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Section A

If the furnace wasg llopowell’a heart and the red-hot iron its blood,
the cast house complex was--in effect~~ its circulatory gystem. Eere
the molten iren produced by the furnace literally took shape in molded
products edther directly usabls as "consumer goods", or indirectly
usable (1ike bars of plz) in production of "wrought" iran goods at
forges beyand the village area.

“4th the objective of "bringing alive® the historic scene in the
reconpbtructed Cast House complex, it 1s propesed that it be refurnished
(insofar as practicable) to illustrate an "cperating” foundry of the
1820-L4C period. Such refurnishing will reflect, particularly, the

hidavy emphasis at Hopewell in the 182C-LC period on stove production,

but also the production of other products (plz iron, pots, pans,

kettles - termed country casting - and plow shares) will also be suggested
by furnishings and arrangements particular toc their process.

Boyend 1llustrating the sheer "production process?, the great bustle of
activity, the clutfer of producticn that centered in this building must
somshow be suggested and interpreted. lecessary explanatory interpretive
devices musd, however, be kept to a minimm and be as unobtrusive as possible.
Slate orders as in bridpe house 1s one probability. :hensver possible,
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"living history" techhdjues mst be employed: demonstrators in period
dress, demonstrations partdcularly of molding techniques. therever
possible, interpretation must be "personal®, edther by the demonstrators
as they work or by Hational Park Service personnsl deseribing the
operation in progress.
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Section B

OPRRATING FIAN

Operation of the furnished Cast House vill present sm:'al_cballengee.
m those recopnized at this time avre visitor participation, persomel
for efficient interpretation, modsture at cast arch, rust preventiocn,
need for visitor spsce and raths, and the need for many cleaners' rows.
Each is discussed below.

PARTICIPATION

Ap part of the furnishings in one mouider's row, a slate at a pile of
darp sand, perhaps on a moulder's bench invites the visitor: "Squeeze
this damp moulding sand and then open your fist. The retention in sand
of your fnger impressions is part of the pattern-sand moulding process.”

PESSONEL

Ideadly, a retired rpulder would Yputter arcund® in the Cast Houss. One
of nis duties would include the "control" of visitors and the keeping of
displays in comstant top quality. Actual melting and the pouring of
red-hot eluwminum (and iron if experizents prove this feasible) into flasks
on a cold, damp weekend 1s another potentdal benefit. The pouring of a
quick-setting red plastic (Sears sells 2 set for living room use) is yet
another potential., Stodent pouring of this plastic under his suparvision
might produce a product sullable for classroom display or for sale by the
Site. Naturally, the castings produced of mstal would h;ﬂm to be amll,

!
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in flagks within the capability of the moulder to handls, Stove lids,
trivots, stove doors ard latches are in this eategory.

EDISTURE AT CAST ARCE

Hovement of up to 2,400 degrees of heat out of the chimmey bullt into
the furnace at the cast arch historically prevented rain fromz falling
into the cast arch area. Untll heat moves sufficlemtly through this

chirmay to prevent rain entrance, soms mothod of molsture control mst

be installed over this chimney.

RUST PAEVENTION

The Tast House today is as cold and damp as it was once hot and dry.
The preventicn of rust on the products diaplayed in position (in ard
out of sand) is another unknown to be solved through expericence., The
very visgible presence of charcoal dust on all new castings is both
patural” and a mist. Spraying these castings with oll (after removing
rust spots, 1€ any) may keep then black and rust proof.

Captings displayed as "cleansd” and in-the-crate ready for shipment
likewise need a spraying with lacquer, moroneoftheapo:destesbedl
at Hopewell on cagbing exposed to ihe weather for several years. This
treatment 4s necssaary to mke them constantly appear as “Jjusteclsaned
grey iron.” Cate and pig disp}ays ray ve either black from burned
moulding sand and charcoal dust, gray es "cleaned”, or rusted, dspending

1. Folytok A-" mixture, an epoxy, proved mest rust resistant for clean
" 4rent.  Seport Iren Freservation 25 July 1967,
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vhethor displayed inmide or cub of the building. Plled outslds dloplays
of thege two products my be rusty at the bottom of the pdle and "black®
at the top.

How mach snow will blow into the display sectlon of the Cast Houso is
another unimowm, but 12 wicter storms "filn" castings with suow, plastic
covers my be necessary. ine storage of displays during the "active"
enod geason Ry becomn a preventive mintamance function. And an anmal

(or more fyequent) cleaning of rust from cisplays may becoms necessary.

2
Should rusting become a major poblem, castings of alumbmm or of H-irom

(as cast at “eatherly, Fa.) mmy be nscessary. Haturally, tids cost is
unknoim. Hovever, casting demonstrations ab the Site, last sponsored by
RIFAML, preduced castingo of alumimm at tho cost of ingots, about .25 a

pound.

YISITNI SPACE

To include this topdc in a furnishing plan is nscessary. If space is not
movided, the vialtor will MAXE AD TAZE space. idthoub doubt, most of
the tuyore arch area-in fromt of the popular watervheel-wag once used for
gtove production. lowever, atcept for a stack of £lasks to puggest tids
usa, that area vill be without furndshings.

1ikewise, visltor space wwd passage et bo provided within the Cast

Eouse, not only for orndimary visitatden, bul expecially for demonstrations

2, latter, Grede Foundry, Mlunukee, idsconsin, October 20, 1965,
' B-3



and at the cbservance of Establidiment Day. As loog os &lr puaped by the
atoric vatarsheel 18 used to fire the metal-meltdng "cupola®, space on
those days at the cast arch will require hiding of displays othervise
visible, Tids means that the clay kettle, ladle plt, and the flask-clamp
casting display vill be hidden during demmetrations. Experience gained
fron settlng up and operating the furnisbed Cest House will evemtually
determinn the space needod for visitars. Sefety is another factor.
Stacked flasks, piles of gate motal, furnace tools and other furnising
items will suggost non-entrante abt various points. Speclific planned
paths ioclide an entrance to the watervhesl~igyers arch area and a yessazs
out of the rear (west) door of the Cast House. iaturally, there uwill be
an entrance for the visitor into the mand floor soctica of the butlding,

Traffic will be sasily koepb cut of the operating-tlsplay section of the
cleaming annex by crate and other barriers.

CISATD AIDEY, MOULDTRS AS CASTLNG (LEAURRS
Every casting bad to be cleansd to reveal defectives and to save shipping
charges. Tho clesning, packing, and shippdng of castings BAD T0O XEEP PACE
with the furnace chargesvo=fhe moulding outyut. Froduct had to move daily
into and oud of the clsaning amex, perhaps three times dally. (And witil
rove gpace is availlable, ALL clesning will have to be shown here.)

To report that 5CC0 stoves passed through this cleaning process anmally
is underatating the fact. TFor instance, tho most common nine-plate Cireular

B}y



msmmwmmmtmwmmmmpmmm
(each with soparately cast latches) and two stand plates (or dovetailed
feot). mmmwmyphmh;m.zspumm
5000 stoves is 75,000 flasks of mwuldera’ work, or stove plates anmally,
This production is the reason for the mge 80-by-G0-foot Cast House.

A partdal list of 1331-1537 castings cleaners includes twenty peracus:
acaz’pmter,acomer,amm,mum,m,andatla%tfm
boys. Even the highest-pald furaace employee, founder Thomms Caro,
earned extra pay in this cleaning process. Taild cleeners varied anmuslly
from four to seven and mouldsy-cleaners from three to eight. Individual
cleaner earnings found to date vmiedfmmﬁﬁ.mtaého.&a.s (Fseall that
an 1332 dollar at Hopowell bought 22 pounds of beof before passing
Judgerent on work valus,)

HEFD FON TLEANTND SPACE

llo mtter how mny cleancrs or mouldersg, there HAD 70 BE a cleaning row
for evory moulder so that his cuipub could be credited to hin after
cleaning and that deliveries could be made with confidence and savings.

ot onlydidmﬂdoraeaxn .75 & ton by cloaning castings for their
covorkers, bul the ASSENCE of Zecord entrias implies that they clsaned

3. mmmwamwmemhmmaueammmwrmwpsm
at least three different welzlt bottoms for FACH oize. ;

li. Hopeell locord, SM & p.6.
SoS@OWnBﬁI"EWé.
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thedr 043 producticn as well. That moulders here worked an eight how
shdft 1s bosed on Pacord entrics and traditicon in the nsarbty moulders!
ux:rlm.6 fence, Hmummmmumwcmm&m
and other moulders'! yroductiocn after voridng their oun eight-hour
moalding-pouring day. That the furnace ovners lmew of tids "woonlizhting®
is mroven by the Record entriss, generally umder each moulder's semi-
anwmal production credit.

Fusmnace-fomder Thomes Care is a prime etamls of suach doubls-ghift work.
SIXTY-CIE years old 4n 1836, he cleaned castings for other moulders,
moulded, ard by the absence of charges against himsslf or credits to
others for this service, CLEAHED HIS 0L CaSTIGS, Kuouw-how of Donace
activities was his sidll. Responsible for fwrmace operation and pald by
thaG:ﬁchfirmbermduwdeamﬁdmmmWs, one for
each thelve howr shift. He pald these mon. Morcover, ome of his keepurs,
Zarney Harb, also clsaned casVings and "pouwded” charecal pariing dust
forumldm*s.a

6. See T 3 p.i-2l. |
7. Hopewell Yecord 84 14, Hay 36, 1829, p. €0b 45 ‘an exampla.

8. Ibid., S 21 Mav, 13, 1834, Jan. 19, 1835, ¥ar. 10, 1836 and Jan. 15,
IB37 14t roymonta to Hart, Two are over 520.




Section €

ANALISIS OF HISTORAIC OCCUPANCY

The L-ghaped Cast House vas the center of activity for all those workmen
involved in comverting the molten iron produced in Hopswell Furnace into
rmarketable, usable cast-iron products ~- either directly into "consurer
goode® (1ike pots and pans or plates for stoves) or into the bars of g
iron which (at an iron forge) could be shaped into wrought-iron consumer
products, In the peak perdod of 1820-h0, this involved a work force (in
eddition to the founder who ran the furnace and tapped the molten iron
s keepers, fillers, and vorkers imvolved in crating amd shipping) of 12
tolémﬂdersonaﬂme«emms;azﬁmbamyme@almmbwd
casting cleaners. In a tymical year durdng ths 1820-40 peried, cast iron
p]atssforwmasSmommmcedmmcmm,zasm
as 75,000 plates in addition to varylng amcunts of such items es pots, pans,
xottles, sash weights, plov castings, strest and window grates, ladles and
flask clamps. (Cats iron was a by-product of all flask casting.)

In terms of floor space, the principal activity in the fast [Iouse was the
miing of moulds in box-like {lasks, each moulder in the north and south
moulding rooms (sce floor plans) tyrdcally woridng a f‘:«:m;"3 conaisting of
a bench with moulding tools, ajrw-'pile of moulding sard, a basket of wooden
stove patterns, a stack of empty tuo-part flasks (each with a follow board),

individual flasks in varying statea of completion on bench or floor end
!

1. Hopewell Pecord, SH L&, Sept. 25, 1825,

2. Ibid., Si 39, 5112 stoves in 1339.

3. Monlding in rows contirues 'boda? in non-automted foundries.

podd by the pound, the moulders pmductmdtommpteepamtseog
properly pay hiz. o1




individual completed flasks with fummel-like "gates” visible and lined
up ready for the pourdng of iron thereinto, plus flasks showing red-hot
iron, "Just poured”.

The moulding process basically involved shaping (by wooden pattarns and
special tools) a hollow spece inside two sand-filled flask halves secured
during pouring by fron clamps. This eimplified description does not do
Justdce to the greal sidll required in the clean shaping of the mold left
by the pattern. Into the molded space inside the flasks ths red-hot iron
was eventually poured through the funnel~like “gate®. Cooled, and "shaken
out" of the sand, the result uas a casting -- nearly aluays, in these peak
years, a stove plate.

Typically -- after "moulding up”’ during mest of his eight-hour ghift
the mouldar took his turn with ladle under the "tap hole” in the fromb of
the furnace ecast arch, hurriedly carried therefrom his £ifty pounds of
red-hot molten irom back to his moulding row vhere he roured it plecempal
into the "gated” flagks that he bad carller propared. Sometimos he and
the man can the next row adjscent had to work together in the maidng and
pourdng of an extra~large flask. After being "shaken cut”, the casting
was still not ready for crating ard shipping $411 it was degated and brush
cleaned. This phase of ths work wes done in the cleaning room, again by
monlder "working rows®. The process was partlcularly important in uncov-
e:ingdefac?imcaatings.




Naturally there had to be storage space for the many lundreds of patterns
used 4in the casting of Hopewell's iron. Suggestive of the quantity is

the fact that in 1337 Hopewell made castings for as many as 140 different
types and varletiss of stoves, and some stoves had as mny as 15 p‘!aws.‘h
Archeological and architsctural evidence sugzesis a loft storao area over

part of the south molfing room, exact storage arrangemsnts therein urdmom,
but moad likely in bins.

(m the north side of the east entrancoway to the Casli House, an archeolog-
ically-uncovered area is tentatively identlfied as a probable Joading
space; construction of nev molding flasks, the repeir of old flasks and
ahipping crate construction might have takem place here also.

Hecessarily there would be clutter and mess gverywhere in the Cast House
complex -- discarded defective castings, gates (the holes in the flask
through which molten iren flowed), elag at the hearth, stacks of pdg iren
(from the casting area in the sand flcor in front of the casting arch),
piles of castings, unrepaired flasks, lumbar for crates, crates in process,
etc.

L. Tho most common stove was the "Clrcular”, also termed a "nina-plate”
stove. It consisted of & top, bottom, tuwo sldes, thrve doors, a front,
back, three oven plates and o bese plotes plus thres door latches.
Hopawell fecord, oM & p. 6§ presents extrems cases 18, 19, 20 ard 25
cagtings to 2 stove.




NCULDERS
Mouldara working during the long blast, Jamgnr:rB, 1836, toﬁprnlé,
1337, featwred in the miseun displays were:

Care, Davic ilart, Teter

Cm, Hathan ROI'ﬁh, Georgﬁ

Cars, Thoras Sr. Fainter, Trederick

Cara, Thomas Jr. Faiater, John Jr.

Elliot, Joseph Tainter, Montgomory, a smlnor as his
fathar John 3r. collectad

Fart, Tavid ks wages,

Haxt, Josorh Sheeler, John

raltgrs, Michael

CLEANIIG AMNET, MOULDEZS AS CASTIID (LIANERS

Every casting tnd to be cleaned to reoveal defectives and to save shlpping
charges. The cleaning, packing, and shipping of costings HAD T0 XIEP PACE
with the Surmace moulding cntpedh. Product had to move dadly icto and oat
of the cleaning ermoex, perhaps three times daily. (And until more space
is available, ALL cleaming will have to be showm hers.)

T report that 50CC stoves pessed through this cleaning rrocess ammually

is understating the fact. TFor instance, the =most cormon nine-plate Clreular
stcve consisted of nine outalde and oven plates (3), plus thvee doors
(each uith scparately cast latches) and two stand plates (or dovetalled
feet). Somo stoves consisted of 20 plates ; hence, 15 platos $imos SCC0

g, % rd, S4 21, Dec. 27, 1835, Jan. 9, 17, 18 and 19, 1837.
end of this blast did not survive,

=
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stoves 18 75,000 flasks of moulders' work, or stove plates smmally.
This production is the reascn for the huge 80-by-60-foot Cast House.

A partial 1ist of 1831-1837 castings cleansre includes twenty parsons:
a carponter, & collier, a keeper, moulders, women, and at least four
boys. Even the highest-pald fwrnace employee, founder Thoms Care earned
extra ey in this cleaning process. Fald cleaners varied ammually fron
four to ssven and noulder-cleaners from three to edght. Individual
clsanay carmdngs found to date varded from %2.20 to 3h0.88. (Secall that
an 1832 dollar at Hopewsll bought 22%; pounds of beef before passing
Judgerant on work valus,)

NEED FOR CILEANING SPACE

o mbter bow mny cleansrs or moulders, there HAD 70 BE a cleaning rov
for every noulder so that his cutput could be credited to him after
cleaning end that deliverdes could be made with confidence and savings.

Yot only did moulders eamn .75 a ton by cleanding castings for their
coworkera, bul the A3SENTE of fecord entries Liplies that they clsaned
their 0.1 production as well. That moulders here worked an elght hour
Mismmmmmsmtmmmmmmm'
union. Hence, Hopewell moulders worked extra time to clsan their own
and other moulders' production after workdng thedr om eight-bour moulding-
pouring day. That the furnsco ownors knew of thils "moonlighting is

!
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proven by the Zgcord entries, generally under each moulder's semd-srmual
production credit.

Furnace-founder Thoms Care 1s a prime example of such double-shdft work.
SIXTY-ONE years old in 1336, he clsanod castings for other moulders,
moulded, and by the absence of charges against himself or credits to
others for this service, CLEANED HIS OvY CASTDGS. Know-how of furmace
activitios was his sldll. TResponalble for furnace operation and pald
bytheG?M&ﬁwhamum,sﬂamdﬁmmwmmgm
for each twelve hour shift. Ho paid these men. Moreover, cne of his
keepers, Barney kart, also cleared castings and "pounded* charcoal parting
&zsbformﬂdec:'a.?

6. Hopewell fecoxrd, SM 14, May 30, 1829, is an examnle.
Te Sve FH 2 Po 8’2’10
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Sgction D

EVIDERCE 5, HISTOIICAL FURNISELTLS

Apart from iters relevant to the moulding of products other than stoves
amxd ftems involved in the handling of molten iron and (cooled) slag at
the furnace hearth, the ammal production of 5,CCC stoves visibly dominated
the 182C-L0 casting.house scene, in terms of equipment, work arrangsments
and output. Here, up to 15 monlders, working on a three-shift basis, -
muwimm79,m0msmmamrpmmamgbmve
plate per flask. Svidence about pertinent "furnishings" is presented
by area within the Tast House ard its ammex.

CAST HOUSE FURTISHIEL AREAS
The furndshings required wero used (and will be displayed) in seven
locations: (I) the Tast Arch, (II) the Moulding tocoms, (III) the Cleaning
snnex, (IV) the loft, (V) the Tuyere Arch, (VI) the loading area of the
Tlsaning Annex and {VII) piled asround the Tast House exterior.
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(1) cas? axdl

The following equipment was historlcally used at the furmace cast arch:
BED OF JUST-CAST CLAMPS

Because most of Hopewell's iron went into finished product before 1840, an
extonsive pdg bed was never present. Bad stove iren, known by a quick-
chill test, became pig. Another and yet more historic type of casting
mathatofflaskchws,lamce&ityformmg, and flat-bed cast.
A small bed of these "Justecast" clamps, a series of smller within
larger, fits into the cast arch area. (If necessary, these can be removed
or covered when casting demenstrations require this space.) An area only
two feet square accommodated this production. Irridescent red palnt will
give a "hot" appearance. A msw MET slgn at the fNunace now calls the
vigitors' attention to tids bed of {lask clamps.

LAMPS

At least one fat lamp was probably at the cast arch for lighting that area
1l

and for the founder's use at any area.

I-2
FIG BFDL, CHEATED AS YEEDED

In the pre-1840 pericd most of Hopewell's iron became flask-cast stove
plates. Therefore, 1t is probable that when iron quality was known to be
inferior, (a quick chill-and-break test showed this) a bed for pigs wes

made pready to receive this inferior iron.
]

1. Hopewell Bascord, SM §, ‘Wov. 8, 1816 and o 32, Mar. 31, 18L9.

1. 822215 Interview, fHarker long, p. 12. This late tradition placed a
coal oil torch in the bridze houss.
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On a typlcal day flask claps and gash wedghts would be otheyr flat-bed
cast producta.

I CIAY KETTIE AD CLAY |
Clay was the mediwm used to plug the damstone taphole and to line the
irm.ladlaawhichcaniedliqxﬂdimtatgamsk. Hopewell's
historic iron kettle, vhich held this clay was uncovered at the right
udeofmmwmmmmmmwsmanmmmme
cagt arch as the functioning wet-clay kettle. This is the late perdod
location; the earlier location is unkncm. This kettle is probably a
broken Hopewell-rade butcher kettle. Local clay is without cost, except

for labor.

I-3

CAST ARCH TOOL3

%o furnace control-cperating tools used by the foumder have beea found
te date in Hopewsll “ecords and Documenbs. Such tools were fundamemtal.
W,MWMaMMﬁWfMWWhm
tnzlish iron authority Schubert, copded the Didexot fllustration and
preseated a deseription of the five. Further, Schubert lists thenm as
"the most lwoportant”, and sald about them: “These remrined the same
throughout the perled in vhich tho smelting of iron was carried out in

2. H2215 Intervies, Henry Joehmson,

3. Leland Abel, Archeolojdcal Ixcavations at Hopouell Furmace, March 6,
196, p. 50, horeafter cited as Abol.

Li. Diderot, Flate IX, “Torges, 2d section, Fourneau a' Fer, Couler la
Guese". No translation of Diderot is at the Site.

Dl



5
charcoal blast furnaces.”

By nams these tools ware: (1) the great or long ringer, up to 15 fest
long and wedghing from 36 to Ll pounds; (2) a smaller ringer about 12
feot long and weighing from 27 to 32 pounds; (3) the cdnder hook of
unstated size and weight, btut Lllustrated with the otler five tools;
(L) the tuyere hook “considerably amaller than 3 inches? and of unstated
longth and wedghty and (5) the placket, designed towel-like to shape and
eooth the clay in wvhich the tuyere was fized. Again size end wedght
are absent.

In addition, mmtgkamdmmmcmtomm
rartially-cooled alag.

A Cornwall Furnace drawing of an unstated dale, bubl contemporary with
Hopewell, ehows that furnace's adaptatian?to the French-English pre-
pantation of Schubert. “ithout doubt, every fourxier had his pet varia-
tion of these tools.

No cast arch tools survived at the Site.

I-4

SLAG ,,

Aleng with tho iran, slag floved from the fursace at the cast arch threo
timea daily. A3 the refined ironm £11led the interior fumnace hearth,
slag floating on the top of that ironm automatically ran cut of the hearth

6. Ibid.

7. Hopeuell Fhoto 1959-4h1.

o
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ovar tho dan gtons. Atcasﬁng,ﬂwrmizﬂngslagmpﬂledoft.a
Overrmrm roccesmmanded a palr of pits for the eollaction of thds slag,

mtmgmwmatwmmwmm;wom
kandYing.
Waﬁmml&owmmaﬁhofmmmm

at tho lsf% hand side of the cast arch (near the water trough) awaiting
movemart to the cutaide slag pdle. This slag, remining from an earler

farnace tappdng, probably moved to the slag pile in an anirml-powered,
two-wheoled cart. An appropriate cart is at the Sdte.

I.5
WATER SUFFLY AD TIOUGH
liopewell has three traditional aceounts of water at the cast arch of the

Surnece, Two lats the cooling of the furmace tools as the reasen for
10
trough ond water. The third ascribes the water use (without mentioning
1n
the trough) ss "to wet the send”.  Both tool-cooling and sand-wetting

neads sxisted historically. Diderot does NOT ghow water at the cast arch.

8. Frederick Overmnn, The Menmfacture of Iron in All Its Various Branches,
ete., 3xd Pdition, (Thlladeiphia, 156G), D. 200.

9. E2215 Intervieu, Harier long, p. 1, "hauled avay by mle teams". This
18 post-1007.

10. H2715 Intexvici, "‘Imma Hoffrmn, p. 5 and H2215 Intexrview, Sally Boone
wﬂ Sm Da*dd, pc bl 2. (

11, H2215 Intervicew, Hemry Johmson.
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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
and probably after the building was tiv.'ba.nd.one:d."l2 This leadpipe waterline
may date from the 1850 installation of a hydraulic ram or the present

1870 water :system.l3

iH
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
spealdng of the cast house period before the lead-pipe installatien.

Since archeology found no evidence of a drain, elgher water supply was
most likely controlled by a valve.
I-6
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A water-supply trough, old-lookdng and burned and near the size of the
traditional trough is at the cast arch.

CRANE AIID CHATN SUPPORTED TOOLS
while portrajyed by Overmamm, there is neither documentary nor traditional
evidence that a crane ever existed (or that chains suspended tools) at

12. Abel, p. 69.

13. Hopewell Record, SIf 31, Mar. 29, 1850. Lead-pipe soldering in 185,
in SM 65, Sept. 23, 1854, is the sole clue found to date on early
lead-pipe. Today's systenm dates to 1870, SM 3L, p. 209a, but lead-
pipe is purchased in 1872, as well. (See SM 62, Nov. 16, 1872).

1. See footnote #2.

15. H2215 Interview, Thomas Hoffman, p.5.
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the cest arch, A two-man ladle carrder plus the half-dozen moulders
conptantly mesent, seemingly provided sufficlent metal hendling
capacity.

FIG BED MOSATIC
MEmwmmwsdeB,memmm
used historically to cool pig fron more evenly, has been reburied wnder
burned moulding saxd, To show this mosadc would require olectricity and
& glasp or plastic panel. Vith the ever-preseunt sand nedther plate would
stay clear long. listorically, this mosadc was not viaible.

(IT) #OULITE ROOKS
In the north and scuth moulding rooss, moulding equipmont will be shown
in Houlders! Pous.

HOULDERS® PRODUCTION ROUS

Moulders' rows wore necessary to keep every men's production separate;
each roulder was pald for his individual production. wl liat this
production by the individuwal meulder.

P
Ten rowns probably axdloted in the two moulding rooms. In them, faurteen

stages of moulding mmst be depicted. Every row conbalned flanis, sand,
followboards, flask clamps, tools and a bench (with exceptions as noted.)
Scme mist presant casbtings protruding from the row sand. Each row also
contained most of the moulders' tools erumerated harsafter. The actusl
mn&er owvned and used depeaded on the wiin of the individeal mowldsr.

160 Abalg o 51-

1. Hopeuoll Fecoxds “’iﬁ ‘_‘Iz’,mSSaxﬁo}iL‘Jccvermdivi&xal
e o Tar 1031, 1930 1337 and 1839

2. Pecorda and tradition are mte about row nurbers. Moulding rovs also
‘mmt&mmnwrfmmt}xamtamhtothewaﬁngmmat

the Tuyero Arch, but most of ¢these areas mst be reserved for visiter use.

D-
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HINE historic steps chow £lask preparation before liquid iren is poured
into them. These are:

I~1 A vwooden pattern is ca a followboard in a flask ml?, noticeably
partly dustod with charcoal dust - a black cloth charceal dusting bag is
dropped on the pattern. If small, thls flask half 1s on a bench; if largo,
on the £loor.

I -2 Yellow Albany moulding sand is partdally sifted over a dusted pattern
in a flask half on a followboard. A riddle (selvs), partially filled with
Albany sand, rosts on the f{lask half.

I - 3 Flosk half is partially rammed wilh Albary sand; a shovel is in the
sand of the "peaked” rov undesrneath the beonch. A hand rommer is i the
flask and a long doubls-end ramver, oo end on the oor; lesans on ths
flask,

I « L Flask malf with rammed sand is partially "struck off" (evened) with
the hand atrile in posltiom at the edge of sand in the unevensd part of
the flask.

I -5 A sseond followbosid is clamped cnto the flaglk-half and the first
followbonrd with two flask clamps. This flask hall is nov ready for
turning so that the second half of the flask iay be worked on.

I -« & The pattern is re-exposed by the removal of the original follow-
board. Thse socond flask half is now over the first. The opposits side of
the pattern 18 charceal dusted and pariially riddle-sanded rith Albargy
sand.

D-10



I -7 The corplete flask is now shoum £11led with rammed sand armd with the
wooden gate pattern either in pozition (suggesting its removal) or removed
and atop the flaak,

I -8 Flask is opened at 4ts "rarting 1ine" end lsan-propped open by a
long razmer from its rear. The Frapped” pattern has boen lifted fron the
sard, which ghows tho pattern detalls very visibly. Newly cub mlien
aostal feeders are vividly vislble aince charcoal dust mkes a sharp
conbrast botween the earlies moulding work and the recent feedar cuttings,
new yollow sand ageinst the black background.

I -9 A completed flask, ready to recelve iron in its gates, secured with
a ralr of flask clamps 18 ready to be lifted from the bench to ths floor,
or 15 already on the floor if the flask 4s large.

These minimum nine steps pregent flaskas in rows before metal pouring,
“ready to pour”, FIVE ADDITIOHAL STEFS ARE REUINRTD to present the "just
poured” flask and the iron stove plate "Just shaken out” of the flask.
These steps comalst of:

IT - 1 Rows of completely “moulded” flashks in {ront of the benches

(with the bench agalnst the wall) or a row of all large flecor flasks,
ready to recelve retal. All sand flask tops show open empty gates.

II - 2 Rovs of {lacks with gates showinz “hotness?; irridesceat red raint.
Thess are "just poured” flasks, containing hardening iren and nearly

ready for “shake ocut.!
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IT - 3 BRous of empty flanks along slde a dle-row of sand with "shaken-
out® castings protruding from the sand in a "matural® way, as they would
fall from the flask, The exposed castings are charcoal dust and sand
covered.

II -k Rows of "pesaked" sand and flasks with followboards and flask
clamps alongeide, ready for moulding. A charcoal basket of pattems is
on the moulder's bench which 1s as distant from the wall as possible,
at the very end of the moulder's row.

II - 5 Same as /3, but with a plle of cast stove plates, some degated,
at the sand edge of the floor. Gates are cn a plle alongside. The
roe ghows the "wlasing® castings; the remining row space has stove plates
protruding fron the sand pile. Their gates ave visibls,

These fourteen mouldiang and pourdng stepa will be called to all visitors!
attention by inclusion in the Guide literature, or by an attendant, if
present. The following roulders' tools are to be aprropriately placed

in the moulding rows to create the fourteen displays enmmerated above.
Yot every rov had every tool; moulders supplled thesmselves then, as novw,
with the tools each fell necessary to produce the IST castings poesible.
IT -1

BELLOYS

These hand-povered tools, of unkmowm size and shape historically, possibly
sizllar to those used at fireplaces today, were necessary to blow avsy
any surplus sand from ths pattern at the parting line of a nearly-completed
flask. Asecaxdusenastommovam-p}nas‘maﬂerthemlderhad
repairad a damaged portlon of a sand pattern within the flask.

D-12
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Tvo bellows are listed to an 1500 Hopewell Inventory amd another one

manlﬂocwrchaea.n o others have been located to date in Pocords
and Documents. Seamingly, the furnace furnished this tool (as well as
ladle carriers, ladles, shovels and cleaning brushes) to the moulders

without cost.

Overmmiz;swslapeariea “geveral small bellows® as necessary moulding
oquipment.

Reprosentative donated bellows are at the Site in mumbers sufficlent to
sugpest thelr need and use and probably appear as hlstoric bellows did.

I-2

BRUSH, #DULDEAS!

A moulder's brush enasbled that craftsmen to safely remove surplus sand
from his work., Brushss, as items bought and sold al Hopewell, are many
entries in the Yecords. However, few are specifically ldsted as a
"moulder's brush’. A potter's brush "is in the 18CC Inventory and an

1316 entry rentions the jurchase of & "moulder's brush" by an indiﬁ.dual.w
Seemingly, as the bellows, etc., these brushes vere furnace-furmished.
Size and ghars are unknoWn.

17. Bopswell Decument, X8C0320 and Record, S 2, Feb. 17, 18C3.

13. Frederick Overyamn, Moulders' and Founders' Pocket Guide, etc.
(Ml)adelphia, 1872), copyrighted in 1850. p. 30. Hereafter cited

a8 Qvermn. A’

i
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Overmncallafora"pieceogrope"inlﬁﬂ,addingthatm%w,
Q
paint brushes could ba used.

These brushes probably resembled the brushes used by roulders today.

BRUSH, CLEAMIR
Recardanegulaﬂyahoummtafmnmlderstomﬁngclm,umt
are vithout entry as t¢ the type of brush used. lost liiely the modern
moulders' brush is simdlar to thoss wsed historically.

ITI-3

CASTIGS STOVE-PLATE

Historlcally, stove-plates wers the profuse product viaible in the mouldings
rooms. These wers visible in the sand of the row and plled at the rov's
exds with thelr zates attached. On barrows, tut without gates, they wvere
enroute to the cleandng ammex for réamoval of sand amxd charcoal dust to
deterdne the quality of the casting. A [lle or barrow of gates s pear
The degated castings, Each moulder's product was kept ssparste for book-

22
keepdng porposes, Hopewoll rmde 140 Kinds and types of stoves in 1837.

Degated castings, cleaned (and aprearing gray) and uncleaned (appearing

black with charcoal dust and burmed mculding sand), also vere very prorinent
inthecleazﬁ_ngm.

20. Overmmn, p. 3C.

21. B 11 Pecords, SM L1 p. 2hb, Apr. 20, 1734 to SHM 21, p. 19CH,
Jan. BTST, 1837 reflect these payments.

22. Resume Card 1837, Store Zesearche.




CLOZK

The gols reference to tirekeeping in the Cast House 1s in a list wade by
CT Historian Jackson Xemper c. 1935, "Equipment, Trappings, etc., belong

to or made at Hopewell at one time.” This compllation reads, "0ld clock

which hung in the Youlding House. Property of Charles Care, Bilrdsboro,

Pa.”23 ¥o description of this clock exists in Hopewell Records or

Docurments, nor is the date of purchase known. FKence, there is no

evidence for a pre~1840 clock here.

CHILLS AMD THAPLETS

Since the Site has been unable to secure identification of archeologlcal
items "thought" to be chills - used in soulding within the sand of the
flask to control the cooling rate of the lron cest - , thess rasps will
NOT be showm. The onJg ldentification offered to date suggested that they
myhsvebeenused%nmmﬁnsthecomﬁmcm.l Mark Biwd did cast

cammon at Hopewell, but broken "rasps" wers found in profusion.

Country castings, espacilally teakettles and ksttles mey have used core-
3

surporting chaplets, but the only proposed display of such production
suggested is that of defective pots, pana, sikillets and ketiles secured from

23+ French Creek Project, Mr. Kemper in 7ile H2215 Interviev, Harker Lons.
. The H2215 Interview, Mr. and Mrs. Charles Sheridan care Gogs nob
mantion & cast-house clock. MNr. lee Care, son of above, did not recall

hizs parents owning this clock. Jan., 1969,

1. letter, Aug. 7, 1967, from Grede Foundries, Inc., Milwaukee, "isc.

{ 2. Bopewell Record, S L1 M aug. 12, 1784 ard Jan. 17, 1785 sells three
camon at pig iron prices.

3. Country casting production at Hopewell ended in 1833. Hopewell Pecord
SM 21 p. 92 Feb. 13, 1834, lists the shipment of their patferns, fiasks,

and followboards,
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modern mamfacturers. The archmwologically-found devices t}m@z to hawve
been chaplets wers 10T so identified by knowing correspordents. 4s with
“chills”, chaplets will HOT be displayed.

IT -4

COUNTRY CASTINGS AND PLOJSHASES

By demand of the neighborhood every furnace cast pots, pans and kettlea,
“country castings”. The sale of these castings anizhplou parts are regular
entries in Hopewell Fecords until the early 183C's.

However, no c¢lue exists nor has a pattern osurvived identifying any existing
Teountry casting” as made at lopewell.

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

in cutside pils of defective pot, pan and skillet castings shos ihis
furnace production.

FLASKS
& flask 1s & two-part wooden frame (and a followbcard) within which a
mouldser reproduced an iron copy of a woeden pattern. 3y his skill the

L. Letter, Sept. 1, 1987 Grede Foundries.

2hy. The sale of country cesting patterns, flasks, the ending of their
ction entared Hopewell Record 4 21, p. 92b under the date of
¥eb, 13, 1834. A note belowthe entry states, "Note, the above flasks
and patterns wers delivered to the camal, Bannent's Landing, the 2Lth
of July, 1833.7

=15
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moulder created a hollow space in sand within the flask, filled 4t with
liquid red-hot iron and thereby reproduced an exact copy of the wooden
pattern. To cast up to 5,000 stoves anmially requised Hopewsell's moulders
to use (and reuse) about 75,000 flasks, one stove plate produced by one
moulding. This vas the reason for the 80 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.

Ir-5

Flasks are iliustrated in Diderot's L'Encyclopedia, ou Dicticmnaire
25

naisomne des Sciences, des Artes et des Metiers (Faris, 1793). That

Hopmmllusedflaaksaaw]yasl?ﬁhiasuggesbadbyt.mpaymngtotm
2

furnace founder for the production of "&2 tons of ladled 4ron.” fiecords
27
regularly reflect the manmufacture of flasika.

25. liderot, Plate Ii, "Forges, ed. Section, rornean en Merchandise,
Coulage 2 la Poche" arnd FPlate ¥, "Formean: en Herchandiss, Moulage
en Sable,” and plates VII and VIII. This encyclopsdiz iz hereafter
referred to as Diderot.

248, Hopewell Tecord, SM L1 M, Apr. 8, 1784. That ladies would be used to
produce open lat-bed castings is opposite the practice illusirated by
Diderot, Plate V.

27. Bxermples include: Hopewell Tocument XB8CCC320, listing flasks at Hope-
well whon Srocke and Sucklsy took over dopewell in 10(0; Hopewsll
Decord SH 15, Mar. 17, 1831, Msting 18 3/h4 days by a carpenter maldng
Tlasis in 183C; and in the last stages of stove production, Hopewell
boucght flasks from reighboring Isabella Turnace: Hopewell Pecord,

o 32, et 12’ l&ié. “Eot Pa}' 23, 18].1,3"0

!

i
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The large stock of burnsd and weather-stained flssks on hand, displayed

in and sround the structure, are probably counterparts of pre-18L0 stacks.
A marher have been altered to a more historic arpearance of the single
historic flask half surviving at aopamu.zn

FLASK LAMPRS

A pair of cest-lron flask clawmms held the top half of every flask escurely
to ths bottom half, therecdy preventing the welght of the ldquid iron within
the flas)k fron 11tiny the top half and ppoiling the casting., AL loast a
ralr were mecessary for every flask., Those medified -sheped castings

(a3 mny other iiems ldisted herein) were never charged at Hopewell as a
production cost. Seventy recorded in 1815 and the mle of over 1200
pmmhofdminlﬁ%%amt&solapm&ueﬁmclmtot&ﬁsmm
article found to data. Yat g;ezy archeological dig has produced whole

and broken clamps in quantity.

IT-6
TADLES o' TADLE CARTIERS
Iadles aond tho dirping into tha Zorahearth of a fumnace for liguid red-hot

30
iron ore shown in Diderot. At Hopesell it is belleved (account of the

274, Horewell "ataloy 615 dlsplayed in Weadbit 11 of 7.7,

28, Hopewell “ecords, SY §, liov. B, 18185 and 37 32, ¥or. 31, 1349,

29, Thedr mrofvsion ia illustrated by a single-vase field specimon group
from the Tast House: ¥S 733, 7h0, 7h5S and 751. From Fleld Catalop:
Artifacts ‘ecovered durinzg Archeological Presvations zation
in 1952-0l, by Leland Avel.

30. Diderot, Plate Ii, "Forges, 3rd Section, Tornoau en Morchandise,
Toulage & la Poche™,
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historic flcor level) and proposad that a pit beneath the darstons tap
hole bs mde to allow moulders to catch runndng iron in elay-lined iron
ladles for carrving to ths moulders' rows. All moulding ccourred at the

31
end of a moulderts shift, three times a day.

32

Ladles, by documentation from 1800 to 184C, consisted entirely of Sorge-
harmered shell, which, when lined with clay, wexe probably Mghter than
cast ladles. DBut Hopewell most certainly cest its own ladles, but as
with food for boarding furmace exployees aud for partner Clemsnt Brooke
ard for flask-clamp-rmidng, H) Pecord entries have been located for such
1ladle casting. fbdemladlﬁaﬁttmmmmmmolo@mny.x

IT -7

LADLE CABRIERS

A4 ladls casrier is an fron rod with a loop at its bottom to eccommodato a
ladle. At tho other end of its four-foot length is a T-handls allowing
the moulder to eaglly td1%t and pour red-hot iron from the ladle,

pewall Secord szihé,oept 5, 1325, This timsbook reperts thres
I : "1adling®. As a result red~hot furnace
immmtheeastarchﬂoor Had the ten moulders of that year
all been working, the other seven moulders could easily have
this overflow. Hme,themmaamrtmu_daropemtioninlazs.
The Intermaticnal Moulders and Fowxlry Yorkers' Jourmal, July, 1558,
Tn Jooeph L. Jardiord's °Semindscences Early Daye of Stove-
Plate Moulding and the Union”, p. 8, tells of work at nearby and con-
temporary Isabella Fuzrnace, mtmgumwmmtmﬁmcems

34. Records, S 2, May 7, 1800; Mar, 1i, 1801; Mar, 26
i éusn 1, Mar, 28, 1328, S 21, Feb. S, 1533,
}}ocmxt 83306{«23, 00316,

330 ngmmll Cﬁt&lﬂg, HO. 1}40’ Amiﬂn X‘?Bo
D-23
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vhile no documsntation for any ladle carriers has Loon located to date,
probably oll were Hopewell blacksmith made. Ons of these tcols was smong
the artdfacts found in Hopewell's vater-sheel ;nt.ﬁ Additiona) elmllar
mandawo-mnmrmatm&w.

Every noulder needed a ladle carrier.

TAMPS AT MOULDERS® RO:S AND CAST ARCH
mmmmmmoummmw@m,3smmmmm
was a twenty-Sour hour activity, light uas necessary at the moulders!
rows and ab the cast arch. Earlier and cheapsr fab lamps vere pecbably
used 4in the Cast House.

IT-8

MDULDERS! BEICHES

This tool was a3 wooden table capable of holding smaller flaska and
moulders' tools. This allowed ¢l moulder to work cumfortably at the
flask hs wus creating withoul stooping over. As timo passed, benches
devaeloped a tcol-holding back and wheels. :hile never mentioned in
mnmnmwﬁmum%mmmmmmﬂmg
& Inndred years before Hopewell existed. Yedght of the sand-full flask
and the strength of the individual spulder and his buddy alongsids vere
determlaing factors on the slce of a flask worked on 2 bench. Smller
flagks were cartalnly go mguldsd. Only when necessary did ths moulder
gtoop to work on the flsor. Stove-botionm plates were of a size requiring

35. B2215 Intarv:!.ew Bnrker lonz, pe 12. "Joal oil torches with handles
ttached, and containing a wick and sbout a put of oll, were also
uaedtnlightwupthedarkmmafthebﬂdgehm"

36, Diderot, % vV axd VI, ""’ozx)vggg, 3rd Section, Formeau en Haxchandise,
en * -
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floor worit, henca Hopewell's mouldera' rows must display both floor axd
bench moulding and in large and smll flasks. o Hopewsll moulding
benches survived,

As with tho flaslks, the bonches on hamd, locking old and used, came fron
a foundry dating to 187k and are considered similar to thos used Wister-
dcally at the gite.

HOULDERS! MITTS

As with tha clock referencs, these band-protecticn items are mentioned
only in a 1935 Kemper list, "Equipmsnt, Trappings, etc., heg.s?mg!.ng to
or Yade at Hopewsll abt Oue Timw." This compdlation statess "lsathor
hand mitts used by moulders in possession of Nathan “are, Jr.”

mmmﬁmﬁéammmmmwmgumwzgnmnm,
none deacribed ag MOULDERS! have been found to date.  What these MITTS
were like is completely vnimown; no {llustration has been found.

37, "French Creek Project, r. Xewper', in file: H2215 7, Hetker
Long.

33. "The Appandiz©, Historic Structures Report, Office-Storo, covering the
1032 pmhases,omve Hopowell Loricmen 11 Records,

(5% 20} 1ists buckskin MITTS ag purchases by moulder Jolm Care - cue

of %wo moulders tabulated for EVZRY parchase. The other moulder, Jobn
Sheeler, bought 0 mdtts. DBubt miner Alexendsr Church, keepor Barney
Hart, colliers Davld Shaffer and David Hart, laborer Wilkinsen Hill,
£iller John Painter a:;d weodouttor Joseph vhitaker also bought ?.g:s.
Hopewell Decord, S 25, p. 17Ch, displayed within Museam Exhibdt £},
ai%bahow “ilkinpon Hill purchasing buckekin rdits at $.75, Hovamber 5,
1836. !
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MOULDRERS! SHOVELS

Straight-bottomed shovels to 1ift gand into the moulders' riddle end
into his flasks were a tool provided by the fumace. Straight-bottomed
sbwhmmwwhw%mwm.” Hopewell Records
regularly present the purchase of shovels for unstated purposes - colliers
also used them. Zoth tho mking of shovols by a emlth and by forges are
o0 bm.es.m Yo useabls ghovels survived at the sm;.h’1

IT - 10

HOULDERS® TOOIS

The hand tools of this cruft weornm the cholce of the individual moulder,
Astoaay,wamuldﬁg' perscoal collecticn of tools depended on his
*individual taste". o historlc tools survived et the Site. To date, |
the oniy ome instance of tool purchase, the marmfacture and cale of a

39. Ceorge Agricola, s Pe Motallica (translated by Herbert Hoover and
wife, H.7., 1950) is 11lustrated on pages 313, 331 amd 337. Hereafter
cited as Agricola. Diderot 4n Figs. L & 5 in Plate IX, Forges, 3xd
Section forneau en Marchanaise, Coulnge a 1a Fochs.

L. Houlders' shovels are so designated in Hopewell Record, S¥ 12, Jan. 25,
1825, 24 2, ¥ar, 1, Apr. 8, Mey 17, avd Aug. 23, 1903 reflect early
wdegipnated shovel purchases, Juns 1, 18C3, pays for the smiihmaking
of a dozen. A dozen and a helf ere billed on Jopewell Document 8230613,
£rom Mngwood Forge. Fxamples of later purchases are in SH 21, Mer.

29, 1832, June 6, and Oct. 25, 1833.

L1. Archeological-vorker !fke MeCarthy, on Jan. 15, 1965, told the writer
that lelzand Abel's,[work at the fxnace had found "five or six shovels.”

i

L2. Overmam, p. 29.
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“ranmmer”, has been located in Recoxds.
RAMMERS, with which the moulder packsd the damp sand within a flask
againgt a viooden pattern, exist at the Site in represmtative long and
ghort types.

LIFTERS are long, marvow (%, ) and 3/ widths), Le-shaped tools used to
148t (especially from a deep mould) surplus sand from a defective or
Just-repaired mould. 4 camon stove required a deop flask and a long
lifter. Hors survive.

SIYZRS AD BUTTOHS are sumll hand tools with rounded bottoms vhich

repaired defeciive molds by mmoothing darmp sand 4nmto the "spodled” area.
Right angled I'LIER and OUTER SLICKS ropairad a daraged right-angle section
of a rold, mmlammnstmmdaddemibedbymmlﬁﬂ.m

Representative tools are at tha Slte.,

STXIXES are more used tools. ZREearing on the level wood surface of a
ﬂaak,aatrikemhadallsxrphmmgmdsaxﬁfmtheﬂask. Diderot

45

portrayed the operation of a strike.

h30 W TCecords, SM 8, Angust 12, ]-516.
L. Overmamu, p. 28-29.

LS. Diderot, Flate VI, "Forges, 3zd Sectlon, Fornoau en Marchandise,
en Sable." (See Xllustration with Moulders' Benches.)
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MOULDERS! TOOLS, CASTI® CLEANING ETC,
thile purpdng rods and balls, hot pliers, tool baxos, and repping hammers
are not menticned in Hopewell Records (as slicks, 1ifters, strikes and
benches are not), these tools spseded up the casting of iren, improved
product quality and mde removal from send more efficient. lLikewise, tool
boxes kept & moulderts tools readily accespibls.

Pugdng rods and balls siimmed the slag from a ladle of irom, and when used
with an up and down motion in the flask gate, "pumped" liquid irom into the
extrene ends of a pattermn within the sand, imuﬁngabettarmtdng.l
Tha hot pliers enabled a workmran to remove a very hot casting from the sand
after 1t and the casting had been “shaken out” from thse flask. Holding the
hot casting in his left hand with these pliers, hs "rapped"” the casting
vith a rapping hamaer in his right hacd and thereby jarred loocss mich of

the mand adhering to the casting.

Tepressutative pumpdng rode and balls, hot pliors, rapping hamers and
to0ol boxes, all used in casting preduction, (dating back to 1876) are at
the Site.

PARTING POWDER
ngmxlﬁingitséwmedwﬂdingaandfmadheﬁngtothem
rattern axd to the sand in the other fiask half in the creation of & mould.
At Hopewell, moulders paid Barney Hart, furnace keepar, for "pouxding

i

[

1, Statement i?aymnd Puck, Mar. 21, 1968. IMr. Buck has a SO year mouldding
Backoround. ’
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blacking." This is interpeted as meaning that ordinmary charcoal dust -

which "worked" at a Hopewell demonstration - was not used, but that better
charcoal was actually pulverized to produce a higher-quality parting
powder. A visiting fourdry manager remried upon seelng Hopewell stoves
in the Museun, nmg’mmm@mmmu?mhmm
their patterns to have secured such SHAAP detall,”

PIZTLES

Since fine sand in contacld with the wooden patitoern insured a beautiful
smooth and sharp casting reproduction of the pattern desimn, & riddle
(seive) was a necessary moulders! tool. Illustrated as round as early
3335561, 6 riddle had a screen bottom and its wooden parts were ebout
18 inches in diametsr and about 5 inches high. (Size i3 approximite

becauss dollar values are sole fescord entries).

2
Presont in the 1500 inventory, this tcol seemingly was another purchased

by the firnace and provided without cost to the moulders. Iecords contime

1. & 11 Pecord, S 21, Mar. 13, 18343 Jan. 19, 1835; Har. 10, 1836;
ﬁ Jan. 19, 1537 list payments to Hart. Two ave over 520,

2. Statement, Mr. Fry, Mamgoer, Union Foundry, Boyertowm, Pa. Aug, 28, 1967.

1. izricola illnstrations of 1556, p. 208, 202 tulce, 291, 292 three times,
%, fineresses, 342, 37h, twice, 470 ard L485. lone show moulding.

2. Hopawoll Document, X3000320.
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these purchases with regularity into the 183C's. “hile no Hopewell
riddiss survived, repressutative riddles discarded by moderan foundries
are at the Site.

T - 18

STOVE PATTERNS

“ooden patterns emabled mulders to reproduce iron copdes of the pattarn

in damp sand, 21l within the wooden two-part flask. The purchase of

costly stove patterns are regular Hopewell Zecord emtries from 1784 to
1839.1 Arydl the finmal sale of Hopewell's pattemsisonmmdoz Efforts
to tiace these last mantioned patterns to successor companies vere unsuccess-
ful. However, repressntative coples of contemporary Yarwick Furnace stove
attems exist al the Site.

I - 19

SAMD, MOULITRG

Apparently almost all of the actual moulding sand for the stove-mking
period came from a single source, Jom Dorlan. Three hmdred and ninsteen
wagon loads for the period 1816-1328 are billed on Hopewell Document,

3. The largest purchase found to date is in Documant, 83733303,
buying 41 riddles in the period April 28 -Ec. %T,' 1835,

1. Hopessell B s k1Y, Tec. 31, 178h; SM 21, thy 1, 1832 (for 5832.32)
and SN 30, Mar. %’, 1339 are examples.

2. Hopeirell Pecord, Si 32, Hay 1, 13L8.
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1
829ckC3. This source contirmed to bill the furnace for sard into 1842,

In the opinion of Xanager Sraper of Eastern Foundry, Boyertown, Pa., and
of Imterrational Poundry Supply Company of Feading, Pa., present day
Albany sand, having a heavy clay content, 48 nearest the "creek sand
historically used at Hopeuwell." Ten tons of yellow Albany have been
purchased for demonstrations and most of it “survives" in the Cast House

now.

2
The late-period sand plls, located by Abel archeology, should be "moved"

from just inside the “ast House emtrance into ths north side of the clsan-
ing annex. The historic movements ol stove plates into the cleaning

ammex are reasons for the displacement.

IT - 20

SAND, MOULDIG, BURNED

Sand in contact with red-hot iron lost its "greenness", its ability to
adhere to other sand particles, even when properly dampened. Most of
+nis burned sand adhered to the castings and pigs. Historically, the
most noticeable accummilation occurred where the castings wers cleaned.
This sand was dlscarded.

1. Hopewell Tocumsnt, 3350501 for 1831-35, Hopewell Record, 54 21, p. 20Ca,
Apr. 1, 1837 for 1835-37 axxd in 1842 (1€ .75 per load as earlierg
$L3.50 for 51 loads is chargzed in SM 38, p. 244, Tec. 19, 18hL2.

2. Abel, p. 30.
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The restored sand ficor of the cast arch and unfloored section of the
~ast House is moderm burned moulding sand, with all modern items
gcresmed out. The sand excavated archeologically waes not saved.

Burned or "green” sand also historlcally covered the wooden-Ploored
soctions of the moulding rcoms. This covering was protection azainst
fire naused by spdlled iron, from a few drops, the overrun from a flaak
gate to a spllled full ladls.

WHEELBAGRONS

This tool is shown &t a furnace cast arch as of 1763 by Didarot,l Hopewell
Records repeatedly list theilr purchase and repair.2 However, definite uge
is mentioned by neither tradition nor Record. Since castings moved three
times daily from the moulding floor to the cleaning annex, use of wheel-
barrcws was more economical than hand carrying (or ths use of the horse-
drasm cart for short-distance moving.) Sand also moved from sn ocutaide
rile to the cast arch or mouldera' rows by barrow.

ir - 22

YLIDOS AYD WALL FITTINGS

There is no evidenge of shutters, blinds or any other window covering.
(Actuallyr, day]jghé vas sn aid to the movlder; most likely everyene of
them had a larmy for use on darker doys.) Idkewise, there vas no evidence

1. Diderot, Plate IX, "Forges, 2d Section, Torneasu a'Fer, Coular la Cuese".
I

2. From the 1800 Inventory, (Document XB0C0320) to 1841 purchases in Hopewell
Record, S 33, p. 137. —_—
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of pegs or naills for hanging clothing as a man worked. Trobably every
Tou had 4its clothing nails at the wall side, and individusl moulders
might have a coat and a shirt hanging from these nalls, Iikewisse,
materials purchased for famlly use at the 0ffice-Store were probably
vizible in the same area.

H

- 22

STATES AS IECOED XETPERS AND MESSAGE DEVICES

In 1867 slates kept account of furnace charges -~ filling - in Hopewell's
3ridge House.l This 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 thms official
Records.z The entries of individeal moulder stove productlon and of
blacksmthing charges suggest such slate record keeping and transfar,
Other probable locations for slates to carry instructions or to record
work performed are at the Cast ouse in moulders' rows, in the cleaning
amex and in the ghipping area. COutside ths Tast House, slates probabdbly
carvied instrvetions to hired girls in the spring house, to the hostler
in the bamn steble and from wives to husbends (and vice-versa) in the

terant housces.

1. H2215 Interview, Harkor Long p. 17.

2. Hopewell Secord, S C presents the weekly charges of ore snd charcoal
fronm “cb, L, 1852 to ¥er. 11, 157hL, probably kept on a slate as mentioned
by Harker Long. :
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CIBANTHG ANEX

The production of each moulder had to be kept separate until recorded and
to determine sound castings and save shipping welgh® castings had to be
cleaned. Beczuse moulding ended at Hopewell in 184}, tradition is mute
about most moulding processss. Records repeatedly list paywents for
cleaning castings by som® mulders,l but report nothing on cleaning
methods o where it occurred. Archeology located only the imnex founda.-
ticns and marks of floor jJoists. PFendinz the reconstruction of the Clean-
ing Shed (wheelwright shop) with a moulders' sleeping 10.%2, cleanian mst
ba deplcied ia the reconstructed portlom of the Cast House now termed the
aCleaning Amex". Ite historlc use 1s unknown, bub castiag cleaning
probably was ons of itz functions.

CLEANIIIG SUPPORT RAILS

wooden rails, sufficiently hizh to allow burned moulding sand to fall and
accumlats below the cleaned easting level, probably supported cleaned
and unbrushed csstinga. Cestings pllsd on these ralls could easily be
tilted by vomen cleaners. A V in the row, with gray iron visible on the
cleaned tlate and charccal Aust oa the uncleaned, i3 probabdly the point
whero a0 cloanar "went” to dianer. IHows ars most 1ilmly identifiad by

thae asulder's aasd on & s8iata.

1. lopewell fecord SM 14 M, p. 34b, April 20, 173 for 1782 and 1783 to
glz? ].'.El, . 100b, Jan. 19, 1837 - the last exdisting pre-1840 Journal. sse
‘ on.
2, H2215 Intervisw, Mr., aoxd Mrs. tharles Sheridan Care, p. L.

3. Hopewell Record, SM 15 p. 23a and 2La show Elizsbeth Yorwine and Marparet
Painter as casting cleaners in 1831,
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Fi 1 (cont.)

CLEANERS, 182-26.

NAME KEGULAR W0ORK
Care, Hemry roulder
rere, Thomes Sr. fourxier
Fart, Barney keerer
Hart, David zoulder
Fart, John

Herwine, Flizabeth

Yorth, Georpe moulder
Painter, Frederisk keeper (» 115b)
falnter, Ceorse carrentes
Painter, Jolm Sr. Zfiller
Painter, Marzaret widow
Poagy, Jessa

Shaffer, David collisyr
Shaffer, Davidis son
Sheeler, John wouider
Sheeler, John's son
#11liams, Samel

Y4lliams, Cemuel's son

“ym, David!s son

=364

BOPEWELL RECORD

SOURCE SM 21

p a.
P 1%, 513’ 523’ 7&, T3¢ axd 121a,
P 122a,

p 1Ca, 13b, 32a, b, 5la, b, 70a,
m&, 15%’ ]5&-, 1618, 13959 mo

p 75a.

p 10b, 1la.

p Slb.

v 12l1a.

p 52a, 758, 120b, 122b, 16la.
T 181a, 15Ca

84 15, p %2b, S 21, p 32b.
p 121a, 123a, 14Ca.

p 155b.

P 1%Ca.

p 3?b, 5id, 54a, 1loCa, 185b.
p 1iiCa.

p 1Ca, D.

p 15,

p 189a, b.



Fid 1 (cont.)

A chart showing moulders, moulders paying cleaners, cleaners, their
tonnage cleaned, the total product by all moulders, how rany moulders
cleansd thedr own product and the tonnage cleaned followss

YEAR MOULDERS MOUIDERS CLEANERS TOMNHAGE PATD TOTAL

WRIL  PAYID TO CLEAY PRODUST  TONS MOULDER
(SPACES  CIPANERS CLEANFD
NFEDED)
1831 12 7 5 180 2h8 88
1532 11 7 & a8, 131 L7
early
1832 12 3 L 215 321 106
late
1833 13 5 L 82 17 89
early
1533 1 3} 1A 134 322 138
late ‘
183 1 7 6 255 L77 223
1835 I 11 7 208 h2e 212
1836 15 10 6 357 555 198
1337 A REY 7Y ) YA

Corpdled fronm Hopewell Secord, Sif 21.
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CLEANING BRUSHES

Again, no record of casting-sleaning brushes have been located to date.
Size and shape are wnknown. They probably wore similar to moulding
brushes of today. Used to brush adbering sand from the castings, moulders
mmw:wmm,hbutmmdmm@mm
other moulders! caetinga.s Mwmcmmacm@ugbmah.

oI -2

BURMED ROUILDLIG SARD

Durned moulding saxd covers the floor and an accwmlation is clearly
vislble in 3 cleaning row, "Just emptied” of lts cleaned castings.

TASTINGS I CL3ANING AHNEX

Castings in the Amer will be vory simllar to those displayed as "just-
shaken ocud" in tho Moulding Fooms, except that their gates are detached.
Castings probably were stacked ca the rails with thedr narrow side on the
rail. A rall rov portrays two moulders output in tho elght hours meviocus.
Representative castings ave &t the Slts.

CLEANGH SEATING

Since women worked as casting cleanm'aé and thedr veork was just above Ilocor
lewel, it iz probabla -~ siace no tradition survived - that boxss, old ohwlrs

Lo Sea T 1, pogo TIT - 1.

S. Enopomll Bacord, SM 15 p. 2ha ard b ard S 21, p. S2a and 88a.



or broken chairs vere located in the zisles of & cleaning row.

CLEANER AGIEX HEEATING

RBecsuse the archeologlcally-found foundatian of tho Anmnex suggested, a
chimey, aince restored, it is yrcbably that a stove was located in the
Anex. Heat from the Jwimace aad o b&naf.i\.i; hors and the phymical activity

of the cleanors ms mredably limited to the tilting and brusbinz of castings.
IIT - 3

SHALL CASTINIGS I STORAGE BOZES AR QY SHELZR.

Sirecs pheve roulding ended hy 18Lk, no tradition on actual smll-tart
practice at Hoperell ewrvived. ZHesords regularly creddd moulders with
precise maders of stoves produced, bul relate no casting handling proce-
dures. However, every swalder had to proeduce a conplete stova with perfect
artka. Included vere smmller castings: three stove doors, latches, smell
oven plates and dove-talled stove logs.

For afficlent overation it 12 prchbable that smll wooden boxes, labeled
with moulders' rowes, stored gmll aris wntll shipwent of such stove
parts. C(leaned and uncleaned small castdngs, labeled by moulder, probably
£illed the sghelfl reconstrcted alony the north side of the innex.

nw

LO¥T, PATTTRH STOIACE
1
That wocden patterns were costly is regdily docusmnted and that mary sets
' 2

of stove patterns belonged to distant oity stcmla dealers is another fact.

1. Hopewell Tocument, 832C1C5A bills Hopewell $1193.83 for patterns in the
1829-21 pericd. A dollsr then bought 22Y pounds of beeil

2. Hopewell Cocumemts, 8380421, 8430301 8400115, 8360910 and Record, SN 21,
P b, Febo 3) 370 D-33
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3
Ons lmundred forty variations of patterns were used at Hopewell in ]Bi?,
yat by the end of stove production Hopewell sold only thirteen sets.

Safe and dry storage wvas a mat. mmmmmmmm
came from furnace-iron heats 2LCO degrees relessed three times daily.
Security was constant through the evermesence of the furnace keepers.

There 1s neither documentation nor tradition located to date about this
loft, its pre-1840 use or pattern storage.

Probably, costly patterns were stored on this loft in bins to keep them
readlly available. Most likely, charccal baskets were used to move them
fron storage to the moulder and back. A stalrway probably axisted for

eagy access and for the safe delivery of patierns.

v

TULERE ARCH AMRA

Decause of the nsarness to liquid red-hot irom, ®Just arourd the corner”,
the Tuyere Arch was historically filled with moulders' rows for the
casting of stove plates. iAn exception was a2 narrow path, which allowed
the foaryer or keepers access to the tuyere arch for necessary adjustments
of the blast apparstus.

Because of the ‘atervheel's attraction for tourists, this tuyere arch will

not present any portion of 1ts kistoric moulding operation, but most of
its spoce muist accommodate '?isitors. The reminder will store uwmused
flasks. !

3. Stove Regearch Resume Card, 1837.
li. Bopewell Fecord, SH 32, May 1, 18L6. :
D39




SAFETY AT TUYESE ARCH-ATERHFEL

Safety-close clearance of the moving waterwheel- makes ths plclket fence at
the west side of the Tuyere arch area a must. Pickets are historically
correctl and, uniike an equally historically correct rail fence, discourage
climbing by boys. In operating times, ¥0 fence was present; safety demands

that‘this fence continue to bar accsss to the dangers of the vaterwheel.

1. Hopewell Rscord, S 1, Apr. 23, 1803,
{
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LOADIHG ARFA, CLRANING ANNEX

Both tradition and Records are mite about the structure and its uses.
Pending reconstruction of the ~leaning Shed (wheelwright shop), this
accessible-to-the-tast-Roon arvea probably was used for flask mldng,
flask repairs, shdpping crate mmfacture, crate £4lling, sand storage,
and atove ghipment by wagons.

The gand plle located bere 18 out of the way compared to the late-period
sard pdlo found archeologically just within the Cast House door.

Before 1325, commrcial teamsters delivered Hopewell stoves as distant
as Fniladelphia and York, Pa.; after 1825 to the Schuylkdll Carnl and
after 1838, to the Filladelphia and eadingmﬂmadatbmglaasvﬂle
Allshimtawemcmﬁedgoﬂmatmtoaainghcmte. Facldng and
crate loading, probably with the crate on the wagon, probably cccurred
here also, along with the above mentioned functions. An appropriate-in-
tize wvazon is at the Site.

Il

EXTERIOR CAST ROUSE DISPLAYS

In additlon to stacks of flasie presently at four diffevent exterior
points, a display rile of stacked rdg iron, of defective castings, of

1. Hopewell Secord, S5¥ 21, p 2LCb i3 an example: 117 tns were shipped
m%@m SZ#Sl,p.%s!msatmbmehiMcontainingﬂm
tmadepmnﬂsintomuf?i‘hOpmnﬁa
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£lagks swelting repair and another of gate motal weuld be historically
correct. Also within shovel-throving distance of the soutlwest door of
the clessning amex, a pile of burmed moulding sand, cbvicusly from the
cleaning ammex, probably existed. Appropriate wagons are already positicned
near the amer. Tho adjacent and post-LBLO whoel pit, archedlogteally
d1scovered as predicted by Harier long, surviving from the days when the
Moulders "leaning Shed and Sleepdng Foom was used as a whesléright shop
(1376), should be buried under slag (a3 the late-period Scales Pit was.)

1. B2215 Intervies, Harker lomg, p. 31, and Abel, p. 110




Section ¥

Again need for special installations muy develop as operatdion of the
furnished Cast House procesds. Among thoss recognized prior to operatdon
dnclndo plagtic wmoulding demomatzabtions, et preventica on castings
"pereanantly displayed in the moulding rowv ead in the cleaners' row,
burped canl coverings lor wooden floors, the "ereatlan” of redhot hearth
castings, slng, visitor obsarvation spacs, and paths for tholr movessab.
Thess axv examined belov.

FOSSIBLE MOULDLG DEMNISTRATIONS
Ideally, & retired aculder would "putter around” in the Cast Housse One
of s dukies would includs the "combrel” of visiters and tho koepdnz of
displsys in constomt top guality. Actuslmeliing and poaring of redehot
alumimra (and of dvon if axperiments pwove this feasible) into flasks on
a cold, damp “rechond 1o anvthor potontlal besefit. The powdnz of a guicke
satting red plastic (Scars sells a sutb fox living roca uss) is yst ancther
potential. Student pourdng of tids plastic wider his suporvision migit
moduce a product mutable for classroaom display or for sale by the Site.
Haturally, the castinge moduced of metal would have to be amll, in flasks
wltidn tho capablidty of tids moulder to 1ift. Stove Lids, irivets, atove
doors and lalches ore in tids category.

IUST PREVEIRTION, to mmke cagtings retain the "just-casl" appearance.

|
Tho Cast Fouse today is s cold axd darp as it was once hot and dry. Ths
prevention of rust on tho poducts displayed in position (4n and out of

Fel
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sand) 15 another unknom to be solved through experience. The very visibls
gregence of charcoal dust cn all new castings is both "natural” and a mst,
Spraying theso castingn with oil (after reroving rust spots -4f any) may
kesp them black and rust proof.

Castings displayed aa “clsaned" and in-the-crats ready for eidpment libeuiss
Mamﬁwhmw’mwmofﬂmwwlatw
on casting exposal to the veather for several years. This treataent is
nocegeary to keep them constantly eppenar a8 "just~clemned gray iron.”

Gate end plg displays my be elther black from bzmed moulding sand and chare
ccal dust, gray as "cleaned”, or rusted, depending vhother displayed inside
or cat of the bullding. Pliled cutside displays of these two products my

be rusty at the botiom of the pile and "black® at the top.

How much snow will blow into the display section of tho Cast Eouse is another
uninean, bub 42 vinter storme "L1Im" castings with suow, plastds covers my
be necessary. The storage of dlsplaye during the "active” now geason mxy
becomm & proventive mintensnes functiom. And an anmel (or morve froquent)

cleaning of rust from displays my becomp necessary.

2
Should rusting become a mjor problem, castings of alurtimm or of iHd-iron

(a5 cast at eatherly, Fae,) myberm. Haturally, thds cost 43
unlmom. Howover, casting demnsirations at the Site, last spomsored by

1. Polytok A-C mixture, &1 opoxy, /proved most rust reslstant for clean
iron. Feport, Iron Freservation, 25 July, 1567.

2, lotter, Srede Foundry, Mlwsukes, isconain, Oct. 20, 1965,
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ENFeMA, produced castings of alunrdmmm ab the cost ofingots, ohout 425 a
mﬂm

SAHD OOVERDI0 FOR FLOOS
Becanse archeology uncowred floor supporting jolasts in both tho north
axd south moulding rooms, wooden floors were reconstructed in a tullding
vhers red-hot iron was epdlled with soe repulardty. The floors weres most
likely installad because of excesaive molsturc in the nubural pround £loor,
despito a larpe dradn into the north moulding roca.

3dlo red-hotness within the Tsst House may nover bo an actuality, theso
wooden floors mast bave a layer of bwrned moulding sand covering them. To
insure its permnence because walldng on it w21l scatbter it, this saxd
covering should be "secured o the floor” by glus. Visltor traffic,
ospacially into the Tuyemre Arch area, will requize regular replacement of
this sand cover.

UCREATIONY OF FEDWHOT CASTLES
To mls the cast erch aml the moulding rooms I'EAL, the creation of red-

botness 13 desirable. Inquiry has shown that infrared light s imposaible
in daylight., [once, pelnting the heawth interior, the surface of slag pits,
ard the tops of gates of "just-poured” flasks with irrddescent red point io

a possibdlity.

SAD, WOULDDE BUEED
A supply of burned moulding sand is ancther furmisidng nocessity. The wooden
floors of both Cast House sections need this sand as a flre-resisting cover,

73



I

(Ths path into the waterheel-tuyere arch especially neads have 1ts burned
moulding sand glued to the floor as a safety feature.) Perhaps all floored
surfaces need glue to hold a sand layer.

The floor of the cleaning amnex also requires burned sandj the emply cleandng
rov there mizht have its floor partdally swept, with piles ready to be
duped cutelde. 4An outadde pils suggests quantity cleandng and production
by its size. (Thds pile =dght be false supported and have its sand glued

to that plywood gurface to prevent chlldren fronm “earrying aumy® shoes!
full.)

Cost of this aand will be transportstion only. However, all modern cortent
rust be ecreonad cut,

VISITOZ SPACE

To include tiis topde in & Mrndishing plan 18 necessarys. I space is not
movided, the visitor will MARE AMD TAKE space. without doubt, most of the
tuyere arch area - in front of the popular watervhoel -~ was once used for
stove production. !However, except for a stack of flasks to suggest this

use, thet arvea vill be without furaishings.

likewine, visitor space and passage mist be provided within the Tast House,
po%mlyforaﬁimyﬁﬂtaﬁonhrbmd&ﬁyfwdmtmmmdat

the obeervance of Establisirent Dzy. Ao long as alr pusped by tbs historic
watervheol 15 used to fire the metal-zeliting "cupola®, space on those days

| abt the cast arch will require hiding of displays cthervise visible, This

Pl
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means that the clay kettle, ladls pit, and the flasleclamp casting dieplay
w111 be kidden during demcnstrations. Experdence gained from setting up
and operating the furrdshed Cast House will eventually determine the space
needed for visitors. Sefety 1s another facter, Stacked flasks, piles of
gate metal, furnace tools and other furnishings items vAll suggest none
eutrance at varicus points. Specific planned paths include an entrance
to the watorvheel-tuyere arch area and a passage cut of the rear (west)
door of the Zast touse, faturally, there will be an entrance for the
visitor 4nto the sand floor mection of the bullding,

Traffic will be easlily kept ocut of the operating-display section of the
clsaming amnax by crate and other barriers.

PICKET FEICE (PALES) AT TUYERE ANCH - WATERWEEL

A fance betwoen ths Tyyere-irch areca and the waterwheel is strictly non-
Mstoric, but msgt remmin for safety of wisitors. Clearances at the wheel
are dangercualy close, Yhile a post-and-rail fence may seenm hore appropriate,
mmwmsummmummm} A post-and-rail
fence would Lvite climbing and entry into thds most dangerocus arca.

l. n Fm ﬁ‘! 1' p. 27’ AIR‘. 23’ 18033 S!{ 59, Po 2@, 51}1’. 2’
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Section E
DESCRIPTICN OF EECOMMENDED FURIISHINGS WITH 7087 ESTTMATES

CAST ARYE - FUZACE T00L

The Suspension of the heavier furnaca tools from chains from a bar now
existing is a possibility. Mo tradition of such suspension survived.

These large tools wlll have to be mamufactured. Zfforts to date to
locate suitable ("stringy”) wrought iron have not succeeded. If rome is
located, moderm wrought iron or steel will have to be purchased. The
$o0ls made by a blackemith, no matter what type iron was used.

LADLE CARRIERS

Yo docurmmtaticn for ladle carriers exista. A ladle carrier uns among
wmmmwfmmmwmmt.l It
carries a ladle shaped as modern foundry-cast ladles are. Additional
carriers and a two-man carrler were purchased with the flasks. These
ladls carriers will be displayed elther at the end of a moulderts working

ros and/or at the cast arch.

LAMPS A7 CAST AnCGH AND MOULDERS' ROUS

A easb-L“moillam.‘teakettle-shapedaxﬁMnmte@m:y Yoeelen
W&B@:&BW& has boen copied in aluwdmm,. From these,
sufficiont castings for Hopmwell's noeds will be remroduced. On Establish-
mant Doy, one or two - all palnted black or rust color - will be placed at

£ , 7, Ho. 10, Accession 3. ladles: Since modomn cast
ga flf the ladle carrler fourd archeologically, modern cast ladles
are sultable for displays.
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every bench or mmulders' rov. Some should be rope puspsndeds others,

hmg and nobdle with a J-book to hold tha lawmp from timbers above,
Several will be at the cagb arch. Fat lamps, as mede at Hopewell on Egtabe
Jishment Day, might be intermixed with the cast-"iron" larmps.

24d1itional lamps, beyond those needsd for the Cast House should be cast
at Hopswell's Establishment Days for use in furnishing the Prdidge House,
Charcoal House and Blacksmith Shop.

Clay wos used at the furmace to plug tho damstone tap hols and to line
the iron ladles which carried llquid red-hot iron to the mould. Hopewell's
historic clay kettle wvas uwovered at the Nuomace cast arch éuring areheolowl
and 1t is proposed that thds kettle return to the cast arch as the function-
ing clay source. Actually, this clay~pot is a broken bubcher size kettle
as produced ab Hopswell.

2

Clay can be procwred en the Site as histordcally ab no cost.

CIGCK

If funds 2llow and dampnoss within the Cast House is not excesslve, a clock
of sultable age should be wall mounted in the Cast licuse and, if operable,

kept operating.

1. §2215 Intesvicw, Henvy Johnson and Leland Abel, Archeological Excavationg
at Hopewell Furnace, harch 6, 1964, p. 50.

2. Hmu ;‘:QCOI‘L St 21’ Nar. 1.8, 1337.




. FART IT
PLACEMENT OF FURIISHINGS IW CAST HOUSE
The tools previcusly deseribed nead be set up in moulders' yous. At least
nine WULDING STEPS* must be shom to rresent the visitor an insight into
this vanishing, sikilled and hiatordc process.

A "Cong to Dinner” appearance ia the diaplay goal.

The moulding steps my be presented on thas moulders! benches o by floor
moulding according to pattem size. A mixture of bench and f£loor work,
the casting of a complate stove by a moulder, would be the nearest to the
historic scens.

These nine steps are:

1 Prattern (em followboard) in flask-half, notlceably partdally-dusted with
charcoal dust- black cloth charcoal dust bag dropped on pattern;

2 Sard partially sifted over a dusted patbtern in flask-half on follmiboard
with a riddle partially filled uith Albany sand om the flask-half, (Use
of the terms, cope axd drag, are unnecessary; {lask difference can be noticed
and the flask half "not in process" should be visible slongside;)

3 TFlask~hal? partlally ramesd with Albany sand, shovel in sand in the
peaked pils underneath the btench; hand rammer in flask ard a long double
rammer leaning on ths flasky

L Flask-half with ramred sand partdally “struck off" (evened), with strike
in position in the unevened part;

#espite tha able “condensatdon” of the moulding process as presemted by RCI
Barnes in Hopewell's Est. Day Iiteraturc. Tho amlssion of ANY step vas a
cagting FATLURE, £-3

X



5 A pecond followboard clamped to the flask-half and the origiaal follow-
board with two flask olampa; another undt like this in apother row might
be at the half twm, setiing on ils narrow edge;
6 Tattern re-exposed (oppesite smide) with the other flask-half near or
over ths oriziml flask half, Fattern is dusted and partfally riddled -
samded with Albany sand.
7 Complate flask filled with razmed gand and with wooden-gate pattern
elther in position (suggesiing their removal) or removed and atop the flask.
8 Tlask opencd at the parting line and lean-propped from year by a long
romer; "rapped” pattern has been lifted from the sand which shows pattemn
detaills, Nowly cut molten-metal feeders from gate to pattern space are
vory visibhle since charcoal dust rakes a vivid contraat between the earlier
vork and the last; yollow sand against 2 black background.
9 Campleted flask, secured with a pair of flask clamps and ready to be
14fted from the bench to the {loor (or on ths floor, if large). This
HUTDA display serles pesents bench or £flocy moulding DEFOSE metal
pouring only. (To show these nine steps in a restricted area with four
benches in the North ¥oulding foom, as proposed by R. M. ‘urator 'Alcex,
is almost an impossibility, A juble a3 this conld rot have edsted in
an operating foundry,) OTHZR steps in the casting process, ready to pour
flagks, Just-poured motal and shaken-out product, require displsy also:
1 Rows of corpletely "moulded® flasks, in frant of benches with benches
againgt the wall, (or all larger flcor flasks) ready to receive all metal
with emply-open gates. ‘:I
2 FRows of flosks with gates showing red-irridescent paint or light frem
E-dy



within through red glass. These ayvo "Just-poured” flasks, hardeming and
neaxrly ready for "ehake-cut”.

3 ERows of empty flasks alongpide a plle-rov of sand with "shaken-out”
castings protruding from the saxd in a "natural™ wvay. The exposed iron
is charcoal-dust and sand covered.

I, Tou of "pesked” sand and flagks with followboards and flask clamps
alongside ready for moulding. A basket of pattemns is on the moulder's
bench vhich is as far awsy from the wall as possible, ab the very beglming
of "moulding a row",

5 Szme as #3, but with a plle of castings, some degated at the sand ige
of the floor. The rov “shouws” the sdssing castings; the reminder protrude
from the sand, Cates are in a pdila.

These FOULEEN moulding steps will be called to all visitors' attention
by inclusien in ths Guids Litezalure.

Thege five steps my be combined with the earlier nine, tut oo edvised by
an eperdenced moulder, not in a mnner so jumbled that a moulder, fourdry-
man, or foundry vorker would consider the display widiculgus.

Just es an eighty-by-sixty Cast Ucuse wasz necessary for efficient moulder
production, most of this samo area will be necessary to provide an efficient
and meaninzful display of moulding and its meny facets. As ppace allows
and experdencs dictates, rdles of castings, on the ground and on wheel~
barrows, gate metal and plg on the floor ard cutside the structure will
also bs necessary displays.
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CA3T ARCH

A typ stone needs be added through msomry at this arch to reconstruct
the cast arch and furnace to the pre-1840 perdod. The present tyrp is
poat-1868 and historically imaccurate for the earlier periocd.

DISPLAYS within or near the cast arch conglst of a water trough (already
there) for furnace-tool cooling and sand dampeningy CILAY uithin the
historic clay kettls found archeologically and four heavy, long finmace tools
of wrought iron zith vislbly "etringy’ sections. A lead pips or a water
line from the hosd race brings water to the trough.

A pit of cooling slag, "tapped” recently (painted irridescent red) from the
furnace and another pdt, almest empty, but with a emmll acoumadation of
iron at itas base, are near the tap hole. At this lnst pdt moulders eaught
red-hot flowing iron in their clay-lined cast iron ladlss. A bed of flagk
clarps, also painted irridencent red to represent "just cast" flat-bed
work, 13 also within the area, These clamps are linked with the tapping
it edge by & rumer of iren.

These cest-arch displays will be "casualides™ on moulding demomstration
days = at least until 4rom (or elwszimum) i3 mslted within the furmace.

CASTIHGS »ITH AMD “ITHOUT GATES, AND CATES

Outﬁitis a very necassary part of the display in the Cast iouse. Severzl
moulders! rews will display castings corplete with gates, protruding from
m{:ﬂjnstas"s&kenout" of the £lask. The {lagks, flask clamps and

i
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follouboards used to produce the casting will alsc be a part of this
display. A ton of castings in ssveral varieties, copled from alwelmm
*patterns® from conterporary Jarwick Fuxvace stove patterns, are on hand
for ouch diprhy. MOIE castings will bo necessary for the Cast House
display and for use in the clsaning annex. Theee last will differ from
thoge displayed in the Caal House in that their gates will HOT be attached.
Howaveyr, V-sghaped gates are a necessary part of any caatlng display and
chould emphatically be specifled in any casting purchase, sincs most of the
gates found archeolozically were V-shaped,

The depth of gate on castings will determine the slze of flask displayed
in a moulder's row, A desp curved casting with a long gate required a
deep flask. ,

COUNTAY CASTINGS AWD PLOYSHARES

“dle Hopswell made pots, pans, kotiles, etc. umtdl 18331. the sole presen-
txtion of such activity proposed i3 the dlsplay of DEFECTIVE modern sidllets,
pots and pans of cast iron, 8o hidden in a plle that modernity is masked
and the defects showm. Flow shares wlll be suggested by the presence of
triangular flasks (already st the Site) and a slate message to a moulder,
instructing hin to cast some shares.

1. The sale of country castings patterns, f{lasks, the ending of their
production is entered in Ho 11l #ecoxd, SM 21, p. 9¢b under the date
of Feb. 13, 133h. This ction for country castings is furthor
dated by a note in this entry: "lote, the above flasks and patterns
vere delivered to the canal, Dannon's Landing, the 2Lth of July, 1833."



M

FLASKS

Flasks, wearing cut with use and through burnming by lealdng iren, had to

be replaced here with mgulaxity.l However, only one-half of one flask
survived from the hundreds used untdl 184 and is displayed in the Museun.
The deaign of this model has been copled and will be uped for the displays
proposed in the Cast House. Hodern, but burned and old-looking flaska,
have been purchased and cthers have been conated to the Site. Large flasks
have been dismntled and this used - burned lumber became copies of the
sole surviving flask half - mentioned above. These flasks are HOT historie,
but are representative of historic flasks. The mumber of pre-18L0 flasks
surviving in the U. S. were considered tco inadequate in numwber and too
expensive to locate and to transport to the Site. ilence, this compromise
of old-looking flasks, dovetalled and burned, is the answer to this furnish-
ings challenge.

Hot only will the fresh-sawed, dovetailed ends need to be blackszed, but
rors flasks will have to be altered and created to the DEEFER dovetalled
type from the supply bought for this very creation. Contrasting color
(repaired) flasks should also be imtermixed in all flask gstacks, inside
and outside. The iron from the purchased suprly - as thsy rot and are
altered - should NOT be saved as artifacts, bub sold as junk. The va;ioua
silzes of flasks required are shown in scale drawings attached to this

1. Examples are: Hopewell Document X8000320 listing flasks when Brooke
and Buckley tcok over Hopewell in 18005 Hopewell Fecord, SH 15, Mar. 17,
1831, listing 18 3/L days by a carpenter mldng flasks in 1830, and in
the laast stages of stove production when Hopewell bought flasks from
neighboring Isabella Furnace, 3H 32, Oct.12, 1348 - "got May 23, 18L3."




report. (Thess and suggested slate messages were not returned to Hdger).
This size-1list is compiled from 1337 stove production.

NEW AND REPAIRED FLASX DISPLAY THROUGH ESTABLISHMENT DAY DEMONSTRATIOHS
Since new and repaired flasks and followboards should bs "displayed”,
intermixed both in and outside the Cast House, the Establishment Day
carpenter demonstration should be "repairing" flasks by installing new
dovetailsd flask parts into old burned ones. Rerairing and making new
followboards are also pertinent demonstration items.

MOULDEES

Mouldaers' names are iuportant for their use on slate "messages" - as
historically used in the bridze house - and to "personalize” furnishings
in the moulding rooms. Moulders working dwuring the long blast, Jan. 3,

1
1836, to April 16, 1837, featured in the miseum displays were:

Care, David Hart, Peter

Care, Nathan Yorth, George

Care, Thoms Sr. Painter, Frederick

Care, Thoms Jr. Painter, John Jr.

Elliot, Joseph Painter, Montgzomery, a minor as his
father, Jobhn, Sr., collected

Hart, David his wagses

Hart, Joseph Sheeler, John

alters, Michael

. Hopewell Fecord, M 21, Dec. 27, 1836, Jan. 9, 17, 18 and Jan. 19, 1837.
Records for the end of thls blast did not survive.




MOULDEES! SHIVELS
Since modern ghovels practically advertise thelr newness, mﬂ.tablgamls
for the Cuat tiouse will have to bo handmede, Handles from Sweden aye now

at the Site for this manufacture.

MOULDERS! TCOLS
m'mwaﬂm,wmmm,WWMWy
agrin through EiREHA funds. In addition, a sufficlent quantity have been
mould copled to correctly fwrmlsh the proposed moulders'! rows. This las
production again cogt the S only .25 a pound for tho aluminum, ednce
ENREMA peid moulding costs as demoustrations on Establistment Dey. Fainted
black, these tools will represent buttons and glicks costing currently $1.25
each.

¥ouldera' LI7?S, historic long, thin, l-ghaped sandworidng tools will have
to0 be purchased. It is Lipossible to mould this teol, which was Hatordically
mde of thin stesl or bronze. CQuarter, half end tmwee-quarter inch widths
will bo pulficient. A seb for every other row wlll be nacessary.

STRIXES are a moulder's tool used to “"strike awvey” swrplus rammed sand to
the loval of the flask top. Uhile not shown as a tool by Diderct on his
Flate VI, the use of ono is shoun on his Flate V. Hopewell purchased
gufficient strikes with tho Xlasks for Numnishings geeds., I nesded, rore
my bo cast,

1

!

1. Hopewell fccession, 50k, Nov. i, 1965, glft of ¥r, Durell of Amorican
York and Hoe Compary, Colurins, Chio.
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RAMERS, both long and short, were bought with the flaske and in quantities
sufficlent for furnishings.

MDULIERS' TOOLS, ™ODD®
Scavenged odd tools, purchased with the flasks for an operating foundry,
included distinctively-shaped bammers, pliors (for lifting hot plates
from the sand) and "puspdng rods and balls”. Tool boxes were also pard
of this purchasa; others have been domated.

Hene of theso tools have bosn located in lecords or Decuments, as bellous,
lifters, slicks, etrikes, buttons and benches were HOT fowxl. Eowever,
the hamper desipn might have been whittled by an enterpzising =zoulder or

a carponter; a blacksmith would have mmmfactured pliers to a moulder's (or
the proprictor's) verbal descriptiona.

Those tools will bs secured to the work hench or on large flasks with
epozy glue.

PARTLG POWDER DUST
Cloth bags of gifted charcoal dust will be displayed at every work row
as part of the moulder's equipment.

PATIERE - CITREOIATY VANGRICE FURNACE PATTERNS FEXIST

Hopowell's staif had "discovered as early as 1958 that soparate units of
contauporary ‘arvick Furnace shove patterns swvived at the Pennsylvania
statemsmm,andatwemmmmmofmqmmty. later

E~11



epegearch® shoved this varwick collaction to have been parcelsd cut to

the Historical Soclety of Chester County and to the Bucks County Historical
Seclety, as well. Effm+ta to secwre these historic wooden patterms as glits
were futile.

HISTORIC COPIES PAID DY BNFGMA

Through ERFMA furds, most patterns of thess collections (with one exception
m)mmmmw,m@tmamummmmw
Establishment Doy moulding demonstraticns. The exception was the collection
portion at tho Pucks County Flstordeal Soclety.

EATA DEMONSTRATION AT DOYLESTOWN

Again EiP &4 provided funds for the moulding of these othervise inaccessible
patterns at the above Society, thus mestdng the legal restrictians forbidding
removal of any specimen for the custody of the Society. This two-Cay demom-
gtration by Hopewell was featured by the Bucks County flstorical Soclety

as part of thelir being host to the Farly American Industries Asscclatdon

in 1965. ALL resultant aladmm pattern copies cost ¥TS only 25 a pound,
the price of rev alusminum; ZYFSMA paid all other costs. Painted black, aa
historic wooden patierns were, the gye cammot distinguish thenm fron wooden
patterns. Visitors vill not handle them; dryrot and dampness camot harm
them. Those inquiring :d1l hear the facts., 4 display, includdng an iron
plate cost from an aluwximum "patitemn” has been on display in the Slte's
Masoun for poveral years.

I



ATDITIOHAL PATTERNS
In addition to the patterns menticoned above, Hopewell -~ again with EYPWMA
Sunds - moulded eddisting Hopewell stoves in albudnum. Hoze stoves nced be

B0 reproduced for "patterns®,

Honces, & supply of pattarns, sufficlent for creating many real-pattemn
displays in the Cast House already edst, all at mdnimal cost to WIS,

Pattern stornge hlstorically required a safe and dry location. The ever-
rresence of the founder and his lmepers at the furnace cast arch mude the
proposed 108t safe and the regular tapping of the furnace provided ths
heabt-drmess, This plan proposes that bins on tho recanstructed loft
"éisplay” patterns congisting of appeopriately treated artifacts, ad if
necessary, that tids supply be augmomied by shaped gheet mstal painted
black. This visible quontity 4s necossary since the furnace mde as many
wmommwwmwsinwzhl The 11lusion of full-pattern
pholving ns to extend far enough westward on the loft so that & tall man
carmot eoo the end of the display.

Since reconctructlion provided mo stalrs to this storage area and patterns

vere VERY costly and fragile, a comterveizhited {non-usesble for children)

Hnged gtair sufficlently strong for a man with a baskat of pattorns should
[

1. Hopswell Tecord, SM 21, p. 3b, &b, 93b, and 126 are examples of
Tounder pay Bcales.
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bo constructed at the south mide of the loft. A drewing showp the proposed
sholving arrangerent (end these staire?).

PIG IrOH

while gpace doss not allow s larpge pig bed display at the cast arch,

igs a8 digplay items in and ocut of the Cast House are necessary. Thoso
gtacked, real or palmted woden, should be gecured to mmie them safe.

An cutedde pile would be a heap of plen and might consist of both real
and fake plgs. Since the fomder's pay for pigs wan the lowest of the
thres rates e could earn, pigs were probably mde only when the quality
wmmwmmmmmm.z

Ideally, a rotired monlder woild "putter arcund® in the Cast Houso. Ono
of his duties would include tho "control” of visitors and the keeping of
displsys at constant top quality. Actual melting and the pourdng of red-
hot alordmum {and iron, if czporimmits prove this feacibls) into flaaks on
8 cold, damp weckend is ancthor potentlal benwfit. Thoe powrdng of a e
Plastic (Sears sells a set for living roon use) is ancthar potential.
Studend pourdng under s supervision might produce a product suitable for
clageroca dlsplay or sale. laturally, the castings ywoduced of metal
would have Yo be amll, in flasks within the capebility of this roulder
to landle, Stove 1ids, trivets, doors axd latches ave in this category.
,I

I.WXQL pe 31, 6%, 93b, and 126b are cxnrples of
b ¢ Pay B .



RIIDLES

Since £ine sand in combact with the patitern insared a smooth beautdful
casting reproduction of the pattern design, a riddle (seive) was a
mg:ymﬂdm‘s'wal. Since hidr ghape was round a8 early as the
1500'as, discarded uoed riddles from an operuting foundry will serve as
déisplays on moulders' rowd in the Cosb liouso. Several nsv ones, aged to
mie them look older, may be nocvssary for damonstratdor

IT-k

NIST PREVENTION, to mbks cestings retain ths " just-caai" appearance.
The Cast House today i3 e85 cold and damp as 1t was once hobt and dry.
The preveation ¢ rust on tho products displayed in position (in and out
of garxl) is another wmimoun 10 bo golved thyoush aopordence. The very
vigiblo presence of charcoal dust om 2ll new castdngs is both "natural”
and & mot. Spraying thess cogtings with oll (after removing rust spots,
12 eny) =mey keep them black and yust pzoof.

Castings displayed as "cleaned” and in-the-crate ready for shiprent like-
wiss noed a spraying with lacquer, mormsoftbaepmestestedlat
Hopewell on casting exposed to tho weather for several years. This treat-
mont 10 necessary to leep then congtantly appesr as " just-cleansd groy iron.”

. Horbert Hoover's trenslation of Gecrpo Agricola's De Re letellica 1556,
ghows rourdd riddlos on pages 268, 289 (w;we), 293, 311 (throe finenesoes),
342, 37 (wiaa), 170, &d L85, None of these illustrations ahow movlding
proccases, bud %mwdamaafmmdﬁmint&mlothmm
Diderot shows no riddlea

Pcma-cman mmmmmmm

M_Ir.@m&mé%
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Gate end fig displays rey bo edther black from burned moulding eand end
choreoal dust, gray as "clsaned", cr rusted, depending whether displayed
inside or out of the bullding., Piled outside displays of these tuo

products my be rusty at the bottom of ths plle and "black® at the top.

How mich gnow will blow into the display sectiom of the Cast Eouss is
angther wninemm, bub if vinter storrs "f1lm" castings with sncer, plastic
covars my be nscegsary. The storage of displays during the "active" onow
gseason Ay becons a preventive maintenance function. And an amonl (or

oore frequent) cleaning of rust fyon dlsplays may becoms NBcRSHSYY.

2
Should rusting becoms a mjor problem, castings of aluxminum or of Hi-ivon

{as cast at veatherly, Fa.,) may be macesaayy. Iaturally, tids cost is
wmimown. However, casting desonstrations st the Site, last sponsored by
EFMA, produced castings of alumdnunm at tha cost of ingobs, aboub .25 2

pornd .

34D, MULILG

¥hile approdiomiely ten tons of histordcally eppropriate yellow-clay Albany
muldingmlminmecastﬂcusc, tho purchass of modern "self-rauming”
madding sand is proposcd. Cuee properly placsd, either in 2 pile of a

2. latter, Gredo Foundey, Mlwvaice, ‘dsconsin. Cot. 20, 1965.

1. Apparently most of the mowlding sand for the stove-making poried came
fros & gingle source, Jolm Dorlan (or Narlin). 319 loads for the pordiod
1816~1828 are billed on Hopemll Document, 829Ch03; for 1831-1835 on
Document, 8350501; HopeIL THR&rg, o1 o1, p. 2003, April 1, 1837 for
IWI-TT57 and dn 1847 (IF 7 per load as earlior) $43.50 for 51 loads.
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moadding row or in & flasgk, this gelf-rarming sand resists bedng "Tingered
or kicked frem 4ts proper position. Its first higher cost will save much
Wﬁmwmmmmmwimm The
yellwﬂbaxvsmd will be used to colar all exposed sand surfaces - the
interior of flasks will be charcoal dusted at thedr parting line - ¢o
disguiss their mcdermity, aawenasformsbingdemngmum. Clue
sprayed on the exposed exterior (only) of the modern mand, Albany sand
riddled over the glue and the surplus removed by brushing when dry, will
eroate the sppearanco that the entire display is Albany moulding sand,
corroct historically. To further reduce costs for higher priced modemn
malding sand, it is proposed that o1l inverted V-rows be supported by a2

streng plyvood frame, Such support will greatly reduce the amount of
modern gand required. Yet; the hardness of the modern sand will resist
easy dislocathn of display sand.

SAND, MOULDTHG BIRED
A supply of burned moulding sand 4o another furnishing necessity. The
wvooden £1ocors of both CTast House soctions noed this sand as a fire-
registing cover. (The path into the waterwhesl - tuyere arch especially
needs have its burned moulding samd glued to the floor a5 & safety feature.
Perheps all floored surface needs glue to hold a sanxd loyer. The floor of
the cleaning amex also requires burnod sand; the empty cleaning row there
mght have its floor partially swept, with pdles ready to bo dumped cuteide.
2. In the opdndon of tenager Graper of Bastern Foundry at Boyertown, Pa.,
and of Intermtional Foundyy Supply Co., Feading, Pa., this pre

copsrcelal moulding sand is “the nearest the historic creek sand" used
horea.
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&n outgide pdle suggests guantily cleaning and producstion by 4its size.
This pile might be false supported and have 4is sand glued to that plywood
surface to prevent children from "carrying avay" shoes full,)

Cont of this sand will be transportation enly. Howover, all modern content
mst be screened cut.

WATER SUFPLY AID TROUGH

vhils not shoun in Diderol, Hopewell has thzee treditional accounts of

water at the cagt arch of the furnmace, Two list the cooling of fwrmace
too]sasthemsmfortmnghamiaa‘ber.l The third ascribes the water
m-sitmutmﬁmefthstmgh-%omthemmingm&z Both

cooling and webtting needs existed historically.

Archeclogy wnsovared a lead water pipe ad the cast arch. Archeologist Abel
dated it by telling: /iald/ somstire after the /clay/ f£lcor was laid and
mwmﬁmmmgmmm.nB This lead-pipe water line my
date from the 1850 installation of a hydramlic ram or from the 1870-present
water ayate:u.h Tee pre-déater gystem tradition presents a loglceal water
m:s "in dyon pipe (about 1 inch) ran from tho east headrace trough

1. 2215 Imterview, Thoms Hoffimn, p. 5 and H2215 Interview Sally Soone -
ard Son M’ P :ﬁ"ﬁo :

2, H2215 Intervies, Henxy Johnson.

3. leland Abel, Archeolopical Eecavatdons at Hopewell Furnace, Harch 6,
196-33 P 69. ‘[
ke 281l Record, S 31, Mar. 29, 1850. Iead pipe soldering in 185 in
. 5¥ og’ Sept. 23, 135L, is tho sole clus found to dato on early lead pdipe.

Teday's system dates to 1870, M 3L, p. 2093, but lead pipe 45 purchaped
in 18?2, es well, Ses S 622“, HOV. 16, 1372,

5. See footnote 3.
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Zfimme/along the west and south faces of the furnace ard then into the
Casting House. ‘ator /ms/ used to wet moulding sand." This informant was
evidentislly speaking of the poried before the lead-pdpe installation,

Since archeology found 0 drain, elther water suply wvas most lkely
cantyollad by a valve.

The least costly restorzticn of the water "supply” is to have a lead pipe
motrude from the growd and curve over a woodsn trough at the south slde
of the cast arch. A valve would be visible on the upper part of this (dry)
lead pipe. Should furds allow, & 1 inch 1ine from the east-west headracs,
as dogeribed, should be roconstructed. Agnln, a valve ghould be a part of
thls pestoration.

A trough, om—hmvm?mu@mmmmuwmm
of the traditicnal trough.

VEEELBATEORS L
Shoam at & furnace cast arch aagof 1763 by Didsrot, Hopewell Records
repeatodly list their purchasa.

Smmlmmbdmmamwmmmtma. Cne
should bo loaded with degated castings, amfmrﬁith@m. A thixd
right be loaded uith frosh clesn Albamy sand. (This placement 48 especlally
armopriate for the winter ssason,)

‘{
6. 82215 Interview, Thoms Hofftmn, p. 5. |
1. Dderot, Flate IZ, "Forges 2d Section, TMormesu a'Fer, Coular la Guess."

2, Prom tha 1800 Inventory, Document XBOC0320 to 1841 purchasss 4n Hopowoll
Pacord, T 38, p. 137.
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CLEANTY ANIEX, MOULDERS A5 CASTING CLEANERS, NEED POR SPACE

Evary casting had to be cleaned to reveal defectives and to save aidpping
charges. The cleaming, packing, and ehipping of castinga HAD TO KZEP PACE
with the furnace moulding cutpub. Product had o move dally into end out
of the clesaning amex, perhaps three times dedly. (ind wmt4l more gpace
15 available, ALL cleaning will have to bo shoum here.)

To repoxt that 5000 stoves passed through thds cleaning process ammally
is wderstating the fact. For iastance, tbs comya nire-plate Circular
stcvel congisted of nirne ouwteide and three oven plates, plus three doors
(each with separately cast latehes) and zmzma plates (or dovetailed
feet), Some stoves consisted of 20 plates. Hence, 15 plates tires S000
stoves i3 75,000 flasks of moulders' work or siove plates anmally. Thds
production is the reason for the mge 30-Ly-G0 foot Cast House.

A partial list of 1831-1837 castings clesners inclindes twenty persons: &
carparter; a collisr, a keeper, moulders, women, at lsast four hoyw.
Even the highest-paid fwmace employse, fournder Thorasg Care earmed extra
pay in this cleaning process. Fald cleansys varded ammally from four to
mmﬂmﬁg—mmmwe&m. Individual olsaper
earndngs found to date varied from %2.2C to $40.88, (Focall that an 1832

1l. Alzo mede in mine slizes with two dAlfferent tops amd at least three bottoms
for each sizs.

2. Popewell Focord, 4 G, p. 6,
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dollar at Fopewell bought 22% pounds of beef before passing judgement on
mrkvalneo)

HEED FOR TLEANTNG SPATE

Yo matter hov meny cleaners or moulders, tere HAD TO 3E a cleaning row for
every moulder so thst his output conld be credited to him after cleaning
and that deliveries could be mde with confldence and eavings,

¥ot only did moulders earn .75 & ton by clsaning castings for their coworkers,
but the ABSENTE of Fecord emtrles implies that they cleaned thelr 0.1 produce
tion as well. That moulders here worked an eight-hour shift is based on
Aecord entries and tradition in the nearby moulders? union.l Bence, Hopewell
moulders worked extra time to clean thelr own and other moulders' production
after working thelr owm eight-hour mounlding-pouring day. That ths furnace
owners knew of this "moonlighting” i3 proven by the Hecord emtries, gensrally
under each moulder's semi-anmual precuction credit.

Purmzco~founder Thoras Care, Sr., is a prime exampls of such doubls-shift
work. SIXTY-OIE years old ia 1836, he cleaned castings for other moulders,
moalded, and by the absence of charges against himeelf or credits to others
for thls service, CLEZANED HIS OWH CASTINGS. HKnow-now of furnace activities
was his skill, ’&éponsibla for furnace operation and raid for actual produc-

1. Hopewell RNecord, SM L6 M, Sepbt. 25, 1825, and International Moulders and
Fo Lorkers! Jourmal, July, 1958, Joseph A. carford ‘reminiscences
of the Zarly Days of Stove Flate Moulding and the Unlon”, p. 8.
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tion by the GRADE of iron he produced, Care did have two keeper-halpers,
ore each for tuelve-hour ghift. He paid those men. Yoreover, one of Ms
W,mmgb,almﬂmdmungmd'mﬂed“mlmm
dust for moulders. Tnis eccount of founder, keeper, moulders and others
cleaning products ACCENTS the constant great need for castings cleaning
space row, erace for beth Hdred ard moulder cleansrs. Tradition lated
additiona) cleaning arezs, near xall C and 4in a building “across the

road,” most likely the Cloaming-Shed-heslwright Shop, Pudlding 725, Two
WW@W&W&W“McMwW.R

The need for the reconstructicn of the pre~-1340 Cleening Shed-tbheelvright
Shop sssmes itg rezl Loportance es a part of thizs great reed for slsanine
space, & rov for every moulder.

2. Bovewell Sscoxd, SM 21, Mar. 13, 10343 Jan. 19, 18353 Xar, 10, 1834;
and Jan. 13, 1637 st payments to Hart. Two are over 320,

3. . ummu!s-mmwl-mmmzsmmﬁwmam. Charles
! fare, pe Us
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COST ESTYMATES

FURNACE CAST ARCH

i

.N.

o <9 oo N & W

?

Fnger, and other four furnace tools of wrought iron
12-20 £t. long, material and blackemithdng (ENPQMA paye
blackesmith)

Sand, Albany

Sarxd, Self Setting

Burned sand for (all) flcors

Slag pits, nelting disc for one pdt

Cart loaded with broksn glag

Cast bed of £flagk clampas

Kettle for daubing clay

‘Cla.y

ladles, daubed and undaubed with clday $2.50 ea, 10

10 ladie caoriers

1n

Wooden cocling tyough

12 01d pdpe to bring water from W Head Sace & Valve
13 Irridescent red peint for "hotnwes” effect
CAST JOUSE AFEAs, material movemant

1l
2

N Fow

Pile of Albany sand
Cart, partly loaded with gate mstal

Cate motal, in cart and pile several ton 7 350
wheelbarrow (loaded vith stove plates)
Burned sand on floor

Stack of pig iron (v wooden foolers)

HOXTH AND SOUTH FOULTIIG RO

1

2

Albany moulddng sand
Sand, Self Setting

Stove platea with and without gates, ssveral tons

Ed

$100.00 Each

200,00 ®

free trangsportation
$25.,00 E

$25.0C B

fres transportaticn

325,00

25,00 E
$10.C0 B

have

have

$100,00 B

$100.00 B

free transportation
#50,00 E

havae

$800,00 (.20 1b.)



L

Hmldera'bma
Patterns (made by EIFRA) on benchea and visible in
loft above + Alamdrum for more prttawms, EUPRMA to
yay moulding,

S Slate with chalk and protective spray

Moulders® Tools plus riddles, puwpbells, Spliers”
strikes, hammwers, bellows ' ? !

7 Black paint sud protecidve spray for ptterns
& 1iifters, '#, %® and 3/L7, ten sets 3 512

9 Flasks and Flov Flaghs

10 Shovels, streigt bottom & D handles 12

11 Clampe for flasks
12 crills ard chaplets

13 Dumned gend on £lcors

A Gluo~epsxy to kesp paths sandy and cocure teols

15 Iabor to mko cemont flzsks (perbaps free from Bindse
boro Corp.)

1€ Cemomt or Self-ramdng sand

17 rastings « Just Shaken Oud

18 Haswmers, pliers, "pumdng balls®
1o77

1 Boards for Shelving

2 stelys

3 Labor

have
200,00 B
$5.00

have
$10.,00 ©
$120,00 E
have

3120,00 or 3550.00 mteris

have

12 decided upon, thru
ENTEMA

fres transrortation
$20,00 £

2500400
£75.00
havs & ton
bave

200,00 B
$50,00 2
$100.00 &

CLEAIING 3001 OF AREX, TO SUGGESY CLEANIHG CF STOVEPLATES BY THOUSANDS

1 ‘%ood rails on which to stack plates
2 DBurmed saxd on floor

$10.00
free transportation



3 Slates, chelk and sprey protoction (ebove)

L4 larse stove plates in variety 5 ten 300 sldes, tops, $2,000 E
bottoms, ends

Rt cost) Boct, sage roldere. o ssoc0
6 Charcoal dust lewe cn castings and elsevhese have

7 DPrushes 320,00 E
3 Danch, stooly or old chalrs $50,00

ITRY OF AN, SUGGRSTUED SHITHENT OF PRODUST 7O DISTANT MARGT
1 agon vith a pardially-lcaded erate of stove plates have

crate $25’C0
2 Crate with cover $25,00
labor 225,00
3 Durned Sand frec transportation
STORAGE AREA OF ADEX
1 Crate, partially assoebled $15.00
¢ Crats Jwdeor, stacked $100,00 £
3 Plask Jurder, stacked widie rine (imois elin) $100,00 ©
L Sipping tags, peinted on crates $5.00
5 &late for instrustiouns have
6 Stack of completely new flasks, w/o iron (12) $£00.00 §
Lohor to i flackse 100,20 ¥
Stack of flaska walting repalr ’ e
Ropadred flosis shosdng now wood 1100.30 w, labor
ERLL TCHER
have
2 Slate
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STACKS (F FLASES ATDUND CAST KQUSE
Four Stacks

Pile bumed sand
Flle imperfect pots; raus, ketiles, eto,

TUYERE, ARCH AREL
Stack £lasia
Bench

ore benches

E-26

Doy $100
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