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Section A
I2fT5HFHEEEVE OBJECTIVES
If the furnace was Hopewell1a heart and the red-tot iron its blood, 
the cast house complex yes— in effect—  its circulatory system. Here 
the molten iron produced by the furnace literally took shape in molded 
products either directly usable as "consumer goods", or indirectly 
usable (like bars of pig) in production of "wrought" iron goods at 
forges beyond the village area.

’-'ith the objective of "bringing alive" the historic scene in the 
reconstructed Cast House complex, it is proposed that it be refurnished 
(insofar as practicable) to illustrate an "operating" foundry of the 
1820-iiC period. Such refurnishing will reflect, particularly, the 
toavy ecphasls at Hopewell in the 1820-1*0 period on stove production, 
but also the production of other products (pig iron, pots, pens, 
kettles - tenaed country casting - and plow shares) will also be suggested 
by furnishings and arrangements particular to their process.

Beyond illustrating the sheer "production process", the great bustle of 
activity, the clutter of production that centered in this building m et  

eosaehow be suggested and interpreted, liecessary explanatory interpretive 
devices must, however, be kept to a ndninaaa and be as unobtrusive as possible. 
Slate orders as in bridge house is one probability. 'Whenever possible,
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*living history* techniques oust be enployeds dessanstraiors in period 
dress, demnstrations particularly of Holding technique, wherever 
possible, interpretation awst bo "personal", either by the demonstrators 
as they -.¡fork or by National Bark Service personnel describing the 
operation in progress.



Section B
opmroto has
Operation of the furnished Cast House will present several challenges. 
Among those recognized at this time axe visitor participation, personnel 
for efficient interpretation, moisture at cast arch, rust prevention, 
need for visitor space and paths, and the need for many cleaners' rows. 
Each is discussed below.

PA5&T CXPATlQif
As part of the furnishings in one moulder's res?, a slate at a pile of 
da^p sand, perhaps on a moulder's bench invites the visitor: "Squeeze 
this daî p moulding seal and then open your fist. The retention in sand 
of your finger in^reseions is part of the pattern-sand moulding process."

mSOHIGL
Ideally, a retired moulder would "putter around" in the Cast Bouse. One 
of his duties would include the "control" of visitors and the keeping of 
displays in constant top quality. Actual melting and the pouring of 
red-hot aluminum (and iron if experiments prove this feasible) into flasks 
on a cold, dasp weekend is another potential benefit. The pouring of a 
quick-setting red plastic (Sears sells a set for living room use) is yet 
another potential. Student pouring of this plastic under his supervision 
might produce a product suitable for classroom display or for sale by the 
Site. Naturally, the castings produced of metal would have to be small,

B-l



in flasks within the capability of the moulder to handle Store lids,
trivets, store doors and latches are in this category.

BXESTUHE AT CAST ARCH
J'orereut of up to 2,h00 degrees of heat oat of the chimney built into 
the furnace at the cast arch historically prevented rain frost falling 
into the cast arch area* Until heat mores sufficiently through this 
chlnnsy to prerent m i n  entrance, sore method of moisture control mist 
be installed over this chimney.

BUST PHOTEKEEBI
The Cast House today is as cold and dasg> as it was once hot and dry.
The prevention of rust on the products displayed in position (in and 
out of sand) is another unknown to be solved through experience. The 
very visible premice of charcoal dust on all new castings is both 
»natural’* and a must. Spraying these castings with oil (after removing 
rust spots, if any) nay keep then black and rust proof.

Castings displayed as “cleaned'' and in-tho-crate ready for shipment
1

likewise need a spraying with lacquer, wax or one of the epoxies tested 
at Hopewell on casting exposed to the weather for several years. This 
treataasat is necessary to cake then constantly appear as »just-cleaned 
gray iron.'' Gat© and pig displays nay be either black fron burned 
moulding sand and charcoal dust, gray as »cleared», or rusted, depending 1

1. Folytck A—G mixture, an eposxy, proved rest rust resistant for clean 
iron. Report Iron Preservation 2$ July 1967.
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vbetbor displayed inside or out of tho building. Piled outside displays 
of teas© two products nay be rusty at the bottom of the pile end "black* 
at tbs top.

How such m o w  will blow Into the display section of tha Cast House is 
another unknown, but if winter etoriss "film'1 castings with meat, plastic 
covers soy be necessary. The storage of displays during the "active" 
snow season m y  beeeos a preventive mintenance function. And an annual 
(or more frequent) cleaning of rust frees displays soy become necessary.

2
Should rusting become a rn^or problem, castings of aluminum or of NL-lron 
(as east at ’batherly, Pa.) soy be necessary. Naturally, this co3t Is 
unknown. Boom er, casting demonstrations at the Site, last sponsored by 
SIF&HA, proceed castings of aluminum at the cost of ingots, about ,2$ a 

pound.

VXSETOa SPACE
To include this topic in a furnishing plan is necessary. If space is not 
provided, the visitor will MAKS AMD TAISB space, without doubt, rest of 
the tuyere arch area-in front of the popular wateruheel-was once used for 
srterve production. However, except for a stack of flasks to suggest this 
use, teat area will be without fursiishlngs.

Likewise, visitor apace and passage must be provided vitbLn tee Cast 
House, not only for ordinary visitation, but especially for demonstrations

2. Letter, Credo Foundry, Mlunukoo, ".ioconsin, October 20, 196$,
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and at the observance o£ EstabHslamt Day. As 1dug as air posted by tbs 
historic waterwheel is used to fire the matal-eslting "cupola**, space on 
these days at the cast arch will require hiding of displays otherwise 
visible* this raaana that the clay kettle, ladle pit, and the flask-clanp 
casting display will be bidden during deamstrations. Experience gained 
iron setting up and operating the furnished Cast House will eventually 
detersdsB the space needed for visitors. Safety is another factor*
Stacked flasks, piles of gate netal, furnace tools and other furnishing 
item will suggest non-entraae® at various points. Specific planned 
paths include an entrance to the waterwheel-igyex© arch area and a parage 
out of the rear (west) doer of the Cast House* fetumUy, tlsere will bo 
an entrance for the visitor into the sand floor section of the building*

Traffic will bo easily kept cut of the oparating-display section of the 
cleaning annex by crate ami other barriers.

ciEAsiiii m w z, m u m z s  j& cnsrsm  o e x j^ s

Every casting had to be cleased to reveal defectives and to save flipping 
charges. The cleaning, packing, and shipping of castings HAD TO SIS? PACE 
with the furnace efeargsev^^fea mulding output. Efeduct ted to neve daily 
into and out of the cleaning annex, perhaps three iduses daily. (And until 
sovq space is available, ALL cleaning will have to be shown here.)

To report that 5C00 stoves passed through this cleaning process annually 
ia vBsderatating the feet. For instance, the raost oaxmm nine-plato Circular
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3
store consisted of nine outside and three oren plates, plus three doors 
(each with separately cast latches) and two stand plates (or dovetailed

U
feet). Sosaa stores consist of twenty plates j hence, 15 plates tiiaes 
5000 stoves is 75,000 flasks of Boulders' work, or store plates ansomlly. 
This production is the reason for the hogs 8O4jy-60-foot Cast Kouse.

A partial list of 1331-1337 castings cleaners includes twenty persons* 
a carpenter, a collier, a keeper, Boulders, vamon, and at least fens: 
boys. E m  the highest-paid formes employee, founder t e a  Caro, 
earned astra pay in this cleaning process. Paid cleaners varied annually 
t o a  four to seven and sculdsr-cleanors fresa throe to eight. Individual5
cleaner ©ars&ags found to date varied from $2.20 to $40.88. (recall that 
an 1332 dollar at Hopewell bought 22% pounds of beef before passing 
iudgemat on work value.)

SEED FOH ‘TLSMim SPACE
Ho Batter how ssmy cleansers or raouldors, there HAD TO BE a cleaning row 
for every Boulder so tbit his output could be credited to hia after 
cleaning and ■feat deliveries could be saade with confidence and savings.

Hot only did rsouldors earn .75 a ton by cleaning castings for their 
coworksrs, but the ABSSJICE of aeccrd entries i^liea that they (¿Leaned

3. Circular stoves were also in :WIZ sizes with two different tops and
at least three different uoiglrt bottez^s for EACH size. :

4. Hopewell Ifocord, SM ¿4 p.6.
5. So© pp. B III - 5 and 6.
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their 0W production as well, ¿hat moulders bare worked an eight hoar
shift is based ©a Bacord entries and tradition in the nearby Boulders’6
union. Hence, Hopewell moulders worked extra tine to clean their own 
end other moulders1 production after working thair own ei^t-hour 
aonldins-pourtng dap* That the furnace owners knew of this "noonllghtlns’1 

is proven by the Record entries, generally under each asoulder’s sesi- 
anmal production credit.

Fumace-faindar Thoms Cars is a prim exaeaplc of such double-shift work.
SXX5Z-&M years old In 1536, he cleaned eastings for other soulders,
Eouldsd, and by the absence of charges against fotoself or credits to
ethers for this service, CLSSHED HIS Okti CJSTEGS. Kncw-hotf of furnace
activities '-»as his skill. Responsible for furnace operation and paid by7
the GRADE of iron he produced, Caro did have two keeper-helpers, one fa?
each twelve hour shift. He paid these an. Moreover, one of his keepers,
Barney Hart, also cleaned castings and "pounded" charcoal parting dust 

8
for moulders.

6. See FiJ 3 p.S-2U.
7. Hopewell Record SM lli, May 30, 1829, p. oCb is an. exanpla.
8. Ibid., SM 21 Har. 23, 13J&, Jan. 19, lSjp, Mar. 10, 1836 and Jan. 38, 257 list payments to Hart. Two are over $20.

/
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Section. C
AiUUSES OF HISTORIC OCCUPAHCT
The L-shaped Cast House was the center of activity for all those wortesen
involved In converting tho Koltea iron produced in H o w e l l  Furnace into
narkaiable, usable castriron products —  either directly into "ccnsunar
goods5’ (like pots and pana or plates for stoves) or into the bars of pig
iron which (at an Iron forge) could be shaped into wrou$xt-iroa consumer
products. In the peak period of 1820-U0, this involved a work force (in
addition to tho founder who ran the furnace and tapped the xaolten iron
M s  keepers, fillers, end workers involved in crating and shipping) of 12

1
to 16 «oulders on a three-shift basis and probably an equal nusber of
casting cleaners. In a typical year during the I320~h0 period, cast iron2
plates for as nany S3 5C00 stoves were produced in the cast House, as saay 
as 75,000 plates in addition to varying amounts of such liens as pots, pans, 
kettles, sash weights, plow castings, street and window grates, ladles and 
flask clasps. (Gate iron was a by-product of all flask casting.)

In te rm  of floor space, the principal activity in tho Cast House was the 
Baking of jaoulds in box-lika flasks» each aoulder in the north and south

T “~  -----
moulding rooss (see floor plans) typically working a ^row" consisting of 
a bench with noulding tools, a row-pile of aonldlng sand, a basket of wooden 
stove patterns, a stack of esgity two-part flasks (each with a follow board),
Individual flasks in varying states of corspletion on bench or floor end

/
i

1. Hopewell Focord, SH U&i, Sept. 25, 1825.
2. Ibid., SH 39. 5112 stoves in 1839.
3. Moulding in rows continues today in ncas-sutomted foundries. Being 

paid by the pound, the aoulders1 product hid to be kept separate to
properly pay hist.
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individual completed flasks with funnel-like '’gates” visible and lined 
up ready for tbs pouring of ire» thereinto, piss flasks shotting red-hot 
iron, *Just poured”.

The moulding process basically involved shaping (by wooden patterns and 
special tools) a hollow space inside two sand-filled flask halves secured 
during pouring by iron clasps. This simplified description does not do 
Justice to the great skill required in the clean shaping of the cold left 
by the pattern. Into the molded space inside the flaeka the red-hot iron 
was eventually poured through the funael-like "gate«. Cooled, and ” shaken 
out" of the sand, tbs result was a casting —  nearly always, in these peak 
years, a stove plate.

Typically —  after "scolding during most of his eight-hour shift —  

the moulder took his turn with ladle under the "tap hole" in the front of 
the furnac© east arch, hurriedly carried therefrom his fifty pounds of 
red-hot oolton iron back to his moulding row vrhere be poured it pdeceraal 
into the '’gated” flasks that he bad earlier prepared. Sometimes he and 
the man «a the next ror adjacent bad to work together in the raking and 
pouring of an extra-large flask. After being "shake» out", the casting 
was still sot ready for crating and shipping till it was debated and brush 
cleaned. This phase of the work was done in the cleaning room, again by 
moulder "working rows". The process was particularly important in uncov­
ering defective castings.
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Naturally there had to be storage space far the nany hundreds of patterns
used la the casting of Eopeaoll*s iron. Suggestive of the quantity is
the fact that in 1337 Hopewell mde castings for as aany as lUo different

h
types and varieties of stoves, and sorae stoves had as jnany os 15 plates. 
Archeological and architectural evidence suggests a loft storage area over 
part of the south solfling room, exact storage arrangessents therein unknown, 
but m e t  likely in bins.

On the north sido of the east entrance-way to the Cast House, an archeolog- 
ical3y-uncovered area is tentatively identified as a probable loading 
grace: construction of new molding flasks, the repair of old flasks and 
shipping crate construction :ixL̂ rt have taken place here also.

Necessarily there would be clutter and sasss everywhere in the Cast House 
coaplccc —  discarded defective castings, gates (the holes in the flask 
through which raolten iron flowed), slog at the hearth, stacks of pig iron 
(iron the casting area in the sand floor in front of the casting arch), 
piles of castings, unrepaired flasks, lanber for crates, crates in process, 
etc.

U. The most cession stave was the "Circular11, also teraed a "nino-platc” 
stove. It consisted of a top, bottom., two sides, three doors, a front, 
back, three oven plates and two base plates plus three door latches. 
Hopewell Record, SM Gi p. 6 presents estrone cases 13, 19. 20 end 25 
caitSS to a 'stiva.



rn n u m s

Houldara working during the long blast, Jamary 3, 1336, to April I6f 
1337, featured in the ouseun displays «ore:
Cars, David 
Care, JSathan 
Cara, Thonas Sr« 
Caro, Tbonaa Jr.

Hart, Fetor 
Herth, George 
Fainter, Fredmich 
Fainter, John Jr.

Elliot, Joseph 
Hart, David 
Hart, Joseph

Pointer, i-fentgoajory, a nlnor as his 
father John 3r. collected 
M s  «ages.

Sheolor, John
Valters, Mshael

C izm .m  A35EX, MOULDS HS AS GUSTTC 0543233
Every casting had to be cleaned to reveal defectives and to save shipping 
charges. The cleaning, packing, and dripping of castings HAD TO XSSP PACE 
with the furnace asuldlag output. Product had to nova daily into and cat 
of the cleaning armor., perhaps three tines daily. (And until Bare space 
is available, A H  cleaning will have to be shown here.)

TO report that $000 stoves passed through this cleaning process annually 
is understating the fact. Fear instance, the sost ccctson nine-plate Circular 
stove consisted of nine outside and oven plates (3), plus three doors 
(each tilth separately cast latches) and two stand plates (or dovetailed 
feet). Son» stoves consisted of 20 plates ; hence, 1$ plates tiaas $CQO

$. Hopewell Record, SH 21, Dec. 2?, 1836, Jan. 9, 17, 13 and 29, 2337. 
Records fear the end of this blast did not survive,



stoves la 75,000 flasks of moulders' vork, or stove pastes annually. 
Tills production is the reason for the huge 8C-by-60-foot Cast House.

A partial list of 1831-1837 castings cleaners includes treaty parsons: 
a carpenter, a collier, a keeper, moulders, »omen, and at least four 
boys. Oven the highest-paid furnace employee, founder Thoms Care earned 
estra pay in this cleaning process, laid cleaners railed annually from 
four to seven and ncrulder-cleaners from three to eight. Individual 
cleaner earnings found to date vazî i from $2.20 to -1&0.88. ("©call that 
an 1832 dollar at Hopewell bought 22l$ pounds of beef before passing 
Judgement <m »ork value.)

USE) FOE CLEi&IiC SPACE
xlo sattor ho» many cleaners or moulders, there HAD TO BE a cleaning row 
for every moulder so that his output could be credited to him after 
cleaning and that deliveries could be m de with confidence and savings.

hot only did moulders m sa .75 a ton by cleaning castings for their 
coworksre, but the ABSENCE of Pecord entries Ik^sH cs that they cleaned 
their OM production as veil. That asouldora here worked an eight hour 
shift is based on Pecord entries pul tradition in the nearby moulders' 
union. Hence, Hopewell moulders worked eertra tine to clean their own 
and other moulders' production after working their own eight-hour raoulding-
peuring day. That the furnace owners kite» of this "nocnll^btlng" is

)
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proven by the Hecord entries, generally under each moulder's sesai-anaaal 
production credit«

Furnace-founder Theses Care Is a prise erauaple of such double-shift work.
SXXTJ-OIiE years old In 1S36, he cleaned castings for other moulders,
moulded, and by the absence of charges against hissolf or credits to
others for this service, CLEANED EES OVEi CAS7T23S. Know-how of furnace
activities was his skill, responsible for furnace operatic» and paid
by the GHADE of iron he produced, Care did have two keeper-halpers, one
for each twelve hour shift. He paid these sen. Moreover, m e  of his
keepers, Barney Hart, also cleaned castings and "pounded* charcoal parting7
dust for Eaouldera.

6. Hopewell record. SH I4, Hay 30, 1329, is an esasople.
7. See FI? 2 p. E-2U.
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I - 1
Section 0
EVIDENCE HE. HI3T0HECAL FERBOSHCCS

Apart from items relevant to the moulding of products other than stoves 
and items Involved in the handling of molten ire») and (cooled) slag at 
the furnace hearth, the annual production of £,CCG stoves visibly dominated 
the lQ2C4iO casting-house scene, in terms of equipment, work arrangements 
and output. Hero, up to 16 moulders, working on a three-shift basis, 
poured liquid iron into 75,000 flasks in a year producing a single stove 
plate per flask. Evidence about pertinent nfumishingsn is presented 
by area within the Cast House and Its annex.

CAST B30SE FUCTSHTB AREAS
The furnishings required were used (and will be displayed) in seven 
locations: (X) the Cast Arch, (XX) the Moulding Hoods, (XIX) the Cleaning 
Annex, (IV) the loft, (V) the Tuyere Arch, (VI) -Use loading area of the 
Cleaning Annex and (VII) piled around the cast Reuse exterior.

I
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(I) CAST ASCH
The following equipment was historically used at the furaace cast arch:
BED 0? JUST-CAST CLAMPS
Because stoat of Hopewell’s Iron vent Into finished product before I8I1O, an

extensive pig bed was never present. Bad stove iron» known by a quick-
chill teat, became pig. Another and' yet store historic type of casting

1
was that of flask clasps, a necessity for moulding, and flat-bed cast.
A small bed of these "Just-cast” clamps, a series of smaller within 
larger, fits into the cast arch area. (If necessary, these can be removed 
or covered when casting demonstrations require this space.) An area only 
two fteet square accomodated this production. I iridescent red paint will 
give a "hot” appearance. A new MET sign at the furnace now calls the 
visitors’ attention to this bed of flask clasps.

LAMPS
At least one fat lamp was probably at tha east arch for lighting that area

1
and for the founder’s use at any area.

1 - 2
PIG BSD, CHEATED AS HEEDED
In the pre-lSUo period most of Hopewell’s iron became flask-cast stove 
plates. Therefore, it is probable that when iron quality was known to bo 
inferior, (a quick cixLll-and-breafc test showed this) a bed for pigs was 
made ready to receive this inferior iron.i

!
i

1« Hopewell Record, SM 8, Sow. 8, lSl6 and SM 32, Mar. 31, 18U9.
1. H221g Interview, Barker Long, p. 12. This late tradition placed a 

coal oil torch in the bridge house.



Oh a typical day flaak clsoqps and cash weights would ho other flat-bod 
cast products.

i :m  c u r  ksttis m  o a t

Clay was the aedlum used to plug the daastone taphole and to line the
i r m  ladles which carried liquid iron to the flask. Hopewell’s

2
historic iron kettle, which held this clay was uncovered at tho right

3
aids of the furnace cast arch during archeology and will return to the 
cast arch as the functioning wet-clay kettle. This is the late period 
location; the earlier location is unknown. This kettle is probably a 
broken HopewoU-nade butcher kettle. Local clay is without cost, except 
for labor.

1 - 3
CAST ABCS T001S
.To furnace control-operating tools used by the founder have been found 
to date in Hopewell 3scords and Docusants. Such tools were fXmdanental.

U
However, Diderot presents a drawing of thin founder equipment and 
Hnglich iron authority Schubert, copied the Diderot illustration and 
presented a description of the five. Further, Schubert lists then as 
"the nest is^orbant", and said about them "These regained the saraa 
throughout the period in idilch tho sselting of iron was carried out in

2. 82215 Interview, Homy Johnson.
3. Lelaad Abel, Archeological Excavations at Hopewell Furnace, Hardi 6, 

196U, p. $0, hereafter 'cited ns' Afcl'.'
U* Diderot, Plate IX, "Forges, 2d section, Fourneau a' Fer, Couler la 

Guess'*. Ho translation of Diderot is at the Site.
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$
charcoal blast furnace®.”
By m m  those tools wares (1) the great or long ringer, up to 2$ teat 

long and weiring from 36 to lih poundsj (2) a ssaller ringer about 12 
feet long and weighing from 27 to 32 pounds; (3) the cinder book of 
unstated size and weight, but illustrated with tbs other five tools!
(U) tbs tuyere hook ”considerably amller than 3 inches* and of instated 
length and weightj and (5) the placket, designed tnuel-like to shape and 
esooth the clay in which the tuyere was fired. Again sloe and weight 
are absent.

In addition, cinder books and shovels were necessary to novo the
6

partially-cooled slag.

A Cornwall Furnace drawing of an unstated date, but contemporary with7
Hopewell, shows that furnace’s adaptation to the French-Ehgldjfc pre­
sentation of Schubert, without doubt, every founder had his pet varia­
tion of those tools.

Ho cast arch tools survived at the Site.

I - h

SLAG
Along with the iron, slag flowed from the furnace at the cast arch three 
tires daily. As the refined iron filled the interior furnace hearth, 
slag floating on the top of that iron automatically ran out of the hearth

1
Ii

5>. H. R. Schubert, History of the Britiah Iren and Steel Industry from 
it$0 B y , to 177$"Cli0î m» W 1 ) P.23ff,'2k'0. tbs' illusiretlon'preaanted 
£ 3 a ¿i^xlicata of the above Fdderot.

6. Ibid. &
7* Ebpewen Photo l& 9 4 ik l.
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over tbo daa a tom . At casting, the raaaintng slag m a pulled off.
Ovormna, rocosimnded a pair of pita for the collection of this alag,
but tradition and documents at Hopewell are nate about pre-lSUo slag 

9
handling.

Probaba at any pre-l8k0 day there was a pile of broten cooling slag 
at tbs left hand side of tbs cast arch (mar the water trench) awaiting 
soveiaent to 'Ute outside slag pile. This slag, regaining fron an earlier 
furnace tapping, probably novad to tbs slag pile in an animl-powered, 
two-wheeled cart. An appropsiat© cart is at the Site.

1 - 5
VA2ER SUPPLY AI® T3DUGH
Ifcspewell has three traditional accounts of water at tbs cast arch of tbs
furnace. Two lists the cooling of tho furnace tools as the reason tor 

10
trough end water. The third ascribes tbs water use (without nenticning11
the trough) as 51 to w t  the sand”. Both tool-cooling and sand-wetting 
mods existed historically. Biderot does !10T show water at the cast ardi.

8. Frederick Overman, The i&aaf&cture of Iron in All Its Various 3ranchea,
etc., 3rd Edition, (ISiadelphia, IBSh.),' p. 206V ''r r'' '

9. B2215 Interview, Barker Long, p. 1, «hauled away by tails tease". This 
is post-lBo?,

10. H2215 Interview, Thoraaa ILofitaan, p. $ and H221p Interview. Sally Boone
a a i l m  t o a v t f f . z , ------ --------------  ------

11, H2?l5 Interview, Henry Johnson.
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Archeology uncovered a lead water pipe at the cast arch. Archeologist Abel
dated it by reporting, (laid) "sometime after the (clay) floor was laid

12
and probably after the building was abandoned." This leadpipe waterline
may date from the l8£o installation of a hydraulic ram or the present

13
1870 water system.

Hi
The other traditional source presents a different and earlier water supply, 
"An iron pipe (about one inch) ran from the east headrace trough along 
the west and south faces of the furnace and then into the casting house. 
Water (was) used to wet moulding sand." This informant was evidently 
speaking of the cast house period before the lead-pipe installation.

Since archeology found no evidence of a drain, ei-ther water supply was 
most likely controlled by a valve.

1 - 6
15

A water-supply trough, old-looking and burned and near the size of the 
traditional trough is at the cast arch.

CRANE AIJD CHAIN SUPPORTED TOOLS
While portrayed by Overmann, there is neither documentary nor traditional 
evidence that a crane over existed (or that chains suspended tools), at

12. Abel, p. 69.
13. Hopewell Record, SM 31, Mar. 29, 1850. Lead-pipe soldering in l85h, 

in SM ¿5, Sept. 23, l35h, is the sole clue found to date on early 
lead-pipe. Today's system dates to 1370, SM 3k, p. 209a, but lead- 
pipe is purchased in 1872, as well. (See SM 62M, Uov. 16, 1872).

III. See footnote #2.
15. H22l£ Interview, Thomas Hoffman, p.5.
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the cast arch, k two-aan ladle carrier plus the half-doson aculders 
constantly proseat, seeadngly provided sufficient racial handling 
capacity.

PIG BED m$£L&
16The layer of stems plates sod stem s, uncovered arckeoingically and 

used historically to eool pig iron asre evenly, has bean reburied under 
burned say siding sand. To show this mosaic would require electricity and 
& glass or plastic panel, v.iih the ever-present sand neither plate would 
stay clear long. Historically, this masdc was not visible«

(ii) m m m m  s m s ®
in the north and south moulding room, maiding eqtdpaont will be shown 
in Ikfuklora* Bern.

ÎJ3ULEEIS* P5DDUCT3B3 HO'.iS
Houldsraf tomb were necossaiy to keep every rasa's production separatej

1
each mroMer was paid for his individual production. Records list this 
production by the individual laoulder.

2
Tea rot/o probably ecdstod in the tea moulding roons. In iiasn, fourteen 
stages of moulding m a t  bo depicted. Bvery roc.; contained flasks, card, 
followboardo, flask dasgæ, tools and a bench (with acceptions as noted,) 

Sam m s t preset castings protruding from the row sand, Each row also 
contained most of the moulders’ tools eEsuaeratod hereafter. The actual 
r&saber owned and used depenied on the '4iim of the individual raouldor.

jwo4.| p* yJL «
1. Hopewell records, SIÎ %  li, 511 22, Si $$ and SH h9 cover individual pĵ ducticn for X831, ¿$32, 1337 and 1§39*
2. Becorda and. tradition aro m t o  about row nuE&ers. Koulding rows also

1 «oàtotl on tho sand floor from the cast arch to the Loading èxsmc and at 
the Tiîyaro Arch, but raost of these areas m s t  be reserved for visitor use. £-c;



I

Sins historic steps show flask preparation before liquid Iron is poured 
into theta. These ores
I - 1 A wooden pattern is m  a followboard in a flask half, noticeably 
partly dusted with charcoal dust - a black cloth charcoal dusting bag is 
dropped on the pattern. If snail, this flask half is on a bench} if large, 
on the floor.
1 - 2  Ycllov Albany noulding sand is partially sifted over a dusted pattern 
in a flask half on a follouboard. A riddle (solve), partially filled with 
Albany sard, rests on the flask half.
1 - 3  Flask half is partially rimed x-dth Albary sand} a shovel is in the 
sand of the npeaked* row underneath tbs bench. A bend rassaer is in the 
flask and a long double-end rassser, ore end on the floor, leans on the 
flask.
I - U Flask half uith raaaod sand is partially Rstruck off1* (evened) xdth 
the hand strike in position at the edge of sand in tfao tmoveced part of 
the flask.
1 - 5  A second folXoaboard is clasped onto the flask-half and the first 
foUnwboard with tiro flask clasps. This flask half is now ready for 
turning so that the second half of the flask way bo -worked cn.
1 - 6  The pattern is re-exposed by the rercoval of the original follov- 
boord. The second flask half is now over the first. The opposite side of 
the pattern is charcoal dusted and partially riddle-sanded xdth Albany 
sand.

D-10
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1 - 7  Tbs cesoiate flask io ncwr shown filled with raraaed sand and with the 
wood®j gota pattern either in position (suggesting its removal) or renewed 
and atop the flask*
1 - 8  Flask la opened at ito "parting line” and 1san-propped open by a 
long rasaaar froa its rear. Tbs »rapped" pattern baa been lifted fran the 
sand, which shows the pattern details very visibly. ISewly cut sclten 
natal feeders are vividly visible since charcoal dust rakea a sharp 
contrast between the earlier moulding work and the recent feeder cuttings, 
new yellow sand against the black background.
I - 9 A completed flask, ready to receive iron in its gates, secured with 
a pair of flask classa is ready to be lifted fToa the beach to tbs floor, 
or is already on the floor if the flask is largo.

These sdnissna nine steps present flasks in rows before ratal pouring,
»ready to pour». FITE ADDITIONAL STEPS AaE EEvPIHED to present the "just 
poured» flask and the iron stove plate "Just shaken out" of the flask.
Thera stai» consist of s
II - 1 Sous of completely "moulded*’ flasks in front of the benches 
(with the bench against the wall) or a raw of all large floor flasks, 
ready to receive ratal. All sand flask tops show open erapty gates.
H  - 2 lows of flasks with gates shoving "hotness irrido scent red. paint. 
Thera are "Just poured" flasks, containing hardening iron and nearly 
ready for "shake out."

£-11
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n  - 3 Boas of empty flasks along side a pile-row of sand with “shaken- 
out0 castings protruding fron the sand In a ’’natural" way, as they would 
fall from the flask. The exposed castings are charcoal dust and sand 
covered•
II - U Roa-® of ’’peaked" sand and flasks with follouboards and flas^ 
clasps alongside, ready for moulding. A charcoal basket of patterns Is 
cm the smolder's bench which is as distant from the wall as possible, 
at the very end of the Boulder's row.
H  - 5 Ssm  as /3, but with a pile of cast stove plates, sosae da gated, 
at the sand edge of the floor. Gates are cm a pile alongside. The 
row shows the "sdesing1’ castings? the remaining row space has stove plates 
protruding frost the sand pile. Their gates are visible.

Those fourteen scolding and pouring steps will be called to all visitors' 
attention by inclusion in the Guide Literature, or by an attendant, if 
present. Tha following moulders' tools are to be appropriately placed 
in the moulding rows to create the fourteen displays enumerated above.
Mot every row had every tool; aouldars supplied themselves then, as new, 
with the tools each felt necessary to produce the ifjST castings possible. 
II - 1 
BELLO-«
Tims© hand-powered tools, of unknown siae and shape historically, possibly 
similar to those used at fireplaces today, »ere necessary to blow away 
aiy surplus sand from the pattern at the parting lisa of a nearly-completed 
flask. A second use was to remove surplus said after the moulder had 
repaired a damaged portion of a sand pattern within the flask.



Two bellowa ars listed to an 1300 HoperaU Innattuz and another one
In an 1800 purchase. TJo others have been located to date in EBcords 
and Documents. Seemingly, the furnace furnished this tool (as veil as 
ladle carriers, ladles, shovels and cleaning brushes) to the moulders 
without cost.

Overmaan In JBiil specifies "several small bellaas" as necessary noulding 
18

oquipsmt.

Representative donated bellows are at the Site In numbers sufficient to 
suggest their need and use and probably appear as historic bellows did.

EC - 2
BRUSH, SDBLDBIS*
A moulder's brush enabled that craftsman to safely reserve surplus sand 
from his work. Brushes, as items bought and sold at Hopewell, are naxy 
entries in the Records. However, few are specifically listed as a 
"moulder’s brush*1. A potter's brush "la in the 130C Inventory and an 
1816 entry mentions the ¡purchase of a “moulder's brush" by an individual. 
Seemingly, as the bollous, etc., these brushes wore furnace-furnished. 
Siae and chape are unknown.

17. Hopewell Document, X8CQ32Q and Record. SM 2, Feb. 17, 1QC3.
18* Frederick Overcatm, Moulders* and Founders' Pocket Guide, etc.

(Philadelphia, 1872 )7"cQpyrighted in 1850.' p. 3^. Hereafter cited
as Overman.

-------------  /



Overman calls for a "piece of rope" la 1351, adding that for "tufts",
20

paint brushes could be used.

These brushes probably resesbled the Inrushes used by noalders today*

BHD5H, CLBA3TX}
21

Records regularly show payments fren soulders to casting cleaners, but 
are without entry as to the type of brush used. Host likely the modem 
nouldsrs1 brash is similar to those used historically.

II - 3
CASTLES STCffE-FLATE
Historically, stovo-platea vero the profuso product visible in the aouldings 
roono. Those were visible in the sand of the row and piled at the row's 
ends with their ¿ates attached. On barrows, but without gates, they vero 
enreute to the cleaning annex for rcsaoval of sand artí charcoal dust to 
deterndno tha quality of the casting. A pile or barrow of gates Tías near
the debated castings. Each moulder's product was kept separate for book-

22
keeping purposes. Hopsvoll rodo liiO kinds and types of stoves in 1B3?.

Degated castings, cleaned (and appearing gray) and uncleaned (appearing 
black with charcoal dust and burned moulding sand), also were very prondnent 
in the cleaning annex.

20. Overman, p. 30.
21. Hopewell Records, SH UlM p. 2Ub, Apr. 20, l?3h to SH 21, p. 19G>, 

Jan. 1 9 , 1#3Y reflect those payments.
22. Hesuaie Card 1837» Store Research



CLOCK
Tie sola reference to timekeeping in the Cast Bouse is in a list made by
CCC Historian Jackson Kemper c. 1935» "Equipment* Trappings, etc., belong
to or made at Hopewell at one time." This compilation reads, n01d clock
which hung in the Moulding House. Property of Charles Care, Birdsboro,23
Fa.” Ho description of this clock exists in Hopewell Records or 
Documents, nor is the date of purchase known. Hence, there is no 
evidence for s. pre-lc&O clock here.

CHILLS AHD CHAPISTS
Since the Site has been unable to secure identification of archeological
items "thought" to be chills - used in moulding within the sand of the
flask to control the cooling rate of the iron cast - , these rasps will
-S7T be shown. The only identification offered to date suggested that they

1
may have been used in removing the core from cannon. Mark Bird did cast

2
cannon at Hopewell, but broken "rasps’* were found in profusion.

Country castings, especially teakettles and kettles may have used core-
3

supporting chaplets, but the only proposed display of such production 
suggested is that of defective pots, pans, skillets and kettles secured from

23. French Creek Project, Mr. Kemper in File H221g Interview, Harker Long. 
The H2215 Interview, Mr. and Mrs. Charle3Sherldan Care d<»s not' 
mention a cast-house clock. Mr, Lee Care, son of above, did not recall 
his parents owning this clock. Jan., 1$69,

1. Letter. Aug. 7, 1967, from Grade Foundries, Inc., Milwaukee, Vise.
• 2* Hopewell Record, SH hi M Aug. 12, 176U and Jan. 17, 173$ sells three 
1 cannon at pig iron prices.
3. Country casting production at Hopewell ended in 1333. Hopewell Record 

SH 21 p. 92 Feb. 13, 133U, lists the shipment of their patterns, flasks, 
and f ollowboards„



raodem BBimfacturars. The archeologically-faund devices thought to have
1*

been chaplets were HOT so Identified by knowing correspondents. As with 
"chills*, chaplets will NOT be displayed.

II - 1*
co rn ea : castings and plowshares
By deaaad of the neighborhood every furnace cast pots, pans and kettles,
"country castings". The sale of these castings and plow parts are regular

21*
entries in Hopewell Records until the early 1830*8.

However, no clue exists nor has a pattern survived identifying any existing 
"country casting'* as aade at Hopewell.

Old-looking triangular flasks (at the site) probably look like historic 
plow-point flasks.

An outside pile of defective pat, pan and skillet castings show this 
furnace production.

FLASKS
A flask is a two-part wooden frsrae (and a followboard) within which a 
Exwlder reproduced an iron copy of a wooden pattern. 3y his skill the

It. Letter. Sept. 1, 1967 Grade Foundries.
21}. The sale of country casting patterns, flasks, the ending of their 

production entered Hopewell Record Gil 21, p. 92b under the date of 
Feb. 13» 133U. A note below tie entry states, "Note, the above flasks 
and patterns were delivered to the canal, Bonnon’a Landing, the 2l*ih 
of July, 1833.°



Moulder created a holloa apace in sand within the flask, filled it with 
liquid red-hot iron and thereby reproduced an exact copy of the wooden 
pattern. To cast up to 5 ,0 CO stoves annually required Hopewell’s aouldars 
to use (and reuse) about 75,000 flasks, one stove plate produced by one 
Moulding. This was the reason for the 00 by ¿0 foot L-shaped Cast House, 
as well as the large - but not large enough - piles of representative 
flasks presently within and around the structure.

II - 5

Flasks are illustrated in Diaarot' a ^’Encyclopedia, on Sictionnaire
Faisonne des Sciences, des Aries et des Kstiers (Faria, 1793). That
Hopewell used flasks as early as 170a is suggested by the payment to the26
furnace founder for the production of ”62 tons of ladled iron.1* Kecorda

21
regularly reflect the manufacture of flasks.

2p. Diderot, Plate If, n Forgo a, ed. Section, r’orneau en Merchandise,
C oulage a la Pochs’1 and Plate V, nForn®au en !ferchandiss, Moulage 
©n Sable, •' and plates VII and Tin. This encyclopedia is hereafter 
referred to as Diderot.

26. Hopewell .lecord, SM hi H, Apr. 3, 173U. That ladies would be used to 
produce open flat-bed castings is opposite the practice illustrated by 
Diderot, Plate V.

27, Examples includei Hopewell Document XSCCC320, listing flasks at Hope- 
well when Brooke and Buckley took over Hopewell in 1000$ Hopewell 
record SM 15, ¡to. 17, 1331, listing 18 3/U days by a carpenter making 
flasks in 1330$ and in the last stages of stove production, Hopewell 
bought flasks from neighboring Isabella Furnace: Hopewell Record,
SM 32, Oct. 12, 13U6, »got Kay 23, 131*3"



31» large stock of burned and weather-stained flasks on hand, displaced
in and around the structure, are probably counterparts of pre-l8h0 stacks*
A muaber have been altered to a acre historic appearance of the single

27A
historic flask half surviving at Hopewell.

FLAGS CLAMPS

A pair of cast-iron flask clams held the top half of every flask securely 
to the hottest half, thereby preventing the weight of the liquid iron within 
the flask fren lifting the top half and spoiling the casting. At least a 
pair were necessary for every flask. These modified H-sbapod castings 
(as ssacy other ibsaa listed herein) were never charged at Hopewell as a 
production cost. Seventy recorded in 13x6 and the sale of over 1200
pounds of clasps in l8Up are the solo production clues to this necessary

23
article found to date. Tot every archeological dig has produced whole

29
and broken claraps in quantity.

rr  -  6

LADLES AHD U K 3  CAS3IFF.S

Ladles and the dirplng into the forehearth of a furnace for liquid rod-hot
30

iron are shown in Diderot. At Hopewell it is believed (account of the

274. Hopewell Catalog f6l5 displayed in Sbdiibit 11 of 7.n.
23. Hopewell Tacords, SH S, ?Jor. 5, lSlS; and 3H 32, ?fcr. 31, 13^9.
29. Their profusion la illustrated by a single-pa,go field speciiaon group froa the Cast House* FS 733, 7U0, 7U5 and 751. Froa Field Catalog* Ait if acts recovered during Archeological Lncavaticma and Stabilization 

£a ’is6£~&i» fey Iedand 'Abel.
3 0. Diderot, Plate IX, "Forges, 3rd Section, Fornosa en Merchandise, 

ilouiaga a la Poche:1.
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historic flo o r level) and proposed that a fit beneath the daaatons tap
hols bs made to allow m aldsra to catch running iron in elay-llned iron
ladles for carrying to the noalders' rare. All moulding occurred at the

31
end of a moulder's shifty three tdass a day#

32
Ladles, by documentation fra a 1800 to X8UC, consisted entirely of forge- 
hamered s t a ll, which, when lined with clay, were probably lighter « a n  
cast ladles. Bit Hopewell most certainly cast its cam ladles, bat as 
with food for boarding furnace employees and for partner decent Brooke 
and for flask-claE^oaldng, $0 Beoord entriso have been located for such

33
ladle casting# Jiodera ladles fit the ladle carrier found arcteologlcally.

II - 7 >
LADLE CARESS
A ladle carrier is on iron rod with a loop at its bottom to accommodate a 
ladle# At the other and of its four-foot length is a T-bandJe allowing 
the moulder to easily tilt ami pour red-hot iron from tbs ladle.

31# Hopewell Becord# SM U6, Sept# 5, 102*?. This tlaeboQk reports three 
cmiders iamtdag instead of ” ladling”. As a result red-hot furnace 
iron m i  onto the cast arch floor. Had the ten moulders of that year 
all been working* the otter semi moulders could easily have prevented 
this overflow. Hence, there was a shift moulder operation in 132£. 
The International llouiderg and Foundry ̂ orisere* Journal. July, 19$3, 
in Josoph A. Bardford'B “ Hesdniscenc^u of the Early Esyo of Stcwe- 
Plnto Moulding ami the Union”, p. 8, tells of work at nearby and con­
temporary Tnahella Furnace, "casting Iran whenever the furnace was 
ready”.

32. Hopewell Records. St 2, May 7, iBCOj Mar. la, iSOlj Mar# 26, 1002$ 
1 m  9 , A u g / ^ r ^ l S !  SM Hi, ifhr. 28, 1328, SM 21, Feb. S, 1033,

Document, 838C623, $100316.
33. Hopewell Catalog, lio. H4O, Accession #3.
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v.td.lo no dcciraentaticn fo t any ladla carriers has basa located to date,
One tool» « .  » « 6

tba artifacts found in Hopewell's water-wheel pit. Additional stallar 
carriers and a t w - m n  carrier ara at the Site.

Every aoalder needed a ladle carrier,

LAMPS AT m JW ESS* BCKS ASD CAST JLSCB
35

late tradition placed oil Iosya in the bridge house, but sines scolding 
van a twenty-four hour activity, light vm  necessary at the Boulders' 
rows ani at the cast arch. Earlier and cheaper fat lamps were prcbably 
used in the Cast House,

n  - 3
JOOU5EHS' BENCHES
This tool was a wooden table capable of bolding smller flasks and 
ssauldere' tools. This allowed the moulder to work comfortably at the 
flask ha was creating without stooping ever. As time p m e d ,  benches 
developed a tool-holding back and wheels. Mills never ssotioned in 
Hopewell Records, Docuaegba or tradition. ̂Diderot portrayed bench cculding 
a hundred years before Hopewell ©slated. 'height of the sand-fun flask 
and the strength of the individual moulder and his buck^r alongside were 
detorsdning factors on tbs else of a flask worked on a bench. Smllor 
flasks were certainly so scalded. Only when necessary did tbs moulder 
stoop to work cm the floor. Stove-bottom pistes were of a si so repairing

3 h . Ibid.
35. R2235 Interview, Barker Long, p. 12. "Coal oil torches with handles 

attached, and ccnfcaiaiag a wick and about a pint of oil, were also 
used to lighten up the dark corners of the bridge house."

36» Mtderptj Hates V and VI, "Forges, 3rd Section, Foraeaa on Merchandise, 
Hotàagè en Sable. D-2U



(

floor work, hence Hopewell's aouLders* rows vm t display both floor and 
bench scolding and in largo and m ed l flasks. tJo Hopewell ©guiding 
benches survived.

As with the flasks, the benches on hand, looking old asad used, cam fro© 
a foundry dating to l3?ti and are considered similar to those need histor­
ically at the site.

ICULDSBS' .HITTS
As with the clock reference, these hand-protection itess are mentioned
only in a 133$ Kemper List, "Equipsasat, Trappings, etc., belonging to

37
or Hade at Hopewell at One Tima.'1 This cosfdlatian statesj »leather
hand Hitts used by moulders in possession of Hatban Care, Jr.'*

^Mle gloves eand nLtts are purchased with regularity in Hopewell Records.
33

none described as J£)BLDERS‘ have bean found to dais. *hat those HITTS 
were like is completely unknown; no illustration fans been found.

3?. "French Creek Project, Mr. Heaper*’, in fuss E2?.l$ Interview. Harkar 
£22£*

33. ”11» Historic Structures Report» Office-Store, covering the
1332 purchases of tWedty-B.ve viorteea ¿roa iiopewell Becorda,(3M 20} lists buckskin KITTS as purchases by sadder John Care - one 
of two ©¡raiders tabulated for ETSKf purchase. The other ©colder, John 
Shselar, bought HO ©Itto. But niner Alexander Church, keeper Barney 
Kart, colliers David Shaffer and David Bart, laborer VdlMnsen Hill, 
filler John Fainter and woodcutter Joseph cbitaker also bought Hitts. 
Hopewell BBCord, S3! 2$, p. l?Ctof displayed within Museum Exhibit #!*, 
also shows Wilkinson Kill purchasing buckskin edits at $.75, HovoBfcar $ , 
IB3 6 . !
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IX - 9
!«ÜUJ85S' simsis
Straighi-bottoraed ehcrrels to lift sand into tha sooldora* rlddla and
into his flasks were a tool provided by ti» fumice. Straight-bottomd

3?
shovels eso shown as early as 1566 axsá by Cidarot. Hopewell m earás 

regularly presort the parchase of shovels fa s unstated purposes - colliers 
also used than. Both tbo aaklng of Novels by a esdLth and ter forges are

iio ia
so billed, No useable shovels survived at tbo Site,

XI - 10
WÜIHZ8S* T00IS
Ti» hand tools of this craft vero tha choice of the individual suulder.
As today, the muldeare* personal collection of tools depended on his

U2
windividual taste1*. Ho historic tools survived at ti» Site. To date, ,
the only one instance of tool parchase, ti» manufacturo and sale of a

3 9• George Agricola, to Be Kstalllca (translated by Herbert Hoover and 
wife, M.T., 1250) is' illustrated on page® 333, 331 and 337. Hereafter 
cited as A^ricola, Diderot in Figs. U & 5 ia Plate XI, Forges, 3rd 
Section foraesu en îSrèSncELae, Coulage a la Poche.

1*0. Moulders’ shovels are so designated in Hopewell Hecord. SH 12, Jan. 25, 
1325, SM 2, War. 1, Apr. 0, Hey 17, and Aug. 23,' "reflect early 
undesisnated shovel purchases. June 1, 1303, pays for tbs sraittasaking 
of a dozen. A dozen and a half are billed on üopeuell Eoetgant 8230613, 
fro» r&ngaood Forge. Esaisplea of later purchases are izTsinnÇ 
29, 1832, June 6, and Oct. 2$ , 1833.

hi. Archeological-worker Mice McCarthy, on Jan. 15, 1?65, told the writer 
that Lelsmd Abel* s, work at the furnace had found '»five or six shovels. ''

1*2. Overman, p. 29* '
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"ransasr", baa been located In Records.

RAMHEKS, with which the aoulder packed the das$> sand within a flask 
against a wooden pattern, exist at the Site in representative long and 
efoort types.

HFTSHS are Jobs, warm (’%  ^  and 3/U” widths), L-sfcaped tools used to 
lift (especially frora a deep mould) surplus sand from a defective or 
just-repaired mould. A cannon stove required a deop flask and a long 
lifter. Mono survive.

SUCKS AND BunoiiS are sraal.l band tools with rounded bottoms which 
repaired defective molds by smoothing dasp sand into the "spoiled'1 area. 
Sight angled ESJ2R and OUTER SLICKS repaired a damged r±gfrt~aagle section

kk
of a mold. These tools are illustrated and described by Overmans in 13&L. 
representative tools are at the Site.

STRIKES are more used tools. Bearing on the level wood surface of a 
flask, a strike pushed all surplus rasped sand frees 'Use flask. Diderot

k?>
portrayed the operation of a strike.

U3. Hopewell Be cords, SM 6, August 12, l8l6. 
hli. Overman, p. 23-29.
ii5. Diderot, Plate VI, "Forges, 3rd Section, Forasau ea Merchandise,

Moulago ea Sable." (See Illustration with Moulders' Benches.)

U3

D-29

f\



HOLDERS ' TOOIS, CASTE® CLEâ&DïG ETC.
Vhil© pumping rods and balls, hot pliers, tool bases, and rapping basraars 
ors not mentioned In Hopewell Records (as slicks, lifters, strikes and 
benches are not), these tools speeded up the easting of iron, improved 

product quality and m d e  rezaoval fro© sand sors efficient. Likewise, tool 
bases kept a moulder*a tools readily accessible.

Fugping rods and balls sklusæd the slag from a ladle of iron, and when used
with an up and down motion in the flask gate, "pasaped" liquid iron into the

1
extreme ends of a pattern within the sand, Insuring a better «acting.
Tha hot pliers enabled a workman to rénové a very hot casting from the sand 
after it and the casting had been "shaken ont" fro© tha flask. Holding the 
hot casting in his left hand with these pliers, he "rapped" the casting 
with a rapping haraaer in M s  right hand and thereby jarred loose m c h  of 
the sand to the casting.

Representative punping rods and balls, hot pi tors, rapping hammers and 
tool boxes, all used in casting production, (dating back to 13?6) are at 
the Site.

past'd ®  m zsm

This moulding itea prevented moulding sand from adhering to the wooden 
pattern and to the sand in the other flask half in the creation of a mould. 
At Hopewell, moulders paid Barney Hart, furnace keeper, for "pounding

)
i

1. Statement, Raymond Buck, F&r. 21, 1268. Hr. Buck has a $0 year moulding 
Wckgroum.



blacking." This is interpreted as ananing that ordimry charcoal dost - 
which "worked" at a Bppeuell desoostraticn » was not used, but that better 
charcoal was actually pulverized to produce a higher-quality parting 
powder, k visiting foundry nanager remarked upon seeing Hopewell stoves 
in the l&isetca, "They ¿the oouldera/ nmst have religiously charcoal-dusted 
their patterns to have secured euch SH&HF detail."

KÜ32LES

Since fine sand in contact with the wooden pattern insured a beautiful
snooth and sharp casting reproduction of the pattern design, a riddle
(solve) was a necessary jacKüdesn' tool. I Hoist rated as round as early 

1
as 1556 t a riddle had a screen bottoni and its wooden parts were about 
IS inches in dlaneier and atout 5> inches bigio. (Size is approxinata 
because dollar values are sols Beeord entries).

2
Present in the 18CQ inventory, this tool seessingly was another purchased 
by the furnace and provide without cost to the ssoulders. Records continue

1. Socewell Record, m  21, Mar. 13, i33U$ Jan. 19, 1335} Har. 10, IB363 
and Jan. Ì9» Ì83? list payments to Hart. Two are over $20.

2. Statement, Hr. Fry, Manager, felon Foundry, Boyeriowa, Ba. Aug. 28, 1967.
1. Agricola illustrations of 1556, p. 233, 289 twice, 291, 292 three tiiaas, 

3li, three ilnonossea, 31̂ 2, 37U, twice, U?0 and Uo5. Mene show noulding.
2. Hopewell Eocuosnt, X800Q320.

1

Ì
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theee parchases tdth rogulaxlty iato thè lfì3C»s. 'dilla no Hopewell 
riddlea survived, representativa rlddles discarded by modora fcundrles 
are at thè Site.

3

II - 13
STOVE PATTERNS
Wooden patterns enabled mulders to reproduce iron copies of the pattern
in daiip sand, all within the woodea two-part flask. The purchase of
costly stove patterns are regular Hopewell Second entries from 178U to 

1 2 
1339* And the final sale of Hopewell's patterns is on record. Efforts
to trace these last motioned patterns to successor companies vere unsuccess­
ful. However, representative copies of contemporary Warwick Furnace stove 
patterns exist at the Site.

1 1 - 1 5
satid, MromiaB
Apparently alaost all of the actual maiding sand for the atove-midng 
period cam from a single source, John Darien. Three hundred and nineteen 
wagon loads for the period 1316-1023 are billed on Hopewell Docuaant,

3. The largest purchase found to data is in Hopewell Docuoart, 82733308, 
buying hi riddles in the period April 28 - Dec.’ '3i, 1838«

1. Hopewell Pecords, SM UlM, Dec. 31, 178Uj SM 21, thy 1, 1832 (for $832.32) 
and SM ’38, Mar. 7, 1339 are examples.

2. Eqpemll Record, SM 32, May 1, 1888.
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82?CuC3. This source continued to bill the furnace for sand into 181*2.
In the opinion of Kanager Graper of Eastern Foundry, Boyer town, Pa., and 
of International Foundry Supply Company of Beading, Fa., present day 
Albany sand, having a heavy clay content, la nearest the "creek sand 
historically used at Hopewell.” Ten tons of yellow Albany have been 
purchased for demonstrations and nost of it "survives" in the Cast House 
now.

2
The late-period sand pile, located by Abel archeology, should be "moved’’ 
from just inside the Cast House entrance into the north side of the clean­
ing annex. The historic movements of stove plates into the cleaning 
annex are reasons for the displaceiaent.

II - 20
SAHD, mULDIHG, BUSHED
Sand in contact with red-hot iron lost its "greenness", its ability to 
adhere to other sand particles, even when properly dau^ned. Host of 
this burned sand adhered to the castings and pigs. Historically, the 
most noticeable accusrailation occurred where the castings were cleaned. 
This sand was discarded.

1. Hopewell Docmasnt, 335>0$01 for 1831-33» Hopewell Record, SM 21, p. 20Ca, 
Apr. 1,' 1537 for 1333-37 and in 181*2 (if .75 per load as earlier;
$1*3.50 for 51 loads is charged in SM 38, p. ?U6, Dec. 19, 131*2.

2. Abel, p. 30.

1



The restored sand floor of the cast arch and unfloored section of the 
Cast House is modern burned moulding sand, ■with all modern items 
screened out. The sand excavated archeologically «as sot saved.

Burned or "green" sand also historically covered the wooden-floored 
sections pf the scalding rooms. This covering was protection against 
fire caused by spilled iron, from a few drops, the overrun fro® a flask 
gate to a spilled full ladle.

UBZBU3&3S&S
1

This tool is shown at a furnace cast arch as of 1763 by Diderot, Hopewell 
Records repeatedly list their purchase and repair. However, definite use 
is mentioned by neither tradition nor Record. Since castings moved three 
times daily from the moulding floor to the cleaning annex, use of wheel­
barrows was more economical than hand carrying (or the use of the horse- 
drawn cart for short-distance moving.) Sand also moved from an outside 
pile to the cast arch or moulders1 rows by barrow.

II - 21
ViXlDOK AMD VALL FITTINGS
There is no evidence of shutters, blinds or any other window covering. 
(Actually, daylight vas an aid to the moulderj -nost likely everyone of 
them had a lamp for use on darker days.) Likewise, there vas no evidence

1. Diderot, Plate IX, "Forges, 2d Section, Fornesu a'Fer, Coular la Guess".
j

2. From the lBOO Inventory, (Document X80C0320) to lSU l purchases in Hopewell 
Record, SM 33, p. 137.
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of pegs or nails for hanging clothing as a son worked. Probably every 
roar had its clothing nails at the vail aide, and individual moulders 
sight have a coat and a shirt hanging from these nails. likewise, 
naterlals purchased for family use at the Office-Store were probably 
visible in the ear» area.

1 1 - 2 2
STATES S3 IE COED KSTPEHS AND HESSAOE DS7ICSS
In 136? slates kept account of furnace charges - filling - in Hopewell's 

1
Bridge House. Thia use of slate was probably a carryover for earlier
record-keeping practices. Probably, slates at other locations than the
bridge house kept operational records until transferred into the official2
Records. The entries of individual sxsulder stove production and of 
blacksiaL thing charges suggest such slate record keeping and transfer.
Other probable locations for slates to carry instructions or to record 
work performed are at the Cast House in Boulders' rows, in toe cleaning 
annex and in the shipping area. Outside the Cast Bouse, slates probably 
carried Instructions to hired girls in the spring house, to the hostler 
in the b a m  stable and from wives to husbands (and vice-versa) in the 
tenant houses. 1

1. H2215 Interview, Harkor Long p. 12.
• Hopewell Pecorti, ST4 6C presents the weekly charges of ore end charcoal 
froii EeW.’Tt, 1352 to ‘-'ar. 11, l87h, probably kept on a slate as nentioned 
by Harker Long.

2



i n  - 1
CLEANING ANNSX
The production of each nsoulder had to be kept separate until recorded and
to determine sound castings and save shipping weight castings had to be
cleaned. Because moulding ended at Hopewell in Ifibh, tradition is rsuto
about most moulding processes. Becords repeatedly list payiaants for

1
clearing castings by earn moulders, but report nothing on cleaning 
methods or where it occurred. Archeology located only the Annex founda­
tions and mrkB of floor joists. Fending the reconstruction of the Clean-

2
ing Shed (wheelwright shop) with a moulders * sleeping loft , cleaning mat  
be depicted in the reconstructed portion of the Cast House now terraod the 
’•Cleaning Annex*. Its historic use is unknown, but casting cleaning 
probably was ceoa of its functions.

CI2ASCT3 SUPPORT BAILS
Voodsn rails, sufficiently high to allow burned moulding sand to fall and
acctEBilate below the cleaned casting level, probably supported cleaned
and unbrushed castings. Castings piled on these rails could easily bo 

3
tilted by women cleaners. A V in the row, with gray iron visible on the 
cleaned plate and charcoal du3t on the uncleaned, i3 probably the point 
•whero tho cleaner "«ent,? to dinner. Raws are most lilcoly identified by 
the ¡Boulder’a r&.\a  on a slate.

1. Hopewell Kecord CM lU M, p. 3lib, April 20, 173U for 1732 and 1733 to
SM 21, p. ICCb, -Jan. 19, 1037 - the last existing pre-l8U0 Journal, sso 
FII 1 extension.

2. H2235 Interview, Mr. and rtra. Lnarlea Sheridan Care, p. U.
3. Hopewell Record. SH 15 p* 23a and 2Ua show Elisabeth Hbrwine and Mhrgaret 

Fainter as casting cleaners in 1331.
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FH 1 (coat.)

CLSANEHS. 1031-36
NA>£ REGULAR WORK

Care, Henry noulder
r&re, Thoms 5r. founder
Hart, Barney keeper

Hart, David moulder

Hart, John
Merwine, KLiaabeth
Horth, George raoulrier

Painter, Frederick keeper (p U5b)
Fainter, George carpenter

Fainter, John Sr. filler
Painter, Margaret widow
Pooey, Jesse
Shaffer, David eollior
fsfaaffar, David’s son
Sheeler, John moulder
Sheeler, John’s son
william, Samuel
l/illiaas, Camel's scan

>ym, David's eon

BOPSWELL ESCOPD 
SOURCE SM 21

P 75a.
P 10b, £la, 52a, 70a, 73a and 122a.
p 122a.
p ICa, 33^i «>2a, b, 5ln, b, 7Ga,

I2C&, 157b, 158a, l6la, 139b, 190b.

p 75a.
p ICb, 12a.
p 53b.
p 121a.
p 52a, 75a, 12Cb, 122b, l6la,
p 161a, 190a
S« 15, P 52b, SH 21, p 32b. 
p 121a, 123a, 160a. 
p 185b. 
p 190a.
p 32b, 5lb, 52a, l6Ca, 205b.
p 19Ca. 
p ICa, b. 
p 190b.
p 109a, b



Fii 1 (cent.)

A chart shoving noulders, raouldors paying cleaners, cleaners, their 
tannage cleaned, the total product by all moulders, how nany noulders 
cleaned thsdr own product and the tonnage cleaned follows*
YEAR MOULDERS

ViOltKING
(SPACES
HEEDED)

rouiifEHS
paying
CIEAHE3S

CLEANERS t m r » g e paid 
to e m s

TOTAL
PRODUCT TONS mULDE H 

CLEANED

1331 12 7 5 160 2b8 88
1332 n ? 6 8b 131 b7
early
1832
late

12 8 b 225 321 106

1833
early

13 5 b 82 171 8?

1833
lata

lit .<•0 b 13b 322 188

183b lb. 7 6 2 & h V 223
1835 2b 11 7 208 b2C 212
1336 15 10 6 357 555 198

133? lb HA HA HA 2bb HA

Ccnpdled froa Hopewell Record» SM 21.
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CLRftHXHQ BHDSKES
Again, no record of casting-cleaning brushes hsve been located to date.
Size end shape are ur&nown. They probably rare similar to apniding 
brushes of today. Used to brush adhering sand from the castings, moulders

U
paid other employees for this service, bat soma cleaned their a s  and

5
other moulders’ castings» Each of the cleaners needed a cleaning brush.

in - 2

BURIISD WCIflEE SAIJD

Burned moulding sand covers the floor and an accuinulatioa is clearly 
visible in a cleaning row, "just emptied'* of its cleaned castings*

CASIXNCiS 13 CL3AIiI>iG ATiliEI
Castings in the Annas will be vary similar to those displayed as «just- 
shaken out« in tho Moulding Booms, except that their gates are detached. 
Castings probably were stacked cn the rails with their narrow side on the 
rail. A rail row portrays two moulders output in the eight tours previous. 
E'epreaontaiiva castings are at the Site*

CLEARER SEATTiS 6
Since wonsen worked as casting cleaners and their work was just above floor 
level, it in probable. - sines no tradition survived - that boxes, old chairs

h. Sea r;i 1, papa I H  - 1.
5» Hopewell Record, SM 35 p* 2Ua and b and SM 21, p. 52a and 88a. 
6. See Fil 3.
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or broken chairs were located in the aisles of a cleaning row.

CLEANER ANNEX BEATEN
Because the archoologically-fcnrjd feuadatien of tbo Annex suggested, a 
chinney, since restored, it is probably that a stove «as located in the 
Annas. Heat froa the furnace had no benefit hero and the physical activity 
of the cleaners was probably UsdLtad to tha tilting and brushing of castings

in - 3
SMALL CASTINGS III STQilAGE BOXES MSB ON SHET?.
Sines stove molding ended by 1211:, no tradition on actual smll-pert 
practice at Hope'll! survived. Records regularly credit moulders with 
precise numbers o f stoves produced, but relate no casting handling proce­
dures. However, every milder had to produce a complete stove with perfect 
parts. Included were smilcr castings: three stove doors, latches, smll 
oven plates and dove-tailed stove legs.

For efficient operation it Is probable that smll wooden boxes, labeled 
Tilth swulderc1 macs, stored arrall parts until ahipsaent of such stove 
parts, cleaned and uncleaned small castings, labolod by moulder, probably 
filled the shelf reconstructed along the north side of the Annex-

r/
LOFT, PAT7SSH STORAGE

1
That wooden patterns were costly is readily documented and that aary seta

2of stove patterns belonged to distant city stove dealers is another fact. 1 2

1. Hopcrrell Bocuaent, 3320105A bills ilopewell $1123 .S3 for patterns in the 
1S29-3X period. A dollar then bought 22\> jx>unda of beefl

2. Hopewell Documents, 838(^21. 8100301 8hOOU5. 8360910 «¿1 Record. SH 21.
p '.l& jb , Feb. 3, 1837. -



Ona hundred forty variations of patterns '»ere used at Hopewell in 1337,
U

yet by tbs end of stove production Hopewell sold only thirteen sets.

Safe and dry storage was a swat. Dryness on the south Moulding Hoorn loft 
cane from furnace-iron hsatj 2UC0 degrees released three times dally. 
Security was constant through the everpresence of the furnace keepers.

There is neither documentation nor tradition located to date about this 
loft, its pra-lSUO use or pattern storage.

Probably, costly patterns were stored on this loft in bins to keep theaa 
readily available. Most likely, charcoal baskets »ere used to nova then 
free» storage to the moulder and back. A stairway probably sedated for 
easy access and for the safe delivery of patterns.

V
TUIZm ARCH AREA
Because of the nearness to liquid rad-hot iron, "Just around the corner’, 
the Tuyere Arch »as historically filled with moulders’ rows far the 
casting of stove plates. An exception »as a narrow path, which allowed 
the founder or keepers access to the tuyere arch for necessary adjustments 
of the blast apparatus.

Because of the '.aterwheel's attraction for tourists, this tuyere arch will 
not present any portion of its historic moulding operation, but most of
its space must accommodate visitors. The rennindcr will store unused

f
flasks. 1

3. Stove Research Resume Card« 1037.

3

h. Hopewell Record. SM 32, May 1, 181*6
D-39



SAFETY AT TOYEHE AHCH-VAIEa’aHSEL
Safety-close clearance of the roving waterwheel- mkes the picket fence at
the west side of the Tuyere arch area a met. Pickets are historically 

1
correct and, unlike an equally historically correct rail fence, discourage 
dishing by boys. In operating tiros, NO fence was present! safety deaacds 
that this fence continue to bar access to the dangers of the waterwheel. 1

1. Hopewell Record, SM 1, Apr. 23, 1803.



VI
LOAnn» area, a s m  m  ¿aura
Both tradition and Records are ante about the structure and its uses. 
Fending reconstruction of the Cleaning Shad (wheelwright shop), this 
acceesibla-to-tbo-Oast-Boca area probably was used for flask asking, 
flask repairs» shipping crate sssnufacture, crate filling» sand storage, 
and stove shipment by wagons.

The sand pile located here is out of the way compared to the late-period 
sand pile found archeological!? just within the Cast House door.

Before 1325, conaorcial teassjtera delivered Hopewell stoves as distant
as Philadelphia and York, Pa.5 after 1325» to the Schuylkill Canal and
after 183$, to the Bdladelphia and Reading Railroad at fouglaesvillo.

1
All shipments were eratedj often a tan. to a single crate. Fucking and 
crate loading, probably with the crate on the wagon, probably occurred 
here also, along with the above rantloned functions. An appropriate-in- 
tixas wagon is at the Site.

VII
EaTepjdr cast aouss displays
In addition to stacks of flasks presently at four different exterior 
points, a display pile of stacked pig iron, of defective castings, of

1. Hopewell Record, 5H 21, p 2UCb is an example: 117 tens were shipped 
in lie*» boxes. SM 51» p. 9a shows a two box shipasnt containing tiiroo 
tons and 19 pounds in tons of 22k0 pounds.

D-liO
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flasks «waiting repair and another of gate natal would be historically 
correct* Also within shovel-throwing distance of the southwest door of 
the cleaning annex, a pile of burned aoulding sand, obviously froa the 
cleaning annex, probably existed* Appropriate wagons are already positioned 
near the annex, the adjacent and po3t-l8kC wheel pit, archeologlcaUy 
discovered as predicted by Harter Long, surviving froa the days when the 
»fculders "leaning Shed and Sleeping Hoorn was used as a wheelwright shop 
(1376), should be buried under ¿tag (as the late-period Scales Fit was.) 1

1. S221f> Interview, Barker Long, p. 31, and Abel, p. 110.



Section ?
SPECIAL ISSTAIJATXOÜS
Again seed for special installations say develop as operation of the 
famished Cast House procos, Asswng thoee recognised prim* to operation 
include plastic «»aiding degamtipatioiss, vast prevention on castings 
•’pers’w m i l y  displaced in the raonlding sos; end in the diners* sos, 
burned sard coverings for «oedaa floors, the ffersatimn of radhot hearth 
castings, slag, visitor obscuration space, and paths for their aevesassfc* 
These a m  exaadasd bel®;.

Ideally, & retired aculda? would "putbsr arotnd" in tha Cast House. 0m  

o f his duties would include the * control" of visitors and the keeping of 
displays in constant top ipnlity. Actual salting and pouring of red-hot 
alun&ufrt (and of iron if esqoriaBats prove this feasible) into flasks on 
a cold, daap '.reckond is anchor potential benefit, Tka pouring of a quick* 
satting rod plastic (dears sells a set fen* living vom use) is yet another 
potential. Student pouring of this plastic under his supervision night 
produce a preduct suitable for classroom display or for sale by the Site. 
Hafcarally, the castings produced of natal would have to be anall, la flasks 
within the capability of this ¿»older to lift. Stove lids, trivets, stove 
doors and latches or© in this category.

HJS? PHSTEliTJO!?, to rank© castings retain the "Just-oast" appearance.
)

Tho Cast Eooso today Is as cold and danp as it was cnee hot and dry. The 
prevention of rust mi tho products displayed in position (in and oat of

F-l
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sani} Sm aaotfaer unknc&n to to solved tbrcugh ©qperleace. Tto very visible 
proseases of eharcoal dust «a all noi/ castiagg la boto "naturai'* and a snst* 
Spraylng toa» castingo alto oli (aftas* rotaoving rust spots -if any) raay 
ks@p tbea biadi and rust proof •

Castings dl^playod &a «cleaned" and in-the-crata ready fcr toig&sot litowise
1

need a epraying yith lacquer, m  or area of toa s^posles testad at Hcpewell 
oa casting esposad to toa ueatoor for serverai years. Thia troataarst Is 
noceasary to keep tosa eeostanfcly espume as "Just-cleanecl gray Aron.“
Gate and pig dispera sey to edLther biade fresa buraed acaìding saad and etosv 
ccal dust, gssy as "cLsanod", or ruotad, doponding uhettor dìsplayed inside 
or cut of toe building. PUect cutslde úiaplays of toe» tuo producto aay 
to rosty at toe bottcso of toe pile and “black*1 at tto top.

fian mah sjxrì vili blou iato tto display section of tto Cast House is another 
unknefan, tot if vistor atoras "filran casting© «ito saaw, plástic coverà osy 
to tooessasy. tto Storage of display© «fcjiing toa “active" m m  sesso» m g  

hecom  & premsrfcive minteaaaco ftanatloa. And. an ansasi (or » r e  frequent) 
clearing of rust fresa diaplays aay tocos» necessari.

2
Sbculd ruating tocosa a mjor problsa, casting© of alnsdnigi or of ’il-lroa 
(as cast at ‘. /eatberly, Fa.,} mg- to meessary. Naturally, tota cost is 
xisÈBiam* Hovevor, casting dannrdstratioaa at tto Site, last spcnsored by

1. Politoli A-C nbrturo, an epasy, preved raost rust reslstaat fcr clesn 
Iran, Beport. I m i  Freeervation, 25 JtÙy, 1967*

2. Lotto?» Gredte Fcundsy, J&lssakee, ^leconsi», Oct. 2C, 1965»

F-2
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SiKHA., produced castings of almtogi at the cost of ingots* shout *2£ & 
pound*

SArlD uomm* FOR FLOODS
Because archeology uncovered floor cavorting ¿data in both ths north 
and south mildlng room* voodsn floors were reconstructed In a building 
where red-hot iron was spilled with c o m  regularity. Tfcs floors were sost 
likely installed because of excosalve ladsturo In the natural ground floor* 
despite a large drain into the north maiding rooa.

M l ©  red-hotmss witliia the fast Bouse nay never be an actuality* these 
woodea floors m e t  have a layer of burned mulling sand covering then* 1b 
insure its permnaac© because walking on it will scatter it* this sand 
covering should be «secured to the floor« by gluo. Visitor traffic* 
especially into the Tuyere Arch area* will require regular replacemnt of 
this sand cover*

»CEQOSDiJ» OF EETW3QT CA3TE3QS
To m k e  the cast arch and tho molding room PEAL* the creation of red- 
fcotness is dedrabla. Inquiry has shown that infrared light is irspossiblo 
in dayli^it* Bonce, painting tbs Inearth interior* the surface of ¿lag pits, 
and the tops of gates of njust-poured" flasks with trrldescent red point la 
a possibility*

sx®, m w j m ì o bokhed
A supply of burned maiding sani is another fbrnl&dng necessity* The wooden 
floors of both Cast 'lease sections need this sand as a fire-resistine cover*

F-3



í

(The path into the waterwheel-tuyere arch especially needs hove its burned 
moulding sand glued to toe floor as a safety feature.) Perhaps all floored 
surfaces need glue to hold a sand layer.

The floor of toe cleaning arosx also requires burned sand; the eapty cleaning 
row toare sight have its floor partially swept, with piles ready to be 
darned outside. An outside pile suggests quantity cleaning and production 
by its sise. (This pile sight be false ta^porbed and have its sand glued 
to that plywood surface to prevent children fresa ‘’carrying easy" shoes' 
ffcll.)

Cost of this sand will bo transportation only. However* all modern content 
mist be screened out.

VISTTOH SPACE
To include this topic in a finishing plan is necessary. If space is not 
provided, the visitor will HAKE AHB TASK space, v&toeut doubt, roost of too 
tryore arch area - in front of toe popular waterwheel - was once used fear 
stove production. However, except for a stack of flasks to suggest tola 
use, that area will be without iUraishings.

Likewise, visitor space and passage saaat bo provided within too vast House, 
not only for ordinary visitation but especially for demonstrations and at 
toe observance of Establishment Bay. As long as air pushed by toe historic 
waterwheel is used to fire the sstol-rocltlng “cupola”, space on those days 

/ at toe cast arch will require hiding of displays otherwise visible. This



oeans that the clay kettle, ladle pit, and the fl&sb-ola^p casting display 
«111 be hidden daring deaonstrations* Experience gained froa setting up 
and operating the furnished Cast House will eventually determine the space 
needed for visitors. Safety Is another factor* Stacked flasks, piles of 
gate metal, furnace tools and other furnishings items will suggest non- 
entrance at various points. Specific planned paths include an entrance 
to the waterwheel-tuyere arch area and a passage out of the rear (vest) 
door of the Cast House, naturally, there will be an entrance for the 
visitor into the Band floor section of the building.

Traffic will be easily kept out of the operating-display section of the 
cleaning annex by crate and other barriers.

PICKET FETICH (FAISS) AT TOSSHS ARCH - WATESWaBEI.
A fee»» between the Tuyere-Arch area and the Waterwheel is strictly non-
historic, bob zaurt reaeia fee safety of visitors, clearances at the wheel
are dangerously clo s e , Vhila a posrt-ajxi-rail fen ce say seont cere appropriate,

1
the use of pales is as old and is documented to 1803. A pcst-aai-rail 
ftence would invito dishing and entry into this most dangerous area. 1

1. Hopewell record. SM 1, p. 27, Apr. 23, 1603? SM 59, p. 2Cb, Apr. 2,



Section E
DESCKEPTEXJ OF EECOff©?iDED FUìEUSHEIGS WEEK COS? ESTIMATES 
CAST ABCS - FU3BACE TOOL
The suspension of tbs heavier furnace tools iron chains frost a bar now 
existing is a possibility. So tradition of such suspension survived.

These large tools will have to b® ^mtfactured. Efforts to date to 
locate suitable ( 'stringy’) wrought iron have not succeeded. If none is 
located, modem wrought iron or steel will have to be purchased. The 
tools made by a blacksmith, no matter what type iron was used.

LADLS CAHRIESS
Ho documentation for ladle carriers exists. A ladle carrier ass among

1
the artifacts archeologi cal ly found in Hopewell waterwheel pit. It 
carries a ladle leaped as modem foundry-cast ladies are. Additional 
carriers and a two-aan carrier were purchased with the flasks. These 
ladle carriers will be displayed either at the end of a scolder's working 
r w  and/or at the cast arch.

LAMPS AT CAST ARCS AUD KÄIBERS» HCT.iS
A cast-iron oil 2as$>, teakettle-shaped and from contemporary Moeelen 
Furnace in Berks County, has been copied in alusinun. From these, 
sufficient castings for Hopewell's needs will be reproduced. On Establish­
ment Bay, one or two - all painted Mack or rust color - will be placed at

1. ill Catalog« Mo. 11*0, Accession 3. Ladles: Since modern cast 
fit ths ladle carrier found archeologlafily, modem cast ladles

are suitable for displays.



every bench or Boulders* row. Seas Should be rope suspended! others» 
tatxag sad sxMle with a J-book to hold the lamp froa tisfears above.
Several «111 be at the cast arch. Fat lamps, aa made at Hopewell on Estab­
lishment Day, right be intermixed with tha cast-',iron" lamps.

Additional lamps, beyond those needed for the Cast House should be cast 
at Hopewell’a Establishment Days for use in furnishing the Bridge House* 
Charcoal House and Blacksmith Shop.

OA3T AM) CLAZ KETTLE
Clay was used at the furnace to plug the damtose top hole and to line 
the iron ladles which carried liquid red-hot iron to the maid. Hopewell’s

1
historic clay kettle was uneovered at the furnace east arch during archeology 
and it is proposed that this kettle raturn to the cast arch as the function­
ing clay source. Actually* this clay-pot is a broken butcher else kettle 
as produced at Hopewell.

2
Clay can be procured on the Site as historically at no cost*

cmcK

If funis allow and dampness within tbs Cast House is not excessive* a clock 
of suitable age should be wall mounted in the Cast House and* if operable* 
kept operating.

1. H2215 Interview, Henry Jolmson and Island Abel, Archeological Bccavationa
at Hopewell FurnacoVM^ p. 50*

2. Hopewell Kecord, Si 21, Har. 18, 1037*



PACT U
FLACE&B3T Of FURiHSHDCS Itf CAS? HOUSE
The tools previously deecrlbQd need be set up in moulders* mis* At least 
nine IDBXDIi*} STEPS» nust be &a&m to present the visitor an insist into 
this vanishing, skilled and historic process.

A "Gone to Dinner" appearance is the display goal.

The moulding steps taay be presented on the moulders* benches or by floor 
moulding according to pattern size. A B&xfcur© of bench and floor work, 
the casting of a eosplsta stove by a raoulder, would bo the nearest to the 
historic scene.

These nine steps ares
1 Pattern (on foUowboard) in flask-half, noticeably partially-dusted with 
charcoal dust- black doth charcoal dust bag dropped on pattern?
2 Sand partially sifted over a dusted pattern in flask-half on followboard 
with a riddle partially filled with Albany sand on the flask-half. (He©
of the terns, cope and drag, are unnecessary? flask difference can bo noticed 
and the flask half "not in process" should be visible alongside?)
3 Flask-half partially roamed with Albany sand, shovel in sand la tha 
peaked pile underneath the bench? hand racsaer In flask and a long double 
rammer leaning on the flask?
h Flask-half with rassasd sand partially "struck off" (evened), with strike 
in position in the unevened part?

«Despite the able "condensation" of the moulding process as presented by RCI 
Baines in Hopewell's Eat. Bay Literature. The orzLssion of AHT step was a 
casting FAILUHE.



5 A (second foHowbcard clasped to the flask-half and the original follow- 
board uith two flask clasps $ another unit like this in another row nigxt 
be at the half turn, setting ca, Its narrow edge;
6 pattern re-exposed (opposite side) with the other flask-half near or 
over the original flask half. Pattern is dusted and partially riddled - 
sanded tilth Albany sand.
7 Complete flask filled with rassasd sand and tilth wooden-gate pattern 
either In position (suggesting their removal) or reamed and atop the flask. 
3 Flask opened at the parking U n a  and leau-proppsd fvtsa rear by a long 
raarasrj "rapped’’ pattern has been lifted from tbs sand which shews pattern 
details* llewly orb solten-aetal feeders from gats to pattern space are 
very visible since charcoal dust mlcea a vivid contrast between the earlier 
work and the last; yellow- sand against a black background.
9 Completed. flask, secured with a pair of flask clasps and ready to be 
lifted fron the bench to the floor (or on the floor, if large). This 
HEtDSff display series presents beach or floor moulding BEFOHE aetal 
pouring only. (To she» those nine store in a restricted area with four 
beaches in the ‘forth Moulding noon, as proposed by E* H. Curator 'Heox, 
is alsost an impossibility, A junbls as this could not have existed in 
an operating foundry.) OTHSK steps in the casting process, ready to pour 
flasks, ¿ust-poured natal and ehaksn-aut product, require display also?
1 Bows of completely "moulded" flasks, in front of benches with benches 
against the wall, (or all larger flow flasks) ready to receive all aetal 
with empty-open gates.
2 Bows of flasks with gates shewing rsd-irridescent point or light i n n
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within through red ¿Idas* These axe n just-poured* flasks, hardening and
nearly ready for "shako-out".
3 Bows of «rapty flasks alongside a pile-row of sand with "shaken-out" 
castings protruding frora the sand In a "natural" way. The exposed iron 
Is charcoal-dust and sand covered.
k Bow of "peaked11 sand and flasks with followboards m l  flask clasps 
alongside reedy for aoulding. A basket of patterns is on the sxjuldor'a 
bench which is as far sway from the wall as possible, at the very beginning 
of "moulding a row".
$ S a m  as #3, but with a pile of castings, some debated at the sand edge 
of the floor. The row "shows" the missing castings} the reminder protrude 
frost the sard. Gates are in a pile.

Those F0SJ35EEI Moulding steps will be called to all visitors* attention 
by inclusion in the Guide Literature.

These five steps may bo coabinsd with ■toe earlier nine, but as advised by 
an experienced mcrulder, not in a nannor so juskled that a moulder, foundry- 
man, or foundry worker would consider the display ridiculous.

Just as an eighfcy-by-eixty Cast House was necessary for efficient raoulder 
production, Most of this saaaa area will be necessary to provide an efficient 
and meaningful display of Moulding and its assy facets. As space allows 
and experience dictates, pdle3 of castings, on the ground and on wheel­
barrows, gate mtal and pig on the floor and outside the structure ’«dll 
also b© necessary displays.



CA3T ARCH
& ty«p atcm  needs be added through masonry at this arch to reconstruct 
the cast arch and furnace to the pre-l&iO period. Hie present tyiap is 
poat-lS68 and historically inaccurate for the earlier period.

DI3PLA23 within or near the cast arch consist of a water trough (already 
there) for furnace-tool cooling and sand dasgeningf CLAX within the 
historic clay kerttla found archeologically and four heavy, long furnace tools 
of wrou^it iron with visibly "stringy* sections. A lead pipe or a water 
line from the head race brings water to the trough.

A pit of cooling slag, ’’tapped” recently (painted irrldeaceot red) from the 
furnace and another pit, almost empty, hut with a small accuscailatim of 
iron at its base, are near the tap halo« At this last pit moulders caught 
red-hot flowing iron in their clay-linod cast iron ladles. A bed of flask 
clasps, also painted irridencent red to represent "just cast" flat-bed 
work, is also within the area. Thee© cla^js are linked with the tapping 
pit edge by a rumor of iron.

Those cast-arch displays will be "casualties" on moulding demonstration 
days « at least until iron (or aluminum) is malted within the furnace.

CASTINGS KITH AHD WHH3ÜT GATES, MID GATES
Output is a ■very necossary part of the display in the Cast House. Several 
moulders * reus will display castings complete with gates, protruding from 
send just as "shaken out" of the flask. Hue flasks, flask clasps and



followboerds used to produce the casting vill also be a part o f this 
display, k too of castings in several varieties, copied frena alnralma 
"patterns'* fresa contesporaxy ¿j&rsdck Furnace stove patterns, are on band 
for such disg&y. H5HE castings «ill be necessary for the Cast House 
display and for uso in the cleaning annex. These last will differ from  

those displayed in the Cast House in that their gates will SOT be attached. 
However, V-shaped gates are a necessary part of ary casting display and 
should emphatically be specified in any casting purchase, since aost of the 
gates found archeologically were 7-shaped.

The depth of gate on castings will detersdna the sise of flask displayed 
in a moulder'a row. A deep curved casting with a long gate required a 
deep flask.

C0Ü1JTHT CASTINGS AHI* ITOSHftHES
1

'.bile Hopewell raade pots, pans, kettles, etc. until 1033 » the sole presen­
tation of such activity proposed is the display of DEFECTIVE modern skillets, 
pots and pans of cast iron, so hidden in a pile that modernity is msked 
and the defects shown. Plow shares will be suggested by the presence of 
triangular flasks (already at the Site) and a slate message to a moulder, 
instructing bin to cast sons shares.

1. The sale of country castings patterns, flasks, the ending of thair 
production la entered in Hopewell j-tecord, SM 21, p. 92b under the date 
of Feb. 13, 103U. This e m  of' producSon for country eastings is further 
dated by a note in this entry: "Hoto, the above flasks and patterns 
were delivered to ti» canal, Hannon's Landing, the 2hth of July, 1033."
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FLASKS
Flasks, wearing out with use and through burning by leaking iron, had to

1
be replaced here with regularity. However, only one-half of one flask 
survived from the hundreds used until lSUi and is displayed in the Museum. 
The design of this model has been copied and will be used for the displays 
proposed in the Cast House. Modem, but burned and old-looking flasks, 
have been purchased and ethers have been donated to the Site. Large flasks 
have been dismantled and this used - burned lumber became copies of the 
sole surviving flask half - rsentioned above. These flasks are NOT historic, 
but are representative of historic flasks. Hie number of pre-lSiiO flasks 
surviving in the U. S. were considered too inadequate in number and too 
expensive to locate and to transport to the Site. Hence, this compromise 
of old-looking flasks, dovetailed and burned, is the answer to this furnish­
ings challenge.

Hot only will the fresh-sawed, dovetailed ends need to be blackened, but 
more flasks will have to be altered and created to the D2EFBH dovetailed 
type from the supply bought for this very creation. Contrasting color 
(repaired) flasks should also be intermixed in all flask stacks, inside 
and outside. The iron from the purchased supply - as they rot and are 
altered - should NO? be saved as artifacts, but sold as Junk. The various 
sizes of flasks required are shown in scale drawings attached to this 1

1. Examples are: Hopewell Document 28000320 listing flasks when Brooke 
and Buckley took over Hopewell in lSCOj Hopewell Record, SH 1$, Mar. 17, 
1831» listing 13 3/U days by a carpenter making flasks in 1830, and in 
the last stages of stove production when Hopewell bought flasks from 
neighboring Isabella Furnace, SM 32, Oct.12, 181*3 - "got ftay 23, 181*3.”



report. (These and suggested slate messages were not returned to Hdger). 
This size-list Is compiled from 1837 stove production.

HEW AND HEPAIHED FLASK DISPLAY THHDDGH ESTABLISHMENT DAI DEMONSTRATIONS 
Since new and repaired flasks and follcraboards should be "displayed", 
intermixed both in and outside the Cast House, the Establishment Day 
carpenter demonstration should be "repairing" flasks by installing new 
dovetailed flask parts into old burned ones. Repairing and making new 
followboards are also pertinent demonstration items.

MOULDERS
Moulders’ names are important for their use on slate "messages" - as
historically used in the bridge house - and to "personalise" furnishings
in the moulding rooms. Moulders working during the long blast, Jan. 3,

1
1836, to April 16, 1837, featured in the museum displays were:
Care, David 
Care, Nathan 
Care, Thomas Sr. 
Care, Thomas Jr. 
Elliot, Joseph 
Hart, David 
Hart, Joseph

Hart, Feter 
North, George 
Painter, Frederick 
Painter, John Jr.
Painter, Montgomery, a minor as his

father, John, Sr., collected 
his wages

Sheeler, John
■¿alters, Micliael

1. Hopewell Record, 3K 21, Dec. 2?, 1336, Jan. 9, 17, 18 and Jan. 19, 1837. 
Records for the end of this blast did not survive.
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m m nSB3* SHOVELS
Since taodem shovels practically advertise thaLr newness, suitable shovels 
for tbs Cast House will lave to be bandoade. Handles £roa Sudden are now 
at the Site for this sanufacturs.

MOULDERS« TOOLS
Moulders* slicks sod buttons, as shown in Oreream» becsae Hopewell property 
again through EitFBHA funds. In addition, a sufficient quantity have been 
nould copied to correctly furnish the proposed Boulders* rows. This las 
production again cost the UBS only *'2$ a pound for the alaa&nuxa, since 
E3I&M& paid aoulding costs as demonstrations on Establishaeat Cay. Fainted 
black, these tools will represent buttons and slicks costing currently $1.2£ 
each.

Houldera* LEFTS, historic long, thin, L-shapcd eandworidng tools will have 
to ba purchased. It is impossible to lasuld this tool, which was historically 
aside of thin steel or bronze. Quarter, half and three-quarter inch widths 
will bo sufficient. A sot for every other row will be necessary.

STRIKES are a aouldar's tool used to * strike sway** surp3ns raasaed sand to 
the level of the flask top. T»Mls not shoan as a tool by Diderot on hie 
Plate VI, tbs use of one is shown on his Plat© V. Hopewell purchased 
sufficient strikes with tho flasks for ibrnishings needs. If needed, zaars 
m y bo cast.

/
1» Hopewell Accession, $Ck, Uov. lU, 1966, gift of Hr, Burell of American 

frotk and. Hoe Cc¡¡apaayt (¿Iambus, Ohio.
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RAIffEBS, both long and short, were bought with the flasks and In quantitieo 
cufgieient for furnishings.

H1UHEIS» TOOIS, «ODD'»
Scavenged odd tools, purchased %&th the flasks for an operating foundry, 
included diotiactively-ahapod haneasrs, pliors (for lifting hot plates 
from the sand) and "pusplng rods and balls'*. Tool bonces were also part 
of this purchase; others have boon donated.

Ilona of these tools have been located in Secords or Documents, as bellows, 
lifters, slicks, strikes, buttons and benches were MOT found. However, 
tbs fcararaer design sight have boon whittled by an enterprising aoulder or 
a carpenter; a blackss&th would have aassufactured pliers to a moulder fs (or 
the propsrletor’s) verbal descriptions.

Tiies© tools will be secured to the work bench or on large flasks with 
epcesy glue.

PAI2EC POWDER DOST
Cloth bags of sifted charcoal dust will be displayed at every work row 
as part of the moulder’s equipment.

PA2TBSJ3 - CCvITSiPOMAHf XbSSCS FUS8ACE PATS3IS SHOT 
Kopcraell’s staff hod '!diacovered as early as 3SpQ that separate units of 
contssporaxy Warwick Furnace stove patterns survived at the Pennsylvania 
State Miseum, and at Hie Historical Society of Berks County, later
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"research" showed this v&raick collection to have ham  parceled cut to 
the Historical Society of Chester County and to the Sucks County Historical 
Society» as v é li . Efforts to secure these historic wooden patterns as gifts 
wax« futile*

HESTOHIC COPIES PAH) ST cSIFmX

Through KJJ&HA funds, aost pattarne of these collections (with one exception 
below) have been borrowed, brought to Hopewell arai copied in alumdrcwi as 
Establishment Boy moulding demnstzutiona. The exception was the collection 
portion at the Bucks County Historical Society,

SAIA DBBSSTPJfflKH AT B02LEST0WM
Again KIP ¿¿14 provided funds for the rami'» ding of those otherwise inaccessible 
patterns at the above Society» thus floating the legal restrictions forbidding 
removal of any specimen for the custody of the Society* This two-day desxns- 
etratiesa by Hopewell was featured by the Bucha County Historical Society 
as part of thair being host to the Early American Industries Assodatici 
in 1962. ALL resultant aluslnum pattavi copies cost HIS csüy *2$ a pound, 
the price of raw alustinm} EHr&HLA paid all other costa. Painted black, as 
historic wooden patterns were, the eye cannot distinguish then fron wooden, 
patterns* Visitors will mit handle the»? diyrot and daspoess cannot h a m  
tbeia. Those inquiring will tear ite facts, A display, including an iron 
plate cast fresa an alusdnuia "pattern" has beai on display in the Site's 
fèissuja for several years.

Ì



AEDXTIDEAL MITORHS
In addition to tbs patterns mentioned above, Hopewell - again uith EJIF3&A 
funds « «guided listing Hopo’̂ell stoves In alualmm. Store stoves need be 
so reproduced far "patterns* ♦

Bonce, a supply of patterns, sufficient for creating aaay real-pattern 
displays in the Cast House already exist, all at siniral cost to HTS.

w n s m  ssohagb
Pattern storage histcadcally required a safe and dry location* The crver-
preeeoce of tho founder and bis keepers at the furaaco oast arch node the
proposed Ioffe safe and tbs regular tapping of the furnace provided t o
beat-dryness* Shis plan proposes t o t  bins on t o  reconstructed loft
'‘display“ patterns consisting of appropriately tooted artifacts, and if
necessary, tot this supply be au&ssafced by toped toot nstal painted
black. This visible quantity is necessary since t o  furnace cads as m n y

1
as litO kinds and types of stoves in 1B37* t o  Illusion of fill-pattern 
shelving has to «stand far enough westward on t o  left so t o t  a tall sen 
cannot see t o  end of t o  display.

Since rsccmtruction provided no stairs to this storage area and patterns 
vers VEH3T costly and fragile, a ccnnierueisbted (non-useable for children) 
hinged stair sufficiently strong for a nan vith a basket of patterns should

1« Bopouall Record, S! 21, p* 31b, 65b, 93b, and 126b are examples of 
founder poy ecales.



bo constructed at the south sldo of tbs loft« A drawing stows the proposed 
eholvinc arrangeopat (sad thess stairs?).

pig  urn
itoHa space does not alios a largo pig bed display at tbs cast arch,
pigs as display Itexzs in and out of the Cast Bouse are aaesseary. Those
stacked» real or painted wooden, should be secured to mice thea safe.
An outside pile would be a heap of pigs and xsL$*b consist of both real
and fake pigs. Since the founder's pay for pigs was the lowest of the
throe rates he could m ra , pigs were probably m d u  only ufcaa the quality

1
of that batch of iron did sot xasst stove standards,

FESSOtCiEL
Ideally, a retired ¡aouldor would "putter »around* in the cast Bouse. One 
of his duties would include tbs "control” of visitors and the keeping of 
displays at constant top quality. Actual salting end the pouring of red- 
hot alnrg&nisa (and Iron, if egperfcaonts prove this feasible) into flasks on 
a cold, dasp weekend is another potential benefit. The pouring of a red 
plastic (Sears sells a set for living room use) is another potential, 
Student pouring under his supervision night produce a product suitable for 
clasoroea display or sale. BateaUy, tho castings produced cf natal 
would, have to be emll, in flasks within the capability of this zaoulder 
to handle. Stove lids, trivets, doors and latches are in tide category. 1

1. Honewell neeord, SH 21» p. 33b» 6$b, 93b, and 12&> are escarples of 
founder pay scales.
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riddles
Sine« flea sard in contact with the patters insured a sacoth beautiful
casting reproduction of ti® pattern design, a riddle (solve) was a
roce^ary Boulders' tod* SLacetiisdr shape wes round as early as the 

1
2500*0» discarded used riddles from an operating foundry will serve as 
displays «1 Boulders' reus in the Cast House. Several new esses» aged to 
sake thorn lock older» may be necessary for de^snstraticaa swuMLng.

n  -1*
HIST PHEVUiTlDii, to mice castings retain the ’»just-cast” appearance.
Tbs Cast House today is as cold and dsrsp as It «as once hot and dry*
Tbs prevention of rust ess tbs products displayed in position (in and out 
of m ad) is another uz&nass to bo solved through esperiaKCO. Use vary 
visible presence of charcoal dust on all new castings is both »natural” 
and a mat. Spraying these castings with oil (after removing rust spots» 
if any) Bay keep them black and rust proof.

Castings displayed as »cleaned” and in-ths-crato ready far shipment liko-
1

wise need a spraying with lacquer» was or one of the epoxies tested at 
HopeaeH on casting exposed to the weather for several years. This treat­
ment is necessary to keep them constantly appear as n just-cleaned gray iron." 1

1. Herbert Hoover's translation of Georgs Agricola'o to Re lietollica. 1556» 
t&xrm round riddles cn pages 269» 289 (twice), 291» 311 (thro© finenesses5» 
3U2» 37k (twice), b70, and U85. Horn of these illustrations s hw moulding 
processes, but prove the existence of round riddles in the loth century. 
Diderot shows no riddles.



Gat© cmd pig displays may bo either black from burned anldlng fend end 
charcoal dust, gray as "cleaned", or rusted, depending «bother displayed 
inside or crat of the building« Piled outside displays of these two 
products aay rusty at the bottom of tfao pile and 'black* at the top*

Hoy sod) snow will bio» into the display section of tbs Cast House is 
another unknown, but if «inter stores "filia" castings with snow, plastic 
careers oay be necessary. Its storage of displays during the "active* snow 
season say become a preventive ae&sienance function. And an annual (or 
mere frequent) cleaning of rust from displays nay become necessary.

2
Should rusting become a sa^or problem, castings of aluzdnaa or of Hi-iron 
(as cast at Weatherly, Pa«,) m y  be necessary, liaturally, this cost is 
unknown. Stosaever, casting demonstrations at the site, last sponsored by 
EUF8M, produced castings of a&rdnus at tbs coot of ingots, about ,2$  & 

pound.

3AHD, tOOUa®
’¿bile approxbrntoly ten tons of historically appreciate yellow-clay Albany 
moulding sand are la tbs Cast House, the purchase of modern "self -ramming” 
moulding sand is proposal. Ctico properly placed, either in a pile of a

2. latter, Credo Foundry, idwsukee, Wisconsin. Oct. 20, 1965.
1. Apparently most of the moulding sand for the stove-maJdng period came froa a single source, John Dorian (or Darlin). 319 loads for the period 2316-1823 are billed on Hopewell Document, 829diQ3t for 1831-1335 on Document, 835C£01j ■Hop«Bmara«qr S'TTX, p. 200a, April 1, 2337 for 15̂ 5-3B37 and in 23ii2 Xii1 Yt*? per load as earlier) $¿*3.50 for 51 loads.
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scalding row or la a flask, this eelf-raasdag sand resists beiag "fingered" 
or kicked fron its proper position. Its first fairer cost will save m c h
replacement labor and provide better interpretation by Its strength* The

2
yellow Albany sand will be used to color all exposed sand surfaces - the 
interior of flasks will be charcoal dusted at their parting line - to 
disguise their aodansity, as well as for casting demonstrations. Gins 
sprayed on tee exposed exterior (only) of tee nodern sand, Albany ssad 
riddled over the glue and the surplus removed by brushing -¿ben dxy, will 
create tee appearance teat tee entire display is Albany moulding sand, 
correct historically. To further reduce costs for tegjfaar priced aodem 
Bjonlding sand, it is pressed that a21 invested V-rows be supported by a 
strong plywood fram . Such support will greatly reduce the amount of 
modem send required. let, tee hardness of tee modem said will resist 
easy dislocates» of display tend*

SAUD, H3GLDHIG 8U3KSD
A supply of burned moulding sand is another furnishing necessity. 7km 

wooden floors of bote cast House auctions rased this sand as a fire- 
resisting ccr/or. (Tha path into tee waterwheel - tuyere arch especially 
needs have its burned moulding sand glued to tea floor as a safety feature. 
Perhaps all floored surface needs glue to hold a sand layer. The floor of 
the cleaning sm ss also requires turned sandj the empty cleaning row there 
sight have its floor partially swept, with piles ready to be dumped outside.

2 • In the opinion of Manager Draper of Eastern Foundry at Bqysrtown, Pa,, 
and of International Foundry Supply Co., reading, Pa., this present-day 
coBsasrclal moulding sand is "the nearest the historic creek sand'1 used 
here.
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An outside pile suggests quantity cleaning and production by its size, 
fids pile sight be false supported and besvo its sand glued to that plywood 
surface to prerreat children From "carrying assay” shoes full.)

Cost of this sand will be transportation only. However, all nodora content 
East be screened out.

VA7SB sum s Mm 7DQDGH
While not shown in Diderot» Eqpe&s&ll has three traditional account« of
water at the east arch of the furnace. Two list the cooling of furnace

1tools as the reason for trough and water. The third ascribes the water
2use - without asntd.cn of the trough - "to wet the Moulding sand". Doth 

cooling and vetting needs existed historically.

Archeology uncovered a lead water pipe at the cast arch. Archeologist Abel
dated it by tellings L̂aidp’ ecsaetira after the floor was laid end

3probably after the building m s abandoned," This load-pipe water line say
date from the 2B$Q installation of a tadraalic ram or from the l3?0-prssent

hwater system. Tbs pre-water systea tradition pro seats a logical water
$sources "An iron pipe (about 1 inch) ran from the east headrace treu#

1. B2235 Interview, Thosaa Hoffaan, p. $ and H22I5 Interview Sally Booneaffi'Scm'Daffict, p. ii-2. -
2* H22l£ Interview, Homy Jenson.
3. Lelaud Abel, Archeological Raavafcjona at Hopewell Furnace» March 6,

19&i, p. 69. ■,
b. Hopewell Bacard, SH 31, Kar. 29, Iflb'O. Lead pipe soldering in 185U in 

SH 6)>, Sept. ¿3, 135U, is the sole d u e  found to data on early lead pip©. 
Today's system dates to 1B?0, SH 3k, p. 209a, but lead pipe is purchased 
in 1372, as well. See S'! 62H, 2-Iov. 16, 13?2.
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the west and south faces of the furnace and then into the 
Casting Bouse. Water «s®3 ^  »CHlding sand," TMs infernanfc m s
evidentially speaking of the period before the loed-plpe installation.

Since archeology found SO drain« elthsr water supply m s  aost likely 
controlled by a valve.

The least costly restoration of the water "supply* is to have a lead pipe 
protrude .Cross the gram! and curve over a wooden trough at the south side 
of the cast arch. A valve would bo visible on the upper part of this (dry) 
lead pipe. Should funds allow, a 1 inch line frost the ea3t-u©st headrace, 
as described, should bo reconstructed. Again, a valve should be a part of 
this restoration.

A trough, oM-looSdog mil lamied 13 at the cast arch and ia near siso 
of the traditional trough.

^ T E l B A i m s
1

Shewn at a furnace cast arch as of 1763 by Diderot, Hopewell Bscords2
repeatedly list their purchase.

Several wooden-wheeled harrows are appropriate in the cast area. One 
should he loaded with degated castings, another with sates. A third 
Eight be loaded with fresh clean Albany m od* (This placemnt is especially 
appropriate for tho winter season.)

6. H5215 Interview, Tfacsaaa Hoffmn, p. 5« 1
1. Diderot, Plate 12, "Forges 2d Section, Fomsaa a'For, Ocular la Guess."
2, Fron the 1800 Inventory, Dociraent Z800Q320 to 23hl purchases in Hopewell 

gacord, SM 38, p. 137.
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a & sx m  m im , tm w w s as caseess cle&sbus, ims> fo u space
Evary casting had to ho cleaned to reveal dofectlvea end to ssro shipping 
charges, The cleaning, jacking, and chipping of castings HAD TO KEEP PACE 
with the furnace nodding output. Product had to warm daily into and out 
of the cleaning annex, perhaps three tines daily. (And until store space 
is available, AIL cleaning will lave to bo shown here.)

To rep ort that 5003 stoves passed through this cleaning process annually
is understating the ¿act. For instance, the cossaoa nine-plats circular 

1
at eve consisted of nine outside and three even plates, plus throe doers
(each with separately cast latches) and two stand plate3 (or dovetailed

2
feet). Sosb staves cm sisted of 20 plates. Bonce, 15 plates tiros 5000
stoves 1s 75,000 flasks of aouldsrs* work or stove plates annually. This 
production is the reason for the huge 3G-ty-60 foot Cast House.

A partial list of 1331-1337 castings cleaners Includes twenty persons: a 
carpenter, a collier, a keeper, s&olders, weraan, at least four hoys.
Even the Mghest-paid furnace es$)loyee, founder Thomas Cars earned extra 
pay in this cleaning process. Bald cleaners varied annually fron four to 
seroa and Exm ldor-cleanera frosi three to eight. Individual cleaner 
earnings found to date varied from $2.2C to $h0.88, (Bscall that an 1832

1. Also rads in nine sizes with two different tops and at least three bottoas 
for each size.

2. Hopewell He cord. SM 6U, p* 6i
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dollar at Hopewell bou^rt 22h pounds of beef before passing judgeaent on 
work value*)

!IEED FOP. IIEAKIHG SPA'̂ S

Ho natter how rgaâ r cleaners or raoalders, tier® HAD 70 BE a cleaning row for 
every ixulder so that his output could be credited to him after cleaning 
and that deliveries could be aade with confidence and savings.

Hot only did moulders earn .75 a ton by cleaning castings for their ccvorkers, 
but the ASSENTS of Record entries implies that they cleaned their O M  produc­
tion as well. That Boulders here worked an eight-hour shift is based on

1
Record entries and tradition in the nearby moulders* uni(«. Hence, Hopewell 
moulders worked extra tine to clean their own and other moulders* production 
after working their own eight-hour aoulding«pcui4ng day. that the furnace 
owners knew of this "moonlighting1 11 is proven by the Record entries, generally 
under each moulder's seal-annual production credit.

Furnace-founder Thoms Care, Sr., is a prime example of such double-shift 
work. SIjCTT-OHE years old in IS36, he cleaned castings for other aoulders, 
moulded, and by the absence of charges against himself or credits to others 
for this service, CISANSD HIS OUli CASTINGS. Know-how of furnace activities 
was his skill. Responsible for furnace operation and paid for actual produc-

1. Hopewell Record. 5K 1*6 M, Sept. 25, 1925, and International Efoulders and 
Foundry Workers' Journal. July, 1959, Joseph A. Sarford "Fjaainiacenoes 
of the Early Days of Stove Plate Moulding and the thdcsf*, p. 8.

i
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tian by tits G8ADS of iron 1» produced, Care did have two keeper-helpers,
case each for t«©lve-boor shift« Be paid these non« iisreover, one of his
keepers, Barney Bart, also cleaned casting and "pounded" charcoal parting

2
dust for Boulders. This account of founder, keeper, aouldera and others
cleaning products ACCENTS the constant great need for castings cleaning
space now, space for both hired and scolder cleaners. Tradition listed
additional cleaning areas, sear «all G and in a building ‘'across the
road,* aotit likely the Cloardag-Shed-'heelwrlgbt Shop, Building ¿25« Two

3
photographs exist of this structure in whose "attic nouldera slept."

The need for the reconstruction of the prc-lSl^O cleaning Shed-vheelwrigbt 
Shop asstcaee its real importance as a part of this great need for cleaning 
space, a row for every soulder*

2. Borewell Fecord, SH 21, Bar. 13, 133k* Jan. 19, lS35j J5ar. 10, 1B36j 
and Jon« lii, 1&37 list payments to Bart. Two are over $20«

3« Hopewell Ehotos 125-01 and 1G1-03 and H2225 Interview lir. & Mrs. Charles 
Care,"'p. h.

I
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COST ESTIMATES

mates cast am i
1 Mager* and other four furnace tools of wrought iron 

12-20 ft* long» arterial and blseksalthing (SHFSHA pc 
blacksrsLth)

2 Sandy Albany 
Sandy Self Setting

3 Earned sand for (all) floors
h Slag pits, Belting disc for one pit
5 Cart loaded with broken slag
6 Cast bed of flask claims
7 Kettle for daubing clay
8 Clay

9 ladles, daubed and uadaubed uIth d a y  $2.$0 ea* 10
10 Ladle carriers
11 Wooden cooling trcrusb
12 Old pi?© to bring water frcsi W Head Face & Valve
13 Irrideacent red paint for «hotness” effect 
CAST ;x>USE A2EA, mterial Jtovesssnb
1 File of Albany sand
2 Cart, partly loaded with gate zaatal
3 Gate octal, in cart and pile several ton 5 $50 
L Wheelbarrow (loaded with stove plates)
5 Burned sand on floor
6 Stacie of pig iron (w wooden foolers)
S03TH M B  SOUTH MOUIXI:» i M 5
1 Albany aonlding sand 

Sand, Self Setting
2 Stove plates with and without gates, several tons

$100.00 Each 

have$200.00 3

free transportation
$25.00 E
have
$25.00 s
have
free transportation 
only
$25.00

have
have
$25.00 E 
$10.00 E

have
have
$100.00 B 

$1CO.OO E
free transportation 
$50.00 E

have

$800.00 (.20 lb.)
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3 Hauliers1 benches
h Patterns (sede by EHI&HA.) on benches and visible is 

loft above . AlxsE&nm for sore patterns. EHBSHl to 
pay aouldlng.

5 Slots *&tb chalk and protective spray
6 Moulders* Tools pins riddles, pushballs, ’’pliers", 

strikes, hamara, bellows
7 Black paint and protective spray for patterns
8 lifters, ?*», and 3A®, tea set® 3 512
9 Flasks and Floy Flasks
10 Shovels, sbra&gA bottoa & D handies 12

11 Clasps for flasks
32 (Mi ls and chaplets

33 Burned seed on floors
111 Gluo-epccsy to keep paths sandy ami secure tools
35 labor to sake ceaent flasks (perhaps free fros Firds- 

boro Ccrp.)
16 Cetwat or Solf-ramlng' sand
17 Castings - Just Shaken Out
18 Haasaero, pliers, "punping balls"
LOFT
1 Boards for Shelving
2 Stairs
3 Labor
CLSAimS HXH4 OF JHSE^ TO SCGOSST CLEfiffi» OF STOTEPL&.TES
1 L'ood rails on which to stack plates
2 Burned sand on floor

have
hove sons 
$200,00 E

$5.oo

have 
$10.00 E 
$120.00 E 
have
$120,00 or $50,00 mteria 
and l̂ ckGJsitixing
have
if decided upon, thru 
ehttm
free transportation 
$10.00 E

1500,00
$75.00 
hove a ton 
have

$200,00 E
$50,00 s
$100,00 E 
BT THOUSANDS 
$10.00
free transportation



3 Slates« chalk and spray protection (above)
h large stove plates in variety 5 tea $U00 sides, tops, $2,COO E 

bottom« ends
5 Ss&21 castings, doors, latches, lids - on shelf

(Altradraas coat) aJESHi pays aouldeers. $$0.00 3
6 Charcoal dust hare «a eastings and elseuhsre have
7 Brushas 620.00 S
3 Bench, stool« or old cralro $50.00
B URT OP JJ3HE5« StJOCSsSTED SflXT^UT OP PHOWCT TO DX3TAH? MI5ET
1 -agon vlth a partially-loaded crate of stove plates have

crete $25,00
2 Orate with ecnmr $25.00

labor $25.00

3 Burned Sand free transportation
STORAGE m  0? AIR332
1 Orate, partially assailed $15.00 

labor $12.50

2 Crate lirfeer, stack©!
3 Flask lusdter, stacked white pin© (knots el±a) 
U SdLpping tegs, painted on crate©
5 Slate far instructions
6 Stack of coE|5letQly ssm flasks, w/6 iron (12) 

Labor to m k a  flasks
7 Stack of flasks visiting repair
8 Hepadred flasks Skopins sour vaood

$100.00 E 
$100.00 S 

$5.oc 
have
$500.00 s 

100.00 s
have
f100.00 w. labor

m i *  sower 
1 Hope

2 Slate

$5.oo
have



STACKS CF FLASKS A330HD CAST WXSSB
Toot Stacks have
R O a  (p MHie ĵ ŝ rfecrt pots, paw, kettles, «to. Buy $100 free
v m m  AHOI A3EA
Stack flasks have
Beach hove
&»?e feeaebes $$0 s

i

E~26


