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Tr ad e  and  indus t r y  change d  dr amat i ca l ly  d ur ing  the  g rea t  e vent  know n as
the      Indust r ia l  Revolut ion. New machines  and the  grow th  of  fac tor ies  a l tered

t h e  wor k i n g  w ays  o f  m o s t  p e op l e . T h e  m ovem e n t  tow a rd  i n du s t r i a l i z a t i on
re presented  a  b ig  sh i f t  in  the  way  p eop le  l ive d , not  o n ly  in  Eng land  but  a round

t h e  wor l d . Th e  p ro c e s s  o f  i n du s t r i a l i z a t i on  con t i nu e s  to d ay  i n  Ch i n a , Sou t h e a s t
As ia , La t in  Amer ica ,  and  o the r  l ands . A l thoug h  the  b e g inning s  o f  indus t r i a l i za t ion  can
only  b e  wel l  und ers tood w i thin  the  f r amework of  the  harness ing  of  foss i l  fue l s ,  internat ional
t r ade , f inanc ia l  t rends , and  techno lo g ica l  innovat ion  and  b or row ing  a round  the  wor ld ,
th i s  un i t  fo cuses  on  de ve lo pments  tha t  o ccur red  main l y  in  Eng land .

Scho lar s  cont inue  to  re search  the  h i s tor y  o f  indus t r i a l i za t ion , or ig ina t ing  new the or i e s
of  how and  w hy  the  proces s  o ccur red . I t  i s  c l ea r  tha t  the  new techno lo g y  a l tere d  the
org an iza t ion  of  work  and  c hange d  how p e op le  l ived . But  h i s tor ians  cont inue  to  d eba te
t h e  e f fe c t s  on  s t a n d a rd s  o f  l iv i n g .

Many  t y p e s  o f  ev i den ce  c a n  b e  s t u d i ed  to  u n d ers t a n d  i n du s tr i a l i z a t i on  i n  t h e  e i g h te en t h
and  n ine teenth  cen t ur i e s .  T hese  inc lu de  te s t imony  b efore  the  Br i t i sh  Par l i ament ,  l i ter ar y
works ,  and  s ta t i s t i ca l  in format ion , a s  we l l  a s  re cords  o f  the  care er s  o f  ma jor  inventors ,
bus ines s  l ea der s ,  and  g overnme nt  re for mers .  T h i s  un i t  pre sent s  var ious  e le ments  o f  th i s
e v i den ce . Le s s on  O n e  i nve s t i ga te s  m a j or  i nven tors  a n d  t h e  i m p ac t  o f  t h e i r  i nven t i on s , a s
we l l  a s  b us ines s  l ea ders  and  re forme rs .  Les sons  Two and  Th re e  examine  soc ia l  condi t ions
for  women and  ch i ldren  through  ana ly s i s  and  in te rpre ta t ion  o f  t e s t imony  f rom Br i t i sh
par l i amentar y  hear ing s  and  present  e v id ence  for  re forming  the  sy s tem. I t  was  not ,  howe ver,
on ly  f a c t or y  condi t ions  t ha t  were  de p l or a b l e .  T h e  h om e  s cene  wa s  a l s o  l e s s  th a n  des i r ab le ,
contr i but ing  to  d i se a se  and  de a t h . Hous ing  a nd  publ i c  h ea l th  a re  th e  sub j ec t s  o f  Les son
Fo u r.

In  2 0 0 2 , L i n d a  Mi l l e r,  t h e  a ut h o r  o f  t h i s  u n i t ,  w a s  pr iv i l e ge d  to  p a r t i c i p a te  i n  a  Na t i on a l
Endow me nt  fo r  the  Humani t i e s  summe r  seminar  t i t l e d  “ His tor i ca l  In ter pre ta t ions  o f  the
Indust r ia l  Revolut i on  in  Eng land.” The  mee t ing  took  p lace  a t  the  Univers i t y  o f  Not t ing ham,
Eng land . T he  par t i c ipant s  not  on ly  saw  the  s i g ht s  o f  the  Indus t r i a l  Re vol ut i on  bu t  a l so
heard  the  dea f en ing  sounds  of  f ac tor y  machines  and  s team e ng ines .  T he  g roup  uncovere d
n e w  i n ter pre t a t i on s  o f  i n du s t r i a l i z a t i on  a n d  re a l i ze d  t h a t  much  of  w h a t  t h e y  h a d  b ee n
teach ing  in  the i r  s c ho o l s  ne ed ed  cor re c t i on  and  re v i s io n . T h i s  un i t  i s  an  outg row th  of
t h a t  ex p e r i en ce , t r ave l s  a n d  d i s c u s s i on s  w i t h  Profe s s or  Pe te r  Tho m a s  emer i t u s ,  Univer s i t y
of  Wale s  Ab er ys twy th , a s  we l l  a s  ex tens ive  re a d ing  of  re cent  s c ho lar sh ip.
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This  un i t  shou ld  b e  co ord ina te d  w i th  a  s tu dy  o f  the  Ind us tr i a l  Re vol ut i on
in  wo r ld  h i s tor y,  fo cus ing  on  th e  p er i od  f rom      1 7 5 0  to  1 8 5 0 . T h e  l e s s on s

p rov i de  i n s i g h t  i n to  t h e  en ter pr i s e s  a n d  e n t rep ren eu r s  t h a t  h ad  a n  i m p a c t
o n  i n du s t r i a l i z a t i on  a s  w e l l  a s  t h e  con s e qu en ce s  o f  i t  f or  o rd i n a r y  p eo p l e . I n

a d d i t i on , t h e  u n i t  re f l e c t s  o n  w hy  i n d u s tr i a l i z a t i on  to o k  a  g i a n t  l e a p  i n  E n g l a n d ,
w hy  ord inar y  p eop le  pa id  a  so c ia l  and  economic  pr ice  for  th i s  de ve lop ment ,  and  how
so c ia l  re for m of  the  f ac tor y  sy s te m and  pub l i c  hea l th  came  abou t .  Te acher s  may  cons ide r
us ing  th i s  un i t ,  w hic h  fo cuses  o n  Br i ta in , in  con j unc t i on  w i th  Ind u s t r i a l i s m  a s  a  Wo r l d -
Wide Revolut ion , a publication of  the NCHS that offers a simulation approach to industrialization
as  a  g loba l  event .
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S t a n d a rS t a n d a rS t a n d a rS t a n d a rS t a n d a r d  2 Ad  2 Ad  2 Ad  2 Ad  2 A

The  s t u dent  u nders t and s  e ar ly  indus t r i a l i z a t ion  a nd  th e  im p or ta nce  o f  d e ve lo pme nts  in
E n g l a n d

S t a n d a rS t a n d a rS t a n d a rS t a n d a rS t a n d a r d  2 Bd  2 Bd  2 Bd  2 Bd  2 B

The  s tu dent  und ers tands  how indus tr i a l  e conomies  expand ed  and  so c ie t i e s  e x p er i en ce d
t r ans for mat ions  in  Europ e  and  the  At l ant i c  bas in .
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To  a n a l y z e  p r i m a r y  s o u rce  d o c u m e n t s  t o  u n d er s t a n d  e ve n t s  a n d  i s su e s  a s  p e o p l e
e x p e r i e n ce d  t h em  i n  t h e  e i g h t e e n t h  a n d  n i n e te e n t h  cen t ur i e s .

To  pr ac t ice  a c t ive  l e a r n i n g  by  ro l e - p l ay i n g  a n d  by  l i s ten i n g  to  f i r s t - p e r s on  t e s t i m on i e s .

To  a n a l yz e  t h e  i m p a c t  o f  i n d iv i d u a l s  a n d  t h e  i n du s t r i a l  m a ch i n e s  t h e y  i nve n te d .

To  a n a l y z e  t h e  c a u s e s  a n d  con s e qu e n ce s  o f  i n du s t r i a l i z a t i o n .

To  e v a lu a t e  t h e  i m p a c t  o f  t e ch n o l og y  on  s o c i e t y.
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The  Ind us t r ia l  Re volut ion  was  an  in ter nat iona l  e vent ,  and  i t  d id  not  hap pen
ove r n i g h t .  Hi s to r i a n s  a n d  e cono m i s t s  deb a te  t h e  s p ee d  a n d  ex ten t  o f  t h e

chang es  tha t  o ccur re d  in  conne c t ion  w i th  ind us tr i a l i za t ion . S ome  th ink
tha t  i t  o ccur re d  r ap id ly  b e t w een  1750  and  1850 , w hi l e  o the r s  a rgued  tha t

e conomic  g row th  r a te s  w ere  increme nta l  and  tha t  technica l  chang e  and  h ig h
product iv i ty  took place  only  in  certa in  economic  sectors  such as  cot ton product ion.

These  gradual i s ts  argue against  the  date  of  1750 as  the  approximate  s tar t  of  industr ia l izat ion,
contending that  the  process  was  much longer, occurr ing over  several  centur ies  and continuing
into  the  tw en t i e th  cen tur y. Some  o f  these  h i s to r ians  re j ec t  ter m  “re volut ion” to  descr i b e
what  happened . The y  argue  that  f ami l i e s  in  Eng land  ha d  for  a  long  t ime  eng age d  in  sp inning
a n d  we av i n g  u s i n g  n ove l  m a c h i n er y, eng a g i n g  i n  w h a t  t h e y  term  “p roto - i n d u s tr i a l i z a t i on ; ”
tha t  i s ,  home - b ase d  pro du c t i on  th a t  f i r s t  m a de  p ea s a nt s  in to  a  c h ea p  a nd  p l ent i fu l  l abor
s u pp ly  b e f ore  f a c t or i e s  even  a pp e a re d . As  re a l  w a g e s  dec l i n e d  i n  t h e  l a ter  e i g h te en t h
cent ur y, f ami l i e s  s e nt  more  and  more  wo men and  ch i ldren  in to  man ufac tur ing . By  th i s
v i ew,  i n du s t r i a l i z a t i on  w a s  a  s l ow  a n d  u n e ven  pro ce s s .  How e ver,  o t h er  econo m i c  h i s tor i a n s
such  a s  Pa t  Hudson , a rgue  tha t  g rad ua l i s t s  have  overs impl i f i ed  na t iona l  da ta  and  tha t
re g i ona l  da ta  f or  Eng land  re vea l s  a  “re volut ionar y” e vent .

The  wor ld  h i s tor ian  Wil l i am McNe i l l  s t a t e s  th a t  th e  Ind us tr i a l  Re volu t ion  wa s  the  s ing le
most  imp or tant  de ve lo pme nt  in  break ing  human so c ie t y  lo ose  f rom co ns t ra in t s  o n  food
supply  and economic  out put . He  c la ims  that  a  uni f i e d  g loba l  web  he lp ed  make  the  Indust r ia l
Re vol ut i on  happ en . Europ e  b ecame  l inked  t o  Af r i ca  and  As ia  throug h  co lon iza t ion  and
to  La t in  Ame r ica  fo r  marke t s .  One  imp or tant  d imens ion  of  indus t r i a l i za t ion  was  tha t
more  p eop le  mig r a te d  abro ad , inc lud ing  wor ke rs  and  p easant s  w ho  cou ld  not  make  a
de cent  l iv ing  in  the i r  ho me lands .

Indus t r i a l i za t ion  involved  fundame nta l  changes  in  mach iner y  and  o rg an iza t ion  o f  l abor.
Radica l  innovat ions  in  technolog y  o ccur red  in  ke y  manufac tur ing  sectors  and in  ag r icul ture .
Peo p le  were  b roug ht  out  o f  the i r  “cot tag e  indus t r i e s” in t o  f ac tor i e s ,  o r  cen t r a l i ze d  work

T
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p l a c e s  t h a t  u s ed  m ac h i n e s  for  m a s s  p rod u c t i on . Te chn o l o g i e s  o f  co a l  a n d  s te a m  l e d  to
lab or  sav ings ,  but  these  ne w p ower  sources  a l so  o f ten  rep la ced  human wor ker s .  S ome
scho lar s  sp eak  of  the  “ Foss i l  Fu e l  Re volut ion .” T he  new  p ower  sources  o f  coa l  and  o i l
p ro duce d  huge  amounts  o f  produc t ive  e nerg y  and  were  the  dominant  force  o f  the  Indust r ia l
Re volut ion . Vir t ua l ly  e ver y th ing  was  a l tered :  re l a t ionsh ips  b e t we en  parent s  and  ch i ldren ,
b e twe en  w ives  and  husbands , and  e ven  b e t we en  count r i e s .  Once  indus t r i a l i za t ion  b e came
e s t a b l i s h e d  i n  Br i t a i n , o t h e r  p a r t s  o f  t h e  wor l d  b e g a n  to  ex p er i m en t  w i t h  n e w  te chn o l o g y
a n d  f a c tor y  pro du c t i on . Hi s tor i a n  Pe t er  S te a r n s  h a s  prop o s ed  a  t h re e - ph a s e  p er i od i z a t i on
for  the  Ind us tr i a l  Re volut ion :

P h a s e  1 :  1 7 6 0 – 1 8 8 0 .
We s te r n  Euro p e  a n d  No r t h  Am er i c a

P h a s e  2 :  1 8 8 0 – 1 9 5 0
Ru s s i a ,  Ja p a n , e a s t er n  a n d  s o u t h e r n  Euro p e ,  Ca n a d a ,  Au s t r a l i a ,  Ne w  Z e a l a n d , a n d  S o u t h
A f r i c a

P h a s e  3 :  1 9 5 0 s – 1 9 9 0 s
T h e  Pa c i f i c  R i m  co u n t r i e s  o f  As i a ,  I s r a e l ,  Mex i co, B r a z i l ,  Tur ke y, a n d  i n  s o m e  m e a s ure  i n
s e ve r a l  o t h er  co u n t r i e s

TTTTT h e  E n th e  E n th e  E n th e  E n th e  E n t rrrrr eeeee ppppp rrrrr eeeee n en en en en e u ru ru ru ru r sssss

Ear ly  indus t r i a l  en t repreneurs  were  usua l l y  ac t ive  in  f ami ly -owned
bus ines s  en terpr i se s .  They  changed  the  t rad i t iona l  methods  they

had learned from their parents, however, and developed new inventions
and  forms  o f  organ iza t ion .  These  dynamic  f ami ly  bus ines se s

became  the  dr iv ing  force  beh ind  the  Indus t r i a l  Revo lu t ion .
The inventions of  Thomas Newcomen, James Watt, and Abraham

Darby  he lped  in t roduce  s t eam or  o ther  sources  o f  power
to  t h e  pro du c t i on  p ro c e s s .  Wa t t ,  a  S co t s m a n , i nven te d  a
way  o f  us ing  s t eam eng ines  to  power  f ac tory  mach ines
by  i m p rov i n g  on  Newcome n’s  e a r l i er  s te a m  m a chi n e .  In
1787 ,  Wat t  pa ten ted  a  ro tar y  eng ine  tha t  bur ne d  co a l  to
hea t  water  and  turn  i t  in to  s t eam,  which  in  turn  drove  a
ser ie s  o f  cogs  that  powered  a  dr iv ing  be l t .  Thi s  innovat ion
al lowed for  more ef f ic iency in coal  and iron mining.  Cotton
and  tex t i l e  f ac tory  owners  l iked  s team-powered  machines
because  they  saved  t ime  and  money  and  cou ld  turn  out
more  goods .

In 1733, the Englishman James Kay invented the flying shuttle,
a  new kind of  loom for weaving cloth.  Activated by a  foot

pedal ,  i t  automatical ly  moved thread horizontal ly  through a
frame,  doing the work of  two adults .  In 1767,  James Hargreaves

patented a  more ef f ic ient  spinning machine that  soon came into
wide use.  A rapid succession of  inventions and patents  included

Richard Arkwright’s  water fr ame (which changed the methods of
spinning cotton in text i le  manufacture)  in 1769, Samuel  Crompton’s “mule” (for  drawing
out and twist ing thread) in 1779, and Edmund Cartw right’s  power loom in 1785.

Abr aham Dar by, a  Quaker  i ronmas ter,  found ed  a  company  in  Co a lbro okda le ,  Eng land .
There ,  in  1709 ,  he  succes s fu l l y  sme l t ed  i ron  ore  us ing  coke ,  a  hot -burn ing  fue l  o f  near ly
pure  car b on  de r ive d  by  hea t ing  co a l .  T he  use  o f  coke , whic h  bur ne d  much  more  e f f i c i ent ly
than charco a l  der ived  f rom wood, made  large-sca le  pro duct ion of  h ig h  qua l i t y  i ron  p oss ible .
Charcoal  only  produced smal l  quant i t ies  of  poor, br i t t le  qual i t y  i ron. Other  fac tors  combined
w i th  h i s  ne w i ron  produc t i on  me tho ds  co mbined  to  make  Dar by ’s  company  a  ma jor  f orce
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i n  the  new indus t r i a l  age .  Depos i t s  o f  coa l  and  i ron  ore
were  to  b e  found  in  the  re g i on , p rov id ing  an  easy  s u pp ly.
Coalbrookdale  was  a lso  near  the  Severn River, an ideal  channel
for  transporting goods to markets  and a  nearby brook provided
w a te r  p ower.

Ear ly  on ,  Darby  produced  domes t i c  cook ing  ves se l s .  In  1723
the company made the first cast iron cylinders for the Newcomen
steam engine, which furthered its  development. In 1750, Darby’s
son , a l so  name d  Abr aham ( I I ) ,  sme l te d  p ig  i ron  w i th  coke
and  prod uced  w roug ht  i ron . In  1767 , the  company  p ione ere d
the  use  o f  i ron  ra i l s .  The  f i r s t  i ron  br idge  in  Europe  was
overseen  by  Abr aham Dar by  I I I .  (Chinese  eng ine ers  had  bui l t
them many  cent ur ies  ear l i e r. )  Unfor tunate ly,  Abraham Dar by
I  d id  not  l ive  t o  s ee  i t s  cons t ruc t ion .   T he  br idg e  s t i l l  s t ands
to d ay.

Canals  and rivers  were the ar ter ies  of  the Industr ial  Revolut ion.
The Scotsman Thomas Telford consulted with the Coalbrookdale
Company  to  d e ve lop  h i s  pro jec t  to  bu i ld  a  ca s t  i ron  aqu e duc t
to carry canal  boats  across  val leys  in Wales. Early  canal  builders
ach ieved  out s tanding  f ea t s  o f  c iv i l  eng ineer ing ,  a l l  w i thout
the  mechanica l  a s s i s t ance  ava i l ab le  to  eng inee r s  to day.

Ear ly  in  the  n ineteenth  centur y, R ichard  Trev i th ick , who was  f rom Cornwal l  in  southwestern
Eng land , de ve lop e d  an  eng ine  tha t  use d  s team a t  f ive  t imes  the  pres sure  o f  Wat t ’s  machines .
He  went  to  Coa lbrookda le  to  a sk  for  coopera t ion  in  cons t ruc t ing  a
locomot ive  on  ra i l s .  He  thought  tha t  h i s  f i r s t  s t eam road  car r i age  would
work more eff iciently on rai ls  because of  his  direct  piston-rod to crankshaft
des ig n . Tre v i th ic k  r an  h i s  car r i ag e  in  Lond on  in  1808  on  a  c i rcu lar  l ine
wi th  a  rad ius  o f  th i r ty  meter s  (98 .4  f ee t ) .  The  f i r s t  f a re -pay ing
passengers traveled at a speed of  10 miles per hour. His technology
was  l a t e r  app l i ed  to  boa t s ,  and  wi th in  a  f ew  decades  both
rai lroads and paddle steamers were carrying travelers
and  migrant s  ac ros s  cont inent s  and  oceans .

NNNNN eeeee wwwww ccccc ooooo m em em em em e n  S tn  S tn  S tn  S tn  S t e a m  E n ge a m  E n ge a m  E n ge a m  E n ge a m  E n g i n ei n ei n ei n ei n e
D. Kinnear  C lark ,  An E l e me ntar y

Trea t i s e  on  S team and  the  S team-Eng ine
(London:  L o ckwoo d,  1875) , 32 .
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By  the  1730s ,  a  s e r i e s  o f  new invent ions  was  t rans forming  the  Br i t i sh  co t ton  manufac tur ing
bus ines s  and  g iv ing  r i s e  to  a  new form o f  product ion ,  the  f ac tory  sy s t em.  The  t remendous
expansion of cotton manufacturing was of special  significance.  The cotton industry commanded
the  cen t r a l  ro l e  in  Br i t a in’s  e a r ly  indus t r y  a s  wor l d  dem a nd  for  co t ton  tex t i l e s  wa s  h ig h ,
inv i t ing  new techno lo g ie s  to  p rod uce  the  c lo th  in  quant i t y.  The  co t ton  ind us tr y  e ven t ua l ly
developed into  a  h ig hly  mechanized  fac tor y  indust r y. Al though some workers  were  d i sp laced
ind i rec t l y  by  the  r i s e  o f  co t ton  a s  t rad i t iona l  product ion  dec l ined ,  the  fo l lowing  one
hundred  year s  would  see  the  indus t ry  employ  more  than  a  ha l f  mi l l ion  peop le ,  tw ice  a s
many  a s  any  o the r  manufa c t ur ing  indus t r y.  Cot ton  p rov ided  w ork  for  mo re  than  one
tenth  o f  the  popula t ion  in  Manches te r  a lone .  That  c i t y  in  nor th  cent ra l  Eng land  became
know n as  the  “cap i ta l  o f  co t ton .” I t  g re w  in to  a  p opula t ion  o f  a  mi l l io n  p e op le ,  mak ing
Grea ter  Manches te r  the  l a rges t  urban  reg ion  in  Br i t a in  and  the  b igges t  manufac tur ing
ce n ter  in  the  wor ld . Un for t unate ly,  Br i ta in’s  co t ton  ind u s t r y  was  fue le d  w i th  r aw mater ia l
g row n and  har ves ted  par t ly  by  s l aves  work ing  on  p lanta t ions  in  the  sou ther n  Uni te d
S t a t e s .

In  h i s  b o ok  Sw ee t ne s s  and  Powe r :  Th e  P la c e  o f  Su g a r  in  Mode r n  Hi s to r y,  S t a n l e y  Mi n z
d i s c u s s e s  t h e  i m p a c t  o f  t h e  sug a r  i n d u s tr y  o n  i n du s t r i a l i z a t i on . In  t h e  Mi d dl e  Age s ,  a
s ug a r  i n d u s tr y  t h r ived  i n  t h e  Me d i ter r a n e a n  S e a  r e g i on , i n  b o t h  Ch r i s t i a n  a n d  Mu s l i m
lands .  Europeans  car r i ed  sugar  p lant s ,  a s  we l l  a s  the  whole  t echno logy  o f  g rowing  and
proces s ing  cane  sug ar,  to  the  Amer icas  a t  the  e nd  of  the  f i f te enth  cen t ur y. A f r i can  s l aves
became  the  main  work  force  in  the  sugar  f i e lds  and  mi l l s  tha t  boomed  in  Braz i l  and  the
Car i bb ean  i s l ands . In  the  se ven teenth  c en tur y,  sug ar  b ecame the  corners tone  o f  Af r i can
s laver y  in  the  Br i t i sh  Wes t  Ind ie s .  In  Euro p e , s ug ar  consumpt i on  rose  to  the  p oint  w here
th i s  produc t  became a  necess i t y  r a ther  than  luxur y, the  f i r s t  mass-pro duced  exot ic  ne cess i t y
o f  the  work ing  c l a s s .  By  1800 ,  sugar  had  become  a  neces s i t y  in  the  d ie t  o f  every  Eng l i sh
man and  woman.  By  1900 ,  i t  supp l i ed  near ly  one- f i f th  o f  the  ca lor i e s  in  the  Eng l i sh  d ie t
( Mi n t z ,  6 ) .  Th e  a d d i t i on  o f  s ug a r  to  t h e  d i e t  s i g n a l e d  t h e  l i n k a g e  b e t we en  t h e  con su m p t i on
habi t s  o f  e ver y  man, woman, and  c h i ld  in  Eng land  and  g lo ba l  pa t terns  o f  t r ad e  e sp ec ia l ly
b e twe en  Br i t a in  and  i t s  co lon ie s .  A l so, the  bas i c  c lo th ing  ne e ds  o f  hundreds  o f  thousands
of  s l aves  in  the  Ame r icas  c rea te d  a  mar ke t  there  for  cheap  co t ton  tex t i l e s .  Wh en sug ar
pr ice s  d ec re a s ed , h i g h er  con su m p t i on  fo l lowe d . Te a ,  i m p or te d  f rom S ou t h  a n d  E a s t  As i a ,
was  lace d  w i th  s ugar,  and  th i s  be verage  became popular  w i th  a l l  c la s ses  in  Eng land. (Chinese
t e a  d r i n kers  u s e d  b ow l s  w i t h o ut  h a n dl e s ,  but  E n g l i s h  con su m er s  h ad  to  h ave  t e a  c u p s
w i t h  h a n d l e s  be c a u s e  t h e  w a ter  h ad  to  b e  ver y  h o t  to  d i s s o lve  t h e  s ug a r ! )

WWWWW hhhhh y  By  By  By  By  B rrrrr i t a i n ?i t a i n ?i t a i n ?i t a i n ?i t a i n ?

According  to  Wi l l iam McNei l l , condi t ions  necessar y  for  indust r ia l izat ion in  Br i ta in  inc luded
i t s  in terna l  d ep os i t s  o f  co a l  and  i ron ;  the  p o l i t i ca l  c l imate  a f ter  the  Glor ious  Re vol ut i on
of  1 6 8 8 , w h i ch  f avore d  pr iv a te  a cc u m u l a t i on  a n d  i nve s tm e n t  o f  c a p i t a l ;  t h e  t h i cke n i n g  of
the  w eb  of  ro ads  and  cana l s ;  and  the  wor l dw ide  g row th  o f  in ter na t iona l  t rad e  and  co lon ia l
ex p l o i t a t i on . Fo r  t h e  Indu s t r i a l  Re vol ut i on  to  o cc u r, g re a t  i nve s t m en t  o f  f u n d s  i n  m ac h i n e s
was  re qu i red . Gover nment  in tere s t  in  s u pp or t ing  economic  innova t i ons  was  imp or tant ,
a s  was  a  su f f i c i e nt  p opula t ion  to  prov ide  an  inexp ens ive  l ab or  force .

Se ver a l  bas i c  enab l ing  f ac tors  a l so  were  pre sent  in  o ther  a reas  o f  Nor t hwes t  Europ e  in  the
e i g h te enth  cen tur y. A  l a rg e  s eam o f  co a l  r an  f rom  Br i ta in  throug h  Nor thern  Fr ance  and
B elg ium to  t he  Ru hr  Va l le y  in  Germ a ny. Ea r ly  indus tr i a l i z a t ion  in  b oth  Br i t a in  a nd  the
Europ e a n  con t i n en t  d e ve lo p e d  a l on g  t h e s e  s e a m s .  ( In  Ch ina , by  contr a s t ,  th e  m a in  ur ban
and  man ufac tur ing  reg ion  was  the  lower  Yangtze  R ive r  va l l e y,  w hich  was  hundreds  o f
m i l e s  f rom r ich  s o u rces  o f  co a l . )  I ro n  ore  de p o s i t s  were  a l s o  p l en t i f u l  i n  Europ e . Wi t h o ut
them, ear ly  industr ia l izat ion would have  been imposs ib le .  Western Europ e a l so  had abundant
w oo l  t o  h e l p  c l o t h e  a  g row i n g  wor k  force , a n d  i t s  over s e a s  t r a de  p rov i de d  acc e s s  to  co t ton
g row n in  the  Ame r icas  and  O l d  Wor ld  count r i e s  suc h  a s  Eg y p t .
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Even  w i th  these  ke y  re sources ,  howe ve r,  the  Indus t r i a l  Re volut ion  would  not  have  b een
poss ib le  without  the  Scienti f ic  Revolut ion that  occurred in  western Europe in  the  seventeenth
and  e i g h te enth  cen t ur i e s  and  tha t  was  i t s e l f  bu i l t  on  the  lo nger- term b or row ing  and
adaptat ion  of  mathe mat ica l  and  sc ient i f i c  ideas  or ig inat ing  in  China , India ,  and  the  Mus l im
lands. Research in  Europe on gases  and chemicals  was  especia l ly  re levant  to  industr ia l izat ion.
We l l  b e f ore  1 7 5 0 , E n g l a n d  b e g a n  to  c u l t iv a te  a  s c i ent i f i c  cu l ture  tha t  involved  increas ing
l i ter acy  and  the  spread  of  s c i ent i f i c  so c i e t i e s ,  w hich  e n cour ag ed  inves t i g a t ion  co l le c t ive
s h a r i n g  o f  n e w  k n ow le d g e . O t h er  i m p or t a n t  f a c tors  i n c lu ded  t h e  e s t a b l i s h m en t  o f  t h e
Eng l i sh  na t iona l  bank ing  sys tem;  commerc ia l  ex p er i en ce , w hich  inc lu de d  b oth  g row ing
t r ad e  a n d  n e w  te ch n o l o g y  re l a te d  to  s h i p bu i l d i n g ;  a n d  a n  a c t ive  s l ave  t r a de  b e t w een
Afr i ca  and  the  Ame r icas  (unt i l  the  ear ly  n ine teenth  ce ntur y)  to  prov ide  the  forced  l ab or
ne ces sar y  to  g row l a rge  quant i t i e s  o f  s ug ar  and  co t ton  c heap ly.  The  Br i t i sh  gover nment
ha d  a  p o l i cy  en cour ag ing  co t ton  man ufac ture  a t  home (par t l y  by  out l aw ing  imp or t s  o f
f in i shed  text i l e s  f rom India) ,  concent rat ing  the  indust r y  in  the  area . Also  not  to  b e  forgot ten
i s  the  r ap id  p opula t ion  g row th  a f ter  1750  ( l inke d  par t l y  to  a cces s  in  Br i t a in  to  l a rger
s u pp l i e s  o f  i m p or t ed  fo o d ) . Mo re  p e op l e  i n  Br i t a i n  m e a n t  a  m or e  p l en t i f u l  a n d  ch e a per
su pp ly  o f  f a c tor y  and  fa r m lab or.

Histor ians continue to debate whether these developments could really be called a “revolution.”
In his book The Industr ial  Revolut ion, 1760–1830 , the histor ian, T. S. Ashton stated it  this way :

To  the  ques t ion  of  w hy  the  Indus t r i a l  Re vol ut i on  d id  not  come  ear l i er,  many
answers  can  be  g iven .  In  the  f i r s t  ha l f  o f  the  e ighteenth  century  there  was
much  ingenui ty  and  contr ivance ,  but  t ime  was  needed  for  th i s  to  r each  f ru i t ion .
Some  of  the  ear ly  invent ions  f a i l e d  b e cause  o f  incomple te  thoug ht ,  o ther s
because  the  r ig ht  mater ia l  was  not  a t  hand, because  of  l ack  of  sk i l l  or  adaptabi l i t y
on  the  par t  o f  the  worker s ,  or  b ecause  o f  so c ia l  re s i s t ance  to  chang e . Indus t r y
ha d  to  awa i t  the  coming  of  cap i ta l  in  quant i t i e s  l a rg e  enoug h  and  a t  a  pr ice  low
enoug h , to  make  poss ib l e  the  c re a t i on  of  t h e  “ i n f r a s t r uc t u re” o f  ro a d s ,  br i d g e s ,
har b ors ,  do cks , cana l s ,  wate r wor ks  and  so  on—w hich  i s  a  p rere qui s i te  o f  a
l a rg e  manufa c t ur ing  comm uni t y.  .  .  .  But  s uch  l a rge  cons ider a t ions  apar t ,  in
each  of  the  ma jor  indus t r i e s  there  was  some  o bs ta c l e—some b ot t l e  ne ck  to  use
the  cur rent  ph r ase—w hich  ha d  to  b e  remove d  b e fore  expans ion  cou ld  go  f a r.
In  ag r i cu l ture  i t  was  the  common r i g ht s  and  the  l a ck  of  w inter  fo d der ;  in  min ing
the  want  o f  an  e f f i c i en t  de v ice  to  dea l  w i th  f lood  wate r ;  in  i ron-making  the
shor tage  o f  su i tab le  fue l ;  in  the  meta l  t r ad es  a  conse qu ent  shor tag e  o f  mater ia l
and  in  tex t i l e s  an  ina de quate  s u pp ly  o f  yar n . Transp or t ,  t r ad e , and  c re d i t  a l ike
s u f fered  f rom  t h e  de a d  h a n d  of  m on op o l i s t i c  org a n i z a t i on , a n d  t h e  a r re s te d
de ve lo pmen t  o f  t h e s e  s er v ice s  h ad  a dver s e  e f fe c t s  on  i n d u s tr y  i n  g en er a l .  T h u s
i t  w a s  t h a t ,  t h o u g h  t h ere  w a s  g row t h  i n  e ver y  f i e l d  of  hu m a n  end e avor,  ch a n g e
was  ne ver  so  r ap id  a s  to  endang er  the  s t ab i l i t y  o f  e x i s t ing  ins t i t u t ions .  In  the
p er i o d  1700–1760  Br i t a in  e x pe r i en ced  no  re volut ion , e i ther  in  the  te chniqu e
of  pro du c t i on , t h e  s t r u c t u re  of  i n du s t r y,  or  th e  econom ic  a nd  s oc ia l  l i f e  o f  the
p e op l e .  ( As h ton , 4 7 )
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Br i ta in’s  ear ly  Ind us tr i a l  Re vol ut i on  f ea t ure d  r a d ica l ly  new technolo g y  and  economic
org an iza t ion , w hich  ma d e  p oss ib l e  a  sp e ed  and  volume  o f  p ro duc t i on  unprece de nte d  in
wor l d  h i s tor y. Th i s  d e ve lo pm e n t , h ow e ver,  c a m e  a t  a  s o c i a l  a n d  e conom i c  pr ice .

For  many  years  h i s tor ians  have  a rgued  over  the  ques t ion  of  s t andard  of  l iv ing  in  Br i t a in
in  the  ear ly  indus t r i a l  p er i od  a n d  w h e t h er  t h e  ch a n g e s  ex p l o i te d  or  h e l p e d  t h e  p o or. On
on e  s i de  i s  t h e  con ten t i on  t h a t  i n du s t r i a l i z a t i on  w a s  a  c a t a s t rop h e  for  t h e  l a b or i n g  p o or
of  Eng land  and  o the r  countr i e s  and  tha t  the  s t andard  of  l iv ing  de c l ined . T h i s  p es s imis t i c
v i ew  was  put  f or th  in  the  n ine te enth  cen t ur y  by  Dav id  Ricard o, Thomas  Mal th us , and
Kar l  Mar x . For  example , Ma l th us  w rot e  in  1798 :
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The increasing wealth of the nation had l itt le  or no tendency to better the conditions
of  the  lab or ing poor. They have not , I  bel ieve, a  g reater  command of  the  necess i t ies
and conveniences  of  l i fe ;  and a  much g reater  prop or t ion of  them, than at  the
per iod of  the  Revolut ion, i s  employed in  manufactor ies  and crowded together
in  c lose  and unwholesome rooms.” ( Thomas  Mal thus  in  Tay lor, 37)

In  h i s  b o ok  T h e  S t a n d a rd  o f  L iv i n g  D e b a te  i n  B r i t a i n  i n  t h e  Ind u s t r i a l  Re v ol u t ion  Ar thur  J.
Tay lo r  h a s  su m m a r i ze d  a r g u m en t s  h i s tor i a n s  h ave  m a de  a b out  t h e  i s s u e .

J .  H. C lapham to ok  an  op t imis t i c  v i ew on  s tandard  o f  l i v ing , r e ly ing  on  ca l cu la t ions  o f
rea l  wag e s  t ha t  showe d  t hem r i s ing  f rom  1 7 9 0 –1 8 5 0 , in  a  p er i o d  w h e n  h i s tor ia ns  th oug ht
tha t  the  p o or  w ere  g e t t ing  p o orer.  Howe ver,  the  f i gures  for  mo ne y  wages  a re  o n ly  f or
ski l led  ar t i sans .  L i t t le  i s  known ab out  other  workers  or  r ates  of  unemploy ment . For  unski l led
lab orer s ,  a lmos t  no  in for mat ion  i s  av a i l ab le .

According to  Er ic  Hobsbaum, the ev idence is  too sketchy to  prove that  the laboring populat ion
w h o s e  con d i t i on s  i m proved  w a s  l a r g er  t h a n  t h e  p op u l a t i on  w h o s e  s t a n d a rd  of  l iv i n g  d i d
not .  Ab ou t  40  p er  cent  o f  the  ind us tr i a l  wor k ing  c l a s s  l ive d  a t  or  b e low  the  p ove r t y  l ine .
Hobsbaum argues  tha t  g ener a l  mo r ta l i t y  r a te s  f e l l  mar ked ly  f rom  the  1780s  to  1810  but
rose  ag a in  unt i l  the  1840s .  Mor ta l i t y  r a te s  d id  not  imp rove  dr as t i ca l ly  unt i l  the  1870s  or
1880s .  Unemploy ment  in  the  1840s  made  paup ers  o f  10  p er  cent  of  the  p opula t ion . Va gr ancy
in  Eng land  increased  f rom the  ear ly  n ine teenth  century  to  the  1830s .  The  s tandard  o f
l i v ing  improved  in  the  1780s  but  then  dec l ined  in  the  fo l lowing  decade .  The  s i gn i f i cant
turn ing  po int  d id  not  come  unt i l  the  1840s .

T. S . Ashton held the  opposi te  v iew of  the  s tandard of  l iv ing debate . He argued that  condit ions
for  laborers  were  becoming b et ter  a t  l eas t  a f ter  1820  and that  the  spread of  the  fac tor y
played a  par t  in  th is  improvement . I t  of fered  s ig ni f icant  employ ment  and g reater  s tabi l i t y
of  consumpt ion. Between 1790  and 1830, fac tor y  pro duc t ion increased  r apid ly,  so  a  greater
propor t ion of  people  benef i ted . The  pr ice  of  tex t i l es  fe l l , reducing  the  cost  o f  c lothing  for
ordinar y  people . Af ter  1820  the  pr ices  of  tea , cof fee , and sugar  a l so  fe l l . The  g row th of
t rade  unions , soc ia l  organizat ions ,  sav ings  banks , and schools  a l l  gave  ev idence  of  the
exis tence  of  a  larger  c lass  of  people  l iv ing  a t  ab out  the  subs i s tence  leve l .

Ashton does  acknowledge  that  large  g roups  of  unski l led workers , such as  seasonal ly  employed
ag r icu l tur a l  workers  and  hand  lo om w e avers ,  bare ly  ma de  a  l i v ing . For  them p r ices  were
h i g h .  He  a s s er t s , h owe ver,  t h a t  t h e  nu m b er  o f  t h o s e  s h a r i n g  t h e  b en ef i t s  o f  econom i c
pro g res s  w a s  l a r g er  t h a n  t h e  nu m b er  o f  t h o s e  w h o  d i d  n o t  b en e f i t .  He  b e l i e ve s  t h a t  t h e
p es s imis t s  fo c u se d  to o  much  o n  th es e  uns k i l l e d  or  s em i- s k i l l e d  g roups .

V I .V I .V I .V I .V I . UUUUU N I TN I TN I TN I TN I T  L L L L L E S S O N SE S S O N SE S S O N SE S S O N SE S S O N S

L e s s o n  O n e :  Pe o p l e  a n d  Ma ch i n e s

L e s s o n  Two :  Wor k i n g  Wo m en  a n d  Ch i l d r en  i n  t h e  Ni n e te e n t h  Ce n t ur y

L e s s o n  T h re e :  Pa r l i a m e n t a r y  De b a t e s  a b o u t  Ch i l d  L a b o r

L e s s o n  Fo u r :  Co n s e qu en ce s :  Ho u s i n g  a n d  Pu b l i c  He a l t h
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I .I .I .I .I . OOOOO B J E C T I V E SB J E C T I V E SB J E C T I V E SB J E C T I V E SB J E C T I V E S

To ana lyze  the  impa c t  o f  inventors  and  the i r  ma ch ines  on  the  Indus t r ia l  Re volut ion .
To  comp are  and  e v a lu a te  th e  cont r ibut ions  o f  th es e  ind iv i dua l s .

I I .I I .I I .I I .I I . HHHHH I S TI S TI S TI S TI S T O R I C A LO R I C A LO R I C A LO R I C A LO R I C A L  B B B B B AAAAA C KC KC KC KC K G RG RG RG RG R O U N DO U N DO U N DO U N DO U N D

The  dr iv ing  force  beh ind  the  Indus t r i a l  Revo lu t ion  was  the  c rea t iv i t y  and
entrepreneursh ip  o f  peop le  o f  var ious  backgrounds .  The i r  work  changed  the

face  o f  Eng land  and  had  a  pro found  e f f ec t  on  the  wor ld .  The  succes s  o f  the i r
invent ions  re su l t ed  both  f rom the i r  gen ius  a s  inventors  and  f rom the  fore s ight

and  energy  o f  cap i ta l i s t s .

The  f i f t y  year s  be tween  1775  and  1825  saw a  dramat i c  change  in  the  t ex t i l e  indus t ry
ow ing  to  the  in t ro duc t ion  of  ma ch iner y  tha t  p rod uce d  a  b e t te r  qua l i t y  prod uc t  a t  a  f a s te r
s p e e d . New  m a c h i n e s , e sp e c i a l ly  t h e  s te a m  e n g i n e ,  a l low e d  t h e  te x t i l e  i n du s t r y  to  m ove
f rom  t h e  dom e s t i c  s p i n n i n g  w h e e l  to  m i l l s  a n d  f a c t or i e s  t h a t  pro d u ced  a bu n d a n t  a m o u n t s
of  power. Even t ua l ly,  not  on ly  tex t i l e  manufa c t ur ing  b ut  a  w hole  r ange  o f  ind us tr i e s  w ere
t r ans forme d  by  the  har nes s ing  of  energ y  base d  on  the  re volut ion  in  the  use  o f  f o s s i l  fue l s
to  dr ive  eng ines .

Indu s t r i a l i z a t i on  a l s o  g ave  i m pe t u s  to  a  t r a n s form a t i on  i n  t r a n s p or t a t i on .  In  t h e  l a te
e i g h te enth  ce ntur y, the  main  means  o f  t r ansp or ta t ion  were  s t ag ecoaches  for  t rave ler s
a n d  t h e  w a go n  a n d  c a n a l s  for  t h e  m ovem e n t  o f  go o d s . O ver  t h e  n ex t  t wo  hu n d re d  ye a rs
the  coming  o f  the  r a i lway  and  the  in te rna l  comb ust ion  eng ine  would  c hange  th i s .  Ear ly  in
t h e  n i n e te en t h  cen tur y, Ma n ch e s ter  b ec a m e  a n  im por ta nt  ce nter  for  ca na l  com munica t ion ,
w i th  wate r ways  l ink ing  the  tow n  to  a l l  par t s  o f  the  Eng land  and  p rov id ing  an  ine xp ens ive
a n d  e f f i c i en t  m e a n s  o f  t ra n s p or t  for  r aw  m a ter i a l s ,  f i n i s h e d  pro du c t s , a n d  fo o d . T h e
nine te enth  cen tur y  a l so  saw the  a r r iva l  o f  the  r a i lway  ne twor k . T he  L ive rp oo l -Manc hes te r
Ra i lway  in  1830  l inke d  the  two  c i t i e s  two  hour s  t r ave l  t ime . So on , a  p er son  cou ld  t r ave l
f rom  Ma n c h e s ter  to  Lon d on  i n  a  d ay. In  1901 ,  e le c t r i c  t rams  a r r ive d  on  the  s t ree t s  o f
Manc h e s ter.  Pub l i c  t r a n s p or t  a l s o  c a m e  i n  t h e  n i n e te en t h  ce n tu r y  w i t h  t h e  f i r s t  h o r s e
buses  a r r iv ing  in  Manches ter.  In  1877  the y  we re  rep laced  by  the  horse  t r ams  and  in  1901
by  the  e le c t r i c  t ram.

I I I .I I I .I I I .I I I .I I I . LLLLL E S S O NE S S O NE S S O NE S S O NE S S O N      AAAAA C T I V I T I E SC T I V I T I E SC T I V I T I E SC T I V I T I E SC T I V I T I E S

1 . D iv i de  the  c l a s s  in to  g roups  and  a s s ig n  ea ch  g roup  one  of  the  inventors  pre sente d
in  S tS tS tS tS t u du du du du d eeeee n t  Hn t  Hn t  Hn t  Hn t  H a n da n da n da n da n d o uo uo uo uo u t s  1 – 6t s  1 – 6t s  1 – 6t s  1 – 6t s  1 – 6 . Us ing  tha t  in for mat ion  a s  w e l l  a s  the  re su l t s  o f  o ther
research , w r i te  an  appl ica t ion  to  have  your  inventor  induc ted  as  a  Fe l low, or  memb er,
of  t h e  Roy a l  So c i e t y  f or  t h e i r  con t r i but i on s  to  t h e  Ind u s tr i a l  Re volut i on . T h e
Roya l  So c ie t y  [www.roya l so c .ac .uk]  was  f ounde d  in  Br i t a in  in  1660  to  adv ance
sc i ent i f i c  re search  and  ach ie vement .  Exp la in  w hy  your  p e r son  shou ld  b e  inv i te d
to  b e co me a  Fe l low. Crea te  and  f i l l  ou t  a  nominat ion  for m  w hich  co nta ins  the
fo l low ing  in f ormat ion :

a. Name  of  t he  inventor  ( t r y  to  f ind  a nd  inc lu de  a  p i c ture)

b . B a ckg round, economic  s ta t us

c . Inven t i on s  ( t r y  to  f i n d  a n d  i n c lu de  a  p i c t ure  o r  d i a g r a m  o f  t h e  i nven t i on )

d . Economic  and  so c ia l  impa c t  o f  the  invent ions

T
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Present  the  f ind ings  to  the  c l a s s .  A f t e r  a l l  the  candida te s  have  been  presented ,
have  t he  c l a s s  vote  by  s ec re t  ba l l o t  to  de ter m ine  wh ich  of  th e  ind iv i dua l s  shou ld
b e  ad m i t ted  t o  t h e  Roya l  S o c i e t y.

2 . Ne w s p a p er  He a d l i n e  A r t ic l e s

Have  s tu de n t s  c re a te ,  e i t h er  i n d iv i du a l ly  o r  i n  g ro u p s , n ew s p a p er  a r t i c l e s  w i t h  t h e
fo l low ing  hea d l ines  ab ou t  the  Ind us tr i a l  Re vol ut i on :

a . JOHN KAY INVENT S  FLYING SHUT TLE

b. JAMES HARGREAVES INVENTS SPINNING JENNY

c . RICHARD ARKWRIGHT DEVELOPS THE WATER FRAME

d . SAMUEL CROMPTON INVENTS THE COT TON MULE

e . EDMUND CARTWRIGHT DEVELOPS THE POWER LO OM

f. JAMES WAT T  INVENTS THE STEAM ENGINE

g . SAMUEL SLATER LEAVES  WITH MILL  KNOWLEDGE

h. RICHARD ARKWRIGHT KNIGHTED BY GEORGE I I I

3 . A r t  and  t he  Ind u s tr i a l  Re volut ion

Have  s t udents  examine  pa int ings  by  Joseph  Mal lo rd  Wil l i am Turner,  John Constab le ,
and  Josep h  Wr ig ht . Have  s tu de nt s  cho ose  one  or  more  pa in t ing  to  ana lyze  us ing
S tS tS tS tS t u du du du du d eeeee n t  Hn t  Hn t  Hn t  Hn t  H a n da n da n da n da n d o uo uo uo uo u t  7t  7t  7t  7t  7  ( Im a g e  A n a lys i s  Wor k s h e e t ) .  Us e  a r t  b o o k s  or  We b  s i te s :

Tu r n e r

h t t p : / / w w w. i b i b l i o. o r g / w m / p a i n t / a ut h / t ur n e r /

h t t p : / / w w w. a r tc yc l o p e d i a . com / a r t i s t s / t u r n e r _ j o s e p h _ m a l l o rd _ w i l l i a m . h t m l

C o n s t a b l e

h t t p : / / w w w. i b i b l i o. o r g / w m / p a i n t / a ut h / co n s t a b l e /

h t t p : / / w w w. a r tc y c l o p e d i a . co m / a r t i s t s / c on s t a b l e _ j o h n . h t m l

Wr i g h t

h t t p : / / w w w. i b i b l i o. or g / w m / p a i n t / a ut h / w r i g h t /

h t t p : / / w w w. a r tc yc l o p e d i a . co m / a r t i s t s / w r i g h t _ o f _ d er by _ j o s e p h . h t m l

C las s  Di scuss io n

Have the  s tudents  share  their  observat ions. How do these  ar t i s ts  por tray  the  Industr ia l
Re vol ut i on  w i t h  re g ard s  to  p eop l e  a n d  m a ch i n e s ?
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L e s s o n  O n e S t u d e n t  H a n d o u t  1

JJJJJ A M E SA M E SA M E SA M E SA M E S  H H H H H A RA RA RA RA R G R E AG R E AG R E AG R E AG R E AV E SV E SV E SV E SV E S

1 7 3 0 ( ? ) – 1 7 7 81 7 3 0 ( ? ) – 1 7 7 81 7 3 0 ( ? ) – 1 7 7 81 7 3 0 ( ? ) – 1 7 7 81 7 3 0 ( ? ) – 1 7 7 8

Before industr ial izat ion, spinning had always been done in houses and small  workshops
w i t h  s p i n n i n g  w h ee l s  wor ke d  by  h a n d . Th i s  w a s  a  s l ow  pro ce s s  a n d  n o t  en o u g h
yar n  co u l d  b e  prov i de d  to  kee p  p ac e  w i t h  t h e  k n i t ter s  a n d  we ave rs  wh o  m a d e  t h e
yar n  i n to  g ar m en t s  a n d  c lo t h .  In  1 7 6 7 , Ja m e s  Ha r g re ave s ,  a n  i l l i te r a te  we aver  f rom
L a n c a s te r,  i nven te d  t h e  “s p i n n i n g  j enny,” a  de v ice  t h a t  s p e ed ed  u p  t h e  p ro du c t i on
of  yar n . Th i s  was  a  use fu l  ma ch ine ,  but  op er a t ing  i t  was  d i f f i cu l t  and  requ i re d
sk i l l e d  l ab orer s .  The  sp inning  j e nny  a l lowed  one  p er son  to  tur n  e i g h t  sp ind le s  a t
on ce  in  ord er  to  sp in  e i g ht  threads .  T he  threads  w ere  not  s t rong  e noug h , howe ve r,
t o  m a ke  g o o d  yar n . Un for tu n a te ly,  p e op l e  w h o  we re  l e f t  w i t h o ut  w or k  b e c a u s e  o f
me chaniza t ion  des t roye d  Harg re aves ’ o r ig ina l  ma ch ine .  He  d ie d  in  p over t y  in  1778 .

F o o t - p o w e r e d  s p i n n i n g  l o o mF o o t - p o w e r e d  s p i n n i n g  l o o mF o o t - p o w e r e d  s p i n n i n g  l o o mF o o t - p o w e r e d  s p i n n i n g  l o o mF o o t - p o w e r e d  s p i n n i n g  l o o m
The advent  of  a  s team-powered spinning  loom during  the  Industr ia l  Revolut ion,  great ly  sped up weaving .

The  “spinning  jenny” was  a  resp onse  to  the  resul tant  need for  thread to  b e  produced fas ter.
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L e s s o n  O n e S t u d e n t  H a n d o u t  2

AAAAA B R A H A MB R A H A MB R A H A MB R A H A MB R A H A M  D D D D D A R B YA R B YA R B YA R B YA R B Y

1 6 7 8 ( ? ) – 1 7 1 71 6 7 8 ( ? ) – 1 7 1 71 6 7 8 ( ? ) – 1 7 1 71 6 7 8 ( ? ) – 1 7 1 71 6 7 8 ( ? ) – 1 7 1 7

In  1708 , Abr aham Dar by  I ,  w hose  f ami ly  or ig ina l ly  s e t t l e d  in  the  Eng l i sh  Mi d lands ,
l e f t  B r i s to l  to  t ake  up  re s idence  in  C o a lbro okda le .  Or i g ina l l y  a  br as s  founder,  he
succe ede d  in  1709  in  sme l t ing  i ron  w i th  coke  ins tead  o f  ex p ens ive  char co a l .  He
m ade  c h eap  i ron  p ot s ,  w hic h  l aunch e d  h i s  f ami ly  d ynas t y  o f  i ron  found ers .  T he
in t ro duc t ion  to  Dar by ’s  pa tent  in  1707  says :

A  n e w  w ay s  o f  c a s t i n g  i ron  b e l l i ed  p ot t s  .  .  .  in  s a nd  on ly,  w i th out  l oa m  or
c lay  by  w hic h  i ron  p ot t s  .  .  .  may  b e  ca s t  f ine  .  .  .  and  w i th  more  ease  and
ex p e d i t i on  a n d  i n  re g ard  to  t h e i r  ch e a pn e s s e  m ay  b e  o f  g re a t  a dvan t a g e  to
t h e  p o ore  o f  t h i s  k i n g dom e , w h o  for  t h e  m o s t  p a r t  u s e  such  w a re  .  .  .  a n d
l i kew i s e  m ay  i n  t i m e  su pp ly  fore i g n  marke t s  w i th  tha t  manufac t ure  o f  our
ow n dominions .

For  Darby, succes s  came  on ly  a f ter  year s  o f  f a i lu re . He  f i n a l ly  s o lved  t h e  m e t h o d
of  ut i l i z ing  co a l  for  the  p roduc t i on  of  i ron . T h i s  was  imp or tant  b e c ause  wood  in
Eng l and  was  be coming  sc arce .  Th i s  s ca rc i t y  drove  up  th e  pr ice  o f  wood , m a k ing
i ron  sme l t ing  w i th  charco a l  to o  ex pens ive .  D a r by ’s  pro ce du re  m a de  i ro n  ch e a p. In
the  year s  fo l low ing  h i s  dea th , the  Co a lb ro okda le  i ronworks  b e came  wel l  know n.
His  son ,  Abr aham I I ,  wo rked  on  per fe c t i n g  t h e  for g i n g  o f  w ro u g h t - i ron  u s i n g  coke ,
and  he  bu i l t  more  fur naces  to  cop e  w i th  increas ing  demand.

Abr aham I I I ,  g r andson  o f  Dar by, bu i l t  the  i ron  br idg e  over  the  S e ver n  Rive r  near
the  te rmin us  o f  the  Shropsh i re  Cana l .  Dar by ’s  team of  wor kmen r a i sed  the  a rches
of  the  Iron  Br idg e  in  the  summer  o f  1779  and  op e ned  i t  in  1781 . D esp i te  de ta i l e d
re cords  o f  the  Dar by  f ami l y  tha t  sur v ive ,  there  i s  no  de ta i l e d  a ccount  o f  the  br idg e’s
ac t ua l  co ns t ruc t ion . The  br idg e  g ave  i t s  name  to  the  indus t r i a l  tow n Iron b r idg e ,
and  i t  i s  today  a  Br i t i sh  na t iona l  monument , o ne  of  the  i cons  of  the  Indus t r i a l
Re vo l u t i o n .

CCCCC ooooo a l pa l pa l pa l pa l p ooooo rrrrr t  Ft  Ft  Ft  Ft  F aaaaa ccccc ttttt ooooo rrrrr yyyyy
As  app ears  in  Vi c t or ians  a t  Wor k  (Co a lbro okda le :  I ronbr idge  Go rge  Museum),  1997
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L e s s o n  O n e S t u d e n t  H a n d o u t  3
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1 7 3 0 – 1 7 9 51 7 3 0 – 1 7 9 51 7 3 0 – 1 7 9 51 7 3 0 – 1 7 9 51 7 3 0 – 1 7 9 5

In  1765 , Jos i ah  We dgwoo d  found ed  a  ne w manufa c t ur ing  p lant  f or  pot ter y.  He  was
the  l a s t  born  o f  twe lve  ch i ldren  in  a  f ami ly  o f  four  genera t ions  o f  pot te r s .  The
out look  for  a  young  mas te r -pot te r  might  not  have  been  promis ing ,  but  s t eam
p ower, tur npike  ro ads ,  and  cana l s  b e gan  to  make  an  impac t  on  the  indus t r y.  Demand
grew for  cheap ,  durab le  ear thenware  d i shes ,  par t l y  because  po l i t e  soc i e ty  drank
cof f ee  and  choco la te  and  mos t  peop le  drank  t ea .  Prosper i ty  was  g rowing  for  mos t
so c ia l  c l a s se s .  In  1759 ,  Wedgwood  op e ned  a  bus ines s  in  S ta f fordsh i re ,  and  h i s
most important product was cream-colored earthenware. A new standard of craftsmanship
ca l l e d  “eng ine  t ur n ing” was  de ve lop e d  w hich  ma de  f lut ing  and  b e a d ing  of  ce ramics
e a s i e r  to  do. We d g wo o d  s o on  a t t a i n e d  s oc i a l  p rom i n e n ce , a n d  h e  w a s  a s ke d  by  h i s
f e l low  p o t ter s  to  b e  t h e i r  s p oke s m a n  b ef ore  Par l i a m en t  i n  p rom o t i n g  con s t r uc t i on
of  a  ne w t ur npike  and  the  Grand  Trunk  Cana l  to  the i r  re g i on  to  sh ip  p ot ter y  to  a
l a rg er  mar ke t .  We dgwoo d  mar r i ed  a  d i s tant  cous in  and  was  the  mas ter  not  o n ly  of
a  thr iv ing  bus ines s  but  a  g row ing  f ami ly.

In  1765 ,  he  rece ived  an  unexpec ted  order  f rom Queen  Char lo t t e  for  a  t ea  s e rv i ce .
A f ter  t h a t ,  h e  ad de d  “p o t ter  to  h e r  m a j e s t y ” to  h i s  b i l l  h e ad s .  He  l a ter  h ad  s e ve r a l
o ther  roya l  c l i en t s ,  inc lud ing  Czar ina  Cather ine  o f  Russ ia .  Hi s  g rowing  bus ines s
ne ed ed  a  ne w fa c tor y, so  in  1769  he  bu i l t  one  he  ca l l e d  Et rur ia .  Th i s  was  a  t r i bute
to  the  wide ly  he ld  but  mis taken  be l i e f  tha t  the  pot tery  found around the  excava t ions
a t  Pomp ei i  in  I t a ly  was  Et r uscan . He  c rea ted  a  neo-c la s s i ca l  s t y l e  and  re produce d
anc ient  cameos .  In  1770–72 ,  he  f aced  d i f f i cu l t  t imes  because  h i s  poor ly  managed
fac tory  su f f e red  f rom worker s  embezz l ing  funds .  In  1772 ,  he  was  f aced  wi th  a
l abor  s t r ike .  He  now re thought  h i s  bus ines s  and  focused  more  on  produc ing  for
t h e  “m i d d l i n g  c l a s s  o f  p e op l e .”

I n  1 7 7 4 ,  h e  invented  J a s per  wa re .  I t  d id  not
need  g l az ing  and  cou ld  be  cu t  and  po l i shed  on
a wheel. He also invented a pyrometer, a thermometer
capable of measuring high temperatures. In recognition
of  th i s  a ch ievem ent ,  h e  wa s  e l ec ted  a  Fe l l ow
of the Royal Society in 1783. He was also instrumental
in  the  format ion  o f  the  Genera l  Chamber  o f
Ma nufa c turer s ,  wh ich  h e l ped  m a inta in  pr i ce s .
In  1787 ,  he  became  invo lved  in  the  Soc ie ty  for
the  Su ppres s ion  of  the  S l ave  Tr ade . In  1790 ,
he  turned  h i s  bus ines s  over  to  h i s  sons .  He
then devoted his time to reproducing the Portland
Va s e , a n  o bj e c t  t h a t  h a d  b ee n  fo u n d  n e a r  Rom e
in 1644 and that  had be longed to  a  Roman ki l led
in  235  CE.  I t  took  h im four  year s  to  make  a
c o p y.

Wedgwood died in  1795 af ter  hav ing  es tabl i shed
n o t  o n ly  a  g re a t  f i r m  but  a  g re a t  i n du s tr y.  His
manag er ia l  e f f i c i ency, avoidance  o f  was te , and
use  o f  cheap  t ransport  a l lowed  h im to  undercut
h i s  compet i tor s .  He  became a  l eader  o f  popular
tas te s .  He  was  a l so  a  s incere  phi lanthropi s t  and
model employer. In 1863, William Ewart Gladstone,

s ta te sman  and  co l le c tor  o f  Wed g ewood  Pot ter y,  commend ed  h im f or  “uni t ing  a r t
w i t h  i n du s t r y.”
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Th i s  image  appeared  on  severa l  me-
dall ions made by Josiah Wedgwood for
the  Soc ie ty  for  the  Suppress ion of  the
Slave Trade in England. In 1837, it subsequently
appeared   on  a  broads ide  publ ica t ion
of an antislavery poem by John Greenleaf
Whi t t i er.
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In  1769 , Ric hard  Ar kw r i g ht  bu i l t  a  sp inn ing  ma chine  tha t  use d  water  p ower. C a l le d
a  wate r  f r ame , i t  was  to o  b ig  to  b e  use d  in  co t tages ,  so  f a c tor i e s  ha d  to  b e  bu i l t  to
house  i t .  Arkw r ig ht  and  h i s  par t ners  s i g ne d  a  l ea se  to  l and  in  Crom ford , D er bysh i re ,
w here  he  b u i l t  a  co t ton  mi l l  in  1771 . Th i s  would  b ecome  Europ e’s  f i r s t  succes s fu l
w a ter- p owere d  co t to n  s p i n n i n g  m i l l .  A  s e con d  m i l l  bu i l t  i n  1 7 7 6 – 7 7  w a s  p ow ere d
by  s t ream. Arkw r i g h t ’s  mi l l s  a re  s e en  by  h i s tor ians  a s  repr esent ing  an  e s se nt ia l
f i r s t  phase  in  the  f ac tor y  sys tem. D er bysh i re  has  e ven  b e en  descr i be d  a s  the  “c r a d le
of  the  indust r ia l  re vol ut i on ,” and  Ark w r i g h t ’s  f a c tor ie s  were  copied  by  ind ustr ia l i s t s
in  Eng land  and  abro ad . Hi s  wate r  f r ame  mad e  s t rong  tw i s te d  yar n . Mi l l  women
op er a ted  i t .  He  a l so  ha d  a  card ing  eng ine , w hic h  c l eane d  r aw cot ton  by  brush ing
ou t  a l l  the  b i t s  o f  d i r t .  Th i s  mach ine  was  run  by  m e n . Th e  a dvan t a g e  o f  A r k w r i g h t ’s
m ach ine  over  the  sp inn ing  j enny  was  tha t  young  p e op le  w i th  ver y  l i t t l e  t r a in ing
cou ld  op e ra te  i t .  Ar kw r i g h t ’s  ne w proces s  o f  ro l l e r  sp inn ing  was  a l so  a  ma jor
success  b ecause  i t  e nable d  m uch  la rger  q uant i t i e s  o f  cot ton  to  be  spun more  quick ly.
Bes ides  prov id ing  bu i ld ings ,  he  had  to  f ind  a  l abor  force .  Some  came  loca l l y  but
o ther  came  f rom out s ide  the  reg ion .  Cromford  v i l l age  was  bu i l t  so  tha t  Arkwr ight
could ful f i l l  his  commitment  to  provide housing for  his  workers .  The mil l  at  Cromford
i s  current ly  be ing  re s tored .

CCCCC rrrrr ooooo m fm fm fm fm f ooooo rrrrr d  d  d  d  d  VVVVV i li li li li l l a gl a gl a gl a gl a g eeeee
Many bui ld ings  s t i l l  appear  as  they  d id  when Arkwright  l ived  there .
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Sa mu el  Gre g  was  one  o f  th i r t e en  ch i ldr en . Un for tunate ly,  h i s  f a ther ’s  bus ines se s
often lost  money. His  uncle , however, ran a  prosperous text i le  company in Manchester.
T h i s  m a n  h a d  n o  ch i l d ren  a n d  o f fere d  to  a dop t  Sa mu el .  At  t h e  t i m e  Ma n c h e s te r
w a s  b e com i n g  a  ce n ter  o f  co t ton  pro du c t i on . Sa mu el ’s  u n c l e  i m p or te d  co t ton  a n d
sold  f in i shed  c loth  b oth  in  Eng land and abro ad. Samuel  l earned  the  bus iness  quick ly.
In  1780 , he  b ecame  a  jun ior  par t ner.  Whe n  h i s  unc le  d i e d , Sa mu el ,  a t  the  young
age  o f  24 , ow ned  o ne  of  the  l a rges t  merchant-manufa c t ur ing  bus ines se s .  A f ter  a
f ew  y ears ,  he  b u i l t  a  mi l l  a t  S t ya l .  Many  o ther  en t re preneurs  w ho  s ta r ted  co t ton
sp inning  f a c tor i e s  went  bankr u pt .  But  he  s ucce ed ed  b ecause  o f  technica l  ex p e r t i s e ,
contac t s ,  and  mone y. He  s t a r t ed  a n  Ap pren t ice  Hous e  for  pa uper  c h i l dren , w ho
w or ked  i n  t h e  m i l l .  M rs .  Gre g  w a n ted  h er  ch i l d ren  to  s h a re  t h e i r  k n ow le d g e  a n d
sk i l l s  w i th  l e s s  for tunate  ch i ldren , so  on  Su n d ay  a f te r n o on s  h e r  d a u g h ter  t a u g h t
t h e  a p pren t ice  g i r l s  to  s e w, re ad , a n d  w r i t e . T h e  Gre g  b oys  t a u g h t  t h e  a p pren t ice
l ad s  re ad i n g , w r i t i n g , a n d  a r i t h m e t i c .  By  1 8 3 4 ,  Gre g  w a s  wor t h  3 1 9 , 0 0 0  p o u n d s .
He  d ie d  tha t  year  a f ter  b e ing  but te d  by  a  s t ag .  Hi s  so n  to ok  over  the  b us ines s ,
w hich  ha d  b ecome  one  o f  the  l a rg es t  co t ton  f i r ms  in  the  count r y.

T h e  A p p r e n t i c e  H o u s eT h e  A p p r e n t i c e  H o u s eT h e  A p p r e n t i c e  H o u s eT h e  A p p r e n t i c e  H o u s eT h e  A p p r e n t i c e  H o u s e
Greg’s  Apprent i ce  House  s t i l l  s tands  to day  and  i s  open  for  tour s .
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Rob e r t  O we n, soc ia l i s t ,  en t re prene ur, Utop ian  p lanner,  t r ade  un ioni s t ,  and  p io neer
of  t h e  co - op e r a t ive  m ovem e n t , b e c a m e  i nvolved  i n  m a n u f ac tu r i n g  a t  t h e  a g e  o f
n ine te en  a s  a  su p er in tend ent  o f  a  sp inn ing  mi l l .  He  was  the  f i r s t  in  Eng land  to  use
f ine , lo ng- f ibre d  Ame r ican  sea- i s l and  co t ton . He  so on  mas tere d  the  a r t  o f  co t ton
sp inning  and  ear ne d  a  cons id er ab le  rep uta t ion  a s  a  p rod uce r  of  f ine  tex t i l e s . H is
contac t s  e ven tua l ly  l e d  h im to  Caro l ine  Da le  (daug hter  o f  h i s  par t ner  Dav id  Da le )
and  to  par t nersh ip  in  mi l l s  a t  New Lanark  in  Lanar ksh i re ,  Sco t l and . Here  he  s t a r te d
a  b o ld  e conomic  and  so c ia l  ex p er iment  f or  workers  w hic h  b ecame  succes s fu l  in
New Lanark and was promoted abroad as a model. Owen’s social reforms and organization
ex te nde d  to  e ve r y  a spe c t  o f  v i l l ag e  l i f e  in  Ne w Lanar k . Hi s  s ing le  g rea te s t  l e g a cy
was  h i s  educa t ion  ins t i t ute .  I t  was  he re  in  1816  tha t  the  sys tem of  in fant  e duca t ion
in  Br i t a in  b e g an . La ter,  thousands  o f  v i s i tor s  f rom abro ad  pas se d  throug h  the
v i l l ag e  and  the i r  imp res s io ns  home. He  a l so  e s tab l i she d  a  “s i ck  fund” to  w hich  the
mi l l  wor kers  cont r ibuted  a  s ix t i e th  par t  o f  the i r  wag es .  The  v i l l age  shop  was  s tocke d
w i th  g oods  he  b oug ht  w hole sa l e  and  so ld  a t  a lmos t  cos t .  Th i s  be ne vo lence  promp te d
commerc ia l  e f f i c i ency. Hi s  employees  mad e  qua l i t y  go o ds  so ld  a t  rea sonab le  pr i ce s .
He  a l so  kep t  a  che ck  on  the  sa l e  o f  w hi ske y  and  cont ro l le d  dr unkenness  in  the
v i l l a g e .  He  s a i d , “ My  i n ten t i on  w a s  n o t  m ere ly  t o  b e  a  m a n a ger  o f  co t ton  m i l l s , b ut
to  chang e  the  condi t ions  o f  the  p e ople  w ho  w ere  sur rounded  by  in j ur ious  in f lu ences
u p on  the  char ac ter  o f  the  e n t i re  p opula t ion .”

O we n t r ave le d  throug hout  B r i t a in  and  Wes tern  Europ e  lobby ing  Par l i ame nt  and
the  church  on  h i s  re forms .  In  1824 , he  hea d ed  to  New Har mony,  Ind iana  to  e s tab l i sh
an  e x pe r ime nta l  co-op er a t ive  comm uni t y.  Hi s  id eas  for  so c ia l  re for m were  we l l
re ce ived  a t  f i r s t ,  but  the  communi t y  d id  not  l a s t  lo ng . He  l e f t  Ne w Har mony  in  the
care  o f  h i s  so n , but  t he  ex p er im ent  ende d  in  th e  l a te  1 8 2 0 s  in  d i s a s te r  a t  th e  cos t
of  much  of  O wen’s  p e r sona l  for tune . In  the  fo l low ing  years  he  p rov ided  t r ade
unions with a  pol i t ical  phi losophy and str ived to organize them. His  ef for ts  culminated
in  the  founding  of  the  Gr and  Na t i ona l  Conso l ida te d  Tr ades  Union  in  1834 . Th i s
i de a  w a s  a h e a d  of  i t s  t i m e , h ow e ver,  a n d  i t  co l l a p s ed  w i t h i n  i n  a  ye a r.  Th i s  w a s  t h e
end  of  O wen  a s  an  in f lu ent ia l  force .

RRRRR ooooo bbbbb eeeee rrrrr t  Ot  Ot  Ot  Ot  O wwwww eeeee n  Mn  Mn  Mn  Mn  M eeeee m om om om om o rrrrr i a l  Mi a l  Mi a l  Mi a l  Mi a l  Mu s eu s eu s eu s eu s e u mu mu mu mu m
The museum is  on the  g round f loor  of  the  Town Counci l

bui ld ing  in  New ton, Wales . Many of  the  exhibi t s  can b e  seen
on the  museum’s Web s i te :

ht tp : / / robert-owen.midwales .com/rowen
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S tS tS tS tS t eeeee p  1 :p  1 :p  1 :p  1 :p  1 :  O O O O O b s eb s eb s eb s eb s e rrrrr vvvvv a ta ta ta ta t i oi oi oi oi o nnnnn

A . S t u dy  the  imag e  (pa in t ing , dr aw ing , p hotog rap h , e tc . )  for  2  min utes .  For m an
over a l l  impres s io n  of  the  imag e  and  then  e xamine  ind iv i dua l  i tems .  Next ,  d iv i de
the  imag e  in to  qu adr ant s  ( four  par t s )  and  s tu dy  each  se c t i on  t o  s ee  w hat  ne w
de ta i l s  b e come v i s ib l e .

B . Us e  t h e  ch a r t  b e low  to  l i s t  p e op l e ,  ob j e c t s ,  a n d  a c t iv i t i e s  i n  t h e  i m a g e .

S tS tS tS tS t eeeee p  2 .p  2 .p  2 .p  2 .p  2 .  I I I I I n fn fn fn fn f eeeee rrrrr eeeee n cn cn cn cn c eeeee

B a s e d  o n  w h a t  yo u  h ave  o b s e r ve d  a b o ve ,  l i s t  t h re e  t h i n g s  yo u  m i g h t  i n fe r  f ro m  t h i s  i m a ge :

1 .

2 .

3 .

S tS tS tS tS t eeeee p  3 .p  3 .p  3 .p  3 .p  3 .  Q u e s t Q u e s t Q u e s t Q u e s t Q u e s t i oi oi oi oi o n sn sn sn sn s

A . What  q ues t ions  do es  th i s  phot og r a ph  r a i se  in  your  mind?

B . Wh e re  co u l d  yo u  f i n d  a n s we rs  to  t h em ?

Ad a p t a t i o n  o f  “ P h o t o g r a p h  A n a l y s i s  Wo r k s h e e t ,” d e s i g ne d  a n d  d e ve l op e d  b y  t h e  E d u c a t i o n  S t a f f ,  Na t i o n a l  A rc h ive s  a n d
Re co r d s  Ad m i n i s t r a t i o n ,  Wa s h i n g t o n ,  D C  2 0 4 0 8
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