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Condition Check one Check one 
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Describe the premnt and original (if known) physicai appearance 
S M Y  DESCRIPTION 

The Tubal Furnace Archaeological S i t e  i n  Sp 
of a narrow, heavi ly  wooded hollow, approximately 

the  Rappahannock River. The furnace 
i n  heinht ,  is obscured by dense underbrush (Photo 1). The nominated - - ~ - - - - - . . .- - -  - -  

acreage, which l i e s  between an abandoned port ion of t o  t he  west, and - t o  the e a s t ,  is expected t o  encoinpass k b a 1  Furnace ' ;br inc&pal  ore-procea- 
s i n g  a r ea  and  re la ted  f a c i l i t i e s .  

DETAILED ANALY S IS 

The Tubal Furnace Archaeological S i t e  was surveyed by Ned Heite of t he  Virginia  
Hfs to r i c  Landmarks Comission i n  1968, a t  which t i m e  i t  was designated 44SP12 i n  t he  
s t a t e ' s  inventory of archaeological  sites. Heite reported t h a t  a member of the Archaeo- 
l o g i c a l  Society of Vi rg in ia  and two col lege s tudents  from Cal i forn ia  had done l imited 
t e s t i n g  a t  t h e  s i t e .  I n  1977 the  site was v i s i t e d  by a s t a f f  a rchaeologis t  during a 
survey of t he  Upper Rappahannock River., He noted t h a t  s l a g  was v i s i b l e  on the su r f ace  
of t he  s i t e  and tha t  it  extended eastward across the  stream. 

I n  1981 a more comprehensive Virginia H i s to r i c  Landmarks~Connaission survey deter-  
mined the  dimensions of t he  furnace s i te  and assessed its condition. The furnace is b u i l t  
i n t o  t h e  western s lope  of  a hollow. The eas te rn  and southern s i d e s  of t h e  furnace were 
v i s i b l e ,  and t h e  presence of a tuyere ho le  was noted (Photo 2). The tuyere,  which pro- 
vided b l a s t  f o r  t he  furnace, consisted of an open b r i ck  arch,  t h r e e  f e e t  high and four  
f e e t  wide, l y ing  ten  f e e t  above the  furnace base. Brick fragments, s h e l l ,  and ash  were 
observed sca t t e r ed  over t he  su r f ace  of the s i t e ,  which contained no o t h e r  v i s i b l e  a r t i -  
f a c t u a l  mater ia l .  Although no t r aces  of a dam o r  r ace  were v i s i b l e ,  t h e  ex ten t  of drop 
between the  furnace and the  confluence of t he  Rappahannock River and its t r i b u t a r y  about 
two hundred yards t o  t h e  south of the  tuyere make i t  l i k e l y  t h a t  any f e a t u r e s  assoc ia ted  
wi th  t h e  u t f l i z a t i o n  of waterpower for  t h e  furnace a r e  contained wi th in  t h e  acreage nomi- 
nated. Heavy overgrowth impeded d i t e  v i s i b i l i t y .  

Approximately 100 t o  150 yards v e s t  of the  furnace are t.he remains of a C i v i l  War 
t r e n i h  l i n e ,  running on a nortlv eouth a x i s  along t h e  c r e s t  of the  r fdpe  above t h e  furnace. 
Wo earthworks, a t r i angu la r  f o r t i f i c a t i o n  facing e a s t  and an a r t i l l e r y  bas t ion  one h u ~  
dred yards  .to the  south of  t he  furnace and f o r t ,  are included i n  t h e  nominated acreage 
and have been designated 44SP61. 



8. Significance 

Period 
- prehlstorlt 
- 140G1499 
- 150G1599 
- 160G1699 
& 170G1799 - 180G1899 
- 190G 

Areas of Significmcm-Check and justlfy bsiew 
archeology-prehlstorlc - community planning - landscap architecture rellglon 

-& archeology-hlstorlc - conservation - law - sclente 
- agriculture - economic8 

K "'""" - sculpture 
architecture - education - mllltary - socleV 

- art - engineering - muslc humanltarlan - commerce - exploraHonhettlement philosophy - theater 
- communlcatlons L Induslry - polltics/government transponetlon - invention other (specify) 

Spgcific dates ca. 1717 BuilderlArchitect Alexander Spotswood 
- 7- 

Stalement of Significance (in one paragraph) 
4 4' STATEMENT OF S I G N I  FICANCFI 4 ' Y 

The Tubal Furnace Archaeological S i t e  i n  Spotsylvania County, Virginia ,  constructed 
ca. 1717 under ttk d i r ec t ion  of Lt. Gov. Alexander Spotsvood, i s  the e a r l i e s t  dated, 
archaeological ly  i den t i f i ed  i r o n  furnace i n  Virginia. Styled by h i s  contemporaries a s  
the Tubal-Caine of Virginia.  Spotsvood operated h i s  furnace with the labor  of s k i l l e d  
Negro s laves ,  a pioneering en te rp r i s e  i n  the  use of s l ave  labor  i n  technological industry 
t h a t  was continued by Spotswood's descendants f o r  two generations. S c i e n t i f i c  excavation 
of t h i s  i n d u s t r i a l  complex could y ie ld  previously unavailable research da ta  on e a r l y  18th- 
century i r o n  manufacturing technology. Tubal Furnace was a l s o  the  s i t e  of Union entrench- 
ments during the C iv i l  War. 

HISTORICAL BACKGROW 

Short ly  a f t e r  h i s  a r r i v a l  i n  Virginia  i n  June 1710, Lt. Gov. Alexander Spotswood 
perceived t h a t  the colony had a valuable na tu ra l  resource f o r  development i n  i ts r i c h  
depos i t s  of i r o n  ore. However, an  apparent'ly apa the t ic  House of Burgesses took no ac t ion  
on h i s  proposal t ha t  i r o n  mining be pursued a s  a public en t e rp r i s e  and t h a t  the p r o f i t s  
of the  indus t ry  be used t o  defray the cos t  of government. Spotswood's appeal t o  the  Board 
of Trade i n  London f o r  f inancing i n  1711 a l s o  met with lack  of success due t o  e f f o r t s  there 
to  pro tec t  England's i r o n  manufacturing industry from less-expensive competit ion from the  
colonies. Spotmood's i n t e r e s t  i n  mining did not wane, however. In  June 1713 he wrote 
t o  h i s  English agent. Colonel Blakiston, t h a t  a major i r o n  deposi t  had been discovered 
and t h a t  he and ' severa l  o t h e r s  were involved i n  t he  enterprise .  He urged Blakiston t o  
obta in  a land grant f o r  them quick1y.l While Spotsvood apparently arranged with the  
Baron DeCraffenreid t o  send a number of German minere t o  America a t  Spotswood's expense, 
Spotswood represented t o  t h e  Lords of Trade i n  Ju ly  1714 t h a t  he had received twelve immi- 
grant  f ami l i e s  from Siegen (Westphalia), Germany, who had been abandoned by DeGraffenreid 
and t h a t  he had s e t t l e d  them i n  a f o r t  where, he al leged,  they would se rve  a s  a b a r r i e r  
aga ins t  the l ios t i le  Indiana along the  colony's northwestern f ron t i e r .  Spotswood claimed 
t h a t ,  f o r tu i tous ly ,  the  Germans were experienced mfners and t h a t  he had seated them upon 
lend containing minerals including e i lve r ,  a so-called royal metal.2 

Following Queen Anne' e death Spo tmood pressed h i s  case with King George, emphasizing 
the  common ethnic  bond of t he  Ranoverian monarch and the miners as w e l l  a s  the  king 's  aware- 
ness,  as P German, of the value of mining on the European continent.  He requested permis- 
s ion  t o ' p u t  the miners t o  work a t  once and expressed h i s  hope tha t  more German miners would 
come t o  Virginia,  encouraged by t h e  good circumstances of t h e  f i r s t  a r r i v a l s .  In  fac t .  
the  acc~nunodations provided by Spotswood consis ted of a few small, squal id houses on the 
colony's outermost f ron t i e r .  Moreover, l a t e r  cour t  records reveal  t h a t  Spotswood persuaded 
the  Germans to s ign a r t i c l e s  of indenture when they had l i t t l e  command of the  English 
language. Spotswood prevailed upon the Virginia  Assembly t o  grant t he  Germans a seven-Year 
exemptioa from public l ev i e s ,  based upon t h e i r  usefulness a s  a pro tec t ive  b a r r i e r ,  thus 
allowing them to work off  t h e i r  indentures without the encumbrance of taxes.  
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8. S ign i f icance  -- H i s t o r i c a l  Background 

However une th ica l  were Spotswood's p o l i t i c a l  machinations i n  e s t a b l i s h i n g  h i s  i ron-  
works, he qu ick ly  revealed himself t o  be a 6 k i l l f u l  entrepreneur.  He r ap id ly  developed 
an.  i r o n  manufacturing f a c i l i t y  t h a t  insp i red  William Byfd I1 t o  c a l l  him the  "Tubal-Caine 
of ~ i r g i n i a , "  a sobr ique t  based upon Genesis 4:22 i n  which Tubal-Caine, son of Caine and 
grandson of Adam and Eve, is named the f a t h e r  of every fo rger  of copper and i ron .  

t . I .  

Court testimony and t he  d i a ry  of John Fantaine i n d i c a t e  t h a t  Spotswood began mining 
i r o n  i n  1 7 1 6 , ~  years  before  he received permission t o  do so ,  e x t r a c t i n g  ore from land 9 he  d i d  not own, Spotswood secured t i t l e  t o  the  3,229-acre Cermanna t r a c t  i n  t he  name of 
William Robertson, Clerk of the  Council,. on October 31, 1716. Through Thomas Mones and 
Robert Beverley i n  February 1719, he secured a pa t en t  t o  the  Mine Trac t  o f  15,000 a c r e s ,  
th'e l and  on which Spotswood b u i l t  h i s  i r o n  furnace.  He a l s o  obtained an i n t e r e s t  i n  the  
WiJderness, Fork and Massaponax t r a c t s ,  most of which l a y  i n  newly c rea ted  Spotsylvania  
County, where patentees ,  under a l i b e r a l i z e d  land po l i cy  i n s t i t u t e d  by Spotswood i n  1721, 
were guaranteed mineral  r i g h t s  t o  " a l l  Veins, mines and Quarr ies  a s  w e l l  discovered as 
not  discovered. "l' 

Spotsvood i n  1739 wrote t h a t  h i s  b l a s t  furnace had been i n  opera t ion  wi th  s l a v e  l abo r  
f o r  twenty years ,  o r  s i n c e  1719, but is  is l i k e l y  t h a t  the  furnace was i n  a c t u a l  production 
a t  l e a s t  two years  e a r l i e r  w i t h , t h e  l abor  of h i s  indentured se rvan ts .  William Byrd I1 re- 
por ted  t o  t h e  Board of Trade i n  1721 t h a t  sow and p i g  i r o n  were being produced a t  ~ p ~ t s w o ~ d ' s  
ironworks, and i n  1724 Hugh Jones wrote t h a t  spotsvoodts  i r o n  "has been proved t o  be good, 
and 'ti. thought w i l l  come a t  a s  cheap a Rate as any imported from o t h e r  The 
Board of Trade l a t e r  learned t h a t  Spotswood had "brought h i s  i r o n  works to. such pe r f ec t i on  
t h a t  he now sells by publ ic  auc t ion  a t  W i  l iamsburgh backs and frames f o r  Chymnies, P o t t s ,  
doggs, f r y i w ,  s t e d n ~ ,  and baking pans."i This r e p o r t  ref  e r r ed  t o  an  a i r  furnace which 
Spotstmod had es tab l i shed  a t  Massaponax Creek on t h e  bppahannock below Freder icksburg,  
where p ig  i r o n  was melted and recast i n t o  goods. spotswood also owned an  i n t e r e a t  i n  a 
b l a s t  fu rnace  a t  F rede r i cksv i l l e ,  twenty-f i v e  mi les  southwest of Freder icksburg . I n  1725 
t h e  i r o n  mine t r a c t  w i th  6 p lan ta t ions ,  horses ,  t he  furnace,  IS4 cattle,  and improvements 
was app ra i s ed -by  county o f f i c i a l s  a tL7 ,200 .  

Two mid-18th-century maps dep i c t  t h e  l o c a t i o n s  of Germanna and Tubal Furnace and t h e i r  
r e l a t i v e l y  c l o s e  proximity on t h e  Rappahannock River. Pe t e r  Je f fe r son  and Robert Brooke '8 

1747 map of Vi rg in ia  and t h e  ~ r ' ~ - ~ e f f e r s o n  map of 1751 show Tubal and Germanna a s  w e l l  a s  
Hassaponax, o r  Nevpost (Figure  1). 

I< b732 Spotswood shared with  William Byrd I1 t h e  d e t a i l s  of h i s  i r o n  manufacturing 
~ p e r ~ t i o n a  a t  Tuba1 and Uassaponax and conducted him on a t ou r  of both f a c i l i t i e s e 7  u- 
though t h e r e  were i r o n  d e p o s i t s  i n  s eve ra l  p a r t s  of Spotswood's 45,000-acre t r a c t ,  t h e  
mine he  workad i n  1732 l a y  t h i r t e e n  miles  below Germanna, one mile from ~ u b a l  Furnace, t o  
which ore was t ransported by ox c a r t .  There, t h e  o r e  was converted i n t o  p ig  i r o n  and c a r t e d  
f i f t e e n  miles t o  Massaponrx f o r  processing i n t o  ironware. 

Spotswood conducted Byrd from Ge-nna t o  h i s  mines over a c l ean  and well-marked 
road. Enroute, Byrd witneesed t he  process by which Spotswood's men mined t he  i r o n  ore .  
A hole ,  d r i l l e d  approximately e ighteen inches  deep and d r i ed  with  a probe, was charged 

(See Continuation Sheet H2) 
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8. Signif icance -- H i s t o r i c a l  Background 

with a c a r t r i d g e  containing four  ounces of powder and priming. The hole was then sealed 
with s o f t  s tone  and p ie rced  with a priming iron. In to  t h i s  smaller  hole,  a l i t  paper 
moistened with s a l t p e t e r  was dropped, which ign i ted  the powder and blew the  o re  t o  the  
surface.  

Byrd wrotel that  t he  Tubal Furnace was b u i l t  of rough s tone  and t h a t  an  overshot 
wheel twenty f e e t  i n  diameter powered its bellows. Water was conveyed by wooden pipes  
s ix ty  f e e t  from one small  stream and nineteen hundred f e e t  from another t o  the wheel which 
operated with l i t t l e  water. R e d  oak was considered the bes t  wood fo r  coal ing.  Carts  which 
brought coa l  t o  Tubal and discharged i t  through folding doors i n  the vehic les '  bottom sur- 
face  could haul 110 bushe ls  of coa l  per load. 

Spotswood indicated t h a t  a good furnace could be b u i l t  f o r j 7 0 0 .  I f  ore ,  wood, 
water, and t r anspo r t a t i on  (via  iron-shod wheel car r iages  and ox teams) were ava i lab le ,  
success was assured. The work fo rce  of an  i r o n  p lan ta t ion  would include a founder, mine 
r a i s e r ,  c o l l i e r ,  s tock taker ,  c l e r k ,  smith, carpenter,  wheelwright and severa l  c a r t e r s ,  who 
could be employed f o r  about L500 a year. In an August 1732 l e t t e r  Spotswood a l s o  indicated 
t ha t  he had always had a t  l e a s t  one mason among h i s  indentured people t o  construct  and 
r epa i r  t he  furnace hea r th s  and wal ls .  

According t o  Governor Cooch, wr i t ing  t o  the Board of Trade, t he re  were four  i r o n  
furnaces i n  Virginia  by 1734: t h r e e  b l a s t  furnaces which produced p ig  i r o n  and an a i r  
furnace which produced a v a r i e t y  of ironware. Gooch noted t h a t  boxes f o r  c a r t  wheels were 
made a t  t h e  a i r  furnace and marketed throughout t he  colony and t h a t  they were occasionally 
exported t o  o ther  p a r t s  of  America and the  B r i t i s h  Weat Indies.  Cooch reminded the board 
t ha t  t he  A c t  of 1727 precluded persons employed i n  the  i r o n  indus t ry  from growing tobacco 
and assured them t h a t  i r o n  manufacturing i n  Virginia  was very unprof i tab le ,  an assurance 
he r e i t e r a t e d  t o  the  board f i v e  years  l a t e r .  

I n  1739, while preparing t o  leave t h e  colony, Spotswood draf ted  a l e a s e  fo r  h i s  
Mine Tract  and Tubal Furnace i n  which he argued the  merits of se l f - suf f ic iency  i n  an i r o n  
plantat ion.  Be a s t u t e l y  recognized the  dependency of i r o n  manufacturing upon agr icu l ture ,  
which produced food f o r  ,workers and d r a f t  animals a l i k e ;  upon a dependable source of water; 
and upon t h e  a v a i l a b i l i t y  of  cheap labor .  Spotswood, by u t i l i z i n g  s k i l l e d  Negro s l aves ,  
demonstrated t h a t  they could become t ra ined  s p e c i a l i s t s  and thus  pioneered i n  the  appl i -  

. ca t ion  of s l a v e  labor  t o  technological  industry.  Spotswood ' a l e a s e  f ndicated t ha t  h i s  only 
hired employees were a founder and general  overseer.  

Spotswood wrote t h a t  he had "culled h i s  estate f o r  a l l  h i s  choice s l aves  and t ra ined  
them a t  considerable  expense f o r  20 years ,  t h a t  he hired no woodcutters, miners, furnace 
keepers, c a r t e r s ,  wheelwrighte o r  smithe, '18 B e  claimed to  have an inexhaustable supply of 
wood and ore and an abundance of feed f o r  s l aves  and cattle, and t h a t  h i s  woodmen c u t  a l l  
t he  timber used i n  manufacturing. Spotmood noted t h a t  h i s  s l aves  "make t h e i r  awn cabin. 
o r  Habi ta t ions i n  t h e  woods without oar  f a r th ing  of expense t o  and t h a t  even the  hides  
used t o  make t h e i r  shoes came from cattle slaughtered on the  p lan ta t ion .  Corn f o r  t h e  
s laves '  food was ground a t  a g r i s t  m i l l  run by s l ave  labor ,  a l s o  on the  i r o n  mine planta- 
tion. Spotswood concluded by s t a t i n g  t h a t  with the exception of t he  founder and overseer ,  
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8. S igni f icance  -- His to r i ca l  Background 

"the whole of my ironworks is ca r r i ed  on by s l aves  who heve no wages and who w i l l  always 
be more subserv ien t  and observant of Orders than ~ r e e m e n ' i n  t h i s  country w i l l  be. 1110 
. '  

Spotswood's mine t r a c t  l e a s e  offered tenure of 23,000 ac re s  with a g r i s t  m i l l ,  
p l an t a t i on  bui ldings,  and the Tubal Furnace, a s  wel l  a s  100 acres ,  t he  i r o n  yard, car- 
r iagee ,  t h e  ca r t ey ' s  house, an ox house, and. a wharf a t  Massaponax (Newpost). Mention 
was a l s o  made of a 24-stal l  ox house located a t  Tubal. Spotswood offered t o  the l e s see  
60 male and female s laves  cur ren t ly  working on h i s  mine t r a c t ,  p lu s  12 t o  15 s l ave  ch i l -  
dren, 400 head of d r a f t  oxen or  b u l l s  broken t o  the  yoke, and 160 head of c a t t l e .  He 
included use o f '  f u l l y  equipped iron-shod tumbills,  coa l  c a r t s  and hay wagons, and working 
c a t t l e ,  p l u s  a l l  the  charcoal and cordwood on hand a s  of November 1 ,  1739. A s  r e n t ,  Spots- 
wood expected an annual payment of Z500 s t e r l i n g  and twenty tons of p ig  i ron .  A t  the 
termination of the  lease ,  a l l  of the  land, slaves,and f a c i l i t i e s  were t o  be returned t o  
him i n  an  equal  condi t ion t o  when they were leased. 

Less than a year a f t e r  Spotswood proposed l ea s ing  h i s  mine t r a c t  and h i s  house a,t 
Gerrnanna, he was ca l led  t o  mi l i t a ry  s e rv i ce  i n  Cartagena. A month before  depart ing he 
made h i s  w i l l ,  e n t a i l i n g  h i s  lands t o  h i s  e l d e s t  son, John. Under t h e  terms of the w i l l ,  
the  mine t r a c t  could be leased f o r  twenty-one-year i n t e r v a l s  but  no t  so ld .  Its land and 
equipment w e r e  t o  be retained intact ,and e igh ty  adu l t  s laves  and twenty s l a v e  ch i ldren  
were t o  be maintained on the  mine t r a c t .  Enroute t o  h i s  mi l i t a ry  assignment, Spotswood 
died i n  Apr i l  1740 a t  Annapolis, Maryland. H i s  e l d e s t  son, John, a minor, i nhe r i t ed  the 
mine t r a c t  which stayed i n  the Spotswood family f o r  two generations.  Mining operat ions 
a t  Tubal apparent ly  ceased a t  the  ou tse t  of t h e  19th century. Whether t he  cause of t h i s  
dec l ine  was poor f i n a n c i a l  management o r  a lack  of o r e  is unknown. 

La t e r  i n  the  19th century, C i v i l  War f o r t i f i c a t i o n s  were b u i l t  ad jacent  t o  Tubal 
Furnace. During the  B a t t l e  of t he  Wilderness, on Hay 2, 3, and 4, 1864, Union troops 
constructed entrenchments, including an a r t i l l e r y  bas t ion  and a t r i a n g u l a r  earthworks 
near t he  furnace si te,  a l l  of which a r e  included i n  the  nominated acreage. An 1864 map 
by Confederate cartographer Jed Hotchkiss ahows these  earthworks bu t  does no t  depict  the  
furnace. Modern U. S.G. S . topographic maps dep ic t  and l a b e l  the furnace s i te  as ~ ~ o t s w o o d  's 
Furnace ru ins .  

The Tubal Furnace Archaeological S i t e  is thus s i g n i f i c a n t  a s  t he  s i te  of both the 
o l d e s t  a rchaeologica l ly  i d e n t i f i e d  b l a s t  furnace i n  Vi rg in ia  and t h e  f i r s t  f i n a n c i a l l y  
successful  i r o n  manufacturing f a c i l i t y  i n  America. I t  may w e l l  have been the most tech- 
no logica l ly  advanced i r o n  furnace of its day. Because t h e  site of Spotswood's h s s a ~ o n a x  
a i r  furnace has  been destroyed by modern construct ion,  t h e  Tubal Furnace is the  only sur- 
viving remnant of Spotswood's i n d u s t r i a l  en t e rp r i s e .  Archaeological research a t  Tuba1 
Furnace could shed much l i g h t  on e a r l y  18th-century manufacturing technology. One of only 
t h r ee  i r o n  furnaces of its e r a  t ha t  survive i n  Virginia ,  i t  w a s  t h e  f i r s t  one capable of 
achieving t h e  higher temperatures required f o r  ex t r ac t i ng  i r o n  from hemati te  o re ,  a s  OP- 
posed to l imoni te  ore,  o r  bog i ron ,  previously used i n  American furnaces.  P a r a l l e l  archae- 
o log i ca l  research  could b e  conducted a t  t h e  site of Cermanna, where  potsw wood's German 
miners l i ved ,  and a t  t h e  Tubal Furnace site, where they worked. Comparative archaeological 
research could a l s o  be performed a t  the  Accoteek furnace s i te  i n  S ta f ford  County, Virginia-  
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8. Sign i f icance  -- H i s t o r i c a l  Background (Footnotes) 

' ~ l e x a n d e r  Spotmood, The O f f i c i a l  L e t t e r s  of Alexander Spotswood, ed. R.A. Brock 
(Richmond, 1882), I, p. 281. * 

 bid., 11, p. 66. . 

' ~ o h n  Fontaine. The Joprnal of John Fontsine.  1710-1719, ed. E.P. Alexander 
(Charlot  t e s v i l l d ,  1972), p. 102. 

4 ~ a l l  M. Nugent, Caval iers  and Pioneers:  Abs t r ac t s  of Vi rg in ia  Land Pa ten t s  and 
Grants  (Richmond, 1979). 111, p. 295. 

'nugh ~ones , " ' h e  Present  S t a t e  of v i r g i n i a y i n  Leoni tas  -@d_son, Alexander Spotswood, 
Governor of Colonial  Virginia ,  1710-1722 (Ph i lade lph ia ,  1932), p. 296. 

7 ~ i l l i a o  Byrd, 11, Progress t o  t h e  Mines i n  t h e  Year 1732, i n  W.W. S c o t t ,  A His to ry  
of Orange Cpunty, Vi rg in ia  (Richmond, 1907), pp. 89-94. 

'Alexander Spotwood,  Ironworks a t  Tuball:: Terms and Conditions f o r  t h e  Lease, ed. 
L.J. Capon (Cha r lo t t e sv i l l e ,  1945), Item 11. 

 bid., Item 11. 

1°1bid., Item 11. 
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