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PERFORMANCE

MAXIMUM SPEED (SEA LEVEL)
MAXIMUM SPEED (10,000 FEET)
CRUISING SPEED 2,000 R.P.M.
LANDING SPEED
RATE OF CLIMB
SERVICE CEILING
CRUISING RANGE ..

185
200
165
6tl

1,800
. 21,000

1,400

MILES PER HOUR
MILES PER HOUR
MILES PER HOUR
MILES PER HOUR
FT. PER MINUTE
FT •
MiLES

IN ORDER
COMPASS METHOD,

POWER PLANT

ENGINE WRIGHT R975-E 330 H.P. AT 2100 R.P.M.

LAST WEEK THE ABRAMS AIR CRAFT CORPORATION OF LANSING, MICHIGAN WAS FORMED
TO DE\I E LOP AND MAN UF ACT URET HEN EW T YP E 0 F A I RC R AFT DES C RIB E DIN T HIS ART I C LE,
OF WHICH THE OFFICERS ARE THE FOLLOWING:

PRESIDENT: TALBERT ABRAMS
CHIEF ENGINEER: KENNETH RONAN
TEST PILOTI WALTER CARR

A TIMBER SURVEY CONTROLLED BY AERIAL PHOTOGRAPHS

By JOSEPH G.' KELLEY, JEFFERSON NATIONAL FOREST

GROUND SURVEYS ARE NECESSARY FOR THE CONTROL AND ACCURATE USE OF AERIAL
PHOTOGRAPHS, BUT I TIS ONLY RARELY THAT THE REQU I REMENTS ARE REVERSED AND THE
AERIAL 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 I NIT I ATED, I TIS
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
I S NECESSARY TO TAKE AN I NVENTORY OF THE PRESENT RESOURCES OF THE FOREST
LANDS - THAT IS, A TIMBER SURVEY.

OBVIOUSLY, IT IS IMPOSSIBLE TO MEASURE THE HEIGHT AND DIAMETER 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 SPECI ES OF THE TIMBER ARE MEASURED ACCURATELY IN THESE SAM­
PLE PLOTS AND FACTORS SUCH AS D~AINAGE, CONDITION OF THE SOIL AND PRESENCE OF
FUNGI AND INSECTS ARE NOTED. FROM A COMPI LATION OF THE SAMPLE PLOTS, AN AC­
CURATE PICTURE OF THE AREA MAY BE DRAWN AND FUTURE PROSPECTS CLOSELY ANTICI­
PATED.

IT 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 CONT~OL POINTS FOR THE STRIP LINES. THESE TRAVERSES ARE RUN
BETWEEN CONTROL PO I NTS OF A HIGHER ORDER AND ARE RUN ALONG THE RIDGE TOPS
WH I CH FORM THE BOUNDAR I ES BETWEEN LOGG I NG UN I TS. AT iNTERVALS OF ABOUT TEN
CHAINS, TREES ARE BLAZED AND SCRIBED WITH AN IDENTIFYING NUMBER SO THAT THE
CREWS RUNNING THE STRIP LltJES MAY TIE INTO THEM. THE CONTROL WORK IS DONE
BY A FIVE-MAN CREW AND PROGRESS OF THE WORK I S DELAYED BY THE NECESS I TY OF
CUTT I "JG BRUSH, SO THAT TWO AND A HALF TO THREE MILES OF TRAVERSE I S CONS I 0­
ERED AN EXCELLENT DAY'S WORK.

TO SUBSTITUTE AN AERIAL PHOTOGRAPH METHOD OF CONTROL FOR THE
IT WAS NECESSARY FOR THE AERIAL METHOD TO SHOW A DECREASE IN



5

OOST, ACCURACY WITHIN THE AllOWANCE FOR A PlOTTABlE ERROR, AND A ROUTINE WHICH

WOULD NOT INVOLVE A HIGHLY TECHNICAL PROCEDURE. PHOTOGRAPHS AND RADIAL CON­

TROL WERE AVAILABLE IN THE AREA.

ON A STEREOSCOPIC PAIR OF VERTICAL AERIAL PHOTOGRAPHS ON A SCALE OF 1:
24,000 IT IS DIFF"lCUlT TO IDENTIFY A SINGLE TREE IN A WOODED AREA, AS HEAVY

FOLIAGE PREVENTS THE OBSERVER FROM ORIENTING HIS POSITION ON THE GROUND IN

RELATION TO OTHER TOPOGRAPHIC FEATURES WHICH HE CAN SEE ON THE PHOTOGRAPH.

FURTHERMORE, ON THIS SMALL SCALE, DISTINGUISHING CHARACTERISTICS BETWEEN IN­

DIVIDU~L TREES ARE NOT APPARENT. ON A DENSELY WOODED RIDGE TOP, THE OBSERV­

ER SOON BECOMES LOST ON THE PHOTOGRAPH UNLESS HE HAS SOME WAY OF OCCASIONALLY

TIEING HIS POSITION INTO POINTS OF UNQUESTIONED ID'ENTIF"lCATION. HOWEVER,

TH£aE ARE ALWAYS SOME IRREGULARITIES IN THE RIDGE TOPS, SUCH AS SMALL KNOLLS

AND SADDLES. THE RESTRICTED AREA OF THESE POINTS ASSISTS IN THE POSITIVE 1­

DENTIF"lCATlON OF AN INDIVIDUAL TREE. THESE IRREGULARITIES MAY OCCUR AT IN­

TERVALS SUFFICIENTLY CLOSE ENOUGH TO TEN CHAINS SO THAT THEY CAN BE USED FOR

CONTROL POINTS. UNFORTUNATELY, NATURE HAS NOT ALWAYS P-ROVIDED THESE BUMPS

AND DEPRESSIONS AT INTERVALS SUFFICIENTLY CLOSE FOR THE REQUIREMENTS OF THE

WORK. OFTEN RIDGE TOPS DO NOT SHOW ANY IDENTIFIABLE CHARACTERISTICS FOR ONE­

HALF TO THREE-QUARTERS OF A MILE.

IN SUCH CASES THE FOLLOWING METHOD WAS DEVISED AND IS DEPENDENT UPON A

RADIAL-TEMPLET COMPilATION ON A 1:15,840 SCALE:

A SCALE WAS SUPPLIED BY A MANUFACTURER WHICH CONTAINED NINE F"lFTY CHAIN

LENGTHS ON RATIOS OF 1:20,592; 1;21,384; 1:22,176; 1:22,968; 1:23,760; 1:
24,552; 1 :25,344; 1 :26,136; 1 :26,928. THESE'ARE MARKED 1 :30; 1 :35; 1 :40; 1 :45;
1 :50; 1:55, 1 :60; 1 :70, RESPECTIVELY. THESE MARKINGS INDICATE THE RATIO FAC­

TOR NECESSARY"TO ENLARGE A PO I NT ON THE CONTACT PR I NT TO THE RAD I Al COMP I LAT ION

SCALE OF 1 :15,840. THESE DESIGNATIONS ARE USED SO THAT THE CONVENIENT GRAPHIC

METHOD OF DETERMINING RATIO FACTORS AS DISCUSSED IN THE NEWS LETTER OF JULY,

AUGUST, SEPTEMBER, 1936 CAN BE APPLIED.

BEFORE FIELD WORK IS ATTEMPTED, RATIO FACTORS ARE DETERMINED FOR EACH

RIDGE TOP AND FOR POINTS OF EXCESSIVE CHANGE IN ELEVATION ALONG A RIDGE. THE

RATIO FACTORS ARE NOTED ON THE F"lElD SET OF PHOTOGRAPHS AND DESIGNATE WHICH

SCALE TO USE ON A GIVEN RIDGE. THE PROPER SCALE MAY ALSO BE DETERMINED B"Y

SCALING A DISTANCE WITH A 1 :15,840 SCALE FROM A RADIAL INtERSECTiON POINT ON

THE RIDGE TO THE CENTER OF THE PHOTOGRAPH, AS SHOWN ON THE 1 :15,840 COMPILA­

TION. ApPLY VARIOUS PARTS OF THE PHOTOGRAPHIC SCALE BETWEEN THE SAME POINTS

ON THE CONTACT PHOTOGRAPH UNTil THE SAME DISTANCE IS READ AS WAS OBTAINED ON

THE 1: 15 , 840 co MP i l A T ION. THE S CAL E MAY A l SOB E DE T E RMIN E 0 B Y PRO P 0 R T ION. THE

SCALE DETERM I NED IN TH I S MANNER MAY BE USED ON THE RIDGE FOR WH I CH I T WAS DE­

TERMINED AS LONG AS THE RIDGE TOP DOES NOT CHANGE GREATLY IN ELEVATION AND

ONLY ON PHOTOGRAPHS WHICH DO NOT SHOW EXCESSIVE TILT. THE SCALE WIL~ BE CON­

STANT, WHETHER IT is USED NEAR THE CENTER OF THE PHOTOGRAPH OR NEAR THE EDGE.

FOR RIDGE TOPS WHICH VARY GREATLY IN ELEVATION OR ON PHOTOGRAPHS WHICH ARE

TILTED, SCALES MAY BE DETERMINED FOR CRITICAL POINTS AND INTERPRETED FOR INTER­

MEDIATE POINTS.

IN THE FIELD, THE OBSERVER NOTES THROUGH THE STEREOSCOPE WHERE THE NEXT

POINT OF POSITIVE IDENTIFICATION WILL BE ON THE PHOTOGRAPHS. USING THE PROP­

ER SCALE, AS PREVIOUSLY DETERMINED; HE ANTICIPATES THE NUMBER OF CONTROL POINTS

THAT IT WILL BE NECESSARY TO SET BEFORE HE REACHES THE NEXT IDENTIFIABLE POINT.

HE IS AC,COMPANIED BY TWO CHAINMEN. THE CHAINMEN M"EASURE APPROXIMATELY TEN

CHAINS, BLAZE AND SCRIBE A CONVENIENT TREE FOR A CONTROL POINT, AND THE OBSER­

VER NOTES THE DISTANCE IN HIS NOTEBOOK. THEY CONTINUE TO SET CONTROL POINTS

AT THE PROPER INTERVALS UNTIL THE IDENTIFIABLE POINT IS REACHED. No BRUSH IS

CUT. THE CHAINMEN FOLLOW THE RIDGE TOP AND PULL THE TAPE TIGHT AT~HE END OF
"'EAC'H F U L L LEN G T H • VE R TIC A LAN G'L E S ARE NOT NOT E 0 UN L E SSTHEY EX C E E 0 F 1FT E E N

DEGREES. THE OBSERVER TOTALS THE DISTANCE CHAINED BETWEEN IDENTIFIABLE POINTS

AND CHECKS THIS AGAINST THE SCALED DI~TANCE ON THE PHOTOGRAPH. THIS USUALLY
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CHECKS EXACTLY, BUT SOMETIMES AN ADJUSTMENT OF A FRACTION OF A CHAIN MUST BE
MADE. THIS ADJUSTMENT, IF NECESSARY, IS DISTRIBUTED PROPORTIONATELY OVER EACH
OF THE SEVERAL INTER~EDIATE COURSES. WH~RE SUCH ADJUSTMENTS HAVE BEEN MADE,
THE ACCURACY OF THE RESULTS HAS NOT BEEN EFFECTED. ERRORS IN CHAINING CANNOT
ACCUMULATE BEYOND POINTS OF POSITIVE IDENTIFIC·ATION. AZIMUTH IS DETERMINED

FROM POINT TO POINT BY RADIAL INTERSECTION IN THE OFFICE.

IN ORDER THAT THE CHAINMEN WILL NOT BECOME LAX IN THEIR WORK, THEY ARE
REQUIREDTOCHAIN CONTINUOUSLY, EVEN BETWEEN POINTSOFPOSITIVE IDENTIFICATION.
THE CHAINED DISTANCES BETWEEN POINTS OF POSITIVE IDENTIFICATION ALSO FURNISH

PROOF OF THE IDENTIFICATION.

OCCASIONALLY RIDGE TOPS BECOME FLAT AND WIDE SO THAT IT IS DIFFICULT TO
DETERMINE THE CREST FROM THE PHOTOGRAPHS. FOR THESE EXCEPTIONAL CASES, COM­
PASS AND TAPE TRAVERSES ARE RUN FROM IDENTIFIABLE POINTS.

FROM THE RESULTS OBTAINED IN AN EXPERIMENTAL AREA
MILES OF CONTROL, A SAVING OF FIFTY PER CENT IN COST WAS

CONTAINING SIXTEEN
INDICATED.

OFFICE PROCEDURE CONSISTS FIRST OF TRANSFERRING THE CONTROL POINTS FROM
THE FIELD SET TO THE OFFICE SET OF' PHOTOGRAPHS. THEN THE OFFICE PRINT IS
ORIENTED TO ITS C'ORRECT RELATIONSHIPTOTHE RADIAL LINES ON THE RADIAL COMPI­
LATION SHEET. THE RADIAL LINES FROM THE CENTER OF THE PHOTOGRAPH TO THE CON­
TROL POINTS ARE TRANSFERRED TO THEIR RELATIVE POSITIONS ON THE COMPILATION
SHEET BY THE USE OF THE DRAFTING MACHINE. INTERSECTIONS OF RAYS FROM TWO OR
MORE ADJACENT PHOTOGRAPHS DETERMINE THE LOCATION OF A CONTROL POINT. THE A­
MOUNT OF WORK INVOLVED IN PLOTTING CONTROL BY THE AERIAL METHOD IS SLIGHTLY
LESS THAN THAT REQUIRED FOR THE COMPASS TRAVERSE METHOD.

FOR THE CONVENI ENCE OF THE OBSERVER, A FI ELD STEREOSCOPE MOUNTED ON A
LIGHTWEIGHT TRIPOD WAS USED. THE OBSERVER'S EQUIPMENT, INCLUDING A COMPASS,

IS ILLUSTRATED IN THE ACCOMPANYING STEREOGRAM.


