an archseglogical survey which made use of Zeophysical proa-

pecting technloues was undertzken over several locations of arch-

pleal lepordance at the &1
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cf the lumrent Black Powder Works,
y luseum, Wilmington, Delaware. The instruments used were a
portable seismograph, metal détectors, and a resisgtivity anparatus,
Ire survey was directed by Hamilton H. Carson of the University
wascuz, Philadelphia. Lr. Walter J. Heacock, museum director, kindly
perumitted the ﬁse of the sites for testing purvoses. Ur. James
Akerman, of the Hazley Museum gtazff, provided valushle archaeolosical
Information and sssistance.

Raefraction Selsmograph

i

‘The major objJect of the survey wss to test 2 new seilsmic method

for the location of burizd walls. The locatinn chosen for the tast

ral
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was the site of a raceway near the upstream oouany of ths
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iginal
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DuPont land purchase of 1802. Following the purchage, this portion
of the race wac never used and subsequently filled in. Therefore, it
was thought that this structure would provide an excellent proving

ground for seismic testing 4f it still existed beneath the surface.

Iliethod of Survey

The primary use of the refraction seismograph is the location
of bedrock depths for englnscring purposes. Sincs bedrock conveys
a sound wave at a higher velocliy than that of the ovsrlyinz surface
materisal, i1t 13 proposed here that a buried wall will have the seismic
pfopertlee of hedrnck under certain circumstences:

1. If the density of the wall ig high'enough to contrast -

sufficiently with the denslty of the surrounding materi
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2. If the level of the wall is high enough above the level of

vedrock to be dlstlngulshed from it. Under these circumstances the
wall will transmit'a high bercentage of refracted seismic waves when
both the energy source and the receiver of the selsmograph are placed
on a line directly above and 1cngitudinal to the line of the suspected
wall., The presence of the wall will be iﬁdieated by the reception of
sound waves'at a ‘high velocity at a depth too shallow to be considered
as bedrock transmission.

Hesults of the Survey

The results of the survey are shown on the accompanylns plaa.

&

The cross-hatched areas indicate high shallow veloclty locations.

~
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The single lines are those points through which readings were taken.

The vold spaces in the cross-hatched areas.indicate that the racewall,

althouzh still existing, is discontinuous at seversal polnts,

'The density of cross-hatching indicates the degree of probability

of archéeological features,
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2. If the lcvel of the wall is hizh enough above the level of
bedrock to be distinguished from it. Under these circﬁmstance: the
wall will franSmit‘a.high'percentage‘of refracted seismic waves when
both the ocnergy source and the receiver of the Selsmograph are placed
on a line directly above and longitudinal to the line‘of the suspected
wall. The presence of the wall will be indicated by the reception of
sound wéVes at a‘h;gh velocity at a depth too shallow to be considered
as bedrock transmiésion.

fesultg of the Survey

The results of the survey are shown on the accompanyih plian,
The cross-hatched areas indicate high shallow veloelity locations._
The single lines are those points through which readings were taken.
The vold spaces in the cross-hatched areas Indicate that the racewall,

although still existing, 1s discontinuous =&t several polints.
The density of cross-hatching indicates the degree of probability

of archéeological features,
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ELEUTHERIAN MILLS - HAGLEY FOUNDATION INCORPORATED

Greenville - Wilmington 7 * Delaware * OLympia 8-2401
FOR IMMEDIATE RELEASE

SUMMARY: Archaeological Search at Hagley Museum (by electronics)
Wilmington, Delaware, 19 July 1963 --- The stone walls of a now buried section of
a millrace along the Brandywine, which was in existence prior to E. I. du Pont's
purchase of the property for his powder mills in 1802, are being sought by a staff
member of the University of Pennsylvania Museum using an "electronic divining rod."
The area is now a part of the Hagley Museum property. Hamilton H. Carson, a
graduate student at the University of Pennsylvania, is conducting the experiment
with an engineering seismograph coupled with a drop hammer of his own invention. A
ten-pound brass weight, connected to the seismograph by wires, slides down a rod
approximately three feet in length and strikes a metal baseplate about ten inches
in diameter. The hammer device is gradually moved away from the seismograph along
a tape measure placed on the ground. Noise made by the hammer is timed over a
measured distance by the seismograph in thousandths of a second. Sound waves
encountering a denser material beneath the soil such as a buried stone wall pass
through more rapidly. By charting the times required from various points within the
search area, Carson is able to chart location of underground walls and other objects.

Last summer he used the device at the pre-Civil War rifle works at Harper's
Ferry, where he discovered a stone-walled water turbine bay with a nine foot
diameter. The installation was about a century old. He has plans for performing
similar explorations at Fort McHenry, ﬁ;af/Baltimore. His work at Hagley will con-
tinue for this week.

Besides his work with the seismograph, Carson ﬁas.algolsuccessfully attempted

archaeological exploration with metal detectors, -similar-to military mine detectors,

MORE




Page 2

particularly iﬁ northern Michigan-aﬁd southern-Ontario where he sought copper
deposits which had been worked bf pre-historic Indians. He has tried the device at
Hagley with definite indications of metallic objects underground.

Carson has worked Ewo;aﬁd-é-half years perfecting his electronic searching
device. He considers the Hagley Museum property "an ideal proving ground" because
location of many of the former buildings is known from property surveys in the
museum's files. By first probing and charting a general area known to have been
occupied by a structure, Carson can then compare his findings with the surveys.
The Hagley Museum does not intend excavating the site of the original raceway,
according to its director, Dr. Walter J. Heacock, but permitted Carson to conduct
his experiment which should confirm the location of the race which was evidently
filled when alterations were made by E. I. du Pont. The race had been dug late in
the 18th century to supply water power for a textile mill operated by Jacob Broom,

who sold the property to du Pont.
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J. P. Monigle
OL 8-2401 (day)
1-215-93-2-2280 (eve)
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TYLER MCCONNELL ERIDGE

DU PONT
EXPERIMENTAL STATION

CONCORD

JIRECTIONS

From Wilmington via 11th Street to Delaware Avenue;
Delaware Avenue to Pennsylvania Avenue (Route 52, the
Kennett Pike). Route 52 to Barley Mill Road. Right on
Barley Mill Road (Route 141). Cross Route 100. One-
tenth mile beyond this intersection bear left onto black
top road, leading down to Brandywine Creek and turn
left to the entrance gates of the Museum.

Visitors approaching via Route 1 should turn south onto
Route 52 (the Kennett Pike] at Hamorton, Pa., and pro-
ceed to Barley Mill Road (Route 141), just beyond Green-
ville, Delaware. Left on Barley Mill Road. Cross Route
100. One-tenth mile beyond this intersection bear left
onto black top road leading down to Brandywine Creek
and turn left to the entrance gates of the Museum.

Visitors approaching via Route 202 should turn west
ontoc New Bridge Road (Route 141) near Fairfax Shop-
ping Center. Follow Route 141; cross Tyler McConnell
Bridge over the Brandywine; turn sharp right onto black
top road one-tenth mile beyond bridge and proceed down
this road to Brandywine Creek and turn left to the en-
trance gates of the Museum.

Tuesdays Thru Saturdays
9:30 A.M.-4:30 P.M.
Sundays 1:00 - 5:00 P.M.

Groups By Appointment
Closed Mondays Admission Free

-

ELEUTHERIAN MILLS-HAGLEY FOUNDATION
WILMINGTON, DELAWARE

Sesquicentennial Monument at Eleutherian Mills
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BRANDYWINE

BRANDYWINE INDUSTRY

: On the 18th of July, 1802, Eleuthére
i it Irénée du Pont, powder maker and
emigrant from France, settled his family in a
small house on the Brandywine, four miles from
Wilmington, Delaware. The property which he
had selected had already been partially developed
as an industrial site, for the Brandywine’s water
power had been attracting millers for more than
a century.

Before 1690 crude dams of Swedish grist mills
had first harnessed this power. All during the
18th and early 19th centuries saw mills, grist
mills, slitting mills, paper mills, snuff mills, textile
mills, and many others elbowed for room along
the sixty-mile length of the Brandywine.

Two years after du Pont’s arrival the first kegs
of black powder were shipped from ‘“Eleutherian
Mills,” which was expanded during the War of
1812 to include the adjacent Hagley area. For
117 years these mills on the Brandywine supplied
much of the nation’s needs for explosives in peace
and war.

Desirous of preserving the industrial tradition
of this historic area, members of the du Pont fam-
ily at the time of the Company’s 150th anniver-
sary contributed 165 acres of the
original powder mill property to an
educational foundation created for
that purpose. Further endowed by
E. I. du Pont de Nemours and Company, the
Eleutherian Mills-Hagley Foundation began its
activities in 1952.
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The Hagley Museum is devoted to the indus-
trial history of the United States. Concentrating
on the Brandywine Valley, its exhibits are de-
signed to show how the diversity of mills which
drew their power from this small river in Colo-
nial and early Federal periods epitomized the
beginnings of industry throughout the nation.

In this context of early Brandywine industry
the story of the founding and growth of the
du Pont Company is related.

The museum building was constructed in 1814
as a textile mill by a group of five businessmen
headed by E. I. duPont. In 1884 it was con-
verted to the manufacture of metal kegs for the
adjacent powder yards, and served in this ca-
pacity as the “Henry Clay Keg Factory” until
the powder works closed in 1921. For museum
usage the interior was completely rebuilt, and the
exterior brought into architectural conformity
with its original appearance.
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BLACK POWDER

The powder mills which E. I
du Pont founded on the Brandywine
were the continuation of a 500-year-
old industry. The Chinese are cred-
ited with the invention of gunpowder, but a 13th
century English friar, Roger Bacon, first wrote
down the formula for the explosive mixture.

America’s first powder mill began its operation
in Milton, Massachusetts, in 1675. It was small
and primitive as were the scores of succeeding
powder mills in other parts of the calﬂmes

From the beginning
the du Pont mills rep-
resented the best ex-
perience of KEuropean = = :
powder makers and were superior in dem.gn and
in product to other American powder manufac-
tories.

The three ingredients — saltpeter from India,
sulphur from Italy, and charcoal from local wil-
low branches —were first incorporated by batteries
of mortars and pestles which were soon replaced
in du Pont’s mills by ponderous cast iron roll
wheels. Next, the mixture, already dangerously

i explosive, was pressed into cakes
which were sent to a graining or
corning mill to be broken into pellets
of desired size. As a final step the
grains of powder were sent to a glazing mill where
they were coated with graphite, before being
packed in canisters or kegs for shipment.

From these mills came much of the powder
used in early 19th century canal building, mining,
the opening of the West, and in the nation’s wars.

EAGLE GLAZE MILL




