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EARLY NINEYEENTH CENTURY IRON FURNACES
a A COMPARATIVE STUDY
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The following repoit mkes mo otterpt %o be a definitive study. of

‘enrly 19th oen%ury iron furnacel. It is purely prag,mtio in ita

Ty 4

_objeotives, for the study was undertaken primarily to find date which

would be helpful in plaxming the restoration of Hopewoll Furngzce and’
its outbnildinge. 8Since two' of the most imuortant features of that
furnace, the Bridge House and the Oaat Hoii’ae. are missing at pregent,
their authentic recdnstruotion, has ‘long been planned. But data on’

- o, © _ ~ +
the oonstruction details of these elements of the Furnuce Group is
o

for from oompléte, ond it wes hoped that & comporative study of
furiaces contemporary with Hopeiwell Furnice would provide come of the

desired ahsmrs: "

M I

"

Assistiont .ﬁireotor Lee, when recommending early in 1952 that this

-

‘reséarch project be unde‘f"baknn. suggested e "dgctmanted etudy: of

3 *x

furnnces + « + , completa with- plans, measurements

g %

P

and, photograp_hs'.’" This ruggestion. uzﬁ'ortunately, cdould not bde,

followed: in ite entirety, bince most early 19th cen‘cury iron furnaces,

“ 5

oomparablo to Hopc\‘toll, havc disappaared completely or have becom
merely pictureshue pilas‘ of stone and.rubble. Severa.l disappointing,
trips were taken during the gpurne of thi: study to old furnkce sites,
but nothing of any value was discovered régarding the coﬁstruction
details of anything but the furnace stack itself, s,
The on{}y well preserved iromvorks, dating from before the Civil

Wer, waich coﬁld be found wes Cormwall Furnade, in Leb&nﬁhkﬁou.ntx,

u
!
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'Pennsylv&nm, about 40 miles west of Hopew‘ell. This-furnace,
a&ninistered at present by- the PannSylvam.a Historioal and uuseum

Cmmn:msion, wes v1sited in the hope- that eignificant and, helpful
" v 4,
. ' mformtion would be. for'bhooming, but it was fo‘und that it ocannét
B F *

be considerad omzlpamble eto ﬁopewell and other early 15th oéntury v e

furhaces. Although first est&blished in 1742, - quarter-oen'i:ury

x

before Hoj)'ewell the existing t‘ur,naoo o.nd relatad atructures at
Cornm.ll date i‘f’o&n the 1ste 1850%s, when !.t vras extensivaly rebuilt
= ." to take advantaoo ¢f technioal mnovat:mns in the :.rommking ‘industrye ° )

Pér' that reason’ it. 19 iri mny iaya closer‘ to* tho modern blast furnace

-

‘tha‘n £0 tixe more ,primtive {ronworks chara.ot*arized by Hopewell. Tts -

x4 ER

‘Bridge Hoube and Cast House, for exampls, are mpde of briok and are

"1

. oconsiderably larger’ than ‘those ‘f,ormerly st Hopawell-, .80 that while

. R 2 LS e .
. . the gen'emi strﬁctural"bﬁr‘rangoment is roughly similar there is no
t ¥ + !

: . reai- aiuilarity in oonstruotion detailss 3 ‘

. . N P 4
"g i

s . The attempt té find exiétiziﬂchas vhioh-might ala in the
.: CoL Hopawell rostoratmn having, miled, we-, begnn a dearch for photogmphs
“ ; or arawinga of early 19th cerrt;ury 1ronmrka. It was believad that
LA N more sudcess’ woulﬂ» Fesult from this projocb, in ‘the lﬁjght of‘ former ‘
Park Hisf:ori:un Kt jaok's disoo‘v'ery in 1949”‘031' old Hopewell photographs g
L in the Chester Gounty Historlcal Society. Tisits were mde £o "that

s 4

L orpanization and to the’ Berks, Couuty, Histomcal Sooiety in the hope

wi

"5, of finding similar vievs of other nearby, furnnces, ond 2 fcm were

s : " diccovéred {mea Pﬁ"otos 1 ahd % below). To drawings or, sketches of .
"« ahy kind oduld be }.ocatad,,howé*\ror” snd the available photogiahic '
“ o e‘vidmce was ‘not. overly h'élpi‘ul. C . - T
.. ) i - i . . .
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- Ths noat mportant photographio coliéotion examned wes 1ocat6d

. in the- 1ibx‘ary of the Amérioan- Iron and Steol Institute in New Yorlc

3 ¥

City., Thzs collectlon vas made ebout 25 years ago. by’ A.. 'I‘. Keller.

»

_ - Chief Construction Engineer for the Bethleliefi Steel. cmpsny. end was.

purchased in 1948 ‘by ‘the Inatitute. . It consisee of weil over 3,000

2 o

pho‘bo«raphn of ‘more. t!mn 500 sapax*ate 1ronwor}“s R lboa‘ced prinmri}.y in

the efstern seaboard states . aboui; tvro-thirdri of them in’ Pénnéylvania.

’f' .

3 i N
& ., o "he oolloetion is #8111 being cathlogued, but was mede avsiildble 'in
& :a ' 4=
’ . 1ts ontirety "for thiu atudy. . Hosﬁ of the photographs were’ “taken b;y

oY <

Mr. Xeller around 1930, end are therej‘oré of elight value for our
purpoée, 'mrb several blder ‘pictures, i‘oxmd by~ Mr..i(ellar in‘private

-t "hands: tmd in I—ibrariea, were ‘included. - Some ‘of, theeie were valuable

we, T . . ‘fora oompmrativa ‘study of caf-ly irom:orks, although they \mfortuna’caly
&id ‘not ,p&-ovide the detailed :.nrormtion( we were: seeking, aThe 2

I ph‘o’cognphs includ ed in this rapor-(: oamé from-thesce, various sources, .

ond are representative of all i‘urm:aes s‘budied. ' o

!. o Biz Pannsylmnu i\imaaea are ahovm. o.11 fcughly oontemporary

-,

il ] 3

. . . «with Hopewell F‘umacd during; the period in oueation. Sllly Amm v

F‘urnace (Photo 1) ves, 'built in northem Berks Couﬁby about 1791, and

¥ “ay

: operatod until 16693 j.t v rebuilt in part in 1879 end abandoned in .
’, 1881 after & i‘iré., !Wimlqor Fu:méioe (Pho’bo 2) was alsé.l'ocahed in

5e

-, northern Berks .County and was built 111 1768) 1t was, abandonod about

v 1850 until rebuilt afteér.the t}ivil War, énd ﬁnally "v&érrb out of

¥

blas‘!; in 1882. Curtin or Eaple Furnaoce (Photo 3) w8 buil‘b in Centrew-

. Omzzrty about 1817 and opem{:ed' until 1915. during i'bs later history
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it vins aﬁ hbt-blhst i‘umace.- Heola mmnoe {Photo 4), als’c in Centre *

County, -was built in 1820, rebui].t end modernized in 1884. and

¥

_operated until 19?1. Joarma Furnace (Fhotol 5 and 6), in Berka County

-about 5 miles southwest of HoPewell, was, bui.lt in-1792, re'built for:

]

stean power in 1847 and oporated unt.u about 1890% WVhite-Deer. .

ey

Furnnce (Phcrt:os 7 and 3) wae built in Union County 'in 1846 end .

abandoned in 'bhe lote 19th oen’cury. ; P -

.

Ae oayi be seen from these pittures, all early blast furnaces were

= .4 . > & W nty
" built - the saine -principles. That.»i'ﬂ; all were tapering structures .
-,. $

of; stone or, 'brlck built nrar the. aide of & small hill of bank, The °

T

‘furnpce was oharged a{: the top- with {ron ore and mel,:and the' molten

iron was tapped fx‘mn 'bhe bottom of the f‘urnhoe. A Bridge House was

Built from the batik “to thé tunnel head of ton ‘of the *furnace to

5

f)rbvide a means f’or The’ convayanc‘u of tho ore and, fuel, and a Cast

r

House was buil‘a against the“fumnce at the polht where the iron was. -

* ]

- w tapped. While thege ~prinoiplos weré followed in all cases, the

*

oonatructmn details were usually squite. different, the wariations due

[3

&
largely to differenoes in looal: condi'bions and termin.“ Por emmpl »

some of the Bridge Housee dapioted aro supported on msonry walls nnd

3 ‘o
T a

so;ng on wooden pilings; tore appdar to .be almost 1eve1 w’nile others
hevo . definite: upward’ glopes On tho bther hond, the w0 Cas‘b Housea

shown (Photés 3 and 4) are roughly alii:a. .sinoce tho problem here was "

i K

: simplers bth haVo rather, steeply pi-bched roofs, lnrgo en‘bx‘anoe ddore,

v

l

* -dnd & r:ldge ventilahor. Oﬂly one picture was found .showing - a Bridge

-

. 1y

‘House in‘berior (Photo 8) s But it is Yikely that the fmming was

essentially similar .in nost oases, s-imp;],ic}.ty being the keymote.
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Af‘!;er all, early Amerioem ironmstarn were neﬁ:her ang.'mée“i'a nor

4

aroh&teots, nor did they hirb such techmoians to drlw ap biueprints N

before buildinr an ind\m%riﬁl structuré.‘ They were. ominently "praé‘hicsil;
mn 'érho in the ‘nmost, ccmon-aénse rashion' solved each p&*ob'!.em ag it

srofe of dolegatea it ﬁo an. experienced carpenter or msoxi. The mhin

it »

-

. .raotors they 6onsiderod we’re speed and utiuty, ainco lu‘bor nnd -

'buildino mterials rmra t‘el&tivaly Ghaap in that periods - These

.buﬂdings... moreover ,, wero not in’cendcd to be- pemnen‘b for they

cauld aasily and géconomioany be repaired or rebuilt 1 naoesaary.
An o résult, vsmo of "4 . theod stmchnrea appear hﬁphazard or ‘posaibly
:unsoientific at" i’lrst glande, !md it peens difi‘icult %o .f.’ind hny

comtion dehominatore We.csxmot,. admiﬁ;cdiy. leam all the st:rdoturai

detailﬁ' of the. Hope\imn ironworkﬂ from studyind thesa piotm‘éa s but .

¥y

wa oétn findc sapport for seekin,_, on emnirieal and comhon-aense \
#2 "‘fb! "

solu'bion to our pi‘oblems na Mark Bird snd mm‘m Bz‘ooka, the twol- .

mreatesi: Hopmll irdnmétnrs ,‘aid. Vo mist continullly realire. that

i3 3

Bridge Housen, Cast House, nd othier similer cutbuildings wero built

,gonly “to- som 8 purpose==-as o mwms to.the end of prcduoiug irone

e
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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 1lls. 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 lon,; 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.. 1920) shows the ruins of the Coal House and the
beginning of the map 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 Tound»



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 1is probably similar to the construction of the Hopewell Furnace
Bridge House.
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United States Department of the Interior animals have returned to a more natural balance of the species. More than 78 Kinds

National Park Service of birds live in or migrate through Hopewsll, among them great blue herons, turkey
vultures, several species of hawks and owls, ruffed grouse, ring-necked pheasant
HOPEWELL VILLAGE NATIONAL HISTORIC SITE | quail, and a multitude of gang birds. During the spring and fall, Canada geose,.

Berks and Chester Counties
Pennsylvania

wild swans, and a variety of ducks use the 62-scre Hopewell Lake as a resting place
on their trips north or south.

Hopewell Village National Historic Site was established by the Secretary of the ' 1 Trees, shrubs, and wild flowers of nearl en&less variety add
much to the
Interior in 1938 for the purpose of preserving highly interesting buildings and other attractiveness of hills and dales, and of they;eadow areas. glowering dogwood in

remains of/a typical early Amerioan ironmeking community. It then contained 213.7 spring and the flaming red and gold of its woodlands in October inspire many people

acres. In 1942 it was enlarged by Act of Congress, to ite present 6200 acres. ] to make annual pilgrimages to Hopewell Village at these seasons of the year.
The Iron-Making Village and Its Surroundings Streams have been restocked with trout and the lake with largs-mouthed bass,
ocatfish, and fish, hing 1 ted for h
The old ironworks itself was established by William Bird, who came to Pennsyl- i 1icenao; unde:ugoint regtiatfgnssogezzgtF:gor:; G::::;;szi ::En:§:v;23:gs§:::1a
vania early in the eighteenth century, and who by the 17L0's was engaged in building ' State Fish Commission. v

sxtensively in this vicinity. In 1770 he raised Hopewell Furnace, and in a short

time a self-sufficient village, almost feudal in economic pattern, developed about l

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,

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 picnicking.

A ] )

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 t
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 Pl d , P — : -
Charcoal House, the Blacksmith Shop, and a few of the old Tenant Houses. Ingenlous ' for tha:agzrp;::e carofully at all times and park your car only in areas set aside
raceways which carried water to and from the Furnace are also in e vidence. [ *

Rules and Other Necessary Information

~

Tenting and other overnight stays require written permit. Pleass make appli-

Gradusl stabilization of Hopewell Village is being carried on by the National ) ation f
Park Service as historical, architectural, and archeological research disclose ) "' catlon for permite in writing, or at the Superintendent's office. .
additional information. It is hoped that water will eventually run through the .
races again, turn the furnace wheel, and thus operate the reproduced blast machinery. 1 ' but eii;gz ::gsﬁi;azigzi ;is:iﬁgrtztfiggigr:nn:t:sz::% should make prior arrangements,
Reconstruction of other present or once existing buildings is planned to follow. Old- . e

and the Blacksmith Shop, where much of the original equipment is still in place, will | their Stat
ring anew with the activities of hearth and anvil. w olr State license.
! Hunting, trapping, or any other disturbance of wildlife, are prohibited. So

fashioned flowers and vegetables may be cultivated once more in the village gardens, f Fishing is permissible under Pemnsylvania State laws, and fishermen must carry
»

Many miles of foot and horse treils traverse the wooded hills of this area. also is the
The Horseshoe Trail, part of the National Appalachian trail system, leade from French ‘ carrying of firearms in the area.
" Creek Falls over Mount Pleasure and Williams Hill in a northwesterly direction to- Trees and shrub t not b t .
ward Reading. The Boone Trail forms a loop around Hopewell Lake and passes the Fire permitted. Any inju:ymt: dﬁ;ace;azz ogrb::§§:2ésng: i:h::ycgtzﬁizsn:f :ildrilo;:rs
Tower; and from this is an extension called the Turtle Tralil. On the Lenape Trail the area is likewise prohibited . propersy
one, can hike from the Baptism Creek Picnic Area to the picnic grounds at Six Penny J P *
Crekk. Rugged hikers like the Robbers Trail, which opens up the Chestnut and Bear ‘ o fires may be kindled anywhore in the Site exospt in the fireplaces provided

Hill sections of the Site. for that purpose. Please extinguish fires completely before leaving, and do not
l throw burning tobacco or matches on the ground.

Natural Features and Wildlife b

: For additional information and reservations, please write to the Superintendent
Wildlife in the area is protected, and under sanctuary conditions deer, foxes, Hopewell Villa Nati 1 . ’ P ’
rabbits, raccoons, oppossums, ground hogs, squirrels, chipmunks, and other small ge Natiomal Historic Site, Birdsboro, Pennsylvania.






