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I 

In tl» prin3 ot 1939 the legtal ture of t l"A, State or naue . 
in eympa.thy with otll&r i:»aGUl"Oo taken. in aup .-crt or stato wtd 1ndua­
trial1sat1on and deTelop:r»ntal. program 1n•titutec1 at t :Bt ti::&. e;ra,nted 
~5000 to be Wied tor t'lw tellonhipa uncler the direotlan of tho Univer­
sity ot ltan.81:ia. 'lhi■ paper a written under tt• authority ot cme or 
thHe tellonhlp■ eatabliahod to atudy the outlook for ola;f pro-
a.t incluetrioe. 

?ht State Oeolog!oal SU!"'Ve'.V' ot aas ma ioen lnvost1u ti i'!J' olay 
dopoelta ot ti-, central north oentJ:"9.l eeot1ona of t ~ ts, 
ts ooavimed tre.t tm• new depoeits otter opportunitos tor e roi -.1 
ezplo1tet1on. iOCordlng to thtlr tentatiw opinion., the do osita ore 
ol auoh extent a • quali t , t t tl'e. otter nt.·• .te-rlc.lJ:: w :tch would 
aup art plants wit procluots. l'Wlging 1n t y,~ tr potter,r to tire 

t.ok . This ■tud-9 atte to t.o af181fflr ti'e questtcxu "Im x. tt:, nd bow 
~t are the m:t1rket ing pOG~1b1Ut1ea tor produota of z .,o of t d.a 
nature.• 

This s:tud.; .... ls, of meeoctty-, on 1.no® l ete answer to t 1 quostian. 
It 1a the writer•• n&,r>e , hoirlowr, t h t t terlal rooontoo. t a lo.id 
the grQIDd work for 1DOl'C cl tailed stud~, und that oerto.1n. oomlusicme 
clrmm are wart -:;y ot -eouidcre.t1on • 

• olasaitioo.tion of ·.:> field of covere.!13 ~ t ;10 ,tor.:} cl y ~ roduots, 
up<m t ie 11,.'.uia of uae of -•:e ~tu.red •·terial , prosonta a di vtaioa 
aimi r ·t o ti-. follovd.ne ectednl.e whioh is ~oated o.s adequate• 
it J1C' e 1no·q,let.e • autllm of all praotioal uaee tOJ' too nmly di~­
oo'V'ON>d olay dopoalt• ot Ka.mu . 

"·• ildine terWi1 
1. txterior sur1"uc • - ~e rio •· tile, t r oot • nnd 

ao tarth. 
2. Found.at.ims nd M&pvorta • o<n110ll brio N'ld tile. 
s. I ntorior par. 06Qe • tnto,ior, wal • nd tloar tile . 
4. Ite~ of uae ~nimtl ? - tue . d to u1 ld1J:X& struotw-ee -

stud:tar,v • ~r lpe, nnd ao forth. 

• Pottoey - utlllt· and a rtiatio wares 

c. at reoistant T'TI"~n•~~l• 
1. nre Yiek: - ,■ubjeot to direct 1e&t 
2 . Inaulntors • au -jeot to 1ndi~•t tra-at 

Tho suggested groupln,g doee not inolude wrl oua 1.. orto.nt uaes 
ot ola.y auo as eleotrioal insulators. · per and ru ,_ r tillor, or 
apeoltto produota . • ,rboll..,. or 1n part of o lay. It coos o<Jlror • ho.'t-
ever • tho field G aomonus t i-. - t oo nd exte 1 w twos ot 
indutridl lanta utill•inG ola.y as a ro.w aterlal. 



n 
In the rollOllfinc paper eonsldemtion is given to oae'1 of' the 

bove r.nin di,riatans . An. atte:zpt ta de to analyse t oo poealb1l1tles 
of lnducirtg ocn, ?T..8 of ooe i:;von type to ·1000.te in · "'10 -s nd• in 
oa£e they ehculd o ao. to eXtiinlne: too ro lHtteo or - · lr 1D8 

· le to onrry cm t>J'Ofi ta lo ap ration• ~ 

I w1flh t exp - !.. ,.r rect •tion to e 
·tthin and -t1thcut l uy ,i,A"od~ta indua 
ti_ nnd ettort i n t tl ,r:r.J..noe 0£ this • 

kpec.tally do I ns to tldmlt zcy lnd•~•a to Mr. Man •Brian 
of DuftaloJ to • • "- • 0111:Bson of 1~_iob1ta1 and to l.:r. Frod lAFountatn 
of Kanena City. !.assc:11ri,. for 'hbeir spool l c-Gl'ltriruticma. lam wry 
grateful to Dean .rmuc T. tookton tor hie gu.idunce ot tho projcat _ nd 
to ~gruoet • ·tockton rOi' ror ed1 ting .nd cri tioal u:nal -ls of tlle 
eubjoot • tter . 



~ttcm I 

The r~oaomtoa of Looation 

'Ebe general pri~iploa governi ng the loc tion ot . 1nduatry 

oan be eo sb::\')ly eta tod aG. o axtanatio. It 1e - o ;onpJooo 

t l:.nt indUstry ad8 to laoo.te ,, ere • 1n 

tb0 :roorb11va potential u-1.et .,!thin it• re&-: 

tim to ho ultl 1."8, OQIUlu.a:Jr&. It le 

lilmwiec ob'ri.OWP t: t mtni:r:;m, cost is f\mdru; ml 1n dctcr •. .t·niog 

t l8 lil.lr. t w1 tbln Nao • ca,..:d 

oient to eup..,. 01--t ;., roduotian 1c th& tinal a aolt te de r :1:n ut in 

a tJJeetion of t !'le 1~"' <lil cf rodUotlve ettort. !Olr-Wer e-1 le 

this etater. nt of t ~ looo.tim , y lie , i ts a plica• 

ticm role. ly provide• t~ t'lret te■t tar ---,t?O .• amt and sime ao 

one loc;atton t■ noraa.11 sup -rlor in all ree~ t 

t oeltlon thally ohoe.011 r proeenta a OOOl,?l"ondSf'e 'l'h& caao:rtS.a.l . 

coneldera --1om- vo:r; r · industry to 1ndb6t • ll 

c;1Ttm tndllstry tr-om c&rtod: to oriod rui toohni ues nd oaana:4o 

ocmditiono undergo or:.ange. ,., stuey- of too l e. ~-t · llio infl1a.enoe 

tl~ deo1s1on u to the •~ ldoal s1to of f1m can Q tel"Utid 

t "eooncm1oe ot lmat1ouu. ~ t'olloui-~ eec,tiw 1o ,, voo:1tod 1n 

rlia.l ex oa1t1m of ·tho c c,:.troll~ cOZK1idJJ • t iane in deten~ 

lo, - im of etruotur'lll cloy roduot lante . 

100 rincipnl roduots of the atruotur&l cl· y indu•ti►. ., &o ftsr' 

as tbldr "'roductlm in KDm;o.1; la aomorned. are c~ tH:f'1ecl, 

and fDoe briok., and hollCM' · t4t1on load-bearl.%16 'tilo. A<
1M pr-o-

1nduct .< ) 
(l) tiam.l hsean, ojeot ,_ Frocluottv:tt,,, o.nd :ntln 

elec,ted Ind\lstrles .• 



although au ject to intluenoea whioh nre ·not amountered in tte 

• • is aut'i'icie-tly 

.tollar,ing coat eot~o. I le . preaented not so aaoh , n · oat 

etu4'.; direotl., appllc-a 1G ... @ Kwl~s o iti • · " rut~ as a 

ale tor furtr.or cliaou•td .mid iruli . ion of t rol~.. 1w 

i · ortaJ10e of ·he var ooo ooots ot 0~>0.rati • 1he taa is ~ten 

(2) tr a ,; , .... ... nnti l "' t:.i 1, ?rojoot. 

ooa, per Thoutmnd ~'Brio ► ~er 1x rio' and Tllo lo.nta<0 ) 

1838 

Total 
l ota · tuM.llg 
lnbor operattoo d i ndlreot 

tcrlal o:nd suprl1es 
Fuel ~er ·~ 
C.· rheo.d 
ot 'I' f.flOlllltcctllrbli 8X,Y8DM 

.,......., ........ strati 
Selling 
Ottel" 

(a) "' 0 l ~~ 1::.:JO 4>1<11!,U,"'ki"'" • a;:ld t 

.~ tl.!O • 

9.89 
.25 

3. 30 
o.~ 
1. 0-1 
1. 7 
o. l7 

1.52 
1 . 03 
0. 41 
o.ue 

p :t:.ia . 

r- . m iterial, 

r coetc are ela..~• whloh 1-ld to be ol088ly 

1E o i dellt ti •. t , auae of t . L ~ .. -tamo or tnma crtat1cm. in the 

brio~ induatey, eny ft 'C'/111 t&nd to looato relat1wly o oeo to 

(2) Ibid p 14& 



-8008 urban. center• 1 t tollCllll tro.t • 1n lo.rs acaeuro • t t ie lntlueme 

of OH8r ooata 1n d.eterm1ninc the a1 te ot a gi,nm tim oo.n bO nog• 

looted. caaoquently. t . ttt'ee elements of J"OW terit\l., l · Mr, 

nd fuel tan:i tl:le l'IJOlauO -of dlaouaaian of the eoondos ot 

l tim. 

Raw teriala 

Bveey •tatc 1n t t.e nnt!an report• too ,reduction of e 

ol.n:y ia ao 

ta not to ea: , h.otre"f'M". tl" t vu.riaticma in t 1 clays arc not impor­

teat ainoe the qu ity of d ·pc,d.ta ~re is not t swm. 

!though it ts PNB1'ble tor nematactw.-e.n or eol'Sl'IOD brtok to use 

ak..ost ony o ifiaaD el e.y whio ls :vail · le. tho taot reP:Jdns t :nt 

suita lo ol -y ror f'UQe Titrlfl.ed briok end tile mat- often pua 

depaeite l 

F<r OXIU:fv 

direct o 

&1,wn one terri a deoided advantage over anot .. All". ( 4 ) 

hio tile on ... ahippod into the· east ora , · lro.ts 1n 

t tion with looal product• iio aell ;t lCXi _ ice.a be-

oaw.e t .. eastern tile 

cla ot tl. t reg1cm.(4A) .. ortnin ch.. arc moro auitnble ,.hen otben 

for 1ine work and. o.s r oonto in t he llfl > oode earinga in 19~ • 

{3} Looklin, D •• , ':" onCC>.i 0 of Trnnapona.tion, im.sc bl10!lt1ana. 
Inc • 19~ 121 

(4) Tl De rt . nt ot tho I11t r1or 1 . c . 6155 July· 1929 p 20,. lttDSt 
arr.1 ol t · rlll -,old ena1ly u d bun. ! i"d a t f'..url r Gt te.­
po.rtlture (u•ua l ly bel~ oonel or o. ~t 21000 F ) :dll o far 
allne oo :Ul rio .-Tho • I\VSloal reqld.remnta of i'..:.e~ !Jriok 

clay :ro (l ) UnifOftl oo-lcr la b· nd.ng (2 ) Freed tr · , 1ng 
or splittin&, (3) -t~baome of aolu!.)l GA ta, nd ( ) ..;urtioiont 
mrdneaa , and low abaarptian when iurned at l~ o~ eraturo. 

(4n) 'i - t10'lnl i,eac n,l .?Ojeot - supra - p 62 



this ditterenoe c aftoo.t .. •rcxluctioo u lillOh s 100! due to lack 

of uni Offll1 t 1:i >laad.o1 t,r l ooo . ( r- in. o rte.!.... e a,yo "1'1reft 

:o ~ta ion ·of au --oi'-sto.to · rodueta 

.bioh c\G f'urt r deprea&G · t :ie local t'-loo brick 1ndu~tr • t . 

counta tar . oer 

,nrket onjc,yod ~ t re....:4e lWd. alt la& d produota... It llko-

shi tr 

produet de nndl 

s ro.flooticm 

T · et ~ u~t ot ti. WhMmce of ro , to.rial 

oo locatim is tliat it is u. final det r::i1nant or t. t :, o e :Odit;y 

( 5) Ible\ p 63 
(G l bld 63 



produaed • 'wt t~ n.w tinter! l ooets e.ro not large 

to.i.n roduot is uautlll r a 

. ti t1on ot land o.m-n for •• .1.ti 

of' ra: teri 

tl ~eeenoe ot oermi .., _~al.a: 

1n ao:nmodlticta f 

giftn aeotlon t 

a ;eoii'ic oi t 

• 

d in t "1:::;t:r'lct ' t o 

1e l«r lo · loo o' the 

tor ou ply• end 

o olay 

il 

l/s the 



total produotian e:rr,enaea. Howev.er. in oOMiderht{; t· ettoct or 

tu 1 orlt 
. 

invo :ved eu ~ate that ~Ult ty an.d ot qu 11 ty or .. l or ~d-

G (QJlts for thie aignit:l --o.nt tre.oticm. rally· t_ lc... .. ea 

loy r hi~ 11~ a u ; k1srs e ~ ·re. 1 

r of~ , ~ boren. (7 } . t tbit -~ ,t on of itimG. .. -
uru1 • lled labor con soon oo 1 ... ted to !:lod m rick m o· ne aoer-

( 8) 
ttc;ma . In taot. c:lur1ng t al rta o.f l "' r !l. t · at ~ ·•ti.an 

orkDra into other 1.."ld.ustries lollCJlld 

• t?.u.ta t rera 

fra11 eou oom diutr: ote ta 

re ue-o .., 

t t 

or · r ot p~iouh\r akS.11 or train-
·- . ·· 

~ t or 1 _ t"Oduotlcm .()f sec,tnd! • ' . ol"tance in 

t ocat1c:rn of a gi"Nn t 
~ - ) 

bani:,,at1m. ot prod\n 1. n rick lanta • an eoonoq, D)flSUN 

oo • rmaumed otteotiw (lOa) t t t '/ere is . cod roasai 

to 11eve t . t. 

(7) 
( a ) 

60 
12 

(9) .c,te 1 . 

( 10) ihe writer •~•ta t: t 
aTerairo wormr 1n 'bric plar1t mn'lot l ut l ead t.o the oon­
oluaicm tbit ooly unaldlled or eeaacoal war rs 'I.' culd • .. , intor ­
oated. An extro am ., in Kans 8 was the oe'3C ot D.!l loyoo 
who 1:£.d crked tor u1>WC.rtl of 25 yeara for e. ci 1 ftl.... {_ roba ly 
not &Te aver 10-10. ocmtha per year) and t t l"Camt 
t reoei:tt:s bcut five moat :a . r k per <:JQ.I' t Utt.lo c,,or 

l por onth. 
(lOa) ti«.al ii080tlr0. •rojeot .. i'roduct1Tity m · l~'!blt 1n 

.-,elooted Industries. 



• 
tor in.tame, ~lea ot t. quantit!.ea emi8'W"d in. "' ~ . 6lJ8r-

at1or,. nm tram 288 paonds P3r thau8Uld ~k wtier • 

006.l was ueod in a., ocmtb:llow: kiln to 1500 pound• ;; r t 

whore tie t'll91 in. 1.tu m.turo.l cond1tton ,m.s oonaumed in ~ 
(11} · 

periodio td.11111 . 'lhttt chea.p fuel hi.a been an ortant ftz,4-or in 

1;1-, eetabllabmem.t of lnats in Ohio, hdlana, and aouthiern nlinoi • 

o.nd that able. 008-l 1a OtlO al tho ~caa tor hio•s present supronaoy 

1D briok and tile ~N oaa not be denied. 

It 1s axiOlltlt1o to a .. t t the aiateme or tuo1 OU? .. ~ 1o 

fvndrune.Gta ·Go ,.bo esta is nt at atnaott,uoal oln.y produot1on0 yet 

interee~ aituntiOllll ~ 0Utld where beth nntural gp. er oll and 

co(\.]. e.xlat t,1,,1 • tar tlr~. c:mq ma .tuc, u Wffl to tl: c=luaim 

of the ~. Inf.: _ .• o at al l h:ree types of f\J(')l, t · 

ohoioe or, one 11111 otte?t • . "'1 on 001l8id~•tf.r..: {ltoor t ~ t'h ro-

latiw oar.ta ot t m 'tuela. Por lnataJloe., eO&l 1n .sf looa11tv y 

be cheaper por t hGW!lt\ftd ~lt than natural ~ • or oil, yet ~ .eap­

er lab ooat■ with ·chc t~~i- t\lele and th> · reat .r ,roe , .. 

tirst run bnok rNUltiDG from better mat omtrol will diota~ 'ii ~t 

~ or oil be ueed. i'he -:PA ~e ort .found t :t t l er nee 

e out 15;-. i:n one 1.nstanoo., '1nd 1n another tmt tt . r cont ot 

nrat nm brlok average 9'1 mt the UN ot oil• orod with 

( 11 ) ~d in ~ liatiaml Hee ~lU'Oh r r .ojeot t 
.. eeonl Pe • 10., 1920, p 522-6 



-s-

75 under tiring with ooal. <12> In cenoral , oil l'fltl'm- t l1m tntural 

ca- me been used 1n eornan briek prodllotlcm, but the gaa, beolWll lt 

11 eapeo,ially .... ,1tible to teq,ert.1ture ocmtrol , MG fCMD ·lOIN 

atesia!ve uae 1ft tlw Tlti"ified, 1').oe , n:J tirebrio k plant&. Tht 

modem tunnel kilu , whlob · re uaed extena1wly tn the firo rlok 

induatr-✓, _lay natlll'O.l gos G$ a YOry oounnlent o.s - 11 o.a effl-

oiat fuel . In other bram 10a ~ the clay i ndustry, auol ao the pro­

duotian of utilit otter✓ and art 'lillW"&• the uae ot eas tends to 

4oa4.na te, eapeo1al1'y 1n lo.rger and more modern lanta. ?hi.a le 

due 1n part to tbB cl-.nllxlo(;a and ocirzntdenoe of the fuel , 1n rt 

to tlvJ eaao with •hioh it tumiabee the requirod mat omts-ol , o.nd 

1n rsr t to tho f'aot t · t ita uae, nolcle the danger ot diaooloratim 

ot tho ,prodl.lot 11rl-..1oh 80IZl&tl?: ret111lta troc thD uae ot ooal or oU. 

The 1 ~ of pl'Oldcl~ or pr odlloticm to t 11GU.No of fuel 

1a srlmtd ln the oaa . ot t _ uee of coal, a1noe tranar1ortatian ooata 

oan easily UMOd the value. of the ooal at the tdne . Fer 9!mllpl•• 

~;Ss=a:::tciiiilll=:f'l!Drl:~~ OOlU uaed 1n hilf'ldelpbte. ta l'CQ ,.,ht from 

• stem emusylvania e.t V'Q.Q . ortatlao el rgee ex:oeedlng t D or,lgin­

o.l coat ot the fuel . T G Sn part ·•.cplalna tho "oboap" oonl for 

plant• in t:m Ohio Va l l~f uoore the neoeoaaey ooal 

able Ylithout axtena1w tnwa ort tian imreatmenta. 

oated later, prc:a1Jlllty to a su1t&b.le fuel played an 

my ru-e otton 

(12) 1 A ltitianal Reaecu-c. - rojeet - ~han1zat1an 1n tb3 riok 
lnduatry .P S5 q11ottng traw i"rooeeding• before t In&.ietrial 
.i:i~poala ou , c4 nnu (Feb. 11 , 1~5) nd k ond Clay 

eoord, New. 15 , 1912. 



in early brick prodUot1cm in lamas. 

ln oanoluaim. it ls sue,ge1ted t •~t a cietendDl.nts of t i:0 ex;sot 

lceation. oosta per unit of tuol Min~ naolt more 

period• than they :re t tb!t pre& !rlt tim&. -Tlm ronoumed d0'179lop ... 

r.ente in ldlna lave been s1~1oant 1n t.hie r oapeot, the reoent 

1 rOl'Om>nte and the &tOC .,:1tome of earlier kncmi t.q,raveoanta raw 

.ought u ·out tm· 1ntroduct1on ot t he down-clraft tor t uP'-'(lr'aft 

tdlm, t oo uae of tum el oonthmoua ld.lna , the use ot stoken 

atanuer■ tor oil burners, tl'e uae of tho Mintor e:,,atcc tor eontln-

uaua operation or boeh1vo unite, and eo forth. lt h a mamber ot 

tboee 1 · J'"CffltOOntS perntt tlxl realizatiCll'l ot au atant1al aavuca mly 

at tit' near naximm .i?J"oduotlOll, the tact re•tna t hat produce.rs are• 

given o ue ter ehoioe or loo-a tiana through a tendemy tc,u,,m-d a le••­
emng ot the 1£:portanoe ot 1triot :rcs1mlty to tuel culJ ltca. 

Tronaportati QIU 

Tho etteot of trana' <rtnt1Clll olnrges u on tt. location tJt 

auuctural ol 11: •• l·mta la lmioated 1n an lntorate.w Coamoroe eom­

mlaaicm stu(\V de ln 1930. (U) Sere it was tmnd t t t l.e froigM; 

rovo:n11e reoelired 

br1ok o.p r~tod 2u.62 .) ot ·,:ne average • oleaale rice of tlle 

iok at v<>int or deatin. tian. •he extre weS.cJlt of atruotw...i 

ol&"J products tn nlattcn to t i;eir -nlu. expla!na to a a.rlwd degl'M 

.... e tie!:ldemy ot 1--tok and tile p ante to ro , ln looal 1.nductrlea. 

'ibe extent ot t lie tendency 1s shoml trun data oolleoted in t i)E) ad-

(13) Looklln• D .• P., au , p 1~ 



-io-

tdllletn.tian ot the .Kanae.a cn-ot-15nt I.mr. (14 ) , re i t a .tc:amd 

t mt the ayorago iaul on :rlok :am tile mo~ into ?'~ a 1:t,,• tnlok 

during the month ot my• 193'. w a 88 mu.ea. i a '1111 s :own l tor. 

tba tendenoy or o,._. l"Qtora to uase tnaok inatead ot rallrond .t&oilitiea 

cl.Iring the last tow y-eare loo.de to the ocnoluaian that ·11a ialle&ce 

figure 1a aignU"ioant. altbwgh tnere ie an i:DDliDatian. to llove 

t t it la too lc,rt d1atall09 ecnle. 
' 

algniftcant ett.tm::ent betoro 

too ICC is found .in tha following teat~ that "rrobably not 

,over 15% or the o~ hrtok tlONZDDnt, la lntent6.te.•(l4a) Dumffoua 

developed to aerve ratl1Gr distant rketa tlrGl(;h t he lntlueme of 

low tJ'61ght eohedulea. Th.la , in the ettrly hlatory or the Unitod 

States . B. large DID!lber of uildl11g riok were in9orted tffr.l. England, 

ea eaio.lly into th!a Smt n. !a.at.a, atme ••h tratr1o wt:18 118Cd , a 

ahtp ballaat and mored t a wey lOlf r&te. (ls) The pre Gent lildHl1 

alley dnel~t. om ot the t~- largeat brick produei!JG nl"tMla 

1n t1- United States, le. ·- tly facllltated by the l• · .... tor car­

riage tariff• into Nff Yor City wh3re 69. ~ ot t l'JG ont1ro at£4te 

roclUo.Ucm la oanewed. (lG) 

'llllt ti. inoreaae 1n freitb.t rate■ cm atruoture.l. -olav prodUo'8 

etteot in promoting new, develop-

nts d 1n at1f.llrlg old procmetie111 ueaa ia not to be denle · • Al­

t ~sh thD extent ot thla oft'eot u an laolated 1ntluenoo la hEu'd to 

(1,) Ibid p 76S 
(14&) iet , 14Gl7 betO!"O IOO, ICU8 rlok vo. et al (llcm,mber. 1930) 
(15) Clute p 80 
(1 ) Fittoenth Censu• of t l 'lD u. ·., 1930 Oanatruotim 1-atry 



-u -
tte-:. ta of produoere to o :i. 1t t 10 ltLndi• 

preeent an lnt r sting,- ture. Om method whloh ~s tnod,, be­

oauae o£ imreaaing a hip.: in(; ooat. o.rw. the inherent 2.m,itlity of 

rlok to atand tra.neport ti • waa t oanaol1dat1on of m,ners.hl,. 

at .,'lanta and th.l a Md~ of oertain tao1llt1ea 1n ordor ·to void 

erosa haul.a in aerving t.,1'10:l rket . In all s<X:E £1ve t&ndo~ 

~• ot thla nature aaam»d out•~ pram1nences one ot rm1oh. 

beoaueo .lt ,IJ um1 b a d.~-.'eat tinn. 1a of eapeclal 1ntoroa.t. 

In 192e07 the preaont United &1'1.o and Zi le Ccrnpany ~ 

produolng all types ~ .~ric r.i.,nd tile . · t loo.st nve of tl )lanta 

wuro iamedintely di1D1111tled . largely in order to met the tl"CD8• 

ortatim. pi-obleffi b:· div raitloati Cl'l ot plo.nta and produotc .and, 

J el~tion of orooe .:fnighta i n acrYin& the aeutwred rket., 

It le a cQQl .. on ~ l edg~ t l t thlo •ri;er ma bad &OIOO •onous diffl­

oulttea . but to wmt mete t tra.naportnUan coats bavo cmtrl uted 

to t!ieao 41ffioulti a i s a ct ~ . 

"e tollolring achedalo la resented o ahow Unit d1a efforts 

to oo dew a 11 pin{; -~ .. throug the wse ot tor t.rw,· ; l~ . 

·(1'1) , ~i - atlonal , eaearol rojeot - .?J-od.uot 1Tity and Eq>losment 
in selected industries . rick • nd Tile p 19 - -·d tron Briok 
and vlAy eoo.rd Jan. 11,. 1926 wbieb deeoribed t})e. aot1cm aa t!e 
ftbi · ~$t mm- er evor o~te · in the cl v n,du. 'liS indnatry . " 



-12-

Ta le ll; tat. t s lCAdDg tutal a'hipJ:Xmta of e~• rodu ts 
neua r l&nte of t!e Umted ··rto and i!to o. and slip. 
ilronda COOJt~d tr.oec bJ truck. 

Year 'i'ona Ton• b .. T~• . l.'1:' 
■hipped 

1929 116.906 
1930 00.s,1 
1931 29.68"1 
1932 11.aoo 
1933 ll.49f 
1934 1s. :s21 
193$ 19 .91:5 
1936 33.368 
1931 23.8'5 

( lat 10 mantbs) 

(The bmt a re lo,, 
.eia- . ttaburg. 

The averoge truo muld t 

The ore aobodulo ol 

ed, hut tm reason tort 

due to t 

1986,) 

. :allroo.d Tnlelc ll"\IOk 

1os.:.us 11. 592 90; 10,., 
?3. 922 a.+u ~l 9 
24. 016 s .011 82 18 
0.201 2.r:79 7"l 23 
7,6'&- s.as1 00 M 

10.eeo 7.4.tl 6$ 41 
10.4'3 s.,10 52 48 
2 .256 13.,102 V 40 
14.145 ' 9 , 700 GO 41 

t T~'m, Iola• ".1ohit ,. · ~- 11 , 
le• Cbenynle. and Inde.t.JGrukmoe • iran.as • 
year 1937 . bout '7G l a. 

t 

00 OOQ,~ 

nd f ·O 

aor-

vtoe s.ttorded true m , made t t " tl od or 2i 

(18) 'ret l'Tml ibtt M before Ea, .. s c Cor. or~.t :-J.asion. 
~ut. -or•• noto: Zhe }: ta enuioomtcd . s ~e1?15 oovoro · :l"3 ao 
l i 5t ,d ,., to · ·r : & , ts e ~ 19291 · ;rc,:MD;t time 
~oet of tr.eeo plwlta ·6U'e 1nopo:ratl...-e if not 1n c.ctunl state of 
a onment. 



prellG!'lt a aohsdule of tbo 

rick nn.d 'i'ile 

t~ r 1 roa.d n s :r~lfliJ o, unooo.~ed tr 1 925 to 1937 • ~cnt fer 

tJlG Olel"gct,my c, lElre -s l evie · 1n. t: early y, • n or t 1 do ro:.;oi=• 

In rkansaa 

t s e ttttoa. 

tbo 

rail l'OB'ffl tiYO ' t• of JUllie i 

rel ti Tel l1 ctlc 

moved " trt., ··• 1n either taw. 

'fable llla 'ta .dn_, e.talri.ng penonta&9• of e d~ a of' 
;c,me Jariok 1.1ui.. -- ~•Uill._,,:, movinr; by 1'1111 ·md t:ruo ~~ \19 ) 

19'c?9 
1932 
1935 
1956 
1937 

klah,.;a 
1'1Uroad 'h'w ,. 

93, 7 -., 
55 ~ 
40 co 
23.5 1G. 5 
18.5 · 1 . 5 

_ lmruaa 
• 1roa~ 
9 
78 
88 
89 
8'1.5 

Tl"'UO 
2" 

22 
12 
11 
in.s 

d 

1lbe t going data s ~ trot in Oklahol'\'t\., here reil :ro;.t ffitea 

ao not lm10red uring t 

to 18. 6 . l:1 ~k:ans a . re tht railroads were ad-:dttedly tto:;:iptlng 

(19} Br1 ,f tr Fift n l'cr Cont Case , 19371 Ex o.rto 11 128 before 
I .'-. c.. 20 



tomo et·t1on, · 

rei l d 0:11 10. c:: ~ 

lndi®te t t 

M' o rlera 

ante t ~t 1 ,. ., 

1):. • ilr a o -; 

0 r ot- to- job" deliw~, 

a~noi es hio , uoecl t 

unury 

'l' re re tire 

to loo ti or 3t 

the &Yt\Ua _ll ., ot 

<">d tto, 

t 

ol • u 

un.l cla• .. ta ta 

eat·. ncU turoo re:>ro8911t 

duot1 on , c,o equ 

· n,('tUiaite to 

at!on costs. •tt at 

t 0 

r 

tren, ti l 

• r•t l' rt 

· ructorio;t · s or t • 

trans? . t. t 

!de!'"ll.ticns 

la is t 0 

' ~n typo rlol· is not u 

t!.oo. t 

to 

• 



S-t1m II 

Tho Otruotural la;,r Toduote lndue?if ,in · naaa 

In the la ntmtc ~ • ocmtur-.; there utated. i \fll\88• tor­

ttr t 

st:a·uo~Ul"tll ol~. · roauot .. :.:. .... '..l ..,.., whlc. • #or :c. 

est d 1n o ~ ~ taoe ~ olt ~ tur • .:. .. dovelo,.,-':.o"':lt • ~ con­

oa tretod. ln t c£i aout 

'· iol is ort ,,,., reterr.Jd 

t 

• t t <U~ .. t oo ~ s 

1n looo ion i • o· d 

develap:mit r:1od f'. 

ot· i'1r.i•,,, · ·o h 

In eloae J'OlCl:::..1 ~~ 

of th!, o l w ln t a 

tion 

l. I B ot t 11 

~ :l... l une • .. · ll a s 

le . 

f1o G ,IC'i'f> t (1J. • 

c. .. lon 'tm.derl:y1:tig t}le Ml oo, 

red !,uffll ~ uatur , 

ot t w utt"eue (')Bsto 

r ree to buff oolOJ". 

arm-

the cml one ua.i the tt r form. ticm, le in a tar . tt r 1 . n ..,inl 

poeitim tl' 

red l').:.;.teriol . 

N oth::r 1 , ts ~ tee etnw h1o 

~r, tba ¼.tor fina.noi l .., ·i t 

lunt as co u. rl to t t r€ ot er 

t 

.oir 

JfL e an 



e~ ble ot roduolng hlf'f' ro.1~.~s. 

,. t hir iq}crtc.nt elemn ·ii uoh contr1 ~ed. to expt.'.nSia.!l ,..,,...g 

~c.sm1 tbe-iJ f'urnis .'lBd aL~ · . l too u~l?i.--ion 'brlob use in_,.. __ 

Ci ty• Lrl s.wri, t~ie voo,ter ~ ot t e brick in ,oste:m .3.ucoun~. 

cm.J: ~rvbu.b , one-l'alf ot t ,e a-o -ricm 'b'rick t 
(22} • t i o1 ld tm t •. :18 • J.an~ 

e i-,n.o.i.ty o..f .. lD.nts 1n adj~ s~tea J1J.(j not ox Q.lldo " 

a.c t oa ,,,...,.d 'lor brick tU'Jd t ... le ino1•eased,. 

(22) 'l'as· ·. llf John J i ·:ios of ~ldt irlok and 'l'ile e~ ICC 
Dol,.ke-tt f-14011 ot al • Uri.cf 011 f>t-!SU f l . ~ o.r. v 'tate o •rd 
at a.d:tib1lstl"Ction 



1-t.or . 

f rth oont rut• 

l'ltiODCl • • I 

G bff 3 1d 11 b 

n nrOOQ" grO'flt • -~na t h re br 

y nou provide 

to to • 

well u surround! ore 

wu.a uUt :>roduotiw e y ~lloh oould n.ot , or 

not to • p oYt:e in tt following y rs . 

bric ,,. roduction in too . ..,t -.e Jf E s s tar t :e 1:ntO'J"W.l oot:, . o:i 1905 

( <:.3 ) ~ ti OIO'l' :ln ~ - · • hportod to the ~ rtrent 
of Ccu.r.eroe surveys. bO&» ~ aioh aa Cberr,)'ftle }11:td aa any 
as 11.x p Ante op · r..ting .... t t7M ti · • 



' n , sa · 

(in loo ) of 

rli r 

oatlm ·ted: t t ia pre&ent , · otian 1a oorried m · · .J 

Oft t. · ~ i ted r.oa le VI 1:.tt .UU.S~?"Qtioo. ot 

the growt,1 and dealine at n,::. -ioonl prodl.aoticm. ( ) 

1849 1. oo;s 
l 9 3,182 
l COO o. 828 
l 4, 15 
1926 1.52 
1929 ;1,07 
1936 

tri ·..; ~ i.,l l sran s 
Tile 1849 - l ri 

ol lure i n ., ouama) 

11.94:i 
-547 

cs.020 
r .u2 
5?.662 
·1 . 01 
11, 100 

-

, .236 
l • 8S 
29. '100 
37. 13S 
70. 993 
w.4Go 

_ 12,101 

V .lue ci' 
r . -;u~ta 

-

Ju 20, 193 ~ loo, 
"'ile ~trt-.ir 

ti oo • ,>romc vi , t bl 
ieieoted . k m1ld Uo • p 
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laok or sources of 1 

:>resent oond1 t1 

l ys1o oft c 

d U'ficul t t as .... .. .. 

though too pl n s are .ga::iiz.o in·to the Ka.mas Brick 'li e 

unutuoturers -.s.:ooiu · ion nt ..2 · :a axco.;, tion of ths ,eb· l nt 

1ilo ,o. dt) 11 

r.~ ter ial ohtu.lnied .r t ho l :1 i 

t~--

J;•i 

,. ~!:l:i .. 
u 

o!'. i ,;o ...... s 

';. 'I 127 
,; -·~ l ,,, 

~s 14.31 .,__(X, 

2 140( 
lA ---- ~ 
1 ... . .. 

"~ " 

• 

k .. J.,_ ,. ~ --·~ 

i 

... -~.1 
;1.WZ 

.,_) 

. 7 
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It hlareased to o .• 8'9 in 1025i oot foll ~ to o.ei in 1927. 

u )9U 2i · ·o.n s · ro revtr 1;, t 10 Oonoua. t tm prosent tir.c 

there ll"G ml 9 plan ·a in o,.> :.-ating ona· i.101'1 b,; ~ att .. te. lt 

ll(lll,d . · dif.t"iault to deteri • · a.ecura_i.oJ.y ~ ;r sellt. bo~ . f' 

t!..a d: ta Vii·i ... ole. It is t. .a.-m mt 

t .t~ro i _i definite posi tive oOiTel t1on ~1l':itQ~ tt· 

lO .roduotiv1 ty of· .t s • oo.:t oo:re 

creaae in the ~roduotivH,.... m i '4J ve;ra, £'i 

· t t lcro are so mn~ ntlm~ t..e'COI'" • c . tor :into ,. ~ cu 11 

ar..al yt:ds thti.t o oo:no ·uaione a 

r.5.ox pl un+..e oe.~ 

th> 'oo.e:us o ~we :.an:uc.. on. In ~~~ '1rut o n~s · ~ throe > 'U.,.Q 

,hich o · r a such . a l · · rt of t t 

so obaoleto ti t re~ll~ ot f; ci. it1 s 

o ontimwu& op'" ti011S oou -;,.. i:,<1011i In see ..,,r,,,. .~J ~ ~ peuo 

ru1other t "' la.nte 'ii.a in ,o erat .· oooclitioo ,., oo good 

1:~ t n1 · l equ.if>Um.t • but latllllg ·· ·t 

out 

N 

t1onal 

oal ~ ~an 

doino: 

l ia 

re.:' ..:. e..."'Onti . T. " .. a o:..,..ern:\ora 

tter .llrost"oota :tnri w -t:,1e investment r nddi• 

axletn ln ,exoella o ,codi ti : • n i -::. · • , t.ir-e 

dnees 1-m'l t .ose in t . -other two grou-;,a . 

ro ,.,le • i , tl inion. t. · t. , l · -

lac:tio . G de, rosaed ~ n~e ~ 1.-..irte or t t any out&i 

r ooi t c ru:tv u.d a:ntu.Gf) 00,$ w 

oo ' l&. T ,ldol. f ll . a& at ta.;;Jt~ to detc Z"l.i1100, -t ..,&Q89 
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tot- t '® l ne ,,~ 
~ 

0 • 

,I> 
l . to 

·w,, • r ... 

ic er-

~e t 1. · ,:.1oc 

r "' Q': itlone t i ... 

.. ust obri.awt f iJ. 

1e. s · l oo l tor 

UC, 

e ot t ot .. 
t oc !'-- ~ 

t t J. WV' ' ~ .. 

t 0 t i- rea-

t :turos. v1noe .... 

e a.nJJW:U~ i.s II 

io ti • "t,1.dn . t 



eoonoad.oe of bric :ic 1a i t:a lq llf~~ bich 

of t 

t 

odu• t l 

li •, e 

• 

r 

• • s 

ected refloct .. on oft~ 

tor 

• 

• 

ll of.' 



uait. 1-a abom Gil COlllJOll ~h. d-, cocmon trend ,1n ~heao tOJr 

¼ reu 111ggQata a oonolua1an tl;et 1• not to be eaet aa1de li{;htq. 

lt i• the wT1 ter•• op1n1oo ttat tho dOIIJllll&rd trenda an wt aapeota 

or the declinl:ftg rate•~ CMth in the o.ree.a eerveda that the uni• 

tar :d.ty or tl"Onda 8Ug&Ollta o1 ther an a · 111 t y or 1111 tour nroae to 

oompete in tbe same u-ket. ar tblt tbe entire rea tends to mar.re 

eocmom1oe1ly ln pba..ee. It le robn' l y t m t, 1n thia l t r inGto.n.oe • 

froie;ht rate ltnoturee otter n explanntion fOI' part ot the diver­

gamy ot 1:ad1.-1dual ouneo in tlie early · rtod wt to u.n cveu cre&ter 

extent 1n the 1925 period• bm the trend lino o soaur1 •s .,ro-

dUotion • ·,OIIS an lm'luemo not felt to too nme degroo by t oth.1r 

a.1'9U~ In tm 1934-36 par1ocl the dltterontiala my logica lly bo 

wt ae~t• ot o~ rate o£ repair ami/or replacomlmt • lied 

to the dif'i'e""1tiala 1n u.t:iQult of oonatnlDtian oxiatent 1 t t.e 

lndividual atnte wrketa. 

U?lder t a.bcwo ,oc,ndlt10DI it 111a.a m l:y mturu.l that. wit out 

ot state produotiCll 4eol~lng. ~ planta a b:uld find toolr· irnrJartt 

1D thoae VON lUmwiae on . dowmud trend. Thllt declino ould htw 

taken plnoe wlDtl"!ff or not b-olgbt eehedulea were i-aised. In Ul\V 

event. • operators .re tcroed to loo _ to their :ooro 1 ate 

v1oln.1ty tor support. In t ic ct).J"ly eriod iastern Kansac ml.6 an, 

.,anding 1nduetr1al o.s 11 u.e agrioultural oOJmlWity . Coal. lead. 

z!m, t:111d oil : gaa were ~ortant extraotlft 1.--..tr1oa which 

o l oyed mmber of an u.nd . lthcugh neither tba o~os nor 

t lr emplO'J'GeS were tm,.olves. b r and l rge, i npcrtnnt WiOF8 of 

etruGturoJ; olay • roduota • Dir existenoo na 8U'bstant1Al aup,t,,ert 

tor oam:enlal devolopc9ntG • 4.oh d.id e.ot to tbi.a ond. 



-27-
Table IX Production or Common Brick in millions b, yea.rs 
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tr!.e 

laoo 
1909 
1918 
1929 
1930 
1933 
1934 
1936 

ot to 

fl l 

t :le 

,.. le ivoe a 

t 

d1t1an 

olv s 

Y1c1r:d t1os for 

t se i dUo-

1nr; rena . 

~ •• 1899 to 1935(26 

A."e I' und m and zliii, 
Coal mo Gas lls :tnes and Ua 

s.eoG 13 -12. 191 1. aoi 848 
•OM .ao& 1. 141 
. 406 - 2. 110 

S, 514 4.-,612 1, 651 
4 ., 233 - 646 

'"· 40 
3, 36? 

4 , 253 - 1 • .,3 

lt _,_~,,., a ~ ·r of the et£rl tr1o .. plnnte were in the l'.a!.t\lN 

.oiti•• and re do loped with the idea or aerri 

1 t noed w1 t the au uent cllann tllnc ot equipment . 

been too h money lost 1n inaol..ent tlnla to beliOV"e 

ot n 1 _ortnn,t factor 1n 

foro1q~ t e restriotlcm ot fu.oiliti s . 1n au , ry, the• t1ret and 

c o:rrioue ox · lo.no.ttan of the pre t oo dition of Kll:n s atruot-

uro.l olo.y ""ro ct l nt• 1• tl t t 1r earl.y development II euoh 

t t fcroo 11 tling ot planta • / ar umaed oa 1 tiaa 

b<Mnd to ooour a f'unoticm of Oll(cloa of t • indu•trt 1toelf. 

oecood and per llll COBt aisniftoant ex l mtioo 1• .fOlltld 

in cti t1on to briok pron.clod SUbtititute buildine bter-

1.ala . Diaou.asian ot tbia elemnt ia :c'itroacbed t r two Tiowpointa1 

(2 ) lletin of Oniwralt of Ui:.. &1s Vol . taVlII 
bor .i.nr t J Danenieo llo.rdo p 



ft.rat , the reality ot t he c<Ef)otiti,o.n, of'tereds ~ aeaond . tho 

r0o.otions of noJE pl"oduoers to tho e · lenge . That s hstltvte 'build-

1~ . "" torla.11 htNe de l a r ,ge imo:.ds 1 to oonetruotian 01100 a · ro­

v1nco or brick la obVioua , bui; t oo c,:,;o dt this enoroaah.l'l1Dnt ro­

eenta, n. i utereeti. s nee or o. sea hich .:vo 00:,.e. about i 

effort to •hlew oheeiP 001DStl'Uotian · d/or, s a tunotion of 

prO(;I" s , to oint tlio •ay to bet r atruotuNe . In 1 ta i g uses 

bl'io ' 1a no o lllkL ua:ter1al • w1 t ~pt1on o£ drain 

tilo. t.be atruotural c luy lndustr,.1 &i)~nd• upoa ·tt• urblul area.a 

tor ocmamrpt1m of it.a output. lt ' l ti~-it of :ore settle ' end 

dens -ly populated urbrul anaa. t1"IG canotfllOti of more pen:wwnt 

m ll1ngs .w.d e rcial. l,;tildinge nat-.u'&ll furn1 tied .fl l.o.rct3 de-

!.'lmd ror w1ldlng briok. n. de ;n lUewiee enhaneed by the 
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istanco of 300 rallea &m tho poill.t ot rodllot1an. ( · r -a-

i'it 

of tli 

o,; 

oout · 

1 fl 

0 flO• 

lOOCll fuel supply. pot terioil 

• , · rily .as t :.c1r nr1 , terlo.l . Tho o: 1lahi.lit 

. :porwnt rue GI' in too rl develop nts i 

di lop: nts. t o aae loo ti(mQ. 

too mlddlo 

seetions ot ~.s count ., into t 

· all ro ility • ol er SOW"O ~ IUel ~auld not oow.tituoo 

ai "10 .ruo1. 
In 

lo1tat1on ot t1- roo 1tl 

di ovm-etl ola, depalta whiob tcrrJ tl~ 'be.Qkground of tbie di.aoua-

(6) 
• 

n . I ll1no:..o ·nae 
1:u:1r'1".}etti ettocti'!IJ'el: 

.Jrl r 1 £ 1nted · 
t1J"Oduoer of c.n 1 rlo 
• ot th1s produot1 

· toneware into t 110 
1 produote r t 

~-~ 1~0 prominont 
orwure 11dlwpra" 



r l y oanri.JlO,i 

cutooo of !'uol · 

--o lookt'u to ~ •. _ cl ya , they 'I 1~ _ 

,,,.. 

__ ,.. . ...... ----------------------------
n.lue 

192 · 02. 864 1926 1.04s. ~'12 
1m 232. 566 1927 oos. 346 
1002 MO, '31 .1931 599·.-l?C 
192$ 704, 368 1938 121.00, 
1924 1,020,813 1939 * 424, 10 
1926 1 , oos ,2~ r ., . . L n 

• 1939 {lo:uuary • June) I arts in 1~9 from aeohoolcwo.ltta oooupted 
· bf Gennany 1:noluded in tf.~uree for Gel'tllU\Y. 

( · ) te 1920-19'l'7 frQO Cqate p 290 - 0U1n'!W"y or Tar1tr Info t-ion. 
1929a 193"1 • 1939 Uni t»d ~ tatoo !e.rttt aat.aeiC111 - reoeived 
through .r.e9n>.eento.ttw Fronk CCU"l&on, uguet 11 , 1939 



s t iii. tontf-l-tiw ocmoluaicm t t tho imleo of t_-e 

a .st! 

ha 

omt tion b tb1a ow 

• 

• 1 

( . sea •• oalO\.'t' •• ~ 

~----.~l . 11 (7 ) I . ~ 

qu ntiUea revio.u.ly omsumod. It is felt t t , 

~ .... - 1.. otter:rr to n,.r,;laoe the tOffl~ ~ orta . · ws, he 'J.oo or 

ooms ind flte al ot.ential 

is ct dc:Mbtful_ 'ffllue if' it 

beduler; Bf • rltt 

~noood dffelop:rent 1 

indunen:ent • In 

!:n ~ rnl , m 

otteri.ea o no ,, 1 id1e ~ 

(7) " tt r t.o tar frun OJ n{· ··1w 
1939. 

( 17. ) Co:raao lndt.HJtry · oveciber • l Z9 , p 25 
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0 : ete CtJ 

G 00 

8 izod aeotion. of t • indu.oti'! Mo ia of ha.a1o 

of f'iro brie ~ t NSltJ 

_ .0006 t 

uetrtal t1vi 

teriala. ihe to 

roduotion 

--1.a iU ~~'-IV 'Y • 

.a. ~or looeel ~ oot oClli'im ~ti-1 tly to ro-

~ o ays . nor doos it i. · w, ht · 1'.1ng ~ 

3" ;( @) lthou~h f'i ia.yi; oc,cur in all but a.bout n ozen 

G d in • t lee t 3 • Po:m:wylvani , Ohio. 

d C&liforilla togot r ooJWtitute on,r 75 GE " roduot1.an• 

lono . 

1937 12 .. 



Tho pril!lOipal uaoa of fire brio .. t~ of ,roduote ot tt..:i r -
brio - ro:Uons ro 1n the a.V'i induetrloa • · t the .nnutaeturo 

t.\itiOD8 t 11f}.t ia t t ot iron w.: d atool. and tl'le abort te aw!~ 

in :firo ol w 111.fiea, de rt Tiolontly ~ ·the "'•ooral index of 't.11• 

GS BO 1,ritye (lO) 

ln looatian . d eomCll'Jics of (),.,on.tion Cwto . in Mu n .t.ll"ket-

eut 200 

at tl~ M~oturere ot ftre cl• rcfraotoriec are l istod in too 

dil'OOtora or t he ehnotcrtoo Inc.\aotry0
, and 1 ~ ooooontro.ticme 

of lnnt• ro round m -oo m 

alme the Jew. Jersey . oaat. <Uld in 

lva.niu., Ohio, e.wm .~ · aoouri,.. 
(U) 

• lifornia. . lb~. of t ao 

200 pln te , th0 " g tw• 06~ of t. total pl'oduot1cu 

1n h.), industry. (l2) ,1th rotoromo to t elr eOUFOe of NW tor~ le. 

so::-;e l nnte • co eoie.J.ly thos - .1rod'i.lein& n,frnctor.y ooamts t'l.td -

turs • are loo ted 1n oi ti.ea t · o~ froo c,e tors of t'1ro-

ol c.y Jin1 • '7h11 otoor• pl"Odw,J.uc t · . ~vi r rowota nr lo­

cated 1n ol• · r•bd. ty. In rtcttng aroa. ll(l;')O o£ tll.e larc,,-er 

-;;roduoora MVC'JJ, n, tiODiil cover~ 1 .lle ot re. Nll only 1n a 

U . tccl uree.. (U) It la notloo .... lo, Newer. t> t t . ~ooture 

~ trictor1ea otm:tore eloael: 

~tun. nil oil rof'lnlng. Ju t ~ .. . t tuotars a.ro moct 1 ortant 

1n dtttdt" .ik'i»g i r.- le>octtl.on ~ , ftro l>riek plo.nta and what t t ot 

oeana:d.e aot1Tity ls most ol~ tol"into of t - la not ro-dll:,1 

(10) 
(11} 
(12) 
(13) 

'ltno:ro.ls Year ·ook 1934 1. OS? 
}ut.e 20 

Ibid 156 
Ibid p 21 



In vi of tl:JC a °"° oonditlana. mly · f obviouo ole~t• 

m.11 t ~roduoe:ta of rof'l'uotorias te_ d 

tc h'lchly ape,ei ll&ecl plante Jit extenelve l. lloJ"tttorios. nd oz-

r1 . • mt(} the terlal "not 

t to reaiat prea-

au1 • fr-om t ho ud c:ent ll!UiGDry ' ,ar1dx,g lOild • v t brntion a, · bl(MS 

~rem warkl:ne", tools , e l ppl!ll) tion oi' the contents nnd oha li.co.l 

l ritter , tm ou.tti , ·tl'!e raaiw · ction of' 

t · , fl e dust, 
· (14) . 

cnerr.ent or oontenta" . Industrial oonswwrs 

✓urohtlco d1rootl rrom. tho ,rod.kJcr 85 t o 90 per cont oft refr.l t• 

· aries 1ndust · , an·· tb) 'bu"J , ..ot1wa &l"O ot tho&o ordinnrily 

(15) 
om a.mtored in other brn:oohoa or t - olay _ roduo ts indus~ • 

bric 1d t.ootr re ted produots 1n (l;Onel"ti. a n> not sold en a r1~ 

indotinit el oontlnuod &;.ilea :fo-ll.ow F ti81\lctory p :r-

wrlal in tlSG • a?liY ~-ers ' pay t1 p:n:n:dUL1 tar 

retrnato Jt1vinG a longer life 1 aernoe,, eimo the l or 

tu.rnuce e iut-d os-ta ot ropl i refraotOI"'.': lin1 a are very 

ap,;roai le fnctors i.n oi)en ti .. lG ooote . ' (le, ) 'lh!ilB the ro­

duotif.ffl of .la ,G , fOJ' 1 t:tanoo , ti d.G t ,cc t t !() ox•,e \SOS involved 

r ofr:. torio6 invol ved thnt thoco l 1. tteF m-,terials ovgbt for 

2 av o ,c:ndebill t y re. ther t t bee :iuoe of o.ny coonocw of _rice . 

ln tb0 ocnt , l~oe . ol-ANOter1s 'le of buying l:.Otivee in pure se ot 

l'Ofl'tlCtories ia tbe 1.noreaaing i · ortame, of t 

(1 ) Ibid p 10 
(lu) Cwte 1: 159 
( l · ) I bid p 10'1 

dvia • •rv1eoa 
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affordod tho ueor . t ho ~h'li al l y train.ed -1eemen ot prodwere 

of t ,eso ... terlela . :.t:.1•se 1nd1v1dut1la offel'I' ex~ rt sclfV1()ea n 

oco ii -nt 0£ tl"e t>E1ller • .nd t l"eault is to re1 ave ve ,r ... 

Jr. or t " ole::ent or ,, rlce hi t:c "r ting of ret!"l'Lctories . 

:dv oonol,uioos :- 1 h t ho t:n:'1 ter s drawn as to the op ,,ol"t-

mdtlcs tor fire rr1ok produotiQQ can suaarizod brie£1y. T 

,. lim1l'i,;r,:...- 'fi,"!'i:J oru of t} r,; ~ 3tnte Geological Survey indicate 

only sm.o.11. mun.ta of mm1 r rAlO n.reolay sad li:noU.ne in thi.:s re~., 

Q .. result, ·any infl~ ot _ tori~l , 1f tb'lt _ inlportruit in. 

loo tion , ia negliglblo. ot evon greater i.11>«tance. the oxton­

e1vo developc: nte of reb'aotcr,i rod.uc,tion in aa<a1rl .uoo olo-

_o dc::my ru1y ndvantrlge(IIQS ~:~- tcine area for otonti l irul.sas 

plc:1:.11... lthc:M~h the extensiv · t,,ne fiolda 1n the Kanas 

&f'lo--rd ~I> tuel. i i ie d01bt1\1l 1t t:hle faot, alone would _ rorl.de 

su.ttioiont juatU'1oat'i.an fl.'lt' OX' o= 1ve development. Tm enatomo 

of ipe linee ·t the • re.eent tioo 2 ,ta o~r oleuenta of ort• 

li4"WO to overaood• the intl.ue.no of iUol de os1te on locmtion of 

,1ltt tG \u:fi.ll{; t .l.Dt fUol . ll'&all it _'y be 0:000-.luded tbat .lansa~ o.rrors 
fa. ,. auto. >ee for tile • t(lnaivo c"Qduotion of fire bric , ·an tl>!1t 

t · llig;hl Ot-'t'ei Utod mothods oa~entinl to th - a · ting of :re-

Zr.. ~orl s n11 11t:}.to azninst ~ GU~h ooet:too 1.n ,. _nrd to fi:rst 

tollc:wdng terial ot this section o~erns 

c.cea.1d tJ"E-~ retraotor1es for -. ~ob axtensiw mw , terials u.ra 

f oond in the ·-~, n ~s cl y f'ielcw . 

Cortun indiv1cluals in thts e'b:J.te are im;,Nsaoo • th t he. po..ai• 



1 i lltiee or the • ir ketlne of loo ' l"'fide tire brick 1n the rea . 

both a r1 ' FIJ roduot ud a.a aide l1ne to the produeticn of 

otl r types of olu: produote. 

ic .., roa looal r kot in ■U()pl 

o indivlduala hold ttat t x,r 

heo.t reslotant terio.ls. u 

1:pnmt , und so f orth. " bio oa• bil1ty is not d 1e 

i tor e u not holly endorse th0 c?Ith1a1aam in 

:1roduotic»: of oil r UniDp oidalloo to t110 Oporotiw of a 

dardi&ed roduot , or a t lee.st it "' vory few linoa. 'fh1 , is t1.n 

1. ;rta;nt oona~ r ticm as rctJlrds t • a..all uses of fire 11 .. io • 

fl iq;?crtrult blse of retraotor1o• • r tin$ l1os 1n tl.e • 

_ ture af vu.:ri<M • - oduote to s. . eif1oat1am of' imeri "' d 

e ipmmt deai~•• t\&l'DIIOe ~U.d rs , eto . or atal ti . th 

spoo.!.J ;; deai ed uquip.t»nt--An 1ndlu;t.ri l furrvl.oe builder• 

si .11ttrly 

oqut.i, nt · nd 

s t tw 1rw s tar .is ~•• both or1ginnl 

(17) 'l 
,. tit repairs . . t is to any , the 

tor s 11 uoos of oorer rnd ro n c 1 tu . ot1 

fort 

t. · . seller ni user or t • ooat1ng um t .. Furt ;.enoo · , 1n 

t .., tren is ·,a r - typeo of <-~Ui amt uoi O fi,ro brio 7 ro-

buctories - - tm.s die&el or ... i-~r typec or engines , eleotric 

el iotrio .t"urooooa re uaed l re 

(11) ·w 166 



1n a, qu etiamaire .N t to 91 produc re of retrnot ori • t l' t 20 

TO l'l 

ttr t q' u.l:U.-y f'ireorlok roduo ~ £ 

la.,er-gra.de fire " ick1' was 1::rp~ 

ur;;oeea t~ly oo·e1sf."-l oo 
(18) 

t. -·ault: . .JJO 

ri l nil bl ,. t "' but slight opportur..ity. .; d 

or o.., -r g .. rotl"a.ot orlo s l.oul ; 

analysed Gi.me t l 

oo th t DU s1S03 le otentia 

f 18) Ibid p 513 
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