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liperlaental Work at i-3lte. _ . ^ -̂  

1« This aeiBorandxai confims our sereral dlacusalons on this subjeot. It is a.-• >« 
an attenpt to outline the problems now expected to be enoountered in ousting work 
at "B" together with a brief suBmary of experlaental iwrk i*ich aay /leld some in-
fomatlon on the sore orltleal faotors affecting future work. It is not intended 
to be a final exposition of the subjeet but should be ooneldered as the first aeries 
•f work nbloh will serrs as a guide for further work tending to asslBt in the deTelop-
BSnt of a technique for easting work and for the design of noldei risers, eto. 

2m Work to be perfor—d at 3-slte is uaqtiestionablj sore complex than than en-
•ountered in an industrial plant la that /ou will be required to pour man/ experl-
•antal eastings lAieh will TSIT In sice, shape, and requirementa aa to denaitj-i 
•r7atal atraoturoy ate* It will probahl7 be inpoasible to pour auoh Taried oaatlnga 
satlafaetorll/ unless a STstenatio attenpt la made to leasm in advance the effect 
«f eaeh faetor affeeting nold design and easting procedure to that the design and 
t^ehniqaa for eaeh pewr oan be laid out in adTanoe with aone expectation of auoeeaa* 

3. tlie ooateats of this nenorandia are laid out with the purpoae of holding 
the Biiaber of apaelaens taX total voluna of oaatlnga to a alaimn. X am sure titiat 
jrour atudr and appllaatien of it will le«l to a a«Mwhat nore oonprehenalTe aeries 
of taats. 

i. teed rMmlts and indieatioois of fntor* preblens hava been detemlned frc« 
the •xseUent •zpnrlnental work wbieh has been eonduated to date. These tests 
hmwf bo«»Tsr« s«rf«d larfslj an indieatiens of future preblsBs and for the doTslop-
•sat «f 9mm t^ahniqas by- the parsoinel itdah has been asaignad to this wvrk. Coa-
•itomtiaa of tha f u t m mrk af tha site Indiaatas that a sratenatie oolleetioo of 

~ •npTl—lal data am the foIl»«tng is inparativsi 

a. ta»paraturs-Tisaosity eurvas for all lots of Gonpositioa 1 now on hfial, 

¥• i4o<ianto fpsaadiusa for easting donsitj doteminations. Orer-all 
^ MVtlng daBSity as noil as spot dansities are naoossar/, 

0« Prooodnroo for ehonioal tests of Conposition >• 

4« Teapora^aro distribotion In easting roea kettles and aeauraej of 
s. toayormtaro oonti^, Looo la toaperatare between kettle and sold nuat bo 

dotorainod. All toaparatoros anst bo oorrelatod with Tiseoslty. 
M 

o. BeaoTol of air sad dlsporsien of XOS bgr long-tiaa stirring in the 
^ noltiag kottlo. 

f. l i ^ a t visoooitr (lo««at teaporature) at akleh aolda of different ^ 
shapes» aatorials, and surfaoo struetures oaa be poured. 

f* Iff est of •isoosity (or teaporature) ea easting denaitf* 

k. I.inoar ahrinkafe oooffloient. ^. . . , ^^^ Dfn^'UV PA-
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1* If feet of sisoi ahape and insxilation of rlaera, 

j« Xffeot of chill cooling of netal molda aubaequent to casting, . . . 

k, OptlauB inaxilation of tops of oetal molds. 

1, Stxadj of VDX and TKT erystal aises and dispersion. 

a. Iffeot of cooling time on orjatal growth, 

a« Prooodure for incremental pouring and effect of inoroaental pouring in 
rodtioing internal tenperaturee, largo orjrat&l growtha, and sogregatioa* 

O. Xffeot of pelleting, 

p. SuitabilitT' of the Cilaai front aold as aa apparatw for studying nanj 
•f the abo-fo affects, 

q« Frobloas attendant oa bonding new poure of Ocaposltion B to proTloualj 
east aaterlal, 

5* It is ebwious frsa the aboTo that the prograa for experinental work is 
oortaln to be rather pretentiono* As a result, the tests aost be oonduotod in a 
STSteaetie and Frogrossivo order planned to produoe specif le inforaatien lialted to 
the offeets of one of the variable faotors* Oare oust be exercised to be aura that 
two faotors are net Toriod sianltaneonsly In sajr ̂  test. Tests lAich /ield in-

^ eonoluaiwo rooalts aust be repeated or eonduotod in another nanner which will /ield 
the doairod laforaatioa, Booeaoo of the largo TOIIBO of teeta indicated, I bellewo 
it doalraklo to eonduot as a u h of the work as possibls with laboratory slae aolda, 

^ progrosslaf of eeureo to easting roea siao to doteraino the effeot of larger aolds 
sad to develop the final easting technique. I oarrx no torch for the laboratory 

O other than it poraita faster sad easier eolleotlon of inforaatlon oa certain Tarlables* 
Xa all oasos, rosxtlto of laboratory tests aost be oenflraed by full-aoale teata in 
the eastiag 

6* k propoood sohodulo for testing in aecordanoe with the above H a t of Iteas 
h^ is prooontod below. The laboratory phases of the testing are Hated first bit 

ahottld not neooaaarily be eonduotod first, A nuabor of iteas for easting rooa 
CM tests should bo bogua iMedUtoly. 

CV 

a. TwwrttBTt-TlJiWffî  ffiai' 
^, Siaeo it Is yoar intention to oast at optiam Tlseositiea, teaporature* 

Tiaooaity curre ahould be run as soca as possible on naterlal a ^ on hand 
and am new aatorial as soon as reoolTed, r*'̂''̂- o.;:̂  

.-T'f* 
*r •. ^^^^^'. 
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2* Tor the present i at leaat» teata shoxild be nade with the Bruceton-
type Tiaooalneter. 

2» Theae teata ahould be correlated with oaatlng rooa procedure if 
possible by conducting auppleaentary teats in the casting roon during a 
casting operatiofa, 

b. Qhealeal Teata, 

X* Cheoieal teats will be neoossary not only for the purpoae of checking 
quality of new ahlpaenta of Ooapoaltlon B but alao for atudy of uniformity 
of oastinga by spot teeta. The prooodurea aval 1 able to the laboratory 
to date do not appear to be aatiafaotory. I aa mder the inproaalon that 
Sgt, Oarlaon will aoonro nore adequate proeodures when at Bruoiton next week, 

^. Density dotarslnatioas are intended to be the key control method for 
dotorainlng imifoxalty and adoquaoy of eastings. Overfall densities ahould 
be taken for every east after the r^MVal of risers. 

2« Spot doteraiaatieas will bo aado for those portions of test and 
eoatrol eastiags that noeossitate the additional wo^, 

2m Laboratory eqai|aoat suitablo for density tests \iy j^srsion in 
water or lerouryi whoro the latter Is desirable» should bo sot up Inaediatoly. 
Reoord foras for data ahould bo foraishod to the laboratory personnel at 
enoo« 

d. ifTfrt rf Tlitftrtlar («r twan^wf) « ^m§X\r* 
Xm The deaslty of the east aa wall as its erystal atrueturo appear 

to bo depaadoat oa the teaporature and vlaooaity at idiloh the pour la made. 
A series of tests should be aado la the laboratory to doteraino this effeot. 
InforaatioB cm several other effeots can be colleeted fron the aane 
speoiaeas as will be noted bolowi 

(a) Pour two saall oylinders or reetangnlar aolds at eaoh of the 
following toaporaturesi 200, 199, 190, IBf» ISO^ 179, and 170^ P. 
The lot of aatorial used for this tost ahould bo toetod for vlaeoaity 
prior to tbe pour. The saae aolds should be used throughout and should 
bo at the saae ialtial rooa teaporature at the start of eaoh pour, Mlds 
ahould bo poured with insulated tops and insulated rieora. Castings 
should reaaia la the aold ssas lenfth of tiae. Pouring froa one batohi 
atarting at highest teaporature, letting the aasa oool gradually la 
sufgostod. If Inoocsiatent reeulta are secured, tests ahould be re* 
^atod starting with the lowest tenporatare and pouring at auecoaaivo 
highor t^poraturoa. If poaaible. heat and stir the nelt for at least 
one hour before pouring speeiaons to avoid vlsoosity probleas resulting 
froa laak of dispersion of ISS, ;t:.̂  
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^« The failure to aeeure filling of the aold at right angle comer 
or aharpor eomora should be observed, Ihen the temperature and vlaooaity 
riiioh do not yield a full aold with sharp comers is determined, additional 
poura ahould be made at thla temperature and five and ten degrees lower. 
In these oases, however, the mold should be heated, prior to pouring, to 
the temperature of the aolt at the time of pouring to determine whether 
filling of the aold eomors can be secured at the lower temperature and ̂ -̂̂ T̂ ^̂ Â  

vlaooaity. 

2m After removal of rlaera, oaatlnga ahould be checked for over-all 
danaity, Spoeiaona will then be aectioaed to determine extent of oavita-
tion and spot densities. Speolaens used for spot densities will alao be 
used for ehesdaal teats. (Bxtension of present systea for sectioning to 
iaoludo a ooro fr«a upper oae-thlrd of east is suggested). Other portions 
of easting should be kopt for erystal studies deaoribed later in thla 
aeaorandua. 

•• Pnddlina. 

!• A pair of aolda ahould be poured under conditions idmtloal to those 
for paragraifa 6d, above, with the pour puddled throughout the casting period. 
The aold should be poured with insulated top and riaer. Packing of tho ~i,*J>L^ 
OTTstal cavity ahould bo atteapted. 

gm Invosti gstiea of doasitiss eto. ahould follow aamo pattern as for 
paracraph 6d. 

Im ShrSafcago ea eastings will be of sifftifleaaee in desi^a of molds 
for proalslea oasts. It till be doalrable, therefore, to doteraino the 
ooofflaioat of tho llaoar ezpaasloa for the material at an earl^ date, 

j. fast the present, I believe that sufficient data can bo obtained by 
aoouratoly ealiporiag Interiors of aolds prior to easting and aeasuring 
tho oatsldo disasters of the fully cooled east. Special tests of 
oooffioisat of oâ iansioa aay be neoossary later but can be deferred for tho 
proooat. 

2* To oliaiaato easting spooial aolda for this purpose, tho da|a aay 
ba ooUeetod frea spoolaeas oast under paragraffa 6d above. .̂ c\\LD 

g. flrtlw TiiffdaU9B ftl WgMl Tftw* a«s?S*:>^ 
nnO DQC \^^' 

1. Toots to data have Indicated almost ooncJdvlvely that with the use 
of aotal nolds, a tendonoy to pin A off the flow of molten metal to tho 
interior of tho oastlng oooiirs duo to dispersion of heat by the aold at 
the upper eomors of the oaatlng. Some results have been secured by 
insulating this part of the mold. 
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gm ftpoolaens should be poured with the upper one-fifth, one-third, 
and one-half of the nold insulated with a reasonably thick layer of 
inaulatlng aatorial. If possible, the test series should Include 
apeciffiona oast In oardboard, sheet netal, and thick metal molds to 
doteraino effeot of variable conduction beneath insulation. The teata 
ahould bo c<»bined with the teata of riser ahape H a t e d below, to the extoat 
possible. 

2 » Xooorda ahould be kopt of Insulation thlokneaa of aold and tho 
ratio of aold w o l ^ t to oaatlng weight. ftpeolaena ahould be aectioned 
to doteraino extent of eavitatlon. 

h . Kffoot of ftiao. Shape and Insulation of Bioor. 

^« Tho aaall ouaber of tests aado to data indioatos that a riser 
will bo offeotivo la nlnlaJalng eavltation, A series of cylinders or 
prisao should be east with varying riser slae, shape and Insulation. Tho 
skotoh attachad hereto is a saggostod layout for the teat, Indloations 
to date are that lasulatlon of the riser, both sides, and juaetions with 
the aold, as a s H as the top of tho riser after eoapletloa of pour, caa 
approoiahly roduoo the also of riser necessary to provide the H q u i d 
aatorial neoossary to food the interior of tho aold daring erystaHlBatloa. 
Slnoo roduotiaa la the also of tho riser will roduoo the M o u n t of work 
neoossary to dress tho finished canting, those tests ahould bo conducted 
la saoh a a a m o r that ratios of sine of riser to top surfaoo area of 

r.n oastiag aad volnas of oaatiag eaa ba estaUiahod for eaoh ahape and eoa-
ditloa «f iasnlatica. 

V 
im Prollaiaary testa la ihm laboratory using tho reetangular nold are 

rooeaaondod. This series of tests aust be nat ladependently of other 
O tests exiopt paragrapli 6 ( , and will probably involve as a oheeking aathod, 

only tho aaaiag opoa or breaking of tho f ialahod aold to aee lAMthor tho 
rlsor ollainatod aavitation. Tho use of i a s u H t o or other thiok materials 
of oonsidorahlo lafulating valao is roooaaondod for tho test. 

rs. 1« study of B M and TWT Syvstal Siaoa and Distrlbctioa. 

Csl 1« The uoo of di«d.eal analysis as tho sole method of dotorainlng 
tho oqoitablo distributica of BOX probably will be too laborious for 

^ ordinarr oontrol aethods. 0<msoquoatly, aa atteapt ahould be aade to 
develop a aoro rapid physiaal tost prooodure. The following t a a pro
eodures are suggestions. 

2 * Break opoa oast spoolaeas, perticularly those Involving nore 
porous oores and ozaaino then under dlreetioaal H ^ t to doteraino A e t h e r 
tho following oan be oboorvod quantitatively! ,,, , 

Distribution of BUI. llh^'- _ .. '̂-̂'̂  
Belative alio of TIT orystals. [ i R ̂ ^" l^^"'^" i:i 
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2* Another suggested procedure la to aill the face of a broken 
Bpociaen to secure a plans surface. PoHowlng this, the finlahed aurfaoe 
of the apeciaen should be Immeraed In heated Benaene (aatxurdted with BDX 
at the given teaporature) to dissolve TUT, leaving the BDZ in relief. 
This spoolaen should be exaained under a aicroaoope or aultable glaas with 
aide ellaination to determine idiothor the diatribotlon of the BDZ can be 
oboorvod. 

4« It would be particularly doalrable to aake the above teats oa 
fra^Mata froa a oaatlng rooa aold of large diaonsiona and alow cooling 
tlao so that the aaxiaun effect of the rate of cooling on crystal dla* 
porsion oan bo observed, 

j. Iffeetlve Cft^UrP TlWf oa Crrstal (h^wth, 

X» This effect can probably not be datemlned until speelaens of 
larfs aolds froa the easting rooa are available. Por tho Inaedlate present, 
hoaavor, a rough aiiook should bs nsde as indicated below. 

2* ftast one spaolaoa la a saall cylinder or rectangular mold with 
top of aold aad riser lasalatod aad allow to oool rapidly in the air. 

2* Cast soooad apoolasn In saae aold with riaer, but in this ease, 
eeaplotoly insulate the aolds side, bottoa and top of rlaor, with tho 
oqoivaloat of at loast two iaohoa of lasulite aad allow to reaaia Insulated 
tarn sovoral hoars vatil fully cooled to rooa teaporature. 

^. **^<*^ erystal growths la the latorior of tho two spoeianas tr 
tko aothod iadioatod la porairaph li above. Also make ehealeal analyses 
of ooro aad slAo soatieas. 

i^* H M offoot of cooliag tiae oa tho siao of TBT erystal grovtk 
is roon^lsod as oao of tho faoton leading to the lack of uniformity 
throm^aat larfs aslds. It is saggostod that m atteapt bo nado to 
dataralao whothsr tho cooliag tiae and oonsoquontly tho also of crystal 
growths eaa bo rodnood ^ artifleial cooling of aetal aolda after coa-
plotioa of the paurlag. 

gm ftast eaw apooiaoa ia largo rootangnlar nold with insulated top aad 
rlsear poraittia< spooiaoa to oool la air. 

2* ft««t soooad spooiasa exaotly saae toaperature in aaaa aold with 
Imsulatod top and riser. Zaaodiatoly following ooapletion of pour, oool 
tho bottoa half of tho aold tgr aeons of wot rags or br imaeraioa la water. 

4* If praotieal, nafca above tost oa aolds of tliv'ili^rent thiekneaaess 
shoot aetal ead thicker. M 
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9. Chock over-all denaltiea and spot denaltiea. Break specimens 
open at center to determine idiether cavitation ia observable and 
ibotiier the differenoo In oryatalllne slie oan be observed by methods 
outlined else^ere, Thla effect ahould be detemlned mora fully at a 
later date In the easting room. 

1. iBlSAliU* 

Im Ooeduot if possible a test of pelleting in the largo siao rootaBgolar 
aold la the laboratory uaing Inaulatod top and riser. Pour a prisa cast 
la the SMM aold with saae Insulation and riaer. 

gm Out doasity spoolaeas at noraal locations as well aS dotoialno 
ovor-all dottsltf of tho aold pertioa of tho easting. 

J. If this sanaot bs sdvantafsously doae in the laboratory, defer 
tho tost to fall soale operatioa la the casting rooa, flowover, If tho 
uazfc is doBO la tho easting rooa, it should be done oa a mold with 
iaaulatod top aad riser. 

a. Iffoot of Inareaontal Pouring la Roduaiaa Internal TemPoratBrea and 

.•V 

1. Sft pouring larfs nolds the qnaHty of the central portion of tho 
eaotZaf is doflftltoly roduood V tho lengthy cooling tiae idd.oh poraits 
tho davoloiasat of Isrfs orystala. UttXs oaa bo deae to aooelorate tho 
rabo of soollng othar thea to pour ia iaoroaoata. Past atteapts at 

— Insrsasatal ygwrlag havs aot bosa 'oery satisf aotory booauso of tho toadeasgr 
for the fovaatiaa of plsaos ia tho oastiag ̂ laro Hqold material is poured 

V afalaat aatorial idU.ah has previously hardoaod. Since this type of 
Vroooduge as^ bo noaossary to lajarovo tho quality of tho easting, tho 

° foUavlag tosta aro sogfMtod for tto laboratory. 

2* fslng a large rootangnlar aold, pour tho aold ia four Ineroaoats 
V 9t ô paal tep^« Burinf tho proooss of pouring tho outsids of the nold 

8hoa24 bo lasalatod to a depth of one Inch below the Hquid level and at 
**̂  loast oao ia«k abovo that level. Tho purpoae of thla insulatloa is 

to roduoo ikm rata of cooling at tho surfaoo of the liquid adjacent to tho 
aold* Tho surfaoo of the Hqoid Inside the nold ahould be Inaulatod with 

u a floating aatorial saah aa lasulite. It is probable that a hold ahould 
bo oat oat «r tho soator of tho floating Insulator so that solidified 
lovol ia tho aold o a ba looatod and tho soooad inoreaent poured bof teo 
tho surfaoo hardsao. 

1. Poar la laorsaaats saao as before oxoopt that laatead of lasulatlag 
the surfaoo, lasalato tho mtiro sides of tho aold above and at least atP 
laoh below tho current Hquid lor*^^, tho lap opening of the nold ahould 

CLASSlFlCMlC.it,;,..-^!^ 
PER DCC r.̂ 'v.--' ^ '"^ 
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alao be eoverod with insulating naterlal. At the ooapletion of the 
inoremental pouring, attach a riser and pour the riaer. 

4* Slnoe the prooodure for Inoremental pouring la a doubtful one, 
additional aolda ahould be oast with different proeedurea developed froa 
above two to aeo if aaximum cooling oan be scoured with adequate bond 
between inoroaeata. 

2m If diffloulty la encountered In the laboratory, move thla teat 
to tho casting room. 

00 

i^m The glass front aold has been found to bs imsatisfaetory unless 
it is adapted so that the apace between the two glasaes can be filled 
with hot water to provoat initial a h l U I n g of the H q o i d ^ the glass. 
Booonstruot tho glaso fraae of aold to porait uoo of hot water. Then 
e«»idiiet tests to study the effoots of aethods outlined above soeh as 
laoroBMntal pouring aad riser siao by aoans of the glass front mold, as 
this msy give the bonoflts of visual obaervatlon to density tests in 
dotoralaiag tho effoots of tho vsrioos aethods. 

7. Tho following tests should bo aada at f u H soalo In the easting rooa. 
Kany of theao, espooially those near the top of tho H a t , should be porforaed as 
soon as possible. As in laboratory work, oaroful rooords ahould be kopt of aip. 
work porforaed. 

^ a, Tammaratnra Diatritetion ia Bottlos. 

^ J^ Tho sastiac rocai kottlos aaqaestioaahly poxait dlfforenoos in 
toaporaturo bofcasaa tho oatsido and tho oontor of ths kettle. Toaporaturo 
survays should bo aado to doteraino this teaporature distributioa. If 

IS, staadard thorasaotors are not offeotivo, atteapt to sooure froa elaeidiaro 
in tho Toofanioal Area, a Leeds and Borthrup portable thoraooouplo potoatio-

N« aotor. 

^ gm While ooaduoting tho above tost, dotoralae tho aoouraoy of tho 
^ presoat toaporaturo oontrol dovioos now installed on the kottlos. 

J. At tiao of next poar, doteraino tho toaperature loss betwaea tho 
kattlo, tho boofcat, sad tho aold and eorrolate with vlsoosity results oa 
sasM aatorial. Tho pouring prooodure used at tho tl|M of tests ahould 
bo that which will aoxaall/ ba uood ca tho oastiaft^lTic^. 

b . ?isooslty. ..• '- • u^'"-'* """* 

i. Gorrelato laboratory visoosity-toaporatiire rolationahipe with thosa 
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la the oaatlng floor ty visooalty tests in the oaatlng rooa if thla la 
praotieal. Thla ahould be done as a possible forerunner of installing 
such oquipaent la the easting rooa, 

^. Slneo over-all and spot densities w l H be the key to oontrol of 
oastlng rooa apeolmena, equipaent ahould be set up as soon as possibls for 
iBBoraion tests of a H spoelaens poured in the oastlng ro<». In oases 
whoro the flalahod easting will Inoorperate a cylinder or other metal Item, 
tho air azid lanoraed wolghta of theae metal iteas ahould be secured before 
tho pour and shown oa tho data shoot used la the final dwialty teata. 

gm niero possible for cash poar, a full aiaed ypeclaen of the ahapo 
aad typo poured during the day ahould be oast solely for oontrol teats. 
This speoiami will bo out up for poroelty and density tests, 

ft* lffo«ts of flseoelty. 

1« Tho laboratory work outlined under paragraph 6d ahould be ezpandoft 
to ahoa tho offoot of visooalty oa density sooored la aolds of different 
siaos, shapoe, aad aatorlals. At leest two aolds auoh as a cylindor and 
a oubo should ba poorod at throe different vlaoesltioa Inoluding tho 
oxtroaos foisid satisf aotory in tho laboratory tests. 

^ gm fall dansity aad shoal sal analysos should be nado on thoao apooiaoag, 

^ 1« Lahorataary toots of vlsooeltios eondxiotod at Bruoetoa show a 
Q gradaal d s w a — la vlsoaolty «a ooatiaued toots over a two-^iour period* 

Tho daaroasa la viaaoolty probably rooults frea reaoval of air aad dis* 
porsion ai VBL» 

t\, gm Tho spooiaaa should bo oast Imediately upoa heating to tho givoa 
toaporafcars aad oorrelatod with exaotly slailar apaelaeas cast at tiia siao 

^ teaporatoro aftor a oontlaaed period of two hours of stirring. 

2m Spooiaaas frea tho two oonditions should be oeapared cm tho basis 
^ of ovor-all aad spot dsasitios as well as ohoaioal teats to doteraino 

idiotbor soiprofatiaa haa ooeurrad. 

f. Bffoot of Tiaoaaitw food Taanoraturo) cm Ponaitr- CLASSFJ; liu C . ~̂  
PLR UUC i•̂L•viu.̂  }r.A. 

Xm Laboratory tests under porafraiii oi ahould bo repeated and if 
possibls oxteadod to lower visoooltios la tho easting roea to detersdno 
optiana deasitioo for larger aolds. Series should Ineludo aolds varying 
la siao snd shape ftoa saall sharp angle aolds to large onea with few 
•onors or aaglaa. Ooaparablo nnabor of spoolaeas of saaa type and 

Li_'.i> 
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oondltioaa of risers should bs used. 

ft- fclTitnr fWnfcium ^^^ttUlTY 
X» Laboratory results should bo anppleaented ^ ooaparablo apoolaoas 

la aoeurately measured aolds poured In the oaatlng ro<«. 

h. Inaal^tioa of Tons of Motel Molds. 

X* Boood ea rosulta aooured froa laboratory teata, verlfioatlon tests 
aad aatonslons of testing to tho aore eoaplleated oastlng rooa molda ahould 
be aado. Metal aolds of sovoral thioknesses should be taetod. Gomparablo 
aiabor of apoolaoas will bo neoossary. 

1. Iffoot of Siaa> Shane and Insnlatim of Biaora, 

;L« Soaa as parafrapk 7k alwre. 

J. iffMt gf gofiinf nw m gmW fcwtt^ 
X* SOBS as paragrapli 7h abova. 

k. Stiidw af BM and m flrrataJ ftlwoa aad BlatwlbHtlaa-

X* Ssas as paragraph 7h abota. 

1* ftsM a, paragrafk 7h abeva. 

X« ft«M as p«ra<ra|k 7h above. 

>e tMii>Am^ and Mmi 

X« Atteaprt shoald bo aodo to apply data aollooted above in the doaifi 
of aoldfl, risors, sad lasulatlon for thoso aolds which are ooapHeatod 
booauso of tho TTiiMaal oooliag surfaoos and ooapHeatod shi^s. Oa tho 
baaia of knoaa rosalts, tests should bo eonduotod to doteraino tho moot 
offootivo looatioas, siaos, and tiypoa of riaors aad looatioas at idilah 
iaoalatlsa or soollng of aolds yields aost satisf aotory rosalts, Tho 
anrplag of spooiaaas ilwiild be noaoorod. 



ft Jtmo X944 
Mr. Bosbaa 
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a. Meaaurementa of Temperatures Within Caatinga. 

X. Thermocouple and potentiometer equlpaent ahould be located for 
aso in measuring temporaturea inside of oaatlnga during oooling period, 
Sohodulo of teata can be act up later, 

ft. Prooodiiro for keeping ayateaatlo reoorda for the above teata ahould be 
dOTSloped. All apeolaena ahould be properly numbered and atorod In a v&oant 
*tgat^"* uatil the erapletion of the tests, If particularly uaeful reaulta are 
sooorod, photographs of spoclaenfi showing effects ahould be male. A H data ahould 
ba rooordod la a systoaatla manner. 

9. Z ahall approoiata any omsments you may have on the above together with 
aa indiaatioa of tho order In #ilch you oan conduct the teata both in the laboratoxy 
aad the easting roaa. This experlaental work ahould progress with as few inter-
aprtions as the stfiedule for work ia S-^ will porait. 

J. 0, ACIEBMAI, 
Capt., a. 
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