ONE FOR EACH SUCCESSIVE BEAM OR FLASH. THE MOTOR ROTATES THE SENSITIZED
PAPER SO THAT EACH FLASHED IMAGE |S DISPLACED FROM THE PRECEDING ONE, The

MIRROR SPEED IS KNOWN AND SINCE THERE ARE 60 MIRRORS, THE FLASHING RATE IN'

FLASHES PER SECOND IS EXACTLY THE SAME AS THE MIRROR SPEED IN REVOLUTIONS
PER MINUTE, FLASHING RATES AS HIGH AS 2100 PER SECOND ARE THUS EASILY O0B=-
TAINED, THE SHUTTER SPEED IS THEN FOUND DIRECTLY BY COUNTING THE NUMBER OF
IMAGES ON THE TEST, THE EFFICIENCY IS FOUND AS FOLLOWS: THE AREA OF EACH
IMAGE 1S MEASURED WITH A PLANIMETER AND PLOTTED AGAINST THE CORRESPONDING@
TIME, THE AREA ENCLOSED BY THE CURVE SO FORMED AND THE BASE LINE |S MEAS=
URED AND THE AREA OF THE RECTANGLE FORMED BY THE BASE, THE FULL=-OPEN LINE
AND THE VERTICALS AT THE EXTREMITIES ARE ALSO MEASURED, THE EFFICIENCY IS
THE CURVED AREA DIVIDED BY THE RECTANGULAR AREA,A TEST OF AFAIRCHILD SHUTTER
1S ILLUSTRATED IN FigurRe |« AREA A E F D REPRESENTS THE ACTUAL LIGHT ADMIT=
ED., AREA A B C D REPRESENTS WHAT WOULD HAVE BEEN ADMITTED HAD THE SHUTTER
OPENED AND CLOSED AT INFINITE VELOCITY, JTHE EFFICIENCY IS AREAAEFD pi=
vibeEp By ARea A B C D,

FOR TESTING MULTI=LENS SYNCHRONIZED ELECTRIC SHUTTERS, A SPECIAL MOD=~
IFICATION OF THE ABOVE MACHINE WAS BUILT, FIVE INCANDESCENT LAMPS ARE USED
AND FIVE MIRROR DRUMS MOUNTED ON A SINGLE SHAFT ROTATED BY A SYNCHRONOUS
MOTOR o THE SHUTTERS ARE MOUNTED IN A BOX IN THEIR ACTUAL POSITION (HORIZ~-
ONTALLY) FIVE LENSES BRING THE IMAGES TO FOCUS ON A REVOLVING DRUM CARRY=
ING THE SENSITIZED PAPER SO THAT AS THE SHUTTERS ARE TRIPPED, THE FIVE TESTS
APPEAR SIDE BY SIDEs, ANY LACK OF SYNCHRONISM IS THEREFORE IMMEDIATELY SHOWN
UP, ALL FIVE SHUTTERS ACTUALLY OPERATE TOGETHER WITHIN |/1000 oF A SECOND,
IN THIS MACHINE, THE SHUTTER BOX IS SO CONSTRUCTED AND INSULATED THAT THE [N=-
SIDE MAY BE BROUGHT DOWN TO EXTREMELY LOW TEMPERATURES AND THE SHUTTERS THEN
TESTED, THE LIGHT BEAMS PASSING THROUGH PLATE GLASS WINDOWS IN THE BOX.

RECTANGULAR COORDINATES AND STANDARD HORIZONTAL DATUM
BY
R. M. WILSON, U. S. GEoLogICAL SURVEY

PLANE RECTANGULAR COORDINATE SYSTEMS TO REPRESENT STANDARD DATUM, WHICH
MAY BE EXTENDED OVER LARGE AREAS WITHOUT EXCESSIVE LOSS OF ACCURACY, HAVE
ONLY RECENTLY BEEN DEVISED FOR USE IN THE UNITED STATES, IN ORDER THAT IN-
DIVIDUAL SYSTEMS MAY BE STATE-WIDE WITHOUT INTRODUCING OBJECTIONABLE DISTOR~-
TION THEY MUST BE PLANNED CAREFULLY AND MUST HAVE THEIR FOUNDATIONS LAID IN
EXACT MATHEMATICS, THE UNITED STATES CoAsT AND GEODETIC SURVEY, IN CERTAIN
OF ITS PUBLICATIONS SETS FORTH THE THEORY OF THESE PLANE COORDINATE SYSTEMS
AND BY NUMERICAL EXAMPLES ILLUSTRATES THE DIFFERENT COMPUTATIONS INVOLVED,
IT I's NOT INTENDED HERE TO OUTLINE THE THEORY AGAIN, NOR TO PROVIDE A DE=-
TAILED GUIDE TO THE USE OF THE SYSTEMS. ONE URGENT PURPOSE IT IS HOPED THAT
THEY WILL SERVE IS TO WELD TOGETHER UPON A COMMON HORIZONTAL DATUM MANY OF
THE VARIOUS INDIVIDUAL LOCAL SURVEYS CONDUCTED BY ENGINEERS IN ALL BRANCHES
OF THE PROFESSION., WITH THIS PURPOSE IN MIND, IT IS INTENDED IN THE FOLLOW=-
ING PARAGRAPHS TO DISCUSS CERTAIN FEATURES OF THE SUBJECT, PERHAPS FROM A
NEW POINT OF VIEW, WITHOUT THE DISTRACTION OF MATHEMATICAL DERIVATIONS,

THE STANDARD PLANE COORDINATE SYSTEMS MAY BE REGARDED AS PARTS OF THE
FUNDAMENTAL WORLD=-WIDE GEODETIC SYSTEM THAT HAVE BEEN TRANSLATED INTO A FORM
MORE CONVENIENT FOR EVERYDAY USE, I|N THE GEODETIC SYSTEM DISTANCES MEASURED
ON THE GROUND ARE REDUCED TO SEA LEVEL [N ORDER THAT ALL PARTS OF A SURVEY
MAY BE CONSIDERED AS LYING ON THE SURFACE OF THE GEODETIC REFERENCE SPHEROID,
THIS ASSUMPTION, TAKEN FOR GRANTED IN THE FOLLOWING DISCUSSION, IMPLIES THAT
THE PLANE COORDINATE SYSTEMS ARE ARRANGED ALSO SO AS TO RELATE DIRECTLY TO
SEA LEVEL DISTANCES RATHER THAN TO DISTANCES MEASURED AT GROUND LEVEL,

Now A TRUE RECTANGULAR COORDINATE SYSTEM MUST BE CONTAINED IN'A PLANES
IT IS NOT POSSIBLE TO ARRANGE SUCH A SYSTEM SO THAT [T WILL BE FORM=FITTED
TO THE CURVATURE OF THE EARTH OR OF THE REFERENCE SPHEROID, THE PROBLEM
HERE, THEREFORE, AS IN MAPPING, IS TO TAKE THE DETAILS OF A SURVEY FROM THE
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CURVED SURFACE OF THE SPHEROID AND SHOW THEM AS PROJEC1ID INTO A PLANE OR
FLAT SURFACE, A GREAT MANY DIFFERENT KINDS OF MAP PROJECTIONS ARE IN USE,
EACH HAVING BEEN DEVISED OR CHOSEN TO MEET SOME PARTICULAR REQUIREMENT, FOR=-
TUNATELY, THE MATHEMATICS DEVELOPED IN THE STUDY OF PROJECTIONS FOR MAPS, AL=-
READY AVAILABLE, APPLIES AS WELL TO PROJECTIONS FOR RECTANGULAR COORDINATE
SYSTEMS, FOR SYSTEMS DESIGNED TO BE USEFUL TO THE SURVEYOR, ONE OF THE FUND=
AMENTAL REQUIREMENTS IS THAT ANGLES SHOWN BY THE PROJECTION IN THE PLANE CO-
ORDINATE SYSTEM SHALL BE AS NEARLY EQUAL AS POSSIBLE TO THE CORRESPONDING
ANGLES MEASURED ON THE GROUND, CONFORMAL PROJECTIONS ARE DESIGNED TO MEET
THIS REQUIREMENT? THEIR DERIVATION PROVIDES THAT ANGLES BETWEEN LINES AT ANY
GEODETIC POINT SHALL NOT BE CHANGED IN THE PROJECTION AND THAT SCALE CHANGES
AT ANY PROJECTED POINT MUST BE EQUAL |IN ALL DIRECTIONS ABOUT THAT POINT,
THUS INFINITESIMALLY SMALL AREAS ARE PROJECTED WITHOUT CHANGE IN FORM, AL=-
THOUGH THEY MAY BE CHANGED IN SIZE, ANOTHER REQUIREMENT IS THAT THE PROJECT=-
ION CHOSEN SHALL REMAIN AS TRUE TO SCALE AS POSSIBLE OVER LARGE AREAS. THE
LAMBERT CONFORMAL AND THE TRANSVERSE MERCATOR PROJECTIONS APPEAR MOST NEARLY
TO MEET THESE REQUIREMENTS,
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FOR LAMBERT PROJECTION SHOWN ON THE PLANE

IN ARRIVING AT THE RELATION BETWEEN RECTANGULAR AND GEODETIC COORDINATES
THERE ARE THEREFORE TWO DISTINCT SURFACES [INVOLVED--THE SURFACE OF THE SPHER=-
olD, UPON WHICH ARE SITUATED THE POINTS USED IN GEODET!C COMPUTATIONS, AND
THE PLANE SURFACE OF THE PROJECTION, ON WHICH LIE T//E CORRESPONDING POINTS
THAT ARE USED IN THE RECTANGULAR COORDINATE SYSTEM, THEREFORE THE CHANGE
FROM GEODETIC TO PLANE RECTANGULAR COORDINATES, OR THE REVERSE, IS NOT MERE=-
LY A TRANSFORMATION OF COORDINATES FROM ONE KIND TO THE OTHER FOR AN I[IDENTI=-
CAL POINT TO WHICH BOTH KINDS OF COORDINATES REFER, INSTEAD, THE CHANGE IS
EFFECTED BY COMPUTING RECTANGULAR COORDINATES FOR A SEPARATE POINT, LYING IN
THE PLANE, WHICH 1S TO REPRESENT THE POINT GIVEN ON THE SPHEROID FOR WEICH
THE GEODETIC COORDINATES ARE KNOWN, OF COURSE THIS PROCEDURE IS REVERSED IF
IT IS THE RECTANGULAR COORDINATES THAT ARE KNOWN, EVEN THOUGH THE PLANE IS
IMAGINED AS BEING PLACED INTO THE CLOSEST POSSIBLE JUXTAPOSITION WITH THE
SURFACE OF THE SPHEROID, THE TWO CORRESPONDING POINTS MAY STILL BE SEPARATED
VERY WIDELY IN SPACE BECAUSE OF THE DIVERGENCE BETWEEN THE DIFFERENT SURFACES
UPON WHICH THEY LIES, THEIR POSITIONS ARE REALLY RELATED TO ONE ANOTHER ON=-
LY THROUGH THE MATHEMATICS AND THE CONSTANTS OF THE PROJECTION THAT IS BEING
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USED, SOME CONFUSION MAY BE AVOIDED BY REMEMBERING THESE TWO SEPARATE SUR-
FACES, AND BY VISUALIZING TWO SETS OF POINTS FOR ANY SURVEY BEING CONSIDERED
~=THE POINTS ON THE SPHEROID AND THE POINTS REPRESENTING THEM IN THE PLANE
OF THE PROJECTION,

Now CONSIDER WHAT HAPPENS WHEN A SIMPLE GEODETIC TRIANGLE ON THE SPHER=-
OID IS PROJECTED TO A PLANE, THE TWO TYPES OF PROJECTION USED FOR THE STAN-
DARD SYSTEMS UNDER DISCUSSION ARE BOTH CONFORMAL. ITHEREFORE, INUSING EI THER
ONE, THE THREE ANGLES OF THE GEODETIC TRIANGLE WILL BE PROJECTED TO THE PLANE
WITHOUT ANY CHANGE IN S1ZE., BUT THE SIDES OF THE GEODETIC TRIANGLE WILL NOT
BE PROJECTED TO THE PLANE AS STRAIGHT LINES, SO BEFORE USING THE PROJECTED
TRIANGLE IN PLANE COMPUTATIONS ITS SIDES MUST BE STRAIGHTENED. WHEN THIS IS
DONE IT 1S EVIDENT THAT THE TRUE ANGLES AS PROJECTED MUST BE CHANGED SLIGHT-
LY, AND THEREFORE THE QUALITY OF EXACT CONFORMALITY CANNOT BE MAINTAINED IN
CONSIDERING AS A WHOLE A TRIANGLE OR OTHER GEODETIC FIGURE COVERING AN APPRE=-
CIABLE AREA, MOREOVER, THE LENGTH OF THE PROJECTED SIDES WILL NOT BE THE
SAME NOR EVEN EXACTLY IN THE SAME PROPORTION AS THE LENGTH OF THE SIDES OF
THE GEODETIC TRIANGLE. BUuT THE PROJECTED AND STRAIGHTENED TRIANGLE IS READY
TO USE IN ANY KIND OF PLANE COMPUTATION IN THE RECTANGULAR COORDINATE SYSTEM,
THE SAME GENERAL CONSIDERATIONS APPLY TO THE ELEMENTS OF A TRAVERSE LINE ALSO.,

THE MATHEMATICS OF THE PROJECTIONS PROVIDES FORMULAS FOR OBTAINING THE
PLANE COORDINATES OF PROJECTED POINTS FROM GIVEN GEODETIC COORDINATES OF
POINTS ON THE SPHEROID, OR VICE VERSA, FORMULAS AND SCALE FACTORS ARE PRO=-
VIDED ALSO TO SHOW THE DIFFERENCE BETWEEN LENGTHS ON THE SPHEROID AND THE
CORRESPONDING LENGTHS AS PROJECTED IN THE PLANE, FORMULAS ARE PROVIDED TO
DETERMINE THE SLIGHT CHANGES IN DIRECTION AT THE ENDS OF THE CURVED PROJECT=-
1ONS OF THE GEODETIC LINES WHEN THESE ARE STRAIGHTENED IN THE PLANE,

THE CORRECTIONS JUST DESCRIBED PROVIDE THE MEANS TO PREPARE THE OBSERV=-
ATIONS OF ORDINARY SURVEYS FOR COMPUTATION DIRECTLY IN THE PLANE OF RECTANG=-
ULAR COORDINATES, THUS AVOIDING THE COMPLICATIONS OF PASSING THROUGH THE GEO~-
DETIC PHASE, BY THE APPLICATION OF THESE CORRECTIONS TO THE OBSERVED ANGLES
AND DISTANCES (ASSUMED AS REDUCED TO SEA LEVEL FIRST), CORRESPONDING ANGLES
AND DISTANCES BETWEEN PROJECTED POINTS IN THE PLANE ARE OBTAINED JUST AS IF
THE MEASUREMENTS HAD BEEN MADE THERE, THE OBSERVED VALUES CONTAIN THE ACCI-
DENTAL ERRORS THAT ALWAYS OCCUR IN ANY SURVEY; THE SAME ACCIDENTAL ERRORS ARE
STILL CONTAINED IN THE ANGLES AND DISTANCES AS PREPARED FOR PLANE COMPUTAT-
1ON, SO THAT ADJUSTMENTS BY LEAST SQUARES OR OTHER METHODS SHOULD BE MADE AS
IN ANY PLANE SURVEY., SIMPLE PLANE COMPUTATIONS SUFFICE TO CONTINUE THE WORK.,

BY THIS TIME THE READER MAY HAVE COME TO THE CONCLUSION THAT THESE CO-
ORDINATE SYSTEMS, BASED ON MANY CORRECTIONS, DISTORTIONS, AND PROJECTIONS BE~-
TWEEN SURFACES, WILL SO SERIOUSLY JUGGLE THE RESULTS OF A SURVEY AS TO DAM-
AGE ITS USEFULNESS, S0 PERHAPS THE MAGNITUDE OF THE QUANTITIES INTRODUCED
BY THE JUGGLING SHOULD BE INDICATED IN ORDER TO SHOW THAT PLANE COORDINATE
POSITIONS ARE NOT SO FAR-FETCHED AFTER ALL, ANY GEODETIC TRIANGLE CONTAINS
SPHERICAL EXCESS AT THE RATE OF ONE SECOND FOR EACH 75 SQUARE MILES OF I[TS
AREA, APPROXIMATELY. IT MAY BE FLATTENED TO A PLANE BY REDUCING THE SUM OF
ITS ANGLES BY THE AMOUNT OF ITS SPHERICAL EXCESS, ANY OTHER FIGURE OR SUR~-
VEY NEEDS TO ABSORB CORRECTIONS TO ITS OBSERVED ANGLES ONLY AT THE SAME SMALL
RATE TO ELIMINATE ITS SPHERICAL EXCESS AND SO FLATTEN IT TO A PLANE, Cor=-
RECTIONS TO LENGTHS DUE TO THE VARYING SCALE OF THE PROJECTIONS RARELY EX~-
CEED ONE PART IN TEN THOUSAND., THE STATE sYSTEMS (WITH ONE EXCEPTION) HAVE
BEEN CHOSEN AND ARRANGED TO REMAIN WITHIN THIS LIMIT OF SCALE DIFFERENCE,
SCALE CORRECTIONS USUALLY APPLY IN UNEQUAL RATIOS TO DIFFERENT LINES OF THE
SAME SURVEY, THEREBY PRODUCING DISTORTIONS, BuT THIS DISTORTION CAN BE NO
GREATER THAN IS [IMPLIED BY THE GCHANGE |IN THE RATIO OF LENGTH CORRECTIONS,
WHICH ARE AT THE MosT oNLY 1:10,000 IN AMOUNT AND WHICH CHANGE ONLY GRADUAL=-
LY OVER LARGE AREAS, NOTE THAT IT IS NOT THE AMOUNT OF THE SCALE CORRECTION
RATIO ITSELF BUT RATHER THE CHANGE OF THAT RATIO THAT PRODUCES THE DISTOR~-
TION,

AN ENGINEER MAY ASk: "WHY BOTHER WITH A STATE-WIDE SYSTEM THAT SEEMS
COMPLICATED, WHEN BY MERELY ASSUMING CONVENIENT COORDINATES FOR SOME INITIAL
POINT AND AN INITIAL DIRECTION NEAR NORTH | CAN PROCEED INTO A SIMPLE PLANE
SURVEY THAT WILL SERVE MY IMMEDIATE NEEDS?"
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CONSIDER FIRST THE "BOTHER"™ THAT IS INVOLVED. IN SIMPLE PLANE SURVEY=-
ING A CERTAIN DEGREE OF TOLERANGCE HAS ALWAYS BEEN INVOKED TO ALLOW THE PLANE
COMPUTING OF MEASUREMENTS TAKEN ON THE CURVED SURFACE OF THE EARTHj; THAT IS,
SPHERICAL EXGCESS AND SLIGHT LOCAL DISTORTIONS CUSTOMARILY HAVE BEEN IGNORED
IN SUCH WORK, I|F AN ENGINEER IS CONTENT TO CONTINUE WITH THE SAME DEGREE OF
TOLERANGCE, HE MAY STILL IGNORE THESE SAME DETAILS IN USING THE STANDARD SYS=—
TEMS SO LONG AS HE OPERATES IN A COMPACT AREA OF ONLY A FEW SQUARE MILES,
CORRECTIONS DUE TO SPHERICAL EXCESS AND DISTORTION SHOULD BE CONSIDERED IN
CONNECTION WITH SURVEYS OVER EXTENDED AREAS, OR WHERE LONG TRIANGULATION
LINES ARE INVOLVED, IN THE GREAT MAJORITY OF LOCAL SURVEYS, HOWEVER, THESE
CORRECTIONS MAY BE NEGLECTED ENTIRELY.

o - G
—
] TaroRIt vOst Ecamamt i A GRAWCE B "
#oRLE GeRqis
52 2y
7 LTI
° . =
e - ez TaEw
<
° IR T "
© » <
waaain | x
- L) e T ETA i
VITE 5 - = weiLs [foams
o
BENTON A0 &
g oy |5
- erant
—qnwum oA RD o Cr e
. «
o WARREN -«
g . P
by S o
X RANOY P
P )
1 - L TON
Fon] B
o
o §
w ol waATpE
z arm wl
w wl w |
= . 3 <«
T_______—--——— o F s -
3 g o
- o e r ”
g - 2 YSon - ¥
facnfan
o z o 5 3
a “ < ! & g
for] e - O
M o « ow o Joarimoe
o= ) = {
< Sviiivan
= £ S &
@
= cat gme -1 i
w 3 ' 2 77 = 3
! 3
F A L
° LA e o
3 o
ol £ wTHE
- ) . ") 5 i =
o
& % l oy 7
7 o e - : RANE 5 <« "
< RHODE ISLAND & /e o
ap-SaT Ty wily oy L
e ousois - =
e P EiPE T ] . =
riove
S O INDIANA
B0 sane . ) P, "‘:L JCAE INTIE mard
win A ol 2" coromE s
=
e o - o

Fiae ly, INDIANA

Fie. 3, RHODE I|sLAND
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WITH GRID SYSTEM OUTLINE

THE SCALE CORRECTIONS ARE OF GREATER MAGNITUDE AND IMPORTANCE, IN THE
ESTABLISHED PRACTICE OF PLANE SURVEYING, MEASURED HORIZONTAL DISTANCES ARE
NOT USUALLY REDUCED TO SEA LEVELe. BUT THIS SHOULD USUALLY BE DONE I[N PREPAR-
ING TO USE THE STANDARD SYSTEMS, AND THE FURTHER CORRECTION DUE TO THE SCALE

OF THE PROJECTION SHOULD ALSO BE APPLIED, IN MANY LOCAL SURVEYS CONDUCTED
IN RELATIVELY FLAT AREAS IT WILL BE FOUND PRACTiICABLE TO COMBINE THE TWO FAC-
TORS INTO A SINGLE CONSTANT RATIO, IT 1S BUT LITTLE BOTHER TO APPLY THIS

PROPORT!IONAL CORRECTION TO MEASURED DISTANCES, THEN, EXCEPT FOR THE PROBABLY
INSIGNIFICANT CHANGES OF THESE FACTORS WITHINALIMITED AREA, OTHER DEPENDENT
UNMEASURED LENGTHS COMPUTED WITHIN A LOCAL SURVEY ALSO WIiLL BE SHOWN TO THE
DESIRED SCALE. THUS THE LOCAL SURVEY MAY BE ADJUSTED IN OVERALL SI!ZE SO THAT
IT WILL FIT ACCURATELY AND CONSISTENTLY INTO ITS ALLOTTED PLACE ON THE PLANE
OF THE PROJECTION,

THE FEATURE THAT MAY BOTHER THE ENGINEER MOST 1S THE NECESSITY OF
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INCLUDING IN HIS SURVEY AT LEAST ONE STATION (PREFERABLY TWO OR MORE) OF THE
FUNDAMENTAL CONTROL NET OF THE COUNTRY., ONE SUCH STATION, WITH ITS GIVEN
RECTANGULAR COORDINATES REFERRED TO THE STANDARD SYSTEM, PROVIDES STARTING
VALUES OF X AND Y TO INTRODUCE |INTO THE LOCAL SURVEY, |IF OTHER BASIC STA-
TIONS CAN BE INCLUDED THEY WILL PROVIDE THE MEANS TO CHECK AND ADJUST THE
LOCAL SURVEY MORE SAFELY AND RIGIDLY INTO PLACE, TYING TO ONLY ONE BASIC
STATION MAY MAKE [T DIFFICULT TO OBTA!N AN INITIAL DIRECTION WHICH WILL OR-
1ENT THE LOCAL SURVEY HARMONIOUSLY WITH THE STANDARD COORDINATE SYSTEM, MANY
OF THE MORE RECENTLY ESTABLISHED TRIANGULATION STATIONS OF THE FIRST-ORDER
NET HAVE BEEN PROVIDED WITH AUXILIARY AZIMUTH MARKS FROM WHICH A REFERENGCE
DIRECTION IN TERMS OF GRID AZIMUTH MAY BE OBTAINED, LACKING SUCH AN AZIMUTH
MARK, AN INITIAL DIRECTION MAY BE OBTAINED BY REDUCING TO GRID AZIMUTH THE
AZIMUTH OBTAINED FROM AN OBSERVATION ON PoLARIS., THE REDUCTION IS NOT DIFF=-
ICULT, BUT THE OBSERVATION ITSELF MAY BE INCONVENIENT, |F TWO OR MORE BASIC
STATIONS ARE INCLUDED IN THE SURVEY, THE GRID AZIMUTHS BETWEEN SUCH STATIONS
PROVIDE THE BEST INITIAL DIRECTIONS, AND THEY ARE EASILY COMPUTED BY THE ORD=-
INARY FORMULAS OF ANALYTIC GEOMETRY FROM THE GIVEN RECTANGULAR COORDINATES
OF THE STATIONS,

THE "BOTHER" CONFRONTING AN ENGINEER IN USING A STATE SYSTEM AS THE REF=-
ERENCE DATUM FOR HIS SURVEY HAS NOW BEEN OUTLINED IN ITS FOUR PARTS, THE SE
RELATE TO SHAPE, SCALE, PLACE AND ORIENTATION, ALL FOUR BEING ADJUSTMENTS OF
HIS SURVEY TO FIT OTHERS UPON THE PLANE OF THE PROJECTION, AFTER ATTENDING
TO THESE PRELIMINARY STEPS, ANY ORDINARY SURVEY MAY BE CONDUCTED IN BOTH
FIELD AND OFFICE BY THE USUAL METHODS OF SIMPLE PLANE SURVEYING, AND IT WILL
BE BASED AT THE SAME TIME UPON STANDARD DATUM,

IN CONCLUSION, AND TO ANSWER THE ENGINEER WHO ASKS "WHY BOTHER=-~-=-9",
THESE NEXT REMARKS ARE SUBMITTED., |T wouLD BE A VERY DESIRABLE COORDINATION
OF |INFORMATION IF THE RESULTS OF ALL SURVEYS =-- PRIVATE, STATE, AND FEDERAL
-- COULD BE EXPRESSED IN COMMON TERMS, OSMALL SURVEYS WOULD EXPAND INTO HAR-
MONIOUS CONTACT WITH OTHERS ADJACENT TO THEM., THE RESULTS OF ONE SURVEY MADE
FOR SOME SPECIFIC PURPOSE WOULD BE SUPPLEMENTED PERHAPS BY INFORMATION AL~
READY AVAILABLE FROM PRECEDING SURVEYS MADE FOR OTHER PURPOSES, SuccESSI VE
SURVEYS OF THE SAME AREA WOULD NOT NEED TO REPEAT THE PREVIOUS WORK, OR POSS~-
IBLY A NEW SURVEY MIGHT BE WHOLLY UNNECESSARY BECAUSE OF THE ACCUMULATION OF
INFORMATION ALREADY AVAILABLE FOR THAT AREA, REFERRED IN AN ORDERLY MANNER TO
A DATUM COMMON TO ALL SURVEYS.

IN CONTRAST TO THIS IDEAL OF COORDINATION AND COOPERATION IN EFFORT, THE
ACTUAL SITUATION IS OFTEN SUCH AS TO BRING NO CREDIT TO THE ENGINEERING PRO~-
FESSION, DoEs IT NOT FREQUENTLY HAPPEN THAT DIFFERENT SURVEYORS AT VARIOUS
TIMES WORK OVER AND OVER AGAIN IN THE SAME AREA, EACH FOR SOME SEPARATE PUR=-
POSE, ALL USING DIFFERENT KINDS OF REFERENCE SYSTEMS WITH DIFFERENT ORIGINS
AND ORIENTATIONS? PLAINLY, IN THE RESULTS OF OUR SURVEYS WE DO NOT ALWAYS
SPEAK TO ONE ANOTHER IN THE SAME LANGUAGE, WE SHOULD TAKE CARE LEST WE BUILD
ANOTHER TOWER OF BaBEL.,

D1SCUSSION
BY
HUGH C. MITCHELL

RECTANGULAR COORDINATE SYSTEMS SUCH AS ARE DESCRIBED IN THE ACCOMPANYING
PAPER HAVE, IN THE PAST FEW YEARS, BECOME REALITIES, AND ARE STEADILY SECUR~-
ING MORE AND MORE FAVOR FROM ENGINEERS THROUGH USE, AND ENDORSEMENT OF STATE
OFFICIALS THROUGH LEGISLATIVE ACTION, MR, WiLSON HAS GIVEN A CLEAR PICTURE
OF THE ELEMENTS INVOLVED IN THE USE OF STATIONS OF THE NATIONAL TRIANGULATION
FOR THE CONTROL OF LOCAL SURVEYS, AND A GOOD ANALYSIS OF HOW THE PROBLEMS
ORDINARILY PRESENTED IN SUCHUSE HAVE BEEN SATISFACTORILY SOLVED BY THE U. S.
CoasT AND GEODETIC SURVEY THROUGH THE ESTABLISHMENT OF SYSTEMS OF PLANE CO-
ORDINATES FOR THE VARIOUS STATES. |T SHOULD BE EMPHASI|ZED, HOWEVER, THAT NO




