on duty in England. Their
range caprbilities inject o new element Into the traditional elements
of European air power. Unseen but present in every ealeulntion
are the U. S.-based B-36 groups of Strategie Air Command, whose
welght could be added to the European air eguation in o matter
of houwrs,

The problem of teamwork has heen taekled in two sels of
muneuvers aover Britain=—"Foil" in the summer and “Bulldog™ this
full. BEritish, Doetch and Belginn Meteors and British and Freoch
Vampires defended British industrial targeis agoinst doy  and
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night assaults by BRAF Lincolns and USAF B-50s. Similarly British,
French, Norwegion and USAF fighters participanted in Joint maneno-
vers offering alr support for ground troops In Germany. Nobody
concerned pretends that these monenvers were anything more than
n beginning on & vast and intricate problem.

P Future Problems—Among the mojor problems facing the future
of Atlantic air power are: development of o modern Jet night
fghter force: development of new defensive weapons that ean be
produced cheaply and fast enouogh to counter the mass effect of
any potentinl alr ofensive from the east; and development of
trans-Atlantie nir logistics to the polnt where reinforcements of
all types can he rushed from the United States to Hurope bhefore
paetion there reaches a decisive phase,

The night fighter problem s aente with only the plywood
Mosquitoes of the RAF now avallable in Europe. The de Havil-
Innd DH-113 night-{fighter version of the Vampire and the Lock-
heed F-94, night-fighting modification of the TF-80C are both In
initinl production stages. At this stage of the game, the Douglas
Skyknight (F3D) being built for the Navy appears to be the most
promising night fighter of the immediate future, It has made sae-
cessful interceptions over 40,000 ft.; flown to 50,000 ft. altitade;
has an endurance of severnl hours; it carries o relatively long-
ringe airborne rador (18-20 miles); and has proved extremely
maneuverable at altitude. The French are developing the twin
Nene=powered SE-2410 asx n night fighter,

The problem of meeting Russinn mass Iin the air is egunlly neote
ns that of opposing the tremendous welght of their Infantry and
artillery on the ground. European observers point out that while
the combined jet fichter forees of the Atlantie powers now have
an edge over the Russian jet groups, the Russians hnve some 14,000
ahsolescent piston-powered fighters and low level attack planes,
Aveoriding to optimistic estimates the Atlantie powers' jet foroe
conld hoandle the Russinn jets plog perhaps half of the second line
Red ajir flect before sucenmbing to attrition, This wonld leave the
remiining Hussinn seconid-line planes with a command of the air
jnst ns eMective as Iif 1t were held with modern jets and jost as
disnstroos to the Western gronnd forces,

P Need New Wenpons—The problem here Is to devise a new de-
fensive alr weapon that Is more effective, cheaper nnd more enslly
miass-prodoced than a conventional jet fighter. Faced with a simi-
Inr problem in 1945 the Germans torned to the ME 1658 rocket
interceptor. There is evidence that USAF, RAF and the French
Armee del-Air are becoming more interested in this type of solu-
tion to the defense against air mass,. The French have high hopes
for the romjet-powered Ledoe 010 armed with 10 to 20 apir-to-air
rockets. The ramjet fighter would vse n lnunching eatapult de-
signed to Nt standard Eoropean rallrond trocks and o rocket
booster to attaln opernting speed for the ramlet, A belly skid
would make any large grass field soitable for lnnding.

he French believe the operational simplicity, low cost and high
performiance make the ramjet fighter At thelr purse ns well as
their defensive necds, There are indications thnt even the United
States will Knd the manning of jet fighter groups with planes cost-
ing from 2300000 to 2500000 aplece too henvy a strain on the
b zet.

The need for trans-Atlantie cargo alrlift cupacity is so obvious
when looking from the Furopean shores that it is hard to under-
stanid the low priority assigned to it on this slde. The Atlantie
division of MATS, commanded by Brig, Gen, Archie J. Old, Jr.. has
mide u beginning with the 30,000-1b, pavionds lifted by the Donglas
C-54 sguadron across the Atlantic. The C-124A shows promise of
cgontinuing this development. However it is obvions that the bulk
of trans-Atlantie airlift now available for an emergency I8 not
well sulted for nirlifting divisions with artillery and tanks and alre

groups with their heavy ground equipment to bolster the Western
Furopean dike bhofore It is eneolfed,

In view of the mounting activity in building Atlantle air power
the European nations invelved find it hard to onderstand why onr
own air power g belng eat baek by the Presldent and executive
branch of the government, with the USAF nlready slashed from

G0 operatlonal groups to 48 and Naval afr power undergoing @
stendy shrinkage.
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BUT NO
MORE WEIGHT!

That's exactly true of the new Marco
VTA-2 transmitter, MNow you can be
sure of those “border line” contacts,
because the VTA-2 has three plus
watts power output where formerly
there wos only one. And the VTA-2
has eight chaonnels where formerly
there were only s5ix! In addition, trans-
mitter tubes have been substituted for
receiver tubes to insure longer tube
lite, You get all this together with
inter-communication, in the same size
chossis cs the VTA-1, yet it weighs
no more!

This latest improvement by NARCO is
in keeping with their continuing policy
cf progressive engineering to give the
personal plane owner up-to-dote VHF
cquipment ot low cost.

See your distributor today. If you
don't have NARCO VHF equipment,

see your distributor for o demonstra-
tion ride.

NATIONAL
AERONAUTICAL
CORPORATION

- WINGS FIELD, AMBLER, PA.

WEST COAST REPRESENTATIVES

THE LEE SMITH CO.
5363 Wilshire Blvd. Los Angeles, Calif.

AVIATION CALENDAR

Nov. 28.Dec. 2-=70th annual mecting,
American  Society of Mechanical Engi-
neers, Hotel Statler, New York, N. Y.

Nov. 29.30—Air Trafhe Conference final
meeting for 1949, sponsored by Air Trans-
port Assn., Edgewater Beach Hotel,
Chicago.

Nov. 30-Dec. 2—Annual meeting, Society

for Experimental Stress Analysis, Hotel
New Yorker, New York.

Nov, 30-Dec, 2—Kansas Airport and Aenal
Spray Conference, Manhattan, Kansas.
Dec. 9-10=First Convertible Aircraft Con-
gress, sponsored by Philadelphia chapter
of IAS and American Helicopter Society,

in Philadelphia.

Dec. 15-16—Air Transport Assn. board of
directors annual meeting, Carlton Hotel,
Washington, D, C.

Dec. 16-17—=1949 national aviation meeting,
organized by the National Aecronautical

Assn,, Hotel Statler, Washington, D. C.

Dec. 17=Institute of the Acronauhcal
Sewences 13th annual Wright Brothers
lectore, U. 8. Chamber ﬂf Commerce
Building auditoriom, Washington, D, C.

| Dee. 31-Jan, 7, 1950-"Winter Wing-

ing,” sponsorcd by the Mount Ply-
mouth Hotel and Golf Club, Mt. Ply-
mouth, Fla,

Jan. 11-12, 1950—Florida Flving Alligator
Clubs Annual Rituals & lm]n:'-. Mel-
bourne, Fla,

Jan. 13-15=All Amencan Ar Maneuvers,
Miama,

Jan. 16-17=Miami-Havana Air Cruise for
|‘1ri1-'.11|; ]J-I.'?I:IIL"'-:. conducted by Florida Aar
Pilots" Assn.

Jan. 16-19—Plant Maintenance Show, Spon-
sored by American Socicty of Mechanical
]nf:mr.rf. and the Society for the Ad-
vancement of "Irlmifrumn’r Cleveland
Auditorinm, Eluu:-]lmi

Jan, 17-19=University  of Illinois second
annual Custom Sprav Operators school,
Urbana, 111.

Jan. 23—IAS annwal Honors Night dinner,
Hotel Astor, New York, N. Y.

| Jan. 23-26—IAS 18th annual meeting, tech-

nical sessions, Hotel Astor, New York,
N. X,

Jan. 24.=Nmth session, ICAQ Council,
Montreal.

Feb, 18-26—=National Sportsmen’s  Show,
Grand Central Palace, New York, N. Y.

Feb. 27-Mar, 3—Spring mecting, American
Socicty for Testing Materials, Hotel Wil-
liam Penn, Plth!:m;,h

Mar, 6-9—47th annual meeting, American
Road Builders' Assn., Netherlands Plaza
Hotel, Cincinnati.

Mar, 28-31-National Plastics Exposition,
sponsored by Socicty of the Plastics In-
nhntr} Navy Pier, Chicago.

PICTURE CREDITS

12, 18 (top)—HBHeech Alreraft Corp.: 15—
tHlénn 1. Martin Co, : 24, 25—NACA.

FEDERAL

LIGHT WEIGHT ALL-METAL SKIS

are in successful service with more operators
than all other makes combined.

T

MASTER SKI BUILDERS SINCE 1925
CoA A, apprroved sbis for all makes of afrcrafi

and Juncreade Airplane

Sty  Rusmypiis] Osralion

Revesnue @!gﬁngﬁ Canvenience

Saled Student Training
Resital Bidinedd Service
Chanrier Sporling Pleciure
Sajely Landing Aread

Federal Skis assure practical, safe, and efficient
coniinuous aperaton of atrcraft throughout the
winter months. Through vear around airplane
aperation which skis afford, airplane ownership
15 more fully justibed and warranmed.

FEDERAL presents the only

complete line of skis available
Standard and custom-built models include

¢ Fixed PositionWheel Replacement Types.

Standard models for Aeronca, Beaver,
Bellanca, Cesspa, Chipmunk, Fairchild, Fleet
Canuck, Funk, Luscombe, Seabee, Skvranger.
Etiiﬁnn. Swift, Tavlorcrar, and other popuiar
makes.

Note: An axle adapter arrangement and un
versal rigging permits interchangeability o
various acroplanes within the gross capacit
of each ski model.

e Tricycle Gear Types.
Standard models for Ercoupe. Custom-hbuilt
models for Navion and others.

o Combination Wheel-Skis.

Standard models for Cessna Model 170,
Norseman, Stinson. Custom-bailt models far
Aecronca, Anson, Cessna Model 195, Lus-
combe, Navion, Piper and others,

e Retractable Wheel-Skis.
Custom-built models for Douglas DC-3, C-47,
R4D, Dakotwa, Fairchild C-82, Narthrop, and
other transport aircrafr,

e Clamp-On Wheel Types

For light planes equipped with 6.00 x & and
8.00 x 4 tires and wheels.

» Shock Absorbing Pedestal Types.

Custom built fixed gear models for Bellanca,
Beech, Beaver, Twin engine Cessna, Fair-
child. Norseman, Waco and others.

FEDERAL AIRCRAFT IS PREPARED
TO DESIGN, ENGINEER AND CUS-
TOM-BUILD SKIS FOR ANY SPECIFIC
TYPE OF AIRCRAFT AND SKI OPER-
ATING PROBLEM.

Standard ski models can be obained prurrmip:Ir
from Warchouss Stock of the leading Airp
Parts and Supplies Distributors, and your closest
Adrplane Distributor or Dealer.

FEDERAL
AIRCRAFT WORKS

3456 NO. MISSISSIPPI DRIVE
MINMEAPOLIS 12, MINN.
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NEWS DIGEST

DOMESTIC

National Aviation Trade Assn.'s new
exccutive director, when Harry Meixell's
contract expires Jan, 1, will be Charles
Parker, formerly of Robinson Aviation
and more recently of Aircraft Marketers
of New England. Meixell had recom-
mended a  budget curtailment for
NATA, and also recommended that his
contract not be renewed. Both recom-
mendations were voted, Arthur R, Cur-
rey, Galesburg, Il was elected presi-
dent, ET.IE-E'E'LlelU Norman Larson, Bur-
th who I:.r:mmes chairman of the ad-
visﬂr}' committee.

Wright Aeronantical Corp. workers,
members of two CIO locals represent-
ing 5700 production and white collar
workers, last week voted to strike be-
cause of a snag in negotiations with the
company. By mid-week Wright had not
received termination notice, which usu-
ally must be given ten days before
striking.

George Newbold, Clinton, Conn.,
died. He was a former member of the
Institute of the Aeronauntical Sciences
and for years sales manager of Aviation
Magazine.

More plane passengers than ship pas-
sengers left New York City for over-
seas points during October, according
to the Port Collector. October air pas-
sengers totaled 24,351, compared with
21,749 bv ship. Total for 1949 shows
ships still leading with 475,650, com-
pared to 403,084 by plane. Passenger
arrivals by plane during October totaled
27,190, compared with 49,738 by ship.

An Air Foree C-74 Globemaster flew
to England with 103 passengers, largest
number ever to fly the Atlantic in a
heavier-than-air craft. This same Globe-
master had previously set a performance
record of 240-hr. utilization in Sep-
tember and was a veteran of the Hr:rlm
Airlift, where 1t bad delivered 225,000
Ib. of coal in one day.

Meteor Air Transport DC-3 crashed
into a Detroit house, killing one oc-
cupant of the building and the two
crew members. The craft was bound
from Teterboro, N.J,, its home base,
to Detroit with a load of Christmas
merchandise. Meteor holds a letter of

registration as a large irregular carrier.

Air Force will get one-fourth of the
graduates from the U.S. Military and
Naval Academies in 1950. This year
the allocation was based on 40 percent
frtom West Point and 7 percent from
Annapolis. In 1948, the *"ur Force re-
ceived all of its Academy-trained officers
from West Point.
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Military Air Transport Service will
transfer VR-3, one of three Na

Squadrons assigned to MATS from
Patuxent River, Md., to NAS, Moffett

IMield, Calif. Reduction of facilities and
reassignment of units under present cur-
tailed Air Force and Navy programs is
cited as reason. Transfer is scheduled
te start Dec. 1 and will be completed

by year's end.

FINANCIAL

Beech Aircraft Corp., for the hscal
year ended Sept. 30, 1949, reported net
income of $922,089 on net sales of
520,582,043, Export business totaled
54,393,764, L{Jmp&n:r.l with $3.8583.5805
for the company's 1948 fscal year.
Current assets at Sept. 30 were $8,537.-
441: eurrent liabilities $2,288,009. Back-
log as of Oct. 1 was approximately 513
million, composed principally of con-
tracts for rebuilding and overhauling
Beecherafts for the Navy, spare parts
for the government, and aircraft which
have hu.n sold to m:lmchmh and for-
cign governments.

Grumman Aircraft Engineering Corp.
reported sales of approximately 518,
710,000 during the quarter ended Sept.
30, 1949, compared with $10,180,000
during the preceding three months.

INTERNATIONAL

Avro Canada’s Orenda turbojet has
completed unofficial endurance run of
more than 750 hr. without major re-
build or overhaul. Run included these
schedules: 150-hr, U, §. endurance test;
25-hr. British Ministry special category
test: 150-hr. RCAF-type test; 50-hr.
Canadian preliminary flight rating test;
150-hr. British  Ministry service- ‘type
test; 50-hr. U. 5. '|:rrL]t1111n wry fight rat-
ing test; and approximately 175 hr. of
miscellancous trials, including perform-
ance runs to simulate engine icrllt con-
ditions, acceleration tests, and endur-
ance runs to measure consumptions. All
tests were at design rating of engine,
Only routine mspection and mante-
nance were employed and only signifi-
cant replacements were flame tubes after
300 and 600 hr, and 6 nozzle guide

vanegs accidently damaged. Endurance
trnl was within 84 nmnﬂis of engine’s
initial running.

BOAC 15 using pressunzed Argonauts
(DC-4Ms) to replace York, Skymaster
and Lancastnan aircraft on  several
routes, Argonauts are already in opera-
tion between Britain, Hong Kong and
Tokyo.

Give us
your

TOUGH
machining
jobs...

Every plant has at least one
impossible machining job—
where scrap loss is high
—production is interrupted
—costs out of line. That's
the job to send us.

Here at Non-Gran you'll
find a combination of en-
gineering ingenuity—excel-
lent equipment—and long
contract manufacturing ex-
perience—skillfully coordi-
nated to produce your parts
exactly as you want them—
when you need them—and
in the most economical way.

Write for booklet showing
“Our Story in Pictures.”
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All 24 volt D.C. and 400 cycle relays sup-
plied by Diaphlex and Stratopaxed for 30,
000 feet service ceiling. Relays located
in the pressurized cabin area were hermet-

ically sealed.

The 16 Hydtrol Pressure Switches were spe-
cially engineered to A.V. Roe specifica=-

tion for 4 applications.

The Tarrytron Time Delays compensated for
winterization, maintain their operating
stability throughout the wide ambient tem-

perature range.

AYRO-DIAPHLEX PARTS LIST

HYDTROL PRESSURE SWITCHES ....

1. Under Carriage Warning.

2. Ice Detection.
3. Water Menthol System - Differentiacl Switch,
4

. Water Menthol System - Air Pressure.

a}) Battery Contrel,
b)Y Rudder and Elevater Contrel,

TARRYTRON TIME DELAYS ....

1. Fire Extinguisher System.
2. Water Menthol Injection System,

DIAPHLEX RELAYS ....

. Water Menthol System.

. Fire Detection System.

. Cabin Pressurization System.
. Capacity Fuel Gauge System.
. Automatic Pilot.
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. Under Carriage Emergency Syastem,

. Fuel Tank Selector System,

Power System (Electrical - Alter-
nator Control).

. Air Conditioning Systenm.

. Badio and Intercommunicatien.

a) Passenger Call Systen.

b) Radie Instrument Swikching.

c) Speaker Muting.

d} Audio Switching.

e} Isolating Relay.
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Diaphlex is represented by Airsupply
Company on the West Coast, Aero En-
gineering in the East, and in Canado

by Cannon Electric Company.

Division of

COOK ELECTRIC COMPANY
2700 HORTH SOUTHPORT AVENUE, CHICAGO 14, ILLINOIS

WHO'S WHERE

Changes

> New Appointments—CGeneral Electnic has
made these changes in its Apparatus de-
partment: Neil Currie, Jr., from manager
of manufacturing to administrative assistant
to the general manager; Emest E. Johnson,
from manager of engineering to manager of
engineering, Lurigc Apparatus divisions; Carl
A. Salmonsen, from manager, Aircraft Gas
Turbine divisions, to manager of manufac-
tuning, Large Apparatus divisions; Byron A.
Case, from assistant to manager of engi-
neering, to manager of engineering, Small
Apparatus divisions; Frank T. Lewis, from
manager of manufacturing, Aeronautic and
Ordnance Systems divisions, to manager of
manufacturing, Small Apparatus divisions;
Clarence H, Linder, from assistant manager
of manufactuning to assistant to the general
manager; C. W. LaPierre, from assistant
manager, Aircraft Gas Turbine divisions, to
manager, Aircraft Gas Turbine divisions,
James O'Connor has been made cargo
representative in Chicago for KLM Royal
Dutch Airlines, replacing Eloise Preli, now
New York cargo representative. . . William
B. Birren resigned as director of service and
parts for Wright Aeronautical Corp. and is
now assistant to the president of Grand
Central Airport Co., Glendale, Calif,
» New Sales Shifts—Minneapolis-Honeywell
Regulator Co. has made these changes in
its sales staff; Kent L. Wilson is now man-
ager of the newly-formed manufacturers’
division, to assist A. H. Lockme, vp-heating
controls division; T. S, Carley, formerly De-
troit branch manager, succeeds Wilson as
head of the Honeywell-Brown office in
Dallas; Karl Schick lias become sales man-
ager of the company’s gas controls division;
J. A. Depuy, formerly branch manager of the
sales staff in Cincinnati, is now manager
of the Detroit office; Jack Richardson, for-
merly manager of the industrial division's
sales in Detroit, now becomes Cincinnati
branch manager; James Dunlap, formerly in
Toledo, is now mdustrial sales manager in
Detroit; and Harry Merkel, formerly in
Pittsburgh, is now in Toledo in charge of
industrial sales.
» Retirement—Fred W. Marschner, admin-
istrative assistant to the general manager of
the New Departure division, General Mo-
tors Corp., plans to retire this week after
35 vears service with the firm.

Elections and Honors

P New Elections—C. C. Pearson, Glenn L.
Martin Co. president and general manager,
and a director of the company, has been
elected a director of the Baltimore National
Bank. , . Parker Appliance Co. has elected
C. H. Wagner, Jr., treasurer, and E. L.
Dumas, comptroller, replacing O. P. Bereit,
who tesigned as treasurer-comptroller.

» New Honor—Richard White, manager of
TWA’s electronic engineering, has been
named chairman of the International Air
Transportation Assn. Radio Aids Technical
Group.
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' INDUSTRY OBSERVER

P Lycoming is making a comeback in the small aircraft powerplant field
with its geared 260-hp. engine. It has been test flying for some time in
a Ryan Navion which may be prototype of the 1951 production Navion,
and is credited with increasing the four-placer’'s speed to 170 mph.
T'wo of the new geared Lycoming engines are also used as powerplants
for the new Beech Twin Bonanza.

» Navy will unveil three new sweptwing jet fighters during 1950: The
Grumman F10F; the McDonnell F3H; and the Dﬂuglas F4D. All are
designed as supersonic carrier-based interceptors. New attack planes
will include the Douglas A2D powered by an Allison T-40 turboprop
rated at 5500 hp. and the I‘J{:-rtﬁ American A2] powered by two of the
same engines. Both planes are developments from the AD and AJ series
now in production for the Navy.

» Swedish Aircraft Co. (SAAB) says it is in production on an order for
500 of its sweptwing jet fighter, the SAAB-29. It is powered by the
British de Havilland 5000-1b.-thrust Ghost turbojet built under license in
Sweden. SAAB claims a design top speed of 665 mph. for the fighter.

> Aero Medical Assn. is studying the problem of toxic gases in aircrew
compartments of airplanes in an effort to set up concentration limits
from the physiological standpoint by determining how much bodily
impairment of the crew members can be considered safely allowable.

> A supercharged 285-hp. Continental engine may become an important
factor in rescue planes and helicopters for military services. Supercharg-
ing will improve performance at high altitudes in mountain country
where many air crashes occur. The new engine has already been installed
in a small Bell helicopter, the G-15. A modification of the Convair 1-13
liaison planes owned by the Army Field Forces with new powerplant
also is being considered. I-12s currently are powered with a 245-hp.
Lycoming engine. First 146 of the L-13s are soon to be modified for
winter operation to conform to the later L-13Bs.

® Air Force has modified its procurement contract for Sikorsky H-3
helicopters, and will use the funds for the last 10 H-5Hs to buy 5 of
the new larger Sikorsky H-19s, from which the new Feederliner 5-55 is
being developed. This contract change may give Sikorsky an edge in
the Air Force rescue helicopter competition (Aviation WEEk, Nov. 21),
smce various versions of the H-19 with 600- and 800-hp. enignes are the
company’s entries in this competition,

P Breaking the official world record of 670.9 mph. is now routine
at North American Aviation, Inc., company sources report. Every one
of the 250 F-86As delivered by NAA to the Air Force has equalled or
cracked the mark unofficially as part of its routine acceptance flight tests.
The official record is held by an F-86A.

» Republic F-84 Thunderjet fighters are being turned over to Air
National Guard units to replace the Republic F-47s now in service.
First-line USAF fghter groups are now being equipped with North
American F-86As,

» Vickers-Armstrong Ltd. expect to have the first Viscount 700 turbo-
prop transport flying by the middle of next summer, This is the enlarged
production version of the Viscount, designed for 40-53 passengers with
block ranges of up to 1000 mi. at a cruising of 316 mph. at 25,000
ft. The Viscount 700 will be powered by four Rolls-Royce new model
Dart turboprops rated at 1400 hp. equivalent shaft horsepower.

> CAA has experimented with an oscillating forward warning light in
the nose of a DC-3, designed to provide a continuous in-flight warning
to other aircraft. The 8-10,000 candlepower beam oscillates 60 deg.
either side of forward to produce a blinking warning to other aircraft
within a distance of 12 mi. The light is actually visible for 18-20 mi.
United Air Lines is awaiting receipt of equipment for conducting its
own tests on the device. The idea is sim?]ar to that used on railroad
locomotives, although the latter light describes a “figure 8" in its motion.
> Evaluation tests comparing the British transverse bar (Calvert)
E]:::prﬁﬂ{:h light system, and the Airline Pilots Assn. center-line svstem
with the CAA-approved slope line standard system, have been ordered
at the Landing Aids Experimental Station at Arcata in an effort to get
international agreement on an ICAQ standard for high intensity approach
!Ights. A nglc line of slope line lights using the ALPA center line idea
is also being installed at the CAA test station at Indianapolis.
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BEECH AIRCRAFT CORP'S Model 50 Twin Bonanza has been successfully flight tested and will sell for about $30,000.

New T'wo-Engine Lightplane Market Ahead

With models already developed, four firms

are readying all-out 1950 sales campaigns.

By Alexander MecSurely

Prospects for new and virtually un-
tapped military and civil markets for
small twin-engine airplanes are stimu-
lating a new wave of twin-engine plane
development with four competitors al-

ready grooming their entries for a 1950
sales free-for-all,

e Beech Aircraft Corp. last week moved
into an initial lead in the competition
after successful test flights of the new
T'win Bonanza Beech Model 50 at
Wichita.
® Piper Aircra’t Corp., only other major
manufacturer known to be grooming an
entry in the small twin-engine held,
hopes to fly its new tractor version of
the Baumann Brigadier in January at
Lock Haven, Pa. :
Two other less-established competi-
tors in the same ficld are:
® Banmann Aircraft Corp., now build-
ing a production Model 290 pusher
Brigadier, with essentially similar air-
frame to the No. 1 Brigadier sold to
Piper. New production model is ex-
pected to fly in July,
® Aero I}E-ngn and Engineering Corp.,
which is pushing its Aero Commander
(Aviarion WeEek, July 11) through cer-
tification in Culver City, and hopes to

put it into production at E}l-.hhﬂmﬂ City.
An Aviarion WEeEK survey of other
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principal manufacturers produced the
following reports:

e Cessna Aircraft Co., 15 not building
and does not {.nntunplltc building at
this time a twin-engine awrplane. (Un-
ofhicial reports were “that Cessna had a
high-wing twin-engine allinetal five-or-
six place plane in early design stage.)

e Rvan Aeronautical Co., has no plans
for multi-engine plane for spring mar-
ket. (Unofthcial reports were that Rvan
had made engineering studies of a Twin
Navion lhmg ]:samll{:] lines to the Twin
Bonanza, but had not committed com-
pany even to prototype construction.)

e Acronca Aircraft Corp., Middletown,
Ohio, does not intend to produce a
twin-engine plane this year. Considered
buying Aero Commander, but decided
l__E‘mHt it.

e Engineering & Research Corp., does
not intend to revive the Ercoach, twin-
engine, fve-place, all-metal prototype
design of I'red Weick, nearly completed
but never flown,

o Texas Fngineering and Manufactur-
ing Co., has no plans for a twin-engine
plane for 1950.

Three markets are seen for the small
twin-engine planes: for executive trans-
port, for replacements of single-engine
planes and other makeshift arrange-
ments on small feederlines, and for mili-
tary pfrﬁﬂnnﬂl transport use.

&
Super Navion

Instead of going into the twin-
engine competition, Ryan Aero-
nautical Co. is announcing a new
higher-powered Super Navion for
1950, as a companion line to its
continming production of the de
luxe Navion as the principal
model.

Main difference will be in the
260 hp. Lycoming GO-4535-C.
enging_vhich gives the plane 1im-
proved performance quoted as:
170 mph. cruising speed; 1250
ft./min. rate of climb; 400 ft.
takeoff run, and 770 ft. to clear
a 50 ft. obstacle from a standing
start; normal range 640 mi., or
maximum ¢conomy range of 900
mi. Slow flying and g:md land-
ing characteristics of the plane
have not been altered as a result
of the higher power, the company
states.

The Navion Super 260 will sell
for less than 514,000 completely
equipped. Presumably the de luxe
205  hp. Continental-powered
Navion will continue at $10,965.
Depaosits for the Super 260 are
now being accepted by Ryan dis-
tributors with first deliveries sched-
uled in March.

Externally the two planes are
closely similar except for different
pamt and hnishes.
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CONVENTIONAL SINCLE TAILFIN on Twin Bonanza replaces V-tail of smaller Bonanza. Ceaft is rated for 180 mph. cruising speed.

> Military Competition—Army Field
Forces is making preliminary arrange-
ments for a Eﬂlll[}EhtIDﬂ to supply small
twin-engine transports to speed its per-
sonnel movements, First tip-off to this
requirement was given last May at a
Wichita lLightplane engineenng mect-
ing, by AFF representatives. Competi-
tion is expected to be held carly next
Spring.

The only twinengine personnel
transport Lurreutly available to the serv-
ices 15 the twin-engine Beech Model
18, which is also the most popular
executive transport, The new forth-
coming planes however are smaller, cost
less than half as much as the Model
18, and have much smaller powerplants,
with resulting operational economy.
These planes also would have some
Navy and Air Foree market pggospects.

Generally speaking, the design prob-

lem in the new twin-engine field is to
provide a good 'mmrf:nc'mc plane with
cruising speed in the 150-200 mph.
range, capable of hauling at least five
persons, with good single-engine per-
tormance and acceptable under instru-
ment Hight conditions.
» Twin Bonanza Flies—Chief test pilot
Vern Carstens took the six-place Twin
Bonanza off the Beech Airport at
Wichita at 70 |11ph with a 500 ft.
takeoff run, carrying a 4450 1b. load.
Landing at the same speed required
only a little more runway. Once he got
the plane up to 200 mph. over the field
on a downwind leg at only 2700 rpm.
The plane is rated for a 180 mph.
cruising speed at 1000-mi. range.

Plane is powered with two GO-435
Lycoming 260 hp. engines, turning
Beech pmpLHE[E Pﬂwcrplan ts were de-
scnbed as “prototypes.” Walter H.
Beech, company president, said the
Twin Bonanza would have a good sin-
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AERO COMMANDER is undergoing CAA tests; results will decide inancing arringements.

gle-engme  ceiling under full gross
weight conditions.,

> 530,000 Pricetag—Present estimates
mdicate a price of $30,000 will be set
for the plane, with first deliveries to
commercial customers in the early fall
of 1950.

Originally planned to use as many
parts of the single-engine Bonanza as
possible, the Twin Bonanza has been
scaled up to a point where the outer
wing panels and cabin controls are
about all that can be used interchange-

ably with those of the single-engine
plane. The Twin uses the conventional
single tailhn arrangement instead of the
V-tail which the smaller plane has vsed.
Tail surfaces of the Twin appear to be
similar and perhaps interchangeable
with those of the Mentor, Beech tan-
dem trainer version of the Bonanza.

P Geared Engine—Twin Bonanza wing-
span is approximately the same as that
for the older Twin Beech Model 18
(around 45 ft.). The geared Lycoming
engines develop 260 ]113 for takeoff at
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3400 rpm. and maximum continuous
power delivered by engines is 240 hp.
at 3000 rpm.

Both front and rear seats hold three

persons, and entry to rear seat is made
by folding forward the right side of the
front seatback, as in the Bonanza., Ex-
cept for larger sizes, the Twin Bonanza
appears to have used hberally the
smaller Bonanza's design features
throughout.
» Piper Entry—Piper purchased the pro-
totype Brigadier as a time-saving de-
vice, a company spokesman states, but
is making extensive changes mn it before
marketing it.

Piper version of the Brigadier will use

two 190 hp. Lycoming engines as re-
placements for the two Continental
125 hp. powerplants used in the proto-
type.
Modihcations will include raising
the wing, lengthening the tail, enlarg-
ing luggage compartment, and plane
will be designed for 4200 1b. gross in-
stead of 3500 Ib. gross. It is expected
to cruise at 165 mph.
P Simple Design—Passenger comfort
and load carrying, in combination with
simple maintenance, will be goals of
the Piper engineers. Design was sought
after Piper structures engineers decided
it well adapted to simple fabrication
using flat sheet without much press
work and with no compound curves.
Piper will seek to use a simple gravity
feed fuel sgsl:em instead of a pressure
system, and a simple landing gear re-
traction withou® underwing fairings, re-
tracting wheels into nacelles.

As a result of this planning Piper has

set a maximum price of $20,000 on its
new twin-engime plane.
P Baumann Version—Jack Baumann,
president of Baumann Aircraft Corp,,
which originally developed the Briga-
dier, has announced that his first B-290
Brigadier will be flying by early next
summer, and that he is pushing his
CAA certification program. He will re-
tain the pusher arrangement using two
Continental C-145-2 engines, and Sen-
senich controllable pu:ﬁzer propellers.
The larger powerplants are expected to
give the following performance: cruis-
ing speed, 160 mph.; maximum range
with standard tanks, 750 mi,; single
engine ceiling with gross load, 7500 ft.;
landing speed 55 mph.; sea level rate
of climb 1250 ft./min.

Baumann plans to offer the plane in
station wagon and ambulance versions
as well as in a “plush” executive or
passenger version,
> Aero Commander—Prototype  Aero
Commander, with 190 hp. Lycoming
engines, is soon to have larger 260 hp.
GO-435 Lycoming engines installed.
Arrangements to finance production of
the airplane at Oklahoma City are con-
tingent on its successful completion of
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AF, Navy Disclose Large Contracts

Pratt & Whitney division of United Aircraft Corp. has received military con-
tracts totalling $20 million during October for turbojet engines production and

experimental development of its Wasp Major piston engine.
contract calls for production of 264 J-48P-6 Turbo-Wasp

engines rated at more than 6000 1b, static thrust for use in the Grumman F9F-5

A 510,368,600 Navy

Panther carner-based fighter.

The J-48 is a Pratt & Whitney version of the Rolls Royce centrifugal-low Tay
engine which 15 essentially a larger and more
Nene. It is also scheduled for use in the U. 8. Air Force XF-93 fighter now near-
ing completion by North American Aviation, Inc.

Second contract for 310,410,400 from the USAF is for development of a
prototype R-4360-55C and a test program for this engine. The C series of the
Wasp Major is a new version of the P&W VDT power plant using a redesigned
General Electric supercharger that is expected to solve the high altitude cooling

powerful version of the British

problems encountered by the earlier VDT version,

Other new large contracts recently awarded by Navy and the U. §. Air Force
follow. The USAF listing includes contract date. Navy did not disclose contract
date. These USAF contracts are in addition to the list which begins on page 18.

NAYY

Southwest Grease & 06l Ine., Wichita,
lubrieant, various grades, 1,029,235 1b.,
$134,320,

Imperial 0il Co., Ine., Edgewater,
N. J., lubricant, gear universal 117,-
060 gal., $67,134.

K. @G, Le Tournean, Inec., Poaoria,
mobile alrplane crash erane, 6, $150,-
000 (approx.).

General Eleetrie Co., Schenectady,
N. Y., rotors (3} ; diaphragms (6 sels) ;
turbines (3 s=setz) ; valves (40) $£450.-
nn {(approx.).

AiResearch Mfg. Co. division of Gar-
rett Corp, Los Angeles, gas turbine air
compressor unit, air turbine starters,
motor actuated shut-off valves, 47,
3535, 968.

Hendix  Aviation Corp.  (Eclipse-
Ploneer division), Teterboro, genera-
torg; voltage regulators: exciter con-
trols and &pare parts, 582, £149. 788
“tarters, 340, 260,690,

Grumman Alreraft Eng. Corp., Beth-
page, Lo I, N. Y., parts necessary to
convert  government { Navy)y-owned
models JRF-4/5 airplanes to over-
hauled alrplanes of the confizuration
"N oelassifleation in aceordance with
the contractor's “specificntinn for over-
haul of JRF airplane,” 20, 256,310,

AIR FORTH

AiResearrh ATy, Co. Lins Angeles,
refrigeration turbines, Sept. 14, 1948,
$160,200.

Aerollex Labhoratorles, ne. Long
Izland, N. Y.. t¥pe A-28 mounts, Oct.
13, 1049, $1,785,08%

Anseo divikion, General Aniline &
Film Corp., Binghamton, N. Y.. pho-
tographie film, Oct, 13, 10405, $1,134,460.

B. G. Corp,, New York, aircraft spark
plugs, Oet. 17, 1949, $422 230,

Beech Alreeaft Corp., Wichita, tanks,
165 gal, droppable, Oct. 6, 1949, 3174.-
21T,

Bell & Howell Co., Chicago, silent
homb spotting motion pietare alreraft
camera, Oct. 12, 1949, 31.045.283.

Bellanea Alrernft Corp., New Castle,
Del., reconditlon, pack and crate (30)
T-6D alrcraft, Oct. 15, 1549, 32379986,

Bendix Products division, Bendix
Aviation Corp.,, South Bend, Ind., 24 x
16 1"'ﬁ||-5 rotor braces, Oct. 10, 1948,

109,414,
Boelng Airplane Co., Seattle, services

and materiazl= to repalr one (1) YC-9TA
wlreraft, Oct. 25, 1949, RIBT.671.

Curtiss-Wright Corp. Propeller di-
vigion, Caldwell, N. J., dezign, develop-
ment, fabrication and delivery aof 24
each model CT485P-A/1129-11C6-24
propeller assemblles, Oct, 27, 1849, $2-
177.093.

iy Construction Corp., Cleveland,
protection and maintenance of govern-
ment alreraft plant Xo, 7, Cleveland,
Sept. 21, 19549, $408.818,

Electric Storage Battery Co., Cleve-
land, battery, acft, storage, Oct. 10,
1949, $128,550 ; D-6A batterles, Oct, 25,
1949, $201,337.

Hycon Mfg. Co., Pasadena, type
A-14 magazines, Oct, 6, 1948, $464,100.

Generanl Electrie Co,, Schenectady,
spare parts for tarbo-super-chargers
and turbo-regulators, Oect, 24, 18949,
150,000,

B. F. Goodrich Co., Akron, spare
parts for C-47 and C-64 aircraft, Oct. 4,
1949, $681,448.

Goodyear Tire and Ruobber Co.,
Akron, 26" x 6.6 wheels, brakes and
spare parts, Sept. 1, 1949, $§726,147.

HoMman Hadio Corp., Los Angeles,
ANX/APA-1T equipment, Oct. 28, 10405,
£676,352,

Inmternativnnl Business Corp., Dayvton,
tabulating equipment, accessories, Oct.
15, 1948, $740,000,

E. A, Kinsey Co,, Cincinnati, lathes
vertical turret and comm. lit. lathe, Det.
21, 1949, $286,057.

Lockheed Alirernft Corp., Burbank,
gpare parts for C-121 aireraft, Oet. 11,

1545, §341,844,
Machine Prodiects Co., Tulsa, protec-
tion, maintenance, repairs and utility

services, Oct. 1, 1849, $278.195.

Massachoseits Institute of Tech-
nology, Cambridge, servicos—etudies
toward complete anavsis of response of
alreraft to blast loading, Oet. 11, 1549,
£ 200,000,

Minneapolis Honeywell Kegulator Co.,
Minneapolls, overhaul tools and test
equipment for tyvpe E-6 automatic pilot
Aug. 9, 1845, $134,058.

Norton CUo., Worcester, Mass,, ma-
vhine, grinding, and maintenance data, |
Crot. 25, 1949, $162,472.

Palmer Mfg. Co., Cleveland, oXxygen
servieing trailers, type E-3, 0Oe¢t, 12,
1945, §106,155,

Mioneer Parachute Co., Manchester,
Conn., parachute assemblies 5-8 and
B-12, Oct. 27, 1949, $147,101.

HKepublic Aviation Corp., Farming-
dale, L. I., N. Y., special tooling de-
velopment, Aug, 26, 1949, §125,262.

Sikorsky Alreraft division, United
Alreraft Corp., Bridgeport, Conn,, am-
ihibious gear kit for retroactive Instal-
lation on H-F and H-HG helicopters,
Oet. 14, 19405, $173,031.

Solar Aireraft Corp., San Dlego, 8pare
parts for the PF-50 aireraft, Oct. 26,
1940, $194,420.

Kollsman Instrument division, Square
D Co., Elmhurst, N. Y., altimeters, Oet.
11, 1949, $3218,438.

Technieraft Corp., Kansas City, Mo,
electrical tuner for radio compass, Oct.
12, 19490, %$106,331.

Tompane Co., Marietta, Ga., protec-
tion, maintenance, repalrs and utilities,
storage, recording and processing ma-
chine tools, Oct. 1, 1949, $768,613.
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CAA certihcation tests. T. R. Smith,
president, stated to Aviation WEEK
that the Commander was shown to
Aeronca and to Piper at their requests,
Acronca “wanted” the plane but was
not “hnancially able to buy or produce
the airplane,” he stated. Aero Design
would not consider releasing the design
to Piper among so many varied other
models of aircraft, Smith said.,

Cruising speed of the Aero Com-
mander is quoted at 181 mph. at 10,-
000 ft. with the 190 hp. engines, and
196 mph, at 10,000 ft. with the geared
260 hp. engines. Cabin is designed for
conversion from five to seven persons,
subject to CAA approval, and for cer-

tification at gross weights of 4500 to
5000 Ib.

Why Strikes?

Report analyzes West

Coast labor troubles.
Lockheed cited.

Lockheed has never had a strike. Yet
other major West Coast aircraft plants
—Boeing, Consolidated Vultee, Douglas,
North American and Ryan—have suf-
fered long and bitter strikes over the
same problems that were settled peace-
fully at Lockheed.

The National Planning Assn, in
Washington set out to find out why,
It gives its answer this week in a 100
page report.

The report attributes the favorable
labor situation at Lockheed to the pol-
icies and leadership of both the man-
agement and the union, the Interna-
tional Assn. of Machinists.
> Labor Factors—NPA says:

Lockheed has been progressive and
fexible in its approach to bargaining;
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Glenn L. Martin Co. XB-51 demonstrates
the drogue parachute installation for decel-
lerating the landing run. The chute is
stowed at the base of the vertical fin and
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recognizes the dignity and desires of
the workers; has accepted the union
from the beginning; has provided a
higher level of average hourly earmings
and fringe benefits,

IAM is an old, established union;
has not quarreled over private owner-
ship; 1s not plagued internally by con-
flict between “left” and “right” as is
the CIO; local union leadership is well
trained.
> Problems Solved—NPA does not im-
ply that Lockheed and IAM don’t have
any trouble. The report, prepared by
Clark Kerr and George Halverson of the
University of California’s Institute of
Industrial Relations, points out that
there have been 30,000 grievances and
25 arbitrations since the union entered
Lockheed in 1937. Often the services
of the War Labor Board and the U.S.
Conciliation Service were necessary to
settle disputes. Twice the union took a
strike vote.

“This relationship shows how close
parties can come to open warfare with-
out having it.,” according to NPA, “It
shows that strikes can be avoided in the
face of very difhicult problems.”

» Peace Barriers—The report cites four
“barriers” to labor peace in West Coast
aircratt plants:

e "Short-run financial insecurity of the
L‘Ulllpﬂﬂlﬂi

¢ “l'raditional managerial reluctance to
bargain collectively.

e “Union insecurity resulting from
militant rival unionism.

® “Large fluctuations in the magnitude
of the industry’s operations.”

Among seven factors favorable to
peaceful relations, the report cites the
“ability of the companies, in the long
run, to ‘pass on’ higher labor costs™
and the government’s policy, particu-
larly during the war, of discouraging
strikes in aircraft production.

The report is the sixth in a series on

the causes of labor peace 1ssued by
NPA. Printed copies are available at
1 from NPA, 8§00 2lst St, N.W,
Washington 6, D.C.

Aeronca-Helioplane

Deal Pending

Refinancing arrangements for Aero-
nca Aircraft Corp., Middletown, Ohio,
negotiated last week, will put that com-
pany in the best financial position it
has known in recent years, President
John Lawler announced last week.

With completion of the new ar-
rangements the company will show a
surplus of 51,300,000 as compared to
a deheit of 531,000 on July 31,
> Licensing Rights—Meanwhile Lawler
was conducting negotiations with Lynn
Bollinger at Boston, Mass., for licensing
rights for the forthcoming four-place,
slow-flying, short-landing quiet Helio-
plane.

An  Acronca spokesman said that
the company was very much interested
i acquiring the rights, but had not
signed a contract yet,

Prof. Bollinger told AviaTion Wk
that he and Prof. Otto Koppen, de-
signer of the Helioplane, had conferred
with Lawler and that further confer-
ence was scheduled but that no formal
commitments had yet been made.

» Prototype Underway—Bollinger said
development of the four-place Helio-
plane was proceeding at the Norwood,
Mass., base of Helio Corp., and that
the prototype four-placer was expected
to fly next spring. Meanwhile flight
tests arc continuing with the two-place
55 hp. Helioplane first flown last spring

(Aviation Week, May 16).

Bollinger said production facilities

of Aeronca seemed well adapted for

the Helioplane and that Lawler and

Aeronca ofhcials seemed agreeable to
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DROGUE CHUTE FOR XB-51
can be released by the pilot from a cockpit
control. Combination of the drogue chute
and JATO bottles, shown installed just aft
of the fuselage insignia, are aimed at mak-
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ing the triple-jet bomber suitable for opera-
tion on small fields likely to be encountered

in the ground troop support work for which
the plane was designed.
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his distribution philosophy of putting
out a small test quantity of the radical
new plane for thorough service testing
before a large quantity production. In-
dications are that the deal is well on
the way to completion.

P Finance Plan—Details of the Aeronca
reAnancing arrangement as disclosed by
Lawler include:

® Reconstruction Finance Corp. has ap-
proved an additional $200,000 loan.

e Certain “public-spirited” Middletown
citizens have obligated themselves to
match the RIC loan.

e Stockholders have approved a new
$400,000 1ssue of 5% prior participat
ing preferred stock.

® Preferred creditors with claims total-
ling approximately $1 million have

agreed to accept approximately 200,-

000 shares of the 51% new stock issue
m compromise of their claims.

e Aeronca had unfhlled orders as of
Oct. 31 totalling 51.3 million, prin-
cipally in Air Force and Army ordnance
contracts,

® One-third of the Aeronca distributor
organization placed frm orders with
deposits for airplanes, totalling over
5400,000, at a special regional meeting
Nov. 15.

Biggest single step in the refinancing
was seen as the compromise with pre-
ferred creditors, which in effect wrote
off 80% of therr claims and “had
an extremely favorable reflection in
the company’s surplus,” the company
stated.

B-29s Grounded for
Modification Work

U.S. Air Force last week grounded
a large portion of its operational Boe-
mg B-29 Superforts.

The grounding order affected:

e All B-29s being used for training
by Strategic Air Command.

North American’s F-86A Sabre fighter is be-
g htted with new armament of eight 5-in,
rockets shown here being test fired at Muroc

16

o All B-295 of the 19th Group stationed
at Guam,
¢ All other B-29s that have not had
their Wright R-3350 engines equipped
with fuel injection and valve m::n:hgm
tions or have been subjected to maxi-
mum altitude and take-off weights.
USAF currently has about 400
b-29s operational and informed sources
eshimated that about half of them
would be aftected by the grounding
order. USAI has currently experienced
an epidemic of operational losses among
its B-29 groups but few if any of the
crashes could be traced directly to
engme trouble. The bombers have been
undergoing unusually heavy wear in
SAC and the 19th Group where thev
have been flying maximum-range mis-
sions  that require extreme take-oft
weights and long peniods at altitude.
> Report Work—LEngine modemiza-
tion has been carried out at Air Mate-
riel Command’s Oklahoma City depot
with parts purchased from Wright
Aeronautical Corp. Boeing's Wichita
plant has done airframe and equipment
modifications on the B-29s. The AMC
depot overhaul system has been under
severe criticism in Pentagon circles over
its record during the Berlin Airlift when
critical C-54 maintenance was jerked
from the depots and given to civilian
contractors. Military  Air T'ransport
Service reported that the civiban re-
conditioning of its C-54 fleet produced
better work faster and at considerably
less cost. "
The Defense Department Manage-
ment Committee, headed by Gen.
Joseph T. McNamey, former AMC
commander, has been considering re-
duction of the depot system as a means
of effecting economy in the military
budget and extending the practice of
civiban contract overhanls £r military
aircraft, '
» Work Shift—Onginally  the B-29
madernization program was scheduled

RN e

TS A

'S

- WARN

R

£

LA

L, v
- -JI. . J
s i
i LI

NEW PUNCH FOR SABRE

Air Force Base. Standard armament is six
.50-caliber machine guns mounted on both
sides of the nose air intake. Later versions

for Boeing, Bell Aircraft Corp. and
the Glenn L. Martin Co., but AMC
shifted work scheduled for Bell and
Martin to its depots on the grounds
of “military secunty.”

The B-29s are expected to remain
grounded until technical inspection
teams can inspect the heavily stressed
aircraft and the engine modermzation
program can be completed.

Three Big Fields
Bar Fighter Planes

Fighter-type aircraft, whether or not
converted to civilian use, have been
barred from using Washington Na-
tional Aarport, LaGuardia Field and
New York International Aarport,

This action, taken in Washington by

the Civil Aeronautics Administration
and in New York by the Port of New
York Authority, followed the mid-air
crash of an Eastern Air Lines DC-4
and a P-38 on Nov. 1 at Washington
and subsequent reports of near collisions
in that area. CAA modified an carlier
order which would have kept all com-
bat-type aircraft from Washington Na-
tional Airport, including converted
bombers nsed as transports by business
COMCETNS,
» Navy-EAL Incident—One of the latest
reports on a “near miss” over the Wash-
mmgton area mvolved an Eastern Air
Lines DC-3 and a twin-engine Navy
Beecheraft. The Navy acknowledged
the incident but said the EAL plane,
bound from Richmond to Newark, was
flying Hlmu%h the center of the re-
stricted Dahlgren, Va., proving ground
danger area—mine miles from the nearest
anthonzed airway.

The Navy pilot, who was making
practice bombing runs, said he flew
near the airliner to identify it and get
its registration number so that a com-
plaint could be made to CAA,

of the F-86 series will have a solid nose to
house night fighting radar and fAush air in-
lets on the side of the fuselage.
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Survey Analyzes Aviation Group
Management’s equity holdings appraised. Sustained

aircraft industry and airline earnings seen.

An interesting appraisal of the avia-
tion group 1s revealed in the current
mvestment survey released by the Value
Line, an investment advisory service.
A new feature analyzes the stock owner-
ship of the management of the com-
panies and points out which of the
competing units enjoy the backing ot
their management’s own money.

This is a courageous undertaking.
Corporate trends in recent vears, mak-
ing for broader distnibution of owner-
ship among many stockholders, have
developed some managements with very
nominal equity holdings and policies
prone to overlook the real ownership

interest.
» Summary—"The Value Line has com-
puted the trend of management-owner-
ship from 1940 to the end of 1948 in
terms of both average dollar value and
percentage of outstanding shares for a
selected group of companies.

These fAindings as of the 1948 year-
end, are summarized in the box above.

An important qualification must he
included with the above findings. This
i5 the extent of holdings represented
by nominees of substantial stockholders.
Frequently, this determination is difh-
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cult to make. It 15 known, however,
that the Hughes Tool Co. owns about
74 percent of the outstanding common
stock of 'TWA and has a substantial
interest in the airline’s management.
» Control Factor—Nevertheless, the
small  percentage stock  ownership
through which managements can exert
control of large corporate enterprises is
particularly noteworthy. A test for con-
trol rarelv develops. Hence, as long as
a satisfactory record 1s mamtamed man-
agements can, more or less, perpetuate
themselves in ofice. The aircraft in-
dustry, however, has seen dissident
groups successfully challenge the poli-
cies of two separate managements in
recent  times, causing their removal,

According to the Value Line compu-
tations, United Aurcraft, for example,
with total resources of more than $139
million, is controlled by a group own-
ing an average of $514,000 of the com-
pany’s securities, By the same token,
Republic Aviation provides a more star-
tling contrast, with more than $13.3
million in total assets controlled by a
group owning, .in the aggregate, stock
worth an average of $2000.

Nearly all companies are reported to

have showed a smaller - ofhicer-director
ownership at the end of 1948 than at
the close of 1940.

In reviewing the outlook for the air-
craft builders, this investment advisory
service declares that a high level of air-
craft procurement seems assured with
the final enactment of the fscal 1950
military appropriations, FEamings of
most aireraft manufacturers are expected
to rise moderately in 1950. Aircraft
usually require from one to three years
for delivery in .quantity after initial
orders are placed.. Operation of this
time factor means that a considerable
period must elapse before volume orders
can be translated nto earmings.

The impact of last year's orders was
not felt in 1948 and although it will be
reflected to some extent this year, the
greatest improvement, according to the
advisory service, will be shown i 1950
results. Similarly, orders placed this
vear, will Fl’iI]lHI‘dj" affect 1951 earmings.
» Performance Vaned—Concluding its
opinion on the aircraft builders, Value
Line declares that performances of the
mdividual companies will by no means
be uniform, despite the generally favor-
able outlook for the industry. The de-
gree of efhciency with which the van-
ous companies translate backlogs into
sales and earnings will vary with the
nature of their orders and the excel-
lence of their management. Among
companies expected to make favorable
earnings showings in 1950 are Boeing,
United Aircraft, Grumman and Lock-
heed.

Analvzing current developments in
the airhine group, the Value Line de-
clares that prohts of air carriers showing
a high percentage of mail pay to total
revenues should be regarded with some
reserve.  American and Eastern have
consistently remained in the non-
subsidized category, While United and
TWA received special payments last
year to assist them in their difficult
financial situations, operations thus far
in 1949 reveal a healthy recovery with-
out benefit of mail pay. In fact, both
of these carriers are reported receiving
materially less mail pay than a year ago.

However, Value Line concludes that
unless compensation for carrying the
mail is reduced sharply in 1950, which
they consider unlikely, a serious de-
terioration of the industry’s profits is
not anticipated. A good level of busi-
ness activity and national income,
coupled with such inducements as wide-
spread adoption of air coach service, the
10 percent discount for military travel,
and the family fare plan, is expected
to sustain airline traffic at a high level.

(Ed. Note: The opinions reviewed
are those of the advisory service and not
necessarily those of this writer. Neither
the writer nor AviaTion WEeEk stands
sponsor to or endorses the advisorv serv-
ice indicated above.) —Selig Altschul
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AIR FORCE CONTRACTS

New Contracts Exceed $70 Million

GM division, North American lead in AMC awards for
September, with bombing equipment largest item.

Air Materiel Command headquarters
and Watson Laboratories entered into
contracts worth $78,764,118 in Septem-
ber, with the largest single order to the
AC Spark Plug division of General Mo-
tors Corp., $16,259,473 for bombing
navigational computers.

Second largest single contract was for
$8 million, to North American Aviation,
Inc., for research and component devel-
opment on guided missiles. Third largest
single contract of the month was nego-
tiated with Sperry Gyroscope Co.,
$6,279,372 for bombing navigational
Eﬂﬂl}'ﬁul‘erﬁ,

These orders put those companies
one, two, three in volume of orders for
September. AC's total was $17,328,887;
NAA's, 58,685,342; and Sperry's $7,-
200,170
» Contract Breakdown—During Septem-
ber, AMC negotiated 231 contracts
worth $76,227,637 and let 127 con-
tracts valued at $1,963,235 after formal
advertising. Watson Lab, Red Bank,
N. J., negotiated four contracts worth
$13,587, and awarded two worth $2425
after advertising,

Complete list of September awards
m excess of $1000 by AMC and Wat-

son Lab follows, with the date being the
estimated completion date of the con-
tract:

More Than $100,000

AC Spark Plug divislon, General Motors
Carp., Mich., spare parts and rental allow-
ance for WAA plant, Oet.,, 1951, $1,068,414 :
bombing navigational computers and asso-
ciated equipment, Seopt., 10851, $16,259.473.

Bell Alrernft Corp.,. Buffalo, N. Y., no
deseription or estimated completion date
glven, $3,6556,799,

Bendix Prodoeta division, Bendix Avia-
tlon Corp., South Bend, Ind., spare wheels
and brakes, Aug., 1050, $373,864.

Boeing Airplane Co., Seattle, Wash., spare
parts for B-17, B-29, B-50, YC-37, and C-97
aireraft, June, 1350, 3500.000; design de-
velopment of 120 v. do electrical svstem,
Aug., 1950, $200,856.

Civil Acronauties Aunth.,, Washington,
D C, AF share In Landing Aids Experi-
ment Station, June, 1350, £200,000,

Consolidated Vualtee Airernft Corp., Fort
Waorth, Tex., Incorporation of pod nacelles
with jet engines, ete, Dee., 1948, £715,840,

Continentnl AMotors Corp., Muoskegon,
Mich., engine packettes, power plant quali-
fication tests and data, Aug., 1950, $276,711.

Cox-Stevens Alreraft Corp..  Mineola,
N. Y., aireraft welghing kits, Nov,, 1949,
$113,292,

Curtiss-Wright Airplane division, Curtis=s-
Wright Corp, Columbus, Ohio, spare parts
for C-46 A-D, Nov., 1950, $1,213,831,

Curtiss-Wright Propeller divislon, Curtiss
Wright Corp.,, Caldwell, N. J., machinery
and related production equipment, July,
1850, £600,000,

Dounglns Alreraft Co,, Santa Monica Calif,
miscallaneous services and supplies for the
C-1183 and OC-54C alreraft, June, 195460,
$150,000 : data and flight testing, Dec., 1950,
$3,280,107.

DufMy Constructlon Co., Cleveland, Ohlo,
maintenance protection, utilitles and repair
gervice to GAP No. 7, Cleveland, Ohio,
Sept., 1949, §145,000,

Eelipse-Flonecer divislon, Bendix Aviation
Corp., Teterboro, N. J., photo control sys-
tem, Apr., 1950, $178,797.

Espey Mfig. Co., New York, N. Y., radlo
=¢t AN-THC-TE, Apr., 1950, $115,620.

Fuairchild Alireraft division, Falrehild
Engine and Alrplane Corp.,, Hagerstown,
Ad., spare parts for C-82 and C-119 air-
craft, June, 1950, 3250,000.

Gaveco Laboratories Ine, XNew York,
N, Y, axciter, type A=1, Dec,, 1949, $142,080,

General Electrie Co., Schenectady, N. Y.,
remote control turret svstems= and =pare
parts, Dec,, 1651, §4,000,000; turbosuper-
chargers, Feh,, 1851, §177.156 ; radio noise
filter boxes, spare parts and data, Sept.,
1950, £365,794,

General Electrie Co., Syvracuse, N. Y.,
gun directing radar sets and spare parts,
Jan., 1951, §385,000,

Genernl Mills Ine., Minneapolis, Minn,,
bombsightz and associated equipment, June,
1951, $1,700, 882,

Goodyenr Alreraft Corp. divislon, Good-
vear Tire and Rubber Co., Akron, Ohio, no
deseription or completion date given,
$ELG,508.

Graflex Ine., Rochester, N. Y., ane model
B-type K-41 alreraft ecamera, Mar. 1950,
$154,538,

Hawthorn Co., Kansas City, Mo., releasa
bomb rack type A-5, July, 19851, $159341.

Hughes Aireraft Co., Culver City, Calif.,
na deseription or estimated completion date
wiven, $3,174,132; overrun and fight tests,
gpare radomes, handbooks, Dec., 1949, §201,-

(O

dueck & Helndz Precision Imds., Cleveland,
Ohio, direct coranking alrcraft strater,
adapter jaw, engineering and maintenanca
data, spare parts, Nov,, 1950, $1,302,817.

Jumbo Steel Prodoucts Co,, Azusa, Calif.,
Jumhbo steel stand assemblies, Apre, 1950,
$181.051.

RKaiser-Frazer Corp., Willow Run, Mich,,
storage services in Bohn Aluminum Plant,
Adrian, Mich.,, Dees, 1945, $100.707.

Kollsman Instriment division, Square D
Co., Elmhurst, ¥, Y., altimeters, June 1850,
$131.953,

Lear Inc.,, Grand HRapids, Mich.,, F-5,
autoplilot, Oat., 1951, $1,417,617.

Lewyt Corp.,. Brooklyn, N. Y., =ignal
generator TS-452-17, Feb., 1850, $124,800,

Lockheed Alrernft Corp., Burbank, Calif.,
gpare parts for F-80 alreraft, June, 1850,
200,000,

Lockheed Alreraft Serviee, Ine., Burhank,
Calif., evele reconditioning of C-54 aireraft,
Aug., 1949, 1,520,000,

North Ameriecan Aviation Ine., Los An-
peleg, Calif., eontinuing study, research, and
component development of puided missile,
June, 1950, £8,000,000: spare parts for T-§,
B-25, P-51, F-6, P-56, B-45, and P-32 air-
craflt, June, 1950, 3$520,000,

Northrop Aircraft Ine.,, Hawthorne, Calif,,
additional apare parts for YC-120A alr-
planes, Anr., 1950, $289 409,

I'hilen Corp., Philadelphia, Pa., services

of technieal representatives, June, 1950,
$3,.847,015.

ROCA-Victor division, Camden, N. J., tech-
nical representatives, June, 13560, $180,208.

Raytheon Mfg. Co., Raytheon Production
Corp., Waltham, Mass., radar set AN-APQ-
27, Dec., 1950, §1,142,002.

Kepoblic Aviatlon Corp., Farmingdale,
N, Y., spare parts for F-47D, F-4TN, YF-
§4A, C, D, and E, July, 1950, §108,226.

Rikorsky Alreraft division, United Alr-
eraft Corp., Bridgeport, Conn., spare parts
for H-5 alreraft, Feb,, 1950, §252,232,

Sperry Gyroscope Co. division, Sperry
Corp., Great Neck, N. Y., design, fabricate
and supply one model radar set plus spare
parts, enginearing reports, test equipment,
handbooks, data, no estimated completion
date given, $589,700; A-1 bombing, navi-
gational computers and nssociated equip-
ment., Sept., 19561, §6,279, 372,

Rundstrand Mpehine Tool Co., Hockford,
I11., constant-speed drives F-1A, Nov., 1360,
$3.453,149.

Tumpane Co,, Omaha, Neb., storage, re-
cording and processing of machine tools,
June, 1950, $266,148.

Univ. of Mich., Ann Arbor, Mlch,, research
program on guided misslle systems, Nov,
1950, 800,000,

Westinghonse Electrie Corp., Essington,
FPa., miscellancous parts, assemblies, sub-
asgsembllies or mock-ups, June, 1950, $100,-
000,

Wright Aeronautienl Corp, Curtiss-
Wright Corp, Wood-Ridge, N. J., engines,
spare parts, tools, Jan,, 1950, $1,275,7T45.

Yule and Towne Mfg. Co., Stamford,
Conn,, spare parts for pumps, Dec., 1343,
$355,818,

$1000 to $100,000

Aee Drill Coarp., Detroit, Mich.,, drill,
twist, straight, Oct.,, 1949, §35E4.

Arme Visible Reeords Ine, Cincinnati,
Ohio, visible file cabinets, Oct.,, 1949, $2384 ;
visible filing cabinets, Sept. 1945, $20,451.

Advante Equipment Co., Cinelnnati, Ohlo,
chain spur gear hoist, Oct.,, 19498, %5073 ;
filler az=zembly, Nov,, 1949, 31043,

Avromotive Equipment Corp., Kansas
City, Mo., slaved gyro tester, Apr., 1050,
£12.263 ; spare parts for components, July,
19449, $2717,

Acero Training Industries, Y psilantl, Mich,,
type (-58 trainer, Oct, 1949, 33958 : type
0-58 trainer mock-up, Jan,, 1950, 36181,

Averojet Englnecring Corp., Azusa, Calif.,
rocket refills, July, 19350, 27500; no de-
geription or  estimated completion date
Elven, $15,134,.

Aeronauticnl Radio Ine,, Washington,
D, C., sarvey of alrways in Alberquerque-
Denver-Salt Lake Citv-Denver area and re-
ports based thereon, Jan., 1950, $8000,

Aerogquip Corp., Jackson, Mich., rubber
hoze, Nov,, 1949, $i4,515.

Adreranft Produets Co., Clifton Heights,
Pa,, tester, engineéering data and pump as-
sembly, Deec., 19408, 536,200,

Aireserarch Mfg. Co., Garrett Corp., Los
Calif., gaskets and =screws, Mar., 1950,
$2870.

Akeley Camera Ine, New York, N. Y.,
tester and engineering data, Nov., 1949,
$13,875.

American Alr Filter Co. Inme.,, Loulsville,
Ky., carburetor alr filters, Apr., 1850, $3600,

Amerienn Auto Typewriter Co., Chicago,
111., type 0-12 trainer, Nov. 1940, $2240;
tvpe U-166 trainer demonstrator, Nov,, 1948,
I8750; type T-1 terrain projector trainer,
Nov., 1540, F44.280 ; type 0-12 trainer mock-
up, Mar, 1950, 3335,

American Optienl Co., Buffalo, N. Y.,
spare parts for photographic projectors,
Der, 1949, $6446; microscope, Oct, 1949,
F18346.

American Phenolle Corp.,, Chicaro, I1L,
asgemblles, sub-pssemblies and spare parts,
June, 1350, $2000; radio frequency cable,
Nov., 1949, S3478K,

American  Pneaompatie Tool Co., Los
Angeles, Calif., pneumatic hammer and
maintenance data, Sept., 1949, $§7631.

American Surplus Co., Los Angeles, Calif,,
gun charger purchased from surplus to be
modified, Oct., 1949, 2794,

American Time Produocts Ime., New York,
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From WricHT BrorHERS
first engine to latest in air-
craft power, Socony-Vacuum
has kept pace — providing
exactly the right lubricants to
meet requirements,

-._'-h_

Conselidated -V ulee Aircraft Corp.— Convair

Mobiloil AERO

® Approved by every Aircraft Engine Manufacturer!

@ Surpasses Army-Navy Specifications!

Mobiloil Aero has been thoroughly
tested by engine manufacturers, the
Army and Navy — and found to have
the high stability and anti-wear proper-
lies necessary for severest operating
conditions,

Mobiloil Aero is refined to Socony-
Vacuum's rigid standards from care-
fully selected crudes. Special processes

FOCONY-VACUUM OIL Co., ING, and AHilintes: MAGNOLIA VETROLEUM €0, GENERAL PETROLEUM COnp,

incorporate all properties that assure
most sal:{sfm:tm}' lubrication and eco-
nomical operation.

Today, commercial and private plane
owners find Socony-Vacuum products
at more U. S. airfields than any other
oil company’s. For specific recommen-
dations, contact your nearest Socony-
Vacuum branch office.

PRODUCTS

SOCONY VACUUW
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N. Y., bombsight tachometer calibration
testing unit, Nov., 1849, 32000.

Ampeo Metals Inc., Milwaukee, Wisc,
rear no 50A shaft cones, Nov.,, 1949, $9900.

Anchor Rubber Co., Dayton, Ohlo, rubbar
sheet, Nov,, 1949, §1800.

Anderson Ine., Chicago, 111, beam as-
sembly, wrench assembly, Nov., 1949, $2378,

Antioch College, Yellow Springs, Ohlo,
continuation of research and analvses of
data furnished by Aero-Medical Lab on
current human engineering research proj-
ects Oet., 1550, $17,500.

Baird Assoclates Ine.,, Cambridge, Mass.,,
maintenance service on ona spectrophoto-
meter model B, June 1550, 31080,

Barden Corp., Danbury, Conn., ball bear-
ings, Dec., 1949, §85,500,

Bartky, Walter, Chicago, Ill., consultant
gervices, June, 1950, §1500,

Battelle Memorinl Inst., Columbus, Ohio,
oxtension of jewel bearing group research
program, Aug., 1950, $1700.

Bell Afreraft Corp.,, Niagara Falls, N. Y.,
modify five & VBE-13 bomb talls to Improve
asrcdynamic stabllity, Jan., 1950, 375,600,

Bendlx Avilation Corp., Pacific division,
North Hollywood, Calif,, hydraulic tripod
jacks, Mar., 1950, $1098 ; valves, June, 1950,
3000,

Bendix Products division, Bendix Avia-
tion Corp., South Bend, Ind., spare parts
for fuel injection systems, Jan., 1850,
$8284 ; wheels and brakes, struts and spare
parts, June, 1950, 220,000,

Bendix Radle division, Bendix Aviation
Corp., Towson, Md.,, indieators, MN-420C,
Nov., 1049, $22 498,

Berlin, Don R., St. Louls, Mo., consultant
services, June, 1950, $1500,

Beseler, Charles Co.,, Newark, N. .J., mis-
cellaneous photographic equipment, Oect.,
1540, 32098,

Boelng Alrplane Co., Seattle, Wash,, hand-
book revisions, and long range mission of
B-530 alrplana 47-163, Dee., 1949, $37.070:
spare parts for YL-15, B-29, and B-50 air-
eraft, June, 1950, $25,000.

Bolee-Crane Co., Toledo, Ohio, bench tvpe
drill press, Oct., 1949, £4128,

Bollay, Willlam, Downey, Calif., con-
sultant services, June, 1950, $1500.

Booz, Allen and Hamilton, Chicago, IIL,
interim missiles program study, Oect. 1949,
+1500.

Bradbury, Dr. Norris E. Los Alamos,
N. M., consultant services, June, 1950, $1500,

Brodle, Ralph N. ©Co.. Oakland, Calif,,
meter fuel Alow, 250 gpm valve flow control,
Oct., 1943, $1232,

Buehrle, Phillip H. and Sons, Spotswood,
N. J., antenna, test horn tyvpe in accordanca
with U. B, Air Forece drawing list, Sept.,
1949, (Watson Laboratories), $1173.

Buning, Charles Co. Ine., Chicago, IIL,
navigation plotting machine, Sept., 1948,
$1406.

Burton-Rodgers 1Ine, Cincinnati, Ohio,
trainer, AN-T-1004, Nov., 1949, $4073:
trainer type O-61, demonstrator, Jan., 1950,
511,797,

Cable and Wireless Lid., London, Eng.,
custodial services, June, 1950, 33000,

Californin Hesearch Corp., San Franclsco,
Calif., continuation of Investigation, addi-
tional studies and reports on gas turbine
éngine fuel, June, 1850, 319,500,

Caplital Sales Service o, Washington,
D. C., wardrobe racks, Nov., 1949, $29.673.

Cessna Alreraft Co., Wichita, Kans., spare
spare parts for LC-126A, June, 1950, 3$2500.

Columbuos Genl, Dept., U, 5. Army, Co-
lumbus, Ohio, cotton duck, Sept., 1949,
$21,172,

Cook Electrie Co., Chicago, I1l., qualified
enginears for the purpoze of conducting cal-
culating and wind tunnel test for evaluating
parachute systems with special warhead
V-2 rocket, Dec, 1049 51(.000,

Cox-Btevens Alreraft Corp., Mineola,
N. Y., maintenance and repair to alectric
welghing kits, June, 1950, 335,000,

Crown Office Supply Co., Chicago, II1.,
dictionary stands, Oct. 1949, $6370.

Curtiss-Wright Airplane divislon, Curtiss-
Wright Corp., Columbus, Ohio, spare parts
for C-46 aircraft, June, 1950, $50,000.

Danls, B. G, Co,, Inec, Davton, Ohio, in-
crease in roof height of rocket test cell in
bullding Ne, 79-D, Feb., 1950, $5575.

Davey Compressor Co., Kent, Ohio, com-
pressor and maintenance data, Dec, 1949,
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£§52,706 : portable air compressor revision
data, Dec., 1940, $39,400.

Dayton Ajircraft Prodocts Ine, Dayton,
Ohio, 20 each, propeller dolly, transportation
type C-1C, Fab., 1950, $22,137.

Delta Engineering Sales Co., Cincinnati,
Ohio, hose-coupler fittings, Sept., 19498,
$18008,

Denlson Engineering Co., Columbus, Ohlo,
manifolding set; hyvdraulic jacking type
E-104, Jan., 1950, §50,136.

Design Center Ine., Flushing, N. Y.,
trainer, type Q-1, Oct., 1940, 31184,

Design Fabrieators Ine.,, Dayton, Ohlo,
demonstrator trainers, Jan., 1950, $3737.

Diamond Instrument ©Co., YWakefiald,
Mass.,, radio frequency plug, Nowv., 1949,
$4144.

Ditto Inec., Chicago, Ill., duplicating ma-
chines, Nov,, 1949, $17.520.

Donoavan, Allen ¥., Buffalo, M. Y., con-
aultant sarvices, June, 1950, $1500.

Douglas Alreraft Co., Long Beach, Calif,,
repair of Integral fuel tanks on C-T4 alr-
plane 42-65410, Nov., 1949, £15,000.

Dow Chemieal Co., Midland, Mich., re-
search and development of a high-strength
magnesium sheet alloy, Aug., 1950, $33,301.

Du Pont, E. I. De Nemours, Wilmington,
Del., photo bromide proj. paper, Sept., 1949,
33976,

Duellman Electrie Co., Dayton, Ohlo, filler
assembly, Dec., 1949, $12,026.

Dumont, Allem B, Lnbs. Ine., Clifton,
N. J., cathode ray oscillograph, Dumont
type, Sept., 1948, (Watson Laboratories),
$316G8.

Eagle Manufacturing Co., Wellsburg, W.
Va.. pump type oiler, Oct., 1043, 6506,

Eastman Kodak Co.,, Rochester, N. Y.,
photomechanical ortho film, Jan,, 1350,
£96,447 . photographic film, Oet., 19486,
£§5762 ; photographie film, Oct., 1949, 31742 :
photographie film, Dec, 1548, 310,060 ; mis-
cellaneons photopraphie eqguipment, Fab,,
1950, §2153.

Eclipse-IMioneer division, Bendix Aviation
Corp., Teterboro, N. J., amplifler transmit-
ter for throttle actuator, Nov., 19459, 7863 ;
voke assemblles, Mar.,, 1350, F7471; aoll
pressure transmitters tyvpe P-1, Jan.,, 1950,
$7564: manifold pressure Indicators, type
B-16, June, 1950, §26,922 : assemblies, sub-
assemblies, and spare parta, June, 19850,
5000 : spare parts for instruments July,
1851, 315,000;: overhaul and mainténance
parts for boost controls, June, 1950, 210,000 ;
tester aszszpmbly and tester Mar,, 1950, $59, -
663 ; oll pressure transmitters, tvpe FP-2
Feb,, 1851, 338,908 ; oll prez=ure indicators,
type B-19, July, 1950, $3529; oxvgen mask
valves, Nov., 1949, £1020,

Elcor Ine., Chieago, Ill.., alternator as-
sambly, type B-1, Nov,, 1949, $§79,665 ; spare
parts for alternator, Oect., 19489, 236,053

Electronie Brazing Co., Montelalr, N, J.,
ignition harness testers, Nov., 1949, §56,895,

Elliott, Carleton R. Co., Davton, Ohio,
demonstrator trainers, Feb,, 13650, %4046 ;
demonstrator trainer, Jan,, 1950, $G68BE.

Emerson Eleectrie Mfg. Co,, St. Louis, Mao.,
miscellaneous parts and/or assemblies of
fire control system, type A-1, Oct., 1349,
$20,000; na description or estimated com-
pletion date given, $8565.

Engelhard, Charles Ine., East Newark.
™. J., tester aszembly and engineering datn,
Dee, 1949, §16,038,

Farrand Optieal Company, New York,
™. Y., handbook data for Y-1 bombsight,
May, 1950, $73,133.

Federnl Alreraft Works, AMinneapolis,
Minn., wheel skis for the YC-125E alrplanes,
Nov., 1950, $55,000,

Federnl Petroleom Corp., (Watson Laho-
ratories), Newark, N. JI., gasoline, Oect.,
1949, 31506,

Federnl Supply, Burean of, Kansas Clty,
Alo.,, miscellaneous furniture, Aug., 1949,
$93,266.

Felaenthal G. and Sons, Chicago, IIL,
trainer, AN-T-1003, Nov., 1940, 3$1264:
mock-up trainers, Nov., 1948, $2311; dem-
onstrator trainers, Jan., 1950, $6063.

Gaertner Sclentiie Corp., Chicago, I,
design and construction of one special co-
ordinate cathetometer, May, 1950, $49935.

Gaveco Laboratories 1Ine.,, New York,
. Y. wvoltage regulating execiters, Nov,,
1949, $78,125.

General Anlline and Film, Binghamton,
M. Y., photographic film, Dec., 1940, 230761.

Genernl Eleetrle Co., BEridgeport, Conn,,
electrically-heated cover for plasma bottles,
Feb., 1950, $1684 : clocks, Oct., 1949, $3570.

Genernl Electric Co., Schenectady, N. Y.,
spare parts for drives, Jan., 1850, $54,6565;
modification of gyros to elinminate radio
nofse Interference, Dee., 1849, §$16,969;
tachometer indleators, type E-28, Oct., 1950,
$8702 ; frequency meter watt-varmeter volt-
meter, spare parts, data, Jan,, 1950, $35,188 ;
relay generator, field control, engineering
data, malntenance data, May, 1950, $7058 ;
miseellaneous spare parts, assemblies and
sub-assemblies, June, 1950, $25,000; spare
parts for instruments, June, 1950, §$10,000.

General Electrle Co., Syracuse, N. Y.,
coll assembly, 50 each, Feh.,, 1950, $6040;
factory familiarlzation training, Mar,, 1950,
$50,152 ; Electronies Dept., capacitor and
insulator, June, 1850, $11,635.

Genernl Radlo Co., Cambridge, Mass,
strobotac, Nov., 1948, 33042,

Gilfillan Bros. Ine., Los Angeles, Callf.,
technical services, Dec., 1949, $17,650.

Globe-Wernleke Co., Washlngton, D, C.,
bookease sectlonz, Oct., 184%, £1113; ecos-
tumers, Nov. 194%, $39832,

Goodrich B. F. Co, Akron, Ohio, rubber
sheet, Nov., 1949, $7191; deicer plug and
sleave, Dec,, 1948, 32051; wheels, brakes
and spare parts, June, 1950, 35000 rubber
hose, Nov., 1949, §$15,660; sponge rubber,
WNov,, 1949, 54840; rubber material, Nov.,
1949, $7332,

Goodyear Tire and Rubber Co., Akron,
Ohlo, wheelz and brakes, Mar.,, 1950, $14,-
012 : wheals and brakes, parts, data, Mar.,
1950, $21,926; rubber hose, Nowv., 1948,
£22,161; rubber hose, Nov., 19495, 32749
brake linings and brakes, May, 1950, $98,.-
312 ; =lotted and plaln discs, June, 1950,
£2737: spare parts for wheels and brakes,
Juna 1950, £15,000: airplane casings and
tubes, Oct. 1949, $65,770.

Gosiger, C. H. Machine Co., Dayvton, Ohino,
bench type drill presa, Oct., 1949, $1136.

Graflex Ine.,, Rochester, N. Y., finger
print eameras, Feh,, 1850, $1170.

Grant Photo Prodoects, Ine, Lakewood,
Ohio, waterproof proj. photo paper, Oct
1949, 37268,

Graybar Electric Co. Ine., Dayton, Ohlo,
electric soldering iron machine and tool

assembly, Nov., 19489, $2030.
Grumman Alreraft Engineering Corp.,

Beathpage, N. Y., spare parts for SA-16 alr-
eraft, June, 1950, $5000 ; factory familiariza-
tion training, Oct., 1949, $1636.

Hackensack Cable Corp., Hackenasack,
N. J.. tow target cable, Jan., 1950, §44,012.

Halold Co., Rochester, N. Y., photocopy
paper, Sept., 1940, $2295,

Hartman Electrie Mfg. Co., Mansfield,
Ohio, relay generator overvoltage enginear-
ing data, maintenance data, May 1950,
£5011.

Heil Co., Milwaukee, Wis.,, procurement
of spare parts for takeoff control assembly,
Nov., 1949, $18,278.

Herman Mfg., Co., Lancaster, Ohio, bar
:15:;1;;:11}]1&5 and fork assemblies, Deec., 1948,
£6 ;

Hewitt Hubber of Buffalo division Hewitt-
Robins Inc., Buffalo, N. Y., robber hose,
Nov., 1949, §398E,

Holmes, G. W. Co.,, Columbus, Ohlo, cut-
away trainer of aircraft engine and propel-
ler, Degc,, 1945, §29,167 : demonstrator train-
ers, type U-171 and TU-161, Nov., 1549,
$19.440; mock-up and demonstrator train-
ers, Nov,, 1949, §7437,

Houghton E. F., and Co. Philadelphia,
Pa., spare parts for hydraulic jacks, Dec.,
1949, $9800,

Hydropnek, Los Angeles, Calif.,, rubber
material, Nov. 1949, $1177.

Hydropress, Ine., New York, N. Y., main-
tenance inspection of heavy press equipment
at Adrian, Mich., Dec,, 1949, 348,536,

Imagineering  Assoclates, Hollywood,
Calif., demonstrator tralners, Jan., 1350,
$h444.

Indiann University, Bloomington, Ind.,
determination limits within which operator
behaves as a linear system in response to
visual inputs, Oect., 1950, $30,250.

Indianapolis Varnish Co., Indianapolis,
Ind., increased transportation charges and
thinner cellulose nitrate, Sept., 1949, §2414.

Industrial Precision FProd. Co., Chicago,
I1., beam assembly-wrench assembly, Nov.,
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1949, $1856.

Industrial Precision Prod. Co., Chicago,
IlL., vuleanizer assembly, Oect., 1945, $4600;
holder assembly and tool assembly, Deec.,
1949, $3718.

Jack & Heintz Precislon Industries, Clave-
land, Ohio, actuator aszsembly, Jan., 1950,
$70,887;: assemblies mnd sub-assemblies,
June, 1850, $10,000.

Jackson Elecirie Instruoment Co., Davton,
Ohlo, tester and engineering data, Dec,
1949, $43,675.

Jayson-Bailey Co., Binghamton, N. Y.,
adapter assembly, Nov., 1948, 51817,

Kalitinsky, Dr. Andrew, Oak Ridge, Tenn.,
consultant, June, 1950, $£1500.

Kay Rubber Co., New York, N. Y., rubber
material, Nov., 1949, 312 462,

Kildde, Walter and Co. Ine., BEelleville,
N. J., ¢ylinder and wvalves, June, 1950,
24965 ; fire extinguishers, June, 1950, $5000.

Kinga Electronles Co., Brooklyn, N. Y.,
radio frequency adapter connector recep-
tacle, Nov,, 19489, $2200.

Koehler Alrcraft Produects, Dayton, Ohio,
drain wvalves, Dec., 1949, $2630.

Hollsaman Instrument division, Square D
Co., Elmhurst, N. Y. manifold pressura
transmitters, typa L-1, Jan. 1350, $8575:
assemblies and sub-assembliez, June, 1950,
210,000,

Krouse Testing Machine, Columbus, Ohlo,
repalring and modernizing two vibration
testing machines, Dec., 1948, $1500.

Leach Relay Co., Los Angeles, Calif., re-
lays, Oct., 1949, $2048,

Lawls Englneering Co., Naugatuck, Conn.,
indicators, type K-5, Mar.,, 1950, §9812,

Lieb-dackson Co., Diayton, Ohio, by-pass
piplng system for 2 ft. x 2 ft. supersoniec
wind tunnel, Dec., 1949, $4590.

Lighting and Trans. Res. Inst.,, Minneap-
olis, Minn., services, continuation of re-
zearch on radio Interference fields In air-
craft, Oct., 1850, $23,985; arresters, Febh.,
1950, $1080.

Linde Alr Produncts Co., New York, N. Y.,
ltl;:é:ég ox¥gen storage containers, June, 1950,

Linear Incorporated, Philadelphla, Pa.,
rubber material, Nov., 1949, $1174.

Link Avlation Devlees Inc., division, J. V.
W. and Co., Binghamton, N. Y., malnte-
nanca and repair services to Link tralners,
July, 1850, $5000.

Liguidometer Corp., Long Island City,
N. Y., spare parts for instrufnents, June,
1950, $10,000; tester and engineering data,
June, 1950, $28,800.

Loewy Construction Co. Ine., New York,
N. Y, retain custody of government-owned
drawings pertaining to government heavy
press equipment, declpher cross-index and
translate same, June, 1950, $12,000,

Lord Mfg. Co,, Erie, Pa., vibration Insu-
lator, Nov., 1949, $5321,

Louls-Allls Co., Millwaukee, Wis, elepg-
tronic control, Nov., 1949, $1521.

Macelwane, Dr. James B., St. Louis, Mo.,
consultant services, June, 1950, $1500.

Machine Produocts Co.,, Wichita, Kans..
maintenance, fire and guard protection GAP
Mo, 13, Wichita, Kans., Sept., 1949, $31,191,

Magnnflux Corp.,, Chicago, I1l., demagne-
tizer assemblies and magnetic inspection
machine, Jan., 1950, $44,520.

Management and Research Ine., Primos,
Pa., trainers, type Q-64, Nov,, 1949, $3960 ;
mock-up trainers, Nov,, 1949, $1579: dem-
onstrator trainers, Jan., 1950, £11,570.

Manhattan Rubber divislon, Ravbestos-
Manhattan Incorporated, Passale, N. J.,
rubber hose, Nov.,, 1949, $2993.

Mansfleld and Green, Cleveland, Ohlo,
tester, Nov., 1949, $15,650,

Marion Berew Products Co., Marlon, Ind.,
tezter assembly, Nov.,, 1849, 36256,

Martin, Glenn L. Cn., Baltimore, Md., bill
of material for YSSM-A-1 gulded missiles,
Oet., 1949, 33362,

Marvel, A. Co,, Caldwell, N. J., balancer
assembly and maintenance data, Oct,, 1949,
349,940,

Marvel - Sehebler Carburetor division,
Borg-Warner Corp, Flint, Mich., miscellane-
ouns carbhuretor spare parts assemblies and
sub-assemblies, June, 1050, T5000,

MoColpin-Christie Corp. Lid.. Los Angeles,
Calif., Input rectifier, Nov., 1949, $1258.

MceConnnonghey Statloners Ine., Spring-
field, Ohio, drafting chalrs, Nov., 1949,
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34664,

MecDonnell Alreraft Corp., SL Louis, Mo,
flight tests with afterburners, Dec., 18549,
288,685 ; standard characteristles charts,
Jan., 19560, $498%.

~ MeQuay-Norris Mfg. Co., St. Louls, Mo,
pressura switches, Oct., 1949, $1152.

Meyer, Charles A. Co., New York, N. T,
translations, June, 1950, $48,000.

Miaml University, Oxford, Ohlo, research
on location discrimination, Jan., 1951, §4383.

Midwest Engr. Dev. Co. Inc.,, Kansas City,
Mo., radar transmitter, Nov., 1949, $86,331.

Minneapolls Honeywell Regulator Co,
Minneapolls, Minn., parts for B-4 regulator
systems and repalr work, June, 1952, $56000.

Monument Englneerlng Co,, Indianapolis,
Ind., tester, engineering data, maintenance
data, Dec., 1949, £29,920.

Moody D. and Co., Tulsa, Okla,, GE gun
chargera purchased from surplus to be modi-
field, Cet., 1949, $2400.

Nasco Inme., Cleveland, Ohio, tester, Sapt,
1949, 36500,

Nash Engr. Co., South Norwalk, Conn.,
alr compressor, June, 1950, $16,516.

Navy Department, Chief Bureau of Aero-
nautices, Washington, D. C., radar beacon
AN-DPN-3, Sept., 1949, §4000.

Neal Machine and Tool Co,, Lima, Ohlo,
beam assembly-wrench assembly; Mar,
19560, $1780.

New Departure division, General Motors
Corp., EBristol, Conn., ball bearings, Dec.,
1949, $14,400,

Nixon Nitratlon Works, Nixon, N. J.,
orange plastic sheet, Apr., 1950, $21,8665.

North Amerlenn Aviatlon 1Ine., Loa
Angeles, Callf.,, bracket tube wrench pliers,
Jan,, 1950, $35,882; items for B-45C alr-
planes, Oct., 1950, §12,965; relocate GF
engine exhaust temperature thermocouple
on 333 F-86 airplanes, Nov.,, 1950, $§23,849;
pilots ejectlon seat assemblies, Oct., 1948,
$2666.

Northrop Alreraft Ine., Hawthorne, Calif.,
classified, Juna 1950, $54,296 ; standard alr-
craft characteristica charts and summary
sheets for YC-126A and YC-125B airoraft,
Nov., 1949, $3981.

Ohio State University, Columbus, Ohilo,
provide graduate courses of study, Sept.,
1950, $80,900.

Ohlo State Unlversity Research Founda-
tion, Columbus, Ohio, additional services in
form of Investigation In cooling of electronic
equipment, Dec., 1950, $63,683; research of
infra-red detection, Dec,, 1950, $26.400,

Optron Laboratory, Davton, Ohlo, gservices
and materials in connection with prepara-
tion of glass plates, ete., June, 1950, $50,000,

Ordnance Bureaun of Navy Department,
Washington, D. C., drive, assembly fixture,
turntable assembly testers, Oct, 1548,
22400,

Burean of Navy Department, Washington,

~ I C., research and development of MX-T70
' ram jet powar plants, Sept., 1950, $79,000.

Ordnance Department of the Army, Wash-
Ington, D, C., develop and test various ex-

. ploglve-operatad devices, Dec., 1949, $6350.

Otterbein Fress, Dayton, Ohlo, supply,
printing, Aug., 1950, $10,000,

FPan-American Tool and Machine Corp.,
Dayton, Ohio, beam assambly-wrench as-
semhbly, Dec,, 1948, $11983.

Paramonnt Rubber Co., Detroit, Mich.,
helmets, Dec., 1949, §13,176.

Patton Mfg. Co. Ine., Springfiald, Ohio,
beam assembly-wrench assembly, Nov.,
1949, $1981.

Peerless Hadio Distributors. Jamalea,
N. Y., tube, type 3C45, Oct, 1949 (Watson
Laboratories), §1253.

FPesen FProduocts division, Borg-Warner
Corp., Cleveland, Ohio, pump, spare parts,
Apr., 1550, $9805: pump assembly, Dec.,
1949, $1090; oil transfer pump, May 1950,
£1500,

Phaostron Co., Pasadena, Calif., antennas, =

June, 1550, $1188.
Philadelphia Gen. Dep. Office QM, Philad4
delphia, Pa., cotton duck, Sapt., 1949, 8730,
FPhileo Corp., Philadelphia, Pa., factory
familiarization, Feb,, 1950, $4800: modify
and fight test radar set, Sept., 1950, $19,922,
Piper Alrecraft Corp., Lock Haven, Pa.,
camera mount, Jan., 1950, $4810.
Pittsburgh Plate Glass Co., Pittzburgh,
Pa., spare parts for B-29 alrcraft, Apr.,
1950, 53,062,

Polytechnle Res. and Dev. Co., Brooklyn,
N. Y. signal generator, TS-602-U, Aug.,
1950, $50,313: osclllator, external cavity
rack-panel mounted for 7 to 11 KMC-SEC
band, Dec. 1949, (Watson Laboratories),
1550,

’ Port Clinton Mfg, Co., Port Clinton, Ohlo,
beam assembly-wrench assembly, Nov.,
1849, $8290.

Porter, Richard W., Schenectady, N. Y.,
consultant services, June, 1550, $1500.
Quaker Ruobber Corp., Philadelphla, Pa.,
rubber shest, Nov., 1949, $3510.

R-0 Machine Co,, Dayton, Ohlo, modifica-
tion of GE gun chargers, Fab., 1950, $2506.

Racon Electrie Co, New York, N. Y.,
speaker mechanism, Oct., 1949, $5438.

-~ Radioplane Co., Van Nuys, Callf,, revise

four each targets to Include RPS-4 stabillza-
‘tlon syzstem, Sept., 1949, $6156.

Raytheon Mfg. Co., Raytheon Production
Corp., Waltham, Mass, radar set AN-
APQ-27, Dec,, 1350,

Reconstruetlon Finance, Bantam, Conn,
spares for seats, Nov., 1949, §2872; spares
for seats, Nov., 1949, $3161.

Recordak ﬂnml New T’anl:.,, N. T"l Il'hﬂtl:l-
graphie film, Oct., 1949, $T165.

Recordak Corp., Washington, D. C.,
photographic film, Oct, 19485, $1835.

Recknagel Machine Prod. Ine,, Spring-
field, Ohio, fixture assembly, centering HSG
evro P-N E003, speclal tools, Nov.,, 1543,
F1865.

Heed Research Ine.,, Washington, D. C.,
gpare parts for simulator for analyzing
transient heat flow, Oct., 1945, $11,269.

Refrigeration Equipment Co., Da¥yton,
Ohio, Freon-12 pumping system for wind
tunnel refrigeration equipment, Jan., 1850,
$13,178.

Remington Rand Ine., Dayton, Ohlo, flling
cabinets, Oct., 19489, $2289.

Republie Avlation Corp., Farmingdale,
N. Y., epara parts for F-4TD, F-4TN, YF-
84A, C, D, and B, July 1950, $25,000.

Reynolda Metals Co., Rlchmond, Va., re-
flactor, RR-12-T, Dec., 1949, $11,620.

Rheem Mfg. Co., Lester, Pa., demon-
strator trainer, tyvpe U-164, Jan., 13960,
$8185.

HRockford Paint Mfg. Co., Hockford, TIL,
enamal, Nov.,, 19841, $11,242.

Rocky Mountain Steel Prodocts, Los
Angeles, Calif.,, beam assembly-wrench nas-
sembly, 1943, §E318.

Rosenberg, H Z-0o0,, Buffalo, N. Y., drives,
tall gun mount, azimuth and/or elevation,
Oct., 1949, $10,934,

Hoth Office Equlpment, Dayton, Ohlo,
drafting stands, Dec., 1949, $2205.

Hyan Aeronautienl Co., San Diego, Calif.,
spare parts for L-1T7 alreraft, July, 1950,
$10,000.

Safewny Steel Products Ine.,, Milwaukee,
Wis., stvle V multi-lavel service, Dec., 1949,
$66,062,

Sangamo Eleetrle Qo., Springfield, 7111,
capacitors, Nov., 1949, §2340,

Schuttlg and Co. Inec,, Washington, D. C.,
tester assembly, Nov.,, 1949, $5238.

Seintilln Magneto divigion, Bendix Avia-
tion Corp., Sidney, N. Y., booster coils, Dec.,
1848, 370,465 ; magneto and ignition harness
gpare parts and sub-azsemblies, Juna, 1950,
$50,000.

Selectar Industries Ine., Long Island,
N. Y., radio frequency adapter connector
receptacle, Nowv,, 1349, 31530.

Slgnal OMcer, Washington, D. C., slgnal
generator, TS-317-U, Oct., 1549, §5091,

Simpson Constroction Co., Chicago, TI1.,
additional services and materials in conneac-
tion with Installation of plating room faclli-
ties, Oct., 1949, $2598,

Spencer Thermostat Co., Attlahoro, Mass,,
assemblies, sub-assemblies, and spare parts,
June, 1950, $2000,

Sperry Gyroscope Co. Ine. division, Sperry
Corporation, Great Neck, N, Y., spare parts
for iInstruments, June, 1850, $20,000;
adapters and data, Mar., 1950, $5250; Zero
reader installation in government-owned air-

plane,’ Sept., 1950, $5848,

Spieer Mfg. Co,., Dana Corp., Toledo, Ohio,
spares for F-1 truck tractors, Sept., 1849,
$5439.

Standard Plexo Co., Carlisle, Pa., crystal
units, Oct,, 1949, $10,153.

Standard Rolling Mills Ine., Brooklyn,
N. Y., additlonal work on reflector research,



Oct., 1949, 531,800,
Standard-Thomson Corp., Davion, Culo,
pressurlzing valvea, Nov,, 10495, §156640.

Stanford Unbversity, Palto Alto, Calif,,
THE NEW LOCKHEED F-90 | i o iiiiiiwiio:
-~ tabolism and temperature regulation, e, w% m W%‘_ﬁ

1950, £140 9%7.

sSstewnrf, Homer 4., Pasadena, Calif., con-
sultant services, June 1950, 1504,

wiott, Tharles i, Co. Ine., Washinzston,

D. C., chairs, Nov., 1943, §12,351. O N VA E S
surface Combuastlon Corp., Toledo, CHileo, c l T Q 9

henters, June, 1950, 23000,

Svivanian Electrie Products Ine., Flushing, iy F y N
N, Y., test program of the modified N1 L 1 G CLASSROOM
pulse time telemetering system, Oet,, 1340,
B4 BT,

Syrnense Gapuge "IIII'E Corp., 3SYriclss,
xN. Y., filler azsembly, Jan,, 1950, £5243,

Ryrneuse Unbversity, Syvracus=e, N, Y, re-
dsenrehl analvais and investigntion directed
toward the development of techniques nedess-
sary o provide infra-red detector tubes of
the photo-conductive type, e, 1080,
$28,.343,

Taylor, Thomns and Sons Ine.. Huodson,
Maze, rubber material, Nov,, 1349, 42135,

Tl prsibin Alrernft Tire Corp., =
Framcizeo, Calif.,, retreading casings, Ot
13049, $1:4.:401,

Unlted Alreraflt Produaets, Dayvton, Chio,
diverter valves, Apr., 19450, 5602 5 thermi-
sifatle bleed valves, Nov., 1543, F12540,

1. 8. Rubber Co., Mishawaka, Ind., floor
gttress, Dee., 13550, §F11640; shelter mol-
tress, shoes, Jan. 1850, £§6300,

U'. 5. Kubber Co,, New York, N. Y., rub-
ber sheet, Nov., 1949 $£3508: rubber hose,
Nov., 1949, 352,084 sponge rubber, Dec.,
194%, %1461;: rubber material, Pec., 1943,
$47.974; rubber hose, Nov., 1349, FI3,206

U, % Rubber Co, Woonsocket, H. 1., tent
frame nnd floor mattress, [ee,, 13038, 24000,

United Transformer Corp., New York,
N. Y. Alter, Jan., 1350, 400,

University of llinoeiks, Urbana, 111, wddi-
tiomal requirements in connection with the
résearch andalvsls and investigations  dl-
rected toward (he development of wide
range oxelllators and amplifiers, Ocet,, 18950,
L5000, (LD,

University of Michigan, Hegents of the,
Ann Arbor, Mich,, ressarch on fuel spray
and fuel spray nozzles, Sept., 1950, $22.600.

Unlversity of Notre Duame, Notre Damse,
Ind., studies and experimental investiga-
thon directed toward the development of &
phasze diagram of the titanium-fron alloys
system, Nov,, 1840, 17,175.

University of Rochester, RHochester, X, Y.,

* ' respiratory Investigations on high altitude
oxXyviEen egqulpment, Nov., 1950, 222170,
veolS EQUIPPED | i & Vilii

= |]-|]l_|1_||_[.'.':|".||lt:|]|;" projectors and spares,
Dec., 1949, §23.4
Wall, Juohn ‘||I H}'r.'tq.'l.mr*, M. Y., migecel-

Now undergoing exhaustive teses, the new Lockheed J;';';""I'l'f‘ photographic equipment, Nov., 1949,
E E R
F'El'ﬂ is one of the latest of che U.5. Air Force | Wentherhend Co., Cleveland, Ohio, rubher
jet fighters. It is a big, high- 5Fe¢d 1":"“_5 rAnge material, Nov,, 1945, BI625,
fighter designed for penetration fighting far Western Electrie Co., New York, N. Y,
= transformer and mount, Feh., 1350, $11.662,
behind enemy lines. Naturally, the F-90 15 et 3 it Pk i Al
' . &E aw L R R FLN T i AL TR BLE Y o B R "
Whlltlkf-‘ff;‘qﬂ'FFfd from SIEM (o 3tern . Lock- Ohio, relay exciter, control, 200-115 wvolte,
heed engineers selecred Whittaker moror- spares, spare parts datm, Mar., 1950, £54 .-
operated shut-off valves for the viral fuel and | #18. : . _ . : ‘ . .
engine oil systems. Whittaker hor air values | | rentinghouss: Slentyte Covs L Cni, oon to be placed in operation by the United States Air Force, is
maintenance data, Dec, 1949, 16870,

control the jer engine compressed air dis-
tribution system. World-wide acceprance for
Whittaker valves has made them the stand-
ard of industry. We invite you to submir
your valve problems to our engineering
dept. WM. R, WHiTTAKER CoO,, LTD,,
915 N.Cicrus Ave., Los Angeles 38,Calif.

Weston Electrie Instr. Corp., MNewark,
N, J., volt-ohm-milliameter and engineering
data, Mar., 18950, $9%4840,
| White Tuning Corporation, New Yaork,
N. Y. antenna system AS-37-ART, Mar., \
1850, £$45,407. . . . .

Wilson Mechanical Instroment Co, di- ﬁ'ﬁ :IE\'-E’:IPH'IEnt ﬂ'F thE Cﬂn"fl"-l-lﬂer, Pfﬂ?ﬂd h? ml“iﬂnl ﬂi I.'I'IIIE! ﬂF
vision, American Chain and Cable Co, .
New York, M. Y., hardness testing machine,
Sept,, 1950, $13,323,

Wind Tuarbine Co,, West Chester, Pn.,
lightweight antenna supporting mast, Sept.,
1348, (Watson Laboratories), $746:4,

Withrow, Dr. Jumes K., Columbus, Ohio,
consultant services, Juls, 1850, 334000,

Wright Aeronautleal Corp., Curtiz=-Wright
Corporation, Wood-Hidge, N. J., report of
time, cost and resources o produce engines _
against industrial mobilization require- 7 2 : : i

ents, Der., H49, 0,51 - balancer 5, \ ' . i
Ot Stk Shars T CHERER JER Consolidated Vultee Aircraft Corporation

York Corp. Cincinnati, Ohio, parte for . = Pl
11% inch x 10 inch York Ammonin Com- San Diﬂgn, c'ﬂllfﬂl’ﬂlﬂ had Fort Wnrth, TEIﬂS

pregsor, Nov,, 1949, $14380,

the Convair T-29, the first post-war, high-speed, multi-place trainer.

airline service, this flying classroom is fully equipped for the mass

training of student navigators.
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Wide variety of data recording and tele-  approximately 500 Ib. of research instru- in preparation for launching, telemeters
metering equipment carried in supersonic  mentation, NACA research aircraft model  longitudinal and normal accelerations from
Bell X-1 (left). Craft was designed to carry  (right) htted with rocket booster, shown  which lift and drag data can be computed.

Report on Telemetering in Aero Research

New science, keyved to need for fast transmission of
data. grows rapidly as basic tool in missile studies.

By Robert McLarren

I'he armed services of the U. 5. have
employed %8-10 million worth of spe-
cial avionmic equipment since V-] Day
in their vast research programs on
guided missiles and special piloted re-
search aircraft.

OF this total, only abount 32.5 million
worth has been obfained by direct pur-
chase from industry. Remainder has
been fabricated on the spot because
of the highly specialized characteristics
desired of each particular piece of
equipment. It 15 apparent that tele-
metering equipment will become an
mtreasmglpr important factor in the
aviation industry, provided various
standard units«can be devised applicable
to a wide range of test conditions.

Here 1s a general summary of the
field and an analysis of manv of these
conditions:

B Research  Instrumentation—This s
one of the pioneer avionic fields, dating
back to World War I. Fundamental
task this equipment performs is to pro-
vide a permanent record of the changes
undcrgﬂm: by an aircraft in flight.
Briefly, its purpose is to answer the
question: “What happened?” regard-
ing any function of the plane and its
equipment. This questmn was usually
answered by a test pilot, who made fre-
quent entries during flight, in a log
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strapped to his knee. 'T'his method had
obvious limitations.

One of the first instrumentations was
a moton picture camera focused on
the aircraft’s instrument panel (or a
duplicate panel mounted elsewhere in
the airframe), which recorded changes
im all readings with time throughout
the Aight. This method is still in use
but. again, 1t has limitations—chiefly
weight and complexity,

As pilotless awcraft became prac-

tical, instrumentation problems became
acute, They were Furth::md rendered
complex when pilotless aircraft and
missile speeds and altitudes carried the
equipment far beyond the range of
accurate observation possible by either
ground or air personnel.
» Telemetering Mandatorv—It was to
solve the basic pmhlcm of ““‘measure-
ments from a distance” that telemeter-
ing became a separate phase of the gen-
eral avionic science.

There are two general situations in
which telemetering systems are manda-
tory—when the aircraft is expendable,
nnh:'::ltmg that records made within the
aircraft run the risk of destruction; and
when data must be available instanta-
neously, such as to permit changes in
the aircraft controls, power, ete. to pre-
vent premature destruction. It is the
first situation which characterizes in-
strumentation in pilotless aircraft and

guided missiles, since in the great ma-
jority of cases tht:}' make only a single
flight and are utterly destroyed on
impact.

Many small pilotless aircraft are
equipped with parachutes for a safe
descent at the conclusion of the
powered portion of the flight but such
craft still run grave risks of destruction
or loss through sinking in the ocean,
coming down in inaccessible areas, mal-
functioning of the parachute equip-
ment, etc.

A typical telemetering problem, then,
5 one requiring the transmission of a
variety of data in a very short space of
time; certainty of safe, efhicient opera-

tion; lightweight equipment; freedom
from mterruption due to violence of
maneuver; freedom from atmospheric
effects, such as temperature, moisture,
low pressure, etc.; independence from
high acceleration due to launching or
maneuver; and freedom from vibration
—all adding up to the everpresent de-
mands of ruggedness, simplicity and
dependability. K

» Telemeter's Job—The telemeter must
be able to measure an extremely wide
variety of information quickly and ac-
curately.

In a typical installation the following
quantities are required for measure-
ment and transmission: Aircraft atti-
tude in roll, pitch and vaw; altitude
and speed;: movements of ailerons, rud-
ders, elevators, flaps, spoilers, air brakes,
etc.; acceleration of the aircraft in the
longitudinal, lateral and vertical direc-
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HYDRAULIC FUSES

Designed to prevent an excessive loss
of fluid when a leak or rupture occurs,
Simmonds hydraulic fuses accurately
limit the quantity of fluid passed
through a line, thus safeguarding the
operation of other hydraulic system
components. Manufactured in reset

T‘Elﬂlﬂl Applications

_ Cowl Flaps

and non-reset types, these hydraulic = 5
£ 1abl 4 Wing Flaps
ses are available over a wide range Dive Brakes

of standard capacities. Development
of quantity measuring fuses is an out-
growth of Simmonds Aerocessories’ ex-
tensive engineering and manufactur-
ing experience in aviation hydraulics.

Brake Systems
Bomb Doors

Gun Chargers
Wing Lock Systems

Retracting and
Uplock Systems

Write for technical literature

Simmonds

PRODUCTS
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AEROCESSORIES, INC,
HOME OFFICE: TARRYTOWN, N. Y.
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PERFORMANCE

Every major airline relies on Bendix
Radio communicalions and novigation
squipment—a preference based on
sherling performance vnder every con-
ceivable flight condition in all ports
of the weorld,

FLEXIBILITY

Buying job-designed Bendix Radio
allows you lo choose for yourself,
from a single reliobles source, any type
of installetion, or any combinotion of
equipmant—becouse Bandix Radio
builds o complets line ef aviation redios.

Bendix Kadio

ECONOMY

For tha private fiyer, Bendix Radis
bullds airline guality equipment af
prices exaclly proporfioned fo every
ob and every purie—from a small
-operaled receiver on wp.

ADVANCED DESIGN

Iin the present defense program,
Bendiz Radie is engaged in helping to
find answers fo complately new prob-
lems. Bendix Radio builds equipmenl

For America’s newes! Air Force planes.

# ' Ir'."];"

Fradiranmard Ll esY OF WS, HAVY

(BENDIX RADIO |
-.._@_p

REG. U. 5. PAT, OFF.

the Choice

4

Yours with all Bendix Equipment from a
$30 Battery Receiver to Advanced GCA!

Bendix Radio’s battery receivers have been selected

as emergency equipment on a big western transport
fleet. Bendix Radio’s GCA is the standard in its field.
The reason is simple. Plane owners, plane builders
and pilots in every field have more reason to trust
Bendix Radio communication and navigation equip-
ment because more planes have flown more miles
with Bendix Radio than any other make.

The facts behind that record are considerably more complex.
They involve years of specialization . . . the largest and most
modern plant . . . an engineering staff without an equal . . .
research that never says ““Good enough.”

But results are what count, and on its record alone, Bendix Radio
deserves to be your choice whether you require the simplest

receiver for the smallest personal plane or complete equipment
for trans-world flight,

BENDIX RADIO DIVISION of

BALTIMORE 4, MARYLAND

AVIATION CORPORATION

Export Sales: Bendix International Division « 72 Fifth Avenue, New York 11, New Yerk

. —
Remembes thap Goncix Ractic gualily
clocsnl 478 d?iﬁﬁt@. Hese ad
,@.qf@f’mf dalis and deswet STouleowes
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VHF Tronsmitfers » H.F. TransmiMers » Rodie Cenirol Pansls » Antennas « Indicalors « Aufomatic Radie
Compasses = Maorker Beacon Receiver = Announcing Sysfems = VHF Communication end Mavigation
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Receivers « Infer-Communication Systems « H.F. Roceivers » Radio-Magnetic Indicators » Ground Controlled
Approach Landing Systems » YHF Omni-Directional Range Systems = Flightweight Personal Plane Rodios
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Eight channels of intelligence are held in
this grouping (left) of airbome equipment
mounted in  closely restricted space of

tions; structural loads on the aircraft
components; air pressures about the
aircraft wing, fuselage and empennage;
control forces; atmospheric conditions
such as temperature, humidity and pres-
sure; operation of special equipment,
such as homing devices, explosive
charges; and powerplant conditions
such as fuel-How, exhaust pressures, and
temperatures,

Because many of these gquantities
must be measured as often as 100 times
per second, it is clear that the tele-
metering cquipment often must pro-
vide readings as high as 2-3000 times
per sccond. Each of these readings
must be accurate, clearly distinguishable
on the record and be arranged to per-
mit comparison with a predetermined
unit value.

Farly types of telemeterng equip-
ment used a single commutated chan-
nel with each value to be measured
being determined by audio modulation
Fru[umm change, the change being
made through variations in resistance
values.

Although this method can accommo-
date a surprising number of values, an
mcrease in the readings requires a de-
crease in time resolution so that adds-
tional readings are obtained at a cost
of reduced accuracy.

When a large volume of information

15 required at high accuracy, a multi-
channel svstem is necessary.
B Initial Screening—Iirst step in the
design of a telemeter 15 the selection
of the values to be measured. While
this would appear fundamental, one of
the common mistakes in early telemeter
rigs was the use of all available sources
of information on all tests, resulting
in impairment of accuracy and the
recording of much repetitive informa-
tion of little or no value.

Only those types of information vital
to the particular test projected should
be selected. This permits a more care-
ful selection of the range of values de-
sited from each source and, therefore,
greater accuracy.
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NACA 16-in, ramjet test vehicle. Exterior of
telemeter housing serves as inner cone of

diffusor, Carried aloft by F-82 (right), ram-

* I'ransducers—Instruments used to sup-
ply the basic information for telemeter-
mg are standard aircraft instruments,
such as airspeed, altimeter, gyro hori-
zon, directional gyro, fuel pressure and
similar indicators. Heart of the tele-
meter 1s the transducer, the device used
to convert the mechanical energy of
these instrument readings into electrical
energy.

One of the simplest forms of trans-
ducer i1s a potentiometer, the instru-
ment reading being used to vary the
resistance and, thercfore, generate a
current, Strain gages can also be used
to ng_IltL a Lllranr

These systems are generally classified
as generating transducers, which com-
prisc a very broad family of methods.
Included n this type are electron tubes
and a wide range of piezoelectric, photo-
electric, magnetic, thermoelectric and
similar units.

A different approach to the problem
is the modulating transducer, which
uses a variable resistance, varable
capacitance or variable inductance to
modulate the carrier,

However, both types overlap to some
degree, the generating transducer fre-
quently being used as a modulator.
\With both types. the basic design prob-
lem is to create a unit that produces

1 usable output without the 11EE‘E‘55it]r'

f:}r amplification. Many early trans
ducers required considerable amplifica-
tion that added weight, spuce and com-
plexity to the system.
B Calibration Factor—It 15 vital to cali-
brate the various instruments with their
respective transducers attached, since in
many cases the transducer provides a
slight drag on the instrument, impair-
ing Ii_‘,tchnga. A measurable drag can
be transmitted to an instrument by a
low-torque potentiometer, even though
the latter has a torque measured In
thousands of an ounce-inch.

A highly useful device for this pur-
pose is a nun;]h clectromagnetic coil
whose field is crossed by the field of a
magnetic material. A widely-used mate-

jet 1s released at 40,000 ft., data are trans-
mitted to ground as vehicle attains speeds
as high as Mach 2.4 during drop.

rial for this purpose is so-called “Mu
metal,” contaimng about 75 percent
Il]L]-..Ll 4 percent co per and 1.5 per-
cent chromium. This ferromagnetic
alloy has an extremely high permeability
(g2, from which it takes its name) and
is used widely to reduce errors due to
hysteresis.

Mu metal may be attached to the
needle of an instrument, or mounted
as a segment on a rotating shaft. Used
in comjunction with a vanable-reluc-
tance transducer, in which the reluc-
tance of a frequency-controlling induct-
ance 1s varied with a motion, this
arrangement has proved highly effective.
The frequency-controlling inductance
often is simply the tank coil of an
andio oscillator, whose frequency 13
then varied by the position of the metal
scgment.

An effective tachometer can also be
produced by placing a segment of Mu
metal on the shaft, an:hm:q.nl' to which
an F-coil 15 mounted. The frequency
of the oscillator 15 vaned over the de-

sired range by a change of only a few
thousandths of an inch in the trans-
ducer air gap. Such arrangements have
proved Inghly chfllcmw as trans-
ducers for LI['L{.]LI'IJ]TIE['L[":. airspeed indi-

cators, altimeters, pressure gages or any
position or displacement meter.

B Response—One of the crnitical design
problems in all forms of avionic equip-
ment 1s f]'l[,[lLI-E'l'lL,'.‘".. F{:’HE}UI]HE' E-lIH:] ﬂ'll"r
5 true, of course, for telemetering
equipment. Most end mstruments in
a telemetering set-up use mechanical
motion i some form or other for their
readings and this imvolves friction, in-
ertia, damping and other losses in re-
sponse time.

Sensitivity actoally varies mversely
as the square of the frequency, that 1s,
a highly sensitive system is sluggish
mhur_arf. a less-sensitive system usually
has more rapid response. Therefore,
there 15 no straight-forward solution
to the problem of high-sensitivity, fast-
I'E"ii]ﬂl'lrtf' '-I"|. stems, "-Il'lI:E Hlf_"i. Arc, n
many respects, mutually exclusive, Tem-
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The combination of engineering ability,
production skill, good machinery and long
experience adds up...and at ROHR it
adds up to producing the things you want
better! faster! cheaper! ROHR is now
making products for such fine companies
as Boeing, Convair, Lockheed, North
American...and more. What can ROHR

make for you — better! faster! cheaper!

ROHR'S giant 750 ton double-acting
mechanical press — biggest in this area.

= Learn more about ROHR...Write for
free illustrated, 24-page brochure.

AIRCRAFT CORPORATION

In Chula Vista, Califernia...? milas from S5an Diege
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to the Future!

Since the earliest days of military aviadon, Martin research
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perature-measuring instruments, for ex-
ample, have notoriously aluw response
times. A flux-cutting coil is another
example, for it requires time to estab-
lish clearly its initial and fnal con-
ditions.

The transducer must, of course, have
response times of equal n1.-1guitmh:rtn
that of the end instrument to which
it is attached. It is in this respect that
variable-reluctance tvpe transducers are
vastly superior to potentiometer types,
because of the former's fast response
time. Progress in the transmission and
reception phase of telemetering has far
outstripped aircraft equipment in this
respect and it is not unusual o see
rigs employed in which highly-devel-
oped  communicabion  cgqupment 13
used with a potentiometer-type trans-
ducer which cannot give an intelligible
response  during  rapid  changes  of
quanitity. gl
» Frequencies— |'clemeter  transmission
has previously used frequencies under
100me., since the work is vsoally ac-
complished at remote testing stations
near which there is no intereference.

Rapid expansion of commercial tele-

vision, however, is causing a move to
the ultra-high and, in some cases, the
super-high  frequencies.  Considerable
work 15 now being done in the 216-224
me. band and some experimental work
i the 2200-2300mc. range. However,
operation in the shf bands mvolves so
many difficulties as to render it imprac.
tical for routine test work.
» Stability Problem—As the foregoing
would imply, conventional telemeter
systems use frequency modulation trans-
mission and reception. Either the car-
rier itself can be frequency modulated
alone, or both the carrier and its sub-
carriers frequency modulated. In this
system synchromizing circuits are not
necessary, since discrimination between
channels is a function of the subcarriers.
FM telemeters are quite simple, use few
parts, are lightweight, small in size and
have a comparatively low power re-
quirement.

The principal problem with this sys-
tem is stability of the subcarrier oscil-
lators. Since in a single, high-speed
flight the test vehicle may pass through
a considerable range of temperature,
humidity, ete., this constitutes a sub-
stantial problem. Its importance is clear
from the fact that a frequency drift ap-
pears on the record as a change in the
quantity being measured and, obviously,
has serious Conscquences,

One successful method of solving this
problem 1s mecorporation of a switch-
ing system in the receiver, which turns
off the information being received for a
few hundredths of a second. A fre-
quency dnft of the subcarrier is then
apparent by a displacement of the re-
corded trace. This can then be accom-
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Slender, needle-nose “spear,” under test by Northrop Aircraft, is crowded with instruments
to give instant telemetered readings of airspecd. yaw, angle of attack, temperature.

modated by suitable correction factors
m interpretation of the data.

Subcarrier oscillators must have very
low harmonic output, since higher
harmonics create cross talk from the
other subcarriers. Second harmonics
arc handled simply by selecting limit
frequencies in each band whose second
harmonics fall outside the range of the
other channels. A low frequency devia-
tion is required, usually less than =10
percent.

The wave-form requirements of the

modulated subcarner are less exacting
with this low deviation permitting a
corresponding reduction in the pass
hand and in the modulating frequency
of the data being sent. The receiver
hlters, used to separate the modulated
subcarriers, are also limited to this low
deviation cither side of the center fre
quencies,
» Displace Trage -There 15 a varicty of
ways 1 which additional end instru-
ments may be hooked n to a telemeter
system.  Additional subcarners simply
reduce the amount of power per chan-
nel, so that this method 15 satisfactory
for highly local work onlv. Generally,
the number of subcarriers is held to a
IMINIMum,

One suitable method for providing
additional information 1s to use an in-
cremental shift in the frequency of a
subcarrier. For example, a single func-
tion (such as arming of the warhead,
deflection of air brakes, and similar
“one shot” actions on which informa-
tion 1s required only once during a
flight) may be made to displace the
trace of a continuous function on the
recorded data,

Since the continuous function may

be indicated by a simmusoidal trace, a
shift in its amplitude or trace position
will not interfere with its frequency.
In this manner the exact time of occur-
rence of a second function can be regis-
tered by the trace of the hrst without
any effect on the first.
P Part-Cycle Recording—Another widely
used system of “multiplexing™ 15 time
division of the subcarnier intelligence.
In this system, a simple motor-driven
switch 1s used to permit one function
to be recorded for part of a eycle while
a second function 1s recorded for the re-
mainder of the cyele. This is actually
only a rchnement of the old commu-
tator method. Usually, the cycle 15 di-
vided into a long and a short interval,
instead of exactly in half, so that the
trace makes clear which of the two func-
tions 1s being recorded.

[t 15 obvious that this system of
multiplexing 15 uwseful only ftor those
functions which are not highly time de-
pendent. As many as four end instru-
ments may be used on a single subcar-
ricr in this manner.

A wvariety of arrangements can be
used in such a system. The switch can
be located between the end instrument
and the oscillator, such that two end
instruments use a single oscillator. An-
other arrangement is to provide each
end instrument with ils own oscillator
but place two oscillators on a single
channel. Such multiplexing methaods re-
auire careful discrimination in dwelling
time and spacing on the trace.

» Pulse-Position Modulation—A second
tvpe of telemeter transmission is pulse-
position modulation, which shows ex-
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cellent promise for missile work because
of its capacity to handle a theoretically
infinite number of channels.

The pulses are of one-half to two
microseconds duration and of high
amphtude, Thus, the very long inter-
vals between pu]sea can be used to pro-
vide additional pulses. During a given
interval, each channel is sampled once
and transmits a pulse created by modu-
lation.

The amount of advancement or re-
tardation of the pulse from its static
position 15 determined by the amplitude
and polarity of the input voltage at the
uﬁtan_t the sample is taken.

Index to the large number of read-
ings available from the pulse-position
modulation system can be obtained by
assuming that each channel occupies
10 deg. Since a svnchronizing system
must be used, a total of 35 channels
(plus the synch) can be accommodated.
[f we assume a one-half microsecond
pulse time and a sampling time of 10
microseconds, then the total samplings
per second (including the synch) is
1/0.000360 or 2777.

Correct functioning of pulse-position
modulation telemeters depends largely
upon the accuracy of their timing cir-
cuits.

Phase doubling is, of course. used
to give eight phase displacements from
an original four, for cxample, The
cighth channel is used for synchroniz-
ing pulses, leaving seven channels for
intelligence transmission.

In this system it is necessary to in-
troduce reference level markers to per-
mit iterpretation of the data. This re-
quirement is eliminated in a slightly
more complex system which separates
transducer output from its oscillator out-

put and uses them separately.
The transducer output is used to varv

the time interval between the marker
pulse and each channel at an audio rate.

Oscillator frequency output is used

to modulate a channel whose pulse ont-
put is transmitted. received and de-
modulated to give the original trans
ducer signal. '
P Accuracy—Ground equipment consists
of 'M receivers, subcarrier filter equip-
ment, audio discriminators and mult-
channel recording oscillographs. The
latter include timing marks, control sig-
nals, ete.,, to establish reference posi-
tions for the data recorded.

In general, accuracies of the order of
0.5 to 3 percent are generally available
with telemetered chta the accuracy
depending upon the quantity being
measured (for example, the former be
ing common for flow rates, the latter
for pressures).

Greater accuracy is easily obtained
by more elaborate end instruments and
transducers, but their added cost is
usually not justified.
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SIMPLE panel lavout would replace .

CLUTTERED pattern in current use.

Easy-Reading Panel Plan Offered

Interim arrangement suggested to provide functional
grouping for minimizing eye travel. mental confusion.

A new mstrument panel arrangement,
feasible for immediate adaption, and
designed to fit the psvchological and
mechanical needs of the pilot, has been
oftered by a West Coast aircraft con-
sultant to replace “outmoded™ military
types now in use.

The designer, Ralph H. Miner,
cngimeer-pilot and AF reserve captain,
15 aware that “splendid results have
been achieved” through an extensive
mstrument panel research program still
being conducted by the military. But
none of the new proposals resulting
from this program can become effective
mnnediately, since they call for several
mstruments, such as the Sperry Zero
Reader, which are not vet in quantity
production. Miner offers his panel (left
sketch) as an advanced, interim design
to fill this gap. All instruments in his
layout are in common use today.

He states his arrangement is based
on conclusive psychological research
data with instruments “correlated to
represent all flight conditions in opti-
mum relationship to the pilots inherent
response tendencies,” Opinions of many
other pilots and engineers are expressed
i the design, he claims.

All mstruments are placed in func-
tional groupings and in order of im-
portance to reduce eye travel and over-
lapping mental patterns (dotted lines).

To maintain the pilot’s “basic con-
cept of eqnilibrium™ and because it 1s
the “most constantly referred-to focus
instrument, the gyro honzon is spot-
lighted m the position of greatest prom-
inence on the panel centerline. The
turn-and-bank indicator is located just
below to preserve the equilibrium refer-
ence and furnish an immediate indica-
tion of gyro malfunction.

Next in importance are direction, air-

speed and altitude indicators, grouped
around the centerline, offering “direct
individual integration” with gyro hori-
zon and lending “positive degitiﬂn to
equilibrium.”

The cross-pointer, marker beacon,
radio compass, clock and gyro magnetic
compass are positioned in a quick-
reference cluster, with the clock as the
“hub” for planning any type of instru-
ment problem, in the most important
position. These mstruments are placed
on the right side to tie in with the radio
aid indicator tuning units.

The accelerometer and rate-of-climb
mdicators are positioned at the extreme
left side of the panel, since they are
lowest in the order of importance—
based on EErEE:HL‘]gE of reference during
a flight. But they still are placed next
to their only operationally related in-
struments.

Miner adds that the panel should be
free of all protuberances such as flanges,
screw heads, buttons, clips, and that the
projected horizontal and vertical center-
lines of the individual instruments
should coincide with one another. Fi-
nally, the panel should be painted a
dull-finish, horizon gray as a suitable
1:chgr{:uncl for the instruments.

He compares his design with the
black-background panel (right sketch)
of a type Lurrentl}r used by the Air
Force. He claims “researchers unani-
mously agree that black . . . 5 un-
desirable™ because of the floating effect
this color gives to individual instru-
ments. He points out the “unbalanced”
gyro horizon (on offset centerline) dis-
turbs the pilot’s equilibrium and that
the instrument layout as shown reduces
his efficiency and safety bif creating
severely overlapping mental patterns
and excessive eye travel.
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| fau J How our people work out new ideas that make airplane accessories
| smaller and lighter isn’t in this photograph.

You don’t see, for instance, the plain horse-sense going into those
designs. and the sacred cows that don’t. You don’t see the man-hours of
development and testing it takes to give you evactly what you want.

Fxperience and a pioneering-minded attitude just can’t be photo-
graphed. But they are the real reasons why vou can depend on Jack &
Heintz to develop . . . prove . . . and deliver lighter, smaller pack-

ages of power!

Specialists in ELecTricAL WAYS AND MEeaNns for aircrafi
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PRECISIOM INDUSTRIES,
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Provides a last, easy method for

cleaning dirty valvesl——remnve;
carbon and scale quickly an

to 214"

oughly. For valves up o @72

tihi{;;letger and 14" stem. Cabinet of
cheet steel, 33" hig

h, 12" square,
finished in dark gray.

View showing interior of

SIOUX Valve Cleaner.

ahin.
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L o '.-E_ W L & iy n Tt ; i G, 1..|'=I_ -:_
R S e S s i g

No. 584 Comes complete
with air gauge and cabi-
net and 5 lbs. of aluminum
oxide abrasive. Operates
on 120 lbs. constant air
pressure.

No. 583 Same specifications as No. 584 —

less cabinet. Can be attached to SIOUX
Uni-Valve Shop or your own work bench.
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Circuit hookup of Edison fire detector.

Evaluation Report

New Edison Installation for Capital

Airline equipping all DC-4s with thermocouple fire
detectors after tests prove them nearly fool-proof.

Capital Airlines engineering depart-
ment has decided to equip the airline’s
fleet of 23 DC-4 planes with Edison air-
craft fire detection systems in the crit-
ical area immediately surrounding each
engine,

Decision is aimed directly at the buga-

boo of every airline—time lost through
mechanical delay. For analysis of Capi-
tal’s mechanical delay record in recent
months shows that over 10 percent of
all such delays is attributed to false fire
alarms indicated by fire detectors.
P44 Units—The new Edison installation
will require seven of the thermocouple
detectors strung like a chain of Christ-
mas tree lights around the cowl ring of
each engine and four thermocouples on
each engine baffle, or 44 units for each
plane. Total cost of the initial pur-
chase is approximately $18,000. But
it 15 anticipated that the airline will
quickly pay off the cost of the new in-
stallation in time saved.

Replacement of the Wilcolater fire
detector previously used at these loca-
tions does not extend to other parts
of the airplane, where Wilcolater and
Fenwal detectors will continue to be
used. Only in the more critical Zone 1,
where engine vibration has caused most
of the false alarms, is the Edison re-
placement program being carried out.
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Sixty Wilcolater detectors and three
Fenwal detectors will continue in use
i each plane.

® Service Test—A service test of the
Edison detector system on Capitals
No. 419 for 700 hr. of normal flying,
over about 24 months, preceded the de-
aision to purchase. No trouble was re-
ported in that test period. Meanwhile,
Capital also had the beneht of addi-

t:onal service experience with the in-
stallation of Edison detectors on two

leased DC-4s which it has rented from
Northeast Airlines. The Edison instal-
lations on these two Northeast planes
are older, and are beginning to require
maintenance. But during the time the
Northeast planes have been in use there
have been only two failure-to-test re-
ports, and no false alarms.

Initial installation of the Edison de-
tectors involves approximately 85 man-
hours per plane, and will be accom-
plished in the 8000-hr. major overhauls
that are now being performed on the
airling’s DC-4s, and on the next 1000-
hr. overhauls of planes which have al-
ready completed the 8000-hr. check.
» Temporary Installation—In order to
make the conversion as rapidly as pos-
sible, it has been decided to use spe-
cially-made adapter plates which will
attach the Edison thermocouple unit

to the mounting box, where the Wilco-
later was attached to the cowl ring. This
will make it possible for the Edison to
use the wiring of the Wilcolater. This
installation will be only temporary until
the time of the next engine overhaul,
when the system is completely disman-
tled anyhow. At that time the Wilco-
later boxes will be eliminated, and the
conventional open wiring system to the
Edison detectors will replace it.

Capital expects to get additional Edi-

son detector systems on Zone 1 of its
new Super DC-3s when those are re-
ceived next spring and summer.
» False Alarms—Capital engineers ex-
pect the operating principle of the Edi-
son will make the system virtually fool-
proof against false alarms which have
been such a headache previously.

Here's how 1t works:

Each detector unit produces an elec-

tric current when it 1s subject to a heat
rise to 450 deg. F. or more. When the
current reaches a sufficient strength
(.004 amps.) it actuates a sensitive relay
in the control box, shock-mounted on
the radio rack in the pilot's compart-
ment. The sensitive relay itself 1s con-
nected with a more powerful slave relay
which actuates the flasher unit alarm
in the cockpat.
» Four Circuits—Control box has four
circuits, one for each engine, and four
additional test thermocouple units. Cur-
rent from the detector units has to go
through these thermocouples also before
the relays are actuated. The four ther-
mocouples in the control box are
mounted in glass sealed bulbs, and each
unit includes in addition to the ther-
mocouple a heater unit. Heater units
are connected in parallel and are ener-
gized simultaneously by a test switch
on the control ﬂnef.

As part of check test procedure, the

pilot holds the test switch on for a maxi-
mum of 15 sec. This fires the heater
units, creating increased temperature
sufficient to develop current enough to
actuate in turn the four sensitive relays,
the four slave relays, and the four de-
tector lights for the four engines, Since
current developed must travel along the
string of detectors and complete its
circutt, any defect along the circuit
would cause a failure-to-test.
» Less Vibration—However, the provi-
sion of the test thermocouples in the
control box effectively prevents a false
alarm from one of the thermocouples in
Zone 1, due to grounding the circuit,
And the installation of the control for
the system. away from the vibration
conditions in Zone 1, makes for more
trouble-free operation. Earlier trouble
reports on the Wileolaters in Zone |
were traced and attributed to three prin-
cipal causes:

® Dirt and foreign matter such as oil
and water from the engine. Detectors
later were sealed against this, but trouble
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Eastern leaves nothing to chance! In the photo above
Mr. Tony Finiels vses up-to-the-minute test equipment
at Eastern's new heater test room in Miami to check a
specially developed heater package for Constellations,
containing a Janitrol 100,000 Btu per hour heater. Such
careful attention to every detail backs up Eastern’s great
emphasis on economy and dependability.

EASTERN Air Lines ﬂ_
il YEARS OF DEFENDABLE AIR TRANSPORTATION

AIRCRAFT AND AUTOMOTIVE HEATERS tmﬁ/ﬁé

FLY EASTRH rﬂ'n

n o U B L # DEPENDABLE AIRLINERS

* DEPENDABLE PERSONNEL wa;

DEPENDABILITY |,
"TRIED and PROVEN" '

over billions of passenger miles!

that 100% Janitrol equipment

helps to make good

Eastern’s Great Silver Fleet—so well known for its long-
standing records of safety, dependability, and pruf'ts—-
is Janitrol-heater-equipped—1009,. Eastern’s 51 DC-3's
have Janitrol's famous model 5-200; 18 DC-4's are
equipped with §-40’s and 5-100’s and '.3!{]! new-type Con-
stellations use the 100,000 Btu per hour Janitrol heater.
We're proud that Eastern is among the many airlines
which rely on Janitrol for safe, dependable heating

Call in a Janitrol representative for help 1n solving your
commercial or military aircraft heating requirements,

.l-'-‘ Wirug

/ﬁw

RIRCRAFT - AUTOMOTIVE DIVISION = SURFACE '[IJMII.IETIIJH CORP., TOLEDO 1, OHIO

New York, M. Y., 225 Broodway; Kansas City, Mo., 1438 Dierks Building; Hollywood, Calif., 7046 Hollyweod Blvd.
Central District Office, Engineering Development and Production, Columbus, Ohio; Headquarters, Toledo, Ohio.
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reports continued to be received.
¢ Deformity due to heat.

* Vibration.

The Wilcolater system operates the
alarm signal if there is a ground at any
place on the circuit, and it was this
which led to most of the false alarms
from the Zone 1 installations. How-
cver, the Capital engineers point out
that the Wilcolater system is working
well in other parts of the plane, and
they expect to continue to use it.

The Edison thermocouples, unlike
detectors of most other systems, have
no contact points which can be fouled
up by oil, dirt or corrosion, or which
can be shaken together into contact
by vibration.

Capital’'s new installation includes
Edison relay control panel Type 117-64
and detector units of Type 35534-3.

For Servo Problems

Servoscope, device for analyzing, test-
ing and synthesizing servomechanisms,
regulators or automatic control systems,
by plotting phase and amplitude re-
sponses with respect to various signal
frequencies generated by instrument, is
made by Servo Corp. of America, New
[{yde Park, N. Y.

Instrument accepts any carnier from
50 to 800 cps. without adjustment,
modulates selected carrier with any en-

velope from .1 to 20 cps.
For measuring d.c. servomechanisms,

either sinusoids or square waves are
available between .1 to 20 cps. Thus,
device becomes a sub-audio generator,
useful for factory or lab testing of low-
frequency cutoff and for aerodynamic
studies.

Y-axis of oscilloscope used in con-
junction with device may be switched
conveniently back and forth between
input and output phase of servomech-
anism under test. X-axis may be
switched between electronic sweep out-
put of Servoscope and unmodulated
reference signal. In effect, this permits
selection of either lateral or rotating
pattern shift phase reading, accuracy
] deg.

Unit operates on 115v. 60c. power.
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Cleans QOil Coolers

Model 803-A oil cooler cleaner,
offered by Pacific Airmotive Corp., 2940
N. Hollywood Way, Burbank, Calit., is
designed to circulate Turco Surjax,
chemical compound specifically devel-
oped for safe and thorough removal of
particular types of soil found m air-
craft oil temperature regulators.

Equipment is pcmered by 2-hp. mo-
tor, driving 20-gpm. pump which pro-
vides pressures up to 80 psi. Also in-
cluded is manually-operated, four-way
valve which permits reversible flow of
cleaning fluid. Special strainers are pro-
vided at the inlet and outlet valves from
the coolers. Instrumentation includes
20-100 psi. gage to indicate pump and
hlter pressures.

Radio Tester

To speed up and simplify aircraft
radio testing, Marconi’'s Wireless Tele-
graph Co. Ltd., Chelmsford, Essex,
England, has developed Type OA.216
radio equipment tester.

Equipment s contained in steel
cabinet measuring 4 x 3 x 14 ft., and in-
clues beat frequency oscillator, output
power meter, artificial aerials and special
direction finder test set. At base of I:-:ster.
15 tow of standard back-plates corres-
ponding to those on radio racks in air-
craft. This feature enables radios to be
removed from plane and quickly
plugged into tester for checking under
same circuit condibions exishing iIn
craft. Two boxes comprising plug-in
sockets, volume control and switching

arrangement are provided, but can be
removed to permit installation of simi-
lar aircraft units for testing.

Lettered sections indicated on tester
are: (A) Audio tester-beat frequencr
oscillator, (B) external aerial terminal,
(C) signal generator, (D) loop aenal,
(E) direction finder test set, (F) pilot’s
and operator’s mixing box, (G) artificial
aerial for transmitters, (H) output
power meter, (J) artificial aerials for re-
ceivers, (K) voltage regulator, (L) in-
strument back plates, and (M) receiver
under test.

Although tester has been specifically
designed for Marconi Type AD.97/108/
7092 radio equipment, it can be
adapted for testing other types.

Drawing Board

Featherweight drawing board, offered
by Cal-Pan Corp., 1111 5. Fremont
Ave., Alhambra, Calif., features Doug-
las Aircraft Co. Ine.s honeycomb or
air-cell construction and 1is stated to
weigh only ¥ as much as conventional
boards.

To afford strength and resistance to
warping, product has plywood surfaces
bonded to framework and honeycomb,
with wood grain running in different
directions, and 1s available in sizes from
12 x 17 in. to 31 x 42 in. Straight edge
and gear rack aligner are optional.

Picks Up Waste

All-purpose, heavy-duty sweepers, se-
ries 800, announced by Willshire Power
Sweeper Co., 4615 Alger St., Los An-
geles 26, Calif., are designed for out-
door and indoor maintenance at fac-
tories and airports.

Stated to reduce cleaning and main-
tenance costs up to 75 percent, sweep-
ers pick up sand, dust, nails, bolts.
welding rod butts, paper, pop bﬂtﬂﬂw
leaves and other debris. Machines have
snowplow attachment and special guide
wheels permit sweeping close to walls
and machinery without marring or
scraping.

Cuming in two models, 36-in.
sweeper is powered by 5-hp., 4-cycle,
aircooled engine, while 48-in. size has
8-hp. engine. Units are built of heavy
steel plate and equipped with “finger-
tip"” dual controls.
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AIR TRANSPORT

Washington-Chicago . | %Y
RT
New York-Chicago . OW
RT
Washington-Pittsburgh., .. .. OW
RT

All the above exclusive of Federal far.

Comparative Air, Surface Fares’

Rail Rail First Class (New) First (Per Person)
Coach Air - e —_ Class Two On
(New ) Coach Fare Pullman  Total Air Family Plan
$25.9] s24 .30 534,50 a1 .20 241.70 536. 80 227 .60
$30 .40 248 .60 262.10 14 .40 276.50 70.00 $55.20
s30.71 229 60 +40 .89 .70 248 .64 344,10 $33.10
=dh.To $09.20 304,00 =215.20 360 .10 583 .80 S66 .20
510,05 $7.50 =13 .34 5a3.00 51684 *12.10 50.10
£17.20 =15, 00 $25.90 $7.00 232 .90 =23 .00 218 .20

OW (One Way); RT (Round Trip).

*Capilal Airlines Figures.

Airlines Helped by Rail Rate Rise

Some aircoach tariffs now below rail fare, giving air
carriers better chance to capture more of travel market.

By Charles Adams

Domestic airhnes may soon capture
the bulk of first-class inter-city passenger
trathc as a result of steadily-increasing
railroad fares.

The railroads, which handled about

90 percent of the frst-class common
carrier passenger business via Pullman
and parlor car as late as 1945, are ex-
pected to retain less than 60 percent
of the trathc thas year. Next year, the
airlines hope to have very close to half
of the frst-class travel market.
P Rate Decision—FProspects for a con-
tinual decline in rail passenger business
have been heightened by the Interstate
Commerce Commission’s recent deci-
sion granting 61 eastern railroads a 12.5
percent fare boost. 'This increase, the
third since the war, brought basic rail
coach fares east of the Mississippr and
north of the Ohio and Potomac rivers
to 3.375 cents a mile and parlor and
sleeping car rates to 4.5 cents a mile
(plus Pullman charges).

[CC was sharply E.Z:I]It on granting the
new fare hike, ﬂf ten ICC commis-
sioners vohing, six favored the increase
and four were opposed. The dissenters
noted that the latest rate rise will put
rail coach fares almost twice as high as
bus fares and slightly above the air
coach level between many points.

The time has come for the railroads
to experiment with lower rather than
higher fares, the dissenting commis-
sioners declared.

» Doubtful Benefit—Some railroad ex-
ecutives are uncertain whether the new
rate increase will boost revenues nearly
$38 million annually, as has been esti-
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mated, or actually result in a revenue
loss through accentuation of the post-
war decline in their passenger business.

Whereas airline passenger traffic was
up 15 percent in the frst nine months
ot 1949, both first-class and coach rail
passenger business was oft sharply.

Airline penetration of the total first-
class travel market increased from 11
percent in 1945 to 34.5 percent in 1948
and to over 40 percent in 1949, Total
revenue passenger miles flown by the
airlines soared from 1.4 billion in 1941
to 3.3 billion in 1945, 5.8 billion in
1948 and an estimated 6.5 billion this
year.

By contrast, first-class rail inter-city
passenger mileage rose from 9.2 billion
m 1941 to 269 billion in 1945, and
has since fallen to 11 billion in 1948
and an estimated 9.2 billion in 1949.
Rail coach trafhe jumped from 16.1
billion revenue passenger miles in 1941
to 59.4 billion in 1945, but then slid
to 24.5 hillion in 1948 and to an esti-
mated 23 billion this year.

l the stand of ICC Chairman

With a minimum of publicity, some
crack train schedules have been can-
celed or consolidated with other trips as
a result of falling patronage. Plans
for buying new luxury passenger equip-
ment rme also been shelved by some
railroads.

Bus travel went from 13.6 billion rev-
enue passenger miles in 1941 to 26.9
billion in 1945 and has since fallen to
about 23 hillion.

Private automobiles have proved the
sreatest challenge to airlines, busses and
railroads alike in the passenger field. In
1941, the common carriers handled only

about 13.2 percent of all inter-city
travel, with automobiles carrying the
rest. During 1944, when wartime gas-
rationing was in Lﬂ:Ef_t the common
carriers took care of 44 percent of the
total passenger business, but this per-
centage dropped to 26.2 perc::ntin 1946,
20.3 percent in 1947, 18 percent in
1948 and possibly only 15 or 16 percent
this year.
» Rates Compared—Latest fare increase
puts eastern rail rates about 44 percent
above the level of June, 1946, Airline
fare hikes have been much smaller,
Since 1941, airline fares (based on re-
ceipts per passenger mile) have risen
from 5.01 cents to an estimated 5.8
cents this year—an increase of 15.7 per-

Ist Class
Year Aidr Rail
1941 .... 1.4 0.2
1945 ... 2.3 26.9
1946 . ... 5.9 19.8
1947 . ... 6.0 12.3
1948 .... 5.8 11.0
1940* ... 6.5 0.2

* Estimated
(Air Transport Assn. hgures)

Inter-city Passenger Traffic Volume
(BILLIONS OF REVENUE PASSENGER MILES)

Rl

Coach Bus Auto
16.1 13.6 264.3
59.4 26.9 179.8
39.0 25.6 253.6
27.7 23.4 274.0
24.5 23.0 203.2
23.0 23.0 0l .4
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Boots Rail Boost
Sen. Edwin Johnson (D,
Colo.), chairman of the Senate

Interstate and Foreign Commerce
Committee, has strongly endorsed

Charles Mahafhe and three other
commissioners who opposed fur-
ther railroad passenger fare 1n-

I creases. |
Johnson, whose committee 1s

| studving air and water, as well as

rail  transportation  problems,
termed the tariff boost “a horrible
mistake.” He said every time the
carriers raise rates, revenues go
down.

Commenting on speculation
that the government might be
asked to extend direct subsidies
to the railroads, Johnson told
Aviarion WEEK that such a move
would have no chance of succeed-
ing.

cent. Bus fares have nsen about 20
percent since 1941,

Under the new rates, one-way rail
Pullman fare (with lower berth) from
New York to Chicago will be $45.64
against $44.10 for regular airline flights.
Rail coach tickets between the same two
points will be $30.71 compared to
$29.60 by air coach. Bus fare 15 $17.60.
> TWA View—Commenting on the rail
fare raise, John H. Clemson, TWA gen-
eral traffic manager, declared that “pres-
ent transportation economics seem to be
favoring the airplane as a low-cost car-
Tier, mlh an ulduj time-saving pre-
mium,” TWA now operates "\.eu Y ork-
Chicago air coach service at a $29.60
fare.

Smaller trunk carriers, especially Cap-
ital Airlines, should also beneht from
the higher rail fares. All American Air-
ways, which operates entirely within the
area of hlghcr rai] tariffs, hopes for
improvement in its feedér trafhce.

» UAL Sees Gain—United Air Lines
President W. A. Patterson estimates
that the scheduled domestic airlines wall
handle 46.5 percent of all first-class
domestic travel in 1950, compared with
43.5 percent in 1949, even though the
cverall market probably will continue

to decline. He said UAL's passenger |

business for all of 1949 will be up about
11 percent over 1948.

Patterson previmtih noted that
whereas his company's costs have in-
creased 86 percent since 1939, fares

have risen very slightly. American Air- |

lines said that if air fares had gone up
m direct relation to costs since 1939,
the average rate per passenger mile
would be around 11 cents (instead of
5.8 cents).
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HANSEN
COUPLINGS

GIVE YOU

QUICK CONNECTION
AND DISCONNECTION

INSTANT AUTOMATIC
FLOW OR SHUT-OFF

THESE FEATURES engineered into HANSEN couplings
save users both time and money.

Any fluid system carrying gases, liquids, or grease can be
improved by the installation of these quick-connective, auto-
matic shut-off couplings. Slight movement of the sleeve
releases the plug, and flow instantly stops. Insertion of the
plug opens the line to flow...immediately. .. automatically.

Three types of couplings offer valve in socker, valves in socket
and plug, or without valves for straight-through flow. Engi-
neered for specific types of service, including air, oxygen,
grease, acetylene, oil, hydraulic fluid, gases, or solvents.

Ask for the new catalog of our industrial line, with engineer-
ing data, or for specific information regarding the adaptation
of HANSEN couplings to your product.

. HANSEN REPRESENTATIVES
Central Midwestern States: Sturgls Equlip-

Mew England States: Fearse-FPearson 0Co., ment Co.. 8t. Louls, Missour]

Wiest Hariford, Connectileut, Boston, North Midwestern States: Hanscome-Hog-

Massachisetis ness Company, Minneapolls, Minn.
Atlantle. Gulf States: B.-R Enginecring Texas, Oklahoma: Leo J, Schindler, Dallas,
Co., Haltimore, Md. Texns
Morthern Ohle: F. & W. Ursem Company, Colorado, MNew Mexico, Utah., Wyoming:

Cleveland, Ohlo E. C. Wild Ca., Dinver, Colorado
Morihern Callf., Nevada: V. E. ILawford,
Southern I:Ihh: W. Va.. Northeastern Ky.: Oskiand. Callfornis

K, O Mosler Co., Dayton, Ohlo 2 g
Tennpsses, ﬁ.rh.m“ Kentucky: Ralph A ”Hﬂ_?:‘;“f' H'Eﬁﬁmla.- Chester FPaul Co.,
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Michigan: William M. Nash Company. g b s gy el
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Norris gloeering Company, ; - H
Ilincls e - In Company Lid., Montreal, Quebso

THE HANSEN MANUFACTURING COMPANY
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Report on Foreign Jet 1Transports

American’s William Littlewood sees little prospect at

this time of jets replacing Convairs on short hauls.

Only three of the many foreign tur-
boprop and turbojet transport proto-
types now under development offer im-
mediately serious threats to U.S. com-
mercial aviation prestige. This 15 the
opinion of Willham Littlewood, Amar-
ican Airlines’ vice president in charge
of engineering.

» Lists Best—Reporting to  the AA
board of directors following his recent
mspection trip to England, Littlewood
named Great Brtain's turboprop Viek-
ers Viscount and turbojet de Havilland
Comet and Canada’s Avro C-102 Jet-
liner turbojet transport as the best in
the foreign field. He said the fact that

NATIONAL A'lc

The most

:1-"' i
W _Vational,

RAFT FASTENERS /

.lJ. e

complete line—Bolts,
Nuts, Screws and Pins—in a full
range of sizes and lengths, to air-
craft standards, Also special aircraft

fasteners rto .
quality control from raw material to

finished product.
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specification. Rigid

the U.S. has not seen fit to “freeze”
its developments into a prototype air-
craft reflects no discredit on this coun-
try—provided we don't wait too long.
» Compares Costs—Littlewood  esti-
mated that the direct operating cost
of turbine-powered aircraft in medium-
to-long-haul domeshic service will be
25 to 35 percent higher per capacity
seat-mile than presently operated trans-
ports. “And while indirect operating
costs may not differ substantially from
those now incurred, turbine-powered
airplanes (with their higher price tag
and large fuel consumption) cannot, in
the immediate future, compete with
present transports at the same passenger
fare level.”

The AA executive suggested that a

small-scale operation of turbine-powered
medium-to-long-haul transports may be
feasible if extra fare is charged. He saw
little prospect that turbine-powered air-
craft would replace American’s Con-
vair-Liners on short-haul flights for
some time to come “because the large
proportion of operating time spent in
maneuvering at low altitude would
make use of turbine engines prohibi-
tively costly.”
» Trafhc Control—According to Little-
wood, air navigation and traffic control
problems which only today are being
worked out for conventional atrcraft
would be aggravated by faster, turbine-
engined planes. “'They cannot economi-
cally submit to trafhc delays as they
exist today. A jetengined transport
equivalent to the DC-6 would bum
four times as much fuel per hour in a
holding stack as does the DC-6.

“Thus substantial practical operation
of turbine-engined planes must await
introduction throughout the country of
a new system of air trathc control pre-

cluding long traffic holds.”
> Major Problems—To build a turbojet

transport having about the same pay-
load and range of the DC-6, but sub-
stantially higher speed, for extra-fare,
luxury service, four major problems
must be overcome, Littlewood declared.
e Development of commercially reliable
turhme engines must be completed.
“This may take three years of serious
work with whole-hearted cooperation
among engine and aircraft manufac-
turcrs, the airlines and the military
ageney presently sponsoring the engine
selected for development. The engine
work should be completed a year betore
the first production plane is fhight
tested.”

e The aircraft itself must be developed
so as to ensure that all necessary re-
auirements are considered and that the
final plane will be the best and most
uscful that can be built.

¢ An advance determination must be
made on how the plane is to be oper-
ated—fuel reserves, navieation, trafhc
control, landing and takeoff standards.
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e Fourth major problem is inancing the
entire project. “Cost of developing such
a plane up to the point of production
has been estimated at 520 million,”
Littlewood declared.

P Federal Aid—"Unless at least 100
planes are built, some form of govern-
ment assistance will be necessary. It
is essential that this government sup-
port—if given—be given freely in the
interest of the airlines, and the contri-
bution to national defense and no too-
detailed nor restrictive governmental
supervision of the program be required
in return,”

UAL Recommended

For Hawaii Route

United Air Lines has been recom-
mended for a new route between the
West Coast and Hawaii,

In his report on the reopened Ha-
walian route case, Civil Aeronautics
Board Examiner Ralph Wiser has urged
that Los Angeles be made a co-terminal
with San Francisco on UAL's present
service to Honolulu. He said that ap-
plications of Matson Navigation Co.
and Pacific Overseas Airlines for Los
Angeles-Hawaii links should be denied.
» Split Decision—United was certifi-
cated for the San Francisco-Honolulu
run in competition with Pan American
Airways in CAB's original Hawaiian
route case decision of May, 1946, At
that time, CAB was split on which
carrier should compete with PAA be-
tween Los Angeles and Hawaii—two
Board members favoring United and
two favoring Hawaiian Airlines.

After examining the carrier’s finan-
cial status and prospects for getting ad-
ditional backing, Wiser found that Pa-
cific Overseas Airlines is not “fit, willing
and able”™ to conduct its proposed
coach-type service between Los Angeles
and Honolulu. In recommending against
Matson, which operates surface vessels
between the West Coast and Hawaii,
Wiser noted that the carrier rested its
case on evidence introduced in CAB's
original hearing in 1944,

Matson’s counsel said the company
would not present new material be-
cause it had reached the conclusion that
CAB would not grant a certificate to a
steamship company no matter what the
evidence showed.

First Star Routes

Post Ofhce Department’s proposal to
grant contracts for air star mail routes
between Charlevoix, Mich,, and St
James, Mich., and between Honolulu
and Kalaupapa, Molokai, T. H., has
been approved by the Civil Aeronautics
Board, which said the service will not
interfere with certificated air transpor-
tation.
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NEW F-86A JET
EQUIPPED?

NORTH AMERICAN AVIATION Chose

LEDEX ROTARY SOLENOIDS
for DEPENDABILITY!

Humid tropics, sand-laden desert skies, frozen North or
extremely high altitudes . . . the new Air Force North American
F-86A Sabre Jet Fighter is prepared to defend our nation under any
conditions. Ledex Rotary Solenoids play an important part in this
dependability. Several vital mechanisms are remotely controlled
and powered by Ledex Rotary Solenoids.

The same Ledex standard of dependable remote control and power
is available for your product. The vast production applications of
Ledex Rotary Solenoids vary from the dependable snap-action op-
eration of aircraft mechanisms to the powerful actuation of rugged
hydraulic valves in heavy duty materials handling equipment.

We supply to quantity users and solicit the opportunity to be of
assistance in engineering a Ledex Rotary Solenoid to meet the re-
quirements of your product,

Write today for LEDEX ROTARY SOLENOID
BASIC ENGINEERING DATA

160 WEBSTER STREET, DAYTON 2, OHIO _#
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COMMUNICATION
PAPERS

Insist on PERFECTION
for best results
— ALWAYS

PAPER MANUFACTURERS CO.
PHILA. 23, PA.
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Slick’s Garment Business Pays Oftt

Heavy Dallas-New York fashion trathe 1s one reason
newly-certificated freight airline is currently in the black.

Slick Airways dehnitely has the ayes
of Texas—especially its garment indus-
try. Eastbound trathe from Dallas,
which boasts an annual %67 million
women's garment business, 1s one big
reason the allfreight airline has been
operating in the black since being cer-
tificated by the Civil Aeronautics Board
three months ago.

Garment shipments from New York
have always been big business for air-
freighters (Aviation WEeEk, Nov. 7).

| One carrier has been transporting about

1 million dresses a month to the South-
west and West Coast. But manufac-
turers in those parts of the country
have always found it tough to crack the
New York market. Usual reason was
that delivery took too long. Too, pack-
ing was expensive, and the retailer
usually had to have the garments un-
packed and pressed before they could
be sold.

B “Garment Airlift"—5o0 Shck, cooper-
ating with the Texas manufacturers, is
now running a “garment airlift,” with-
out which, says a Dallas fashion associa-
tion, “we wouldn't be able to enter the

® LEWIS ®
SELECTOR

SWITCHES

Thermocouple & Resistance

THERMOMETERS

Fram two
to
Forty Points

Sturdy, Dust-Tight
Low Contact-Resistance
Positive Detent.

Our switches have been used for ysars In fest
work as well as In permanent Installations,

Write for catalog today.

THE LEWIS ENGINEERING CO.

CHURCH ST. = » » » NAUGATUCK, CONN

New York and western markets.” Using
a specially devised garment bag, which
eliminates packing and pressing-on-
arrival, Slick offers overnight delivery
from manufacturer to retailer—a com-
bined service which competing forms
of transportation find it hard to match.

Actual demonstration of this service

was recently held at Newark Aurport,
where the Dallas Fashion Center held
an advance showing of dresses for New
York retailers. Models donned the gar-
ments as they were taken from the
Slick bag, showing that no pressing was
needed,
» Good Business—Sponsor of the dem-
onstration was the New York Board of
Trade, which indicated its hearty sup-
port of air freight. M. D, Gnfhith, gen-
eral manager of the Board, said “we
want to demonstrate that trade 5 a
two-way business . . . The garments
vou see are made from textiles sold in
New York and flown to Texas. In order
to sell to Dallas we must also buy from
Dallas. Earl Slick is making it easier
for us to buy from Dallas, and that's
good for New York business, as well as
Dallas business.”

In addition to Dallas, Shck serves 19
other cities on a schedule basis and
21 cities on a demand basis. Its cer-
tificate covers 14 additional cities, all
of which are expected to be activated
shortly.

Slick’s ground crews at Newark, focal
point for castern scaboard trafhe, have
been showing some of the speedy han-
dling of cargo which appeals to air
shippers. While the average time to
load 10,000 1b. into a C-46 is one hour,
a six-iman crew on occasion has un-
loaded 10,000 Ib, and put on 11,000
Ib. in 25 min. Production-line methods
at the terminal also help to cut time in
unloading from truck, sorting, and load-
ing on aircraft. Perishables, such as
foodstuffs, drugs and refrigerated com-
modities, are loaded into the C-46
belly compartment, which has a 1750

| 1b. capacity.

» Flowers From Coast—While Slick
has been building up a steady Texas-
New York-and-return business, it has
not neglected the transcontinental mar-
ket. Garments again are a big source
of revenue, but the West Coast’s Rower
industry is proving to be an enthusiastic
air freight user and supporter.

Up until air freight, western flower
erowers could not expect their market
to stretch past the Midwest because of
the perishable nature of their com-
modity. Now, they say, using air freight
to reach the eastern market has almost
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doubled business, Although Slick is
handling a large volume of flower busi-
ness, Flying Tiger Line did much of the
pioneering in selling air freight to flower
merchants.

Because of its comparatively good
Anancial picture—the carrier turned the
profit corner last summer—Slick has re-
fused proposals from several scheduled
lines which offered to buy out the
freight carrier.

Earl Slick emphatically denied re-
orts that he is seeking to dispose of
lick Airways. As a matter of act, the

company, which flew 6,539,230 ton
miles in the three months ended Oct.
31, has announced plans to buy six
more C-46s.

By agreement with Pan American
Airways, Scandanavian Airlines System,
and Air France, Shick acts as a domestic
carrier for the international airlines,
picking up and delivering freight at
the borders of the U. S.

Currently, the carrier has 975 em-
ploves, 105 of whom are pilots,

Italian Line Gets
Grant From ECA

Leconomic Cooperation Administra-
tion procurement authorizations to for-
eign countries for commercial aircraft,
engines, parts and equipment climbed
well above the $60 million mark with
a recent $4.5 million allotment to Linee
Aerec Italiana.

The Italian carrier, which hopes to
start regular service between Rome and
New York early next year, asked for
the money mainly for the purpose of
hnancing the purchase of three four-
engine U. S. aircraft.

LAI onginally planned to buy DC-65
but may now acquire used Constella-
tions because of their immediate availa-
bility.

Fstablished in 1946, LAI is owned
40 percent by the Italian government,
40 percent by TWA and 20 percent by
private Italian interests. It has been

operating domestically in Italy since |

1947 and now hopes to tap the heavy
1950 Holy Year travel between the
U.5. and Rome.

The carrier has not vet asked the
Civil Aeronautics Board for a U.S.--
Rome foreign air carrier permit. How-
ever, CAB usually gives expeditious
treatment to such requests when they
are filed. |

Through Sept. 30, ECA had made
available about $60 million in aircraft
procurement authorizations. The distri-
bution (excluding the recent LAI
grant) was: France $26.7 million; the
Netherlands $27.8 million; Belgium
$2.6 million; Italy $200,000; Greece
$900,000; Denmark $800,000; Norway

$900,000 and Ireland $100,000.
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! THE LINK bocvesa soioe dnd engioe
on the "Hiller 360" 1s a precision-quality aircraft transmission buile
by Western Gear Works. In addition to supporting the weight of
the helicopter, the Western Gear transmission carries the full torque
of the main-propulsion drive.

Stanley Hiller, Jr., president of United H elicopters, Inc. says:
"Reports from ‘Hiller 3605’ operating all over the
world indicate that the Western Gear transmissions

are holding up under every possible type of operation
with complete satisfaction.”

For all kinds of precision-quality aircraft gearing or geared products,

take advantage of Western Gear's outstanding engineering and
production facilities.

Write, wire, or phone Western Gear Works « Box 192,
Lynwood, California » Telephone Nevada 6-2161

Plants at

SAN FRANCISCO
LOS ANGELES

FACIMIC GIAW # WIiTIEN
& TOOL WORES

GIAR WORKS

SEATTLE

M ? .ﬂm ; | (]

Sales Representatives at . PACI FI = ESTERN

PORTLAND  SALT LAKE CITY 4315
HOUSTON  WILMINGTON G EAR PROGDUTCTS

43



More Rules

CAB tightens its hold on
nonskeds by checking se-
cret tie-ups and ads.

Strict new federal regulations to pre-
vent nonscheduled airlines from main-
taiming secret and illegal tie-ups for
trathe generation purposes will become
effective Dec. 10.

Citing a “substantial amount” of
regular service and other unauthorized
activity by large irregular carriers, the
Civil Aeronautics Board said the un-
lawful operations frequently are con-
ducted through ticket or travel agents.
New curbs were originally proposed by
CAB last April and are contained
in amendments to Parts 291 and 292 of
the Board’s Economic Regulations.

» Common Agreements—According to
CAB, the travel agent solicits business
by representing to the public that he
sells tickets by air between designated
pomts on a regular or frequent hasis.
Several large irregular carriers, acting
under common agreements with the
ticket agencies, furnish transportation
tor groups of passengers assembled by
the agencies. i

This service, if conducted bv the
nonskeds individually, may meet the
tests of irregularity, CAB conceded.
“But collectively the operations in many
instances have been both frequent and
regular.”

CAB said it lias always considered
such combined arrangements and oper-
ations a violation of the purpose and
intent of the nonscheduled exemption.
The Board declared that new and spe-
cific prohibitions against such achwvi-
ties are now being made for the pur-
ose of clarification.

Ticket Rule—As amended, the regu-

lations will prohibit large nonskeds from
carrying passengers to whom approved-
type tickets have not been issued. Each
ticket must contain the name and ad-
dress of the carrier furnishing the sery-
ice, name and address of the passenger,
date of sale, date of flight, origin and
destination points, and the fare actually
paid.

To keep its letter of registration, an
irregular carrier must reduce to writing
all agreements pertaining to solicitation
and generation of passenger traffic.

Payments to or from persons furnish-

ing passengers must be made only on
the basis of written bills or invoices con-
taming specific information. Further,
the nonskeds will be prohibited from
cntering into any arrangement or un-
derstanding with other air carriers if
such an agrecment would result in the
holding out of transportation “which,
if conducted by a single carrier, could
take it out of the classification of an
irrezular carrier.”
» Board Waming—Breach of any of
these new conditions will constitute
cause for revoking a nonsked’s letter of
registration and withdrawal of its oper-
ating authority, CAB warned.

In addition, nonskeds will be re-
quired to file with CAB specific infor-
mation concerning services they con-
duct in cooperation with other irregular
lines or with agencies handling arrange-
ments for furnishing transportation by
large irregular carriers. A copy of each
advertisement, circular, pamphlet or
other publicity material, and a copy of
cach announcement or notice issued
by a large irregular carrier, must be
submitted to CAB every three months
along with the company's flight report,

Cargo Storage

Northwest Airlines will establish a
chain of flexible refrigerated storage

centers for perishable cargo at key points
along its transcontinental system.

The refrigerated rooms, compartmen-
talized for storage at various tempera-
tures as low as 12 degrees below zero,
will each be capable of storing 6400 Ib.
of cargo at one time. They will have a
640 cubic foot minimum capacity.

SHORTLINES

» Bonanza—CAB has approved an agree-
ment whereby TWA will transfer its
operating rights between Phoenix, Ariz.,
and Las Vegas, Nev., to the feeder line.
The Board, in awarding Bonanza a
threc-year certificate between Reno,
Nev,, and Phoenix last spring, said the
franchise would not be issued until a
satisfactory arrangement was made with
TWA. Bonanza hopes to begin sched-
uled DC-3 service between Reno and
Phoenix shortly.

» CAB—Member Harold A. Jones re-
cently made a trip to Alaska to study
the territory’s air transportation needs
and mail pay requirements of its certifi-
cated carners.

> Compania Mexicana de Aviacion—
First certificate authorizing a foreign re-
pair agency to perform work on U, §.
aircraft has been issued by the Civil
Acronautics Administration to CMA, a
Pan American Airways afhiliate based in
Mexico City.

» FAMA—-A CAB examiner has recom-
mended that the Argentinean carrier be
given a temporary foreign air carrier per-
mit authorizing service between Buenos
Atres and New York via Sao Paulo (or
Rio de Janeiro), Belem, Trinidad, and
Havana for six months.

» Monarch—Approval of a MAL-Ari-
zona Airways merger has been recom-
mended by CAB public counsel pro-

—— e SEI-_IH CHLIGHT SECTION
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vided that Monarch activates all of
Arizona's feeder route segments within
six. months after the deal gets final
sanction from the Board. Public counsel
also recommended that the merged com-
pany be given a connecting link be-
tween Gallup, N. Mex., and Winslow,
Ariz. Monarch plans to acquire all of
Anzona’s outstanding capital stock.,

» National—Has inaugurated scheduled
daily cargo service between New York,
Miami and Havana with C-46s. Flag
stops will be made at Washington and
other cities served by NAL to enplane
500 1b, or more of cargo.

P Northeast—Is' trying to dispose of
three DC-4s. Meanwhile, two of the
ships have been leased to Capital Air-
lines for 6O days.

» Northwest—Has asked CAB permis-
sion to start coach service Dec. 1 be-
tween Portland, Seattle and Honolulu
with 44-passenger DC-4s at a one-way
fare of $120, compared with a regular
rate of $160 via Stratocruiser equip-
ment, Pan American Airways previously
proposed a West Coast-Hawaii DC-4
coach operation starting at the same
time. . . . Berths on NWA's new Strato-
cruiser flights to Honolulu are $25.

» Pan American—Has replaced its last
DC-3 in Canbbean service with Con-
vair equipment. Of 44 DC-3s PAA
had on Latin American routes in 1945,
only nine now remain—operating in
Central America and Colombia where
they can be used into small airports.
None of the Latin American division’s
DC-35 was ever in an accident involving
a passenger fatality, and they had carried
about three million persons.

» Pioneer—Has proposed a special pro-
gram of “air education flights.”" Starting
Dec. 7 the company would carry groups
of eight or more passengers between the
ages of § and 19 vyears, including one
adult leader or teacher, at fares of three
cents a mile. FPlan must be approved by

CAB.

CAB SCHEDULE

Nov., 28—Hearing on transcontinental
coach service. [(Docket 3397 ot al)

Dec. 6—Hearing In Western=-Inland madl
rate case. (Docket ZRTO)

Dee. 5—0Oral argument in enforcement
procéeeding agalnst Trangocean Alr Lines,
{Docket $244)

Dee. 6—Hearinz on renewal of Trans-
Texas Alrways' {eeder certiflcate. (Docket
3720)

Dee. 19—Hearing In Florlda Ailrways
mall rate ease, (Docket 3695)

Jan, 4—Hearing In Natlonal Alirlines
route transfer caze. (Docket 5500)

Jan. d—Hearing in New York Clity area
halicopter caze. (Docket 946 et al)

Jan, 9—Hearing on alr freight accumu-
lation, asembly and distribution tariffs.
{Docket 1705 et al)

Jan, 9—Hearing In Cuba-Florida forelgn
alr carrier permit case. (Docket 3717 et al)

Jan. 16—Hearing on Nationwide Alrlines’
application for eecrtificated routes in Michi-
gan. (Docket 2E32)

Feb. &8—Hearing In Colonial Airlines

mall rate case, (Docket 2724)
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Twenty-one years and expert com-
mercial and military overhaul of over

twenty-five thousand aircraft engines has
made PAC the foremost synonym for
quality in the field of commercial over-
haul. Today, PAC quality is teamed with
the lowest prices ever.

Assembly line methods, originated for
commercial overhaul by PAC, and en-
dowed with PAC experience, makes PAC
the best buy of all umes. PAC quality
means greater dependability of opera-
tion, while PAC price means maximum
economy of operation.

CAA approved #88 since 1928, and an
authorized Pratt & Whitney overhaul
and parts station for 18 years, PAC today
has the industry's most complete shops,
utilizing thousands of square feet of
space, and boasting the finest technicians
and equipment available.

Cleaning methods are the most ad-
vanced, including sand blasting, vapor
blasting, vapor degreasing, and seed blast-

COMMERCIAL OVERHAUL

R-1830 —92 $2125% Exchonge R-985 ANI $1300 Exchonge
R-985 148 $1350 Exchange *lower rofes on confract Basis
Prices F.O. B. Burbank, or Linden

T = =

ing of precision surfaces. The PAC plat-
ing shops are large, turning out silver,
nn, copper, lead and cadmium plating
for an average of 100 aircraft engines
monthly. Paint drying is by infra-red
rays, a recognized timesaver.

So thorough is the inspection and test-
ing standard of PAC that much of the
equipment for this work has been created
by PAC technicians, not only for our
shops but for the industry.

Every PAC engine i1s shipped under
the PAC Warranted Overhaul Seal. This
is your guarantee of hnest workmanship
and quality, and dependable, economical
operation of the engine under all normal
condinons. Warranty extends full period
of CAA operating allowance between
overhauls.

Visit PAC, the most modern organiza-
ton of its kind., Compare quality and
price, and we are sure yvou will join the
many airline and private operators who
us¢ PAC overhaul engines exclusively,

PACIFIC AIRMOTIVE CORP. * Burbank, Calif. % Linden, N. J.
Other Divisions at Qakland, Seattle, Anchorage and Kansas City, Kansas

FORMULA FOR DEPENDABLE, ECONOMICAL OPERATION
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REPLIES (Box. No.): Address to office nearest you
NEW YORK: 330 W. 42nd 8t. (18) PUMPS
CHICAGO: 520 N. Michigan Ave, (11) I
& AN FRANCISUO: 68 Pust Bt. (§)

—~ — the ANTI-ICER—
DC-4 (C-54-B-DC) 50-PASSENGER AIRPLANES TOMTIDN YabanT = Eclipse 744-6A
AIRCRAFT SEATING Engineer. Wanted by world’s only Eclipse 744-6B

progresslve midwest manufacturer to develop
a line of military alreraft crew seats, Must be
thoroughly experienced. Please sinte completa FUEL

ﬂﬁﬁwuﬂn"'#gﬂ'_i salary expected. Write P-14086, Pratit &: B"'hi!ﬂE}' Pesco 2PR400BLUB

— — ' Pesco 2PR600CWT
____TOSITIONS WANTEG R-1830-92 | Thompson TFD-3500

PLO% NIEH Mutus Tasiart Liituee o, FUEL BOOSTER—

ratings. 3500 hra, seven vears flying exp. with

¥avy and Ajrlines. Desires position as per- Thnmpsﬂn TFD-EEW-]

gonnl, executive or airline pilot, domestic or

forelia. Ao 25 pinale, Tras o (ravel, ava labie commercial overhaul Thompson TFD-12900-6 |
now., PW-1481, Aviation WE-E-IF-.- _ TI'IEII'I"IPSDH TFD-IZ‘?ﬂﬂ-T

AITRLINE TRANESPORT Pilot., 4800 hours,

commercial pilot, slngle and multl engine HTDRAULIC—

land, instructor and Instrument ratings. Ten

yerrs accident free fiying as Instructor, Army EK
Pllot flying V.I.P. Personnel, Airline and Com- warrantEd Or Pesco 1P38
mercinl Pilot. Desires poaition as personal or Pesco ‘Fz]"'—r
executive pllot, Any offer will be eonsidered.

Well educated, excellent referencea. PW-15603, I Pesco 1E678
Aviation Week. |

FOR SALE - MOTORS—

- S ’ 600 ’ Delco A4949 I
S B e e R -hours o PROP FEATHERING—

'125.000= = -

plus 29 sales tax

® Equipped with P. & W. R-2000-13 (2SD13G) Engines.
® Recently removed from scheduled passenger service.
® Standard airline interior.

"“AS IS MUNICIPAL AIRPORT, TULSA, OKLAHOMA

Address all inquiries to

AMERICAN AIRLINES, INC.

Att.: Director of Surplus Sales
LaGuardia Field, N. Y. Airport Station, M. Y.

—motorela avingntor with loop. Sacriflce « .
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counts. ero. Eng. X. icer. ¥ i
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4. Pratt & Whitney R-985-ANI Engines, AVR-7, MHF FOR SALE | EQUIPMENT
N.T.5.0. 10. Merker Beaceon Master Controls for 3350 engines—Condition New : . .
5. Constant Speed Propellers. N.T.5.0. 11, Fully Licensed 1o October 1950 Carburetor Parts for PR 50 models & others As a I'Eﬂdlflg EHFPII'H we E'H'ET a
Ful:ufl IE: f::ienn Pump Calibration Test Machine— -I.'.IDII‘IP'E'I‘E line of
AVAILABLE FOR IMMEDIATE DELIVERY A & T ACCESIORIEE TRGG. BRAND MNEW INSTRUMENTS
55 Maple Ave. Sea CIiff, L.L. N.Y. * FLIGHT & NMAVIGATION INSTRUMENTS
— — ¢ EMGINE INSTRUMENTS
COBELL INDUSTRIES = * AUTOMATIC PILOTS
_ CABLE ASSEMBLIES s AUTOSYNS
or GLAS AIRCRAFT =
PHRE TIET 'ER RS, 5 T, D s - A
- = ~ HOSE ASSEMBLIES s ALNCO FIELD MOTORS
| =g A. J. MOORE CO. . AC CMOTORS |
241 Tth Ave. M. ¥Y. 11, M. ¥. « DC. MOTORS
R_qas_AN 14 B LGCKHEED LU‘DESTAR Phone WAtkins 4-0701 , e SERVO MOTORS
*warranty deluils en request * TORQUE UMITS
Mo Ti Si CAA Overhaul Cargo Version == —— ; STEDAV . FEEQ uEEHE#ﬂ'EErIEEEE
ime since . e F .
o | two 1820-87 engines SCHOOLS cable '] = BI.G‘-':’FH ASSEMBLIES s
. | Low Time STEWARD-DAVIS e
| With EEEﬂ,;]ﬂU.ﬂﬂ — — exclusively overhauling Pratt & Whitney R-1830-92°s T C A A, Cortified
I inventnry ol spare -._'- —_— S e —— ] 5 & TR CTE g U. 5. Export License-2140
I-Bs AIRCRAFT CORP' Lockheed parts Rlllﬂg SI.II'I SCHOOL OF 13501 EEEUTH W EbTbl_{‘}' WUX Great MNeck, N. Y. |
AERONAUTICS NA, CALIFORNIA Baiics
P.O. Box 1255 $9900.00 at Honolulu O B S et i Ot e o o
Miami Springs, Fla. l GovT. Eﬁ:ﬂ LA; ﬁ::cﬁﬁfﬁﬂl !-:':LJE;“;EJED CAA Approves pwr Staton INSTR“MENT ASS"':IATES
: : i El:l' f?nl'-l'LflT;T:E; M Write for fllustrated Catalog. 37 E. Bayview Ave., Great Neck, N. Y,
Hangar #2 — International Airport onolulu, T.H. 5- | 2206-16 E, HUNTINGDON 5T., PHILA., PA. Tele: IM perial 7-1147

-'115 A"u"IATIl.'.'JH WEEH, HHH'EI'I'I-‘DEI Iﬂ, 1949 hviATIEH WEEH, HL'I"i'EI'HhET 23' 1949 -l“'



STRICTLY PERSONAL

STRIKE STORY BY A SOCIETY EDITOR—Now that the Bell Aircraft strike
is over we can release a “story” written about one of the riots by a local society
page editor who saw the whole thing and was impressed enough to send her own
version to her editor. It was forwarded to us by George D. R:n chief of structures
engineer, and goes like this:

“One of the most interesting soirees of the current autumnal season was held
shortly after dawn Thursday at the Bell estate in the wooded felds and lanes just
off the busy Niagara Falls Boulevard. The affair was highlighted by many
impromptu meetings between deputy sheriffs wearing silver shiclds on their natty
blue caps. Many waved wands garlanded with horse hair straps which they wore
draped around their wrists.

“One of the outstanding matrons who was introduced to Mr. Arthur Muisiner
during the moming was Mrs. Lavon Eagle, of the Edison St. Eagles. At the con-
clusion of the affair, Mr. Muisiner personally escorted the attractive guest to a
Niagara County car. She later was introduced to County Judge John §. Marsh.
Many of the guc.&.ts were members of the Ladies’ ;‘hu:-:llmw of the Bell union which
is having a minor dispute with some of the com any officials. Some of the Ladies’
Auxiliary wore steel helmets while many -:it'rn:Li]J ice-picks with which to make an
IMpression.

“A noteworthy pair was Mr. and Mrs. Frank Yukowski, who arrived early and
remained late at the soiree. He was attired in the fall garb of a workman which
intrigued many of the spectators. She wore an overall dress of blue denim taste-
fu]h' spotted with red paint and gray putty. A feature of her costume was her
matron’s staff of old English dock topp ed off with shiny spikes of steel,

“Cheerily chanting the refrain, ‘sticks and stones can’t break our bones,” a
group of young ladies from Mr. Martin Gerber's New York School of the Ballet,
gave a bonne touch to the frolic. Another popular chant was “Which Side Are
You On?’, sung by Mr. Stanley Stypczynski, who explained he had to hurry oft to

court whcrn urged to sing an encore.”’

1 el L

HELP, HELP=This column, the sole concession this magazine makes to corn,
exists entirely on contributions you readers send in. If you want better columns,
please help. Send your whimsy to Aviarton Week, 330 West 42nd St., New
York, N. Y. It's free; we charge vou nothing.

=" £ L

CAL’'S PACKAGED DIVORCE TOURS—Contmental Air Lines” agile idea men
in the publicity dt‘pﬂrt]]lt‘llt come up with a “super-packaged one-day divorce tour”

all for $200 from Denver. “With all attorney arrangements previously made with
a prominent Juarez (Mexico) law firm Ihrmigh Continental’s El Paso station man-
ager, one leaves Denver at 7:45 a.m., arriving in E] Paso at 1 p.m. He is whisked
across the border via cab, and presto two hours later emerges at last like a butterfly
from a cocoon—free. After proper celebration one boards the 5:20 p.m. flight
back to Denver in comfort aboard the luxurious pressurized C. "'u.l Convair-Liner.
Less than 16 hours.”” It's all quite legal, unless you ever want to go to New York
State.

5 % %

SUPER-COMMUTER—Mrs. Marie Hall of Long Beach, Cal., says Husband
Dick Hall, first officer with Transocean Air Lines at Windsor Locks, Conn., is her
nomination for champeen commuter. “He lives here but commutes to work in
Windsor Locks.” She says Dick has done this over a year and hgures it’s 2779
statute miles via the airway he uses, or 5458 miles to go to and from work. Who
can beat it?

LET’S FLY TO THE RAIL FAIR—We liked an announcement Associated Avia-
tion Underwriters’ Chicago office mailed its customers nearby. E. L. Stephenson,
Middle West manager, said it this way:

“There’s a darn good show at the Railroad Fair on the Chicago lake front. The
railtoad’s have spcﬂ;t 510,000,000 in honor of my great uncle Lc{nrgc Stephenson
who made the railroads ‘possible by inventing the first locomotive. . . Why not fly
in to see it and land at our lake front airport. . . There’s nc:tlr:u1fr----:'~.cc[:-t riding

them—that builds conhdence in the future like xutclnng trains.”
—-RK. H. W.
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WHAT'S NEW
New Books

“General Kenney Reports,” by
George C. Kenney, a personal report
based on the diary of the commanding
general of the Allied Air Forces in the
Southwest Pacific. It is stated that Gen-
eral Kenney also planned, designed and
illustrated the book. Published by
Duell, Sloan & Pearce, Inc. Price $4.50.

Technical Literature

“Brazing in Civil Aircraft,” Airframe
and Equipment engineering report No.
44, presents general data on brazing
with uup]mm on civil aircraft manu-
facture and repair, The report is in-
tended as being a ready reference for
manufacturers and repair  stations.
Available from Civil Aeronautics Ad-
ministration, Publications Division,
Aviation Information Office, Washing
ton 25, D. C.

“Aeromagnetics in Fxploration,” and
“The Airbome Profile Recorder” deal
with new techniques used m survey or
mineral and oil exploration services.
Brochures are issued in form of file
folders for containing additional follow-
up bulletins. Write to Photographic
Survey Corp., Ltd., Toronto, Canada.

“The Characteristics of Elastometers
With Respect to Vibration in Aircraft”
is an address by W. A. Keetch, senior
product engineer, Lord Manutacturing
Co., Erie, Pa., available free by writing
the company.

Bulletin describing instruments for
measuring and recording wind directions
and velocities i1s available on request to
W. & L. E. Gurley, Troy, N. Y.

“Method of Presentation of Data for
Proposed Aircraft” has been revised by

Air Transport Assn. of America. RF:
port outlines standard methods of p
senting aircraft data so that .urhne::.
will be facilitated in comparing air-
planes. There have been revisions in the
performance analysis and ﬂpcratmml
analysis section and the direct operating
cost data. Operational analysis section,
including direct operating cost data
formulae, has been printed separately.
Copies are available to company officials
on request to engineering division of
Air Transport Assn. of America, 1107
16th St., Washington 6, D. C.

“Wings for the Transit” is brochure
explaining basic principles employed in
producing aenal topographic maps.
Obtamable from Lockwood, Kessler &
Bartlett, Inc.,
N8
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32 Court St., Brooklyn 2,

* Big New Year's Eve Dance with Floor

Show |
* Golf Tournament * Fishing Contest
* Miss and Mrs. Wings Beauty Caontest
* Prizes Galore

Write for information and ;

speciol Pilots Rote, Y i

Post Office Sorrento, Flo. 91-

75«;&0 FLORI DA'S

Hntel and nlf Club

‘WING-DING’

W a Special

7 PEII'I:Y for

,.—GUYS and GALS
rivate PLANES

e 7 S V. 7

Lond and taxi to Mount Plymouth’s door.

Wowunt Plymoutt: [ J;

Hotel

and b-:rll Club "‘i'—-t'_-,

MINIATURE

FRESSUHE THAHSIIIIEERS

The new, compoct type 45138 pres-
surg transducer s small encugh and tight
enough 1o be installed in groups for pres-
sure survey opplications. The reduced sizer
permits greater utilization of available
spoce without $£|-|:;iﬂ|:ing the occuracy or
guality of signal output,

The instrument iy availoble in obso-
lute, differential or gouvge type, and
pressure ranges up to 100 psi may be
selected. The type 45138 in-
struments are in
production and
can be delivered
on shorl notice.

Write for Engineering Details

LiGiannint.cn

LB
.

185 W. Coloroda, Pasadeno 1, Colifarnia
%7 Marrls Turnplhe, Springfield, M. J.
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‘why are _

EDISON AN-5525

thermometer bulbs

better?

’ provide faster response
’ permit bigher operating

temperatures than required
by AN specs

Paﬂ.‘mf.'d mher Spring dr;-ilgn. permits faster

heat transmission to sensitive windings and

gu:chur response than requ:red by AN specs.
prings also cushion against shock.

All-mica insulation, plus mechanical metal-
to-ceramic seal in bulb header, permits higher
operating temperatures than required by AN
specs—up o 600° F.

Available in standard AN-5525-1, -2, and
new USAF reinforced type G-1. Write today
for new descriptive bulletin and prices on
AN and other Edison Resistance Bulbs,

220 Lokeside Avenue, West Orange, N. J.

INSTRUMENT DIVISION

THOMAS A. EDISON,

INCORFORATED

FLoTTORP
Armor Cﬂﬂt&d
PROPELLERS

CUT COSTS

You can save money by equip-
ping your planes with the new

Flottorp propeller. The "“Armor
coated” plastle surlace pract-

cally eliminates abrasive wear,
greally exiends the useful lile of
the prop. yel the new Floilorp
cosis no more than ordinary pro-
pellers. Write for free folder and
price list. or distribulor’s name.

STAINLESS STEEL AT
NO EXTRA COST

Every Flotlorp prop has a stain-
less steel leading edge, and you
get this feature at no extra cost,
This steel edge, plus the armor
coaled prop. give you longer
wear, grealer efficiency, betier
appearance. Available for prae-
tically all planes to 250 h.p.
Wrile for {older and price lisl.

FLoTTORP
MANUFACTURING COMPANY

World's Oldest Builders
of Aircraft Propellers
GRAND RAPIDS, MICHIGAN
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EDITORIAL

Air Coaches & Foreign Policy

The air coach issue promises to stimulate as much
controversy among trans-Atlantic carriers as it has among
the major domestic airlines. But the implications of
cheap international travel are greater.

Actually, of course, “coach” rates are inevitable on
the main airways of the world. But the necessary and
healthy open forum arguments of a democracy will be
complicated, in the coming fight over mass air travel
on international routes, by the added intricacies of con-
flicting foreign policies of the United States government
and other countries.

Pan American Airways, which usually knows exactly
what its long-term objectives are at any given moment,
and 1s trying to reach them, has sought to force the
North Atlantic air coach issue by proposing a one-way
tourist fare of about $225 between New York and Lon-
don for a six-month period. It was Pan American, also,
which took the initiative a few years back in forcing
trans-Atlantic fares down from a passenger rate which
had been proposed by British Overseas Airways Corp.,
and adopted by the U. S. international carriers,

The Civil Aeronautics Board as usual is sitting unhap-
pily and fully exposed to the crossfire of our own govern-
ment m announcements of foreign policy, the govern-
ments of other nations, the International Air Transport
Assn. and our own U. 5. competitors of PAA. CAB has
turned down PAA's latest proposal. The fighting will
get hotter.

Our own Truman Administration must eventually,
directly or inferentially, set forth our national policy on
the subject for the CAB, and the record of this Admin-

istration to date presents no encouraging evidence that

money, it would appear that Pan American’s main
weapon in this campaign for lower trans-Atlantic passen-
ger fares is to prove that such service would not add to
its hinancial demands from the U. S. government.

If such service can be shown to be self-sustaining, at
least, the American taxpayer could become exceedingly
obnoxious in his queries.

If PAA, after a trial period of low-fare operation,
could present cost and income figures that would be
satisfying to the proper authorities, PAA would have a
powerful answer to the loud expressions of doubt being
heard about its “motives.” And it would be able to
offer another powerful argument te the Administration in
encouraging mass tourist travel to a dollar-hungry Con-
tinent. Even with today’s air fares there is evident an
important travel trend from the steamship to the air-
plane on the Atlantic. Still lower air rates could start
a record-breaking tourist crusade to the Old World.

The controversy, as it progresses, will also arouse again
the suspicions of a few thoughtful aviation observers in
this country who fear that the U. S.—by giving too great
heed to other countries in the IATA and ICAO organiza-
tions—runs the nisk of lowering our own technical and
economic standards to the levels of others, rather than
bringing our less fortunate neighbors up to our own
proficiency.

This fight, although it may retard truly low-fare
trans-Atlantic air travel for at least a year, will help
clarity several vital ditfterences of opinion within our own
air transport industry, IATA and the CAB. But in the
end, even in these early days of the American welfare
state, we believe that the proponent who offers the

Making all
Weather....
Good Flying
Weather

A
and the airline’s own meteorological studies . .
valuable information.

@ [0 help the pilot utilize to the utmost the information he has at
his finger tips, airlines are supplying him with the latest in facilities
and equipment—the best in ships, engines and instrumentation.
Another contributor, the C.A.A., now operates approximately

100 beam landing-approach systems in major airports throughout

@ The greater number of flights being completed on schedule
today reflects the advances being made in year-round weather
control. Airlines, through their skilled meteorologists, now know
more about the weather than ever before, and with the use of

the most modern facilities and f:quipmt:nt are making their
service im:rr:u:iingl}' indfpundcnl of the weather.

@ Before he takes off, the airline pilot knows the weather fronts

to avoid along the flight route.. . and the tail-winds that will help him
make up time consumed in flying above or around storm areas.
pre-flight weather analysis. .. based on the Weather Bureau's

. gives him this

the country. These systems have lowered the weather ceiling
for the airlines. .. allow more “flying” days.

® Sperry has been and is contributing to all-weather flying...

Hight instruments for attitude and direction...the A-12 Gyropilot*
for smoother flying even in turbulent air. .. the Automatic Approach
Control for bringing sky giants to less than 100 feet of the
runway no matter what the weather. And Sperry research pilots
at the controls of Sperry’s flying laboratories are taking off,

day and night. when flving weather is at its worst. to study. perfect
and devise new means of making all weather good flying weather.

business efficiency and old-fashioned economics of a  soundest evidence for a business-like plan of least govern-
once rugged American individualism will primarily deter-  ment subsidy will win out. The fireworks of the inter-
mine our international airways policies—at least, not '“f“i“E hﬂttlhﬁ will 1]“: something to w?tﬂh- If Pan
without a lusty struggle on the part of U. S. business. American sticks to its guns, and proves 1t can operate
economically at lower fares, it and other low-fare,
Despite the Administration’s solicitude for our hard- ~ anti-subsidy spokesmen 51“{“1‘1 win. Because on this
pressed major European countries, most of whom are basis, eventually, U. S. public opinion will demand that
struggling to maintain their own subsidized airlines U. 5. foreign policy be determined.
across the Atlantic, perhaps with our own taxpayers’ —ROBERT H. WOOD
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Let’s look at

@@Ch@f &ft advantages

You want speed ...

The Beechcraft Bonanza cruises at 170 miles
per hour at 8.000 feet. using only 56%¢ ot en-
gine’s maximum rated take-off power. No en-
gine overload. Top speed of 184 miles per hour
at sea level. (Bonanza performance hgures
guaranteed.)

You want high performancec

Your Beecheraft Bonanza has a range of 750
miles. a service ceiling of 17.100 feet. You
get the extra speed with an extra margin of
safety. Carries four people and more than
135 pounds of baggage.

You want safety . ..

Tough, sturdy framework gives you safety
“plusses.” Rated in utility category at full
gross weight, with a limit flight load factor
of 4.4 G’s. the Beecheraft A35 Bonanza under-
went radio controlled dive tests at 275 miles
per hour, pulling out safely at 3 G’s.

. . . but you want strength and rug-

gedness, too. See how well the ship
handles on short. rough fields. See that low.
sturdy landing gear with wide tread and struts
exclusively cross-braced. No pitching — be-
cause of nose gear position and long wheel
hase. Allows greater braking.

... but you want economy, too.

Beechcraft Bonanza fuel consumption amounts
to only 9% gallons per hour at cruising speed.
Because of lack of engine overload. there’s less
engine wear. Seat-mile cost reaches as low as
114 cents. Real savings!

. . . but you want beauty and com-

fort, t00. Exclusive retractable step and
limousine door let you enter and leave with
ease; preserve feminine dignity! Room to
spare for four in the handsome, sound-proofed
cabin. Maximum 5-way visibility.

Add up all these features—and you have the
reasons why the revolutionary Beechcraft
Bonanza is a better buy. See it today! A note
on your company letterhead will bring illus-
trated brochures describing the Beechcratt
Bonanza's many extra advantages. Write to
Beech Aircraft Corporation, Wichita. Kansa-.

eechcraft

BONANZA

BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS *
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