




















200 Years of So0t and Sweat

change of commercial activity on Lake Champlain: it finally
drew Vermont trade from the St. Lawrence. Whereas its timber
had been choking ports at Québec, it now jostled Adirondack
logs for price and position at the head of tidewater navigation
at Albany and Troy, New York. Davey's wronworks at Fair
Haven were unshackled from strictly local demand as a result
of the canal and could now ship iron south and west. Conant’s
ironworks at Brandon found new markets in New York for
stoves and castings. The canal also opened new paths o market
for Bamey's forge at Swanton (O'Hara 1984:278).

Mew York, however, thought it sound policy o encourage
its own manufacturing production through light twlls, and to
derive as much canal revenue as possible {rom “foreign”™ ones.
New York interests recognized early on the potential for a
major iron industry in the Adirondacks and undertook to encour-
age its development through a preferential canal toll system.
Toll collectors classified iron, nails, etc., made in New York
“not enumerated.” the toll being one cent per hundredweight
per mile. But non-New York, or “foreign,” paid three times
the rate per mile (O'Hara 1984:268-269).

The Vermont legislature had shown as much disdain toward
the construction of the Champlain Canal as it had during the
earlier 1792-1796 attempts. It spurned every appeal for coop-
eration by New York before the canal was built, yet both knew
that Vermont was also destined 1o reap benefits that the canal
would provide (Swanton's marble industry and Burlington's
transshipping facilities, for example). And by the 15305, the
Lake Champlain Transportation Company, incorporated by
Vermont in 1826, enjoyed a virtual monopoly of the lake busi-
ness (0" Hara 1954:125), But the Vermont iron indusiry came
under the canal’s classification of “foreign iron.” and so was
forced to pay the higher toll. What more benefit might the
industry have gained had legislators at Montpelier cooperated
earlier? What might the character of the Vermont (and New
York) iron industry have been had preferential tolls not been
established?

It has been the contention that coincident with the opening
of the canal, New York and Albany money “discovered”™ the
iron ore and water resources of the Adirondack Mountains,
The numbers of ironworks in New York's Essex County in-
creased from 4 to 24 with the canal’s opening (O'Hara
1984:310-311). The canal did in fact stimulate some renewed
ironworks activity at Vergennes with the construction of
Rathbone's new blast furnace there and Ward’s purchase and
reopening in 1828 of what remained of the ill-fated Monkton
Iron Company. But Crown Point and Port Henry, New York,
some 20 miles up the lake from Vergennes, came to be the
new seal of the iron business in the Champlain Valley. Port
Henry became the largest shipping port for ores mined in the
region, and by 1865 could boast of 8 hlast furnaces, 20 forges,
A rolling mills, and 2 foundries (O Hara 1984;269-270). Within
a few years of the canal’s opening, the output from ironworks
on the Mew York side of the lake appeared to have mortally
wounded Vermont's earlier, significant position in the industry,
But at whose profit and at whose expense? Surely not at the
expense of some sharp-eyed, ambitious Vermont industrial
families, who respected no state boundaries and who eagerly
made their own killing in the industrial market alongside the
Yorkers.
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The Marriage Connection

Family interrelationships found in  industrial  expansions
throughout the nation were also obvious in the iron industry in
Vermont., The Penfield and Hammond families, for example,
both involved in mills in the Pittsford area, were also involved
in ironworks operations at Crown Point. They became closely
related through marriage: Allen Penfizld 10 Anna Hammond in
1810, Thomas Hammond to Sarah Penfield Stewart about 1820,
and Augustus Hammond to Mary Penfield in 1839, Whether
any of these marriages were arranged with business gain in
mind is unknown, but they do indicate the tendency of families
with similar industrial pursuits to socialize. In the process,
loose business alliances were made between families, some
capital may have supported either or another in-law’s pursuits,
and technical “family secrets” were probably discussed and
shared.

John Penfield, bom in Fairfield, Connecticut, in 1747, mar-
ried Eunice Ogden, also of Fairfield, in 1770, Their 10 children
were born belore they arrived at Pinsford in 1795, at which
time they purchased some land and a gristmill. A son, Allen
Penfield, built a sawmill and later a gristmill at Crown Point
in 1808, Two years later he married Anna Hammond and,
together with his brother-in-law Charles F. Hammond, com-
menced to build an ironworks empire in New York, In 1812,
Allen, John. and Sturgis Penfield (brothers). Thomas Hammond
(Allen's father-in-law), and others formed the Pittsford Manu-
tacturing Company, which carded and dressed woolen cloth,

Allen sold his shares in the mill in 1827 and the next year
comstrwcted his Innnestead i Crown Poiot at Trooville, He buailt
the first forge at lronville that year and a blast furnace a few
miles west, nearer to the mines, in 1845, The works were
operated by a company formed that year and composed of Allen
Penfield, his brothers-in-law Charles F. and John C. Hammond,
and Jonas Tower (of New York). In 1851, Tower sold his
interest in the company to William H. Dike and Edwin Bogue,
both of Pittsford. Dike’s mother was the former Tamesin Ham-
mond; Edwin Bogue was Dike’s brother-in-law. Vermonters
all, they organized the Crown Point Iron Company, and turned
much iron into gold over the next decades.

Allen Penfield died in 1871 and was buried at Ironville, and
the blast furnace was soon after shut down. His shares in the
iron business and properties were sold to John and Thomas
Hammond, who reorganized the company, built hlast furnaces
along Lake Champlain, and laid dozens of miles of railroad
track between the mines and the furnaces. The community of
Hammondville grew around the mines, located about 4 miles
southwest of Ironville. When the ore ran out in 1893, everything
shut down.

Thomas Hammond, progenitor of the Hammonds of
Pittstord, arrived there in 1785, He was born in Newton, Mas-
sachusetts, raised at Leicester, Vermont, and served during the
Revolution in the Continental Army. Returning to Vermont,
he married Hannah Cross in 1784, The marriage accounted for
much of his success, although he persevered also due to his
own wits and skills in the wilderness and hardships of early
WVermont. An active Congregationalist, he served in many local
and state offices, and rose to the rank of colonel in the state
militia by the War of 1812, The Hammonds, like the Penfields,



had 10 children. Besides Anna, who married Allen Penfield,
her brother Augustus married Mary Penfield, Allen Penficld’s
niece., in 1839, Augustus and Mary staved in Pitisford, inherited
the family homestead, and eventually purchased the homestead
of Mary’s Tather, Sturgis Penfield.

Another daughter of Sturgis Penfield was Eleanor B., who
married Henry F. Lothrop of Pittsford in 1848, His father,
Howard Lothrop, had worked at Israel Keith's blast furnace at
Pintstord, rose to be its operating superintendent, and eventu-
ally, through wise investments, became owner of the works.
He sold it to Gibbs & Company in 1809, retiring with a good
profit. He arranged for his son, Henry F., to manage his invest-
ments {Huntington 1884).

When 37-year-old Thomas Hammond's wife Hannah died
in 1819, he married Sarah Penfield Stewart, the oldest daughter
of John and Eunice Penfield. The senior John Penfield. who
had only recently become father-in-law to one of Thomas Ham-
mond’s children, had finally become father-in-law to Thomas
Hammond himself (Hammond 1900},

Related to Wait Rathbone, Ir., who owned a blast furnace
at Tinmouth. was cousin Joel Rathbone, who owned a stove
foundry at Albany. New York, along with Lewis, John F., and
Clarence Rathbone, These works were in the northermn part of
the city, where little Rathbone Street still runs paralle] to Broad-
way, a few hlocks northeast of the Colonie Street and Broadway
railroad bridge, Also operating stove foundries in Albany about
the same time was John 5. Perry (no known relation to Abner
Perry, partner to Wait Rathbone). The wile of John 5. Perry
wis Mary 1. Willard of Plattsburgh, no known relation to Elias
Willard, another blast fumace owner at Tinmouth (Tenny
1886: 140-149). Elias Willard shared a common great-grand father
with Dr. John Willard, husband of Emma Hart Willard of
Berlin, Connecticut: Middlebury, Vermont: and Troy, New
York (Willard 1855:395), Dr. William Willard (Elias Willard s
brother) was husband of Mary Rathbone, sister of Wait
Rathbone, Jr. (Cooley 1898:626-627).

John Conant came to Brandon in 1784, originally planning
on settling in western New York State. But when he got as far
as Brandon and met Charity Broughton, his travels were over,
In addition to his ironworks activities, he was a leading force
in the Baptist Church in the village, held a number of elected
and appointed town and county posts, and built a number of
mills. He married Charity the same vear he arrived in Brandon
and, along with his father-in-law Wait Broughton, established
his carly mills and ventures inte the iron business in Brandon.
Iohn and Charity had nine children; two sons succeeded their
father at the ironworks. One of them, John A, was the leading
stockholder of the Rutland & Burlington Railroad when it
opened in 1849, held several public posts, was part or full
owner of a number of industrial interests, and was president
of the Brandon Bank. He marmmiced Adelia A. Hammond, grand-
daughter of Thomas Hammond, in 1869, This was the second
marriage for both, he then 69 and she 49 years of age, each
by then quite wealthy. Adelia’s mother was Paulina Austin,
daughter of Appolos Austin, co-owner of the ironworks at
Vergennes in 1836,

Other Vermont families involved in ironworks activities in
MNew York were the Dikes and Bogues. Tamesin Hammond,
sister of Anna Hammond Penfield and Augustus Hammond,
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became the wife of Jonathan Dike in 1808; Francis M. Ham-
mond, daughter of Augustus and Mary Penfield Hammond,
married C. F, Dike in 1868, Jonathan and Tamesin Hammaond
Dike moved to Crown Point where Jonathan died in [870.
Daughter Loraine H, married Dr. George Page, brother to the
Vermont governor; another daughter, Mary E., married Edwin
3. Bogue, whose cousin Catherine Bogue married Dr. Ebenezer
H. Drury, nephew to Abel Drury (Barker Oct. 1942).

Members of the Fuller family worked at the Lenox Furnace,
Massachusetts, and left in 1785 along with Gamaliel Leonard
for Hampton, New York, just across the Poultney River from
Fair Haven. Roger and Harvey Fuller worked a forge at Brandon
in 1810 The vear 1818 found four brothers of Ferrisburgh—
Stillman, Sheldon, Heman, and Ashbell Fuller—operating Herre-
shoff’s Forge at “John Brown’s Tract,” somewhere deep in the
northern Adirondack Mountains. They were at the Rossie [ron
Works in 1820, where David Parish entered into a contract
with 5, Fullers & Company to run the fumace and forge for a
term of five years. In 1832, the four brothers were in the Town
of Fowler in southern 5, Lawrence County, where they built
a blast furnace that went into operation in 1833, The settlement
that grew around the ironworks included Fuller's store, with
Heman Fuller as Postmaster in 1832, and came to be called
Fullerville, later { 1848) Fullerville Iron Works. The name is
still on New York State highway maps, Successive companies
were 5. Fuller & Company. Fullers & Maddock, Fullers &
Peck, and H. Fuller & Company. Stillman Fuller was Town
Supervisor in 1830 and 1833-1834; Hemun Fuller served that
office in 1846—1847. Under later owners, the Fullerville blast
furnace ran until 1882, Another Fuller enterprise was in the
Town of Brasher in the northeast comer of the county, where
Stillman Fuller built a blast furnace, put into operation in 1836,
He sold it two years later and the community is still known as
Brasher Tron Works (R. 5. Allen letter to author Sept, 20, 1988).

A ca.-1835 blast furnace north of Crown Point near East
Moriah, Mew York, was built by a Mr. Colburn, possibly
Edward or Edmund Colburn {spelled Coburn by some). This
Colburn may have been related to the Colbumns of Fair Haven.
John Peabody Calburn built a blast furnace along the Pouliney
River in 1825 just below Carver's Falls in West Haven, After
the death of his first wife, he married Lucy Davey, daughter
of Jacob Davey who was then major owner of the vast ironworks
at Fair Haven. The Colburns came to Vermont from Canada
about 1787, settling in Fair Haven, and became involved with
the Davey families in many activities. Descendants of JTohn P.
settled in varous parts of Vermont and the United States (Gordon
and Coburn 1913),

Gamaliel Leonard, whose 1788 forge in Fair Haven along
the Poultney River was one of the earliest forges in Vermont,
was 4 descendant of the same James Leonard who landed about
20 wears after the Pilgrims and is credited with building the
first forge in this country, Gamaliel was also involved with
blast furnaces at Lenox, Massachusetts, and New Haven, Ver-
mont. His son Charles marmed John P, Colburm’s sister Betsey,
and at her death he married the other sister {Adams 1870:428),

The first blast furnace erected in northern New York State
was built about 1809 at the mouth of the Salmon River, just
south of Platisburgh. It is thought to have been the work of
Alfred Keith (Israel Keith’s brother), who was also involved
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with a fumace at Rossie, New York, in addition to his own
ironworks at Sheldon. Jacob Saxe (spelled Sax by some), the
son of John Saxe (Saxe's Mills, Highgate), became a pariner
in the furnace at Salmon River under the name Keith & Saxe.
Jacob Saxe was sole owner in 1820 and acquired land up and
down the west side of the lake, including an ore bed at Crown
Point that supported the needs of his furnace. Saxe’s furnace
and works were washed away by a freshet in 1830, He married
Rowena Keith in 1812, Jacob W. Saxe, one of their sons,
married Grace B. Drury, Matthew Saxe, brother to the senior
Jacob Saxe, was also involved in the iron business in northern
MNew York. His family settled in the Town of Chazy, near what
became Saxe's Landing, today's Charzy Landing, New York
(Seavor 1930).

About the time Keith was building the furmace at Salmon
River, Abel Drury was operating the first blast furnace at High-
gate. The Drury family had settled in Pittsford about the same
time as the Keith family, striking up an acquaintance and appar-
ently discovering their mutual interest in the ironworks business
{although no previous connection can be found between the
Drury family and iron making). Hannah Drury married Alfred
Keith in 1793 and within five vears some of his sons plus some
of the Drurys moved north to Sheldon and Highgate. In addition
to Drury’s 1807 furnace at Highgate and Keith’s 1798 and 1823
furnaces at Sheldon, they cooperated in a furnace at Highgate
in 1820, Abel Drury married Sarah Keith and two of their
children, Zephaniah Keith Drury and Sarah Keith Drury married
Hannah Saxe and Peter Saxe, niece and nephew to Jacob Saxe.
Besides being closely related to each other, the Drury, Keith,
and Saxe families were all very active in town and county
government, serving in various elected and appointed posts
from 1800 to 1864 (Anderson Sept. 1939; Saxe 1930), In 1798
members of the Keith, Gibbs, Leach, and other families emi-
grated to Canada to settle on a tract of land “on which to ercct
an ironworks for several persons who intend removing to the
province [Ontario], 1,200 acres for the use of the works, 600
acres for Union Keith, Unite Keith, Jonathan Keith, Ruel Keith
... Rufus Leach ... MNathan Gibbs ... Ebenezer Gibbs ...
Scotland Keith ... each of these 17,200 acres ... most all
were Lovalists, .. .7 (Blanchard Jan. 1956:63-64),

All these Keiths were probably brothers of Israel and Alfred
Keith. Ebenezer Gibbs and Ruel Keith had land tramsactions
at Pittsford in 1795; Ruel returned from Canada and died at
Sheldon in 1837, Nathan Gibbs, who had bought Israel Keith's
furnace at Pittsford in 1795, returned and died there in 1824,
Rufus Leach might have been Andrew's brother, who owned
the Pittsford furnace after the death of Nathan Gibbs (Chessman
[ B98).

Many of the individuals and families mentioned, all involved
to some degree in the iron business from the 1780s to 1830s,
became related or interrelated in time. With similar industrial
interests, they were able to capitalize on the iron industry outside
Vermont and on both sides of Lake Champlain, Table 1-1
shows these families and their Family ties and ironworks atfili-
ations in Vermont, Massachusetts, and New York State. Other
Vermont families not previously discussed (for example, the
Granger family) also had ironworks activities outside the states
included in the table.

Up and Down the Iron Roller Coaster

By the 1840s the period of Vermont ironworks expansion had
peaked and in the midst of the national economic slump of the
14305 had come to a near halt. Only the needs of the Civil
War offered stimulus to drag a handful of Vermont iron-making
operations along with it. The prominence of iron manufacture
in Vermont had been lost (Swank 1892:99),

During its formative years, however, Vermont rivaled neigh-
boring Mew York, Massachuseits, and New Hampshire in the
mining and smelting of iron. It might be difficult 1o prove that
during that early period the Monkton lron Company was the
largest ironworks in the United States, although it was so
claimed (see chapter 4, AD-146); but that wrought and cast

Table 1-1. Vermont Families—Ironworks Affiliations

Yermont Vermont Mew York Massachusetts
Family Name Ironworks Ironwaorks Ironworks
Hammond Benningtoni?) Crown Point
Forest Dale(™)
Austin Vergennes
Conant Brandon
Brnlughlnn Brandon
Penficld Crovan Poine
Troy
Lothrop Pittsford
Harwouod Crowan Point
Bogue Crovn Point
Drury Highgate
iS::lxu: Highgate Platishurgh
Keith Pattsford Plansburgh Easton
Sheldon Rossie
Highgate
Vergennes(?)
Page Crown Point
|
[rike Crown Poanit
'Cu:ﬂuy Pittsford
Sutherland Prowtor
FcT-_-,- Tinmouth Albany
Willlm-d Tinmaouth Alhany(?}
Rathbone Tinmaouth Albany
Clarendon
Vergennes
Davey Middlebury Trovi?)
Fair Haven
Salishury
Colburn Fair Haven Moriahi?)
West Haven
Leonard Fair Haven Lenox
New Haven
Fuller Ferrishurgh Fowler Lenox
Vergennes{ T} Rossie
Brasher
Troyi ™




iron were reduced in forges and furnaces located in over 50
towns and cities in Vermont may come as a surprise to those
whose impression of this state’s early history was one of strictly
agriculture and rural industry. Blast furnaces and molten iron
definitely are not rural industry. Yet the character of the iron
industry in Vermont and in most surrounding states in that
period was rural. Although physically large, blast fumaces were
usually operated by workers who lived within sight of the stack,
and who tended backyard gardens and animal pens 1o augment
their needs during the non-productive winter months and the
ever-threatening cycles of economic depression. These iron-
works communities were located as near to the mines as available
waterpower permitted, thus further isolating many of them from
the centers of population growth and further contributing o
their rural character,

During the 10-year period following the end of the Revolu-
tionary War, 16 forges and 3 blast furnaces were erected in
Vermont for the production of wrought and cast iron. These
were this state’s initial iron-making industries and they signaled
the entry of the state into nearly a century of sometimes success-
ful (but usually frustrating) battle with nature, politics, and
economics. The fortunes of these works rested on 18th-century
educated estimates of the probable gquantity and guality of a
local ore bed, and political foot-dragging that caused a 20-year
delay in building the canal to connect Lake Champlain with
the Hudson River. By the early 19th century, ironworks had
to deal with special interests that ran import tariffs up and
down, causing all manner of havoc in the national economy.
In his economics analysis of 19th-century America, Stuart
Fleming wrote:

More than technological limitations, however, il was

1-7. An 18305 blast furnace deep in the Adirondacks of New Fork: rypical
of contemperary Vermont blost furnoces (Masten 1923 facing 132).
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quirks of economic events that held back the American iron
industry in the first half of the nineteenth century.

Three recessions, one in [B08 stemming from the trade
embargo imposed a year earlier by the Jefferson administra-
tion, and one each in 1819 and 1837 (caused by business
panics), did not help. Nor did the protective tariffs enacted
by Congress in 1813 to foster “infant industries™ and help
make the American states more self-sufficient. The tariffs
actually subsidized inefficiency and technological stagnation
in the iron industry, and failed to encourage the formation
of the kind of corporate groups which, by 1825, made the
English ironmasters such a major political force. The English
could (and did) sometimes dump their iron on the iron market
at below cost, Just to ENsSUNe NETVOUSTIESS AMONE investors
in American concerns. Who was going to put up capital for
a furnace of say 60K cubic meter capacity, if a vear later a
slackening of demand would force it to run about 60 percent
effectiveness? (Fleming Sept./Oct. 1985:71, 77).

When the United States Congress directed the 1809 census
to include the manufacturing companies of the country, the
Vermont General Assembly appointed a committee of one from
each county in Vermont to prepare a statement of the state’s
manufactures. Their Movember 7 report on ironworks included
the following data:

Copunties Furnaces Forges
Bennington l 3
Rutland 3 i
Addison 2 15
Franklin 2 2

The furnace and forge at Vergennes, which are included
in the above statement, have been erected by a company
from Boston. The furnace has been in blast for some time,
and it is said to vield from 60 o 70 ewt. of pig iron and
ware each 24 hours. The forge is calculated for eight fires,
solely for the purpose of refining, all of which fires it ex-
pected will be ready o commence the business in a few
weeks, The owners of the works have it in contemplation
to extend them to the manufacturing of steel and iron-
mongery in their various branches. There is also a slitting
mill at Vergennes, and one at Fairhaven, where the rolling
and slitting of iron is carried on to a large extent, and it is
believed with handsome profits to the owners. ... Jacob
Galusha (Walton vol. 5 1877:500-501).

U.S. Census returns of 1810 indicated Vermont forges and
furnaces produced about 1,300 tons of pig and bar iron that
year, amounting to 36 percent of New York and 55 percent of
Massachusetts output. And although Vermont iron prodoction
increased more than five times by the 1840 census, it had
slipped to 48 percent of Massachusetts and well back of New
York, which had increased its iron output 23 times. Of iis
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neighboring states, only New Hampshire remained behind Ver-
mont in iron production:

Blust Furnaces Blosmeries Trom Output

151N 1840 (111 1540 18I0 (§.201)
Massachuseris - 48 - 67 L0 15358
Mew Hampshine - 15 - | - 1,420#
MNew York Il 186 T 120} 1671 LEME
Vermont & ) 2 14 1.300% 7,398

Fpatimated by author

Breakdown of 1840 census data of Vermont ironworks reveals
the disposition of these works, but some of the data are mislead-
ing. The census listing of the furnaces, for instance, includes
blast, forge, and foundry furmaces. Lack of responses from
some works to census takers (usually the local federal marshal)
or exaggerated claims by others (to impress the stockholders?)
distort the numbers, Results of the census, however, as shown
in table 1-2, do provide a sense of the disposition and magnitude
of the Vermont iron industry for the 1830— 1840 period.

Vermont never was destined to become a major iron-making
region. Its harder magnetic ores, for example, contained just
enough manganese impurity to affect the guality of the cast
iron, Mountain streams that afforded some of the best water-
power sites to drive waterwheels and turbines also plagued
mills with flash floods:

1 86t New Haven River
| F98: Roaring Branch{in
Woodford and Bennington )

1830 New Haven River
1831: Middlebury River
1847 Mukdlebury River
1852: La Platte River

1783: Poultney River
1811: Pouliney River
1813: Missisquor Biver
I828; Larwille River

These floods, called freshets when occurring in springtime
thaws, were usually triggered by heavy rains in the local moun-
tains, which washed away everything in their paths. (One par-
ticularly devastating torrent in west-central Vermont in 1783
caused the Poultney River to flood and wash across a half-mile
bend in the river and erode a new path to Carver’s Falls, leaving
one West Haven sawmill high and dry along the old riverbed, )
Forges and mills that had been operating only marginally but
might have been able to survive a pressing economic slump to
better times could not afford to rebuild after being washed away.,

Then there were the long Vermont winters, In the 1850s, at
the end of the disastrous economic depression, James Lesley
wrote: “Besides this [the Green Mountain Furnace), there have
been no blast furnaces running in Vermont for some years,
There stand two in Sheldon. Franklin Co., 9 miles east of St
Albuns; one in Troy, Orleans Co; one in Plymouth, Windsor
Co., Tysons, two in Bennington, Bennington Co., and two in
Dorset, on the Western Vermont Railroad, hetween Bennington
and Rutland. The heavy snows make it difficult to get siock
and unless such lignite beds, as the one used by Conant Furnace
be discovered elsewhere, the dearness of charcoal and the scar-
city of ore will prevent this from becoming a principal furnace
district again™ (Lesley 1858:76),

Table 1-2. Ironworks Census of 1840

Tons  Namber of Forges,

Tons Tons Number
of Bloomeries, and of of of Capital

County Furnaces  Iron Raolling Mills Irom  Charcoal  Workers  Invested
Addison [0H} A And 1.716 2 5 44 000
Bennington |,8249 - - 3B0LREO* 184 L6, (00
Caledonia 1] - 200 i5 £, 000
Oirleans 382 I 5 430 25 TEARTAE
Rutland 3,365 3 240 a3z 363 175,050
Washington [0 150 I 5,000
Windham a7 ) 2 4 R0
Windsor £50 1,670 156 6, 300

Tuotals: 6,743 14 H35 10, (14 +* TRE $66d, 1 50

*most likely bushels of charcoal
#*author's estimate; includes (*) above




