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COL. (MD ret.) David S. Thaler
PE, LS, DFE, D.WRE, EWRI, FRGS, F.ASCE, F.NSPE

Is the Managing Principal of D.S. Thaler & Assoc., LLC; a civil and environmental engineering firm that he founded in 1978. In 2019
he won the award as the top Professional Engineer in the United States given by the National Society of Professional Engineers.

Thaler is a Fellow of the National Society of Professional Engineers, the American Society of Civil Engineers and the Royal
Geographical Society. He is a Board Certified Diplomate of both the National Academy of Forensic Engineering and the American
Academy of Water Resources Engineering. He has been honored numerous times by many organizations, has received several
Lifetime Achievement awards, and holds Maryland’s highest military honor, the Distinguished Service Cross.

Thaler is involved with projects of extraordinary complexity and his firm has designed more than 4,000 residential, commercial,
industrial and institutional land development assignments throughout the Mid-Atlantic region. The firm has extensive experience
with large, difficult, and environmentally complex projects and has created many innovative designs. For instance, Thaler invented
“Super Silt Fence,” a technique that is now an international standard.

Extremely active in professional affairs, Thaler has served on the Board of Directors of the Maryland Society of Professional
Engineers for over 30 years, including as President. He represented the professional engineering community in legislation on
numerous matters before the General Assembly of Maryland and on regulatory issues before the Maryland Board for Professional
Engineers and the Maryland Department of Labor. He was the founding president of the Land Development Council of Maryland,
Chair of the Baltimore County Chamber of Commerce and is an active member of numerous professional and technical societies.
He has been a member of what is now the Maryland Building Industry Association (MBIA) since 1975 and is a Life Director. In 2023
he was appointed by the Governor to the Maryland Board of Examiners of Landscape Architects.

Thaler has been a highly visible and vocal advocate for well-engineered and designed communities and has been a tireless voice of
the engineering profession. He has published more than 250 articles and five books on a wide variety of subjects, and has lectured
at more than a dozen colleges and universities. Among others, he has taught at Lehigh University, the University of Maryland

School of Architecture, The Johns Hopkins University, and the University of Baltimore School of Law where he was Visiting Scholar.

Internationally, Thaler participated in the Rule of Law Project in 2000 in St. Petersburg, Russia where after Glasnost he lectured on
documenting and transferring real property at the Northwest Cadastral Land Institute in the Leningrad Oblast.

He also identified the original instrument used by Charles Mason and Jeremiah Dixon in their iconic survey of 1762-1767, proved
its provenance, raised the funds for its restoration and organized an event where he ceremonially presented the restored
instrument to the National Park Service as a “Gift to the Nation” from the engineers and surveyors of America.

Thaler is also an accomplished bagpiper and for many years served as the Pipe Major of the Baltimore Police Department
Ceremonial Unit where he performed at civic events and the funerals of many police, firefighters, and servicemembers killed in
action including at Arlington National Cemetery.



ABSTRACT

How a Surveying Error in 1608 by Capt John Smith
Led to the Longest Running Case in British Judicial History

Penn vs. Lord Baltimore

that was only Settled by the Greatest Engineering and Scientific

Achievement of the 18™ Century
The Mason Dixon Survey
and
The amazing discovery of Mason and Dixon’s Transit Instrument
an adventure right out of a National Treasure movie



2023 Fall Conference
County Engineers Association of Maryland

The Survey of Mason and Dixon

Resolving the greatest title dispute of them all
and
The Greatest Engineering and Scientific Achievement of the Age

Presented by:
David S. Thaler, PE, LS, DFE, D.WRE, EWRI, FRGS, F. ASCE, F. NSPE

D.S. Thaler & Assoc., LLC

/115 Ambassador Rd.

Baltimore, Maryland 21244
410-944-3647 dsthaler@dsthaler.com

September 28, 2023




R O

v

e granigs

buafplinalon










George Calvert, 1st Lord Baltimore (1580-1633)
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Pennsylvania

Miatylend Clein Philadelphia

Mason-Dixon Line
(modem boundary est. 1767)

Pennsylvania Claim
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Col. Thomas Cresap

Maryland™

“Damn...this 1s one of the prettiest towns
11

While arrested and being dragged through the streets of Philadelphia
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New Castle Courthouse




Fenwick Island

The beginning of the
trans-peninsular line
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The Mid-Point Stone

The southwest corner of,
what is now, Delaware

set on
April 26, 1751




Schematic diagram of the Maryland / Pennsylvania / Delaware Corner

FORTIETH PARALLEL

PHILADELPHIA -
STARGASERS STONE 3 HILES (APPROX.) \

-~ - i

S I S B EEEE B S S s S




Y1478 5,

480
3

[Tes

fog™
PR

7»-/ #g.5¢-5

a5tz .
‘T Beyidsgy

F 6259700
“;2 ;~‘Zr 7,2

Ji 2361706

_:z. 21447_’7

Yoo ’.4’1,9:7»‘00,1“
s AR

12.5'¢2.03 0 4
"Zrre

AT S SR

Diagram from
Mason and
Dixon’s journal



airdd

e
CoA e

T
aigreas

-~

Q:'lu' homind Dever HREDECD and D LYY

The Contract to do the Survey

Signed by:

Cecilius Calvert
Richard Penn
Thomas Penn
Charles Mason
Jeremiah Dixon




Zenith Sector by John Bird, 1773,
Oxford, Museum of the History of Science.




Octant or Hadley Quadrant

Invented in 1731 and used for celestial
navigation. It can measure angles up to
90 degrees.




Transit and Equal Altitude Instruments
National Museum of American History

Made by Andrew Ellicott in 17809. Henry Voigt’'s instrument used in the survey of
Modeled on the Bird instrument the Louisiana Purchase
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The Transit and Equal
Altitude Instrument in
Independence Hall




Traughton’s 10 ft Transit
Royal Observatory Greenwich
1816-1856



e

tur

gna




18" Century Surveying
Measurement

I Sy = B8 faar = 100 gl
80 chains = 1 mile = 5280 feet
1 link = 7.92 inches

10 square chains = 1 acre

Gunter’s Chain



Journal of Mason Dixon
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Replica of Observator
from Transit of Venus
Observation

1761




Latitude of
Philadelphia

39° 56’ 29.1” North
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FORTIETH PARALLEL

PHILADELPHIA 2
3) MILES (APPROX.) \ :
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as envisioned by Brian Tucker

Mason and Dixon at the Stargazer’s Stone - April 1764.
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~» Mr. Bryan’s Field

Near Newark;, Delaware
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Monument
at the site of
The Post Mark'd West
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Supervising the Dig!
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The final map, signed and sealed by the 12 boundary Commissioners .
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Charles Mason,

September 11, 1767

“...at 11h 30m A.M. went on Board the
Halifax Packet Boat for Falmouth.
Thus ends my restless progress in
America.’
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Christ Church burial ground










Probable location of the Observatory behind Independence Hall
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Dr. Silvio Bedini 1917-2007

Independence Hall




HISTORIC DISCOVERY MADE IN INDEPENLENCE HALL

]nstrument ‘With Which the Transit of Venus' Was
Observed in 1769 Acc1dentally Found in Tower’
by Curator Wlfred Jordan-

By ERIC DOOLITTLE .
MOST interesting addition has heen
made to the many objects of price-
less historical interest which are
daily viewed by thousands in the rooms
of ofd Independence Hall. This l4 no less
than the astronomical transit employed
in this city on the memorable afternoon of
June 3, 1769, when the disc of the planet
Venus was seen to pass across the bright
face of the sun, an important phenomenon
long anticipated, the full and accurate
observation of which by a band of emi-
nent men In and around Philadelphia at-
tracted the attention of forelgn sccieties
‘and of learned men abroad to the spirit
of sclentific inquiry In this new world.

It i3 to the American Philogophical So-
clety that the credit of the successful
planning of these observations I8 due.
Realizing the importance of this most un-
usual phenomenon, the soclety early ap-
pointed committees .nd resolved to secure
as many observa .ong at different placea
as was permittea by its own funds and
by te public assistance which it expected.
The most valuable results which were se-
cured constitute the first great contribu-
tion of the society to exact science.

The importance of securing these obser-
vations arose from the fact that in that
day & transit of Venus furnished the most
accurate known mesns of fnding the

exact distance from the earth to the sun
in mlles, and this distance s, so to speak,
the yardstick by which all other distances

28,00

among the heavenly bodies ara measured
Were this distance in error,” not only
would all' other distances be similarly in
error, but the- computed sizes of all the
planets and of . the sun itself would be
proportionately wrong. But the transits
of Venus occur with great imfrequency,
and never before had observations been
made with instrumenty of the high pre-
clsion then available. At present and for
several centuries they will occur in palrs,
the two transits of each pair belng but
eight years apart, but the pairs themeelves

separated by a no less Interval than 113

or 129 years. Thus the dates for the first
tranaits of each pair are 1761, 1874 and
2004 ; those for the second are 1769, 1882
and 2012 There are very few peopie now
living who will s¢e the next transit of
Venus, 91 years from the present time,
The whole story of the monthe of prep-
hration, of the anxious waiting, of the
gserene and perfectly cloudless sky and of
the complete succens of the early observa-
tions 1s told in the papers published In the
Transactions of the Society nearly a cen-
tury and a half agoe. A rainy day. or even
a passing cloud, would have made all the
preparatory labor useless. So great was
the delight of David Rittenhouse at the
entire success of the work and so great
his relief from the preceding days and
weeks of anxiety that, immediately after
the observations were completed, he
swooned away, ' '
This work was of special value becausa
it happened - that throughout northern
Burope this important day was a cloudy
one. A high authority saild/of the results
achieved here: '“The first approximately
accurate results in the measurement of
the spheres were glven to the world, not
by the schooled and salaried astronomers
who watched from the magnificent royal
ohservatories of FEurope, but by unpald

ama.ieura ang 'devoteas to the science In |
the youthiul province of Pennsylvania.”

For gbserving the transit, the American ;

Philosdphical Soclety decided to establish |
three dtations {n the vicinity of Philadel-

‘phia.. The first of these was at the home

of David- Rittenhofise “in Norriton; the
second’ was at an obgervatory erected: by

At-for the purpose in Iadependence SGuaTe,

and the . third was neéar the town of
Lewes, Delaware. ' The observations were
to consist in ascertairing the exact times
when. the.planet Venus first touched the

sun’'s edge, and also the times at which it

occuplted var{ious other positions durmg
the six hours of its transit. It was there-
fore necessary to have sultable telescopes
1for watching the sun itself and also ac-
curte ¢locks and insiruments for deter-

mining the errors of these timepieces,

At the Norriton o9servatory, Rlitem-
houde had an excellent transit instrument
made by himself which is now preserved

-in the rooms of the Ameriean Philosoph-

ical Society. At the J.ewes station a so-

called equal altitude iistrument was em-
‘ployed, while at the soclety’s observatory

in Independence Sq®are there was an as-
tronomical transit made by the we!-
known Instrument meker, John Bird, of
London. It is this last instrument which
has ‘Just been recovired; that
Jewes has probably
peared.

used at .
long ulnce disap- §

[
|
i

The astronomical tra 1eit g a small tele- '
3cope, very flrmly attached at its centre :

to 2 rigid axis which rests upon two flrm '
supports in such a way that the axis al- H

ways e¥ :nds in an east and west direc.
tlon. “Tw.e axis is alsc always Kept hori-
zontal oy means of a d»licate level, 8o that
whenever the telescops i3 turned to differ-
ent helghta In the sky Its centra line,
which is marked by a fine spider thread,
will always lie exactl” in the astronom-
ical mertdlan. Hence when a star, or the
sun, is seen on the thread we know that
this body is at that frstant crossing the
meridian, and as the time when this oe-
eurs {g known with high accuracy the ob-
servation furnishes i most .acqurate
reans of ascertaining the error of the
clock from which the obaerved time Is
taken. One thus compares his cleck di-
rectly with the ever-turning celostial
sphere above him, which la, in fact, Infi-

nhly the most accurate timepiece In ex-
ismce.
was while having the tower of In-
duendence Hall cleaned that Wilfred
Jedan, curator of the building, made
th ciscovery of this historic transit. The
intruitent was found beneath the tloor-
im.of a platform bestde the old supporis
onwhich the Liberty Bell formeriy hung,
bu how it originally got there ia a mys-
tew. It is evidentthat for many years it
ha been mounted on the heavy stone sill
of the south window of the tower, In a
poition to take the meridian passage, of
th sun at noon, and from here it.is' very
prdable that ‘the official Philadelphia
tine was obtained. But- of.its history
aftr its use in.the transit.of Venus-and
bebre it was mounted in the tower of the
Stae House nothing is at present kKnown.
Fiom a.search-of the early records, -an
inteesting reference 1o the instrument is
fourl in the account of the transit of

‘Vengu submitted to the soclety. In 1769 by

John Ewing, who had charge of the so-
ciety 8 observatory’ in the State House
Fard, - It appears that the instrument he-
'lnuged to the Proprietaries of the Prov-
inge, and was generously lent to tha 50~
clety for use.on this special oceasion. It g
ia; probable that very soon after the
trangit of Venus was over it was removed
to'the State House tower, where for many
vyears it furnished time to the city of Phllw )
adelphia. = - :
This. most, it:teresllng mstrunilenlt may |
geen, mounted on its original piers,
ll:?:‘g:mer of the west chamber of Inde- }
pendence Hall., The name of its most em= [
{nent maker, John Bird—itself a historical
name, connected with the names of Brad-
ley, Halley, Maskelyne and others—may
he seen upon the tube, and within the tele-
scope’ Bome parts of the m‘igmal spider
threads even yet remain. 3
It I8 indeed fortunate that this interest-

“ing and long forgotten instrument has re-

appeared, .and that it will hereafter be
preserved among the other relics of the
ea.rly history of our country.
b ERIC DOODLITTLE.
’I‘h Flnwer Observatary, Sept. 18, 1812,
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The transit resting on supports




Instrument
reported found
on this level




Independence Hall
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Before restoration







Bird Instrument Bird Instrument Harvard University
Dresden State Art Collection Stolen 1979




Transit and Equal Altitude Instrument
Made by Andrew Ellicott in 1789.
Modeled on the Bird instrument
National Museum of American History
Smithsonian Institute
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Unveiling the restored instrument
Maryland Historical Society
October 12,2015
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2023 Fall Conference
County Engineers Association of Maryland

The Survey of Mason and Dixon

Resolving the greatest title dispute of them all
and
The Greatest Engineering and Scientific Achievement of the Age

Presented by:
David S. Thaler, PE, LS, DFE, D.WRE, EWRI, FRGS, F. ASCE, F. NSPE

D.S. Thaler & Assoc., LLC

/115 Ambassador Rd.

Baltimore, Maryland 21244
410-944-3647 dsthaler@dsthaler.com

September 28, 2023




Contact:

David S. Thaler
QU ESTION Sp D.S. Thaler & Assoc., LLC.

Phone: 410-944-3647
E-mail: dsthaler@dsthaler.com




The End
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