NASS Conference Retrospective: Burlington VermontAugust 2010
Roger Bailey

Reception: Thursday August 12, 2010. The Registration andptéme was 4:30-6:00 on Thursday. We greeted
our old friends and welcomed newcomers. The domeprwere a significant attraction. Tickets wereduso
allow choices to maximize the chance of reward. Yould plunk all your tickets on one prize or yoould
spread your tickets to increase your chances afimgnsomething. Here are the prizes and winners.

Roger Bailey won the BSS Monograph No. 8, “Time IR&ing in the Medieval World” by David Scott and
Mike Cowham. Tony Moss won the BSS Monograph N6The Double Horizontal Dial” by John Davis and
Michael Lowne. Madeleine Lelievre won “Sundials: Alustrated History of Portable Dials” by Hesteigkon.
David Scott won a silver “Nocturnal” lapel pin. Bd#olland won a copy of Mrs. Gatty's classic “Book
Sundials”. Warren Thom won a silver “Navicula oetlittle ship of Venice” lapel pin. Fred Stetsowmmwthe
Digital Sundial. John Mulholland won the drug std8un Catcher”. Glenn Simmons won three booklets on
cutout sundials, including Jenkins & Bear's "Sulsd& Timedials". Susan Schilke won “Sundials: bigt art,
people, science” by Mark Lennox-Boyd. Bill Gottesmaon the yellow tee shirt with a functioning suaddhat
he wore proudly all weekend. Charles Olin won “SaflsdOld and New” by A.P. Herbert. Don Petrie woariih
Brennan's "The Stones of Time", a book on the stivambers and sundials of Ireland. Jackie Petoie &n
antique print of Dante Gabriel Rossetti's Beatatidea

Presentations: Saturday August 14, 2009
The presentations started at 8:30 am with welcaoma Fred Sawyer.
Paper Sundials at the Science and Engineering Fesdi:

Bob Kellogg reported that NASS will be represerdethe Science and
Engineering Festival on the Mall in Washington DQctober, 2010.
Bob took up the suggestion of Robert Adzema to rimgaa project,
get sponsors and volunteers, define suitable sumdigects, submit the
applications and design a booth with appropriatenbg logos, posters
and projects. The interactive projects involve saindutouts inspired
by Robert Adzema’s 1978 classic “The Great Sun@ialout Book”.
Bob showed several examples of the cutout kitsuifing prototypes
dials, horizontal, vertical, polar and point. Thetpred prototype lacks
the large SAEF. His presentation contains a maoraldsign the
sundials within PowerPoint. NASS and the Analemnuzi&y are
sponsors and a number of NASS members in the Wgtsiimrea have
volunteered to help.

Update on the NASS RegistryLarry McDavid then gave a report on the SundialiRegnoting that there are
now 689 dials registered, 32 new this year and @atga. Frequent contributors were Mark Montgomé#) (
and Roger Bailey (9). He is working to improve tngality of the submissions both data and pictutesry
requests original digital pictures that can beestlliHe showed how he has improved some of therpitwith
Photoshop. He also gave several examples of nds, diame sun sculptures, others errors like theai@ols
Learning Center horizontal gnomon shown below. Adlwhe reviewed some of the more interesting dials
registered over the last year like the BurnsvillgltBlock Sundial shown below. The dial shows satandard
and daylight sayings hour and incorporates the temuaf time correction in representation of thiéshalong the
bottom of the block.
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Antiqgue Hour Lines: Fred Sawyer gave another excellent example ofehiews of the history of complex
mathematical concepts for sundials. In the cagetifjue Hour Lines, the question was “Are theyigfinalines?”
For millennia they were assumed to be, but theragian was questioned by many mathematicians. fPreere
offered by Ibrahim Ibn Sinan in the .@entury, Christopher Clavius in the™ é1ellingweth in the 18 and many
including Montucla, Delambre and Cadell in thé"18ffering proofs that the lines were in fact cutv@he
various proofs tended to be empirical based ontiptpthe results of individual calculation. Biotfefed an
analysis in 1841 and Davies in 1843, but the problas not fully solved until 1914 when Hugo Michssikidied
the curves for the equatorial sundial, providingethod to come up with non-parametric equationgHercurve
for each hour. Fred then presented the graphamdus hour lines at different latitudes and inafians. The
curves were amazingly complex looking but the djiearea of interest, where a shadow would be ptegtwas
very close to the straight lines of the traditiomadthod.

Gnomonics Up North: Le Gnomoniste” (1993-2010):After the break, André Bouchard of the Quebec salndi
society (Commission de Cadrans Solaires de Quebg®wed the history and philosophy of his Fran@h
sundial society in Quebec, a sister society of NASIS presentation went well beyond the recitatbifacts on
the society, their journal “Le Gnomoniste” and gwndial registry. André discussed the philosophathction
of sundials, their symbolic and cognitive appealvhy should we be interested in a sundial, an dhjleat no
longer has a use, but to ennoble the mind?” Hehallenging his collaborators to go beyond the gifien
presentations and popular explanations to cultarglysis. Many of the entries in the registry nowlude
references to philosophical authors.

He also reported that “Le Gnomoniste” has beeniglibd for 17 years and the last 13 years are dblz=fge on
line at http://cadrans_solaires.scg.ulaval.ca. Tigtides 715 articles by 45 authors and 225 coliaors. The
registry lists 362 sundials in Quebec.

Solstice Point on Analemmatic Sundials:iRoger Bailey gave a short presentation on a newcepminfor
analemmatic sundials. Through the choice of theecbignomon height for a dial of a given locationl ®ize, the
shadow point on the sundial meridian | can be #mesfor both the winter and summer solstices. fighizarkable
coincident point of the long shadow in the wintaddhe short shadow in the summer is due to thetfiat the



gnomon moves along the Zodiac Date line with tresees. The

length of the date line is related to the sundizd and latitude. Analemmatic Sundial

Fred Sawyer suggested the gnomon height to susidialratio | 0" >adow Fors T

could be solved directly using a single equatidme $preadshee
included with the proceedings includes both sohgisolved for
a Burlington VT example. hgd

Last Scratchings of an Old
Bird: Again we welcomed|  Winter
Tony Moss, the sole attendd ¥
from the UK, to give his “last
presentation". We werg Zodiac Date Line
entertained by his project to
give all his five grandchildren a sundial as a metoef their grandfather. The
five are now quite young and could end up anywlretbe world including the

southern hemisphere so the design had to be ualvéyse of the finished dials
is shown on the left. The underside is also engtdeeuse when the sun is low.
Flip the disc for the southern hemisphere.

Ibn Al-Shatir Sundial: Roger Bailey's key talk was on his latest projeith
the Analemma Society, to replicate in Virginia thistorical sundial designed
and crafted by Ibn Al-Shatir in Damascus in 137HlisTdial is the oldest sundial
with a polar gnomon known to exist. The sundial Weesforerunner of sundials
with polar gnomons in Western Europe as well as @ioman and other
sundials in the Islamic world. Roger discusseddtiginal design and outlined
the steps to produce the design for Latitude 3®% d@rawing for shows hours based on noon usingydther
gnomon in red. The tips of the gnomons show thieviahg time systems: Babylonian hours based omiseiin
the morning, Italian hours based on sunset andéftogirayer times. Reference lines are used to italtba time
of all the Moslem prayer times, even those wherstireis well below the horizon.
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James Hartness and Russell Porter- Sundials and Sciocks:
Bert Willard, the Springfield Telescope Makers digin and Curator
reminded us of the heritage at Springfield andl&tate, the mecca fo
amateur telescope makers in Vermont. Springfisidhe home of
many of the instruments, sundials and telescopesigded by and
James Hartness and Russell Porter. Hartness madiertoine from his
turret telescope. He also produced a unique patesundial design ag
shown in the picture. This includes a date wheebfoEQT correction.
Russell Porter is known for his telescope and siritisigns including
the “Garden Sundial”, an accurate heliochronoméfbere are man
versions of this design incorporating dolphins, pias etc. Porter is
also known for his leadership in the Amateur Tedpsc Makers
Society, the Stellafane Star Party and Scientifitrefican articles.

The Analemma: Invented or Discovered? Like many of us, Jac
Aubert wondered about the analemma. He asked “wianthe EQT
discovered and what is the origin of the analemuoraecto display the
EQT? He found, as other researchers have, thataHipps and
Ptolemy recognized the sun’'s anomaly from mean .tiMedern
calculations based on Ptolemy’s publication “Almstjeshow close
agreement, within half a minute for modern timekack referred to a=
figure in Kevin Karney's article imhe Compendiunbec 2009. &

The analemma (figure 8) curve originated as a ntieasmeridian first | o
used by Grandjean de Fouchy at the Palace de |[Re&mbourg in E‘:f
Paris before 1741. Many mean time meridians weadenin France to" B
provide a mean time reference to reset mecharlimeks The answers to Jack’s questions were:

* The difference between mean and solar time was/krto ancient astronomers.

» The Mean time Meridian (analemma) was a fairterg invention.

* It was invented in a particular time and plagedvandjean de Fouchy.

* It was inspired by the mechanical clock, withatnich it would have no practical use.

« It was calculated gnomonically, rather thanadaout empirically.

A Simple Platform Heliodon: Mac Oglesbyintroduced us to the concept of a heliodon, a deticsimulate
sunlight on a model. A heliodon is a test platfdonsundials and consists of an adjustable platfa rotating
base and a light source to simulate the sun. Mad €our pieces of scrap wood for the platformazy Isusan to
rotate the platform and an old slide projector iadight source. Heliodons are generally usedtohitects. By
placing a model building on the heliodon’s platfoamd making adjustments to the light/surface angle, can
see how the building or sundial would look in sghtiat various dates and times of day. Mac dematest in his
presentation how useful they are for sundial designA heliodon can test sundial design for a terfaration to
see how it interacts with the sun. Mac gave sewamples demonstrating the utility of a helioddn.longer do
you have to hold a model in your hand and rotaite sunlight to see how it works. A simple helioderthe ideal
test platform.

NASS Flash:Fred Sawyer again provided everyone with copiealdghe presentations on a 4 GB flash drive. This
is an excellent means to provide all participanith their own reference copies of the presentatioss he did in
previous years, Fred added to the storage areaberwf sundial design programs and very useflitie. These
are especially useful as all the programs arecselfained, running from the flash drive, greattfaxeling.



Geotagging Zarbula’'s Sundials:After the break Roger
Bailey followed up on his presentation last year = Zarbula 1843, val des Prés, Pra Premier

"Geotagging Sundials” with a concrete example,ldlm: Aclassic Zarbula from 1843 still in excellent original condition. The

the sundials in the Alps painted by Giovanni Fr0GI i ians atfra eremier psstval dee ree, e sanmil and Lo Serre. 57405
Zarbula between 1830 and 1876. These sundials 17204

favourites of his as Zarbula used a simple constmic
technique to set the gnomon and hour lines coyrextl
the vertical declining sundials. Zarbula’'s sundiale
classic folk art paintings using fresco techniquesl
inorganic pigments. They have withstood the tésinee
with over half still remaining after over 150 yeaRoger
reviewed his database of pictures, information &5
locations. This he has made available on the 5Z4véng
Zarbula sundials as waymarks, Google Maps and @o
Earth files. To see the Google Map use this link.

www.tinyurl.com/ZarbulaSundials

The presentation had several purposes, to showlsb
sundials, to assist others to enjoy searching dodisils

and to demonstrate how to produce their own wayme
and specific maps of their own travels. Above tgpacal m i
placemark of an original Zarbula sundial. This G0( . mark for more infarmation

earth placemark includes the GPS location, desegip
text, picture and links.
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Directions: To here - From here

Sawyer Dialing Prize Presentation to Bill Gottesman All those at the conference understand why Bill
Gottesman won the Sawyer Dialing Prize this yeag. 48w so many examples of his innovative work ahésgg
and crafting sundials and consulting with other8s in previous years the award was money to fusdraial

project and a custom made Spectra Sundial by Jilma, Artisan Industrials Corp.




Ideas For Dials | Have Not Yet Made:Bill Gottesman then presented his talk outliningnsoideas and
challenges for sundial designs. His ideas includedind powered sundial, a dipleidoscope or Wheaésto
polarized sundial, a bracelet dial showing civihdi, a fixed gnomon Foster Lambert sundial, an Qnakkap
sundial and a holograph sundial. There are manyideas in the ancient art of dialing.

Presentations: Sunday August 23, 2009 8:00 AM E——

Sundials in Malta: Roger Bailey was back again, this time to introdu
us to the Sundials in Malta. This small group ¢dinsls in the middle of|
the Mediterranean Sea has a rich history and istiageculture. A local
architect and sundial enthusiast Alexi Pace voknetg to give them a
sundial tour. In return Roger was invited to giviakk on sundials to the
Malta Astronomical Society. Alexi also provided kgound

sundials by Paul Micallef in 1994. The sundials Blalta are an
interesting blend of modern and historical dialeotge Fenech create
many of the modern ones. Fenech was an engine&onasier,
mathematician, gnomonist and also a priest. Mokisofundials feature

an analemma noon mar
P30 i e — ' or hour lines.
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L RC ok | @ The older sundials wercs
‘ ¢, ECacedonius 0.C. vefecitinn | - designed by priests ant
: : carved on religious
buildings. One of the five
dials at the Dominican Priory is shown on the riglelow. As
; r before Roger provided waymarks, and Google magesthis one
@ i : at www.tinyurl.com/MaltaSundials

Wendell Library Sundial: Dave Scott is a skilled sundial
designer and craftsman. One of his projects wasrtacal sundial
for the library in Wendell MA. The key features dhe hammer
formed copper sunburst and the hour numerals. devesthin this
presentation the complex pattern making and hanforening
techniques used to craft the sundial components.

Dave was also the designer of the CD Sundial thed Brovided to all those registered at the confeze This
refraction sundial discovered by M. Catamo and @drini in 1999 has no gnomon. Details of this niwlble
CD sundial are available on Dave’s website wwwisiesignsundials.com




Potpourri of Sundial Matters from Japan: Barry
Duell covered a number of topics on sundials iradap
The first was the status of the Japanese Sund&@ttgo
He offered a copy of their journal and reflectedttthis
might be the last edition. The members are getildgr
and the president is retiring, closing his sund
museum, and limiting activities with the Sundi
Society. This is a reflection of the demographiofipe
of Japan, an aging society with fewer people [etiake
on activities like the Sundial Society.
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His second topic was the creation of a new suraditie
Tokyo International University where he teachese
retiring president of the university sponsored t
sundial and Barry was quite involved in the choife
location and alignment to make best use of thetdidhi
space available.

Barry also reviewed the exercise with studentsetermiine north using the Hindu or Indian Circleghod. The
class did accurately determine the meridian buttlgr problem was maintaining their interest wajtfor the
sun to cross the meridian to mark both morningaftetnoon shadows.

Dialing with Dollars: Fred Sawyer came up with another gem, a party tackold a dollar bill to create a
technically correct sundial. All you need is a dolbill, and a couple of numbers based on a tablengths for
your latitude and origami skills.

Short Informal Presentations: Following the Annual General Meetingphn Schilke gave a short presentation
on the subject of labyrinths. First he reported tha maze that the members saw last year in Rdrtias still in
good condition. John is a member of the “LabyriBtitiety”, an international group with a large numbklike-
minded people. He talked about some of the histbrgbyrinths and their large geographic distribati John
discussed the labyrinth with its reflective mirrdhsit we saw at All Saints Church on Friday's bust He also
explained the difference between a maze which $ggded to confuse the participant and a labyrinitiictvis a
path to be followed to its centre while meditatargd praying. He likened this to a minor pilgrimagée can find
out more at the website “labyrinths.org”.

NASS Conference 2011The next NASS conference will be in Seattle WA &vidody Sullivan will be the local
host. We look forward to seeing you there.

Burlington Sundial Tour

Bill Gottesman was the appropriate tour guide fbe t
Burlington Sundial Tour, not only because he waslttal
co-host but he created, consulted or owned moghef
sundials shown on the tour, many in collaboratidth wur
co-host Kate Pond.

Kate Pond's Workshop Kate Pond shares with anothe
metal working sculptor a large industrial buildiras

workshop. This is located just north of the Burtimy

Airport at 9 Ethan Allen Drive. For the NASS Suaddiour

Kate Pond and Fred Stetson set up displays of aoksb
and maquettes of Kate's Sawyer Award winning suinc
projects. These includeZiome Light Visit MeSUNFIXand |
her World Sculpture Projecof five sun-aligned sculptures
including ZigZag in Stanstead, Quebe&olekkoin Oslo,
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Norway, Himeguri in Sendai, JaparAll One in Hawaii andTelling Stonesin Nelson, New Zealand. See
http://www.vermontsculpture.com/

Gateway Park Equatorial Sundial In Burlington's Gateway Park is an equatorialdial built in July 2007 by
Kirk Williams. The dial features a stainless steglatorial arc marked for standard and daylighingatimes.
No longitude correction is included as noon is essdt on the equatorial ring. The gnomon is a ststagless
steel rod. The structural support is steel platedss coated with red plastic. The dial sits on taxe granite
slabs. Terry Krinsky was the Landscape Architead &arol Weston the project coordinator for the Gify
Burlington. All three were on hand to meet the NAJ8up on the 2010 sundial tour.
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Champlain College Sundial A main event on the sundia’
tour was the dedication of Kate Pond's new "Conght,i
Visit Me" sundial. This large cylindrical polar sdial was
conceived and crafted by Kate Pond. Bill Gottesmwas
the gnomonic designer. The two ends of the hetieation
of corten steel serve as gnomons casting shadows
standard and daylight saving on the inner surfdcth®
dial. Time is indicated by the dominant shadow, itophe
summer and bottom in the winter. A plaque provitles
longitude and Equation of Time correction.

Attending the dedication were Kate Pond and E
Gottesman, Michel George, the architect and proj
manager, and David Provost representing Champ
College. The NASS group joined a large local gratiphe
dedication ceremony.

The sundial utilises the properties of an equdtoiiay.

Shadows cast from the meridian gnomon at 15° iaten
indicate the hour lines on the inside of the rifilgese hour
marks are at 30° segments around the ring. Ankie@hbur
mark positions have similar geometric propertiestts®
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daylight saving gnomon at the one hour from theidiean will correctly show local daylight savingsnig. The

helical curved edges allow for the position of tum at different solar declinations. A quote in @lramplain

College newspaper said, "This new sundial is bRduni two ways. It is artistic and it is correcthe mystery of
the universe, time, and the sense of the relatipristtween the sun and the earth is all capturélderessence of
this sundial.”

Circles of Peace Sundial A prominent circle of standing stones is locatdong the lakefront walkway off
Harrison Ave. and Proctor St. In the center isaanlemmatic sundial. Some of the stones mark adiral
directions and the sunset locations for the sa@stiequinoxes and mid quarters. Others are platedewthey
seemed right for Native Americans or Druids. Theset directions were calculated by Bill Gottesnashow
the last flash of sunset behind the mountains adteslake.

Bill also designed the analemmatic sundial. Thdi&@o or date table is carved on a
circular granite slab that also shows the direstiolicated by the significant marke
stones. The hour markers are anchored to conuosts below the frost line.

Shelburne Farms For lunch we proceeded south and west to She¢bEarms, the &
former model agricultural estate in 1886 by Willigdeward and Lila Vanderbilt &
Webb on the shores of Lake Champlain in Shelbuiermont. Since 1972 _
Shelburne Farms has been a membership-supportedprafit environmental &
education center, a 1400-acre working farm, andoNat Historic Landmark. This
provided an impressive setting for lunch but offerexo sundials. See
www.shelburnefarms.org .

All Saints Church Labyrinth Solstice/Equatorial Mar kers: Behind All Saints .
Church is a labyrinth. This is located near theneorof Spear Rd. and Swift St. i B
South Burlington. Here Kate Pond and Bill Gottesrgallaborated on a "sundial' §
using mirrors on poles 35 ft. from the center & ldibyrinth to reflect beams of light §
These were precisely located and focused to foromoas onto the center of th
labyrinth at noon on the winter solstice and egu@so The effect was most appare
if you stood to cast a shadow to increase the ashtor the reflected light. Bill was
pleased when his calculations and accurate locafitine mirrors was confirmed by
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the cross in the center of the labyrinth in a destration on the first
winter solstice. See www.precisionsundials.comgattrhtm.

University of Vermont Sundial: On the Old Mill Building at the
University of Vermont Campus is an oval shaped ic@rtsundial

installed in 1970. It is easy to overlook butsitdirectly above a large
bronze bell. The dial includes a longitude and HEquaof Time

correction. The information plaque has the follogvinformation.

“This sundial, a gift of Professor and Mrs. WillaBl Pope was
planned by Professor Betty Bandel, designed by lderr&gger,
Zurich, Switzerland and executed by W.M. Schenkl@Y0. "The
Sun of Science is Rising Towards its Meridian Sgter’ To
determine Eastern Standard Time, read the hour di&nst the
appropriate band for the current month.

Physics Department Heliostat, University of Vermont The tour

continued at the nearby Physics Building wherehantop floor was a

museum of 19 century instruments. Although there were no saiedithe display was quite interesting. These
included an 8" refracting telescope by Alvan Claalyimshurst electrostatic generator, various Cesand X-
ray tubes, a repeating horizontal transit and mahgr intriguing devices from physics before thecdivery of
radioactive elements, atomic physics, quantum nméchaetc. In an adjacent room, a heliostat wasigefor
display. This combination of mirrors and lensesjguted a bright solar image onto the screen afrtimg of the
darkened classroom. This was used for many soiaties including sunspots. None were evident on the
afternoon of our visit.

Bill Gottesman’s Sundials The final stop on the NASS Sundial Tour was Bifittesman’s home and Precision
Sundials workshop. Bill had on display the sevendéals in his large garden overlooking Lake Chaaimpand
many more in his home. See the Precision Sundisisitee for details.
http://www.precisionsundials.com/

Renaissance Sundialrhe first sundial on display was Bill's Renaissan
design, a spiral sundial that used curved mirrorshiow two bright bands
on the inside of the spiral. The center dark line show the solar time to
within seconds. The Renaissance dial is one ofsBdlistom Precision
Sundial designs.

Schmoyer Sunquest Sundidllext, just across the driveway was a
Schmoyer sundial. This was designed by Richard gbmand featured
in Scientific American in Oct 1959. Bill has recoed the Schmoyer
patterns and offers the sundial as castings ory futhachined
timepieces. The key feature of this equatorial g&lntd the complex
curved gnomon that corrects for the Equation ofdlifhe gnomon casts
a line of light onto the equatorial ring. The dialn be easily adjusted for
both latitude and longitude.

Picture Rock Analemmatic Sundidy the pool was an analemmatic
sundial that John Carmichael crafted on a 31" x @lfiptical slab of
Picture Rock sandstone. This beautiful tabletopdsidial was one of the
first analemmatic sundials to include Seasonal El@kThese markers
can be used with the date line to show where arehvthe sun rises and
sets throughout the year.
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Equatorial Band SundialClose by was a maquette of a polar equatoriadl lsamdial. Hour numerals are cut out
of the band to indicate time by the bright numbmrshe meridian mark on the base. Kate and Bilehereated
larger versions of this sundial design.

Equatorial Pipe SundialJust to the west was one of Kate Pond's cyliatiffcome Light, Visit Me sundials."
This 4 ft. diameter version was smaller than thar@plain College sundial and the pipe cylinder isticmied
down to the base plate. A small 12" diameter maguetthis design was also on display.

Sawyer Equant SundidNext was a Sawyer Equant sundial. Fred Sawyeceaived this design for a sundial that
will show both solar and clock time. To show betilar and clock time, you move a small handle ta the
granite base with equal angle time marks with respe the bronze cardioid or heart shaped basenalor
horizontal sundial with a typical gnomon and lobalr lines. Fred demonstrated how turning the shratidle
adjusted for longitude, the equation of time andregtaylight saving. A latitude adjustment mechanis built
into the base. Bill custom crafts these Precisiond&ls for sale.

Bill's Sundial Collection Debra Gottesman provided refreshments insider theine for us to enjoy while
perusing Bill's extensive sundial collection. Oisplay were numerous small dials, all fine instratse
including: a compendium, a bifilar, a Wenger globayious equatorials, several horizontals, univedfsds and

heliochronometers. Beside a sundial noon cannantha sundial alarm clock like that demonstratedPlyl

Nibley at the Banff conference in 2003. Even Bil€ar was set up as a sundial using the radio @atas a
gnomon for hour lines on the back window and truBi!I's

extensive slide rule collection was also on displale even

demonstrated early digital music reproduction witirs

player piano! | was so intrigued by all the disgldymissed

the workshop tour. So many sundials, so little time

Dartmouth “Heath & Wing” 1773 Sundial: The final
sundial on our tour was also on display in Bill'snie.
Richard Kremer of the Physics Department of Darttinol
College brought to display a historical “Heath & Wyt
Sundial. This finely crafted bronze horizontal diah about
20" in diameter, engraved in 1773 had been instale
Wheelock House at Dartmouth College, Hanover NHhis T
sundial is one of only 17 sundials crafted by TherHaath
and Tycho Wing, 18 century instrument makers in Londo.,
known to exist worldwide.
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