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T? '^"-^T^'-f^ r*'*
^*^'*

"u 9

"j^r is-**

-- .Is

«n «l)andimt «V6iIabX*

v^. as a fottaro souroe of

Coal ®C G futtSP*^ ^fvnmnm r^r

eibilltx* In this eoma

erade oil at th» pf«oor

!90<!iiate «jdaatiBtio?> -^^ *
^,.

.

oountf^ <lon» rrst^-

ootop oils*

!7b to data tao&t of the wosfe co llTdrojeneticsi of Coai

Mz -'.c:-n dojie i^ 7>:.jro,.>o# Tho roacKsn for tliis ti? t23at Si»»

popo c.loon not ''p^'to nn abomSwEit aqppliir of eatnaSle ojfJ.

tj^r^.^'OTT) ';-; \r"r "^.oc-n loo'tln:'^ to of::io!P smtpoes .foa» theli*

<le»» tho ?M«t al<m;i
'

. i .aujd, Fs«aoa»

ftiKS Itiil7«

nr* i<^lcM^<:!*:ick iJOT^tis of QtmBmay htm boao vaoplclzi^ on

the tz«iiafo*iaatldB of coal into oil by saaaiui of hydlpo^san

alneo lt>13» A plant mm tytill* in 19S6 for tlio applioatloa

of Ills pz»ooo£is ct nHBdtala iSM>iim« (kMRaasqr^ and it la run^

nia^ on a equMarclal bas * r.

ana Qanwpal Pct«a* aaft »• Aofilfe^^ '5« i^^fiiw^ \mvf^ mr^iaA

on ccawldorablo x*98«er<(^ cm sTntUosis or r- "" 1 . J«



lino*

s' f tlio v/oric thot Imo b^' '.
... '

'^« SbNMl

dlfl-:- --..-. -.-i-TGs of tTor!-, c: . ^iF^ '.'
j. 'sBve bWMi

folloood in eoxvia^i use pi' ".^ ^-ut^iii^^a*^ a a^etittito

fop aatti«a oil fpora ooftX*

*lMa ^)rococn rio floaot 'wi.i... :'^ aqparstiat role la saslEiag

ft ^eelal kta2 of oc cort«ia aaamA ot

Iw t«c3pei«tTiro te^^. .-n th:,; - -^^ x^crild JoBt bo a

b3«-ppod-wt«

tn^e aooonS ppinolple is tbe o^nttsetic raoaufacttiso of

oils tvon oool pro6xaitBm Ttm basis oT cima&MeX oil cjrv*

tbosis is th© iRilldinG 't^' of •hsrdjroofti'boao ftKjra thelp flSieaN^

loisl Glocionfes. A direct r osls of hjajpocwrteona f*OB

Gcti^boo ezyi Ijjuroijfflft Is possible but ^^ ^o lator^^"^ fJNM tbo

In&ostrlftl stGiid point*

Tho third rssrlRclpl© is th© <*J.y©«t liafasfftotlon or coal

by noEinc or ksjw^oiiprmtiaam In i-'j*^ In IlezKyvorf (Jsracsiiy*

tho aiJTOCt addition of l^-arooen to ooal t3«i« first carried

out '^y '«? ^©rn2.*^« 9xf^ caliod tills proetmc t!3« cocl

llai»factioa process* jsxvontlon of ooal-i^ .uuiactloa ims

not aseldontnl^ bat vmo tliso rosiilt of a Icmj stud^ of tb©

clioialOttl xsatuDPS of ooal* It t^an frrjnd that b^ tuiias ii^i^



wjpo 'Js^d ftor ttio 2»oactlc«i« -id a;; oil Em^s^piel

«?©« 11-' lor^fyi- nv<Ki::-^<Al.p but *.nstc-M t. c ait«f)ee« f!i©

oorild be fUffIc- ., ^ .
i or

fiaaos T?G8 tyroareoggD by oc;i?r;,'^n^ out tii© roectiai in t3»

ps«o©no© ol' G llq'alJS »»o61«3 emeh em eoal oil. Hjrftpfnmsfi*

ti<m tittgiMa at irolRtlTR3ly Xo^ tcnn^icTu. .

fca» G fow iKT^sro at SOO^-SfsO^ C a»i thon t:

..^^ .^. •
'"^ ^'•'^'-'^"sot beocne ll<iu.lc "^^ C. '•iv,rosHs

tiitt oofel 2 • ''uctlon pwweaii vemXl^- '^^f-

fez^nfj pr»ooo5Roo, the fiz*st, h^S'ditiocai addition, i:'. .:,#

ti-» split;t- :,, • of !.?»«;/• oolecislea Into aisRllci. . '"le

tlio in-asKa tho larigoz* aoldculoe itr© b»*c^soo ue* Int-o ar.alliop

ones*

^3plocl ifj^MPfioontatlvos of th© cillplmtio, f^i^xaatlCg

eM lx3pas>o»ai!*Qe»tlo eorloo e]»e foiaadl In ^a» eo&l li^/^l'^o-'

not 1>o fOTBied ill tiio •.tr^KHk&o of iii^^ x^!'<»^a'^3S*o li^dteHjtSoo*

msld'om thoad <^hara&4»«d oaDpoa»3s those of pliDnoIl& eli&ss-



«^^er« ahieriy ki>©©ol iss& oaoeoia, ei'o smosxu ti^ i^sPoOijets^

.llriont all llcnit^'jn fm^m s ^jpoatoy jfotmtX(m wlooity

«?!» oeocitccxies of tt» «eDcosG la of ocaa«e ^8»y

^Ki i^^i=oeic^iiii, ard cost -r- '-^ '-^- •rerj^, eosd t;i» VttX^

of tlio fl«isi:sda :jpoaiHjt on t: > "O Taotorc to bo

4JE3i» 3© coat or VlaQ CUi:i. -J: -1» ^^ JWO"

of *-''-^ :>i?oc«>«i» If ooel»lftfitiv- .m t&o

«ouM b© dlffleiilt t© MiiA ail la oagi?*tltiori i itu the ca^

t»«r? "^o&actm lis^TOjssmi'i.tm ^ogb not j^«it25jPG a p«p© bjCrtv

geni tlj»5p©fOPo, It &m. t»« li^nfls^oi^n G©cis-'oa d^ a dlfiroresali

proeeoo* It consiate in iM^t in^j tijD ggs©o(us 3?oi^etic«i pro-

auDts in th0 pmrnwume «f etoasi» «lMkM«9 1sl»e ««*fMI !iyi9ro30»

- n :. • *a til© !-45aaa of t^..o .....x. ii..a obossloftl ^*».^t# tbo <!•

0, F89l>onlodte»ti»let ind of tbe tisah? Coal S^p)^^^%0» ^^^

hmn le.t©!^ ppvma to i» odenaiifti>al>

c oil7 pa»te «d!defi «?« ww fey the Bm^tw jp««wmmi

!sjj»t !:« dlGtille(3 er'.pcftilly b^ raothixlc i^i£^. «» ste?.l«'.p to

tl]ac«90 ««od In t?» oil lnduEtJ?s' ^Ln order to ^©t



suits* Fot bsatlnc ^JoA pmuMF o&nerating povpoess* to ixxIA

tip the pwjoseo of hrrtftroswaBatlno oxm ton ojT cc«:JL# 000 ixatauSs

of coeds r « ^Siffiporc^!^ Gltogotbor 2800 lbs* of

oo&l m to i^iwdaoo atwat IDOO Iba. of wltia&le

oil sad oc . 'Sftsso fianroo sg^pl^' to eoia of s/ao&

qiiality,

A plAiit nbieh proAooos r^»000 tosx of ortifioi&l oos3L

oil pGj? ywr ©111 coot «dMnit ^,000,000. Th© cost of f«>«

dueino this oil lo fl^iB»ia£j in tlio pi'icos of coal, iposww^

dsiMPoeit tioo of pl»nt» lalx»< on tiio 1937 morlest* Tlsugping

v^sftt tho pi*<eda6t «as oortlti ^'^ t'lo 1?^ 9onM» cMtxicet tl»

pries of oil eould sltaup €0^7$^ i^itbout t:io osoaaiay of this

prooMMi boins soltEneei<i^ Iho ppioos of oil in QomaB^ wm

EMf*c stobls titsn in our ooiiRtx*^ boosnso thsjr <^ ^^^ ^^>»

«» sTGSt papocJQCinG oil fiol<^o bolnc hi^mg^it in, mneii so

t)as Ssst twrnrn flold,

Irfitoly 03cpwfi£»nts httvs b©©n ooi3ductc<3 <:lth felio setioii

of ostelTSts i^poo h9dy«0Miation of oosls n^ith t!)o vio^^^^ of

VGOxmixK" t>¥d xtjfiction tln&y lot9«griURts ths os^bBsas tWiijOi'»»

turo, ; . ci^oaoin^ Uio s^eoamxpo of B^* 553a r&to oi i];y»

djra@Mastion lo not onl? iasveasod b;^ tvus tiydro&umtlaQ

oslMdjBts a^icsli ss nioiosl* cobalt » etc., but ?.ldo by ^mws

i^iich siw yssd for ovsfOklag ths ii&xvior oils such ss jfiJLCl3,

FsClg, and znCIg* gyawuBsawtlBis catalysts siQoel<»nato ths

dsooG^x^ltlon <a ostssBle rwliienloe st s M^^* tsrapevsturc*



BICI2 is best fitt«d fo» tij<»atfWMHiatt aost ii^^nltM*

GiCX is XoM infItMHitlaX tlMB RSClg* Tlw tBstnaptUm of 1%

la Xo^r» nm ^mlXtj oT tt» oil t« pcNHMVt m>« eMflkmg

«MW«* auMBMI wlitwi is tnTorioi* to Ctiai but: lo litMsr

^Mi f^ t»od alond. CaClg tDfta no •ffoet t^pon tUm )ijdPO»

gMAtion of eoftl* 'am boat <»t2tiil;^t8 tuivt Im»o& found to he

f^^0 r^ncig, W^ WUilj^ BiO« CoCIg« Cttfi* fbrnnm Ml**

l9»t« do aot mUsm ttm Imifwmtyw m yttmmwm^ to bo Ioimn*

oA oitbofttfe oflNotiaf tht fioXd of pvoteeta Mk laflMMWO

(1) th» izsftMMtiT ^ tte Mootloa (S) z«to of ilooiWiiWiHiOii

of tbs ooal tsolM uaA (5) f«lo of fajdrooiWition only

ly, /dl tbeoo eaporlHMVte «•« a«do nitliM* <

dition of olio. Oils bftaton oad tmvof bjdyog
iiBotion obA

ianoooo tbo siold of |0Mo3Lino#

fbwo taoo bOMi l«t«l7 yo«>MWh oawAoA on ia thio

oouuigy on th» HfluiiPiMition of oile* This Ins bsoii «sap»

»iod QB bsr ths stoDterd oil 0«v«v Md slso by tbs SIbp*

oloir Oil CoqpsBgr tft Burt Chiesoo*

ffy owk ia iimlsHsHiid tlit liSfda>03imtion of Wsnsss

cools VftS to OBSI78O tbO IMMOS OOftl 0¥Bllibl#» to llWPISttiii

Ipsto tbo ttisoiT «nd lihawtst of tim Xiquofteitioa of tbo

4NMl# soft to ooHVMo Vsm Shmmhi oosXs to tboao of SOMipo



n^

%•! mwtt th* ^HMiplM of nji^Pttpnation of eo«I«



STflATDQitAI'SX RHI K^iAS HOM* HBASmHI

BiCsroQcoi Ukkivemit^r Oeollaiofil

diviaedl Into t«<» pmf%m oi^ cauaar «iHP«^« «v9mnp pttrt tM«

fldlM la turn mifiM»Mt emm» of Cb» »tat««

fl^ 9fa» Cod Mwisnpeei

9hiS OOWKPS 9k IXiTm «rOft of S«MMO« It l8

foowS ia awroiB«9» €tMit»f)sva» lj«bett«, said «

pert or Boia^mm «(MaftSbM» fhia <^Eifti6 is

to aadlot In oota^las tmmmm «Mit be*

it liKft toMB fouDd oo t!;» Mts of oil

drlllins wAtttBrn rtiia 6o<a i» a tfMA bi*

tmdUBcnHi oosl^*

la ft 1«9W or lia»st«ie» ^Rio Li^»otto tlMae is

^ovo ttm cmovolBOO ^mOo* this Io:;«r fua^*

aiilMNi paPMtioaXly no eool*

O* PlOMMBllsOBi SfaslOO#



On top «f turn tii^t«e eAmOmat t» a U^er of

UaMtoot IfamMMi) aoA than on top of this

Xi»»8toae i» thft {OAMHUitoa ^i*le« Him Immnt

p2«fts«iift«i «bftlft9 «oataiii •aiisidMNa>l« 6<Ma«

l^ut titat i^pptv il»2«« do not*

UaMtom mnA Vbim directly al>ove thl« is tbt

tlis7«p sbftiM* ^rsiis ytolils quits s bit of

s« LsBS abslss*

iHMiw tbs Vtmy9» tiisXss* ftos7 ssaray pmetl-

•ftlXgr as qo«1«

f« XAwnaes shAiso*

msss CBTvj a ftOriy issod ocmO* mass «rs in

FMoiciiii saa omgiMi MfOHiiiss*

0» LssoQjptsn flhslss*

mtetiesily no cosi*

hm atmopy t&mXMm

Ss ocwilt

U OMOi ahslss*

A fairly flMd eoal idials* Kisos looatsd

armnd Osa^ Gitgr and Barlinacino*

sst of ths MMrtfistabls eoal in Ssnsas aseisa Drae ths

Cher^tas i^salas* It is ths best eoal althoti^ it is foaaft



10»

^tet vwi qmnS 1x1 lijfQwmmBtloa wno HMm tiw C^MmIpm

ilMtlM* 13» 9lM9«» maA Oam&t §itmh»m also fomuti mhm eosl

but Itai aitoM in thoam ahA^«» onlj fuvnlaii Xosai aM«to»%«»

fliwra wp* pvttetiOGlly no eo&I Sa tb» Li^battot hoim§ or

8tiMHP7 ahftlMi* fh»M ctelA* mupj ta viStti fMn 85 f«»t to

SCX> fi»ot*



11.

ntaxmfvTR jmtamis of sakias coals

MK>oncei mmOtsIs of dsUiMNFad eoalt 8l«i«
of lyanM« VMlniMl. pipcar Mi»

Mats ]ioi»t«« ^slatil* WUmA Mb *df^
3K SBttor Om^tm

Atehisoo*
CSmnnAdm 7,0 15.1 8#8

Cl3er<4M« GooMly
ittiMvta 4.6 a2«7 53*9 13.4 3.1

e«i^«i »M«4 n 5 5«4 38#5 55*1 12.4 5.1
Pvwioh Ro« 1 S«9 34*6 56.5 8.9 3.7
S» (GfeWMlDM Oe,} 5»7 36«» 56.1 8.0 8*8
MtarM. • ai5 54.7 ^.5 12.8 8.8
A%MMB lll'<Mi# MkiS 3*6 M»9 86.4 11.7 S.6
SO Csovi^ttiA) 8*5 80^ 86.4 0.3 4.1
amitoBSo* 9 d*e S9W4 sue 14.0 S.7
«MtM«l »>• 10 5*0 34.4 61.9 13.7 4.5
im»%mm io« 15 4,1 53#3 51.3 18.4 4*8
<awMftBM ntt9^

buGg jio« U S^ 35*3 50.2 14.5 6.4
S»3 37*4 88.0 7.6 8»8

iMtMB So* 11 4*2 32.6 46.7 18.7 6.5
G«rv 0*8 89*0 45.3 17.7 5.1
Do (LMfVOn^

rlMMMAaifatat*
9«4 40,^ 44»9 18.0 8.0

lim) 7,7 S4»0 48.8 30.2 3*9



rmmsiou 0? COAL

«r wwl o»lQ,ixm%tA t99m vtOBtal mitt«r« Mn* 0Mlo^«t»

««ifc—fl tlutt tb» eo«X tm0m mr^ wtswra ti)* v)»^tatlao fpnm

mo& tell* Otheiy atol^^slsts oontwaS that it «0<mMtofd «•

ft vwatat of the tMB^portfttlon of ^i» i>i§tli*t>lit SMettev l»y

wator* f!i» purity of tb» ooftl ataa to provo that tho v«o»

otftttoB fiPM nbMPo tbift ooftl is* fta» iMi9it«U«ii sf^m in

•Maps or in boggy layiiS* ISio notor t&ifili woald eovsr tho

vogotfttlon iSmb it foil proaogwd lA «ai Is^pt it faran d»»

eagrSqg fts it does or land*

Z& air tlia eax4>oii and tiTtfro^iBn of tha «ood tmita vrith

oaq^isaa of tha air« foflmtos iMurtian dSUmtda aoA «at«r» tanSor

mitor tha atHNVtiario oxy^p^n la Q;:«}li3dod and the olcsaonts

oif ^la «ood wpa t&o^QtMs to tmita vrith oaa anolftiar to a

lar@ar aactant* Thla pmdnaaa naratk @fta (O84} «a aa «»»

%i1i# Xf catfjw dlAi&da ia aXao f^M«adt ami it la %bmtfi^

tbat it is# tba msf^fiin ia axhanatad tvioa aa fast aa ttia

OBT^'^.f ami tha vwguXt la a Xaraar aaouot of aavlMi raawln

iao For «BHqpla<^ CeHta&oaa C<^72%8(/^60^ "B"^ P**^

(c^gB^I^O^) •& ^tOHdaMia oool (Og^^gOg). fhla abaaa IMV





mmBomusym

Hi 1913 in BMWfWf (liffi«my# the first direct wSdition

of Hj^tfapogen to eoal «m ««rri«d o^ut by Sv^ Bt«si«0« In

thin first M^psrlMBits « *ooiwy aiiiitimi' u* wui fansid*

fbis diffieulty v«*« o^WHwns b^ ttarrsrlas oat tlis rooetian

in t!)o yrssoneo of « liquid lasditai (oosl oil}* ^^isy fooad

thRt if too bi^ tsaapoMiiftwos «•*• vooolMid il» iiaiiitsnim

•oksd rossrdSoMi of tlis *oosl oll%

MOflffdiog to sn» atiiiiwi* in bis pt^w rtod boforo tbo

Itttsrxifttional ConfsMiitto on mtmrtHBui ^ol» Corni^ Za»

stituto tf VMtaMiigjft fittsbtirg^ POOBOTlwnia* Igi^ii ijnyis

tioo of oool bogliis St rslotivel^ loo ts^poeoturoo* 1»o«t»

•d for a fov booro at 300i*980^ 0» tbs iMPOdact is still sol-

id, but it is trsnsfomsd into a sort ot pit^ vit^ a bigjb

asltinc points this will booons liquid if taroatns&t Is eon-

tinoid at a tssq^oratTirs of 490^ C« Ttm [jgoaaurs ObooEia

raoss fr«ei aboot 180 at—iiii^boros to aboi^ SOO atusi^yharoa

or a yrosaoro of frssi MOO to SOOO poiMiAi pmt oqwvo lailw

Sv^ BsvQitis stotod tliat no opoelal eoals ars vo^otvad*

All ooala oaa bo bardroaaoatod oasapt aBtbraoitss. U^iltos

•a wall as bittnlnooa osb bo b|dr0pMatad»

sflSMfiisal oquSiiQsnt «a« qtdta a poiablsca* ^^lods had

to ba daipolapod fo» oarrTioB ^»« tba eoal liquofaotioo in



i9i

ft riiiitliiuMi iwotuft* tilt ooftl 9m mmmt twy ^^»*

rwi ISam eo «Mlh ftl^vM* fbm oo«a «m ttmi ftdAtd to teef^r

oil or ft proYioos ran loia MnOt Into * po«t9r mum* THIft «m

thftft wm Into tl» Mftotloa voosol* Bg^f^gim wm ftloo p ii«»

oa ittfco tli» voftOtlQci iPOMol moA tho eoiit«iit« aUnwd «it& ft

•tlnp«i« rod* Tilt Mftotion iwoftoX wt» fatfttod firaei ttio l»»

•ido. The ^oftftftl hftd to 1^ iMMitod twom tlM tmAOm ^mii

it oooia aot hoiit «£» A^gftftiWt iT tUo vooboX ofts Iwfttod ug^

•ft Iwt fts it mmJA taftvo to bo on tbo oatoSao to «»% fl»

^iiiiod boot <» «b» iaoSdo* In this pwwtfti MfeftiTotft

or wKf not bo tnofi* If tiMj cro mod it is to toieo out Usm

BvCLSim or otiaiv iivoritioo* ^!9]0 laotftX oodaoo UMa tt»

fiooptli to oi^an gVMipo oro laoiiftUy oood for ootoXjoto*



26.

TADLS t

••mpXo yi»l<&a of ttm ]lMRgl«» Ff»»<»

B«r^HMOMIt JSftCMDtif* XaftMtVieO f«»

(1) aMi$«i 1000 pyte of «Mi 2i«iiinM obomp

aoo pomte «r ttiddl* flpnetioo p90tm%»

180 pMBte or MiietovtftbU t»M2SJB»

Hiililiwi
«0 pooBte «f 3.i*H«fttSiis oil

30 potnids of tmX oil

(2) Booisf 1 flboiPt ten of eoal

40 kil0ig!PaBie of oil

dkiloCMBH of maooXm

no kUOIpNMM of iM

5€0 kill80NHMI of Z'OOidQO tfhioH

•onlMtnis

80 lEil06l«W of oil

Momao^MM or oofeo

•OkU00NMB of fiM



17.

fA3US XX

Ipon Osidea
!

Volatile I^^idro«€!:rboa38

aotor! spirit ymiQil> Bimwl! QU

81101 Wol—taw mii0!^ MtlwetiXes

8» SllBiaitian of lapwtti^s crith iiraB

3» PJiiitlon of low 1»illii@ Ujf69Qom»ti9ti



1^'

vusssoM^ USED IS imFtoai-;a;^TXDS

(1) IHHHIB e<Mtl-«

-'' TTiiiafi eoAl «M QMd

f«^ thl* V 1 »»• evaah»a to

60 ?a»8h irr: l^iMid*

_ -- ™ __.^i©d cao^wn

(2) SfdMiMiaM^

TIM Uj<tottw> ^mmA «•• ^1* ti9dMi0M irtiioh

«M db^Ula&A firan tht Kansa* City Qatig^m

Co*» KMMft* Cit7« Ho* fte hy^ygutt »m

tfbtidaia in wUtl 4araMi*

(3) Liquid MidU YlM^V^

Xn p«Pt 9f ths tMt« « liquid Mdi* «M

ttoad* m&n ft widlft «m ia«»d it «m to

proDtat o«iiN4Mfttiiis« ffi« diffoMOt

iMdiaa wore twodt
In) Itoad oils
(b) asto IdtoioatinG oU

rroi3 th» ZadostKal
laiMMPOtorji*

(4) Catal7«t»»«'

TMsts oore laado both «itb aad vithOBt

«ital78ts« . ooa oatalTSto vero uaod auoli

oataljwta os iron oaddo^ nliteol ohXocrido*





fMs api>«nit-u9i tatty bo divldod Into iHmtm elftssess

FM^ttVfttlmi of 00*1 Mm^lM

(a) CFQ«hS«g ftpj>«2«tQs eonsistoa of th» Bi«ua

(b) Soyi—Ins i^p«i«t;wi ei»iii9t«d of tho T^Xvr

SiMidtaupd 310V98 aOi 40i 60 sMMh aeM«aB«

(•) In tli» pap^ftrl^s of tb» ooftl oDeaP:®* a pXatfoom

ttmooBt of liquid aedift ssnted If anQr mm immA

«nd t^& tiiejr «9ve aij»d in a pe^^

p«ixr«d Into thd boaslb 1>7 band*

(«) Chayging tbo hjiftftosfBii wtm a diff«r«ai6 pvoeasa*

''jctve stSHHis v9Gfa^it ataal plpa tHwadgd vll^

Z/a** ^u^pe tnareauB «ias i»ad» Osw «ad of tba pl^

saa aavawad Into tho vaXvo oa tha l)Odb «al tim

ot?ie? end aaapased Into tba hgrdM^an tank by

xae&as 0£ a rod^acjins ^wniyltag 2/8" to ^0"*



iU

(«) Aflltatiqa vmehXtatKPj* (Higaan !}•

It consists of s atttov dvifisii sMsskrie ob sbftft

sad ft ji|; waA tamSXm mi999rt vith MaEitsr bssrli^

voU maA ^irib «qp9«vts sad elseips* It «ss tfriv*

SB %gr ft tao traat<»X785 *pk ^ C« aotor vitb ft

bftU 4riirs»

(t)} Two «iUim" flftftsl bOET^ 1S|* liong «iS 6* la 4i»

eootor* ^|]0 boobft bsd •& latemal aapsft oC 83X

ftdbift ftailMNi ftip Siij.niiiiliiiiiTs1j <mt QsllMb Sbsy

«sl^ 80& iXsHt sad 89 sKNMfts i4Ml ftMMaM«d«

(ft) His hrn^ glt»i«ttft ftOBftlfttfta oc t«» ulcplftft oon*

slstlas or ftactvft tttvoog wmm^^ steftl pips 8*

to tiw valvs*

(d) GoBtvol tasltft hl^hwpgftftuw ii flttltm

(1) Bteftfd VQ" tMiMidlaft Mj^pgftftsaift

9»ai3rXft« LBt«» aftftdlft midiPtft fPMTft assd*

(2)

(ft) BMtfti^ wltst Typft ? IMS 0* B* BiOLiBftU mH^
Itofttftrs* tm ^oXts aad 880 ftatto nMtlBg* Poem

stariLp bftfttftVft %S^ loos «nd 1|" «id»» /i8i>o8toa

««• ftMd fiov tasulAldUB atoand tiki stvlp bsfttwrn

•aS ft lastftl aftaft mswmA this idMuft 14|* la dl^



1
maoter and lal** tall.

(f) A jyjTOCMter ««« tUKvi to rocord tho t«^perat;2ro«

(Fi^^uro 2)*

(1)

It eoniistei! of j

(1) . 1;. • In u . ^ro-a Lor 20S075 C'

(2) riatlnum V:ppam$fT 20S01^ {

(3) 10 r>ol&t 2*otfl^ gwlte^

(4) L Hi B re«l4Bt«zio(» th»i«eBMter iaOieatoiv

0il<«QaoM»tor,

(5) Two z«fli9t«aM bloeka

(6) > Irlng contftcte

(S) BiwoooqplB p^roraBtor b; tb« Broan Znstini*

(3) Checklnj lnstxn»ent twi m. ¥Xfi C th»iwo«»fr»

(Plg:t3a*« 2 vdll 8ho«r this pyvocwter •quip*

asnt.)

TMrting SquipoKit eoeslstod of:

(a) Crriclbles, tongts* btmMrs* etc* tar d»t«Rai!iix^

tb« *?roxixMto jumlTsis of Coiil"*

(t>) Om holdings and tostini^ cqppcirftttia*

(c)

riRslea» ftondanaora^ «ttt*

W) Appaxmttw to t«8t tlie ^)«eifie ^^Avlty of pro-

<!h]ct; StSBh ail tMiltllBCOSf ?|jdWIW<t<BfB p OtC*









/B iBltial t—% xm» aada on tlka hj^mawition appavtt*

tiM to test tia* bMitar talts* ttiiM «i(p*viamait iwa oavri«d

«at bj StMHi «9easioD«

mIOUlt j^ ffllJ.1OP of WB^WP Wim p2MNltf SJB DOtSb X« A O^HHl

v»slst«st gfuimt vfts ;M4a vitb ttm pios to pvovoat iMte^k*

Tht \MHdb WAO fi3{*d M It weuld be twt a biydr^gMiatioa toatt

«Bd a ttammmmti^ «•• iMwd to vveord the Uta^wmtvefm

^Bima tfa» tw%>twti,irt «•• «p aMfondl 400^ p» «te «a8k»t laak*

•A.

IM9A

fkw 1 *r pyiaaaizro lbs* par mq» la*

9t50 /.• n* BXP 00 Lba*

10i20 $BC^ as «

lOlSO 8«d» 840 *

lltSO 489» 680 •

3JN00 (XBOft) 9M^ UK) "

ItOO P, !2« 900^

4too P* Urn lod*



TE.. .W2 OAtKUTS

Im Ctppw QiriBtt Shillto and Ql70«riiM and

In cAMHPgias th» booiM for Um tMt thsve *m appvwd*

aRtely ooi p«aaA ctf eo«X alxtd vith «n«e9ri vcmA oil to

ft pftfttt« VMM mmmk wms plAMd la •ft^ bonl^ ai|4r««ia

«•• tiMtt roB Into tb* eoftl bomb to ttw dMlMd stftH^ag

9lift fttftrtlz)^; t«qp«pftture »«« 08^ C» maA Vm baraafttrio

7S*8 mm

2 worn 11

3i80 800 C« »0#B<1« 8l90 8*0 C, seo^

4i00 400 688 4t00 mf^ CU)

4i86 0«» •W) 4t86 XlfiO 780

4t40 189* 670 4t48 150° 780

6t00 1480 eao 6;00 1880 57S

5tX6 U64» 640 8tl8 1800 880

SsSO 1410 400 6td0 1880 180

9m tcovMWtura rim wm i^oot nam dttpMa pwr ntntito*

8Qdl> Z stftartad to iMk at about 4t45 o*eloili afaan It iMd

attainad a pgaaauga of 870 paania anft a taacMWattiM of

1800 c* Boo* XI atavtad to laab at about flva o«eloek

It had ottalaad o pmmmam of 730 poonda



pOMtW* Of IStfi C«
1

7h» XMJMa» vmm eftused beOftHM tii» sMlevta did net fit

fwU «ii(»3^ Ana bMftuM ttm D1M8HI Mixtur* atlted* n» «•»

mmA adactOM noiOid Iwvi* 2t»ld aof« pmMMwra At « loT^er t€n»

P<NWlnV9»

8»

»XB I worn n
TJ^90 ftiBluMraitStlPO PVOffSWA 9BB|MHPKttMhB> PVWMQPS

9|40 ^Ik SO<K --- --J'i* 30^ (j?0

lOilO 88 490 47 750

lOlflO 88 3K) ?8 G40

lOtSS 188 «I8 IfSl ftao

10t30 IfiS 480 180 lioto

IJOHO 190 480 180 1100

10149 880 440 880 1140

10sSO 848 430 881 uso

UiOO 888 ^0 mi UIO

UtlO 878 400 wm 1000

U«15 883 575 808 700

IStOO 888 890 07© lao

SsSO FUb 8(8 64

B0Hl> X sUtytcd to Ut^ ^dbm tt had vOj reoflhid *

t»wp«ni%iaw «f BSfiO •ml a pg—wg» i»f SID gOBPto«

BOiib XZ did not stia>t to VsaSs. till it tanA yaiwhia «



r.

t<Mm>WHi.taro of 2S0^ wbA m prostmre of 1140 lba« Tbls bodb

iMdMI ftt Mwval 9X«e«»* It XtiOMd ftt the pipe fittlagu

tUA OOft of tllO ffltOlB^t^ HIM l^ftfi^^t X^SSOc! OOVQ^S Mr 338*"

pap^«gp •ting «al tbo tlttni; or i^.'se ocasnt*

5« Copper and rollod tin pip© j&slcot t?ith

m tti» tosts «ith both %Qirt> X obA XZ tSso isXvoo XotSMd

oaA oo no toots wnm MMte* ?h9 mU-^mo «o9o i*ooootod onft o

toot bbAo uoias ^^ •<»* ^^"^ mmplo* tho wlima still

lookodi« so tb»7 «evo tolEon to t&o oNp* ^ ^ gmmA^ oodt

lotoy tho7 OMO pltoodt OB t2io hmA owl triod o^idn* Thio

tisas tboy iMkod xa»PO tbon feoforot so It vtmo doei<3ed to

diaoavd ^looo mlvos oawl ast oono Vd** aoodlo iMtlvos for

fugtboy tooto*



•d» It «M oat pMMitO* to find « Qtrffttt thst wooXd ho2d«

It «M dMilMible to find • s/ttSuit i^l^ m« lq?«nwiA)24» t«

tiydM^Hi vIdMb would not nolt at 450^ C» aad i^iXoh eonld

lio vttUod povf^ctl^ SBioiitli «ad fit povfoetly tl^t. ikmt

of Ite witftU tbut wove tasod for 4pide»ts voold not otoad

^im hoikt* Ijoed and tSa tnarteod ae long as t!Mi bodb ««s

«oW, ^nt t':^:- :--:lc* r^->t ctencl t'-ic Increased Iieat, vOpp^P

%70-il^. stand tlx) l-.-cnt« %vt It woaSid not fit p«vf)»ot womgiM

flm 0ifileot otiMRts t?yit wMPO uood wotild not otMiA tho boot

vildioat aoltlQg*

Aftov oMh tost tbit mm vardt tlio jm ia tlao Ink* oaa

eolloeted* maA it «as f^raad to bom vlth a bXiM bet tlmm*

tsiMi taatod vith bariwi hydaimtIM ^Mgr flMo ovidMoa of

a»b«B dioKido* fboaa jimoo a^Ao aatX^tod of hjdbMijMi aiOf^

fida«

^iaa» tb» laatd» of tbm bca^ im« apanid» tbar «ivo

l^eoBd to aoaaiat of a top Isymt of oolsa aod a Immt Imgmt

9^ oily ooal roaiduo, 2a tba toata abaapo tbla aaa lbi»d

tho mm paodaata «•*« ooal adaad «n^ i^oad oil* l!ba booba

«affia 9limmm6 oat \fj bimafcins ^^ top 00^07 i&tgp «i^ «

atool drill end tbaa «aahl«a tJUft bottom xajor out ^th

oMa aiaata btapnaaw aad oaopviaMd air. la tbe lator



IBMOBVt t«»t 4v7 wmX ves usod «ad 4id aot «qIw m anilw

fb» ^tarfta ll«t«tf v&tn T^ig^ «ia flMlMt OfMMd^s Old sot

m^ mtiMfmfstorlly, and in fttp«hi» testa diffMFOBt Mt f«^

wmfk9 md tbvy «»f« «liMai»d iiftwr •Mh t^ot* *«» «lMtor

vm x<«toQilt to «at deioi th» ii^MMl mA to ^^ e«»T ^ttti issaaii

of t}M vlbrGtlOB*

1



r^KST MA3K Wm. -ATtIS

This fippttPfttus oogasistod oTs

of i.dpO,

e, Scodl© valvo -^-ith jplp« Uttiaft to fit li^dMiiB

tudc 0n oH^usT tsisA xst pipe*

.•?• Einc -- clei^p* t« hdM t»» v*.

? tiae <3e<k«

•• T1.0 six fbot :i .i« of 9i|>* with Mw «i3te ofwy

sem «• ft I0M >MMitT» This pipe uaa

^9d to tbt OM ttad aciH^fiMHiil air UaM vi^

• - ^»

f^ t«^ lat^M below ttw

g» .^i»f2»w%^qpl« fo» tt3das iwjmiNWPetiwe*

li» USb9m%mij «sp»«t;Q» med far th» o%ii»r tests*

fest Se« 2.*

9to j^rttsia of ^^ eoel ess plseed in tlie pipe* ft^t^tnm

0MI ren la to ft gamma fiC 930 sennas pev e9« Satfw x&

«fa^pt7 lalnates tbe i^eesepe vee 1480 ]b»» At the eaft ef

one bCAV tm g^emmvif btA vleeo to 1780 peiaids irtisve It

wmmixmA tee iwers* At tHe enft «r tee beers the beet see



varaiiii teM» i^PtMnaro ^^1139 z^mjA 870 poonte*

Th» 9M In U» i^#l|^ «• «e^l«ot«d cnwr «ftt«r« Zt

«l vith • hot t>lu0 njttao* It loft a sli^^t aom od tlie «»»

tav* Ttai «4Ml Sa tte plp« btd oolcttd to a awptoia mi^taiitt

otlwrviaa ii» tfMO0» la it immi iiot«4«

fi»«t So* 2s

'%• pS.po wtat vMluup0ad vi^ ^bp;? cm^I find lijftwtujpaB vadi

rtB &n t9 « pgoagupo of S04S pcmndis* £»&t vw* a^^j^Xiod to

thio* oaa aftor ona hoiav of haating ttia jpaaaMBPa MAffiad

fMR dOO panada to 9800 ^aoada fo» as hoar and Itetj^fliNi

wdnwtaaa fba taapaanatia^ waa taatad lif tiM tnawiaai%la

aad fowd to bo fMs 4000«tBB*> G« Sha ipa ««a tbaa tt«oad

off and Qaa plpa oooXad dann to voohi taqpaawtapa* aad ^*
yopoaaidRa ttMB vasUtavod *3P80 xNranda* ma 0Ba aliUii aaa

•allaated aa»12ad of baaaaaa aad tamad «lth a bliaa bat

f&aaa* 9m aoal ia ^m 9i^ «aa aoand atiBafirtM>al»Ay»

Vaat la« St

flia pip* «aa >aa(to»gtd with dvgr «aal* and nlaini eiiSo*

vida and ivoa aoKida wovo addad to aot aa oatalarata* m^
9X99 wa alMORgad vith Ufdwuswi to m psnaoaura of 1290 paoada*

Baist aaa op^XSodjp aad fAmt ibaHpavatiura loigijitonMA dOO^ and

^m pvaamxre 9600 pwsida* 1^ p3;>@oau7e ata^od at 3600

pu iMdii far a tiaa aad ttaaa fall bank to atiaai 9Sm pawte*

It at«9«d at th^ ppoaaofo tot a tina* isam haat «aa 99m

•1





wSi^w&im xmmA m o#»«la1»» ayiOMieHi WM rua la to ft

pMMure of 1400 p<»i . 1^ pipo vn» teat^d exMI hold tl)»

prvMum at 880w poaaada to 24QQ pouada »lti» ttnt^era^txra oT

iQOA-400^ C for five hoara* tt» l»at «aa Mttotvad* aad abaa

tlia pXpa iMlumoil tro nsoEs %0ssL>a3patnis?6 Tsa pswastxpa wBa 8B9

Tlia gas waa ooiA.acT;;aQ» «uaa 41; l...:..^..':^c

Sba pipa aaa Z'aetiapQad with IqrilMaaa (a 116fi poianda*

Tlia plpa aaa htatad ta a lantafiitma of 550^ C and a pmm»

WW 9i iHK)0 f09 mm and a lialf hauva* TIaa pl^ya IxrolBat

the aiiwylng cm Invnad with a varj hhm f3jna«

9aat ito* di

nulMii part of pSpa aaa aat offt aad Vm plpa «m
ttimffgtA aa bafora^ ?h« x»lpa bad baMi aaatasid ao anoli Swtm

pr0wimm triala that it broia* readily asata*



^
. . :i OP r.

.

rt» ai'MftWrtW to th» pip« t4Mlt8 t»WP» ^mt lib» MS^l*

iM*^ «»8 «tV7 «3ftlX and it viaA l3«ra to a»^ tb» plp« vgltttl^*

•d* A t«o «iMai iwitiln of eoal wm sbQiat ftU IdMit eooXd ^
tttoO, sal it tnw dlfrtctilt maA «t3sK»9t liarxsesiblo to @tt It

•PSNMIA oat iB thO pipO* It trsuB &XSO V&.i:,iJSiT HEXA to 0tt ^IMI

•BHMit tWIpMNlttaPO*

pPMWuvoo oaa toi^rOZ«%aros 6«I9 voaoiiiQa asm couia oa isold

tlioM for oovovttX taoflopitw A ftwptwttgo of 4O0Msoe9* C »«•

dbtftlnod and a pvooswo of fvon flflOO pomte to 8600 pooate*

In thMio tosts tti» eim %m^mUm& a Imomiio i^m^ aaA

tlio I'otfaa at tiii^^s oontaiaoA i«aa eoal tar Aaarini^ivia*

Vtm pipo ^tpmSd^ pc^nantad otbur teata baSas aaao* Thi

pijia aaa Mtad to hold 14«000 paanSa at mqib taaipavBtaDpa*

^Hi lottpaaaad tanipafatara tte taaatl atMi^th iaaiaaaaa ta

ijbavyt 800^ !^« aaft fMn t&a»a an ap tiaa tanail aterao^ili faU

off aaa»iaa«aMt3r« At WSfi c tlso plpa «m mtad to heOA

ilbo«t 9000 poanfta* tEha pipa aSsaaya teaiai at tba aaesa. !»»

tvtt atvoQc aaawilaaa ataal pim a««tld ba aida to vaMi ana*

OMNifully*



^

"Rm Mm mB^tOMttmwm mmA 1» these t«Bta th*t «••

tis«d in th« #ftrlier bcs!^ t««tfl AifiMipt th&t th* Ida* tis^d la

oloslQG tb» <>p«nlQg in tlM bouto vas dlTferont*

In bcdb X (Ftgoora 5} a six izieD I»z^h of exts* etrons

«f<m^ »t4Mil li^ pijEHi «a« 80r9w»dl into the "boeSo toad tiriea

«eld»d around the thr^MiSs* On tlxe v^^r end a flat stosl

dlse 4" in diftn«tfl9r «*a voided* It luftd an openin<^ in Ui«

cciiLOi' :----
. "is© af:- t:..;. ^;-i^o« /aK>th«r disc 4" ia di-

anotop ^ as rtokdo to fit tho other disc* This disc ««8 solid

f :
• :vrl-! >n to th8 other diac by a elAap t*jleai sssFtet!

ite rw£s»© OG tii© Gsatsr or t: . .:..^:;. . :r'co i,,.-^,:.

^RliBSts »SJPS ussdl (1) rollod C(X:i.-.:-, (:^) a-ribc;-^; x:, (.-;

iMsfeination load e

ftxis Idsa did aot work auccofisTully bscMratas tiio clciqp

holding tho top disc onto tbo bottom disc saBMPtsd its fc^rse

in ths wmter of it and mpnm& ths outer «d^ of the diss

i^^sard* Purt^MT tosts wsrs prwfvabmd cm thla boni^ bssauss

it had a oraek in it*

Zn hemlb II (Pl£"*^ ^) an si^t inch Isn^t^ of extiPa

stroog sTOu^t steel X-^'- pipe «as soiwvsd sad ssliled in the

bomb* (M ths top sod of ths pipe threads were sAOhiaed on*

A steel sere* ea^ «es zawie hj ths Shops PsyrtMSPt to fit

thsse tfaresds* !Ihs Idts of this «ss that ths pipe vss Xoog

1







•nm;^ to iBMp th» top ood of it fMn otttine Isoty «ift

thwr«fore y«d 24Nft<i or gX;sr«eriii» Aad lltiM»tB9 Miild b* vm9A

oa tb» tlyfuda to pMVtttk lnHiVMifli** ^^^^^i* i^t*« wxslg»d sue*

swMwl t«cta warn maM wXtb, bodb ZZ«

7li» teoto «•• ifeMPi9»d with 2. povBiA of 4i7 ooaU S7d»t»»

liHptift'Wii» ^t tb* ana or UiQ aa;ir9 tae pra«»xr» .«&s dSOO

poante* fte liBitniwifrwi) aroM ftt Mmi Mite «C 80 p«r Mtmittg

•Mft «% tti» miA of t»» hoofr it vm 900^ C* tfao pWMWo

IMI^ «% 8800 pMMis %• 8809 pflMMte for ttaMO Iwmu It «mi

^Mi allofvod to eool to roon tM|p«i«tis^»« mkI ttio ^anwavm

wtm %!»» Uao potaS** Tho om «m eollMtad* aaft vfaoa it

MM tottod with « flfteo it pflpE^od UlB* b^droiiHi* Tho booD

wwi opoiwd eftd^ osBKBlfMidf %ho ffooidoo Vfi8 founA to bo piNMH

t^Mit Bo« 8|

9m boflb WM vbc9mpj^<i4 ^t?i <Sb[^ ooal. to vbioli nloicAl

Zt MM dwijQtd vith lny(|g<^Bwr> to a pyossisp« of 12S0 povmdtt*

It ima t$iK} bootody msA aftor okio hotv «nA taet^tlm ai»»

C« llio pMosovo «•• iHipt botnooA S800 pooBio aaA 9480

pvante for four hour** Tim hmh immi t^ao AULowod to 9^^"^:

n



mA tte QBB MOXMt^d* flw «M l»d « %«ni0a07 to pop lim

l3QpAra0Kk9 to^ it aXeo boratd for a f^ MMMito vith « bin*

9««t ]9k>« St

•• «at*3 '»t^»« Tb» %Qirit» «•• ehnyQvA wl^ !i|<g<||Mi to • pvm^m

maf of i^MO poaote* It m* hi*t«a oaA tbo yvmwvan vtm

iHpt botvMB 3800 pvmOm and 8860 pooBOs at ft ttu^fiwitigo ofJ

520^-400* Tor fm» imrnn* Vim ««ljdiii^ MPOttiA tlio vmsii pipvj

nttti^ ^79rai« • XMk anA •p«U«a tho tMt* At tho iMk «

hlmelk tarry »f<»atana» ooaaA on* «r tba hola* It aoltaifiad

at a hXipB^ ta^perattffa ttwa tar iMet othamiea riiuwrihlaq It*

9aat Xe« 4i

tta iMib »aa fSxad at tha Batlding and Hapalr daspMrt**

WKifc aad MM»aad aa In taat S toe anot2«r trial* fba iial*

tftttl l^^^l|^tM^ pBaaaii— ««a 2889 nmwuflu ant boat i^liad«

fha paNunrara iiaa than telA at 880O poaato to 880O pooHfta fair

four no\irs« I'ho ta^^aomturo «aa dSOO to 99^ 0* Ttm haeb

ataa allavad to aool* and 0MI ooHactad* tsim taatad «lt3i

fxro xt woQxcl fwo ans ttian tMIri ^^sr a anxxA vxwi a )Mt cXtia

flaoa* Xt alao sa'va a toot for oartwn dtOKiaa vith teriwa

l9tfn»ido« TIM roaldBo la tha toaift aa>llo8 otroBgly 9t oaal

tar piodwta» t«8 it appaarod MMfcaiiaad»



tIMit 80» St

MppnF oaiiid»» HH^m oaiteonftt^t ci^iMagr a»taa# «n& slue

dust M»3r* ftdted for Miteljrsta* gydlimiMi ptuwa t «t tiw

•t«rt 1MUI Xiao poisadB «ad «rt«r bMUag r<»p t«o beMmi It

99m& S380 90gate «t a trnm^mkimtm at 540^ G« Ttm pfwvam

wm imxa «t 1^00 pmmOm %• d400 powite fmt timm boopa. It

tma aXlo«»d to oool aad pafWiiiBw wmt doRi to 3;i07O p<naatet

t^-U tlio <^iJ3 v,r.s coiiocuocU ifc aiaelXed of paeaol 02* coel

t:-.r' derlvativcr.* as** ll^>apmgin «MI VSR into «fa9 b«lii» to A

pi?o£;5ta.-6 or UoO poonte Mkl >!•%» <! asBlfW Tte pf«M«« tM»

}^ld £xt 2::kdo ,jOTmi$B t« 8900 pointe for tiio Aod B» ha l f

hours* Thft boeib niiili to iMk a littXo* ftw bodb «mi

allovod to seoX asRia* And th* $fUi ooXIostod* It araoUod

of ooal tar darlvatlvaa tlila Usm aad ^wnad «lth a lataa

faaaa* ^(Ssa boob «a« fpaattf iod tba rmidoa mmanixmd^ it

iwallad of coal tar but a^^i^^Mirad to ba mrntmng^M

T09% BO* 6t

^te boob ro^ttHBPoMi AS ia flo« 5 —iogt altiBol ihlwitat

«aa also oaad oa a oataa^st* Xt waa obai^god with bQrir^sta

to 1140 poonAs and ««a teatod up* 9lio p>a—

w

a aafor ea»*

eoadad SfMd pomds* M ^lis fioSnt It atartctf loatrtns

arotBkd tte two plpa fitting* alsleli bold tha awna aaad iralvio

and alao at tba ooldiog of tbo plpo ipoiitm»

ywtlaw mot^ was laiMoaSbla vitSi tbo boeb*



comuasmB of mm :^:^s^3

In these t«8ts the tes^poratixre tmfi px<oasuvo doslrod

«ft8 3*««elMdU A pfmnv9 of 8900 pound* to 3500 poonfti «mi

Ill» attwart>#t Ol* tlUs OV9V tlw -'
'':. ^ ( r t^int in tlioao

toots lov8*v o^iOB^tSoo oomld t>o t » In tbooe testa

ono pooDt of oool ooo tiBod tm* oor

?h» dlaodrnta^M of thlo aotbod «oi>o thot idio b«^

hod to lio MpftSvod or roooXAod oftor o^oiry toot <xt oo» It

«MM hovd to haaai9> diffloalt to o^ltoto pooporly* tnd

Ogitotod tho aatwotoo tad ocomt isoidotloii t#opo

?1»08« tooto ittSioato thot • Tboy

oloo Indtooto ttmk ^tm TBBf9&^» Mtol^'-st o» oo:

od Q^T ^^^ xxtorat^apo &s« 90tju. Qgiaog rz-cia Um to\



1
CKI10^"U!:iXJf.tEHT

/Clinov.lcdr*^nt Is Qlven to Dr. II« H« Uln^ and Dr«

nison P, 3rot.li of tlx; Chcsnistry Departsiont, who f ssisted

lae in ny u'ork#
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