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Bas10102| Remedtal Reading | 0=2 |C [1 | larch 305{Preshand Drawing 10-3 i B|1 | 2[Arch 430|History of Arch.
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’ oo ey varx B EPRING SEMESTER 195§
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Douglas A Boyd ODESSA COLLEGE

ODESSA PO Box 534 201 W. UNIVERSITY
COLLEGE .
Mobile AL'36601-0534 PERMANENT RECORD CARD ODESSA TEXAS 79764
04/03/98 0188086 ’
RAD! U RA|
ABBHE\?.U:SSMBER COURSE DESCRIPTION Eannep | GRADE ponTs ABBAEY. & NUMBER COURSE DESCRIPTION Ermey | cRave ol
SPRING 73
BA 241A | PRIN OF ACCOUNTING 4] B 12
EDP 133 INTO COMP PROGRAM 3l A 12
READ 132 ADV COL READ-STDY S ol W 0
ECO 232 ECONOMIC PROBLEMS 3| B 9
GOVT 231 STATE AND FEDERAL GOVT 3| B 9
SPCH 131 FUND OF SPEECH ol w 0
PHED 4000 | PE~REQUIRED MILITARY SERV 4] S 0
SEMESTER GPA 3.231 17 42
SUMMER I 73
ECO 231 PRINC OF ECONOMICS 3| B 9
HIST 232 US HISTORY FROM 1865 3| A 12
SEMESTER GPA 3.500 6 21
SUMMER II 73
BA 242A | PRIN OF ACCOUNTING o| W 0
GOVT 232 STATE AND FEDERAIL GOVERNM o| W 0
SEMESTER GPA 0.000 0 0
INSTITUTIONAL GPA 3.316 23 63
GRADUATION GPA 3.316 23 63

** END OF TRANSCRIPT **
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United States Department of the Interior

B GEOLOGICAL SURVEY
- RESTON, VA. 22092

In Reply Refer To:
W5S-Mail Stop 521

February 19, 1986

Mr. Douglas Boyd , .,E.
PO Box 638 )
Mobfile. Alabama 36601

Dear Mr. Boyd:

1 have spent some time studying your letter of February 2 as time permits.
So far the formulas look accurate and simple. 1 plan to evaluate them
further and to see whether they would be suitable to use in place of
Molodensky or other formules in shifting from one ellipsoidal datum

to another. 1Y this appears to be the case, I shall pursue this

further with appropriate individuals in NOAA.

‘Thank you for assembling these formulas. [ assure you that I will make
every effort to see tnat you yet prouper ciedit and are posted on
develooments.

Sincerely,

w&/é‘\ b

John P. Snyder
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(:Z\,. ';‘-\- Dear WZ. Boyd: 7.,3_(#
NG ® * Pne delay in reply to your letters OF June 20 and June 14 hae tesulted in
N \' part from vacation. I1°m afraid that @ cannot anever you 4e directly as I

would 1ike. One problem is the fact that the alevation is meaeured

P:Qv;‘ parpendiculer to the geold, but thie is not quite the same direction as

T Yy the center of the Rares. The latitude and longitude a
£

Y

esured wikh
caspect to the sllipsoid, but if the teference elllipsold not
terad, these su nts &te in tyrn not dlrected toward the
center of the Earth. :
) .
"V Poc prtactleal pucposes, I think you can treat the elevation ot 1020*
wiagiven ln your letter of Juns 20 as & geocesntric slevation, and the
~. discrepancy vould nat ba aa gteat aa the inaccuracy of measuring the
3 elevation. The geold fa abaut 30 metets below the WGS-72 ellipeeid,
¥, vhich {8 meei-centered because 1t La detacrmined using aatellites. The

~c latitude snd longitude ate with reference to the MAD 1927 datum using the

‘1. Clarke 1866 allipaold. Thatefore, an adjustment must he sade to coavert
©) the latitude and longltude to the WG5-7 cefecence systes. This ie

rathst Involved, using Molodenaky equatlons. Oma can then obtain X, ¥,
and 1 coordinatee ueaing ellipsoidal Qeometty. - Thess coardinetes ctan be

oy related to a sphete of proper radius to give you the length of 1° atc

which you deeire.

This would all require conalderable compukatlon, but I am mot aure that

. this would be uasful fnformation whlch would preduce the reeulte you

© want. MO Ephere oan fntereect the Earth along & given contour except at
certain local points, becsuss contoute ire measured relative to the geoid
({msan 3ea leavel et 2 glven point) rather then relative to a sphere or
sven &0 ellipsoid,

1 knov thla ie frustsaking vhen you have tcied to be a0 specific in your
lettera, but discussing a geometric problem in e letter s difficult.

Sincecely, . ELE .
~ . .fu".‘. ‘AL
Deat Nr. Boyd: ) PrE-FY

I have encloaed tha formula for the distance to ths center of the
ellipecld feom the sucface. Untortonstaly, datlectlon from perpendicularc
hatveen geoid and ellipecid ls not straightforvard, It dependa on the
undulation of the geoid at the particular polat daaired. while the
vertical effect can be ignorad, 48 1 atated in my letter of July 1), the
horizontal effect, although emall, would teks rathet complicated uss of
the spherical harmonice defining the geoid. Dr. Colvocoreesees did not

mean o give the Impression that thla was faitly sady. We o not have
adequate information hece, but I bave eent copias of your and my
correepondence toy *

Eliszabeth Wade

\/‘ Chief, Bocizontal Network Acanch
N/CG12, Mational Geodetic Bucvey
6001 sxecutive Bouleverd
Rockville, macryland 20852

and you should be hearing Zrom tbem aoon,

lh!nuly,

Joha P, snyder

Yarlasure

vear Mr. boyo: P -Fof

In response to a request by Hr. John P. Snyder of the U.S. Geological
Survey for assistance in answering your letter regarding calculations of Che
deflection of the vertical, | am enclosing information from the National
Gaodetic Information Center on ordering such data from this agency.

As Nr. Snyder pointed out in his letters to you, defiections of the
vertical have physical meaning only in a localized reference frame. Since the
geoid {5 an frregular surface, owing to the uneven distribution of mass
throughout the planet, the direction of the gravity vector changes from point
to point.

The National Geodetic Survey currently has an operational deflection
database containing nearly 6000 observed astrogeodetic deflections. several
hundred satellite-derived deflections, and tens-of-thousands of gravimetrically-
determined deflections.

This database can be accessed via appropriate computer programs to obtain
interpolated defluctions of the vertical for any point, given a geographic
latitude and longitude, and an elevation {in meters) above (or below) mean sea
level, for any place in the United States.

similarly, a tadle of astrogeodetic deflections can be provided for any
glivea state or ares, from which 3 user cen interpolate a deflection, although
with less accuricy.

2

If you are interested in obtaining such dats, please contact
Mrs. PegQy Morrish (301-843-8623), or write:

National Geodetic Information Center (N/CGVIR)
NOAA/National Geadetic Survey
Rockville, Maryland 20852

Sincerely yours,

e L DI

. Michael D. Abell

Geodesist, Gravity, Astronomy,
and Space Geodesy Branch
Rational Geodetic Survey

Enclosure

S:r:m P. Snyder U.'S. DEPARTMENT OF COMMERCE
U.S. Dept. of the Interfor Ao
Geological Survey ROCKVILLE, MO 20831
Reston, Ya. 22092 (MGS-Mail Stop §21)

. OFFICIAL blunuul
Mrs. Elizabeth Wade | PEMALTY POR PAIVATE USL. 5300
N/CE12 | ROS/Nationa) Geodetic Survey-N/CG)42

Nrs, Peggy Morrish
N/CG174
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February 19, 1986

I '({ - . /"’422 Letnw WD) - . o e, Douglas Boyd

N Y, é@r{ay/ﬁx&)]u-'d, : _f e S ¥obile. Alabama 36601
M= R/ i)] fon
"l Am ) Jana

Za

Dear Mr. Boyd:

\

I have spent some time studying your letter of February Z as time permits.
So far the formulas look accurate and simple. 1 plan to evaluate them
further and to see whether they would be suitable to use in place of
Molodensky or other formulas in shifting from one e}lipsoidal datum o
to another. 1f this appears to be the case, I shall pursue this -
further with appropriate individuals in NOAA,

T4
v ‘1 bl % ’ Thank you for assembling these formulas, 1 assure you that I will make
Lirm L~ 5{’-’" ), ! every {(hrt to see that you get proper credit and are posted on .
sy Y LA ARt F Lot (@L develooments. !
/,})45=. Lcmesd E Lered] 2aptre ' bl ! Sincerely,

8 6,23, fbs) conc

Dga= Graz)o5! - A S ¥

. John P, Snyder
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mie o, Dear Mr. Boyd: 7-/2.8% i
Ny ooy In response to 2 request by Hr. Joha P. Snyder of the U.S. Geological
N ** The delay in reply to your lettars of June 20 and June 24 has resulted in Survey for assistance in answering your letter regarding calculations of the
. .| DAt teom vacation. 1w mfcald that [ caanoc ansver yos as directly ad 1 deflection of the vertical, | am enclosing information from the Nationa)
< "> would llke. One probles is the fect that the elevation ls measursd Geodetic [nformetion Center on ordering such data from this agency.
f‘;’%" petpendlcular to the geald, but this fe not quite the same diraction ss
"5 \ly the center of the Barth, The latitude and longftude are measured with As Hr, Snyder pointed out {n his letters to you, deflections of the
z c ct to the «¢llipsold, hut LE the rsferance ellipsoid 1e not vertical have physical meaning only in a localized refsrence frame. Since the
S‘_/ mass-centered, th eucements are in turn not directed tovard the geotd is an irrm{ular surface, owing to the uneven distribution of mass
o er of the Earth. throughout the planet, the direction of the gravity vector changes from point
TN . Y
% v rocr practlcsl purpoeee, I think you can treat the wation of 1020° ta poin
g, cotiven in your letter of June 20 ax & geocentric elesetion, snd the ! The Nationa) Geodetic Survey currantly has an operational deflection
LAY -~ dlacrepancy would not be as graat as the Lnaccuracy of messuclag the database containing nearly 6000 observed astrogecdetic deflections, several
Y elevation, The geoid is about 30 maters below the WGS-72 elllpaold, | hundred satell{te-derived deflectiony, and tens-of-thousands of gravimetrically
2 % 9 which 13 mase-centsred because it im detersined using satellites. The N detersined deflections,
T latitude and longitude aca with refscence to the NAD 1927 datum using the i
7 Clarke 1866 allipsold. Therefors, an adjustment must be made to convect This datebate <an be accessed via appropriste computer programs to obtain
31 the Lacitude and longltuda Co the WGS-72 ce - This 1 ’ interpolated deflections of the vertical for any point, given a geographic
Ny rathsr 1invo! using molodensky equatlo, then obtais X, Y, latitude and longitude, and an elevation {in meters) above (or below) mean sea
. nd 1 coord ing ellipaoidal geomeery. cocdinates can be . level, for any place in the United States.
n‘_‘; .y Felated to a aphere of proper radius to give you the length of 1* arc ! .
< vhich you desire. ' Similarly, 3 table of astrogecdetic deflections can hc‘_7ruv"ded ftl:rhlnyh
5 . i i 1 + a1 thow
P this vould all raquire considerabls computation, but T am not suce that ! 3";:"]:::‘:::;'_::"‘ from which 2 user can interpolate 2 deflection 9 .
N . this would be useful information which would prodocs the reaulte you Y-
.od. "¢ want. Wo sphere can {ntereect the Earth along a given contoug except at .
}J‘ " . certain local points, becausa Contours are measured relatlve to the geold i

(mean ses leve]l at & given point) rather than relatlve to & sphere or
even an allipsold,

I %now thls is frustratlng vhen you have tried to be so specific in your
latters, but discusaing a geomatrlc problom In a letter is difficule.

2
Sincerely, 4 Fasrm oo
-~ A0 e Sk~ If you are interested in obtaining such data, please contact
Dear Xr, Boyd: P./8-F¥ i Hrs. Peggy Morrish (301-443-8623}, or write:
I have enclosed tha formula for the dlstance to the center of the :"'°’N“:‘t'°‘°‘l"§:dl:"°";“'°" Center (N/C6174)
ellipeoid from the surfece. Onfortunataly, deflection from perpendicular 0AA/ ona etic Survey

between geoid and ellipsold le not atraightforvard. It depends on the Rockvlle, Maryland 20652 i
undulation of the geoid at the particulat point ired. While the
vertical effect can be ignored, as I stated in my latter of July 13, the Stncerely yours,
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