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Introduction

Men have called iron the King of Metals. This mineral, above
all others, has dominated the development of mankind. This brown
ore, found in select areas of the earth, pounded and molded into

solid, durable, and fireproof objects of war and civilization, has

- helped build vast empires and the means to destroy them.
tjﬁﬁ'? The manufacture of iron products took place at two types of
o iron works before the advent of the large, multiple mills. At
the furnace, the ironworkers smelted the iron ore into molten iron,
'® " which they then molded into either finished products or into bars
of pig iron. They then transported this iron to the forge where
it was heated until malleable enough to work into products such as
sheet iron or nails.

Hopewell Furnace is an excellent example of an o0ld furnace.
In order to follow much of this paper the reader should be familiar
with the basic process of iron manufacture at a furnace.

The stone furnace, often called the stack, generally rose, in
f step pyramid fashion, to a height of twenty to forty feet (Figure
I 2}. The owner invariably built it against a hill in order to
facilitate fueling, or charging, it, for this was always done from
the top. Structurally, the furnace consisted of three areas: the
mouth, at the top of the stack, through which the "fillers" poured
§ the fuel and flame and hot gas escaped; the bosch, or belly of the
furnace, a six to eight-foot wide area filling most of the stack's
interior, where most of the actual smelting process took place; and

the hearth, a narrower area at the bottom of the stack where the

T e BT e e
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Qi;molten iron collected before tapping.

. The fuel for furnaces such as Hopewell consisted of charcoal,
made from the abundant woodland which surrounded the furnace area.
Immediately after making the charcoal, the workers dumped the hot

fuel beneath the shelter of the open-sided cooling shed until it

cooled enough to handle safely. From there they dumped it in huge

piles into the charcoal house, storing it until needed.

After filling the stack with charcoal, the furnace operator 1lit
it from the top. He allowed it to burn for three or four days, by
which time the fire had reached the bottom of the fuel pile. When
this occurred the fillers charged the furnace with alternating
layers of charcoal, iron ore, and limestone -- the limestone picked
up many of the impurities produced in the smelting process. The
fillers continued to feed the furnace as long as it was "in blast,"
or operating.

Water provided the power to run the furnace. The headrace --
often more than one -- carried the water from a stream or lake to
the water wheel. After turning the wheel, the water returned to
the same or another stream through the tailrace. Before 1800 the
water wheel at Hopewell powered a set of wood and leather bellows.

Later, the owners replaced these with two wooden blowing tubs in

which a piston, powered by the wheel, forced the air into a receiver
box, which provided a more uniform blast. 1In both cases the air

was forced down an iron pipe to the tuxére (twee-air),

a nozzle-like structure that increased the force of the blast and
concentrated it on the fire. The pipe entered the furnace at the

tuyére arch, usually on the opposite side of the stack from the




casting area, but, in Hopewell's case, on the wall perpendicular

" to this area.

The actual work with the molten iron took place in the casting

area, directly in front of the furnace's cast arch. Here, an iron-
.._worker would pull a plug in the dam stone and allow the molten iron
to flow out. Often it flowed into a long, shallow trench dug in the
sand. This sow had from eight to fourteen pigs extending perpen-
dicular to it, each of which filled with iron, thus forming pig

iron.

The iron could also collect in an open hearth, forming a pool

from which the moulders filled their ladles. After raking away

the lighter by-product of the process -- called slag -- they ladled
the liquid into wooden box moulds,* called flasks, whose two halves
were held together by pins and hooks. The moulder usually made the

impression in the moulding (or casting) sand filling the box with a

wooden, often mahogany, mould. Pouring the iron into the gate of
the flask, the moulder filled it until the metal ran out the exit
hole, or sprue. Once the iron cooled, the moulders knocked off these
narrow pieces of waste metal. The ironworkers used this method to
make such cast products as stove plates. Afterwards, they cleaned
and packed their products, then shipped them to the marketplace --
usually Philadelphia or the surrounding communities.

Hopewell's owners organized the community as an "iron plantation."
Situated on a huge tract of land, it was virtually self-sufficient.
Workers not employed at the furnace itself toiled in the fields to

grow food or make hay for the community, cut wood for charcoal,

*
Furnace records generally used the English spelling rather than

the American version (without the '"u"). This paper will follow
that convention.

T T e T T Y T T T T T T



tended the livestcck, or worked as general maintenance men. Women
wove cloth, made clothes and soap. and worked as cooks or servants
in the Ironmaster's mansion; occasionally they worked in the fields

as well,

Though the National Park Service restored the entire village,
this paper will concentrate only upon the furnace and the structures
immediately related to its function and operation. This is not to
imply that the community area held no importance. Social relation-
ships and working conditions at Hopewell Village did not differ in
any great way from those at any other iron pPlantation, however.
Historians have thoroughly documented these.

Hopewell Furnace, though, has a much more fascinating history.
Whereas village life changed over time, the furnace produced iron
by, for all intents and purposes, the same method for over one
hundred years, extending from colonial times. This offered research-
ers an important opportunity to investigate the operation of this
industry not only during the 1800's, but also during the earliest
years of this country's independent history.

The furnace was also the lifeblood of the village. Without it,
there would be no Hopewell stoves, no need for workers; indeed,
there would be no Hopewell Village.

I intend to look closely at the history of the furnace, why it
prospered, and why it finally shut down. Comparing this history
to the reconstruction of the furnace presents several questions;
Was the latter historically accurate? Why did the Park Service de-

cide to restore this particular village? Are the functicns of the




{ﬁﬁildings reascratly interpreted? 1In order to examine these ques-
itions in relation to each structure I have separated them into
“chapters relating to their function. Thus, though the moulding
éfsﬁeds were actually under the same roof as the cast house, their
:QEE functions differed greatly enough to justify looking at each area
:_Iseparately.
fJéj This village reproduces life in a virtually self-sufficient in-
dustrial community. It Tepresents not only itself, but the scores
of other iron communities that Sprang up in the late eighteenth
ﬁi century. Not unlike Virginia's Colonial Williamsburg or Massachu-
% setts' Sturbridge Village, Hopewell Village reproduces an important
era in the industrial history of the United States.

I wish to extend my deepest gratitude to the National Park Ser-
vice staff at Hopewell Village for the aid they have given me in

researching this subject.




I. The History Of The Village

The original Hopewell Furnace, in actuality a forge, was founded
by William Bird in the late 1740's. Earliest documents, dating to

1749, note the sale and receipt of four tons of iron from Warwick

Furnace for delivery to Hopewell.1 Records also indicate the forge
was still operating in 1760, noting that David Potts sent '"a parcel
of Barr Iron" to William Bird. 2 However, floods and hard economic

times forced the forge to close in the late 1760's.

:

iu’§ Approaching o1d age, Bird sold his holdings to his son, Mark,
?-T: the actual founder of the Hopewell Furnace. Mark moved the site

i of the forge from the mouth of Hay Creek to an area approximately

{ a mile away, in the valley of French Creek. Retaining the name
Hopewell, he shifted his holding from a forge to a furnace in order
to take advantage of the many natural resources found in that area:
@ steep hill against which to place the furnace for easier charging,
an abundance of iron ore near the surface, a seemingly endless
supply of wood to convert into charcoal fuel, numerous outcroppings
of limestone to use as "flux" in the smelting process, and a fast-
flowing water supply for power. However, Bird either failed to
Tealize, or believed he could overcome, the largest disadvantage of
the region. Because the land at the base of the hill was so flat
and near abundant water sources, the valley was very marshy. Des-
pite elaﬁorate measures to eliminate it, this problem continuously
Plagued Bird and subsequent owners. The Presence of any moisture
during the smelting process produced the possibility of a steam

explosion if the molten iron came in contact with the water. There
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is no evidence to suggest that such a catastrophe ever occurred,
" but the Possibility was ever present in their minds.
The actual founding date of Hopewell Furnace has long been a

subject of controversy. Some historians pPlaced the date as far

back as 1759, Indeed, early records located in the library at the
village show that an iron works by the name of Hopewell was operating
at that time. However, these records also show that the iron

shipped was going to Hopewell, not away from it as one would ex-

pect from a furnace. It is almost certain that these shipments

were bound for William Bird's forge.

Strong evidence does exist for a date of 1770. For instance, an
invenfory of William Bird's estate, taken upon his death in 1761,
made no mention of the furnace. It is difficult to believe that
the recorders could miss such a large and valuable item. Thus, it
is probable that no such possession existedat that time. Ip ad-
dition, in sworn testimony in 1811, a man who said he had cut wood
On a tract adjoining the Hopewell property in 1770 thought that
Bird had erected the furnace "a year or two earlier" than 1770.
More evidence is found in a sheriff's sale announcement in 1787,
which noted that the younger Bird had operated the furnace for
Seventeen years. At about the same time g lawsuit, one of numerous
suits against Bird, stated that Mark Bird had possession of the
tract on which the furnace stood since 1770. Other records support
| this, in particular his tax records, which show a sharp increase
in the amount he paid in both 1768 and 1770, increases not matched
by the taxes of other residents of the area. Mark also bought

E13.000 worth of forest land in 1770 and had in his possession
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8050 acres by that same year.3

Upon the furnace itself exists perhaps the strongest evidence,
where a stone in the Casting arch bears a carved date: 1771. In
addition, the oldest known product of the furnace, a stove located
for years in the Birdsboro YMCA and now at the Visitor's Center in
Hopewell Village, also bears an inscription, dated 1772.

An intelligent man, Bird acquired much of the Hopewell estate
through shrewd dealings. He also wielded great influence in the
area for many years. Appointed to the Provincial Conference of 1785,
a member of the Genera] Committee of Berks County, appointed to the
Provincial Congress of 1776, and a judge of the Berks County Court,
Bird aiso left his name behind, with the town of Birdsboro.

As a dedicated Patriot, he also Participated in the Revolution.
In addition to his other responsibilities, he served on both the
Committee of Correspondence and the Committee of Observation.

More directly, Bird was appointed Lt. Colonel of the Second Bat-
talion of the Berks County Militia. Later, he was pPromoted to

Colonel of the sape. Numerous records also indicate that he pro-

vided tents, uniforms, and Provisions to the colonial forces, even
taking advantage of high water on the Schuylkill River to ship
1000 barrels of flour to Washington's beleagered army at Valley
Forge in 1777. L

Strong, though somewhat sketchy, evidence also exists that makes
it possible that Bird supplied cannon and shot, as well as Provisions,
to the American side. A persistent legend survives in the Hopewell
area that Bird buried some cannon on the village grounds when the

British marched up the Brandywine. Though no one has yet discovered
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any cannon, archaeologists did uncover a single cannon ball in 193§

and several others in 1962 from the slag pile next to the furnace.
Records from the Revolution indicate more directly Bird's par-

ticipation. A document dated December 5, 1780, credited Bird with.

38 10 In. shells."4 Another document, addressed "Sam Hogden to

the Board of War" noted the "Return of Iron Cannon suitable for

shipping at the place where deposited being the property of the

United States . . . at Hopewell Forge belonging . . . to Mark

Bird . . . 21 pieces . . . 12 pdrs (pounders).”5 A similar account-

ing, addressed to General Washington, said:

There are also at the several furnaces hereafter
mentioned the following shot § shells exclusive
of those specified in the foregoing Return --
In the States of Pennsylvania and New Jersey . .
Hopewell Furnace . . . Mark Bird . . . 517 . .
10 in. shells.®
That Bird supplied cannon to the army is strongly indicated in
yet another account, where it noted that "The amount of his (Bird's)
Bill against the United States for 112 tons, 16 Cwt., 1 Qr., 16 1bs.
Cast Iron Cannon delivered and to be delivered . . .15,042 Dollars."7
This amounted to about $130 per ton.8 As payment for his services
during the war he Tequested the great iron chain that American
forces had used to block the Hudson River at West Point. The fed-
eral government denied his request, however, wishing to show no
preferential treatment to any of its creditors.
For all his efforts to aid the American Cause, Bird's award after
the war was financial disaster. The post-war depression that settled

over the new country struck the young iron industry especially hard.

As the United States opened its markets to the world, a surge of
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imports produced a surplus of bar iron, driving the price far down
from the lucrative heights it had achieved during the Revolution.®
Several floods struck additional blows in this same period, con-
siderably damaging both Hopewell and another furnace owned by Bird,
Birdsboro Furnace. Coupled with a crippling fire at Birdsboro,
these events drained much of his capital, forcing him into debt . 10

To repay his debt to his chief creditor, John Nixon, Bird sold
Hopewell Furnace in a sheriff's sale in 1788. A partnership of
Cadwallader Morris, who held a one-third interest, and James 01d,
who held the other two-thirds interest, bought Hopewell along with
5163 acres of the Bird estate. At this time Hopewell was the
second.largest of fourteen Pennsylvania charcoal furnaces, with an
annual capacity of 700 tons.12

Cadwallader Morris sold his share of the furnace to his brother,
Benjamin, in 1790. Benjamin also bought 0l1d's share to become the

sole owner.l3

Morris could not operate the furnace successfully,
however, and sold it back to 01d in 1793. 0ldsalso could see no
profit in this venture, and barely two months later he sold it to

James Wilson.14

The harsh economic times eventually caught up with
Wilson as well, though, and three years after he purchased it he
put it up in a sheriff's sale. James 01d bought the furnace for

the third time but the result was the same as his first two

attempts to operate it. Benjamin Morris then decided to try his
hand at it once again, buying Hopewell at a sheriff's sale in

1800. This remarkable merry-go-round of owners finally halted

later that same year when Morris sold the furnace to a partner-

ship consisting of David Buckley and his brothers-in-law Thomas
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Brooke and Matthew Brooke, Jr.ls They and their families owned
Hopewell until the National Park Service acquired it in 1935.

The new owners immediately began to make several alterations to
the existing works. They completely rebuilt the walls of the fur-
nace hearth to make it more efficient, and erected a new "colehause"
in order to enlarge the area in which they could store charcoal for

the furnace.16

Certain events forced some changes upon them, how-
ever. As a result of a lawsuit regarding land rights, the owners
abandoned the original west headrace, which extended for over a
mile to French Creék. They built a new race only one-quarter of
a mile long to replace it. This change necessitated the damming
of French Creek in order to obtain the needed flow of water. 1In
addition, as the head of water had been lowered, the owners had
to replace the original thirty-foot wheel, oriented in the north-
south direction, with a smaller wheel, twenty-two feet in diameter
and oriented in the east-west direction.

Like most of the previous owners, the Brooke and Buckley families
at first lost money. Indeed, records show that the amount the
sale of iron brought in 1805 - 1807 exceeded labor costs by only

$1000.17

This left virtually no money for improvements or expansion,
and of course, no profit.

The laborers were not well off, either. Most received ;redit
to use towards purchases at the company store. Generally, they
could afford staples such as flour, sugar, molasses, feed, and ba-

con, but little else. Occasionally they saved enough credit to

purchase "luxuries' such as linen, whiskey, and tobacco; Samuel

Cox, a laborer at the furnace, even bought "one black cow" for a
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price of £6.15.0.18 More expensive items were available, but only
the owners could afford them. Records indicate that one of the
Brooke brothers bought such items as linen, silk, and porcelain
dishware. 19

The average pay for each worker varied between 60 and 130 pence
per day, depending upon his job. While most of the laborers were
men, the furnace also employed a number of women. One account
credited Barbara Wently with one shilling per quart for "skimming

six qts. of fat," probably for soap-making.zo Fortunately, prices

at this time remained generally steady. The following 1list, from

1807, iliustrates Prices for various staples and popular goods;21

one qt. whiskey l1s. 6 p.
one 1b. sugar 0 s. 5% p.
one pr. stockings 9s. 6 p.
one 1b. flour 6 s. 0 p.
one 1lb. bacon 11 s. 0 p.
one-half 1b. tomatoes ¢ s. 11 p.
one 1b. butter 1s. 0np.
one shovel 6 5. 0p.
one pr. shoes 9 s 6 p.
one qt. molasses 1s 8 p.
The Brooke and Buckley families faced more problems than labor

costs in the early 1800's. Nature also posed problems for the new
owners as it had for the old. The dam at French Creek broke early
in 1807, putting the furnace out of blast. High water caused the
dam to break again as laborers attempted to rebuilt it. Then,
later in the year, lightening struck it and knocked it down once
more. 22

As a result of these Ccalamities and of the rising labor costs,

the furnace went out of blast from 1808 - 1816. The owners retained

a small skeleton staff of workers who performed mainly routine
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maintenance. The furnace did not Temain totally silent during this
period, however. Buckley and the Brookes erected a stamping mill in
1805, which crushed the slag left over from the original smelting
process so the workers could extract any remaining iron ore. This,
evidently, did not prove profitable as all mention of the stamping
mill faded from the furnace records some time after 1810.

The War of 1812 returned Prosperity to the iron industry because
of increased demand for weapons and supplies. But Hopewell Furnace
did not reopen, despite the prosperous times. A lawyer for Buckley
and Brooke blamed this on the many lawsuits that adjacent landowners
and customers of the owners brought against them.23 While a few of
these lawsuits caused any changes in the operation of the furnace --
the main exception being the one forcing the closing of the original
west headrace -- many dragged on for years, occupying much of Buck-
ley's and Brooke's time and attention. Indeed, one lawsuit went on
for twenty-five years as each side appealed the courts' opinions.24
It was finally decided in favor of the owners.

The furnace finally resumed full operation in 1816, after eight
years of idleness. Clement Brooke now ran the operation. His ener-
getic managemeht and superb planning returned Hopewell to prosper-
ity. The exact date of the resumption is unknown, but records
show that the company store reopened on March 20.2° The furnace
pProbably resumed operation early in the summer for stores Teported
Sales of Hopewell stoves in September of that year.26

To take advantage of the high price of iron at that time Brooke
built a cupola. This piece of equipment smelted the iron ore more

efficiently, extracting any remaining iron from the slag left over

W T ———
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from the larger furnace. Furnace records mention the cupola for
several years, but it eventually faded from the accounts, most like-
ly a failure like its predecessor, the stamping mill. Improved
smelting methods introduced at this time were probably the main
reasons for its failure.

After several brief shutdowns during the Panic of 1819, the fur-
nace entered a long period of Prosperity. Iron products, especially
stoves, were in high demand during this period, with Hopewell one of
the more prolific stove manufacturers of that time. In addition to
stoves, the furnace produced Pig iron for shipment to forges, where
it was made into wrought and cast iron utensils. Some evidence
exists that indicates the furnace made iren pipes. Furnace records
contain an order from Henry P. Robeson for "22 ft. of pipe, the elbow
to be a little less than square."27

The proliferation of credit supplied to the workers indicates
the prosperous economic times, as well. Furnace account books,
located at the library at the Historic Site, contain numerous notes
similar to the following:

May 23, 1823
Mr. Brooke, Please to let James Ray

have goods to the amount of three
dollars on account of Philip Filman.

Mr. Clem Brooke, Sir Please to let
Alexander Church have goods to the
amount of seventy-five cents and
charge it to my account.

John Painter
June 27, 1823.

The prosperity could not last forever, however. 1In 1837 another 4

depression hit the iron industry, causing it to decline. Soon after Bl

that, competition in finished products from newer furnaces to the 54
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west with more advanced and more efficient technology -- anthracite
coal for fuel and hot blast methods -- caused the market for Hope-

well's stove to shrink. In addition, the rich iron ore, once so
abundant, had now run out. Mines still turned out ore in great
quantity but it was not of high quality; as a result, the smelting
Process became much less efficient, causing the furnace's products
to rise in price.

Brooke finally bowed to these pPressures in 1844, ceasing for
good the casting of stoves. Instead, he shifted the emphasis to
the production of pig iron. Furnace records show the symbolic end
of the stove-casting era, noting the sale of Hopewell's stove pat-
terns. %8

Brooke made a brief attempt to compete with the newer furnaces
by building his own anthracite furnace in 1849. It is not clear,
but probable, that Brooke also took the charcoal furnace out of
blast while the anthracite furnace operated. It is quite clear,
however, that the new furnace failed miserably. The reasons for
this are numerous.

In order to achieve the most efficient smelting of the iron the
workers had to mix the ore found near Hopewell with another grade
of ore not found in the area. This forced Brooke to haul in this
higher-grade ore from fairly long distances. Similarly, he had to
ship the anthracite fuel, not common in the French Creek Valley,
by barge, then haul it to the furnace. These expenses almost

ruined Brooke, forcing him to abandon the anthracite furnace after

only four years of operation. i

Prosperity returned, however, with the help of the rapidly ex- !

i
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panding railroad industry. Railroad builders discovered that the
iron produced by a cold blast charcoal furnace was of superior qual-

ity for the making of railroad car wheels. This proved to be the

saviour of many old furnaces such as Hopewell. The demands caused
by the Civil War also boosted the sales and production frop these

furnaces. Prosperous times extended after the war as the country

expanded to the west, following the rails.

e T T

g

During this period the owners of Hopewell Furnace discovered

29

another useful commodity to sel]: charcoal. The woods around the

- T T ey

furnace still contained a fairly Plentiful supply of wood, while

e

those around other, older furnaces had since diminished. As many
of these older furnaces reopened to meet the demand for railroad
iron, the owners of Hopewell found a ready market for their pPro-
duct.

Again, however, the Prosperity could not last. In the 1870's
signs of decline began to appear, accelerated by the depression
from 1873 - 1878. The owners leased their mines to the Patterson
ITon Company, took the furnace out of blast in 1874 and 1877-78,
and sold the mules that Pulled the wagons in 1877, %0

Another rise in the price of iron e€ncouraged the owners to resume
full operations in 1880. As an auxiliary to the water wheel, and
‘to provide year-round power, they installed a steam engine and
boiler. 1Inp addition to these, they built an O0re roaster in 1882,
in order to remove impurities from the ore, thereby making the
Smelting process more efficient.

Falling prices again forced the closing of the furnace, this

time for good. The last blast took place on June 15, 1883, and

IIIIIl.lIlllIIlIIllIIlIIIllIlllllllllIIl-------
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the last bit of pig iron was sold in 1888, 31

The land eventually passed into the hands of A. Louise C. Brooke
and her husband Edward, who offered the blast machinery to the
Franklin Institute of Philadelphia in 1930. The Institute accepted
the offer and dismantled the equipment, intending to remove it to
the city. 1In 1935, Brooke sold the Hopewell Village site and the
lands of the estate to the United States Government for use as a

park and recreation area.

The village and the furnace lay silent after 1883, slowly suc-
cumbing to the forces of nature. By the time the National Park
Service acquired the property, little remained to indicate the great
activity that once took place there. Most of the buildings had
disintegrated into little more than foundations; many of these, in
fact, became buried beneath layers of dirt and debris. Trees and
other plants took root where these buildings once stood, even in
the furnace stack itself. The furnace would undergo a restoration,

however, based upon the great vision of Park Service historians.
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The National Park Service purchased the lands of the Hopewell

:;V_%state with funds made available to it through the Resettlement
' iiiAdministration in 1935. Established during the Great Depression,
,:_fhe Resettlement Administration sought both to provide jobs and
also recreational areas for the millions of unemployed. Their plan

was to purchase large tracts of sub-marginal land near large centers

of population for recreational development and use.

The Hopewell estate appealed to them as an ideal area for such
ﬁ%ﬁ. development. Hopewell Lake, which previously supplied water for

E' the furnace's west headrace, provided a perfect centerpiece for

the project. All manner of water sports would be enjoyed there,
including boating, fishing, and, with the construction of beaches,
swimming. The many acres of undisturbed woodland offered more

than adequate areas for camping and picniéking sites and hiking
trails couid criss-cross the area, allowing the city-dwellers to
experience the soothing quiet and beauty of the outdoors. The pres-
ence of the furnace ruins also provided an interesting backdrop

for the park and would, they believed, attract many historically-
minded visitors. The Administration estimated that within a one-
day drive of the area lived fifteen million people, including resi-
dents of Philadelphia, Harrisburg, Baltimore, Washington b.C.,

and New York City. Such a large population presented a huge number
of potential visitors for the park. So, when searching for a suit-

able site, the National Park Service surveyed areas large enough to

absorb so many visitors. Again, Hopewell fit the criteria ideally an
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. in that it consisted of a single tract of land owned by one family.

% Hence, the Park Service could negotiate the purchase of the land

more easily than if they had to deal with several families.
The-Park Service bought 6200 acres of the furnace estate, leaving

the remaining 3000 acres in the hands of the Brooke family.l

| Naming it the French Creek Recreational Development Atrea, they
immediately began to develop it, using workers from both the Works
Progress Administration and the Civilian Conservation Corps.
Originally, the Service did not designate Hopewell Village as a
separate entity within the park. Rather, they gave it only a minor
role within the general pPark area. Used as a base camp by two CCC
groups and many WPA workers, the village suffered more than it pros-
rered from the development of the recreational area. Workers, in
the interests of “cleaning up" the village, burned many old furnace
documents, cleaned out old buildings, used the slag pile for the
construction of rozds, and utilized many of the buildings for gar-
ages, offices, and for storage.2 In addition, they tore down many
of the ruined walls and structures in order to provide more material
for the rebuilding of the dam on French Creek.
The Park Service established Hopewell Village as a National
Historic Site on August 3, 1938, largely through the urging of
Park Historian Roy E. Appleman, who wrote:
There is no comparable iron furnace remains,
having the antiquity, history, and cultural
value, in the same general area, if.indeed therg
is anywhere in the state or the entire country.

Several years later, when recommending the complete restoration

of the village, Appleman noted:
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I believe it can be demonstrated that nowhere
else in the United States will as many remains of
a cold blast charcoal operating furnace, which is
i typical of the Colonial period, be found in a site
- so unspoiled,and so well adapted for historical
. development.

V iiage site to 849 acres in 1926, they sold the remaining area, in;

ﬁég%éing the lake and picnic and camping grounds, to the Commonwealth

tifﬁPennsyl#ania. Today, that area forms French Creek State Park.

.;.The most important buildings in the village when the furnace

.ﬁas operafing were the furnace itself; the ''cole houses," where

E”charcoal was stored; the bridge house, through which workers hauled

‘fim‘charcoal, limestone, and iron ore; the water wheel and blast

B machinery; and the moulding sheds; where the moulders cast stoves
and stored patterns.

Few of these buildings actually remained in 1942, however. In

- that year, Appleman recorded the remains of the village's buildings
in his Report on the Historical Field Investigation of Hopewell
Furnace. The remains of the furnace consisted of the forty-foot
high stone stack, with the floor of the casting house "plainly
marked" in front of it. The blast machinery on the site, ‘donated
to the Franklin Institute by Mrs. Brooké, remained in generally

good repair, though dismantled and stored in a temporary shed near

the original site of its operation. This machinery included the
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twenty-two foot water wheel, two blowing tubs, the receiver box,

and various wood shafts and timbers that held the machinery in place.

In addition, he found the tailrace, through which the water flowed
after turning the wheel, "clearly defined)' with "water still
trickl(ing) down it."5 The Institute also stored the steanm power
“equipment, installed in 1880 to help turn the wheel. Appleman
recommended that this not be kept as it did not fit historically
with the other equipment.
The headraces, though heavily overgrown, posed little problem
as to their location. The newer, shorter west headrace was quickly
found, while Appleman described the long east headrace as 'easily
followed."® He found the original west headrace, however, impossi-
ble to trace.
Perhaps the best preserved building was the blacksmith shop.
Appleman wrote of the shop:
It is very doubtful if an ancient, quaint, and
well-equipped blacksmith shop, portraying the

early cultural machinery to be found in such a
shop, can be found anywhere else in the state.

7
Aside from the furnace itself, Appleman regarded the blacksmith
shop as the most historically important building in the village.
Other well-preserved buildings included the charcoal storage
houses, the mansion house ("of not very interesting colonial de-
sign"),8 the office-store, and the spring house. The large barn
stood nearby. However, research into the records of the village
determined that the barn had been built relatively recently --

just before the furnace permanently shut down -- on the foundation

of the original barn. As a result, Appleman recommended replacing

ey L T R N
= -

Sl L i



F A I

it with a reproduction of the original barn.

Important buildings which had completely vanished included the
wheelwright shop and the one-room school building.

Appleman recommended restoring virtually every structure in the
village. Accompanying his recommendations he prepared a detailed'
report on exactly what should be done.

The furnace stack, though mostly intact, stood in a bad state
of disrepair. Appleman recommended either completely rebuilding
or regrouting (replacing the mortar between the stones) it, clean-
ing out the hearth to the level of the cast house floor, and renova-
ting the tailrace. The sole visible remains of the cast house con-
sisted of the silt and debris-filled earthen floor, yet Appleman
recommended its restoration as well. Replacing the moulding sand
on the floor, placing a slag pile on one side, and displaying tools
should adequately demonstrate the function of the site, according
to the historian.

He also recommended the complete restoration of the bridge house
to extend, as it once had, from the charcoal house to the top of
the furnace stack. As displays, he favored several wheelbarrows
Plus restoring the old Fairbanks scales within the house.

One of the most ambitious projects the park historian recommended
was the complete restoration of the water wheel, the wheel house,
and the blast equipment. In his opinion, restoring‘these "would
lend a reality, a quaintness, and a charm to the old furnace group
that could be obtained in no other way.”g Appleman also contested
that the preservation of the antique machinery could be the most

10

valuable part of the restoration. He saw little trouble in ac-
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bring it that far. The historian proposed a cost-saving alternative
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quiring this equipment from its owners, the Franklin Institute.

The Park Service could use any equipment that remained in good

enough condition, and reproduce the rest using the original equip-
ment as a pattern. This work involved reinstalling the blowing
tubs and air Teceiver, setting the water wheel back in its place,
rebuilding the wheel house to support and protect the equipment,
and installing the tuy&re pipe. Eventually, Appleman envisioned
actually operating the furnace en several given days.

Of the two headraces, the east and the west, Appleman recommended
the restoration of only the west one. TIts course was much shorter
and it had a plentiful and fairly permanent supply of water (from
Hopewell Lake, only a quarter of a mile away) with which to operate
the wheel, Also, he found its course easy to foilow, consisting of
a ditch from the dam to a point approximately 200 feet from the
wheel house, then continuing as a wooden trough -- which had by
then vanished -- Supported by stone piers, to the wheel itself.
However, should the project prove to be too costly or difficult,

Appleman proposed an alternative to the complete restoration of the

Tace. He suggested, instead, to reconstruct the wooden trough and

a2 short section of the ditch; but instead of .using gravity to con-

o e

vey the water from the lake, he proposed using electrié pumps to

e A

to the complete and accurate restoration of only a few of the vil-
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lage's structures, underlining his belief in the value of the head-

race. Indeed, Appleman himself regarded this reconstruction as

"one of the most important for a historically and culturally cor-

rect and worthwhile restoration."11
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The east headrace was much longer than the west one. As its

; name implies, its course traveled in the opposite direction, caus-
~ ing it to cut through the village itself, creating a hazard to.the
park's visitors. The race received its water from two small creeks
located at the edge of the Hopewell estate property, nearly a mile
away. Compared to the nearly constant supply afforded by Hopewell
Lake, the amount of water in these creeks varied substantially, at '
times filling the race to overflowing, and at other times drying to
only a trickle. Appleman considered these disadvantages to far out-
weigh any advantage to be gained by restoring the east headrace and,
despite its well-marked course, recommended not restoring it. He
believed the west headrace to be more than adequate to supply the
water wheel.

Of the two charcoal houses originally used at the furnace, only
one still stood. This remained in fairly good repair as the CCC used
it as a barn and storage shed. The remains of the "upper" charcoal
house consisted of nothing but a bit of foundation. The historians
recommended the complete restoration of both, believing the value
of the vanished shed worth the cost of its reconstruction. After ﬂ
their restoration, he envisioned using the buildings as display

areas and for demonstrations to show how workers once handled the

furnace's fuel. Appleman considered tools, wheelbarrows, and wagons
as proper items to display here, along with descriptive legends ex-
plaining their function in the storage and use of charcoal.

As additional features to add to the authenticity of the fur-

nace group setting, Appleman recommended replacing the ore and

limestone piles as well as the historic ore road upon which workers 4
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once transported these ingredients. A few fragments of ore and
limestone marked the areas of the piles, on Opposite sides of the
bridge house. He found only a shallow depression marking the
course of the road. To complete the authentic setting of the area
the historian advocated Placing a supply of ore and limestone at

their original sites and repairing the road.12 In addition, he

the village, Appleman did not favor the building of a main visitor's
center or museum. Rather, he believed that ""each feature of the

L He also envisioned many

village should be its own museum
Practical uses for the restored buildings, uses designed to Please
the visitor's eye and convey a sense of what life was like during
the period of the furnace's activity. These uses, outlined in his
"Proposed Restoration Plan," ranged from Serving cornbread muffins
in the Ironmaster's Mansion to selling concessions at the company
store to allowing visitors to drink from or £ill their bottles and
Jugs with fresh Spring water at the spring house. In addition, the
site could SpPoOnsor numerous "living history" exhibits, demonstrating
such activities ag quiltmaking, Spinning, weaving, and Ooperating

the blacksmith shop.

Before they could undertake such a Project, however, the Park

Service had to decide on a date about which to base the restoration.

Several people submitted suggestions about this matter. Appleman,

in 1936, advocated a setting based on the end of the coloniail per-

iod, between 1770 and 1810. He considered this period as the most
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convenient, for it was a time at which most of the buildings '"can
best be restored with historical accuracy."16 Later, however, he
favored a date at the opposite end of the period of the furnace's
activity -- 1880 -- noting that the buildings and production methods

had changed little since 1770.%’ Lemuel A. Garrison, the superin-

tendant of the region, eloquently supported the later date as well:

It is the belief of the staff at Hopewell that the
final date for the restoration should be 1870 with the
feeling that the picture to be presented using this
date would not only be the best one but that it is en-
tirely practical. Up to 1870 Hopewell Furnace continued
operation as a Colonial industry. There were no techni-
cal or mechanical improvements which would distinguish
the plant from the 1770 one. Also, by 1870 a century of
use, living, and growth had left its marks on the village.
Houses had been changed and improved. Ground levels had
been altered. Families grew up, labored at Hopewell, and
passed away. A school had been added. Ownership passed
from son to grandson. 1In short, by 1870 Hopewell repre-
sented a century of the growth of American community
life. And to us who have been working at Hopewell that
pattern of growth -- of social development and human his-
tory -- is the very essence of the Hopewell story . . .
If we like (sic) Hopewell's growth to the flowing of a
stream -- the stream of American social and industrial
growth -- then 1870 will represent not only 1870 but
will be what it is because of earlier forces and tribu-
taries which have joined the main stream. Thus in the
1870 status can be traced evidence of earlier patterns
and the way they changed, grey, influenced later devel-
opments, and flowed onwards.

The status of the village became more confused as administrators
and historians argued this subject, with a few wanting a later date,
and a sizeable group desiring an early one. The two sides met early
in 1952 to resolve their differences and decided on a permanent

date, midway between the two:

Although it might be most desirable objectively to
go back to its 18th century beginnings, such a restora-
tion is impractical if not impossible. Little authentic
data relating to the early period have been found nor is
there any likelihood that more such information will be




discovered. Moreover, a restoration to this period
would entail the demolition of most of the present
village structures and a drastic alteration of the
present ground level. For these reasons it was COn-
cluded that the soundest approach to the physical de-
velopment problem is to stabilize, restore, and recon-
struct the essential features of the area as of its
period of 1830 - 1840 where the evidence is most com-
plete while at the same time incorporating earlier
details which do not conflict with the basic picture,
and which insure the restoration of an industrial
community Colonial in general character and rich in
associations with a long and interesting history.
In this way the area as it 1s developed will depict
not a single historical movement, but the pattern of
; growth of a dynamic industrial organism, the very
& essence of the Hopewell story. Minor changes in
5 buildings occurring during the period of decline
might well be retained where Bhey do not conflict
2 with the 1830 - 1840 period.

' The developers further defined the interpretive period in September
; of 1960, indicating their intent to place special emphasis on a

{;w period of "national significance which was the growth of the indus-
try and and development to 1840 when it began to be superseded by

|
e ] . . 20
; newer and improved methods of iron production."
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Buildings which
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%;f; existed before 1820, save for those immediately related to the

;i;;; furnace group, would be jnterpreted as ruins, traces, OT site loca-

% {f} tions "if this furthers the main interpretive program."21 In ad-
%I%; dition, the planners deemed this period appropriate as it represented
j';_ the peak period of the operation of the furnace, oF the "peak period
;'Qi. of furnace creativity," before the owners ceased the production of

stoves and stove plates in favor of pig iron production.
Prior to the restoration period controversy, Appléman drew up
a master plan of restoration for the entire village. Most of the

restorations fit with the date agreed upon by the SUpPervisors;

hence they altered it only slightly by deleting the restoration
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fifof the wheelwright shop, largely because of a lack of evidence as
?ito its actual location. This plan called for, among other things,
-:'Ehe restoration of the water wheel and blast machinery to opera-

'f tion; replacing the bridge house; restoring the cast house to dis-

‘play casting beds, patterns, and examples of finished castings such
as stove plates; exhibiting charcoal-making eauipment, as well as

wagons and wheelbarrows, at the charcoal house; allowing farming and

grazing to maintain the condition and appearance of the area; and, !
against Appleman's recommendation, building a museum and administra-
tive center.23 The restorations accomplished by 1952 included the
stabilization of the furnace (1938), replacing the water wheel and
blast machlnery (1951), renovating the charcoal house and ccoling
shed (1952), and putting the west headrace back into operation (1952). e
As most of these buildings stood in adequate repair, the planners
found them relatively easy to restore. The water wheel and blast
machinery were the most difficult to replace but ample historical
documents and examples existed so that the job proceeded quickly
and smoothly. The other important structures, particularlf the
cast house and the bridge house, existed only in ruins. After a
careful investigation in 1938, field technicians at the site deter-
mined that the proposed restoration was "impossible on the basis
of historical documents alone . . .(a) request (should pe) made for
archaeological assistance."
The first such assistance came from ccC workers who partially
excavated the east headrace. However, the park planners determined

that the restoration of the important structures themselves required




the advice and assistance of experts, given especially the delicate
condition of some of the remains due to poor drainage in the area.
A special report issued in 1842 determined:
A. Drainage conditions are unfavorable to the preser-
vation of buildings due to soil conditions, poor
subsurface drainage, springs, and dampness in
basements.
B. Probably the most destructive factor is the en-
trance of water i§§° walls and into the interior
of the structure.

The National Park Service hired a series of experienced archaeol-
ogists to conduct the exploration of the village site. J. C. Fisher
Motz directed the first of these, beginning in 1940. 1In two years,
he excavated or explored the blacksmith shop, bake ovens, greenhouse,
gardener's tool house, around the furnace, the furnace bank, and
the east-west wheelpit.27 Paul H. Gebhard completed the excava-
tion of the wheelpit; then, in 1949, Dennis Kurjack explored part
of the wheelhouse and under the connecting sheds, as well as re-
moving the boiler and the steam engine.28 Early in 1950 John L.
Cotter explored between the charceal and bridge houses, while later
that same year J. 0. Harrington dug several test trenches in the

. 29
cast house area, recomnending a greater search. That search

~did not take place until 1958, when Ronald J. Mason outlined the

cast house, discovering the south moulding shed -- a building that
did not appear in any photographs -- and the wall of an unknown
building.

Meanwhile, other explorations took place. Paul J. F. Schumacher
explored some of the historic roads in 1955, as well as restoring
the furnace bank wall and excavating the lower side of the office-

Store and part of the cast house; Benjamin B. Powell completed the

PV
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~exploration around the office store in June of 1957.30 Prior to

'l{Mason's work, Dr. Cotter further explored the garden area, the

. barn site, more of the store and the roads, and discovered a pair

.;_of brick kilns.>?

These archaeological excavations and explorations represented
only part of the means of determining the appearance and function
of the buildings existing at Hopewell around the 1840 time period.
The planners also utilized furnace documents, photographs taken in
the late 1800's, and interviews with people who had lived or
worked in the village just before it permanently shut down. We
will examine the reconstruction of the buildings immediately related

to the-operation of the furnace in the ensuing chapters.
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III. The Furnace And Cast House

The furnace stack remained as one of the few structures still
standing in Hopewell Village at the time of the National Park Ser-
vice's purchase of the area. Made from variously sized field stones
found in the general area, it rose to its forty-foot height in
several steps, giving it the appearance of a squat pyramid. Roughly
twenty-eight feet square, the furnace had two arches cut out of the
base, on the east and north faces -- the cast arch and the tuy&re
arch, respectively. These arches, about ten feet high, marked the
main working areas around the furnace.

The pipe.from the receiver box entered the furnace at the tuyZre
arch. This pipe carried the blown air from the receiver -- which
Tegulated the pressure from the blowing tubs -- to the tuyére, a
funnel-like device that served to increase the velocity of the air
blast and direct it to the burning charge within the furnace.

In the area of the casting arch, as the name implies, most of
the casting took place. Within this arch the workers let the molten
‘iron flow into the open hearth. From there they ladled it into
moulds for the casting of stove plates, or, as was the custom after
1844, allowed it to run into a long, shallow trench in the cast
house floor. This trench, called a "Sow," had upwards of eight
"pigs" -- trenches similar to the sow -- extending at right angles
from it along its length. The iron in these trenches cooled into
bars, forming pig iron. Hopewell then sold this product to forges
around the area which reworked thenm to make various iron implements.

Though the furnace stack was standing, it remained in a bad state
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o f disrepair. Many of its stones had fallen from it as the mortar
f?;holding them had leached away. The stack filled with dirt and debris
%ﬁ:and became a home for small trees and weeds. Vines and creepers
i;fgrew up its sides, and several small trees took root between the stones

-fv of the walls. Appleman, in his restoration plan for the village,

proposed two options for the restoration of the furnace. The first
called for tearing down the structure and rebuilding it to the orig-
inal specifications.1 His second option proposed leaving the orig-
inal structure intact, but regrouting it and relining the interior

2

of the stack. Further renovations he recommended consisted of

cleaning out the accumulated dirt and debris in the hearth to the
original.level of the casting floor and renovating the tailrace.>
Appleman considered the furnace the outstanding feature of the vil-
lage.

Directly in front of the cast arch, and surrounding the furnace
on three sides, once stood the cast house (Figure 3). This build-
ing consisted of three areas: the south moulding shed, the north
moulding shed, and the main cast house. Though the same roof cov-
ered all these areas with no formal partitions separating them, the
activities within each differed. Consequently, this chapter will
concentrate on the casting area, as its use and function most di-
rectly related to the furnace itself. The south and north moulding
sheds are discussed in the next chapter.

The planners of the reconstruction of the village regarded the

cast house as one of the most important structures of the Hopewell

community., Its restoration would "add the finishing touches to a

building that provided cover for the workers in the manufacturing _h
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of iron . . . Next to the restoration of the furnace and the blast
machinery, this reconstruction project is the most important yet

& Another survey declared that

‘attempted at Hopewell Village."
"Without the cast house, we are interpreting in location and original
appearance, only the first half of the story, the raw materials,
their storage and the furnace charging operations."5
The earliest date yet found in the furnace records for the pres-
ence of the cast house is 1773, two years after the generally ac-
cepted date for the erection of the furnace stack. The plant man-
agers gradually enlarged it, as indicated by increases in the number

of moulders employed:6

1816 9 moulders
1817 6 (at cupola)
1818 7

1824 9

1825 9

1827 9

1830 13

1832 13

1837 15

1838 16

After 1844, when stove plate casting ceased, they may have closed
off parts of the house and allowed it to fall into disrepair.

A layer of moulding sand covered the floor of the cast house.
In the short time after the furnace began operating this sand, orig-

inally yellow, had burned to a deep black. The smell of molten
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iron and burning sand no doubt pervaded the area while the furnace
operated.
The cast house and the moulding sheds on either side of it had

completely vanished by the time the Park Service purchased the vil-

lage site. Their sole remains consisted of the debris and silt
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cavered floor, so overgrown with weeds that none but the practiced
eye could spot it.

Despite this, Appleman's restoration plan called for the total
reconstruction of the structure, with a sand floor, displays of
tools and machinery, and a slag pile on one side.7 Further studies
also supported displaying the various furnace-operating and iron-
handling tools in the house, as well as the results of the workers'
efforts: "The products of the furnace must be interpreted in the
cast house.”8

It is possible to separate the floor of the cast house from the
floors of the moulding sheds, as well as the function and placement
of certain tﬁols and equipment. These are discussed below, along
with any other feature more directly related to the cast house and
its functions than it is related to the moulding sheds.

Owing to the absence of any visible trace of the cast house,
the park planners decided to call in professional archaeologists in
order to carefully explore the site. A series of these archaeolo-
gists worked on the site for several years, in conjunction with
their exploration of the moulding shed areas.

The project to explore the cast house exclusively in order to
restore it accurately began in April, 1962, under the direction
of Leland Abel.g

Abel's work was complicated by the presence of the old Birdsboro-
Warwick Road which had passed directly in front of the furnace.

The Interior Department had convinced the state in the mid-1950's

to build a bypass road around the park and to sell the right-of-way

of the original road to the Park Service. They could then remove
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it, for it created a hazard to the many park visitors who had to
cross it when exploring the village. The road had buried the ore
: i  roaster foundation and the front wall of the cast house, as well as
":'put a hole in the furnace bank wall. In addition, its construction
had disturbed the natural layers of the soil and accumulated debris,
destroyed many artifacts, and made it difficult to determine the
time sequence of many of those remaining. The road builders had
also used some of the stones from the original walls of the cast
house and moulding sheds to build retaining walls for the road.

To fill in many of the holes left by the lack of definitive
archaeological evidence, the restorers gained a good idea of the
- appearance of the structure by the extensive use of photographic
evidence, especially the 1896 '"Bull" photographic series, named
after the photographer.10 They also relied on the preserved fur-
nace documents. Interviews with old residents who used to work or
play at Hopewell supplied some of the best information on the ap-
pearance of the buildings. The most authoritative of these sources
was Harker Long, who worked as the furnace manager from the 1860's
until it closed permanently in 1883. 1In addition to his memories
of the cast house and moulding sheds, he provided information
about the location, appearance, and function of many village build-
ings. Though many of the village's buildings, including the cast
house, had changed in appearance or had disappeared.since 1940 --
the base date for the restoration -- his information proved to be

jnvaluable to the restoration process when coupled with archaeo-

logical evidence.

The archaeologist determined that the restoration of the furnace
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hearth and casting arch would be a relatively simple project.
Thus, Abel turned first to the more difficult aspect of the explor-
ation, the excavation of the cast house floor.

Fortunately, the road had not disturbed the layers of the floor.
The archaeological exploration Tevealed alternating layers of mould-
ing sand, clay, and more moulding sand.11 Abel postulated that the
floor concealed evidence from the original cast house, before the
owners enlarged it in 1816 - 1817, including evidence of a narrow .
water wheel of the undershot variety in the tailrace that he theo-
rized had powered the stamping mill in the early part of the cen-
tury.12

One of the most interesting and puzzling aspects of the floor
was a layer of flat stones and cast iron plates found beneath the
last layer of clay. These, large, irregular slabs fit together in
a mosaic-like pattern, prompting the explorers to dub it "the mo-
saic floor." Theré appeared to be no particular pattern to the
arrangement of the slabs; the iron_remained in fairly good condition,
but the intense heat of the furnace and the molten iron in the cast-
ing beds had deeply fissured the stones. Most authorities believe
that the owners had built the floor in order to further the cooling
process by absorbing the heat of the molten iron. This seems un-
likely, however, as the unequal heat absorption qualities of-iron -
and stone would cause an uneven cooling process, an undesirable oc-
currence as it led to defects in the finished product. Mr. L. S.
Butz, the plant manager at the Bethlehem Steel Company furnace in
Bethlehem, Pa., provided a more pPlausible explanation. He asserted

that the main purpose of the mosaic floor was to provide a solid and
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substantial foundation for casting or for pig beds; an inch or so
of moulding sand would then cover the floor.13 As the workers cast
most of the stove plates in individual box moulds, the uneven cool-
~ing effect of the floor would have no effect. For the production
of pig iron the workers added a layer of clay to insulate the cool-
ing bars and to spread their heat evenly, along with a deeper layer
of moulding sand.

Abel found another floor beneath the mosaic floor, similar in
construction to the clay and moulding sand floor above it.l% This
floor was more than likely the floor of the original cast house.

Beneath this floor, Abel found the undisturbed floor line. Cur-
iously, this line followed the level of the tailrace, strongly in-
dicating that French Creek had passed through the very same area
of the workyard during the early years of the furnace's operation

a.1s Yet, French Creek now passed about thirty-five feet

perio
farther south. Thus, Abel surmised, originally the tailrace had
emptied directly into French Creek. However, the accumulation of
slag and the damage caused by several floods prompted the owners
to change the creek's course and to run the walled-over tailrace
along its original course to empty into the creek some 250 feet
farther down. This created more room for the dumping of slag and
also somewhat better drainage of the furnace area.

The drainage situation presented a constant problem to the fur-
nace owners. The presence of any moisture invited a disastrous ex-
Plosion during the casting process. Indeed, the ground water level

Tose to only about one foot below the level of the cast house floor

at the time of the archaeological exploration.16 Usually, the fur-




fﬁ nace workers built drains beneath the floor, but Abel found no
evidence of these, though by his own admission he did not explore
this possibility thoroughly.l7 Though convincingly documented in
both fact and legend, this situation appeared to discount any evid-
ence of the manufacture of large iron objects, especially cannon,
at Hopewell.

Cannon had to be cast upright, in a long mould. The height of
the water level made this impossible, and Abel turned up no evidence
of a lined pit where it might otherwise have taken place. Tests
did show that the ground water level had risen several feet since
the furnace began operating, but the previous level still would not
have allowed the casting of cannon.18 As a result, some archaeol-
ogists dismissed the belief that they had been made at Hopewell.
Abel, however, cited specific evidence indicating that Hopewell
had indeed cast cannon. Revolutionary War records show that Mark
Bird was paid $15,042.00 for "112 tomns, 16 Cwt., 1 Qr., and 16 1bs."

= How could this be? A mould for an ordinary

of cast iron cannon.
twelve-pounder had to be at least nine feet in length. The lack of

a pit and the height of the ground water level had seemed to prove

this impossible, unless done in an unorthodox manner.
Abel disagreed. He proposed that the workers had indeed cast
cannon at Hopewell, and in the ordinary manner. The means by which

they accomplished this was with a crane. The crane, operated by

block and tackle, would lift large, clay-lined ladles of molten
iron to the top of the cannon flask where the workers would pour
the iron into the flask. He proposed the presence of two such cranes,

one on either side of the cast arch, supported by a large beam. Fur-
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nace documents support Abel's theory. The Ore Book of 1855 re-
> ported the sale of the Hopewell crane and crane iron to Union Fur-
nace.20 The 1962 discovery of several cannon balls in the slag pile
also substantiates his theory.

Though the restoration of the furnace was, to a great degree,
much easier than the restoration of the cast house, this did not

diminish the furnace's position within the overall plan: "Equally

important with the refurnishing (of the cast house) is the restora-

¢ tion of the historic open hearth at the furnace cast arch."21 The
] f?i moulders used this open hearth from 1770 until 1844, when they cast
g =§;' the last stove plate.22 The hearth consisted of a damstone, a dam

plate,. a forehearth, and a timpstone.

The damstone held back the molten iron until enough had accumu-
lated to allow a casting. Then, a furnace worker pulled a plug at
is the bottom of the damstone, letting the molten iron run over the

iron dam plate into the forehearth. Here, the timpstone at one end

?:ﬂ and the damstone at the back held the iron in a pool-like setting.
,j The forehearth was generally covered to prevent the escape of flame
and the blast. The moulders then dipped their long-handled 1ladles,
lined with clay, into the red-hot liquid, filled them, and poured
B the iron into the prepared moulds. This had to be done quickly as
| the iron cooled quite rapidly. Authorities list hearth sizes as
eighteen inches in width and forty-two to forty-four inches in
length; Abel recommended these sizes as the minimum for restoration.23

Rather than rebuilding the entire furnace stack, the planners de-

cided instead to clean out the bosch and hearth area and regrout

the entire structure. From there they found it a simple matter to
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e replace the damstone at the bottom of the bosch. The restorers de-

" cided not to reconstruct the open hearth entirely,'for this would
preclude demonstrating the making of pig iron. Thus, they had only
the damstone replaced, leaving the explanation of the open-hearth
_technique to the park rangers and pamphlets. This allowed the place-
ment of a sow and pigs in the floor in fromt of the hearth to demon-
strate the making of pig ironm.

Having finished with their exploration of the floor, the archaeol-
ogists and park planners turned their attention to the roof. Early
photographs showed that a ridge ventilator extended along the entire
length of the peak of the cast house roof. A tall belfry stood at
the end of the roof in which hung a brass bell, used to call the
workers when it came time to make a cast. The roofing material ap-
peared to consist of a shingle-type material, suggesting either
wood or slate. Strong evidence pointed toward wood shingles.
Furnace records indicate extensive shingle manufacture, but no-
where do they mention slate. Shingles were bought, as well, from
Columbia, Pa., a common port for wood traffic. Indeed, the two
largest and most popular slate quarries, the Lancaster Company and
the York Company, did not even begin to quarry slate until after
1812, long after the construction of the cast house. There exists
no record of purchase for slate shingles, either. Archaeological
explorations turned up no evidence of either substance, but this

goes much further toward eliminating slate as a roofing material

as wood quickly deteriorates in the marshy ground. One would ex-
pect slate, if it had existed, to survive.24

Further archaeological exploration pointed very strongly to

o e e e R




: nother roofing material, however. Abel found numerous red clay
tiles scattered in the debris of the cast house floor. Though there
gre no records of tile purchases, the evidence came out very much in
ﬁifavor of this material. The old, original cast house and wheel-
‘iihhouse were both known to have been roofed with tile. It 1is very
F'1ike1y that workers transferred these tiles from these buildings to
the new buildings that replaced them.25 In addition, the very real
possibility of fire caused by sparks from the furnace virtually elim-
inated the argument in favor of wood shingles. The only wooden-
roofed building related to the furnace was the bridge house, but a
triangular stone section, extending from the furnace stack at the
point where the bridge house met the furnace, protected it.

The tiles, called “"Dutch tiles," were hand made for the restor-
ation of the cast house roof, using the tile fragments found in
the archaeological exploration as templates. The rTestorers modeled
the roof after that found on the barn at High Farm, owned by the
Knittle family, in nearby Poplar Neck, and built in the 1740'5.26

When restoring the belfry, the planners took the design from
the so-called "Stokes" photograph, the only such picture to show
the cast house still standing.27 Originally, they encouraged
visitors to ring the bell. However, they discouraged this practice
in the later years due to the excess noise and fears of damage to
the bell.

After the restoration of the roof and the floor, the planners
turned their attention to the furnishings of the structures. To
some, this constituted the most important part of the restoration:

"Furnishings are necessary in the reconstructed casthouse (sic) to
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%genable the visitor to easily and vividly visualize and understand

fg%how redhot (sic) iron and siag flowed from the furnace and how mould-

' ors employed tools and equipment in a craft now rapidly giving way

?ﬁ%o automation."28
, The original furnishing plan called for a "red-hot glow" to em-
.T inate.from the cast and tuyére arches.29 This would also glow from
the gates and sprues of the filled demonstration moulds to give an
indication of how the process actually appeared. In addition, the
plan advocated placing a pane of glass or plastic in the floor soO
visitors could observe the plates of the mosaic floor. Finally,
the planners recommended placing burned moulding sand jn front of
the furnace. This would add not only color and authenticity, in
their view, but odor as well, to complete the jmpression of 2
working iron furnace.30

They scaled down the final plan somewhat, though, to allow for
better visitor passage and view of the furnace. The restorers set
up displays of tools used to handle the red-hot iron, including
slag rakes, shovels, sledges, and wheelbarrows. They also restored
the wooden crane, once used to 1ift the largest ladles of molten
iron.31 The furnishers displayed numerous smaller ladles, 8S well
as a large iron kettle which had held clay for plugging the damstone
tap hole and for lining the moulders' iron ladles.32

To add further to the authenticity, the planners placed 2 pile

S8 They kept the

of pig iron just outside the cast house door.
floor as packed clay as it was deemed too difficult to maintain a

layer of moulding sand due to the heavy visitor use.

Though the planners chose not to restore them, one cannot ignore
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the importance of some of the experimental structures built at
Hopewell during its long history.

The first of these was the stamping mill, used to crush slag to
recover any iron lost from inefficient smelting. Workers then re-
charged the iron into the furnace. Furnace records show the mill
operated from 1805 - 1822, though they offer no description of it.34
Based on models found at other furnaces operating during the same
period as Hopewell, these indicate that the mill was probably pow-
ered by a small, undershot water wheel located in the tailrace.
Improvements in the smelting method developed in the early 1820's
allowed this piece of equipment to become expendable. Unfortunately,
the modern road covered its foundation and power source, destroying |
both.

Several years later, Hopewell's owners hoped to take advantage
of a prbsperous period for the iron industry by erecting a cupola.
References indicate one was built in 1817, but they give no details.
The cupola produced small finished castings at a much more effic-
ient rate than the main furnace as it used much less iron, allowing
the moulders to fill the smaller moulds before the iron cooled off.
It appears likely that this piece of equipment was fairly large,
as cupolas went, due to the large number of moulders employed at
the time of its operation; this could also be due to an enlargement
of the cast house during that same period, however. 1In interviews,
two people mentioned seeing it but they disagreed on its 1ocation§S
Possibly, it sat west of the furnace, powered by the main water
wheel. Workmen found two walls in that location in 1942 along with

some buried castings.36
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Again taking advantage of new technology, the owners built an

anthracite furnace in 1849. Chapter I contains a more detailed his-

tory of this experiment.

In a final attempt to return the furnace to prosperity, the owners
installed an ore roaster in 1882. This device, designed to remove
harmful sulfer from the lower grade ore, became necessary as the
furnace depleted virtually all of the high grade ore in the area.
Made from red-painted iron plates on a masonry base, the ore roaster
stood twelve to sixteen feet high and ten to twelve feet in diameter.
The workers charged it from the top of the furnace bank wall,
against which it was built, and removed the roasted ore from its
funnel-like base.37 Despite the efforts of the owners, however, the
furnace closed permanently the following year; they sold the ore
roaster for scrap in World War 1.38 Its base, buried by the
modern road until excavated by Paul J. F. Schumacher in 1955, sur-
vived intact.

The restorétion of the cast house and the furnace told only one
part of the story of iron-making and Stove-casting at Hopewell.

The rest of the story continues in the north and south moulding

sheds.




-

'1v. The Moulding Sheds

The north and south moulding sheds were actually integral parts

" of the cast house as a whole. No formal partitions separated the
.E;three areas, but the activities that the furnace workers carried

' fhout within each area varied greatly. It is easiest to understand
:@f.the reasons behind the restoration of this building by dealing with
L.each area separately, in the context of their relation with the fur-
nace. In the preceeding chapter we discussed the function and the
restoration of the casting area, as well as the furnace itself. 1In
this chapter we shall examine the area where the products of the
furnace were actually made -- the moulding sheds.

The casting area separated the moulding shed into two sections,
north and south (Figure 4). As a rule, the moulders performed most
of their duties in the south moulding shed, using the north shed
for the storage of patterns, moulds, and tools. Occasionally they
used this north shed as well, especially during the furnace's most
prosperous times.

0f the entire cast house/moulding sheds complex, no trace Te-
mained visible above the ground level when the National Park Ser-
vice acquired the property in 1935. However, Roy Appleman, the
Park historian, recognized the essential position of the complex,
for it represented the main production area for the fuénace. As
a result, he and all the other Park Service personnel recommended
the complete restoration of the complex to its appearance in 1840.

In addition, he recommended displaying the tools and the working

conditions of these areas.




50.

.. . S— S T T e
R T e e =
. | = e e L i il
n8-,39
= ...I-ml-ﬂu.ﬂﬂllllli T
ot l.‘.....u l_l.-.‘..o._-. !—n S oot -]
.—»-.——I*l-..ﬂ*‘l.f i) .....4! T e TT
LU T RPT TPRETEE | ey N :J
_ " ), T Lotz STIEN BhOLE s .
.—-.I ”ounul lll_—ul..n.l . ——bl— T |.—J—i-... . . _—
1% ._.H.. . X SETXT NSy I 8,
VoS Lrns g % : . _ %
T. ! e s Jp..“u.u..lll.. iR} _
¢ . L ~ ReEnsiey I
ﬂ . NV Bimi my H - 4. 1 by ﬂ
: b . sadut yreeit t et N R ) H
' L .-.i# d “ 1 N
TF S avs T R
TANE i%vd _ NRT o
r praem " T ; i
. - * M- - R L Weisn 3 2
PR B aaas L FIRIN M} . [l ¢ I —_— N [
i - ' iy . . H ~ HEOWUYY acom
2 : — P

- ap— .

WA 3

R M e T

- | — e * "
5 T T
L — ——— (o oy "~ \ _ . I—lﬂ.u -JJI-J WHals ‘suran ]
!1 I3 wrafe .n-ﬂ.n.u.vﬁ\. PO L ; R ! | T aabep S 2 e
..lo. I iy TEY kg .._-u-\Ll. = ry— 35 n.-. -
o, H * . H _v
i Bt 1aons aag h ol FOSY BELLAs B _Ihhu.;.lll =z —
_ ﬂ Vooem o= LT L
: : W —— e | .
u.._! v o ceemtrma s e . . PP N g e
i - * o L] ]
& e [ Inonea L
W) sRalb i guen? fivna wom I 4.
| ATHT 0% Avls ssinn N
! Spraseu 387 w14 anin Ll 1T R TRL FRFY IT WPy S L P PRI ..-L e -1 »
= _ CETL 194 dues ewinine ) REPY TV 3 (P ‘acom W) e
I NTVWSH HEuET m FEAoH TEvS CEL .
in' _ =
1 L
_ e — -4
= |, -
ﬂ — - et § 1 _ - — #* = = miimTT—— -nl._lu— Tivls wwn g 5,9
LA ¥ P; . -
g — : “Hit-1 &
— ﬂ _ ..-.
Tivm .-:o:g o, e
. F30IME oMILEIND ; Ik
LR . [ S - 4
BIVYHENY _ _ M.
OHILEIRE H ' Fl L
! K
v
| AL L
H ol
4
n_J.Li _ i m ]
—_ ] ¥ 4
s B WM ...AP_ NINET)

et e e

Wos i Lennt 'veina seg
TiiB9  load

R

L} O ..9-

S

=5 Al‘“ll Ar\

3,5k 02

heds.
Division
ark Service).

ing s
ior,

and mould

partment of the Inter
, National P

)}
]
pn ] =
[a] (s}
£~ o
+
+ (3
w =
21} ]
8] +
7]
Qo
L0
+ Q
v
Y o
[ B =]
© o
(=g s
W g
~ [=1)]
[a P BT
o n
o
[ R ]
on
244
oLy~ 0
<
[}
=
o}
by
o=l
kL,




al.

{i; The determination of the appearance of the cast house/moulding

H;%heds complex required the assistance of an expert. The National

_::?ark Service hired archaeologist George Abel, who conducted most

.;f%f the research; however, he took many of his leads from work done

T;iiﬁreviously by Ronald J. Mason. The restorers closely followed

ﬁziiAbel's recommendations for the restoration of the building.

| He began his exploration in the south moulding shed, the largest

~."'r-:'.and most easily definable area of the complex. The archaeological

/ exploration took on even more importance as the restorers could

o3 find no photographic evidence of the appearance of the south shed.

The restoration would have to be based almost totally on the re-

sults of this project. .

5 Abel first excavated along the south wall of the s»uth shed

r and came up with an interesting discovery. Rather than running
parallel to the tailrace, as one might expect, this wall overlapped
the race toward its western end. Thus, the archaeologist determined
that the wall was not a part of the original moulding shed, but was
one from the later, expanded one. That the wall was also bound di-
rectly to the tailrace led him to believe that the furnace workers
built it at the same time that they altered the course of French
Creek and covered over the tailrace, probably in the early 1800's.
Abel also found a nearly pure sand floor with virtually no slag in
it.! This showed that the workers did 1ittle actual moulding in
this area; most 1likely, he surmised, it was an area where the
moulders prepared the moulds and assembled the finished products.
Further exploration, however, turned up a deeper layer of burned

moulding sand with many clamps, pieces of metal, and larger drops




-Pﬁbf jron scattered through it; this suggested that the workers used
Fihe area as the main production site for cast products such as stove
'fgplates.z This evidence also pointed away from the possibility that
they produced pig iron; Abel found many gates and sprues from the
;moulding process, but no pieces of pig irom.

As a first step in the archaeological exploration, the explorer
had a bulldozer scrape away the topmost layers of soil. Unfortun-
ately, the bulldozer dug too deeply into the historic soil layers.
Thus, though he found many jron artifacts within these layers, Abel
could not definitely determine their relative ages, nor could he
accurately establish the chronology of the objects.3

Also along the south wall, the archaeologist found another inter-
esting area. Here he discovered many flask hooks, staples, pins,

and nails, some with the wood still attached to them?

Obviously,
this had been the site of a large pile of wooden moulding flasks.
Furnace workers interviewed by Appleman confirmed this, stating
that the moulders discarded old and broken moulds along the south
wall of the shed.’

Abel turned up many red clay nputch tiles' along this wall, as
well.6 The abundance of these led him to believe that they con-
stituted the main roofing material, not wood or slate shingles.

Further exploration of the floor turned up another surprising
discovery. In the clay, Abel found a series of shallow, parallel
grooves, running north and south, about three feet apart. These

grooves appeared to be impressions left by wooden "sleepers' --

boards placed on edge to support a wooden floor.7 No previous

explorer had detected these, nor expected to, as the Ironmaster's
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Mansion and the office-store were the only other buildings within
the village known to have had a wooden floor.

One aspect of the moulding shed's floor puzzled Abel: five post
holes, somewhat haphazardly dug in the clay. He thought at first
that these could have been for added support of the roof. However,
the exploration turned up six substantial support piers which he
thought more than capable of supporting beams for the roof. S An-
other theory was that these posts held up a loft, though Abel found
no evidence of stairs for access to such a structﬁre.g
Other evidence, though, seems to point to the conclusion that

they had supported a loft. The moulders needed a dry place to store

the hundreds of patterns used for stove casting. Yet, enough space

T

did not exist within the moulding shed to store this many flasks
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while still allowing the moulders room to work. The moulders also
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had to have ready access to these moulds.
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Evidence to support this also existed on the furnace itself. An

=
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iron pig jutted from the wall of the furnace at a height of about

twelve feet. Abel could think of no other use for this than as a
10

T e

support for a loft. In addition, the white-washing on the furnace

wall ended at the same height as the pig, suggesting that some sort
of structure had existed there.ll

While excavating the south moulding shed's floor, Abel located

an additional wall. Found beneath the clay floor and surrounded by

slag and scattered pieces of iron, this wall, in Abel's opinion,

was probably part of the original, smaller moulding shed.1?
A 1958 archaeological exploration, led by Ronald Mason, had

discovered yet another wall, running east to west as an extension
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of the south wall of the furnace. Dubbed the "central east-west
wall," its purpose eluded Mason. Abel explored this area in great- el

er detail, noting that the original builders had sunk it into the

clay floor; this indicating a later construction date than the other
walls. This also eliminated the theory that the wall had been the
original south wall of the cast house, before the furnace owners
built the south moulding shed. 13 The cruder masonry quality also
indicated that it dated from a later time than did the rest of the
building.

Another theory suggested that the owners constructed the waill
to close off the south moulding shed, soon after they ceased the
casting of stove plates in favor of pig iron production.14 This
shift lessened the amount of space required as they would no longer
need an area to store the stove plate patterns. The later construc-
tion supported this view.

Additional findings disputed the popular legend that the shed
burned, forcing its abandonment. None of the pieces of flasks found

15

in the area showed any signs of fire. Indeed, many still had

pieces of the wooden flasks attached to them.
Mason also discovered a shallow pit in the southeast corner of
the shed, filled with clean, yellow sand. He speculated that this

had been the sand-mixing pit, where the moulders had mixed clean

16

sand for the moulding process. Abel also explored this further,

finding it lined with clay and full of fine, yellow sand of a type
not used for the casting of pig iron.1’ Thus, it appears that Ma-

son's original assumption was correct.

Many archaeologists explored the area of the north moulding shed.
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These explorations overlapped quite often, making it very difficult
to determine which explorer uncovered what; often, as a matter of
fact, the completed exploration and interpretation of an area re-
sulted from the work of several archaeological projects.

Most of the explorations concentrated on the north wall of the
moulding shed. This wall, commonly called the furnace bank wall,
was built against the hill to prevent the earth from collapsing
into the moulding shed. Although eleven feet tall, only the top
two to three feet had a smooth finish.18 This indicates the height
of the fill had reached behind it, for the builders considered it
foolish to finish a wall smoothly and then cover it.

Here, again, the wet conditions posed a major problem for the
builders. Apparently, after a few years the weight of the wet
ground behind the wall so weakened it that the workers had to erect
another wall -- called a batter wall -- flush against the original.
They no doubt built this batter wall after they built the outer

19

wall) as it rested on top of the clay floor. Further evidence

to support this turned up upon the discovery of a door, originally
open in the outer wall, but sealed by the batter wall.20 In ad-
dition, Abel's exploration located a stone built into the batter

wall that had a hole worn in it -- apparently by a post -: an
unlikely component if the wall was original.21
At the time of the archaeological explorations, the fill behind

the earth wall consisted mostly of charcoal. The owners, dismayed

with the rapid deterioration caused by the heavy, wet earth pressing

against the wall, apparently replaced it with the lighter charcoal

dust in order to relieve the pressure on the structure.
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The charcoal fill, however, allowed the water to seep through much
more rapidly than it had previously. It flowed so heavily that

22 such a heavy flow required

Abel defined it as a natural spring.
some means to drain it away from the furnace to avoid a steam explo-
sion.

An earlier exploration had located an underground stomne duct in
the north moulding room. The explorers theorized that this duct had
been used to carry air from the tuyere to the cupola?3 Abel, however,
thought it more likely that the duct had served as a stone drain.

He explored it further, following it from the north moulding shed,

24 This

under the east wall, then southward toward the tailrace.
proved, beyond virtually all doubt, that it was a drainage duct.
Abel also discovered the impressions of woaden sleepers in the

5

floor of the north moulding shed.? Thus, this area too once had

a wooden floor. During this exploration, he alsoc discovered another
wall, probably a remnant from the original cast house.26
Ronald Mason made perhaps the most startling discovery during
his exploration of the east wall of the complex. He found a discon-
tinuity on this wall, perpendicular to its face. This discontin-

uity turned out to be yet another wall, much more crudely con-
structed than the east wall. Initially, Mason believed this new

27 Further investig-

wall was a remnant of the original cast house.
ation discounted this, however, as the newly discovered wall joined
the east wall at the same level. This investigation revealed, in
fact, that this wall represented the south wall of yet another
building attached to the cast house/moulding sheds complex. Mason

found the new structure's foundation built upon slag, dating it la-
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ter than the other building in the complex.28

Further searching re-
vealed a layer of broken plaster rubble along with slag, mortar, and
fallen stones. This led him to believe that the foundation outlined
the site of the wheelwright shop, whose location had up until then
been undetermined; historical research had turned up no other plas-
tered building.29

Abel, however, disputed this theory. When he explored the site
more thoroughly he found plaster deposits only at the northeast cor-

ner of the building.30

He also discovered a partition in the build-
ing, which divided it into a north room and a south room, neither
large enough for a wheelwright shop. He believed that the building
served as a cleaning house.

Moulders often paid other workers to clean their castings, a
necessary step in the final preparation of the cast stove plates.
The cleaners detected defective castings and saved freight charges
on the weight of the sand clinging to the plates -- Hopewell deliv-
ered its plates freight—paid.31 This operation took a fair amount
of space, though, space which the moulders could better use for
production. Hence, more than likely the cleaning area occupied
another, yet close by, building.32

However, Abel could not definitely prove this hypothesis. The
two rooms of the "annex" -- as the park developers named it --
appeared to be quite dissimilar, though the same roof cove}ed them.
The south room had a solid stone foundation completely closing it
off, or at least partitioning it, from the north room.

Examination of the.clay floor revealed the presence of sleeper

grooves as well, indicating the prior existence of a wooden floor.
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In addition, the explorers found butt impressions for wooden beams

- along the edge of the foundation; these indicated that a wooden

frame structure once stood above it.33 These impressions indicated
where the vertical wall beams fit into the foundation.

The explorers also found a round opening in the east foundation
wall of the annex. Abel could think of no other reason for this
opening but for the passage of a stove Pipe. Thus, the presence
of a heating source seemed to indicate the use of the building
throughout the year. This cast doubt on the use of the building
for a cleaning area as the furnace generally did not operate in
the winter. Other authorities proposed its use as an office or a
pattern shop, though they also could not locate any conclusive ev-
idence.34

The north room, unlike the south one, did not have a stone
foundation. Rather, stone piers Placed from seven to eight feet
apart, supported this structure.>°> Though also frame, it did not
have a wall to separate it from the south room as did the latter.
Neither could archaeologists find evidence of the prior existence
of a wooden floor above the clay one. Very likely, then, the fur-
nace operators used this room as a warehouse or storage area for
castings, or possibly as an area for packing the finished castings
into boxes for shipping.36

Little evidence of any roofing material turned up initially.
Most believed that when the workers tore down the annex they sal-
vaged the roof for use on other buildings.37

The restorers could not rely entirely on the findings of the

archaeological explorations in order to create these buildings,
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however. Often they found it impossible to determine the appear-
ance of many features such as windows and the shape of the roof.
In order to reconstruct these buildings properly, they had to find
other sources of information.

The restorers mainly used three other sources to guide them.
The first of these consisted of data on construction activity re-

58 These containe

corded in the furnace account books and records.
numerous references to purchases of large amounts of lumber, pay-
ments for relatively short but intense periods of masonry and car-
pentry work, and increases in the number of employess in certain
areas. All these gave a fairly reasonable indication of the amount
of restoration or construction occurring at a specific time and
where these activities took place.

A second source, and probably the most valuable, came from in-
terviews with men and women who had worked or played at Hopewell

e Unfortunately, these were accu-

during its period of operation.
rate only for the buildings that survived until, or existed during,
the later years of the period. Still, these interviews provided
the restorers with a good picture of the appearance of the village
and also of the locations and functions of the buildings that had
since disappeared.

The restorers used old photographs as a third method to discover

40

the appearance of the village. These mostly included photographs

taken by amateurs some time after the furnace had shut down perman-
ently and the owners abandoned the village. The earliest photograpl

41

dated to the 1890's. Some, however, particularly those showing

the dilapidated but still intact cast house, contributed greatly
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The latter two sources verified the design of the cast house/

Eﬁ moulding sheds complex. The most important sources included the
i;"Bullﬁ photographic series, named for the photographer, and inter-
:{_Views with C. Sheridan Painter, a former Hopewell resident and
contractor.42

August of 1964 marked the beginning of the $11,000 restoration
project. The Park Service hired a crew of Amish carpenters to do
the actual reconstruction of the building.43 These men employed
the same construction methods taught them by their grandfathers,
the same methods used by all carpenters of that day and age. As

a result, with only minor exceptions where it needed more substan-

tial support, the complex took on the appearance of -its former

self, even to the hand-pegged joints.
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As one of the first steps towards the stabilization of the
buildings, the workers rebuilt the north wall. This had shifted

outward when the replacement of the heavy, wet earth with lighter
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charcoal relieved the pressure upon it, creating a space between
it and the batter wall. Dust and dirt quickly filled this spﬁce.
In addition, the heavy flow of water from the spring had leached
virtually all of the 1lime mortar from around the stones of the
wall, weakening it further. The restorers gave the reconstruction
of this wall priority as it would serve as a major suﬁporter of
not only the clay tile roof but of the cast house itself.44

Before the actual reconstruction began, the planners ordered the

removal of the central-east-west wall that once partitioned off the
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e As the Park Service

south moulding room after its abandonment.
hoped to restore the structure to its appearance when the furnace
produced stoves as a principle product, the south moulding shed held
~an indispensible role in this production. Thus, the planners

agreed that the wall did not fit in the reconstruction plan.

The Park Service tried to restore the entire complex as accu-
rately as possible. They even went so far as to have the park
staff salvage old, distorted glass from various sources to use in
the windows, and replacing the floor's sleepers in the exact grooves
left by the old ones.46 However, some situations forced them to
make certain non-historic additions, such as replacing some wooden
pegs with bolts for better support. The most inaccurate recon-
struction was of the east wall of the cast house énnex, specifically
the doorway.

The Park Historian believed that the early furnace workers drove
their wagons directly into the cast house itself in order to load
them with iron products. However, upon excavating the annex, the
archaeologists found that the doorway opening between the north
and south rooms was too small (8.9 feet) to allow the passage of

Y The planners had already decided

these wagons with their teams.
to use a wagon and team during the furnace demonstrations, but the
narrow doorway prevented this. They rectified this by eliminating
a window and a post on the north room's east wall, thus enlérging
the doorway. By doing this they also increased the ease of vis-
itor movement and admitted more light to the interior of the com-

plex. As a result, the enlargement somewhat improved the access-

ibility of the furnace and cast house, but at the expense of his-
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torical accuracy.

The restorers considered the proper furnishing of this complex
to be equally important to the reconstruction of the buildings them-
selves:

Furnishings are necessary” in the reconstructed cast-
house (sic) to enable the visitor to easily and vivid-
ly visualize and understand how redhot (sic) iron and
slag flowed from the furnace and how moulders employed
tools and equlgment in a craft now rapidly giving way
to automation.48

The furnishing plans concentrated most heavily on the moulding
shed areas, the sites of the main activities outside of the furnace
itself. They set up several moulders' benches in each area and
displayed many wood patterns to "convince the visitor of the many

kinds and types of stoves made in this building."49

They also
displayed many cast stove plates in various stages of preparation --
some freshly cleaned, others with the gate metal still attached.
Many of these came from copies of plates in the Historical Site's
collection, from existing stoves, and from patterns existing at
Warwick Furnace and found at various historical societies as well

>0 To be even more

as the Pennsylvania State Museum in Harrisburg.
historically accurate, the planners set up a display pile of de-
fective castings outside the buildings.

The Park Service also acquired for display many tools used in
the casting process. These tools included shovels, sieves, and
of course, hundreds of wooden flasks.51

The cast house annex area posed a special problem for the re-
furnishers. They did not know its true function and thus did not

know how to furnish it. The north room proved less of a problem
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than the south as it was previously some sort of storage area.
The restorers simply placed a supply of wooden flasks within it.
The south room, however, did not lend itself so easily to such
a solution. The problem remained to find some function that fit
its construction and location. The park planners eventually decided
to furnish this room as a carpenter's shop, for a self-contained

village such as Hopewell required such a shop. Thus, this inter-

pretation fit into the village's reconstruction as a whole. In

addition, archaeological explorations had not as yet turned up a

i

v g

site for the carpenter's shop. By placing it in the south room

of the annex the planners displayed an essential unit for the
function of the furnace and the village while, at the same time,
they established an interpretation for the south room.

The total reconstruction of the cast house/moulding sheds com-
plex cost over $30,000. With this money, the Park Service restored
these buildings as nearly as possible to their appearance in 1840.
Often they took shortcuts or made unsubstantiated assumptions.

The unpracticed eye, however, would never take notice of these.
The historical accuracy of this reconstruction stands out, in the
visitor's view, as an outstanding attraction to the village.
Thanks to the efforts of the park planners, few other places may

lay claim to such a legitimate restoration.




V. The Wheel House and Blast Machinery

A complex set of blast machinery supplied the blast of air that
fueled the furnace's fire. The water wheel formed the main compon-
ent of this. During the most prosperous time for the furnace, the
wheel, called a "breast' wheel, stood twenty-two feet in diameter.
For a breast wheel, the water from the headrace fell into the wheel's
buckets on the same side as the headrace. This is opposed to an
“overshot" wheel, where the headrace carried the water over the top
of the wheel to dump it on the opposite side, or an"undershot" wheel,
where the flow of water from a stream or tailrace beneath it turned X
the wheelﬂ

The remaining blast machinery consisted of the pistons, blowing

i _

tubs, receiver box, blast pipe, and tuyére. The wheel drove the
great.leather-lined piston up and down within the blowing tubs,

forcing a high-pressure blast of air into the receiver box. Work-

i

ers could control the pressure of the blast by adjusting an opening

o
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on one side of the receiver. From here, the air traveled through
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the blast pipe to the funnel-like tuyBre, which concentrated and
directed the blast of air onto the burning fuel in the bosch of
the furnace. The pistons worked alternately to produce a fairly
even blast.
The wheelhouse supported the blast machinery. It also ‘covered
and protected the wheel and the machinery from the weather. :}
Nothing remained from the wheelhouse when the National Park Ser-

vice acquired the village site. However, much of the blast machinery

remained in fairly good repair, though dismantled. The Franklin
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Institute in Philadelphia had bought the machinery from the

Brooke family in 1930 and had stored it under a temporary shelter

at the site, pending its removal to the museum. The park planners,
led by Roy Appleman, envisioned completely restoring the wheelhouse
and the blast machinery to working order. Along with completing

the historical accuracy of the furnace area, they saw the working
wheel and machinery as additional visitor attractions to the Historic
Site. In addition, Appleman believed that the restored antique
machinery could constitute the most valuable part of the entire
restoration.1

The twenty-two foot water wheel described above was actually
the second water wheel used at Hopewell; a thirty foot overshot
wheel originally supplied the blast to the furnace. Located at the
same northwest corner of the furnace, it was, however, oriented
differently. The owners built the first wheel with a north-south
orientation, whereas they placed the second wheel in the east-west
direction.

Two headraces supplied the water to the older wheel, an east
race and a west race. Both quite long -- over a mile for the west
race -- they originated at two small creeks near the edge of the
valley. The wheel operated wood and leather bellows situated be-
neath the bridge house.

This first wheel existed from 1770, when Mark Bird built the
furnace, until between 1790 and 1810 (popular tradition says 1790).2
During this period, a dispute with a neighboring landowner over the

water rights to French Creek forced Hopewell's owners to abandon

the west headrace. This led to the damming of French Creek and
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the construction of a new and vastly shorter (one-quarter mile

long)} west headrace. This, however, reduced the head of water --
the height to which it would flow at the wheel -- to only sixteen
feet, not nearly enough to clear the thirty-foot top. Thus, the
owneré had to replace the wheel with a smaller one. While doing so,
they also changed its orientation in order to take advantage of

the heavier flow from the new west race.

At the same time that they changed the wheel, the owners also
altered the blast equipment. The older wheel had operated a crude
set of wood and leather bellows, forcing the air into the furnace
through an iron pipe.3 Furnace records for 1798 first mentioned !
“"tubs,'" but these may or may not have been part of the blast machin-

ery.4 Park historians now believe that a crude set of casks supplied

the blast by 1805;5 these were probably not as advanced as the

machinery used years later. The owners almost certainiy placed f

more sophisticated machinery in place by 1817, for researchers found 1

several references to "blowing tubs" and "patent elastic piston j

springs" in furnace records dated between 1817 and 1822.6
The blast machinery stored by the Franklin Institute also in-

cluded some equipment from the later period of the furnace's 1life. %

This included a regulator, a box placed on the ground in front of

the tuyére by means of a handle on its side.7 The furnace workers '

used this to supplement the receiver. |
The steam engine and boiler, installed to help turn the water

wheel in the last days of the life of the furnace, remained among

the stored equipment. The park planners restored neither the steam

machinery nor the regulator as these dated from the period after
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1840, the park's interpretation period. The Park Service com-
pleted negotiations with the Franklin Institute in 1941 and assumed
full title to the equipment.s

The furnace workers built the wheelhouse to protect the blowing
tubs and receiver from the elements. A wheelhouse probably did not
exist to cover the original wheel as the bridge house adequately
protected the bellows located beneath it,.

References to a wheelhouse first appear in furnace documents
dating to 1818, noting that the owners had paid Michael Sands "for
building a Wheel House."9 Possibly, some type. of crude structure
protected the blasting casks until Sands constructed the building.
The appearance of the wheelhouse apparently did not change during
most of the remaining operation period, for no records indicate alter-
ations to it until 1879.10

These alterations were fairly minor. To retain the increasing
piles of charcoal fill and slag, workers raised the walls of the
wheelhouse. They also extended the roof to that of the bridge
house in order to reduce the amount of run-off from the rain into
the cast house. Though these changes occurred after the 1830 -
1840 restoration period, the planners did not alter the 1879 ap-
pearance of the wheelhouse. By restoring it to this appearance,
they better protected the many valuable items in the furnacg group
building complex.

As the wheelhouse had completely disappeared by 1935, the park
Planners had to rely on other sources of information to determine
its former appearance. Archaeological explorations told only the

story of the wheelpit and the wheelhouse walls. In addition, fur-
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nace records contained very little in reference to the building.
As a result, the planners turned to other furnaces in the area that
had better-preserved blast machinery in order to gain an idea of
Hopewell's appearance. They also made use of photographs showing
the machinery still intact (Figure S).ll From these they determined
that the wheelhouse had been a frame structure, with wooden slats
and wooden steps leading to the blast platform above the wheel.12
After excavating and stabilizing the wheelpit, the restorers re-
placed the water wheel. Deeming the original wheel much too deter-
iorated and valuable to use again, they constructed a new wheel,

13 As with.the restoration of the i

using the old one as a pattern.
cast house/moulding sheds complex, they hired a group of Amish car- |
penters to build it. The carpenters followed the construction of
the old wheel as accurately as possible, even using the same kind
of wood.. However, their desire to preserve as well as display this
equipment forced them to use some non-historic methods. ;

Most notably, they replaced the huge, wooden base beams with

concrete beams to support more adequately the weight of the wheel

and blast machinery. Though they sculpted and painted these beams
to give them the appearance of wood, this was effective only from
a distance.

Preservation worries forced a second, more minor, altgration.
On the original wheel the white pine wood had swelled so that it

14 The restorers treated the new

fit tightly in the wheel housing.
white pine with creosote, however, in order to seal it from water

damage. This treatment prevented it from swelling; thus the wood

did not fit tightly enough. The restorers had to install non-historic
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steel tension rods to hold them in.ls The average visitor would
not notice these, however.

Some of the blast machinery still remained useable after fairly
minor repairs, in particular the receiver and one of the blowing
tubs.16 The other blowing tub and both pistons needed replacement,
however. This proved to be one of the most difficult projects of
the entire Testoration, for "while the reconstruction of the water
wheel and framework timbers was basically simple carpentry, restora-
tion of the blast machinery called for Precision work, all parts
fitting together with small tolerances."1®

As all the available pictures and drawings of blowing tubs
showed unsufficient detail to guide the reconstruction of the second
blowing tub, the restorers used the first one as a pattern They
also salvaged some parts from the deteriorated second tub, such as
the iron bands, to use in the reconstructed tub.19 They sealed all
the joints of the tubs and receiver with canvas tape to prevent
water damage.

Tinsmiths from Reading, hired by the Park Service, added the
finishing touches to the blast machinery system by reconnecting
the tuyére and the blast pipe system, painted black to resemble
the original.zo

The east and west headraces supplied the water to turn the
wheel. Furnace records dating to 1815 contain references to these
races, noting repairs to the "furnace race," the "furnace trough,"

and the "trunk."?l The furnace operators used the original east

headrace throughout the furnace's history. They altered and short-

ened the west race when they changed the wheel.
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At a conference in 1950, the park planners agreed upon the es-
sential need for the restoration of the headrace. Appleman, for
one, called it "most important for an historically and culturally

e They decided to restore the

correct and worthwhile restoration."
west headrace as its shorter length made it cheaper and easier to
rebuild than the east race.

Initially, problems arose from Pennsylvania officials concerned
with what they saw as excess drainage of Hopewell Lake through the
west headrace. The planners and officials resolved their differences,
though, and work began in 1951.

For the first time, budget constraints troubled the restoration.
Faced with these difficulties, the planners decided to restore only
the last one-third of the race -- a pipe originating at Hopewell

23

Lake would transport the water that far. They also could not

afford to restore more than two of the six original stone piers
that had supported the wooden frame as it approached the furnace.24
To save even more money, the restorers used park employees and

25

maintenance men to do much of the construction. They finally

completed the work in May, 1952. Formal dedication ceremonies

took place on July 6, 1952, offitially placing the restored blast
1 machinery into operation.

Despite their best efforts, the planners could only restore the

west headrace to a semblance of its original appearance, leaving
it much narrower than the original, and supported by only two of
the original piers. So hastily did they reconstruct it, in fact,
that by 1961 the race had rotted and required replacement.

Recognizing the importance of the race, the park planners de-
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cided to replace the deteriorated race with an historically
accurate one. This cost virtually the same as it would have to
simply repair it.z6

In the meantime, between 1951 and 1961, archaeologist Schumacher
discovered three of the four missing piers for the west race, while

27

J. C. Fisher Motz found the other. Harker Long, the former fore-

man at the furnace, supplied the dimensions of the original race.28
Another former Hopewell resident, C. Sheridan Painter, drew a picture
from his memory of the original appearance of the wooden flume.

Using these sources, the planners restored the west headrace flume

to its original dimensions and appearance, completing their work

in May, 1964.

During the 1950's, the Commonwealth of Pennsylvania drained
Hopewell Lake several times for maintenance. This cut off the flow
of water through the west race, forcing the park to use the village
water supply to turn the wheel and prevent it from warping.29 It
also prompted some offi;ials to call for the restoration of the
long east race as a supplement to the wést Trace.

The east headrace originated at Baptising Creek, more than 6100
feet from the furnace. Also receiving water from smaller Sprout
Creek, this race ran as an open ditch for most of its length, and
served as the main source of water for the furnace during its

prime.30

The race passed directly through the mansion grounds and,
by means of an iron pipe, under the ore pile to a wooden trough
just before it reached the water wheel.

Appleman easily followed the course of the race to its source

and recommended restoring some small parts of it. But, he also




noted that the amount of water that could flow through the race was
quite small in comparison to the west race. Unless the Park Service
planned substantial excavation and restoration of the race, he re-
commended no further restoration.

The cessation of lake drainings, along with the historically accu-
rate rebuilding of the west headrace, put an end to the calls for re-
opening the east race.31 -

Because it ran mostly underground, the restoration of the tailrace
required little work. Most of this work took place in conjunction
with the excavation of the wheelpit, the only open section of the
tailrace at Hopewell.

As they did with the cast house/moulding sheds complex, the park
planners rebuilt the furnace;powering equipment and structures as
accurately as the need for stability and preservation would allow.
Forced to make some non-historical changes, the Service strived to
work these into the overall setting as unobtrusively as possible.

The average visitor will hardly notice these changes.
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VI. The Bridge House and the Charcoal House

The fuel used in the smelting process at Hopewell consisted of
charcoal made from trees found in the vast woods on the plantation
grounds. During the furnace's peak operating periods, the owners
employed crews of '"colliers" (the official title of the charcoal
makers) with four men on each crew.1

The entire charcoal making process is too complicated for this -
paper to do it justice. A brief outline, however, will give the
reader an idea of the process.

The colliers piied the logs, cut to specific lengths, on their
ends to form a dome-like structure approximately eight to ten feet
high. As a final outside layer, they covered the pile with leaves
and dirt. The leaves smoldered instead of openly burning, and the
dirt helped contain and control the heat and fire. A chimney built
in the center of the pile allowed the smoke to escape.

Rather than burning the wood, the colliers wanted to remove
any moisture within it so that it would burn more efficiently. The
final product -- charcoal -- emerged completely dry, yet it still
retained its combustible components.

During the length of the burn, usually three or four days, the
coaling crews kept watch over the structure twenty-four hours a day,
always prepared to take action should the burn become uneven or get
out of control. They stayed in small huts next to the dome. The
""coaling season" ran from April to November, with the colliers

making charcoal constantly during this period.

After completing the burn, the collier crew raked the fuel into
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wagons which transported it to the cooling shed. This shed was a
large, open-sided building; the open sides allowed air to circulate
over the hot charcoal to cool it, while the roof protected it from
the elements. Once cooled, the workers carted the charcoal to the
charcoal house where they stored it for use in the furnace.

The charcoal house stood in fairly good repair when the National
Park Service acquired the village. Its buttressed stone walls sup-
ported a sagging, but intact wooden roof. Furnace records show
that the owners erected this building in 1801. However, despite
its age, it is probably not the original charcoal house. These
records designate this structure as the "New Coal House," indicatin
that there had been a previous one? The original charcoal house
had probably been constructed of wood, for construction records
directed the workers to use "what ties that are good" when con-
structing the "new" structure.4

In addition, these same records indicate the former existence
of an "upper" charcoal house, used for the storage of any overflow
from the main building.5 The sole remains consisted of only a
small bit of foundation.6 |

The new charcoal house served the village well. Furnace ac-
counts list only minor repairs to it until 1877; workers then Te-
built it extensively when the owners decided to reopen the furnace
for the last time.7 Indeed, the structure still stood in such gooc
repair that a report by the Park Service recommended not repairing
it at all until 1970, when the newly-shingled roof would need re-
placing.8

The cooling shed, however, had completely disappeared by the
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time the Park Service gained possession of the villiage site. Lo-
cated next to the charcoal house, its sole remains consisted of
the stone piers upon which the wooden roof support beams once stood.
The shed was probably built at the same time as the existing char-
coal house, but records reveal little other information about it.
The bridge house extended from the charcoal house to the top of
the furnace itself. Through this structure, workers carried the
fuel for the blast. Two "fillers,”" working twelve-hour shifts, took

turns feeding the furnace with baskets of charcoal, twenty-four hours

a day while the furnace was in blast.9

The first bridge house almost certainly dated back to the time
of the construction of the furnace in 1770 or 1771.10 This building
was essential to the operation of the furnace, for through it the
workers charged the furnace with charcoal, limestone, and iron ore.
A reference in 1801 furnace records called the structure a "bridge

house," suggesting that it had a roof at that time; possibly it was

covered when first built.11

Records from 1816 and 1817 indicate a great deal of unspecified
12

construction activity around the furnace at that time. This could

very well indicate extensive repairs or the rebuilding of the

bridge house as the owners prepared to reopen the furnace following

the long shutdown between 1808 and 1816. This aside, workers defin-

itely remodeled the structure in 1828 when they raised the furnace

stack.13

The owners also had the bridge house rebuilt in 1847, when accum-

ulated dust and slag allowed the shortening of the new building.14

At the same time, the owners purchased a set of Fairbanks scales in




order to weigh the correct amount of material for the furnace charge.
Before the installation of these, the fillers would measure the
charge by "rule of thumb,”" or by experience.15

The new bridge house had bins near the furnace mouth in which
the fillers stored charges for quicker feeding of the blast. It is
also believed that the fillers used these as places to dump any ex-
cess after weighing, or to make up any insufficient charges.16 The
workers carried the charges in long baskets during the earlier years
of the furnace's activities. Later, they used long,wooden bins
with handles, as well as wheelbarrows, for the same purpose.17

Of all these buildings -- the bridge house, charcoal house, and
cooling shed -- only the charcoal house remained standing (Figure 6)
Both the bridge house and the cooling shed posed few problems as
former village residents jndicated that its roof had resembled that
of the charcoal house, supported by wooden beams.

The bridge house presented more of a problem, however. The re-
storers could not determine where the structure's inclination began
and at what angle it had taken to the mouth of the furnace. The
bridge house must have had a fairly shallow slope to allow for the
transport of the furnace's fuel, but they had difficulty determining

just how shallow. To solve this problem they turned to old photo-

18 By comparing

graphs which showed the bridge house still in place.
the elevations of existing buildings with their relationship to
the bridge house in the photographs, the planners established the
inclination at approximately 8%.19 These photographs also allowed

them to restore the building to its original appearance. Though

this bridge house dated from 1847, the planners could find no ev-
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jdence of the appearance of the previous structure; thus, they
settled on rebuilding it to the 1847 appearance.

The use of the charcoal house as a barn probably helped preserve
it better than any other building in the village. 1In connection
with this use, it received at least minimal maintenance. The Park
Service was content to leave the building as they had found it un-
til it required major repairs. When unusually heavy snows in March
of 1958 caused a partial collapse of the roof, the Service began to
plan the restoration of the structure.

The previous owners had made several non-historic "improvements"
to the structure during its use as a barn. The owners had constructed
a small addition on the south side in 1880, making an enclosed ex-
tension to the bridge house where an open portico (the connecting

shed) had previously existed. Later, they replaced the wooden "fil-

ler doors" -- through which the colliers dumped the cooled charcoal
from the cooling shed -- with windows, to allow light to enter the
building.

As they had done for the rebuilding of the wheelhouse and the
cast house, the Park service hired Amish carpenters to restore the
charcoal house. They first removed the addition on the south wall
in order to restore accurately the connecting shed. Then, they re-
shingled and reinforced the roof. Here they found it necessary to
use some non-historic steel rods to prevent its collapsé again, but
the average visitor would hardly notice them.

The carpenters also replaced the non-historic windows on the
north side of the building with doors, as in the original building.

Careful investigation of the areas around the openings revealed rem-
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nants of pins and hinges on each side of the opening, indicating
that two shutter-like docors had once existed for each.

Removing the addition on the south wall created a large opening.
1t seemed reasonable that this opening had once been closed by large
doors. However, the planners could find no historical evidence of
this. Despite this, they recommended placing doors there in order
to protect the interior of the building from weather and from van-
dals after the park had closed.20 The restorers succeeded in fitting
these non-historic doors quite naturally into the overall appearance
of the charcoal house.

The restoration of the charcoal house began on March 30, 1965,
and ended .on July 30 of that year when the huge doors were completed.21

The planners furnished these buildings as an "unmanned, static

e Placing ﬁiles of char-

exhibit of charcoal manufacture and use."
coal beneath the filler doors of the charcoal house and displaying
wheelbarrows, baskets, rakes, and other charcoal-handling tools in
the bridge house, they attempted to recreate the appearance of the
buildings during the peak period of the furnace's operation. The
cooling shed provided shelter and a display area for the huge wagons,
and the bridge house once again held iron ore, limestone, and char-

coal in its bins. Because the scales were not present in 1840,

the planners did not restore them.

As they had with the other furnace-related structures, the Park
Service planners made every attempt to restore the charcoal house,
cooling shed, and bridge house to their aﬁpearance in 1840. A
visitor may still sense the great activity that once took place

here.
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& VII. Conclusion

'F When the National Park Service purchased the old Brooke estate

for the French Creek Recreational Development Area they alsoc acquired,
by coincidence, the site of Hopewell Village. The Service obviously
E did not buy the land because it included the ruins of this community.
3 Only a few of the buildings still stood, mostly in bad states of

disrepair; the others had, by this time, vanished with little or

: : no trace.
‘. Were it not for several innovative historians, in particular
g Roy E. Appleman, the village probably would have remained that way.
i Appleman first became attracted to the village when investigating
the well-preserved blacksmith shop. Noting the uniqueness of this
building and its contents, he developed an idea to restore it and
the rest of the village as an adjunct to the recreational area

centured around Hopewell Lake. His restoration plan formed the

basis of the village's reconstruction.

As the furnace operated during a period of over one hundred years,
the most difficult task facing the village's restoration planners
R, [ was at what time period they should base the reconstruction. Sug-
gestions ranged from the colonial period to the 1880's, when the
furnace permanently ceased operations. They finally agreed upon
a period extending from 1830 to 1840, the most suitable time for

this village.

The period encompassed the most prosperous era of the furnace's
operation. It also included the time when the furnace produced its

most distinctive product: the Hopewell stove. Few other restored




furnaces demonstrated the production of little more than pig iron.

The furnace's owners sold Hopewell stoves, renowned for their qual-

ity, over a wide area in Pennsylvania. Thus, the casting industry
afforded Hopewell Furnace an important niche in this country's in-
dustrial history.

In addition, by 1840 numerous technological advances had im-

proved the iron industry, advances such as anthracite coal for fuel

T =T
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and improved blasting techniques. Hopewell's owners incorporated
some of these improvements. However, as a whole, the casting process
there changed very little from colonial times. Thus, the restora-
'iiﬁ tion could show iron production methods from the time of the nation's
f i birth. through to the end of the casting era with no break in the
continuity of the interpretation.

When restoring the buildings, the planners went to great lengths
*'if to ensure the accuracy of the reconstruction. Archaeological in-
;ﬂ¢? vestigations provided the most important clues, but existing fur-

gl nace records and photographs also proved essential. In addition,
Appleman's interviews with former workers and residents from the
village furnished the restorers with important information as to

the size, location, and function of many long-since vanished struc-

tures.

From the preceding chapters, we can now reconstruct the chron-

ology of the furnace's operation:

5 1770-71 Furnace constructed, probably with the bridge
: house, cast house, and charcoal house; north-
south water wheel powering large double bel-
lows; water from the old west headrace and
the east headrace.
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East-west water wheel constructed powering
Primitive blowing tubs; water from new west
headrace.

Stamping mill built

Masonry and carpentry work (bridge house
rebuilt?); cupola built; blast machinery
improved or remodeled; wheelhouse built
or rebuilt.

Stamping mill discontinued
Cast house repaired

Furnace rebuilt and enlarged; tailrace
repaired or rebuilt.

Longest blast, highest tonnage of mixed
castings in furnace history.

Manufacture of finished castings dis-
continued; south moulding shed demolished?

Bridge house repaired or rebuilt; scales
installed.

Anthracite furnace in operation; charcoal
furnace possibly out of blast.

Furnace blown out.

Furnace rebuilt and relit; wheelhouse roof
extended to bridge house; steam boiler and
engine installed to turn wheel; larger receiver
added; cast house repaired; charcoal house
rebuilt or new one constructed; bridge house
floor repaired; ore roaster installed.

Furnace out of blast permanently.

From these, we may also determine four major periods of con-

struction about the furnace:2

Original.
Brooke and Buckley acquire the property.

Entire plant rebuilt for efficiency and
productivity

Put back in blast with steam equipment.
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Though the planners tried to restore the structures as accurately
as possible, they did make some non-historic concessions for better
stability of the structures and for easier visitor passage. In
general, these did not take anything away from the appearance of
the principle buildings. Upon weighing the evidence, however,
they should not have made one such alteration -- the enlargement
of the cast house annex door- (Figure 7).

Though the archaeological explorations showed the original door
to be too narrow to allow a wagon to pass through to the cast house,
the planners enlarged it to permit this. They believed that the
workers loaded the finished castings in the wagons directly within
the cast. house, yet no evidence existed to substantiate this. In-
deed, the original size of the door seems to contradict this view.
It seems more likely, in light of the archaeologists' findings,
that they had carted the plates to the wagons, using wheelbarrows.

:' The wagons and teams would have waited outside the door. !
In addition, the annex provided very little space in which the

{“_ wagon and team could turn around. Anyone who has worked with horses

will appreciate the difficulty in backing a team and wagon into a

Ercineey

space, as well. The alternative, pushing the wagon by human power,

would encompass a great waste of labor when compared with simply

-

fro

[

i waiting outside the door with the team and wagon. The planners |
= X [
Et would have done a greater service to the cast house annex had |
P '

E they restored it accurately,

?l Overall, however, the visitor receives an impression of a once-

ks thriving industrial community, frozem in time. Most of the build-

e ings now stand faithfully restored to a high degree of accuracy.
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The furnace group complex, following the restoration.
Note the enlarged door of the cast house annex which
forced the planners to eliminate its left window. View
from the southeast, circa. 1965. (Hopewell Village
National Historic Site Library).
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The interpretive exhibits within them also graphically describe the
production methods and working conditions endured by the employees
at the furnace. Thus, the National Park service has provided at
Hopewell Village a vivid and unique look into this country's past,

and at one of its most important industrial components -- the char-

coal iron furnace.
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