


When the clock asked, “How do 
you set the correct time?” it was 
unexpected that the question would 
lead to an inventive Backcountry 
genius with exceptional skills, 
knowledge, and ingenuity?

His name is:

Goldsmith Chandlee
(in French Script)
The following collection of 
photographs with narratives 
explores but one area of his 
expertise which is evidenced in his 
sundials.  He deserves the title, 
polymath.
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Introduction:  Goldsmith Chandlee could provide another way to set time by 
the sun.  It was not a new way, but making the instrument required a skilled and 

knowledgeable craftsman.

Goldsmith Chandlee’s precise brass sundials are engraved on 9 3/8 
inch square plates. They have custom made angles for their gnomons and numeral 
positions based on the Latitude of owners homes.  These were relatively expensive.  
They have 5 minute marks providing more accurate readings than his smaller generic 
angled cast pewter models with 15 minute marks. Initials of owners were engraved 
along with their Latitude listed in degrees and minutes.

Time Numeral styles – Imported clock dials used by Chandlee in his tall 
clocks began to change from Roman to Arabic about 1800 and this helps to date 
sundials.  The TBM dial with Roman numerals probably predates ca. 1800 – another 
confirming clue is that Thomas Bryan Martin, (TBM).  died in 1798.  

The W in Winchester changes from W to w:
The date of this switchover is not known, all that can be said now is sometime after 
ca. 1800, it changed.  His Arabic JG dial has the changed W which begins to show up 
in his engraved surveyor compasses as well.  

Note:  Each sundial’s engraving pattern is unique.
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Map of part of Virginia showing known customers’ home places for 

which he crafted custom made brass sundials based on their Latitude.  

Goldsmith Chandlee’s shop was in Winchester at the top green star.

JG and RW initials are at locations of the sundials latitude indication.  

The unidentified owners and homes could be along the East West line from the 

placement of the initials:

RW – identity unknown – Lat. 39 degrees, 5 minutes (Lat. East West Line about 

6 miles S of GC shop);

TBM – Greenway Court -- Near White Post -- Lat. 39 degrees;

JH – John Hite House – Near Stephens City -- Lat. 39 degrees;

LL – Woodlawn Plantation – Near Mount Vernon -- 38 degrees, 40 minutes;

JG -- ? – Lat. 38 degrees, 20 minutes (Perhaps, near Mount Crawford VA);

JM – John Marshall House, in Richmond  – Lat. 37 degrees, 20 minutes;

His readymade pewter sundials all had the same latitude angle based on 

Chandlee’s shop/home location at Lat. 39 degrees, 11 minutes.



Are you surprised the pewter dial is about the size of an adults small 

hand?  Until I learned their dimensions, I had assumed the photographs I saw of 

Chandlee’s sundials were of the larger size.

Logic suggests that, Goldsmith Chandlee, by producing both small 

pewter and larger brass engraved sundials, was meeting the needs of the price 

sensitive marketplace.
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What can be learned from this pewter collection?

Chandlee’s pewter dials are smaller -- 5 1/8 inchs square.  All his cast dials 

are made for the same latitude equal to Chandlee’s home/shop in Winchester.  

They are smaller, less costly and less accurate with 15 minute marks.

Imported clock dials used by Chandlee in his tall clocks began to change to 

from Roman to Arabic numerals about 1800 and this helps to conclude that the 

mold was made prior to ca. 1800.  This brass mold was used to make all his 

known pewter “generic” dials.  

The mold’s W is consistent with his early use of this font style.

Detailed information and illustrations of Chandlee Sundials follow.  Added facts 

and illustrations appear in the Addendums.
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This pewter dial  was made by Goldsmith Chandlee (1751–1821) who came 
to the Shenandoah Valley in 1775. First he settled near Stephensburg (now Stephens 
City) and about 1783 moved 9 miles north to Winchester VA where he built two shops 
and a foundry.  He is best known for making clocks, and scientific instruments.  Yes –
Goldsmith is his name, not his trade.  (3 of his early clocks with Brass clock dials and 
no sundials say Stephensburg.  His “Winchester” clocks have imported painted dials.

Chandlee was one of six clockmakers in a Quaker family.  His father Benjamin 
trained him in Maryland before he moved to Virginia. This highly skilled versatile craftsman  
could make:  Clock works; surveyor’s tools; money, pharmacy and steelyard scales; simple 
and specialized surveying compasses; medical tools; a 6 ft. long astronomical telescope; as 
well as doing lapidary, engraving, etc.   In his foundry he cast pewter, silver, bronze and brass.  
His father also made clocks, mathematical instruments such as compasses and one known 
theodolite.   

Today, reportedly 22+ of G. Chandlee’s sundials are known to survive.  Several 
are in museums. This pewter sun dial is in The Museum of the Shenandoah Valley (MSV) 
Winchester VA. Cast into his pewter dials is “Chandlee  Winchester.”   Note: His pewter dials 
do not have Latitude notations. Those identified as being in museums are mostly cast 
pewter with fewer known engraved brass.  All known brass dials are described herein. 

One brass dial is engraved Lat. 38 Degrees, 20 Minutes; customer 
undetermined.

The other known brass sundials have engraved latitudes corresponding to 
their owner’s homes.  Their gnomons have angles equal to their latitude pointing up to the 
North Star for exacting shadow accuracy.  

See star rotation video demonstrating N Star as center of earth's rotation.   0:59 sec.
https://www.youtube.com/watch?v=lV8PVzPZcBk
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The XII numeral has the X and II separated by a small gap the width of the gnomon.. 

This is to allow for the shadow of the thickness of the gnomon. Coming up to XII you read the time 

by the left edge of the gnomon’s shadow; at X II you read noon when the shadow and gap are 

perfectly aligned, after XII you read from the right edge. It was normal for good sundials to have 

this space, otherwise there is a time around noon when the time cannot be read at all because the 

scale is in total shadow caused by the gnomon. Thomas Tompion, England’s most famous 

clockmaker, did the same with his sundials.  Source Brian & Joy Loomes writing about an English 

sundial made 1663-1664.  See article: 

http://www.brianloomes.com/collecting/bedfordsundial/

Goldsmith Chandlee’s gap at 12 shows the work of a fine and knowledgeable 

craftsman, one of the best American producers of clock works and of fine brass scientific 

instruments in his time.   Note the 15 minute markings. This sundial is in the collection of the 

MSV.

Using less costly pewter for casting dials may have been the decision of a 

businessman meeting the needs of marketing.  Perhaps other clockmakers sold his sundials with 

their clocks.  Confirming his marketing is an Oct. 14 1807 Baltimore advertisement by Patton and 

Jones, clock and watchmakers, saying they had “surveyors'” compasses and chains, complete, 

made by Goldsmith Chandlee, Winchester VA, warranted equal in quality to any offered in 

Baltimore, at manufacture's prices.

See basic information on sundials – video 2:32 http://www.youtube.com/watch?v=tI0GqYJha1Q

Search term:  sundial Canada science YouTube

http://www.brianloomes.com/collecting/bedfordsundial/
http://www.youtube.com/watch?v=tI0GqYJha1Q
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This is the brass mold Chandlee made to cast his pewter sundials in his foundry 

at the NW corner of Piccadilly and Cameron Streets, Winchester VA, ca. 1784-1821.   
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The dials were cast as one piece.  The gnomon’s 39.2 degree angle 

corresponds to the latitude of Chandlee’s home/shop in Winchester VA.  The gnomon angles of 

the mold and three of his pewter dials measured the same 39.2 degree angles, suggesting he did 

not alter the angle of the pewter cast sundials to correspond the purchasers’ home latitudes.

His larger engraved brass sundials were made to the individual latitude of his 

customers’ residences.

The sundial and mold are possessions of the Museum of Early Southern Decorative 

Arts, (MESDA), Winston Salem NC, where Associate Curator, Daniel Ackerman, generously 

arranged for the opportunity to photograph their Chandlee items and review their object files on 

11/12/2015.  

More information and photos are in the Addendums.



Examination of two Chandlee Brass Dials

TBM sundial made for Thomas Bryan Martin, Greenway Court, 

which is located at Latitude 39° 02' 45“ (modern GPS measurement).

The JG sundial possibly made after 1800 mimicking the change to 

Arabic numbering on imported painted clock dials used by Chandlee.  Another 

possibility for the Arabic numbering could be customer’s wish. Research 

continues to identify JG.  Observe the change in W in Winchester and engraved 

pattern.   

It is likely these brass engraved sundials with precise 5 minute 

markings were made for discriminating wealthy customers.  

Both brass dials above measure 9 3/8 inches square.  (TBM 

measured by author – JG measurement online, Metropolitan Museum, NYC)  

This may indicate he had three separate casts:  1. The dial plate which he 

engraved; 2. the gnomon approximating the latitude angle, and 3. “fixing wedge” 

for securing the gnomon to the base plate; which in turn is mounted on a leveled 

stand.
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Gnomon Assumptions tested

The assumption that Chandlee made 

his dials with extraordinary precision 

is correct.  Measurements with a 

digital protractor were made of two 

pewter sundials in the collection of 

The Museum of the Shenandoah 

Valley (MSV) in Winchester VA.  

The gnomon’s of his 

“generic” Latitude pewter dials 

measured 39.2° which matches his 

home/shop location at Piccadilly and 

Cameron Streets, Winchester VA at 

GPS Lat. 39.19° = to 39°11’ 08”,

Note digital protractor measures at .05 

increments, e.g. 0.15, 0.2, 0.25. 

Conclusion:  Chandlee was precise.

Nick Powers, Curator 

of Collections, MSV, kindly made 

Chandlee’s objects available for 

examination and photographing, on 

7/8/2015.  Note the spoon’s silver 

marks; and diversity of Chandlee’s 

work, abilities, skills and knowledge.

More photos in Addendum.
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Shadow Angle Assumptions tested 

It was assumed that Chandlee designed each of these sundials to have 

gnomons and numbering with correct angles. He could have used trigonometry or geometry to 

calculate his angles.  The angles from the lower side of the gnomon were checked against the 

“Horizontal Sundial Shadow Angle Calculator.” which uses a trigonometry formula based on a user 

provided latitude.-- Tangent α = sine β x tangent15ת -- The resulting calculated angle for  12 to 

4 or 8 o’clock was selected for the digital protractor comparison. For using the formula on a 

calculator see:  http://www.sundials.co.uk/tbcal.htm ). Note Chandlee had a book “Arithmetical 

Tables” in his probate inventory and likely had trig. tables.

The pewter dial’s latitude is not marked.  However, the gnomon’s angle on his pewter 

dials measure 39.2°.  This is the same measurement as his home/shop latitude – Piccadilly and 

Cameron Streets, Winchester VA which is at GPS Lat. 39.19 degrees = to 39 degrees, 11 minutes 8 

seconds.  This sundial was designed for accuracy at his house.

The Brass dials have engraved Latitudes from which the number position calculations 

are based.  Results - The pewter (47.60 degrees), JG (47.05 deg.) and TBM (47.45 deg.) angles 

were identical to their respective latitude angle calculator results.  The digital protractor 

measurements were made from the near side of the lower end of the gnomon which is consistent 

with the gap alignment at 12.  This confirms that Chandlee did the calculations and 

construction of each dial with exacting detail using 1790’s tools and instruments.  The angle 

measurements were made of enlarged photographs using a digital protractor measuring in 0.05 

degree increments.

http://www.sundials.co.uk/tbcal.htm


Clock and sundial made by Goldsmith Chandlee

for Thomas Bryan Martin

Martin lived at Greenway Court, which by modern GPS Latitude 

measurement is at 39° 02' 34”.  The dial is engraved Lat. 39°.  

Martin’s initials (TBM) are in a French Scroll font.  They appear on both 

the imported painted clock dial and the 9 3/8 inch brass sundial.

At the time craftsmen learned to engrave a particular font from a style book.  

These fonts are consistent with engraved and inked lettering on other Chandlee clocks, 

lapidary, and instruments, though later ones have a few subtle changes such as on early 

items using W and later w (both variations of Bodoni fonts) as well as size of lettering.  The 

Chandlee TBM sundial and clock are the only matching companions known. Primary 

evidence is the lettering on the respective dials, location and provenance.
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Provenance:  Gnomon is not original. 

The sundial was given to the Clarke County High School in 1950 by Miss Martha 
Mason Kennerly; the clock was given to the Clarke County Historical Association 
(CCHA) by Miss Nellie Cook Kennerly in 1956; both sisters are descendants of the heir 
of the Greenway Court property who received it by the will of TBM; neither sister 
married and they lived at Greenway Court, White Post VA.  Sometime after 1965 the 
sundial’s gnomon was broken off and the base detached from its column.  In 1984 the 
sundial was found in the high school principal’s closet. On July 18,1984 the school 
transferred the sundial to the Clarke County Historical Association.  Then, in 1985, the 
CCHA had Smithsonian Institution conservators manufacture a gnomon to match the 
Chandlee design, including the correct fixing wedges used to adjust the gnomon to 39 
degrees when mounting it to the base.  The brass gnomon was chemically treated to 
match the patination of the dial plate.  After washing and drying, it was hot waxed with 
BARECO 180 microcrystalline wax and lightly buffed with a cotton cloth when cold.  
The photo at left correctly shows the visual appearance of the patination; top right 
shows a silver like appearance, apparently a reflection from the defused photography 
lighting.  The clock and sundial companions are on display at the CCHA, Berryville VA.  

Photos taken by author, 03/22/2015, with same digital camera and lighting.  
Permission to do so, and the information in the above paragraph was graciously 
provided by the Archivist Mary Thomason-Morris of the Clarke County Historical 
Association, Berryville Va.
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Who was TBM?
Thomas Bryan Martin (1731–1798) was an 18th-century English American land agent, 

justice, legislator, and planter in the colony (and later U.S. state) of Virginia and in present-day 
West Virginia. Martin was the land agent of the Northern Neck Proprietary for his uncle 
Thomas Fairfax, 6th Lord Fairfax of Cameron (1693–1781).  He represented Hampshire 
County (now West VA, county seat Romney) in the House of Burgesses from 1758 to 1768 
and served alongside George Washington representing adjacent Frederick County 
(Winchester VA is County seat) from 1758 until 1761.  Washington was elected in 1761 to 
serve Fairfax County, from Mount Vernon which he officially inherited in 1762.  Of note, the city 
of Martinsburg, West Virginia was named for Martin.

Martin was born in Kent in 1731, and was the grandson of Thomas Fairfax, 5th 
Lord Fairfax of Cameron (1657–1710) through his mother Frances Fairfax Martin.  Raised in 
humble surroundings in England, Martin relocated to Virginia at age 20 (1751) to assist his 
uncle Lord Fairfax in administering the Northern Neck Proprietary, which encompassed up to 
5,000,000 acres (20,000 km2), about ¼ of Virginia.  Martin resided with his uncle on their 
frontier Greenway Court estate in present-day Clarke County.   Lord Fairfax employed a 
teenaged George Washington, a distant Yorkshire relative, to survey his lands lying west of the 
Blue Ridge (his first employment).  

Following the death of Lord Fairfax in 1781, Martin's brother Reverend Denny 
Martin Fairfax inherited the Northern Neck Proprietary and Thomas B. Martin was given the 
Greenway Court estate (Source Wikipedia).  It is likely that Chandlee made the clock and 
sundial – ca. 1785-1795 – based on dating the clock dial (Tennent’s book).  The sundial was 
discovered in a dark corner of the surviving land/estate office pictured.
About Greenway Court. See:   http://allenbrowne.blogspot.com/2012/05/greenway-court.html

https://books.google.com/books?id=8d9CAAAAIAAJ&dq=Some%20Old%20Historic%20Land
marks&pg=PA102#v=onepage&q&f=false

More photos in addendum.
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The original owner of this Goldsmith Chandlee brass sundial is yet to be determined.
Note lower quarter engraving similarity to the TBM dial

Description:
1. Brass Sundial
2. Made for “RW”
3. Arabic Numerals – likely made 1800 -1821 based on use of Arabic Numerals and makers death.
4. Placement of Latitude – 39 degrees and 5 minutes – and “G:Chandlee ~ Winchester” is unique to the four 

other known images at this time, though with some similarity to the TBM dial.
5. Latitude measurement to 5/60  minutes is first to be observed at this level; others apparently rounded to 

10/60 minutes.
6. Each minute of Latitude equals 1.15 miles, so the first owner’s house is likely along an East West 6 mile 

wide line, the center of which runs about 6 miles south of Chandlee’s shop location at Piccadilly and 
Cameron Streets, Winchester VA.  Most likely areas would be Winchester City, Frederick and Clarke 
Counties VA for the initial research for possibilities.

7. One possibility is Robert Wood (1749 - 1801) or his son Dr. Robert Wood (1776 – 1855) at the Wood/Glass 
-- Glen Burnie House -- located at The Museum of the Shenandoah Valley, Winchester City, 39 degrees 
and 11 minutes.  This is the same latitude as Chandlee’s shop and a few miles north of  the usual bounds of 
his measurements.  There is a known Goldsmith Chandlee tall clock made for Robert Wood (which one?) in 
the Museum's collection.

8. Another possibility:  Judge Robert White, (1759-1831) who lived at 407 S. Washington St. Winchester VA; 
house burned 1835, new dwelling known as Byrd House.  39.18 degrees = 39.10 minutes.

9. Another is Dr. Robert White Jr., the Judges uncle, (1734-1815) who inherited Dr. Robert White Sr. house 
and farm near Hayfield VA, 1752 and lived there till he died in 1815.  39.23 degrees =39 degrees 13 
minutes

10. Another is the Judges son, Robert Baker White, born March 17, 1785, died July 6, 1826, settled in 
Winchester, was a well-known lawyer and was clerk of what in now the Circuit Court.

11. The compass rose in the center and placement of the NSEW marks are unique.

12. Questions –Which Robert Wood likely ordered the Dial (and Clock)?  Where did Dr. Robert live – could this 
correspond to the Latitude 39 degrees, 5 minutes; or did some other RW live at that Lat?

13. Also, Could one of the Robert Whites have been the purchaser?
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The John Hite House, also known as Springdale, is located near Bartonsville, 

Frederick County, Virginia. The original center house was built in 1753, and is of native 

limestone laid in irregular ashlar with some random-coursed limestone rubble used on its 

secondary walls.

John Hite, eldest son of Yost Hite and Anna Maria , was born about 1715. He 

was a man of unusual cultivation for his times, wrote a good hand and became very 

successful as a business man, possessing much of his father's energy and executive ability. 

He was given lands on Opequon Creek, at a place called by the traders and natives, "Red 

Bud.“  In 1753, he built the colonial stone dwelling, "Springdale." The date, with the builder's 

initials, "J. H.," is cut on a dressed stone in the front of the house. In 1787, he built the first a 

brick house in the Valley; about 1 mile south of Springdale at the northern side of Newtown, 

now Stephen's City, was expanded, then torn down in 1982.  Two years after building the brick 

house he built the first merchant mill in the Valley.

Col. John Hite was vestryman in Christ Episcopal Church in Winchester, Va., in 

1752. Captain in charge of a precinct and member of a "Council of War," 1744; Colonel in the 

French and Indian war, 1756, and Justice of the Commonwealth of Virginia, 1756. He was 

active in the affairs of church and state, became prominent in all public movements. 

(Reference, Kercheval's "History of the Shenandoah Valley.") 

Sundial likely ordered before his death in December, 1791, when Roman 

numerals were standard for tall clock dials. The decorative engraving is similar, but slightly 

simpler compared to the TBM sundial, which has multiple circular inscribed lines.
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Who ordered this sundial from Chandlee?  The engraved “Lat. 38° 20‘” and “JG” 

are good clues.  Other sundials with engraved Latitudes have high correlation of accuracy to 

the Latitudes of known owner’s homes.  So this leads to Mount Crawford VA in the Valley, 

which is at 38° 20‘ which as a decimal = 38.33 degrees.  Arabic Numerals suggest it was 

made after 1800 and the W in Winchester is of a late style but date it began is unknown. 

An East West band about 4 miles North and south of 38° 20‘ in the Valley would 

be a good starting place to search for JG in the Valley.  The northern boundary approximately 

runs through Dayton VA and the southern through Weyers Cave.  The middle would run 

through Mount Crawford (arrow point at 38 degrees 20 minutes).  One possibility is John 

Grattan, ca 1720-1792, jurist, VA Delegate, who lived at GPS 38° 20’ 31”, 1 mi. S Mount 

Crawford, Rockingham County. 

A fact against this connection is that it is likely the sundial was ordered after 

1800 when Arabic numerals were beginning to be used on imported painted dials coming from 

England.  Did it accompany a Chandlee clock?

An unlikely possibility is Grattan, who died in 1792, specified that Chandlee use 

Arabic numbers for an early dial.  The style of the Late W rules this out.  His only child with JG 

initials (John) died in Georgia while serving in a Virginia Regiment during the Revolutionary 

War ending 1783.  Item file at the Metropolitan Museum, NYC has nothing on provenance 

other than it was bought from an Antiques dealer in Connecticut.  Research continues.



Built in 1805, this grand house overlooking the Potomac River was a gift (1799) 

from George Washington to his nephew, Major Lawrence Lewis, and his wife, Eleanor 

"Nelly" Custis.

Nelly was granddaughter of Martha Washington, and was raised at Mount 

Vernon as part of the First Family. Fittingly, the President asked Dr. William Thornton, 

architect of the U.S. Capitol, to design a new house for the young couple and provided 2,000 

acres of his estate.  This beautiful 5 part Palladian style house, called Woodlawn, is open to 

the public and owned by National Trust for Historic Preservation.  What is the sundial 

connection?

A sundial consistent with the brass model is described in “Dixie 

Clockmakers” by James W. Gibbs; 1979; p. 93, - “There on a spacious lawn was a 

beautiful sundial inscribed . . .Lat. 38 degrees 40 minutes, American Manufacture, 

1808, G. Chandlee Winchester”  (“American Manufacture” appears on other Chandlee 

instruments and may be related to the patriotic spirit spurred in 1805 by England’s 

impressment of American seaman, one of the causes of the War of 1812.)  This dial was at 

the house of Lawrence Lewis Stevens, Edgewater NJ.  He was descended from Lawrence 

Lewis, who was given Woodlawn Plantation (1799) by his Uncle, George Washington.  

Coincidence - Woodlawn, on a hill overlooking Mount Vernon, is at Latitude 38° 43' 0.12" =

38.7167° (modern GPS measurement).  
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Family tradition is G. Washington had ordered a surveyor’s compass from 

Chandlee as a gift to Lawrence Lewis with engravings “L. Lewis” on the face and initials “LL” 

on the 6” diameter brass cover.  The fact the LL sundial is dated 1808 means it would have 

been made 9 years after Washington’s death 12/14/1799, so probably not a GW ordered  

gift to Lewis.  Note the new style “W” on the compass suggests it was made after 1800.

This suggests Lewis, at least for the sundial and probably the compass, dealt 

directly with Chandlee.  Woodlawn is about 80 miles East of Chandlee’s location in 

Winchester, about 24 hours for a horse walking – three days travel time including rest.  This 

helps establish the reputation and customer base of a backcountry clock and instrument 

maker. (Does anyone know the whereabouts of the sundial and perhaps matching clock?  

Photos, anonymous or credited, would provide a great comparative addition.)  There must be 

others out there.  Photos - Cowan’s Auctions.
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“The Great Chief Justice”

Family information is that the sundial stood in the garden. For what timepiece? 
John Marshall, the longest serving Chief Justice, US Supreme Court, built this house, 1788-

1790, in the new growing Capital of Virginia.  This is where he and his wife, Mary Willis Ambler (Polly) 

Marshall, lived and raised their family. This is Richmond’s oldest surviving brick house.  It is maintained by 

APVA Preservation Virginia and is open to the public

John Marshall was born, in a log cabin, 1755, in the Western frontier of the new colonies 

near Germantown, in what is now Fauquier County VA.  His education was primarily at home, one year at 

a boarding school, and at 18 he began the study of law with a lawyer in Warrenton.  This study was 

interrupted by the Revolutionary War in which he served as 22 year old Lt. Company Commander at the 

Battles of Brandywine and Germantown PA, later becoming a Captain.   He endured the unspeakable 

conditions with Gen. George Washington at Valley Forge.  Following his enlistment (age 27), he studied 

law briefly with George Wythe at William and Mary; was elected to Phi Beta Kappa, and admitted to the 

bar.  He began his practice of law in Fauquier County where he was elected to the Virginia House of 

Delegates in 1782 and in 1787 in Henrico County (Richmond).  This began his four decades of elected and 

appointed public service including being Chief Justice from 1801 until his death in 1835. He was the first 

and probably most important person, of only a few, to serve in all 3 branches of the federal government –

Executive - Secretary of State under President John Adams; Legislative – elected as a VA Representative 

in House of Representatives; Judicial - Chief Justice. appointed by Adams, confirmed by Senate.

As one of the Nation's Founding Fathers, he is credited with reshaping the Court into a 

powerful effective body through decisions, most importantly Marbury v. Madison, 5 U.S.137 (1803), holding 

Congress cannot pass laws that are contrary to the Constitution and it is the role of the Judicial system to 

interpret what the Constitution permits.  He has been described as “the most consequential American 

never to be President”.
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“The Great Chief Justice”

John Marhsall’s sundial by Chandlee was given to the 

Association for the Preservation of Virginia Antiquates, APVA, in 1942 by a 

great grandson of John Marshall.

Dial Observations:  Clue for date of making; Chandlee’s change 

from Roman to Arabic numbering probably began when imported English 

painted tall clock dials he used began to change to Arabic about 1800 --

The Bodini font style W changes to w later in his working period ending 

upon death in 1821 (date of changeover not determined)  -- Like other 

Chandlee brass sundials, it is 9 3/8 inches square  -- It is assumed that the 

normal almost black patina that would have formed was polished away 

sometime in its life  -- This dial does not have indications of frequent 

polishing that would have worn away engraving to some extent  -- It 

currently has a polished look shown by the reflection of the gnomon  -- It 

has a protective coating, perhaps lacquer. 

Jennifer Hurst-Wender, Director of Museum Operations and 

Education, Preservation Virginia, graciously provided Chandlee’s objects 

for photographing and records research assistance.
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John Marshall's sundial has a gnomon angle measuring the same angle as 

the Latitude of his house in Richmond

Below, you see space between the base plate and the gnomon with feet 

extending through slots in the sundial’s plate.  In the 1980s, the gnomon was removed 

to make exact parts patterns for five replicas that were made.  When photographing, no 

effort was made to push the gnomon in place out of an abundance of caution.  

Fortuitously, you see the round holes in the feet that would have had tapered or wedge 

shaped pins inserted             from the underside to hold it snugly in place.  This was 

the same technique he               and other clockmakers used to assemble clock works.  

See three such pins in                      photo of Chandlee works.  

Note:  By using two 

opposing tapered pins 

in each foot, he could 

prevent wobble of the 

gnomon and adjust it 

perfectly perpendicular 

to the plates surface 

for shadow accuracy.
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Calculating Shadow Angles According to Latitude

When Chandlee was making his calculations for laying out the time on his 

sundial, he likely applied a trigonometry formula based on the latitude  --

Tangent α = sine β x tangent15 ת.

Today, you can use an internet “HORIZONTAL SUNDIAL 

SHADOW ANGLE CALCULATOR.”  Simply insert “37.5” degrees latitude 

and it gives a chart with the decimal angle for any given time. The result for 

4am  and 8pm is 46.52˚. The angle measurement of Chandlee’s sundial 

was made with a digital protractor that measures to .05 degrees.  The 
46.50˚ measurement is right on with the Calculator’s answer.  Chandlee’s 

craftsmanship is proven precise.

The measurement for the Shadow Angle 

is made from the inside corner of the 

gnomon to the inside of the gap at noon.
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The 2080 pound Liberty Bell, at Independence Hall, Philadelphia, 

cracked-while tolling his death.  A fitting token to one of the most 

important of our Founding Fathers.  He molded the highest court of the 

land into a powerful and respected third branch of government.  It is said 

George Washington founded our nation, John Marshall defined it. 

Image of 1914 $500 bill. 

And, he set his timepiece with a Chandlee sundial.
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The mesh chain is passed through a button hole; a snap hook at one end of a 

the chain is attached to the pocket watch; at the other end a personal letter or 

document seal and jewel plate was added as a useful weight to keep it hanging 

in place. The watch was kept in a fob pocket of a vest or pants. Fob means to 

cheat or misrepresent.  In a sense the watch pocket and chain was meant to 

cheat any would be thief from removing personal valuable items.  Historical 

note:  In time, such a sealing wax stamper began to be referred to as a fob.  

It is a guess that Chandlee kept blank fobs on hand, or readily 

available, to engrave for customers.  His probate inventory lists watch chains.

The French Scroll engraving on his JM sundial and these fobs is 

very similar.  The stamper has deeper engraving for impressing a 3D image on 

the sealing wax.  This likely accounts for some of the engraving differences.  An 

engraver learns a style, but just as in handwriting, no two signatures are ever 

exactly alike.  If they are, one is likely a forgery.  Did Goldsmith Chandlee 

engrave the fobs?  I believe the circumstantial evidence reaches the 

preponderance of evidence standard, a greater than a 50% chance.  It is not 

yet beyond a reasonable doubt:  That would require some documentary or other 

significant evidence.  Read on to see if you agree.  (Note: Watch not Marhsall’s, 

it belonged to a relative and shown here to give the fob context.}  
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Gold Hand Stamper for 

marking Wax Seals

Mary Willis Marshall

MWM
Photo at top left and 

bottom right flipped 

horizontally to show 

mirror image of the 

stamper for comparison 

to the sundial engraving.  

Stamper plate is about the 

size of a fingertip, with a 

cone shaped grip.

John Marshall

JMOriginal 

Appearance

Mirror Image



Original reversed appearance of the engraved Wax 

Stampers -- JM, MWM 

Mary Willis Ambler Marshall died December 25, 1831, at Richmond, Virginia, at 
the age of 65; she was buried at Shockoe Hill Cemetery, Richmond, VA. Most who knew 
John Marshall agreed that after Mary's death, he was never quite the same.

John's last written statement about Mary was penned at his home on 
December 25, 1832, exactly one year after her death:

“This day of joy and festivity to the whole Christian world is to my sad heart the 
anniversary of the keenest affliction which humanity can sustain. While all around is 
gladness my mind dwells on the silent tomb, and cherishes the remembrance of the 
beloved object which it contains.

On the 25th of December 1831 it was the will of Heaven to take to itself the 
companion who had sweetened the choicest part of my life, had rendered toil a 
pleasure, had partaken of all my feelings and was enthroned in the inmost recesses of 
my heart. Never can I cease to feel the loss and to deplore it. Grief for her is too 
sacred ever to be profaned on this day, which shall be during my existence devoted 
to her memory.

On the 3rd of January 1783, I was united by the holiest bonds to the woman I 
adored. From the hour of our union to that of our separation I never ceased to thank 
Heaven for this its best gift. Not a moment passed in which I did not consider her as a 
blessing from which the chief happiness of my life was derived. This never dying 
sentiment, originating in love, was cherished by a long and close observation of as 
amiable and estimable qualities as ever adorned the female bosom.

I have lost her! And with her I have lost the solace of my life! Yet she remains still 
the companion of my retired hours - still occupies my inmost bosom. When I am 
alone and unemployed, my mind unceasingly turns to her.”
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Items at John Marshall House, Richmond VA 

-- Stamper possibly engraved by Chandlee  



What is the John Marshall & G:Chandlee connection?

I was researching how Marshall, living in Richmond Virginia, had a sundial 
made for the Latitude of his house by a craftsman who lived and worked 136 horse 
and buggy miles away in Winchester VA, located in the Shenandoah Valley 
backcountry. Then I discovered varying descriptions of the same tale.  My Synopsis:  
Marshall arrives at the McGuire's  Tavern, Winchester, in an ancient broken gig.  He is 
dressed in rusty cloths, his knee buckles loosened.  In the tavern some young men are 
debating the merits of the Christian religion.  Marshall just listened.  One combatant 
turned to the man from the country and said, “Well my old gentleman, what think you 
of these things?”  He responded with a “most eloquent and unanswerable appeal.”  He 
spoke for an hour answering one by one each of the elements of the arguments he 
heard.  He lectured with such simplicity and energy that not another word was uttered.  
They wondered who the man was, only to later learn he was the Chief Justice of the 
United States.  Aside: Marshall loved to debate with about 30 friends at the monthly 
lawyers dinners he hosted at his Richmond house, often taking either side of an issue.

After reading this, I knew I had hit a home run when I looked up the 
address of the McGuire Tavern and Inn on the Valley Pike (now Loudoun Street) which 
consisted of two log buildings and stables across the rear alley on Braddock Street 
and replaced by the Taylor Hotel after burning in 1846.  It was across from the old 
court house, and a football field’s length away from Goldsmith Chandlee’s shop and 
house.  Tales about Chandlee tell of him sitting in his counting house – shop, using his 
sly humor to banter with customers and friends.  I now had circumstantial evidence of 
how the link and probable friendship between the sundial user and maker likely came 
about.  But, there is more.
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A disheveled Chief 

Justice Marshall 

(in torn breeches, 

at left) was 

elegant in speech 

as he chatted in 

taverns while 

riding circuit.

Library of 

Congress



. . . connection?  Continued

Further evidence of Marshall’s link to Winchester, the Frederick County 
seat, evidenced in surviving letters addressed to:  A younger brother, James Markham 
Marshall 1799, 1806 (a lawyer who was a federal judge for a short time and performed 
diplomatic errands for the U.S. government), nephew Martin Marshall, 1816, and son 
Tom, 1797 (Thomas)  living there.  

He reportedly came to Winchester on official business regularly.  Further, 
Marshall and his family summered at Oak Hill, the family home in nearby Fauquier 
County, where he lived until his marriage. (His judicial duties in DC and the Circuit 
Court of Virginia and North Carolina took him from home for six months each year.)
The surviving Marshall family house is adjacent to the stage road to Winchester, which 
is a several hour gig ride away (25 miles),  He would first head North for seven miles 
along the amazingly scenic Crooked Run Valley on the eastern side of the Blue Ridge 
Mountains, then turning West over Ashby’s Gap and down into the fertile rolling hills of 
the Shenandoah Valley.  Next he would ferry across the Shenandoah River.  Riding on 
he passed wheat fields, plantations, mills, houses of friends and acquaintances, before 
reaching the mercantile center at the North end of the Shenandoah Valley.  

Two of the locations he passed had Chandlee sundials, both in Clarke 
County; Dearmont Hall – a pewter dial – now at The Smithsonian; and Greenway 
Court – a brass dial made before 1800 for Thomas Bryan Martin, heir of Lord Fairfax, 
now at the Clarke County 
Historical Association.

Coincidences – John Marshall has a close 
connection to Thomas, 6th Lord Fairfax 
(1693-1781) at Greenway Court, and his 
heirs, both in his early years of learning and 
later as a lawyer representing the Fairfax 
heirs (beginning 1786) – including Denny 
Martin Fairfax and Thomas Bryan Martin 
(1731–1798) .  (Certainly he would have seen
the TBM sundial and tall clock at Greenway
made by Chandlee. Both TBM items have 
Roman Numerals making them older than 
Marshall’s Arabic sundial.

Goldsmith Chandlee became administrator of Lord Fairfax’s estate 
and he would have dealt extensively with Marshall in the ongoing legal land matters 
eventually ending up before the US Supreme Court – Note Marshall recused  himself 
from all consideration of the case -- Martin v. Hunter's Lessee, 14 U.S. 304 (1816) 

See:  https://en.wikipedia.org/wiki/Martin_v._Hunter's_Lessee
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. . . connection?  Continued

John Marshall’s father and mother home schooled their children.  

John Marshall’s father was prospering as a surveyor and land agent for Lord 

Fairfax.  His father and indirectly John had access to Greenway Court’s library, 

one of the largest in the Colonies, brought from England by Fairfax, an Oxford 

graduate.  Greenway Court was a center of learning and culture in this frontier 

location.  Thomas (and fellow surveyor George Washington) borrowed freely 

from the extensive collection of classical and contemporary literature.  Fairfax 

was known as a kind, gentle person, often giving people new land who had 

bought land parcels to find them unsuited for farm production and making them 

whole for the land they cleared.  He also was known to share the produce of his 

land with the poor, certainly a good model for others.  Fairfax was undisturbed 

during the Revolutionary War and George Washington undertook to secure the 

safety of a friend and person recognized for his contribution to the American 

nation’s growth.

There were no schools in the region at the time.  All Marshall children 

were accomplished, literate, and self-educated under their parents’ supervision.  

At age 12 John had transcribed Alexander Pope’s An Essay on Man and some of 

his Moral Essays.  At 14 he attended one year at a boarding school --

Classmate future President James Monroe.

To capture more of John Marshall’s life, see

https://en.wikipedia.org/wiki/John_Marshall

For further understanding and sundial related linkages read about his 

impressive parents and family:   

https://en.wikipedia.org/wiki/Thomas_Marshall_%28U.S._politician%29

This tribute to John Marshall’s wife Mary Willis Ambler Marshall 

captures the lives of both,  The story of the locket helps explain why John had 

both of their initials engraved in stamper fobs at the end of his watch chain. 

http://www.womenhistoryblog.com/2011/03/mary-willis-ambler-marshall.html

For more on Marshall:  See Extensive Resource:  John Marshall, Definer of a 

Nation; Jean Edward Smith, 1996, 736 pages.
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"My gift of John Marshall to the people of the United States 

was the proudest act of my life.  There is no act of my life on 

which I reflect with more pleasure."   1826 - John Adams 

(1735-1826); Second President United States (1797-1801) 

https://en.wikipedia.org/wiki/John_Marshall
https://en.wikipedia.org/wiki/Thomas_Marshall_(U.S._politician)
http://www.womenhistoryblog.com/2011/03/mary-willis-ambler-marshall.html


Early Homes of John Marshall that put him near Winchester VA 
and G:Chandlee

He was born September 24, 1755 in a log cabin, 2 rooms down, 2 loft 
rooms, at Germantown, then about 12 dwellings which later disappeared.  It was in 
Prince William County a part of which broke off to become Fauquier in 1759.  His 
family lived there from 1755-1765.  Its location is marked by a monument.

The Hollow 
near Markham VA
Like the log house, 
2 rooms down, 2 up; 
38 miles NW of 
Germantown VA.
1765-1773, age 9-17
At age 35, Thomas Marshall moved his young, growing family (John, 1755; 
Elizabeth, 1756; Mary, 1757; Thomas, 1761; James, 1764) to his newly constructed 
one-and-a-half story frame house on a beautiful rise just north of present-day 
Markham, Virginia. Five more children were born to Thomas and Mary Marshall 
while living at the Hollow (Judith, 1766; William and Charles, 1767; Lucy, 1768; 
Alexander, 1770) bringing the total number of children living in the house to ten 
before moving to Oak Hill near Delaplane, Virginia. In addition to the 12 Marshall 
family members, a Scottish minister, James Thomson, in 1767 came to live there for 
a year. He was educated at Marischal College in Aberdeen and graduated from 
Glasgow University. He tutored the children in Latin in return for room and board, 
later becoming minister of Leeds Parish.  Where did all thirteen people sleep?

The Fauquier County Deed Book reveals that Thomas Marshall leased 
in 1765 a 330 acre tract encompassing this property from Thomas Ludwell Lee and 
Richard Henry Lee, American statesman from Virginia best known for the motion in 
the Second Continental Congress calling for the colonies' independence from Great 
Britain.  The lease was to run the lives of Thomas, Mary, or John, whichever was 
longest. Unlike many log houses built on the frontier at that time, the Hollow is a rare 
existing example of a wood frame house that has not been incorporated into a more 
recent structure.

A 1910 picture of The Hollow from 1916 biography of John Marshall by 
Albert Beveridge
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Early Homes of John Marshall
Oak Hill 1773 – 1783  

Age 17-27.  Delaplane VA, five miles 
East of Markham. 

John’s father now had 
money from his surveying for Lord 
Fairfax so he could buy land and 
construct the wood-frame seven room 
(4 down, 3 up) dwelling  completed in 
1773 when John Marshall was 17.  It is 
a classic example of Virginia’s colonial 
style, functional rather than 
monumental . 

It is from here he 
travelled 17 miles to the County seat, 
Warrenton, where he read the law with 
an attorney.  He left to serve as Lt. 
then Capt. In the Continental Army, 
studied law 3 months at Willian and 
Mary, admitted to the Bar in 1780, 
returned home to practice law, and 
was elected to the Virginia legislature.

After marrying in 1783, 
he lived in Richmond and DC and he 
used Oak Hill as a retreat.

John Marshall became 
the owner of Oak Hill in 1785 when his 
father, Col. Thomas Marshall, moved 
to Kentucky where he was a leading 
figure in that State’s settlement.  Upon 
his death Thomas left his family 
200,000 acres in VA and KY, quite a 
progression from a frontier log cabin.  

Although John Marshall 
lived mostly in Richmond and 
Washington during his adult life, he 
kept and used his Fauquier County 
property, making improvements. In 
1819 he built an attached Classical 
Revival house as a residence for 
his son, Thomas.

These Fauquier County 
dwellings help put a part of Marshall’s 
storied life in context with his 
association to Winchester and as a 
notable customer of Goldsmith 
Chandlee in the Virginia backcountry.  

What an interesting web 
is woven.  Chandlee made the sundial 
for certain, whether he engraved the 
fobs is something less than beyond a 
reasonable doubt.
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“The events of my life are too unimportant, and have too little interest 
for any person not of my immediate family, to render them worth 

communicating or preserving” John Marshall

Steel engraving of John Marshall by Alonzo Chappel
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Questions:
What timepieces did he have?
When did he get the watch?  Ans. He had 2 in 1815 personal property Tax List.
Could this be the timepiece he set with the sundial?
Did he have a tall clock by Chandlee or anyone else?
Would like photos of timepieces etc.
Compare GW fob displayed in Williamsburg to Marshall’s

Does JH sundial lend to evidence of how gnomon was manufactured – cast to size 
or filed to correct angle by comparing with JM.

Contact Smithsonian library re watch photos, records etc.

John Marshall Papers, Manuscripts and Rare Books Department, Swem Library, 
College of William and Mary.
[http://ead.lib.virginia.edu/vivaxtf/view?docId=wm/viw00076.xml] 

Box-folder 5:4 

Gold pocket watch probably made by Liverpool watchmaker Robert 
Roskell and belonging to U.S. Chief Justice John Marshall, [ca. 1799-
1825].
Physical Location: On permanent loan to the Smithsonian Institution 
and on display at the U.S. Supreme Court Building in Washington, 
D.C. 
Had family in Winchester VA confirmed in Letters to Son Tom (1797), Brother John 
Markham Marshall, (1799, 1806) and Nephew Martin Marshall (1816).  Reportedly 
stayed at McGuire's Inn, then two Log buildings and stables, across from the old 
court house and about 1 block from Chandlee’s home and shops. Tales about his 
presence there reported in the Winchester newspaper. Suggested he never resided 
in Winchester but came on official business. 
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John Marshall Personal Property Tax, 1815  (Source:  APVA Preservation Virginia)

Watches

Double Case of Gold  – 1

Single Case of Gold – 1    Ed. Possibly  the watch in article above.

Clocks -- 0
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Chandlee’s Readymade Pewter & Custom Made Brass Versions
 His 5 1/8 inch square pewter “readymade” sundial was “Better” than a 

Noon Mark for conveniently setting a timepiece.

Notice how accurate his measurements of the angles to the North Star 

by Latitude were; and his skill to design a mold for a one piece cast to 

make this generic sundial.  It became less accurate the further N or S 

you were from Winchester.  (Accuracy at the time was actually 

unimportant – it was a status symbol for those wanting the best.)

His house/foundry/shop were on the NW corner of Piccadilly and 

Cameron Streets, Winchester at digital latitude 39.19°– gnomon is 39.2°.  

He likely used a quadrant to obtain the angle to the North Star, and 

convert the measurement to a mold for his pewter dials.

For the custom made brass sundials, he cast a separate 

gnomon, then attached it to the dial plate carefully crafting it to the 

latitude’s angle.  It required going to the customer’s location to 

determine the Lat. by measuring the North Star’s angle from level.

This would be the “Best” way for accurately setting a clock.

For his time, his knowledge, skills and abilities were amazing.



Numbers/Marks tell a story: Provenance – Locations --

Comparative values -- Latitude N/S distances 

1 Degree Latitude = 69 miles north or south = 60 nautical miles

1 Minute = 1.15 miles = 1 nautical mile

1 Second = 101 Feet

Pewter Dials  G:Chandlee’s pewter dials are cast in one piece.  

They would provide less particular customers with less accurate measurements 

of time. Readymade version.  The plow horse.

Brass Dials  His larger, custom made engraved brass sundials 

provided more accurate shadow calculations, surely at a higher price.  Each 

required determining the owner’s LAT. Then a custom gnomon angle and time 

mark placements were determined.  Bespoke version.  The show horse.
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Museum docents are asked, “what would that cost in today’s money”.  Economists say you cannot determine that 

accurately -- no cost-of-living records, etc.  So let's look at comparisons at the time, as docents are instructed to answer in a 

comparative way:  Such as, “Only 6 percent of those southerners wealthy enough to have probate inventories had a clock in 1775.”

As an example, comparisons can be made from a few items in G:C’s estate sale, and appraisement.  References: Goldsmith 

Chandlee in Virginia Silversmiths, Jewelers, Clock and Watchmakers, 1607-1860, Their Lives and Marks; by Catherine B. Hollan; 

(2010);  Complete Court Records of Estate Sale, Handley Library, Winchester:  See probate documents in Addendums.
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6 pewter sundials sold for total $6 2 Compasses $54, $55

Dial mold $5.00 Pocket compass, wood $1.25

1 eight day clock, long sec. hand and case $80 2 small size surveyors compasses $50

4 8 day clocks, short sec. hand, $160 1 small compass $7

Clock walnut $41.50 12 Spirit level tubes $3;   Quadrant $10

Clock with case mahogany $60. $61 Bed, bedding, bedstead $19

Clocks without cases $27-$32 Feather bed and stead $30

Walnut cases only, $16 each 6 silver table spoons, $15

Clock faces $9 for 2 4/12 doz. Silver tea spoons $9

19 pair clock hands $1.30 Cow $10.50, 3 Hogs @ $2.50 each

6 second hands, $0.50 1 blind horse $10

1 box clock glass, $13 Carriage w/ harness $100 (Highest item value)



This is a Goldsmith Chandlee compass with 2 spirit levels which could have 
been used to set-up a customer’s sundial and/or noon mark.  This one is in the Colonial 
Williamsburg Foundation’s collection. The dial has exceptional engraving with later style 
W and an eagle holding in its beak a banner reading "American Manufacture." 
Chandlee compasses are about 5 ½ inches in diameter and with arms it is 15 inches in 
length.  He made other compasses listed in his probate documents as:  Pocket, small, wood, 
and mariner.

It is not known if a person setting up a sundial would have known how to adjust 
for the deviation from magnetic north and true north.  The necessity for doing this was known 
in scientific circles and by surveyors.  Goldsmith Chandlee would have known this, being a 
surveying instrument maker.  He, or an apprentice may have done the setups.

The need in the Valley for a common time standard was not a priority.  Perhaps, 
all they were concerned with was a general standard between their own sundial and their 
clock.  The need for standard times had not yet arisen (such as need for scheduling trains 
running in opposite directions on a main line track between branch or siding locations).  No 
written evidence about setting clocks in the Valley has been located.  More research and luck 
is needed.  What can be said is that sundials were the common way to set clocks in this 
period.

I Imagine Goldsmith saying:  “Now that we have agreed upon a price for your 
bespoke (custom-built) clock, how do you want to set it:  With a simple solar noon mark; 
or a cast pewter mini sundial that can be read at any sun time with 15 minute markings; 
or the large elegant and accurate brass engraved sundial made for your exact latitude 
to include 5 minute marks and your initials in French scroll lettering?  Also, I can add 
extra engraving flourishes like I did for Col. Martin.  As your humble servant, which may I 
prepare for you?

More on Chandlee:   http://surveyhistory.org/goldsmith_chandlee1.htm
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To set up a sun dial, it would be mounted on a base whose top would likely be 
leveled with a carpenters level.  Then the sundial would be mounted to point the gnomon 
North.  The compass needle would point to Magnetic North.  For accuracy, it should point to 
true north.  Usually Magnetic North and True North are not the same.  This difference is 
called declination.  A  correction needs to be made so the gnomon is pointing to the North 
Star for time accuracy.

Remember that the sun travels 15º westwards in one hour.; thus, 1 degree = 4 
minutes.

Research surprise:  Magnetic North changes over time.  Charts show 
declination in the Valley today (2014) at -10 degrees (West). However, 1790 Charts show 
it was 0 degrees since Magnetic and True North were the same.  The 2014 declination  is 
minus 10 degrees (10 degrees=40min).  Thus, today a sundial in the Valley set to Magnetic 
North would be about 40 minutes ahead of solar time, if accurately measured.  Let’s see 
another complication to accurate measurement - The Equation of Time - in the next 2 pages.

All of this is interesting history about an American Backcountry / 
Shenandoah Valley craftsman with sophisticated knowledge and manufacturing skills 
who provided both middling and gentry class customers with time-keeping and other 
sophisticated scientific instruments.

Sundials could be made to be very accurate.  Thomas Tompion made dials to 
accompany his regulator clocks that took into account the wobble of the earth and the elliptical 
orbit.  Let’s look at his special sundial before leaving this topic.

Reading on Declination: :
http://en.wikipedia.org/wiki/Magnetic_declination

Search term:  wiki declination
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Originally, this sundial was a companion instrument to one of 

Thomas Tompion's equation clocks which was used to regulate other 

clocks.  This is no ordinary sun dial.  Tompion (1639–1713) was perhaps 

England’s greatest clockmaker

Here he took into account knowledge of variation of the earth's 

distance from the sun and wobble.  There is “Sun Time which varies”

(two causes) and “Clock Time or Mean Time,” which is a yearlong average 

of daily variances which is exactly 24 hour days.  //  The chart on the dial 

shows the daily “Sun Time” differences from the “Mean Time” on the 

calendar.  /// 

Inscribed directions:  "Set the Watch so much faster or slower than the time 

by the Sun according to the Table for the Day of the Month when you set it, and if 

the Watch go true, the difference of it from the Sun and Day afterwards will be 

the same with the Table“ 

Reading:

See  http://en.wikipedia.org/wiki/Equation_of_time

Search term;  Equation of Time
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Graphical Introduction to Equation of Time.  
Christiaan Huygens published the first table in 
1662 after 2 years of calculating and confirming 
his data.  His contribution to developing the first 
pendulum clock (1657) is described later.  Marks 
show the 4 times a year a sundial is accurate.  
Tables were published in almanacs available in 
the valley.  No documentation of use in the Valley 
found, yet.
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Goldsmith Chandlee, Clock and Scientific-Instrument maker
His adult life in Stephensburg (Stephens City) 1775-1783 and Winchester VA 1784-1821 were his 

productive years.  Described as a small, spare man, brown eyed, sociable, witty, fond of company and possessing 
a fund of sly humor.  He was husband of three wives and father of seven children.

He bought the ½ acre lot 63 at the NW corner of Piccadilly (189’ 9”) and Cameron Streets (119‘), 
Winchester where he built a foundry and a shop.  Here he manufactured his clocks, surveyor’s instruments, 
scales of various sorts, a telescope, and other items of silver, brass, bronze and pewter.  He lived above the shop 
a few years before building a brick house on the lot.

It is said except for coach, carriage and wagon works, he operated the largest single 
manufacturing industry for producing goods.

He also maintained a counting room where he bought and sold bills of exchange, bonds, notes, 
soldiers’ certificates and military warrants.  He was active in the affairs of the city.  He was a member of the 
Volunteer Fire Company and one of the Justices of the Corporation.  He appears to have been trusted by his 
friends and associates for his judgment and business acumen, for his name appears on records as a selected 
executor or appointed administrator of estates, both large and small; and often chosen as an arbitrator in cases of 
dispute. Dr. Robert Dunbar, was the executor of the Lord Fairfax estate who died without a will.  When 
Dunbar died Chandlee acted as the executor of the Dunbar estate and also was appointed as 
administrator of the Lord Fairfax Estate.  Denny Martin Fairfax in England inherited the Fairfax estate.  He 
gave Thomas Bryan Martin Greenway and the lands around it.  Thus, Chandlee as administrator 
successfully represented the heirs in related land matters in the courts while engaging attorney John 
Marshall.  

Being a Quaker, he was active in Quaker affairs as well.  He is buried in the graveyard at the 
Hopewell Meeting House; RIP.  Incidentally, like his pewter sundials, his tombstone is diminutive, about 13x17 
inches.  The stone’s lettering is like his regular Bodoni font engraving on his various instruments.  Wonder if he 
engraved his own gravestone. 

Sources:  Six Quaker Clockmakers, by Edward C. Chandlee, 1943; Winchester Evening Star, 
October 8, 1955 and August 5, 1943.

See interesting Addendums – Goldsmith Chandlee’s probate:  Appraisement; Sale; and 
Remembered items from his files at the Handley Library, Winchester VA.
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Works – some early valley clock makers such as James Huston, Staunton, 

machined the clock parts, assembled them, and personally engraved the single 

sheet brass dial.  //  Later – perhaps 1790’s – clock makers bought some 

finished parts and assembled them, or bought works imported from England.  //

Dials – In 1772, in England, a new style Painted Dial appeared.  //  However, 

commerce with England was essentially stopped during the lead up to the 

Revolutionary War, which ended September 3, 1783.  //  In 1784, a merchant in 

Baltimore advertised he had painted dials sized 12, 13, and 14 inches.  //  From 

this time, most Valley dials that survived are English imports. // 

Cases – the Clockmakers engaged local carpenters, joiners, or cabinet makers 

(in order of increasing furniture making skills) to produce a case.  Seldom did a 

clockmaker have cabinet making skills.

Customers -- Household inventories of Virginia gentry record tall clocks and 

cases as the most valuable objects in houses, unless the family owned 

extraordinary silver or lavish bed furnishings.  So a customer base was limited.
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Photo Addendum of Goldsmith Chandlee’s only known companion TBM Tall 

Clock and Brass Sundial at the

Clarke County Historical Association, Berryville VA.

Approximate Dimensions:

Case

Height – 97 ¾ inches to top of finial 

Lower Hood – 30 “ H to top finial, 19”W, 11 

1/4 “ Deep

Waist – 37 ¾ “ H, 14 ½ W, 8 1/4 “ D

Door – 32” H, 10” W

Base – 19” H, 18” W, 10” D

Wood – My layman's guess, Solid Cherry; 

other people said, mahogany, and walnut.

Finials and feet are not originals

Painted Dial – Square – 13”   Height – 18” 

English import sizes were 12, 13, or 14”
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Dial is import from England – matches work of Osborne Manufactory, 

Birmingham, ca. 1785-1795
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Dial is import from England – most closely matches work of Osborne 

Manufactory, Birmingham, ca. 1785-1795
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Penciled name and date of servicing clockmakers,  “Dotty Lee” looks like a child’s hand.  
Information on brass plate probably incorrectly states made “for Lord Fairfax” who d. 12/7/1781, 
because painted dials from England are not known to have been imported during Revolutionary 
War ending 9/3/1783.  More likely made for his nephew, Thomas Bryan Martin, ca. 1785-1795 
based on dating the dial with author M. F. Tenant examples. Note G. Chandlee, helped Martin as 
an appointed Administrator of Lord Fairfax’s estate.
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39 inch one second pendulum, Left weight hourly bell strike train, right 

weight for the time train, eight day clockworks by Chandlee
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Chandlee’s clock cases made by various makers.  Maker of this case 

unknown.
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Clock’s companion Brass Sundial’s visual 

appearance of patination.
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Clock’s companion Brass Sundial as it appeared in 1943 edition of 
“Six Quaker Clockmakers” by Edward E. Chandlee; page 120 
showing the original gnomon.  Current replica gnomon is very 

similar.
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Goldsmith Chandlee’s TBM Clock
Left:  Photo in 1943 edition of Six Quaker Clockmakers by Edward E. 
Chandlee; page 122 – Owner Miss Nellie C. Kennerly.  Note feet and finials are 
missing.
Right:  Photo 2015 of same clock with replacement finials and feet.  Similar 
finials seen on other Chandlee clocks.

Edward Chandlee, in his book, estimated Goldsmith made 40 clocks in his 
lifetime, and pictured 13.  See “full view” of book: 
http://catalog.hathitrust.org/Record/007557296

http://catalog.hathitrust.org/Record/007557296


224

Brass Dial’s Silver 

appearance is reflection 

of diffused lighting;

9 3/8 inches square.

This gnomon is a replica 

of the original.
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Companion sundial and clock.  French Scroll font for initials, Bodini

font elsewhere.  W is Chandlee’s early style.



Photo Addendum of Goldsmith Chandlee’s Pewter Sundial, Silver 
Teaspoon, Surveyor’s Compass, and Clock, at

The Museum of the Shenandoah Valley (MSV), Winchester VA --
A demonstration of the breadth of skills and knowledge of a Shenandoah 

Valley clockmaker
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G. Chandlee Sundial and other items 

at MSV – Photos p1



5 1/8 inches square
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G. Chandlee Sundial and other items at MSV p2
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G. Chandlee Sundial and other items at MSV p3



Back of G. Chandlee’s 5 1/8 inch pewter sundial at MSV.

229

G. Chandlee Sundial and other items at MSV p4
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G. Chandlee Sundial and other items at MSV p5

Silver Teaspoon and Silver Marks, G or C? W E WM? - customer?  
GC for maker Goldsmith Chandlee



Surveyor's Compass – 15 inch length – 6 7/16 inch diameter
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G. Chandlee Sundial and other items at MSV p6

Sight Vane



Chandlee’s Surveyor's Compass 

L – T

Table 

Links and Tenths length 

calculating table attributed to G. 

Chandlee.

It converts tenths of perches to 

links and vice versa.

12.5  Links = 5/10 of a perch

A surveyor’s chain = 100 links:  

A rod, pole or perch is ¼ of a 

chain (16.5’), which was the 

common imperial land distance 

and area measurement.  

In context: 

A chain is 66 feet, is 22 yards;

perch is 16.5 feet, ¼ chain;

link is 7.92 inches, 1/100 chain;

furlong is 10 chains is 660 feet, is 

220 yards, is 1/8 mile;

acre is 1x10 chains (66’x660’ = 

43,560 sq. ft.). 

Sample of distance measuring 

Chain:  

Note white Ribbons mark ¼ chain 

indicators that = a perch = 25 

links.  Dark tags on left are at 10 

links or tenths of a chain. On 

longer stretches, two people, one 

at each end of the chain, would 

'flip flop' end for end.  One person 

would remain stationary while the 

other walked past. 

232

G. Chandlee Sundial and other items at MSV p7



Surveyor's Compass  -- Bottom – showing mounting post, 2 knobs for 
counting dials and 2 knobs for mounting the sighting vanes.

For more information on Chandlee’s inventiveness re Tables and counting 
dials, see:  http://archives.profsurv.com/magazine/article.aspx?i=823
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G. Chandlee Sundial and other items at MSV p8

http://archives.profsurv.com/magazine/article.aspx?i=823


Compass Model – early W -- unknown purpose – any ideas?  1.  Drill hole pattern?  2.  ?
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G. Chandlee Sundial and other items at MSV p9



Front and Back

13 inch length – 5 1/8 inch diameter – W early style
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G. Chandlee Sundial and other items at MSV p10



Seldom used script 
font signature on both
objects - French script 

font - same font as 
customer’s initials on 

his brass Sundials.

G Chandlee
Paper advertisement 

found in wood box for 
a Surveyor’s 

compass. 
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G. Chandlee Sundial and other items at MSV p11



Goldsmith Chandlee items showing his breadth of production.  
MESDA museum, Winston Salem NC

Pewter sundial, 5 1/8 inches square.
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Goldsmith Chandlee items showing his breadth of production.  

MESDA museum, Winston Salem NC

Back of MESDA pewter sundial dial, showing etched name and date – maybe T J 

McClun (Thomas Jr. Clun?)-- Possible date above may contain 1 ___ 8
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Goldsmith Chandlee items showing his breadth of production.  

MESDA museum, Winston Salem NC
Establishing the ownership of the MESDA pewter sundial made by Goldsmith Chandlee with barely 

legible etching on the back; Maybe T J  McClun or McClung

Evidence From:  THE QUAKER McCLUNG FAMILY -

http://freepages.genealogy.rootsweb.ancestry.com/~rootsr/Mc-Quaker.htm What can be said is the 

Thomas McClun (McClung) family lived near Winchester VA and had a growing family that would 

have been of an age to own a sundial. The McClun’s were members of the Hopewell Meeting, 

Frederick County and Chandlee at the nearby Center Meeting in Winchester VA.

1-1 THOMAS McCLUN The first known ancestor of this line was born in Scotland or Ireland about 

1690. He married Elizabeth Hainan 19 June 1714. They were both of Rathfryland, County Down, 

Ireland. They were married at the house of Robert Wilson. They were members of the Society of 

Friends.  Thomas dropped the final letter "g" from his name in order to distinguish it from that of a 

neighbor named McClurg. He afterward expressed regret for having mutilated the name, and advised 

his children to restore the letter to their name upon attaining their majority. Some of his descendants did 

so, while others omit the letter to this day. We will record the name in this record as each family writes it.

3-2 THOMAS McCLUN, Jr (1730-d1808)  Could this be the Chandlee sundial  Owner and account 

for the possible T J appearing before McClun. The third child of Thomas and Elizabeth Hainan 

McClun was born 8 May 1730 in PA. He moved from Chester County, PA to near Winchester, VA about 

1754. He died 21 Oct. 1804. He was a farmer and carpenter. He married 12 Nov 1761 to Hannah 

Perkins. She was born Sep 1740 to Isaac and Mary Perkins. Hannah was the eleventh of fourteen 

children. She died 27 May 1812. They were members of the Society of Friends.  The following minutes 

of Hopewell Meeting of Frederick County, VA is on record 26 Mar 1759: "Thomas McClun produced a 

paper to this meeting condemning his proceedings in hiring a man in his room to go out a scouting 

against the Indian enamie, also appearing in the field to muster, all which he now condemns to the 

satisfaction of this meeting and this meeting orders James Wright to read the said paper at the close of 

a first day's meeting and return it to the clerk to be recorded."

5 Oct 1761, "Thomas McClun was allowed 12 pounds more than his former bargain for building the 

Hopewell meeting house, which augments the sum to 55 pounds, 10 shillings."  Reportedly he was the 

builder of the first section of the surviving Hopewell Meeting – later expanded.

"The friends appointed to see the orderly accomplishment of the Thomas McClun's and Hannah Perkins' 

marriage report the same was decently accomplished.“  8 Oct 1771. This meeting appoints Thomas 

McClun Overseer in the room of Joseph Lupton until further orders.“  Thomas and Hannah had thirteen 

children.

6-3 THOMAS McCLUN The sixth child of Thomas and Hannah Perkins McClung was born 24 Feb 

1771, d. 1 June, 1843  (Married about April 1793 to Elizabeth Bailey; they lived in VA, had 7 children.)  

Ownership of the dial is not established, but there is a possibility of McClun family connection.  

Research & Speculation by Walt H. Sirene, November 21, 2015.
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http://freepages.genealogy.rootsweb.ancestry.com/~rootsr/Mc-Quaker.htm


Goldsmith Chandlee items showing his breadth of production. MESDA museum, 

Winston Salem NC

Pewter mold for 1 piece cast of pewter sundial

240



Goldsmith Chandlee items showing his breadth of production. 

MESDA museum, Winston Salem NC

Brass mold for casting single piece pewter sundials;

Goldsmith Chandlee, in Winchester VA ca. about 1784-d.1821

Roman Numerals used in his earlier work period.

241



Goldsmith Chandlee items showing his breadth of production. 

MESDA museum, Winston Salem NC

MESDA Information about pewter sundial mold
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Goldsmith Chandlee

items showing his 

breadth of production, 

MESDA museum, Winston 

Salem NC

Surveyor's Compass

Made for I. Fawcett

243

At N, engraved 

Fleur de lis
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Goldsmith Chandlee's Outkeeper “P”

Goldsmith Chandlee placed an outkeeper on his compasses like none other.

The outkeeper that Goldsmith Chandlee invented and developed had no equal. Chandlee's outkeeper

is operated from the bottom of the compass. As the knob is advanced, the integers 1 through 16 can 

be viewed through a window as seen from above the compass. At the same time the knob advanced, a 

pointer or hand moved to point to the numbers 0 through 320, engraved on the face of a dial in 20-unit 

increments. So, as the number of "outs" is counted from 1 through 16, the dial/hand arrangement 

converted the "outs" to poles; 320 poles = 1 mile. Thus, we had our first automatic data collector, which 

is so popular in today's electronic/computerized world of surveying. - See more; his inventiveness at:  

http://archives.profsurv.com/magazine/article.aspx?i=823

http://archives.profsurv.com/magazine/article.aspx?i=823


Goldsmith 

Chandlee

items showing 

his breadth of 

production, 

MESDA 

museum, 

Winston Salem 

NC

Surveyor's 

Compass

Made for I. 

Fawcett
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Goldsmith Chandlee items showing his breadth of production. MESDA museum, 

Winston Salem NC

Perhaps only known Chandlee surveyor's compass tripod
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Goldsmith Chandlee items showing his breadth of production. MESDA museum, 

Winston Salem NC

Chandlee note, 1813, regarding delivery and price of surveyor's Compass and Chain, 

£10-2-6
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Goldsmith Chandlee items showing his breadth of production. MESDA museum, 

Winston Salem NC

Chandlee note Interpretation by Walt H. Sirene, November 22, 2015

248

This posted From Winchester 23d 7 mo 1813

I have been requested by Joshua

Thrisman? of your town send a Compass & Chain

to thy care – please to receive it & let him know

of it   he is to pay this for it – the

price of Compass & Chain – is £10-2-6

also what our friend B___cutt? charges for carriage  he is

to pay this when receives the money   may send by 

him paying thyself for trouble with 

this business thy attention to the business will

much oblige thy fnd (Is fnd abbreviation for Quaker Friend?)

pay  Wm  B____cutt? Goldsmith Chandlee

one Dollar

NB August 3d Jerimiah H_____? read this ______? and gave 

the Compass and _____ ___? on the 23rd Paid the money to 

William B____ cutt? 

(NB = “Latin for Nota bene” .  Came into English usage 1711 indicating

“Note something important”.

£10-2-6

6  . 

10”8”6



Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA  Page1

249
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA which is at Latitude 37 degrees 30 minutes. 

Page 2
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA; Brass; Engraved Sundial Page3



Backside of John Marshall’s sundial made by Goldsmith Chandlee.  Note how 

design provides for gnomon feet to pass through the plate.
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA  Page 4



Apparently the blueprint for the five reproduction sundials made Ca. 1973
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA  Page 5



Reproduction sundial stolen from 

the garden of the

John Marshall House

Along with copper downspouts
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA  Page 6
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA  

Was this the timepiece he set with his Chandlee sundial?

Page 7



Original Appearance          Mirror
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA  Sealing Wax Stamper as Watch Fob.

GC Engraving? Page 8



Mirror Images
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Goldsmith Chandlee sundial and items at John Marshall House, 

Richmond VA  Page 9



Goldsmith Chandlee Probate Appraisements, Transcription in 

Handley Library, Winchester VA files

258

Sundial mold?  Mould

English spelling

Quadrant could measure Latitude?

Note, probates at this 

time often had both 

appraisement and sale 

documents as seen here.

Tall Clock 

values

Quadrant 

Annotations by author



Goldsmith Chandlee Probate Appraisements, Transcription Handley Library
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6 pewter sundials



Goldsmith Chandlee Probate Appraisements, Transcription Handley Library
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Goldsmith Chandlee Probate Appraisements, Transcription Handley Library
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Goldsmith Chandlee Probate Appraisements, Transcription Handley Library

262



Goldsmith Chandlee Probate Appraisements, Transcription Handley Library
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Goldsmith Chandlee’s Probate Sale - Transcription in Handley Library 1

264

Buyers:  1. George Graves is assumed to have been an apprentice of GC and advertised he 

took up clock making at GC’s location.  He bought numerous manufacturing items.  2.  Mary 

Chandlee Thompson is GC’s daughter by 1st wife; bought many household items.  3. Eunice 

Rogers Allen Chandlee is GC’s 3rd wife.  4.  Benjamin Chandlee is GC’s son.



Goldsmith Chandlee Probate Sale - Transcription Handley Library 2
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Laying out 

sundials?



Goldsmith Chandlee Probate Sale - Transcription Handley Library 3
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Goldsmith Chandlee Probate Sale - Transcription Handley Library 4
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Goldsmith Chandlee Probate Sale - Transcription Handley Library 5
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Goldsmith Chandlee Probate Sale - Transcription Handley Library 6
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Goldsmith Chandlee Probate Sale - Transcription Handley Library 7

270

6 pewter 

sundials?

Sundial Mold?

Mold + 

larger 

items  

purchased

by son  

Benjamin . 

Chandlee

who had 

moved to 

Baltimore.  

Died 

4/18/1822,

1 year 

after sale.

Assumption  

Model = 

mold



Goldsmith Chandlee Probate Sale - Transcription Handley Library 8
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Goldsmith Chandlee Probate Sale - Transcription Handley Library 9
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Goldsmith Chandlee Probate Sale - Transcription Handley Library 10
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Goldsmith Chandlee Probate Sale - Transcription Handley Library 11
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Goldsmith Chandlee Remembered – Handley Library files, 1

275

Notes Richard 

Griffith sent to 

Edward E, 

Chandlee, 

author “Six 

Quaker Clock 

Makers” –

published 

1943, 



Goldsmith Chandlee remembered 2
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Goldsmith Chandlee remembered 3
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Goldsmith Chandlee remembered 4
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Goldsmith Chandlee remembered 5
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Goldsmith Chandlee remembered 6
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Goldsmith Chandlee remembered 7
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Goldsmith Chandlee remembered 8
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American Backcountry

Tall Clock




