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EARLY MIBETKETOH' CENTURY IRON FURNACES 
! « A COMPARATIVE STUDY

er'
XThe rollòiring report mkes nò attest to be a definitive study, or 

: early 19th oentury iron furnaces • It is purely pragmatic in its* r „ ft
objectives, for the study m ò  undertaken primarily to find data whioh
would be helpful in planning the restoration of Hopewell Furnace and'* . ;
its outbuildings. Since two- of the most important features of that

3
furnaoe, the. Bridge House and thè Cast Hotfoe,- afe missing at present,

’ * 
their authentic reconstruction has long been planned. But data on-

the construction details Of these elements of the Furnaoe Group is
a

far frbm complète, and It was hoped that a comparative study of
i

furnaces contemporary with Hopewell FurnAce would provide some of the 

desired abaters.
** * f 1Assistant Direotor Lee, when recommending early in 1952 that this 

r.esèarch project be undertaken, suggested a '‘documented study- of 
ooinparablè existing furnaces • . • , complete with- plano, measurements 

and, photographs*”•' This suggestion,*unfortunately, could not be, 
followed;la its entirety, \ince tóost.-early .19th oentury iron furnaces, 
comparable to Hopewell * have disappeared' completely Or have become 
merely pìctures^ufe piles1 of stone andrubble. Several-disappointing 
trips were taken during the course of this study to old furnace Sites, 
but nothing Of any value, was discovered regarding the construction 
details of anything but the furnace stack itself. 3 r

The only well preserved ironworks,- dating from before the Civil' »
■*war, which codld be found was Cornwall Furnace, in LebanOh^County,



' Pennsylvania, about 40'miles west of Hopewell.. This-furnace, r
, <*

administered at present- by"the Pennsylvania Historical and Museum 

Commission, was visited in the hope-that significant and «helpful,
K ' ‘ ‘infomation» would be. forthcoming, but it Was found that it oannot 

*■ - ‘ ‘ ,
,be considered ‘oor^parable^to Hopewell and other early 19th oentury

i *i » . *.
furhaoee. Although first established in 1742, a quarter-century 
before Hopewell, the existing furn&oe and related structures at' •; * F.
Cornwall date frriia the late 1850^6, when it was extensively rebuilt

* a' ? '-j* *V- 1 * r
to take advantage, Of technical innovations,, in the ironmaking ‘industry.

* i i n * *
F6r that reason- it is- irt 'iaany Ways closed to‘the modern blas-t furnace
¡ than tb tSe more primitive ironworks characterized by Hopewell. Its

K ' ‘ v  , '' ' ' - - ’4
rBridge Houfee and Cast House,- for /example,, are. made of brisk and are-

* .* ■»
considerably larger than those formerly at Hopewell-, r'so that while

, * ¡5, '* , 1the general structural Arrangement is roughly similar there is no
..•* ’ - . <  1 . ' - ; * * 

real-similarity in construction details. « , * r
-■ _ - -• ^

, The attempt td find, exiiit lag -fumaoes Which'might aid in the
r, . ,

Hopewell restoration having failed,’ we begnn .a Search for .photographs
■* * > & A *

or drawings of ehrly 19th century ironworks, it was believed that 

more Success would result from this^ project, in the-light of' former 
Park, Historian ,Kufjack's -discovery iu 1949‘of old Hopewell photographs. 
in‘ the Chester County Historical Society. Visits were unde tb'that 5
- . ;■  ̂ t '* ‘ f ■
organization and to the’Berk's. County, Historical Sooiety in the hope

. * l'* * *I f '’ **, of finding similar .views of other nearby, furnaoes, and .a- few were 

discovered (see' Photos l and 2 below). Ho drawings or, sketches of ■.* * v - ' ^
any kind obuld be -located,, however £ and the available photographic

t ,*• y
evidence^ was not. overly helpful. .



.*■?

fc9

- The most importent photographic collection examined was looatèd
i * f t ■_ , * 1 ■' 5
in the-library of the Amerioan Iroa.ènd.Steel .Institute in New York ! « 

, * • * < * ■
City., .This- collection «as made about 25 years agot.byaÂ*. T. Keller,

* h ‘ , . *
Chief Construction Engineer for the Bethlehein Steel Company, and was- ,

•* * t- *-
purchased in 1948 by the Institute. ? It oonsists of well over 3*000

*' “ w /  ^
photographs of more.than 500 separate ironworks, located primarily in
the eastern seaboard states, about two-thirds of them in‘Pennsylvania,

w l1 * i
The'collection is still being catalogued, but was made a-callable ‘in

its entirety Tor this study. .Most'. of the photographs were ’taken byr' i r rs - l x* •» < , ,
Mr. Keller around 1930, and are therefore Of slight value for our

* i X?1 f \

purpoèe, but several blder/pictureB,.found byMr. -Keller infprivate 

’handstand’ in libraries,, were Included. • Some of , these were valuable
s * ra t r

‘for a ownparative btudy of early ironworks,.although theÿ unfortunately 
t did hot .pirovide, the detailed information* wê were-seeking* ,The - ... ̂ i 1 '%

** K * t
photographs inoluded in this report oamè from-thfese,various sources,

1 ; ' < . 5 - ■ “ ♦ . ;and are representative of all furnaces studied. 1
* 1 j »

Six, Pennsylvania furnaces are shown, all roughly contemporary
■i 1 iv/ith Hopewell Furnace'during-the period in ouest ion. Sally Ann * *

L 4

Furnace (Photo l) was built, ih“.northern Berks, County about'-'. 1791, and 
■' <•* » !* * f '  

‘operated until 1869; it was rebuilt .in part in 1879“ and abandoned in
i - » iif \

1881 after tl firé. * Windsor Furnace (Photo 2) was aitò located in
. . .  £

northern Berks County and was built iti 1768) it .was,abandoned about-
1850 until rebuilt after-the Civil War, and. finally Vent out or* » <

n ' * %
blast in 1882. Curtin or'Ea^le Furnace "(Photo 3) was built in Centre-

” o', *< 3
County about 1817 arid operated until 1915; during its later history-

&



it was a hot-blast furnace* Hecla Purnace (Photo' 4), alsb in Centre 1
, • ... • **''-* . .

County,4was built in 1820, rebuilt and Modernized inu1864, and 
operated until 1921. , Joanna Furnace (Photos 5 and 6), in Berks County 

„about 5, miles southwest o t Hopewell* was, built in 1792, rebuilt fori 
steam power in 1847, and operated until about 1890* White-Deer, *

■*%, I 1 * ^
Furnace (Photos;7 end 8) was built in Union County‘in 1846 arid 

abandoned in the late 19th eentury* : a •.

As oari be seen f r o m these pictures, all early blast .furnaces were
’s‘ .. ■ e s *

built on the some ’principles* That..-i's', all were tapering structures *.
"■Sr -* 6 4

óf; stone or .brick built near the-side of a small hill or’bank* Ther,+ , j . ,
V V ‘ t

furnace was Charged at the top'with iron óre and fuel. rànd the' molten
r tf * * ► f

iron was tapped froftfthe bottom of the furnAoe* A Bridge House was
”  •, T t?

built from the bank to the tunnel head of tooJof the furnace to i* ’ - „ * "V ‘ ** . '
* % ' ' *

provide a means for ,the’ conveyance of thé ore and, fuel, arid a Cast< ■ * > ’, r, ' ' • T
House was built against -the^furnace at the point where the iron was ** « / *

» * ‘  * *  •%tapped* While these -principles were followed in all oases, the
if* * •'* - *construction details were’usually“quite, different, the -variations due

' , , - Clargely to differences in local conditions and terrain*5 For exampl ,
son» of thè Bridge Houses depioted 'are supported on masonry’walls arid *- • <*■ ’ <*

some on wooden pilings; some appear to be almost level while’Others• ^ u ' • ' -
r- * r

have a. definite-upward"slope* On the other hand, the two Cast Houses

• shown (Photos S and,4) are roughly alike, since the problem'here was’. ' • ’ * *•'* , , t 1
simplerj'bobhrhave rather steeply pitched" roofs, large entrance dóortì,

i f ji •' 1 4 ‘ *
and a ridgè ventilator • Orily one picture was found, Showing a Bridge' * -* 2 fi '

; r »,
House interior (Photo S)„ but it is likely that the framing was*- ' *• * ‘ -P *> . 5
essentially similar .in most oases, simplicity being the keynote*
,  '  t-' i  ro* . -- ,  *

% '
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► 3 1„

‘ >

w

After ell, early Aiaerioern ironaasters Were neither enginèéi*e„ nor
. ’ . ' • K ~ ! ; „ -

* architects* nor' did they hire such technicians to drlw-Up blueprints M' *»• ** ** ’
before building an industrial structuré* They were- eminently practical r

 ̂ * ' ** fc * 3
jaeh nhc* in the most common-sénôe fashion1 Solved éaëH problem as it‘ '“*■ • , j ‘ . r, j 4 * Î
arose or delegated; it to anTexperienced carpenter or msod* The tahin

.. * f; - ' . , '** ! - *■
\ factors they" considered weVe speed and‘ utility, since labor and-., *

building ri^1»rlals'«ere' relatively cheap in that period* These 
T , v  - " ' ■*, f ' ’

.•■buildings,,.moreover, were not intended to be'permanent, for they
' -3 ■ * ' % «* i " •* -

could easily and economically be repaired or rebuilt if ' necessary*
~ Î  . i , ‘  ̂  ̂ ’ / f " ’ f'
As h result, 'Seme of'3^;.h&er>f struotures appear haphasard or'possiblyj ’ A ’ i- * N, * " Î * * tUnscientific at' first glande, fend' it seems difficult to find any7 
common denominator* We. oannot, ..'adiriittediy, learn all the .structural

r* ■* » '
details1 of the. HopeWell ironworks from studying these pictures, but

»? e t ***
W? o6n find' support for keeking an, empirical and comtoum^aense
: J- ,r , * ' ' ' , " ,*-t'•> r ~ f * fV*, r
solution to our problems as Üark Bird' and' Élément Brooke, the two1; - *

% *■* ’* . « > i-e
.„greatest" ¡Hopewell ironmfetèrs,'did. We must continually" realise.that

,'5*- _ ■» j ' » '
Bridge Houses, Cast Houseé, fend other eisdlar outbuildings Were hüilt

. . t ■..«„only to seryfe a purpose— *nas a. means"to.thé end of produoing iron*
! '* ^ - *•J - l * n l , ■ ** t C ? 4. * '

* ,

./ f 
*W 1

£■*

r Î

3  ̂ IV
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Photo No. 122-4 Sally Ann Furnaoe
This picture, taken ca. 1920, shows the ruins of the Furnace -nd 

the Bridge House wp 11s. Note that the Bridge House •f'loor had no 
appreciable upward slope»

2» Photo No* i Windsor Furnace
This picture, probably taken in 1094, show» a Ion,; Bridge house

with a marked upward slope» The Bridge House is apoarently supported on masonry walls» r



So Photo Ho* 12?,-11 Curtin or Eagi® Furnace
This picture, taken ca, 1915 just before the Furnace went out of 

bias permanently, shows a Bridge House supported on wooden pilings»
The Bridge House floor appears to be fairly level, but note the slope 
of the approach ramp* Note also that ore and fuel carts are horse-drmm*

4* Photo No« 122-12 Hecla Furnace
Taken or.« 1920, this picture shows another Furnace Bridge House 

supported on wooden piles instead of masonry walls. This is similar 
to Photo Ho. 5 in the slope of the ramp, the level Bridge House, and 
the horse-drawn ve icles.



5* Photo Ho. 99-16 Joanna Furnace
This photo (or. o  1920) shows the ruins of the Coal House and the 

beginning of the m a p  and 'Bridge House« Apparently, the slope of the 
ramp and Bridge House was appreciable«

6« Photo Ho. 99-17 Joanna Furnace
Another view, showing the Furnace stack and part of the Bridge 

House in the back ’round»



7» Photo no. 122—14 White Deer Furnace
This picture, dated about 1932, shows the ruins of the Furnace 

and the fairly well-preserved Bridge House,, This appears to be level, 
supported on three or four masonry walls.

Photo No. 122-16 White Deer Furnace
An inter:or viev of the Brid e Huuse, looking towards the tunnel 

end of the Furnace. Here again, the Bridge House seems level. Note 
the floor joists and the interior framing, especially the knee braces. 
This is probably similar to the construction of the Hopewell Furnace 
Bridge House.
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United States Department of the Interior 
National Park Service

HOPEWELL VILLAGE NATIONAL HISTORIC SITE 
Berks and Chester Counties 

Pennsylvania

Hopewell Village National Historic Site was established by the Secretary of the 
Interior in 1938 for the purpose of preserving highly interesting buildings and other 
remains of/a typical early American ironmaking community. It then contained 213»7 
acres. In 19l|2 it was enlarged by Act of Congress, to its present 6200 acres.

The Iron-Making Village and Its Surroundings

The old ironworks itself was established by William Bird, who came to Pennsyl­
vania early in the eighteenth century, and who by the 17U0*s was engaged in building 
extensively in this vicinity. In 1770 he raised Hopewell Furnace, and in a short 
time a self-sufficient village, almost feudal in eoonomic pattern, developed about 
the works. This furnace continued in more or less constant operation until 1883, 
when, the production of cold-blast charcoal iron being no longer profitable, it was 
"blow'd out" for the last time.

>
Inactivity and neglect left their mark on Hopewell in the years that followed. 

The Bridge House, the Wheelwright Shop, and the Wheel House disappeared, together 
with the old Schoolhouse which once stood along the Joanna Road. Still preserved, 
however, are the Furnace itself, the Big House and several of its outbuildings, the 
Charcoal House, the Blacksmith Shop, and a few of the old Tenant Houses. Ingenious 
raceways which carried water to and from the Furnace are also in evidence.

Gradual stabilisation of Hopewell Village is being carried on by the National 
Park Service as historical, architectural, and archeologioal research disclose 
additional information. It is hoped that water will eventually run through the 
raoes again, turn the furnace wheel, and thud operate the reproduced blast machinery. 
Reconstruction of other present or once existing buildings is planned to follow. Old- 
fashioned flowers and vegetables may be cultivated once more in the village gardens, 
and the Blacksmith Shop, where much of the original equipment is still in place, will 
ring anew with the activities of hearth and anvil.

Many miles of foot and horse trails traverse the wooded hills of this area.
The Horseshoe Trail, part of the National Appalachian trail system, leads from French 
Creek Falls over Mount Pleasure and Williams Hill in a northwesterly direction to­
ward Reading. The Boone Trail forms a loop around Hopewell Lake and passes the Fire 
Tower; and from this is an extension called the Turtle Trail. On the Lenape Trail 
one, can hike from the Baptism Creek Picnic Area to the picnic grounds at Six Penny 
Cre^k. Rugged hikers like the Robbers Trail, which opens up the Chestnut and Bear 
Hill sections of the Site.

Natural Features and Wildlife

Wildlife in the area is protected, and under sanctuary conditions deer, foxes, 
rabbits, raccoons, oppossums, ground hogs, squirrels, chipmunks, and other small

animals have returned to a more natural balance of the species. More than 78 kinds 
of birds live in or migrate through Hopewell, among them great blue herons, turkey 
vultures, several speoiee of hawks and owls, ruffed grouse, ring-necked pheasant, 
quail, and a multitude of eang birds. During the spring and foil, Canada geese, 
wild swans, and a variety of ducks use the 62-acre Hopewell Lake as a resting place 
on their trips north or south.

Trees, shrubs, and wild flamers of nearly endless variety add much to the 
attractiveness of hills and dales, and of the meadow areas. Flowering dogwood in 
spring and the flaming red and gold of its woodlands in October inspire many people 
to make annual pilgrimages to Hopewell Village at these seasons of the year.

Streams have been restocked with trout and the lake with large-mouthed bass, 
oatfish, and sunfish. Fishing is permitted for holders of Pennsylvania State 
licenses under joint regulations of the Federal Government and the Pennsylvania 
State Fish Commission.

Overnight Accommodations and Picnicking

Tenting is ..permitted in restricted areas set aside for that purpose. There 
are also limited overnight cabin accommodations of a rough nature for hikers. The 
large Baptism Creek Area offers facilities for family and group pionieking.

Rules and Other Necessary Information

Please drive carefully at all times and park your car only in areas set'aside 
for that purpose.

Tenting and other overnight stays require written permit. Please make appli­
cation for permits in writing, or at the Superintendent's office.

Large organizations wishing to picnic in the area should make prior arrangements, 
but except in such cases no reservations are necessary.

Fishing is permissible under Pennsylvania State laws, and fishermen must carry 
their State license.

Hunting, trapping, or any other disturbance of wildlife, are prohibited. So 
also is the carrying of firearms in the area.

Trees and shrubs must not be cut or broken, nor is any picking of wild flowers 
permitted. Any injury or defacement of buildings or other Government property in 
the area is likewise prohibited.

No fires may be kindled anywhere in the Site except in the fireplaces provided 
for that purpose. Please extinguish fires completely before leaving, and do not 
throw burning tobacco or matches on the ground.

For additional information and reservations, please write to ths Superintendent, 
Hopewell Village National Historic Site, Birdsboro, Pennsylvania.




