


Ironworks on the Saugus
The economic crisis in the Massachusetts Bay
Colony caused by the end of the great migration
from England of the 1630s spurred local interest
in manufactures. As fewer ships came to New
England, iron products became scarcer and
more expensive. Thus, the government became
increasingly concerned with the development of
the region's vast resources.

In 1641 the General Court of the colony enacted
an ordinance for "encouragement to discovery of
mines." By this legislation, anyone discovering
mineral deposits in the colony was to possess
exclusive rights to them for 21 years. They could
purchase land from the Indians and, with the per-
mission of the owners, could prospect for ore
and develop mines on lands already held by
settlers.

One man deeply interested in the development of
the iron industry in Massachusetts was John
Winthrop, Jr., son of the colony's governor. Edu-
cated at Trinity College in Dublin, he had studied
law and read widely in the sciences, and experi-
mented in alchemy, metallurgy, and medicine.
Wir:lthrop recognized that capital to exploit the
iron resources of the Bay Colony could not be
raised among his fellow colonists; English invest-
ment would be necessary to undertake such a ven-
ture. In the summer of 1641 he sailed for England,
probably carrying samples of iron ore and copies
of the General Court's offer. Over the next year
and a half he succeeded in forming a "Company
of Undertakers of the Iron Works in New Eng-
land," in which some two dozen men purchased
an interest.

Nearly all the investors sympathized with the
Puritan cause, and several later emigrated to
Massachusetts. However, they did not share in
the project primarily to aid in the economic and
political development of the colony. Though they
hoped to meet the needs of the colonial market
for iron, they wanted to export products to Eng-
land, where iron prices had been rising steadily,
because of increased demand at home, and in
Europe where the industry had been severely
crippled by the Thirty Years War.



The English industry howe -er, faced a growing
shortage of timber reserves for charcoal, and
sought such forest areas abroad. The nearest
were in Ireland. By 1635 English ironmasters had
established an extensive iron industry there. The
Irish regarded the ironworks as a form of ex-
ploitation because of the felling of their forests
for charcoal. During the rebellion of 1641 they
destroyed nearly all of the ironworks. Thus, the
promise of an area in New England with adequate
resources and a public desire for ironworks must
have held great appeal to the Englishmen whom
Winthrop contacted.

The lands of Massachusetts Bay Colony had cer-
tain attributes conducive to setting up an iron-
works: streams and iron ore near the coast and
an abundance of forests to provide the all-impor-
tant charcoal. The forests also provided lumber
for buildings and for machinery in an age when
only their most basic parts were made of iron.
The main obstacle to launching the ironworks
was the lack of skilled workmen in the colonies.
Unskilled, manual workers could be found,
though even these were not numerous.

Enthusiasm at home helped Winthrop obtain
from the General Court for the organizers and
investors, a generous grant to the rights within
the colony of iron ore deposits, to certain
lands, and to the use of waterpower. And, per-
haps of most importance, the grant gave the
company a 21-year monopoly for the manu-
facture of iron.

Winthrop arrived in England in the autumn of
1641 after an 8-week trip. He was abroad more
than a year, returned home for a brief time, and
early in 1643 went back to England to again
recruit shareholders and skilled workmen for the
planned ironworks. He succeeded in rounding up
the necessary team of ironworkers except for a
bloomer. Three of his men had second thoughts
and "deserted"-perhaps fearful of the ocean
voyage and life in the New World.



Those who remained with Winthrop may have
come to regret their contract. They were de-
tained for 6 weeks at Gravesend by customs offi-
cers and by unfavorable winds, and then endured
14 weeks of torturous sailing across the turbulent
ocean, arriving in New England in the late autumn
of 1643. The 1640s were troubled times in England.
The Thirty Years' War in Central Europe had
disrupted England's textile trade upon which so
many people depended for their wages. And
1642 saw the start of the long Civil War between
Englishmen loyal to their King and those who
supported Parliament and the ancient liberties
of the people.

Nevertheless, it required great courage for
skilled men, either married or single, to pull up
roots and journey across the great sea to an
English colony that had endured for only one
generation on the fringe of an almost unknown
continent.

Men of Iron
These men of iron knew the white-heat of the
blast furnace, the clanging heavy noise of the
great hammer, the hard muscle work, and the
need for constant alertness in the application of
their skills. No doubt they were not only young,
but also in good health. Most could neither read
nor write, and it is for that reason that we know
very little about them as individuals or of their
life at Hammersmith, as the ironworks commu-
nity was called. Few, if any of them, adhered to
the Puritan interpretation of Christianity-reli-
gious and secular. This nonconformism caused
them some problems with their neighbors.

Colonists from the nearby communities and
farms were hired for unskilled musclework in the
building of the ironworks and its operations. In
1651, one shareholder, John Becx of London,
bought a number of Scotsmen who had been cap-
tured by Cromwell at the Battle of Dunbar in the
the autumn of 1650. They were mostly young men
who must have considered their lot as enforced
indentured servants in New England a better one
than life in English prisons. Of the 62 in the origi-
nal group, 35 were on the rolls of the company's
books in the autumn of 1653. Quarters were built
in HammersmitM tor-seme-of-thernt-the rest were ~~~
farmed out to board with the English workmen
employed by the company.



None of the workmen or their wives left letters
or diaries that would have given us a personal
account of their lives among the established
colonists. However, the high number of mar-
riages of ironworkers and their sons and daugh-
ters into local families suggests social accept-
ance and friendship with their Puritan neighbors.

True, the local court records show a fairly high
incidence of ironworkers, and a few of their
women, appearing before justices for infractions
of Puritan moral strictures. These arraignments
were most frequent for nonattendance at church,
drunkenness, wife-beating, foul speech, and the
like. Even so, this record is no worse than that of
the local Puritan families nor of similar groups
in England.

Some of the boys learned from their fathers the
skills of working iron ore into merchantable iron
bars. We have records that show these young
men moved about New England and were em-
ployed at other factories in Massachusetts Bay,
Plymouth, Rhode Island, and Connecticut colo-
nies. Some rose high in the iron business and in
social standing.

Having in mind their acceptance by the local
society and the urgency of this handful of Eng-
lish and Scots people (there were only 14,000 in
the whole of New England in 1640) to live to-
gether in friendship, we may safely assume that
the ironworkers and their families lived much as
did their neighbors.



A Walk Through the Ironmaking Process
As you tour Saugus Iron Works, use this guide to
learn how iron was made and forged here.

The direct process of producing iron in a "bloom-
ery" was a tried and proven method. In this proc-
ess, the iron never became liquid but passed from
iron ore into wrought iron in one direct step. At
Saugus, however, the more modern indirect
process was chosen.

By this indirect process, the high heat of the
furnace produced a liquid iron which was cast
into long bars. In a forge, the brittle cast iron was
then converted into more malleable wrought iron
bars. This indirect process was more complicated
and more expensive than the direct process, but
the yield was much higher. Even more up-to-
date at Saugus was the slitting mill which
flattened and slit some of the wrought iron bars
into "flats" and "rod" stock for nails. In 1650there
were only about a dozen such mills in the world.

Blacksmith Shop
Much of the work at Hammer-
smith required only the power
of men's muscles. Repair and
maintenance work on tools
and machinery was done in a
building in the vicinity of the
Ironhouse, equipped with a
hand or foot-driven blast
forge. Much of the same type
of work is done today in the
shop which stands on the east
bank of the Saugus River.

The Furnace
The raw materials for making
iron were gathered near the fur-
nace. Colliers had converted
acres of trees into charcoal for
fuel. Miners had collected bog
iron ore from swampy areas and
ponds. Flux, a dark gabbro
rock containing calcium car-
bonate that helps separate the
iron from the earthy parts of the
ore, had been shipped in from
Nahant, several miles away.
These three materials, charcoal,
bog ore, and flux, were dumped
into the top of the furnace,

The furnace was fired up, or
"blown in" as the ironworkers
called it. Within three days, the
molten iron began to collect in
the crucible. The ironworker had
to continually remove slag from
the liquid metal. The heavier
iron dripped into the crucible
and the refuse was skimmed off
the top. The furnace operated
day and night for as long as
possible. Once or twice in every
24 hours the furnace was tapped,
and the molten iron ran into a

furrow dug in the sand, Once
hardened, the long cast iron
bars, or "sows," were ready to
be taken to the forge for further
refinement. Slag was dumped
into the nearby river.

The Forge
With three fires in use, four
waterwheels turning, and the
great hammer pounding on its
anvil, the forge was the busiest
of the three ironworks buildings.
It took skill and a great deal of
muscle to transform the cast iron
sows into malleable wrought
iron bars. A sow was first melted
and refined in one of the two
"finery" fires (to the right). A
rocklike "loop" was formed. It
was then drawn across metal
plates to the hammer and
"chafery" fire. After repeated
hammering and heating, many
impurities were pounded from
the iron. The final product was
a long wrought iron merchant
bar which could be made into
tools and building materials.

Not all metal was cast into sows.
Potters had been busy nearby
making molds for pots, kettles,
firebacks, and replacement
parts for the ironworks itself.
Liquid iron was ladled into these
molds and finished products
were created right at the fur-
nace, Still, the basic product of
the furnace was the heavy sow
bar of cast iron. This iron was
brittle and its use was quite
limited. The colonists needed
iron that could be hammered
into hard tools or nails, For this
use, the sow bar was taken to
the forge building for refining, The workers were constantly ex-

posed to suffocating heat, flying
streams of hot metal shooting
out from under the blows of the
hammer, deafening noise, and
exhaustion from the back-break-
ing work, In an era when indus-
trial safety programs were not
even thought of, injuries were
common,
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The Iron Works House
Many of the nails made at the
ironworks were used in the con-
struction of the community of
Hammersmith, an early fore-
runner of a company town.
The community was owned
and run by the ironworks
for its employees. Here was
probably America's first com-
pany housing and company
store where provisions were
usually bought on credit.

times, but small. The Iron
Works House, by far the finest
home in Hammersmith, was the
social and business center of
the community. Built about 1646
for Richard Leader, the agent
who built Saugus Iron Works,
the house was used as the
family living quarters, as the
company office, and as a place
to entertain business guests.
The agent di rected the day-to-
day operations and made plans
for the coming year. The suc-
cess or failure of the project
was largely in his hands.

The individual workers' houses
were one- or two-room struc-
tures, comfortable for those

What you see today at Saugus
are reconstructed buildings
except for the Iron Works House.
The work was done in the 1950s
by the American Iron and Steel
Institute. In 1969 the area be-
came a unit of the National Park
System.

Hammersmith was a place
where people lived and where
iron was produced. It was also
a school for ironworkers. With
skills learned at Saugus, these
men and their sons carried the
skills of iron manufacturing to
other colonies and laid the
foundation for the American
iron industry.

The Ironhouse
The Saugus River was used for
transportation. At high tide, one
of the three small boats owned
by the ironworks could bring in
a load of iron ore or other sup-
plies. At the next high tide a
load of iron products, which had
been stored in the ironhouse,
could be shipped to nearby mar-
kets such as Lynn or Boston.

The Slitting Mill
About one of every twelve mer-
chant bars made in the forge
was carried over to the
slitting mill. This building was
not busy 24 hours a day but
only when flats or rods were
needed. The merchant bars were
brought to a red heat in the
oven. While hot, the bar was
passed through the set of rollers
(on the right) and flattened to
the desired th ickness. The pro-
duct was called a flat. Many
flats were used in the construc-
tion and repair of the ironworks.
Some were sold to customers.
The rest were reheated and
passed through the cutting discs
(on the left) to produce rods.
Then the rods could be made
into nails or sold in bundles of
50 to 60 pounds. Thus, readily
available and relatively inex-
pensive nails were provided to
a colony which previously relied
on iron materials shipped from
England at extra cost.

The Saugus River provided the
power to operate the machinery
used in ironmaking. A canal fed
water from a dam upstream into
the sluiceways at each building.
By adjusting the sluice gates at
the end of each sluiceway, the
workers could regulate the
speed of the waterwheels.




















