NEW PLANE FOR PHOTOGRAPHIC MAPPING IN THE STRATOSPHERE

By TALBERT ABRAMS

THE COMPARATIVELY NEW BUT RAPIDLY GROWING INDUSTRY OF MAPPING FROM THE
AIR RECEIVED A NEW CONTRIBUTION oN NovemBer 20, 1937 wHEN "THE ExPLORER) THE
FIRST PLANE BUILT ESPECIALLY FOR AERIAL PHOTOGRAPHY, PERFORMED SUCCESSFULLY
ON ITS INITIAL TEST FLIGHT FROM BROOKE F1eELD, MARSHALL, MICHIGAN, PRELIMINARY
To DEPARTMENT OF COMMERGE TESTS TO BE CARRIED OUT AT AN EARLY DATE. THIS NEW
CRAFT, SO UNIQUE IN DESIGN AS TO RESEMBLE THE MYTHICAL CREATION OF A "Buck
RocERS" SPACE SHIP oF THE YEAR 2010, DIFFERS RADICALLY FROM CONVENTIONAL TYPES
IN MANY OF ITS MORE [IMPORTANT FEATURES. GCAREFUL PLANNING AND TEN MONTHS OF
ACTUAL CONSTRUCTION WERE DIRECTED WITH ONE GOAL IN VIEW; TO PRODUCE AN AIR-
PLANE CAPABLE OF MORE EFFICIENT AND ECONOMICAL PHOTOGRAPHIC MAPPING. THE PRE-
REQUISITES OF SUCH A PLANE WERE CONSIDERED TO BE THE FOLLOWING QUALITIES?
PERFECT FORWARD AND DOWNWARD VISIBILITY FOR THE PILOT, ABILITY TO ASCEND RAP-
IDLY TO HIGH ALTITUDES, HIGH CRUISING SPEED, STABILITY, AT LEAST AN EIGHT=-
HOUR FUEL SUPPLY, SUPER-CHARGED MOTORS, AND ARRANGEMENTS FOR SUPPLYING OXYGEN
TO THE PHOTOGRAPHIC CREW AT HIGH ALTITUDES.

To @AIN THESE OBJECTIVES, CONVENTIONAL TYPES WERE REVERSED AND THE Pl-=-
LOT'S COMPARTMENT WAS LOCATED IN FRONT IN A GLASS—-ENCLOSED GONDOLA AND THE
MOTOR WAS PUT IN THE REAR., THIS PARTICULAR UNCONVENTIONAL SHIFT IN DESIGN
ALLOWS THE PILOT PERFECT FORWARD AND DOWNWARD VISIBILITY ABSOLUTELY IMPOSS~-
IBLE IN ORDINARY AIRPLANES, AND OF UTMOST NECESSITY IN FLYING AN AIRPLANE ON
PHOTOGRAPHIC MAPPING. FROM HIGH ALTITUDES THE PILOT MUST SEE THE FLIGHT LINES
AND LOCATIONS HE IS TO MAP IF HE IS TO DO A PRECISE JOB OF LOCATION FLYING.

THE STRATO-PLANE EMBODIES MANY FEATURES OF THE FIRST WRIGHT BROTHERS AND
CURTISS PUSHER PLANES WHICH ARE STILL CONSIDERED BY AERONAUTICAL ENGINEERS
AS BEING INHERENTLY MORE STABLE AND POSSESSING A DEGREE OF VISIBILITY NOT
FOUND IN MOST COMMERCI|IAL PLANES OF TODAY. THE PRINCIPAL FEATURES BORROWED
FROM THE EARLY WRIGHT AND CURTISS PUSHER PLANES ARE THE FORWARD SEATING AR-
RANGEMENT FOR THE PILOT, THE PUSHER TYPE MOTOR, OUTRIGGERS OR BOOMS FOR CON=-
NECTING THE TAIL AND CONTROL SURFACES AND THE THREE WHEEL UNDERCARRIAGE FOR
SAFETY IN ALIGHTING AFTER A FLIGHT. THE MOST MODERN TYPE OF CONSTRUCTION HAS
BEEN USED, SUCH AS A WELDED STEEL TUBE GONDOLA COVERED WITH A STRESSED ALUMI-
NUM COVERING AND A FULL CANTILEVER WING OF THE NEW MONOSPAR STEEL TUBE CON-
STRUCTION, TOGETHER WITH TWO MONOCOQUE STRESSED DURAL BOOMS AND DOUBLE RUDDERS.,

A SPECIAL SAFETY FEATURE IS THE THREE WHEEL UNDERCARRIAGE EQUIPPED WITH
COMBINATION OIL AND SPRING HYDRAULIC SHOCK ABSORBERS AND GOODYEAR BRAKES.
THIS TYPE OF UNDERCARRIAGE ALLOWS EASY CROSS~-WIND TAKE-OFFS, PREVENTS NOSEING
OVER ON LANDINGS AND, WITH BRAKES ON THE REAR WHEELS AND A STEERABLE SWIVEL-
ING FRONT WHEEL, IT IS BOTH SAFE AND COMFORTABLE TO TAXI AROUND ON THE GROUND
AT A HIGH SPEED,

THE NEW SHIP HAS BEEN CAREFULLY STREAMLINED FROM NOSE TIP TO TAIL, EVEN
THE MOTOR BEING ENCLOSED IN THE LATEST N.A.C.A. CONLING OR SPEED RING. STREAM-
LINING OF THE LATEST METAL FORMED TYPE IS PROVIDED FOR UNDERCARRIAGE, WHEELS,
AND STRUTS, AND THE SAME OUTLINE CURVE WHICH GIVES THE NOSE A MODERNISTIC
TOUCH IS CARRIED OUT IN THE WING TIPS, RUDDER AND WHEEL STREAMLINING. THE
WINGS SLOPE BACK AND AWAY FROM THE GONDOLA, ALLOWING BOTH THE PILOT AND CAM-
ERAMAN AN UNOBSTRUCTED VIEW OF THE GROUND IN A TURN, AND THESE WINGS OF FULL
CANTI LEVER MONOSPAR STEEL TUBE CONSTRUCTION CARRY IN THEIR TRAILING EDGE NOT
ONLY THE BALANCE TYPE OF AILERONS, BUT SPECIAL FLAPS WHICH ARE PARTIALLY LOwW-
ERED ON THE TAKE-OFF TO INCREASE THE LIFT OF THE WING AND ARE FULLY LOWERED
TO ACT AS A DRAG AND REDUCE THE SPEED OF THE PLANE IN LANDING. By A SPECIAL
DEVICE BOTH THE FLAPS AND THE AILERONS CAN BE PARTIALLY LOWERED FOR TAKE-OFF,
THIS BEING PLANNED TO INCREASE THE WING LIFT AND REDUCE THE TAKE-OFF RUN, THE
GONDOLA IS SO CLOSE TO THE GROUND THAT NO STEPS ARE NECESSARY TO ENTER. ONE
DOOR 1S PROVIDED ON EACH 'SIDE AND THEY OPEN DIRECTLY TO EITHER THE PILOT'S

s




OR CAMERAMAN'Ss SEAT. STICK AND RUDDER CONTROLS ARE AVAILABLE FOR BOTH THE
PILOT AND CAMERAMAN, AND CAN BE SEPARATELY OR SIMULTANEOUSLY OPERATED BY EIl-
THER . A FULL SET OF INSTRUMENTS AND ENGINE CONTROLS ARE WITHIN SIGHT AND
REACH OF BOTH PILOT AND CAMERAMAN.

"THE EXPLORER"

AN ADDITIONAL PHOTOGRAPHIC FEATURE IS THE DoorR WiTHIN A DOOR WHICH ALLOWS
THE CAMERAMAN TO SIT IN HIS REGULAR SEAT AND, WITHOUT OPENING THE MAIN OUTER
DOOR BUT BY JUST OPENING THE INMER DOOR, TAKE PICTURES AT AN OBLIQUE AND FOR-
WARD ANGLE. A SPECIAL MAPPING PORTHOLE WITH A SPECIAL CAMERA MOUNT [|S PRO-
VIDED FOR IN THE FLOOR OF THE GONDOLA AND THE ARRANGEMENT IS SUCH THAT PIC~-
TURES CAN BE TAKEN STRAIGHT DOWN THROUGH THIS HOLE, THE APERTURE BEING HER-
METICALLY SEALED WHEN THE CAMERA IS IN PLACE. SUPER-CHARGING OF THE CABIN IS
PROVIDED FOR BY SEALING IN THE SAFETY GLASS WHICH, BESIDES SERVING AS WIN-
DOWS, ALSO SERVES AS THE OUTSIDE COVERING OF THE GONDOLA. THE OVERALL SIZE
OF THE CABIN WAS REDUCED TO A MINIMUM SO THAT, THE AREA TO BE SUPER-CHARGED

"WouLD BE AS SMALL AS POSSIBLE., COMPARED WITH MOST AIRPLANES, THE OVERALL

SIZE 1S SMALL AND THE |INTERIOR ARRANGEMENTS ARE COMPACT. THE FIRST IMPRES-
SION MIGHT BE THAT THE PILOT'S AND CAMERAMAN'S QUARTERS WOULD BE SOMEWHAT
CRAMPED, BUT ACTUALLY THERE IS PLENTY OF ROOM FOR AERIAL CAMERAS AND THE OP=-
ERATOR AND PILOT.,




UPON CLOSE EXAMINATION THE UTILITY OF THE PLANE FOR MAPPING PURPOSES 1S
IMMEDIATELY EVIDENT. THE ATTENTION TO DETAILS WHI|CH HAS BEEN WORKED INTO THE
OVERALL DESIGN LENDS CHARACTER AND DISTINCTION, AND THE BELIEF THAT HERE IS
REALLY AN AIRPLANE OF UTILITY FOR WHIGCH MANY USES WILL BE FOUND NOT ORIGI|~-
NALLY PLANNED FOR BY THE DESIGNERS. FEVER SINGCE AERI AL MAPPING AS A SCIENCE
TOOK ITS PLACE AS AN ENGINEERING SERVICE TO THOSE NEEDING MAPS AND AERI AL SUR-
VEY COMPANIES WERE FORMED TO OFFER THIS SERVICE, THE NEED FOR MAPPING PLANES
HAS BEEN EVIDENT BECAUSE REGULAR COMMERGCI| AL PLANES COULD NOT BE REBUILT AD-
VANTAGEOUSLY FOR THIS TYPE OF WORK, NOR WERE THEY ECONOMICAL TO OPERATE, NOR
COULD THEY BE FLOWN TO ADVANTAGE. THIS NEW STRATO-PLANE IS NO ONE'S PARTIC-
ULAR IDEA BUT IS THE RESULT OF A SURVEY OF THOSE EXPERIENCED IN AlIR MAPPING,
AND EMBODIES ALL OF THE PRINCIPAL FEATURES DEEMED NECESSARY TO SUCCESSFULLY
CARRY ON THIS TYPE OF WORK.

ASSEMBLY OF ALL DATA .ON REQUIREMENTS AND DESIGN WERE SECURED BY THE ABRAMS
AER1AL SURVEY CORPORATION OF LANSING, MICHIGAN FROM THE LEADING AERIAL SUR-
VEY OPERATORS IN THE UNITED STATES AND SOME FOREIGN COUNTRIEs. WITH ALL IN=
FORMATION AVAILABLE AND WITH THE AID OF THEIR OWN PILOTS, A BASIC DESIGN WAS
ADOPTED. TESTS AND RESEARCH WERE THEN GARRIED ON OVER AN EXTENDED PERIOD WITH
THE AID -OF RECOGNIZED AERONAUTICAL ENGINEERS, UNIVERSITIES, AND THE NATIONAL
AbvisorY COMMITTEE FOR AERONAUTICS. '

KENNETH RONAN, CONSULTING AERONAUTICAL ENGINEER, GRADUATE OF THE FIRST
CLASS IN AERONAUTICAL ENGINEERING AT THE UNIVERSITY OF MICHIGAN, FOR SOME TIME
ASSOCIATED WITH THE NATIONAL ADVISORY COMMITTEE FOR AERONAUTIGCS AT LANGLEY
FIELD AND LATER WiITH THE GLEN L. MARTIN ComPANY, AND THEN CHIEF ENGINEER OF
THE STINSON AIRCRAFT CoMPANY, wAS CHOSEN AS CHIEF ENGINEER OF THE PROJECT. To
HIM AND HIS CHIEF ASSISTANT, A, EDWARD KUNZL, AND A STAFF OF EIGHTEEN TEGH-
NICIANS GOES THE CREDIT FOR PRODUCING AN UNUSUAL PLANE.

THE FIRST STRATO-PLANE FOR TEST PURPOSES HAS BEEN POWERED WITH ONE WRIGHT
J—6-9 E330 HORSEPOWER SUPER-CHARGED ENGINE WITH ADJUSTABLE STEEL PROPELLER,
AND IS EXPECTED TO ATTAIN A MAXIMUM SPEED OF WELL OVER 200 MILES PER HOUR AT
A CEILING OF APPROXIMATELY 21,000 reeT. However, "THE ExPLORER'" HAS BEEN soO
DESIGNED AS TO OPERATE SAFELY WITH A SUPERCHARGED MOTOR OF u50 HORSEPOWER,
ALLOWING FOR GREATER SPEEDS AT HIGHER ALTITUDES. AS SUGGCESS!VE PLANES OF A
SIMILAR DESIGN ARE BUILT, IT IS PLANNED TO USE MOTORS ofF 1000 or MORE HORSE~-
POWER TO APPROACH THE ULTIMATE IN HIGH CEILINGS AND SPEEDS.

THE DETAILED SPECIFICATIONS OF THE INITIAL MODEL OF THE NEW PLANE ARE AS
FoLLOwS:

WINGS & & v v 0 v i s e e e e e e e e e 191.00 SQuaRE FEET
ATLERONS & & . . & ¢ v v 4 ¢« 4 v v v o o« 18.40 Square FeeT
FLAPE s o & = o o # € 5 % o« % s « ' e« o o o 12.74 Squar:e FEET
STABILIZERS 4+ 4 4 v o o o o o o o o o o . 20.70 Square FEEeT

ELEVATORS & & v 0 4 i s e s e e e e e e . 9.80 SQuaARE FEET

Fin S e 4 s 4+ 4 4 e e 4 e e s s e s o o+ 7.66 SQuare FeET

RUDBER & & & ¢ & v 4 4 4t v o v ¢ o o o o o 6.86 Sauare FeeT
WEIGHTS

BROESE 4 o 4 5 u o & « s & = & & o « o o o « o o o 3200 PounDs
EMPTY & o o 4 o o o 5 o o 6 % 2 5 5 0 o« = = s = » 1790 Pounps
USEFUL & & v & 4 v v v v 0 o v v v v v v v v v o . 1470 Pounos
EQUIPMENT o v o o L L L e e e e 50 Pounbs
GAS & OIL & & ¢« v ¢ 4 4 ¢ v 4 o 4 o e s o « v o . BOO PounpDs
CrREwW ® * t + + 4t 4 + e 4 4 4 e s s e e e e« o « . 380 Pounps




PERFORMANCE

MaximMum SPEED (SEA LEVEL) & & o o o o & 185 MiLES PER HOUR
Maximum SPeEep (10,000 FEET) & o « o o & 200 MiLES PER HOUR
CRuUIsING SPEED 2,000 R.PM. o « & & + & 165 MILES PER HOUR
LANDING SPEED T Y E R Y 66 MiLES PER HOUR
RATE oF CLiIMB e e o s o o o o s« « « « 1,800 FT. PER MINUTE
SERVICE CEILING o o o o o o o o o o « o« 21,000 Fr.

CRUISING RANGE s w8 & .8 s e e & s 1400 Biies

POWER PLANT
EneINE WRIGHT R975-E 330 H.P. AT 2100 R.P.M.
LasT WEek THE ABRAMS AIR CRAFT CORPORATION OF LANSING, MICHIGAN WAS FORMED

TO DEVELOP AND MANUFACTURE THE NEW TYPE OF AIRCRAFT DESCRIBED IN THIS ARTICLE,
OF WHICH THE OFFICERS ARE THE FOLLOWING?

PRESIDENT? TALBERT ABRAMS
CH1EF ENGINEER? KENNETH RONAN
TesT PrroT: WaLTER CARR

A TIMBER SURVEY CONTROLLED BY AERIAL PHOTOGRAPHS
By JosePH G. KerLLeEYy, JEFFERSON NATIONAL FOREST

GROUND SURVEYS ARE NECESSARY FOR THE CONTROL AND ACCURATE USE OF AERIAL
PHOTOGRAPHS, BUT IT IS ONLY RARELY THAT THE REQUIREMENTS ARE REVERSED AND THE
AERI AL PHOTOGRAPHS ARE USED TO CONTROL GROUND SURVEYS. PHOTOGRAPHS HAVE BEEN
SUCCESSFULLY USED TO CONTROL A TIMBER SURVEY.,

ON FOREST LANDS WHERE TIMBER MANAGEMENT PLANS ARE TO BE INITIATED, IT IS
ESSENTIAL TO HAVE AN ACCURATE KNOWLEDGE OF THE PRESENT RESOURCES OF THE FOR=-
ESTS AND SUFFICIENT DATA TO ANTICIPATE FUTURE YIELDS. FOR THIS PURPOSE IT
1S NECESSARY TO TAKE AN [INVENTORY OF THE PRESENT RESOURCES OF THE FOREST
LANDS - THAT IS, A TIMBER SURVEY.

OBVIOUSLY, IT IS IMPOSSIBLE TO MEASURE THE HEIGHT AND DI AMETER OF EVERY
TREE, SO COMPASS LINES, CALLED STRIP LINES, ARE RUN PARALLEL AT REGULAR IN-
TERVALS AND SAMPLE PLOTS ARE TAKEN AT SPECIFIED POINTS ALONG THE STRIP LINES.
THE VOLUME AND THE SPECIES OF THE TIMBER ARE MEASURED ACCURATELY IN THESE SAM-
PLE PLOTS AND FACTORS SUCH AS DRAINAGE, CONDITION OF THE SOIL AND PRESENCE OF
FUNGI AND INSECTS ARE NOTED. FROM A COMPILATION OF THE SAMPLE PLOTS, AN AC-
CURATE PICTURE OF THE AREA MAY BE DRAWN AND FUTURE PROSPECTS CLOSELY ANTICI=-
PATED.

|T IS NECESSARY TO HAVE SOME METHOD OF CONTROLLING THE STRIP LINES. THE
PRACTICE IN THE PAST HAS BEEN TO USE COMPASS AND TAPE TRAVERSES TO DETERMINE
THE POSITION OF CONTROL POINTS FOR THE STRIP LINES. THESE TRAVERSES ARE RUN
BETWEEN CONTROL POINTS OF A HIGHER ORDER AND ARE RUN ALONG THE RIDGE TOPS
WHICH FORM THE BOUNDARIES BETWEEN LOGGING UNITS. AT INTERVALS OF ABOUT TEN
CHAINS, TREES ARE BLAZED AND SCRIBED WITH AN IDENTIFYING NUMBER SO THAT THE
CREWS RUNNING THE STRIP LINES MAY TIE INTO THEM. THE CONTROL WORK IS DONE
BY A FIVE-MAN CREW AND PROGRESS OF THE WORK IS DELAYED BY THE NECESSITY OF
CUTTING BRUSH, SO THAT TWO AND A HALF TO THREE MILES OF TRAVERSE IS CONSID=-
ERED AN EXCELLENT DAY'S WORK.

IN ORDER TO SUBSTITUTE AN AERIAL PHOTOGRAPH METHOD OF CONTROL FOR THE
COMPASS METHOD, IT WAS NECESSARY FOR THE AERIAL METHOD TO SHOW A DECREASE I[N




