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THE IRON WORKS AT SAUGUS

BY

W a l t e r  C .  W o o d m a n

- - - - - - - - - - - - - - * - - - - - - - - - - - -

Go ld  and  i ron  are  good
To buy both iron and gold,
Al l  earth ’ s  f l eece  and  food
F o r  t h e i r  l i k e  a r e  s o l d .

- Ralph Waldo Emerson

Iron Through The  Ages

For  h is  personal  secur i ty  and to  obta in  food ,  prehistor i c  man used
i m p l e m e n t s ,  f i r s t  f l i n t s  o r  o t h e r  s t o n e ,  t h e n  b r o n z e ,  a n d  f i n a l l y  i r o n .  T h e
last  proved  so  important  that  our  own era  i s  ca l led  the  " Iron  Age" .  The  go lden
age  remains  a  utopian dream.  I t  i s  somewhat  i ronic  that ,  when Columbus  v iewed
the New World,  he found a Stone Age people who had never mastered the art of
m a k i n g  i r o n ,  e x c e p t  b y  h a m m e r i n g  m a t e r i a l  o f  m e t e o r i c  o r i g i n .

The  f i rs t  b last  furnaces  for  making  i ron  by  the  indirect  method  appear  to
have  or ig inated  in  the  late  1400 's .  The  art  was  thus  wel l  known to  the  Engl ish .
Their  re luctance  to  further  reduce  to  charcoa l  the  oak  forests  they  needed  for
the ir  de fense ,  l e f t  them wi l l ing  to  sponsor  i ron  making  in  the ir  American
c o l o n i e s .

The first attempt at iron making in the New World ceased in the Indian
M a s s a c r e  a t  F a l l i n g  C r e e k ,  V i r g i n i a ,  i n  1 6 2 2 .  T h e  f u r n a c e  w o r k m e n  p e r i s h e d
and the  works  were  ru ined .  The  Indians  burned  what  they  could ,  but  s ince  they
could  not  have  destroyed  anything  as  mass ive  as  a  s tone  furnace ,  one  conc ludes
the  pro ject  was  not  as  far  advanced  as  Virg in ian  h is tor ians  somet imes  c la im.

In  1641 ,  the  Pur i tans  o f  Massachusetts  Bay  set  up  in  i ts  General  Court  in
Boston  a  care fu l  and  far  reaching  p lan  for  " the  d iscovery  o f  mines"  and  for  i ron

Colonia l  Beginnings
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making ,  and  appointed  John Winthrop ,  the  Younger ,  son  o f  Governor  John
Winthrop ,  to  d irect  th is  enterpr ise .  The  younger  Winthrop  was  one  o f  the
few men of his day with talent for applied science,  as the titles of  the surviving
port ions  o f  h is  l ibrary  test i fy ,  a l though he  was  not  a  pract i ca l  i ron  maker .
This  knowledge  was  conf ined  to  a  few ski l led  art i sans .  No  one  was  bet ter
qualif ied than Winthrop as an emissary to London to explain the possibil ities
of iron making in the American Colonies and to obtain the necessary capital.
Af ter  some months ,  he  had  persuaded  a  group o f  Engl ish  capi ta l i s ts  or
"Undertakers"  to  invest  in  an  i ron  works  in  America .  England was  exper ienc ing
s o m e  s h o r t a g e  o f  r a w  m a t e r i a l s ,  e s p e c i a l l y  c h a r c o a l .  C o n t r o l  o f  c e r t a i n  i r o n
works which the English had established in Scotland and Ireland was proving
di f f i cu l t .  England was  wi l l ing  to  have  her  co lonies  produce  i ron ,  but  less  happy
to  have  them fabr icate  i t  f or  themselves .  Winthrop  returned  to  Massachusetts
in 1643 with capital,  tools and furnace men.

The requirements of  a site for an iron furnace are well  known, and they
perta in  to  every  subsequent  Colonia l  works .  There  must  be  sources  o f  ore  and
l imestone  ( for  f lux) ,  and  an  abundance  o f  charcoal  f rom the  forests ,  and  these
must  be  nearby ,  as  ear ly  t ransportat ion  was  d i f f i cu l t .  Water  power  must  be
avai lab le  for  the  a ir  b last  and for  the  hammer  and ro l l s .  Ski l led  operators  must
be  wi l l ing  to  set t le  in  the  v ic in i ty .  Converse ly ,  an  anc ient  i ron  works  can be
spotted ,  even  i f  no  ru ins  remain  v is ib le ,  f rom the  s lag  dump,  the  nearby  water -
course ,  and the  ad jacent  h i l l s ide  f rom which  a  charging  ramp was  run.

After surveying sites throughout New England, Winthrop decided that a
spot  in  Braintree  (now West  Quincy)  met  the  above  requirements .  Work s tarted
in 1644, and the furnace was completed and started production of  iron in 1645.
Its operating history is brief ,  and the works shut down for lack of  ore in 1647.
Thus the Braintree furnace can be termed the first to operate,  but it  cannot be
ca l led  success fu l .  A  forge  cont inued  in  operat ion  at  th is  s i te  for  some years .

The  actual  per formance  o f  John Winthrop ,  Jr . ,  proved  less  than sat is factory
to  the  Undertakers  and there  was  an  amicable  part ing .  He  re l inquished  h is  shares
and went on to develop similar iron works in Connecticut and to become its
g o v e r n o r .

Meanwhi le  construct ion  o f  a  s imi lar ,  and as  i t  proved ,  more  success fu l
venture  was  a lready  underway at  Saugus .  The  Undertakers  had  engaged  Richard
Leader ,  a  man "ski l led  in  mines  and the  tr ia l  o f  meta ls " .  He  rev iewed the
previous  s i te  survey ,  checked  some others ,  and  set t led  on  a  h i therto  unnot iced
locat ion  on  the  Saugus  River ,  which  met  a l l  the  above-ment ioned  requirements
and,  in  addi t ion ,  had  a  navigable  r iver  r ight  to  the  s i te .  Ore  came from nearby
ponds and bogs,  a stone flux could be mined at Nahant,  the surrounding forest
p r o v i d e d  c h a r c o a l ,  a n d  t h e  r i v e r  w a s  d a m m e d  f o r  w a t e r  p o w e r .  A  c h a r t e r  w a s
secured ,  construct ion  s tarted  in  1646 ,  and the  furnace  was  in  b last  in  1647 .  I t
was reported "the furnace runs eight tons per week and the bar iron is as good
as  Spanish" .  Eight  tons  per  week i s  400  tons  per  year ,  but  these  furnaces  could
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run neither in the fall  when the water was low nor in the winter when it  was
frozen ,  so  200  tons  may have  been  a  good  annual  product ion .

Leader ,  t roubled  with  inter ference  f rom the  Undertakers ,  res igned  in
1 6 5 0 .  J o h n  G i f f o r d ,  a s  i r o n m a s t e r ,  a n d  W i l l i a m  A u b r e y ,  a s  a c c o u n t a n t ,  t o o k
o v e r  t h e  m a n a g e m e n t .  I n  l a t e r  y e a r s  W i l l i a m  P a i n e ,  h i s  s o n  J o h n ,  a n d  S a m u e l
App1eton  acquired  the  Engl ish  shares  and  assumed contro l  o f  the  enterpr ise .

Built  in 1647 and associated with the iron works was the forge of  Joseph
Jenks ,  who  obta ined  the  f i rs t  patent  in  America  for  "machines  that  go  with  water"  - -
f or  he  was  a lso  sk i l led  in  making  scythes  and  other  edged  too ls .  He  a lso  i s  reported
to have built  the f irst f ire engine for the Towne of  Boston.

Iron  Manufacture

The Saugus  Iron  Works ,  or  "Hammersmith"  as  i t  was  then ca l led ,  used  the
same bas ic  raw mater ia ls  and employed  the  same steps  in  i ron  making  that  are
used  today .

The  ear ly  furnace  was  a  she l l  o f  f i e ldstone ,  perhaps  24  feet  square  at  the
base and about the same height,  with an inner first expanding and then contracting
h o l l o w  c o r e  o r  " b o s h "  l i n e d  w i t h  r e f r a c t o r y .  T h e  f u r n a c e  w a s  s u r m o u n t e d  b y  a
short  s tack  with  a  s ide  opening  at  i t s  base  for  charg ing  the  raw mater ia ls  f rom a
r a m p .  A l t e r n a t e  l a y e r s  o f  o r e ,  f l u x  a n d  c h a r c o a l  w e r e  d e p o s i t e d  i n  t h e  h o l l o w
c o r e .  L e a t h e r  b e l l o w s ,  o p e r a t e d  f r o m  a  w a t e r  w h e e l ,  s u p p l i e d  t h e  a i r  b l a s t  t h r o u g h
a tuyere  opening  at  the  furnace  base .  Under  the  in f luence  o f  heat ,  the  ore  ( i ron
oxide ,  probably  l imonite )  was  reduced  by  charcoa l  ( carbon)  to  meta l l i c  i ron
conta in ing  perhaps  three  percent  o f  carbon .  Mol ten  i ron  co l lec ted  in  the  hearth ,
a  constr i c ted  area  at  the  base  o f  the  furnace .  Impuri t ies  were  coa lesced  by  the
f lux  into  a  s lag  which  f loated  on  the  mol ten  i ron ,  Af ter  a  t ime,  s ide  openings  in
the  hearth ,  temporar i ly  sea led  with  f i re  c lay ,  were  p ierced  and f i rs t  the  s lag  and
then the  mol ten  i ron  were  tapped .  I ron  was  e i ther  cast  in  molds  into  utens i l s  such
as  ket t les  or  more  f requent ly  run in  open  branched  trenches  where  i t  so l id i f ied
i n t o  " s o w s "  a n d  " p i g s " .

Other  than i ts  use  for  utens i l s  and s tove  f ronts ,  cast  i ron  had l imited
employment ,  but  wrought  i ron  "bar"  which  could  be  further  fabr icated  into  many
a r t i c l e s  o f  c o m m e r c e  w a s  i n  d e m a n d .

In another building on the site equipped with water powered air blast and
p o w e r  h a m m e r  w e r e  s p e c i a l  h e a r t h s  - -  t w o  " f i n e r i e s "  a n d  a  " c h a f e r y " .  I n  t h e
former ,  an  i ron  p ig  was  mel ted  on  a  bed  o f  g lowing  charcoal  under  a ir  b last ,
and  the  three  percent  o f  res idual  carbon  in  the  cast  i ron  was  removed  by
ox idat ion  (decarbur izat ion)  to  produce  wrought  i ron ,  an  essent ia l ly  carbon- f ree  i ron
with  some res idual  s lag .  The  resul t ing  heavy  pasty  mass  ( i t  i s  very  hard  to
complete ly  l iquefy  pure  i ron  on  a  forge  hearth)  was  labor ious ly  l i f ted  out  and
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worked and squeezed under the power hammer first into a globular shape and
f i n a l l y  i n t o  a  s h o r t ,  r o u g h  r e c t a n g u l a r  b a r  o r  " b l o o m " .  B l o o m s  w e r e  r e h e a t e d
in  the  chafery ,  another  charcoal  forge  f i re ,  and  under  the  hammer  again  beaten
and squeezed  into  long  wrought  i ron  bars  o f  rectangular  shape ,  the  pr inc ipal
c o m m e r c i a l  p r o d u c t  o f  t h e  w o r k s .

In a third building, a portion of the iron bar was further refined in the
ro l l ing  mi l l .  Paral le l  i ron  ro l l s  dr iven  by  a  water  wheel  and  enormous  wooden
gear wheels with wooden pins for teeth reduced the reheated bar to f lat strips,
and these in turn were slit  into rods,  the principal use of which was nail  making.

Hammersmith  was  not  as  long  l ived  as  many o f  i t s  successors .  I t  was  not
f inanc ia l ly  success fu l  and  se ldom operated  at  a  pro f i t .  Perhaps  the  establ i shment
o f  a  fu l l - sca le  i ron  works  was  rea l ly  beyond the  capabi l i ty  o f  the  co lony .  Saugus
was  whol ly  dependent  on  loca l  bog  ore ,  and  when th is  became exhausted ,  the
f u r n a c e  w e n t  o u t  o f  b l a s t  i n  1 6 7 5 .  T h e r e  w e r e  n o  i m m e d i a t e  s u c c e s s o r s .  I n  t h e
i n t e r i m ,  p r e s u m a b l y  f o r e i g n  i r o n  c o u l d  b e  i m p o r t e d  m o r e  c h e a p l y .

Growth of the Early Iron Industry

After  the  dec l ine  and abandonment  o f  Hammersmith ,  the  co lonia l  i ron
industry  lapsed  for  a  quarter  o f  a  century .  During  th is  per iod ,  l oca l  ' ' b loomaries ' '
cont inued  to  operate .  In  a  b loomary ,  ore  and charcoal  are  mixed  d irect ly  on  a
hearth  and wrought  i ron  formed under  an  a ir  b last .  Product ion  i s  necessar i ly
l i m i t e d .  S o m e  o f  t h e  b l o o m a r y  o p e r a t o r s  e m i g r a t e d  f r o m  S a u g u s ,  s u c h  a s  t h e
Leonards  in  Taunton  and Joseph Jenks ,  Jr .  in  Rhode  Is land.

Fol lowing  1700 ,  due  to  the  increased  demand for  i ron ,  Massachusetts
entered  upon a  second phase  o f  i t s  manufacture .  Blast  furnaces  were  erected  at
Pembroke  (1702) ,  Marshf ie ld  (1703) ,  Middleboro  (1735) ,  Carver  (1760  and  1798) ,
and  in  o ther  loca l i t ies .  These  used  loca l  bog  ore  and  were  faced  with  a
diminishing  supply  o f  charcoal .  None  surv ived  the  ear ly  1800 ’s  and the  remains
of only one can be seen today.

The final phase of iron making by local blast furnaces lasted throughout
the  1800 ’s  and,  in  th is  era ,  Massachusetts  had  only  a  s ingle  furnace .  Bog  ore
was  exhausted  in  eastern  Massachusetts  where  at  the  best  i t s  recovery  had  been
s l o w ,  b a c k - b r e a k m g  w o r k .  R i c h  h e m a t i t e  ( r e d  i r o n  o x i d e )  a n d  l i m o n i t e  ( b r o w n
iron oxide) ores were known to exist in the Green Mountains and the Berkshires,
together  with  a  re lat ive ly  untapped  t imber  supply  for  charcoal  in  these  reg ions .
New and larger  furnaces  were  bui l t  f rom Maine  through Connect i cut  to  New York
and on  to  Maryland.  These  were  Hammersmith  a l l  over  again ,  but  on  a  larger
and improved  sca le .  F ie ldstone  was  s t i l l  employed  for  the  furnace  she l l ,  a l though
fine ashlar was used in the last of  these,  and dimensions now reached 30 and 40
feet .  Steam replaced  water  power  in  many,  and  some were  des igned  to  use
anthrac i te  coa l  instead  o f  charcoal .  These  i ron  works  produced  much o f  the
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ordnance  used  in  the  Civ i l  War .  Of  the  many furnaces  bui l t  in  New England in
this final era, nineteen survive to the extent that the furnace shell  can stil l  be
seen  today .  ( In  the  fo l lowing ,  where  only  one  name is  g iven ,  that  o f  the  furnace
is the same as that of  the location. )  There is one in Maine --  the Katahdin at
B r o w n v i l l e .  O n e  r e m a i n s  i n  N e w  H a m p s h i r e  a t  F r a n c o n i a .  S i x  c a n  b e  f o u n d  i n
V e r m o n t  a t  T r o y ,  P i t t s f o r d ,  t h e  B r a n d o n  a t  F o r e s t d a l e ,  D o r s e t ,  a n d  t w o  i n
Bennington .  In  Massachusetts  there  are  four :  Saugus  ( restored) ;  Braintree  in
West  Quincy  ( foundat ion  only  restored) ;  Fal l  Brook  at  Middleboro ;  and  Richmond.
C o n n e c t i c u t  h a s  s e v e n :  M t .  R i g a ;  B e c k l e y  i n  E a s t  C a n a a n ;  L i m e r o c k ;  B u e n a  V i s t a
in  Hunstv i l le ;  Kent ;  Bul ls  Fal ls  at  Bul ls  Br idge ;  and Roxbury .

C o n c l u s i o n

The Saugus  Iron  Works  was  an  impress ive  technolog ica l  achievement  for  an
ear ly  co lony ,  undertaken only  twenty- f ive  years  a f ter  the  landing  o f  the  Pi lgr ims .
The  p lant  was  modern  in  the  sense  that  the  same bas ic  processes  are  in  use  today
to  reduce  i ron  ox ide  with  carbon to  produce  metal l i c  i ron  that  can  be  cast  in  a
mold ,  to  produce  wrought  i ron  by  puddl ing  cast  i ron  with  carbon,  and to  fabr icate
wrought  i ron  with  power  hammer  and ro l l s .  Only  s tee l ,  except  in  minute  quant i t ies ,
was  beyond the  capabi l i t i es  o f  the  Co lonis ts .

Hammersmith helped to pave the way to independence since it  gave the
colonists what England feared the most --  the abi1ity to arm against the Mother
C o u n t r y .

The  restorat ion  was  undertaken in  the  ear ly  1950 's  by  the  American Iron  and
Stee l  Inst i tute  and the  First  I ron  Works  Assoc iat ion .  Al l  the  or ig inal  bui ld ings  and
p r o c e s s e s  w e r e  r e p r o d u c e d  w i t h  t h e  e x c e p t i o n  o f  J o s e p h  J e n k s '  f o r g e .  A l s o  o n  t h e
s i t e  i s  t h e  o r i g i n a l  i r o n m a s t e r ' s  h o u s e  a n d  a  m u s e u m .  T h e  l a t t e r  h o u s e s  a r t i f a c t s
uncovered  at  the  s i te ,  a  sect ion  o f  the  or ig inal  furnace  a ir  b last  water  wheel  and
race ,  and the  forge  hammer and anvi l  b lock .

The site is now a National Historic Site and is administered by the National
P a r k  S e r v i c e .
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THE ASME NATIONAL HISTORIC MECHANICAL
E N G I N E E R I N G  L A N D M A R K  P R O G R A M

This  nat ion ' s  Bicentennia l  Ce lebrat ion  has  sparked  The  American  Soc iety  o f
Mechanica l  Engineers  to  inst i tute  a  History  and Her i tage  Committee .  The  charge
given these people is to use volunteer assistance to gather data on everything that
has  a  mechanica l  engineer ing  connect ion  75  or  so  years  ago .  Each  Sect ion  o f  the
ASME has  such  a  committee  to  gather  data  on  loca l  s i tes  and  art i facts .

The  History  and Her i tage  Committees  have  set t led  on  at ta in ing  two  ob ject ives :
(1 )  a  l i s t ing  o f  industr ia l  operat ions  and re lated  mechanica l  engineer ing  art i facts
in  what  they  have  des ignated  as  a  "Histor i c  Engineer ing  Record , "  and  (2 )  a  "Nat ional
H i s t o r i c  M e c h a n i c a l  E n g i n e e r i n g  L a n d m a r k s "  p r o g r a m .  T h e  f o r m e r  i s  a  r e c o r d  o f
deta i led  s tudies  o f  s i tes  in  each  loca l  area ;  the  lat ter  i s  a  demarcat ion  o f  l oca l  s i tes
which  are  o f  nat ional  s igni f i cance  - -  people  or  events  which  have  contr ibuted  to  the
genera l  deve lopment  o f  mankind .

The  overa l l  ob jec t ive  o f  the  ASME's  History  and  Her i tage  Committees  i s  to
promote  a  genera l  awareness  o f  our  technolog ica l  her i tage  among both  engineers
and the  general  publ i c .  To  at ta in  th is  ob ject ive ,  new mater ia l  i s  cont inual ly  be ing
gathered with a view toward publishing a supplement to the local Record when
suf f i c ient  new s i tes  and  art i facts  o f  mechanica l  engineer ing  have  been  uncovered .

The Saugus Iron Works is the seventh landmark to be designated since the
p r o g r a m  b e g a n  i n  1 9 7 3 .  T h e  f i r s t  s i x  i n c l u d e :

F e r r i e s  a n d  C l i f f  H o u s e  C a b l e  R a i l w a y  P o w e r  H o u s e ,  S a n  F r a n c i s c o - 1 9 7 3
Leavi t t  Pumping  Engine ,  Chestnut  Hi l l  Pumping  Stat ion ,  Brookl ine ,  MA-1973
A .  B .  W o o d  L o w  H e a d  H i g h  V o l u m e  S c r e w  P u m p ,  N e w  O r l e a n s ,  L A - 1 9 7 4
Portsmouth-Kit tery  Naval  Shipbui ld ing  Act iv i ty ,  Portsmouth,  NH-  1975
102- inch  Boyden Hydraul i c  Turbines ,  Cohoes ,  NY-  1975
5000 KW Vert i ca l  Curt is  Steam Turbine-Generator ,  Schenectady ,  NY-  1975
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