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THERE HAS BEEN A GREAT DEAL OF THOUGUT AND STUDY GIVEN TO THE PROBLEW OF
HIGH ALTITUDE FLYING. ALONG YITH THE CONSCIENWTIOUS EFTURTS OF COMPETENT SCIENTISTS,
1MACINATIVE SOULS HAVE TRANSFERRED THEIR FONDEST OREAMS TO THE STRATOSPHERE AS SCRT
CF #N AVIATION LILLENIIUM. THESE FANTASIES HAVE MISLED THE LAY PUBLIC UNTIL THE
AVERAGE MAN ON THE STHREET EXPECTS NEAT YEAR, UR THE YEAR AFTER, TO TRAVEL iH. THE
STRATOSPHERE AROUND THE WORLD AT 1,000 MILES AN HOUR. THE RESEARCH FLYING CARPIED.
ON BY TWA HAS BARELY ENTERED A WEDGE INTG A. USKNOWN REALM, HOVEVER, SUFFICIERT
FACTUAL DATA AND POSITIVE EXPERIENCE HAVE BEENM OBTAIWED TO CARRY THIS WORK FURTHER
WITH & SOUND CONCEST OF THE ECONGMIC POSSICILITIES AND TECHNICAL FRGELEWS INVOLVED,

WHEN TWA, l& THE FalL OF [954, pECIDFD TG LOOK IM70 THE FUTURE OF HIGH
ALTITUDE FLYING, THE PRINCIPAL CEJECT!VES WERE: {1) To CHOOSE THE BEST METHGD OF
SUPERCHARGI NG To 20,000 FEET AwD ACOVE, AND EQUIF Al ENGINE FOR RATED POYER OPERA=
TioN AT 30,000 FEET: (2) DETERMINE THE ACTUAL |NCREASE OF SPEED #ITH ALTITUDE AS A
CHECK AGAINST THEORY; (3) MAKE ACTUAL UEASUKEIENTS OF SPEED AT 30,000 FeeT 70
FURTHER CHEGCK COMPUTED TAHUE AIR SFEEDS) (4) MAKE EXTEHDED CkOSS CUURTRY FLIGHTS
UoVER WEATHERY TO OETERMINE FCRGE AfJ DIRECTION OF | KDS AND METEOROLOGICAL CO#DI-
TIONS AT THE BASE OF THE STRATOSPHERE. O(BUECTIVES |, 2 ano 3 HAVE BEEN ACCOIIPLISHED,
ENOUGH EXPERIENCE HAS5 DEEN HAD IN THE COURSE OF 'MCVER WEATHER! FLIGHTS TO SHOW HOW
LITTLE IS KHOWW ABOUT CONDITIONS 47 HM1GH LEVELS ABOUT STORM CONDITIOHS BUT OF THIS,
MORE LATER,

CHOICE OF & SUPERCHARGING METHOD LAY BETWEEN THE GEAR DRIVEN IMPELLER AND
THE EXHAUST TURBINE AS THE MOTIVE FOWER FOR THE IMPELLER. ASIDE FROM THE FLYIRG
DOHE BY WILEY POST wITH THE "WINNIE MAE", WHICH HAD « WASP ENGINE EQUIPPED WITH A
GEAR DRIVEN SUPERCHARGER, NO OTHER HIGH ALTITUGE FLYING OF ANY DURATIOW HAD BEEW
ACCOMPLISHED IN THE COUNTRY WITH THIS TYPE OF SUPERCHARGER. UNFORTURATELY, THERE
VAS NO OATA RECORDLD BY WILEY JOST WHICH WoULD FERMIT AN ANALYTIC EVALUATION OF
THE POWER PLANT OPERATION. Oi TdE OTHES HAND, THE o Se ARMY AIR CORPS HAD BEEW
CARRYING OK THE EXHAUST TURRINE SUFPERCHARGER DEVELOPHENT ALMOST SINCE THE WAR.
NMUMEROUS HIGH ALTITUDE FLIGHTS HAD BEEN xADE ABOVE 30,000 ¢FET AwD THE DEVELOPMENT
OF THE TUGBINE UNIT HAD REACHED A POINT WHERE THE ARWY HAD PLACED AN ORDER FOR
SERVICE AIRPLANES HAVING ENGINES EO0UIPPED WITH EXHAUST DRIVEN TUREINE SUPERCHARGERS.

THECRET!ICALLY aMD PRACTIGALLY, THE ENHAUET TURBINE SUPERCHARGLER OFFERS
ADVANTAGES OVER THE GEAR DRIVEN TYPE. WHEREAS THE GEAR DRIVEN SUPE RCHARGER REACHES
MAX IMUM EFFICIENCY AT OMLY ONE CRUISING ALTITUDE THE FLEXIBILITY OF THE TURBINE
SUPERGCHARGER ENABLES 4 PILOT FLYING GABOVE THE CRITICAL CRUISING ALTITUBDE OF THE
UNSUPERCH/ RGED ENGINE AT FULL THROTTLE TO UTILIZE THE TURBINE SUPE RCHARGER AS
DESIRED, ALVAYS CRUISING AT FULL ENGIME THROTTLE. |N THIS CASE THE ENGINE POWER
DIVERTED TO SUPERCH, RGING IS LIMITED TO THAT ACTUALLY REQUIRED ABUVE THE EIERGY
RECAPTURED FROM THE EXHAUST GAS. THE PRINCIPLE DISADVALTAGES OF THE GEARED SUFPER-
CHARGER ARE THE LOY POWER AVAILABLE FOR TAKEOFF AT SEA LEVEL AND THE EVER PRESENT
FRICTIONAL LOSSES i THE MECHAMICAL GEARIKG REGARDLESS OF THE REQUIRED DEGREE OF
SUPERCHARG | NG.

STRATOSPHERE TESTS WERE [isDE POSSIBLE THROUGH THE COLLAEORATION OF THE
UNITED STATES ARMY AIR COrPS AND THE GENERAL ELECTRIC COMPARY.



THE FIRST TURBINE UNIT Y'AS RECEIVED BY TWA EarLy Iy 1956, AMD INSTALLED [N
A NORTHROP Graildh AIRPLANE POWERED @ ITH A SPECIAL DIRECT DRIVE CvCLONE G ENGINE,
A THREC-PLADED HAMILTON STANDARD CONSTANT SPEED PROPELLER WAS USED. THE USUAL
INSTALLATION AND WECHANICAL DIFFICULTIES GF ANY NEW PROJECT PROLONGED THE TEST PERIOD
WHICH GONTINUED UNTIL THE STRATOSPHERE FLIGHT FROM KA&NSAS CITY To NEW YORK O JANULRY
24, 1937, AFTER WHICH THE TURBINE SUPERCHAHGER WAS TEMPURARILY REMOVED TO MAKE THE
NORTHROP GAMA AVAILABLE FOR OTHER EHGIHE TESTs.

SIGNIFICANT PHASES AND RESULTS OF THE TEST PROGHAM FOLLOW:

OXYGEW SYSTEM

THE OXYGEN EQUIPMENT CONSIGTED OF 4 FIFTEEN LITER LIQUID OXYGEN BOTTLE AND
TWO LIGHT-WEIGHT GaSEGUS OXYGEW #0TTLeS GF 39 CU. FTe CAPACITY EACH. THE LIQUID
OXYGEN CONTAINER WAS LOCATED IR THE OBSERVER'S COCKPIT wWITH & HOT AlR BLAST DIRECTED
AGAINST THE EVAPORATING COILS. THIS HOT Al®, ALSC THE COCKPIT HEAT, CAME FROM THE
INTENSIFIER TUBES IN THE EXHAUST #ANIFOLD FCRMERLY USED FOR CARBURETOR HEAT, NOW
UNNEGESSARY EECAUSE OF THE TURGINE SUPERCHIRGER. (0LD OXYCEM GAS FROM THE EVAPCRATOR
COULD EITHER BE ROUTEOD THROUGH AN OXYGEN ATLRG COIL LOCATED IN THE HOT AIR DI S~
CHARGE FROM THE | NTENSIFIER TULES, OR BYPASSED DI RECTLY T0O THE GREW. IN PRACTICE,
THE VALVES TO THE HEATER AND THE B8YPASS ¥ ADJUSTER 50 THAT THE RESULTIHNG #MIXTURE

OF HEATED AdD COLD OXYGEN PRCDUCED A& TEMFERATURE T THE BREATHINT OUTLETS OF ABLUT

60 DEGREES e

ALL THE OXYQEN GOHTRGLS WELE HANOLED BY THE PILOT, EXCEPT THE MASTER VILVES
AT THE OXYGEN BOTTLES AND THE REDUCENG VALVES WHIGH COATROLLED THE LINE PRESSURE
FRAL THE BOTTLES; THESE VALVES WERE OFERATEG BY THE CBSURVER. FOUR VALVES AND A
PRESSURE GAUGE, COMVENIENTLY GROUPED IN T PILOT'S COCKPIT, COMPRISED THE MAlH
CONTROLS, THESE VALVES WERE:

(1) FRIMER VALVE, USED TO EMPLOY BOTTLE PRESSURE TO QU ICKLY BOUST THE PRESSUKRE IW
THE LIQUID OXYGEN FLASK AND ACCELERATE FLOW OF LIOUID OXYGER [iTO THE EVAPO-
RATING COILSe

(2) COTTLE GXYGEW VALVE JHIGH PUT BCTTLE OXYCEN INTO THE BREATHING SYSTEN.

{(3) L1oUiD OXYGEM VALVE WHIiCH PUT OXYGEN CAS FROM EVAPORATING COILS [MTQ THE

BRELTHI NG SYSTEM.

(4) RELIEF VALVE WHICH CONMTRGLLED THE PRESSURE IN THE LIOQUID OXYGEN FLASK, THUS
DETERAINING THE RATE GF FLOY OF LIQUID CXYGER INTO THE EVAPORATING COILS A
HENGE THE VOLUME 4R PRESSURE OF OXYGEN AVAILABLE AT THE GREATHING OUTLETSs

THE PRACTICE WAS T¢ USE BOTTLE OXY8HEN FOR FLIGHTS OF ILESE THAN TVWC HOURS'
CURATION, AND, AS &N CMERGENCY SUPPLY T4 SO PPL ST THE LIQUIL OXYGENM; FOR LOMGER
FLIGHTS THE LiQUID OXYGEN FLASK WAS FPRINMED TO 15 LeS, PRESSURE PRIOR TO TAKEOFF,
A

VHICH INSURED ADEQUATE EVAPORATED OXYGEH ULD BE AavAlLABLE IN TEM MINUTES. ON
SEVERAL OGGASI IS WHEN GRUISING ABOVE 35,000 FEET 1T WiS NECESSARY TG CUT IN THE
BOTTLE OXYGEN FROM TIME To TiUE TO INSURD AN ADEQUATE 3UPPLY, [NASMUGH A8 AT THESE
LEVELS THE GREY HAD TO BREATHE FURE OXYGEN. ALSC DURI NG RAPIO DESCENTS FROM HIGH
LEVELS, BOCTTLE OXYGEN WAS USED WHEN, DUE TO IHOKEASE [# ATMOSPHERIC PRESSURE, THE
EVAPORATIGH RATE OF THE LIOUID OXYGEH MAHKEDLY DECREASED AND THE OUTPUT OF THE
VAPORIZING CGGILE WaAS WG LONGER SUFFICIENT To SUPPLY THE WEEDS OF THE PILOT AND
OBSERVER.

MATNTATRNING NORMAL HUMARN EFFICGIENCY
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