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Loose TNT for Lenses 
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Velocity measurements on loose TNT by X-i Group 
hare no* rather definitely established a figure which is 
nearly 200 a/sac« faster than that obtained at Bruceton 
for the same density. We do not know as yet the source of 
the dlaerepancy Imt it aay very likely be a difference in 
particle sixe distribution. If so^ there will be a recur* 
ring difficulty with hand-taopod lenses, as new boxes of 
^ t will coaa into use. 

It la» therefore, quite essential that at Vam 
earliest possible date you prepare a large standard batch 
of loose TXT to b« used exclusively in lens construction, 
I believe this can be accoaplishad by nixing the contents 
of, say, tan boxas (1. a. 500 lbs.) in the large kettle, 
500 lbs. of TiT should fill it to a reasonable level and, 
if you operate than the stirrer for about an hour with the 
kettle, of course, cold, you should ,get a fairly effective 
taoaogenisatlen. The aaterlal from tae kettle should be 
th«s filled iMtck into the boxes and these marked so that 
they will be used for lean Construction only and no lenses 
going to the field groups would contain other TXT. A 
tSBple of this hottogenlxad material shcHild be given to Z-1 
(Linaebita) for velocity measurwBents. 
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Bsport OQ X->2385t Irregular fM easting, Torpex (B-2) 
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Gaat was pelleted with pellets 1/i" x 1" x 2* ai^roxlmately, 12 Ibe. of pellets 
were used. Hold was foreheated to ?i* 0. Halt waa poured at 80^ Q. Ahen 
poured, water at 75^ 0 was pasaed through eover for k hours. ^ter at 40° C 
vaa pasaed through body for 5 houra. Stoaa was left on rlaer for 5 hours. 

Malt W M pevored late the c^a sold to a depth of apprex. T • l^llata nore then 
added sloidy a d pashed to the bottes. Ihen enough palleta were added so that 
thf^ began te ahov at the surfMe of the liquid, mora aelt waa added. The aaiaa 
preeadura waa follawad with the palleta and wbea the salt neared the top, the 
eevar waa put on and wait t<^ped off the easting. 

The eaatiiw, aiiHi tafc«i eat of the aold, ahowed soae saall apota of entrapped 
air at the iaterfaelagi there waa a sllfht bit ef TSI aegregatlMi and migh 
svrfaaae aa the east tap. 

The Z*ngr rapert freat fawiy*a reeorda reada as fellemii M r oiiaBaala vp te 
4x20 asu 41r babblae ̂ p te 10 as dlsaeter, espeeiaUj la the loear part of the 

It pi'uaad te be a fairlgr goad oaa. She air bubUaa 
aa the report aay ladlaate, bat aaeaad te be liaae of low daaaity 

fiasvlaa far aaalyaia 
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lS.a 41.4 40.3 
lii.2 42.S 40.1 

Pareeatages of TUT found by aubtraeting froa W0%, 

Tsiyerarily OMlttlag aaaple "0** the waxlawa dlffarenee la paroantage frcai the 
different sasqplaa la as folleeai 

Ai. um 
M 2«03( 
tm 2.0^ 

The aalaalatad cvarafta for thMo saaplas i s aa foUaasi 

A& li«0|l 
m 4]«4ii 
m 4oa> 

Tha tltffaieases bataaea tha ealealatai 

All «a.9i 

n r •TJV 

aad aaaple *6" era aa f olloeai 

I . Aa a # i s l s , ttas dlatvibatlMi threughoat la fairl7 good and tha 
palletlag taafaalqBa seews faaalbla. 

2* WitJi am ataqpali rlanr and iaprovad teehaiqaa la t4̂ (q;>ing off tha 
eaat IAMHA t te aoivar ia put oa i t would be peaalble to Isfarove the 
dlatjrttat&ss laths aeetloa around saapla H^, 

J* Ooapreheaalialy, tha denalty^ differeaeea azw eleee to the alloaahla 
l i idta . 
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y. November 82, 1944 

Captain Ackerman /, , 

J. W. Stout 

Report - temperature maintenance and control systems 
PUBUCLVREIEASABLE 
Ij^LClassHicalion Group 

Bnolosed is a report, written by George Moore and 
Wesley Jones, outlining the fundamental design of temperature 
maintenance and control systems for molds and melting kettles 
whioh was requested in your memorandum of 28 October, 1944* 
The report also lists the items of equipment which will be 
required for the various systems. We have not included such 
details as lengths of pipe and specifications for ordinary 
pipe fittings because we are not informed as to the exact 
geometry of the space where the systems will be installed 
and also because the engineer making the actual Installation 
drawings would prefer to add such details* 

It is our understanding that if the proposed schemes 
appear satisfaetory to you, you will arrange for the ordering 
of equipment, construction of necessary buildings, the making 
of detailed installation drawings and the actual installation 
of equipment. This would presumably be done through Major 
Stevens or Major Salfingere. It would be very desirable for 
Moore and Jones to keep in close touch with the installation 
engineer doing the detailed designing so that he will know 
what portions of the design are essential for proper operation 
of the systems and what may be changed to suit exigiencies 

jrt of availability of eguipment or space without impairing the sucess-
ful operation. I think too that Moore and Jones should be 

sO present when the systems are first operated at S site so that 
they can see if everything works as expected and make 

ro recommendations for operating procedure* 

J* W* Stout 
s> Enclosure 
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I r, Production* 

Kiis report contains our raoommandatlons for the desi^ 

of the tampernture maintananoa and control systems, as requested in 

Captain \okennan»a memorandum of October 28, 1944. The reqiirements 

Iven there can, we believe, be satisfied by the schemes we :3ropoae. 

The use of circular ing systems with storage and heating 

tanka was considered neeesaary Bî inly to conserve water. Aside 

from questions Involving the selection of aatisfaetory control devices, 

the control of the water tenperature ia also easier if a large heat 

capacity ia provided in each ayatem {by the tanka. In thia case,} 

than if, for example, steam and water wsre mixed direatly. "fhile 

the saving of ateajadld not in Itself dstermlns any of the oholoas 

i I we made, efforts wsra laads In the design to avoid unneoesaary waste 

of steam. Jg '4 

The aeleotlon of the tsrapsrature regulatiniE dsvless re* 7i 

quired ooQsldsratioB of two prlaaipal types, sxn^l i f i sd by the ^ ^ 

Sylphon valvs and the Mlnneapolls«^tonsywsll Oradutrol System. The m ^ '̂  

former i s attraotlvs on aesount of the simplleity and aelf»eontainad£ \ . 

nature of the inst7Qi>«nt» The lattsv might be advantageotis bsoause 

of the greater f lex ibi l i ty i t offers i s the way of adjustabls throttling 

range of the eontfol and i t s greater rangs, but ita eomplexity and 

the need for oomĵ ressed air and extenaive piping for the air are h i ^ l y 

undeairable* "̂a disousasd these ousstions to soaa extent with Mr. 

Ross of w« c* Km^r Arohltsots, as sagi^ested by Captain AokermaB 

in the msms of Ootob«r 26) he mads some vslusbls aoaaeiats In comparing 

theae inatrumsnts. and pointed out that the sensitivity of the Sylphon 
VERIFIED UNCLASSIFIED " N C L A S S I F I E D 
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reeulator is not stated by t^e manufaotxirer {that la, ita throttliij? 

ran^e) and in any case, was not adjustable 'Ĵ her'̂ as that of the 

pneumatic control can be adjuated. Accordingly, 'ĵe made an approximate 

determination of the throttling r«n»e of a i* 3ylphon valve, that is, 

the temperature change of the bulb required to cause the valve to 

move from closed to wide open* This appeared to be about 3 ^ or leas, 

at about 1S0**F for a 120®•180^ bulb, the ^fif temperature drop 

oeearring in about 20 minutes* Other teats indicated that it doea 

not depend rnry atrongly on the temperature setting or on the rate 

of oooliag of the bulb. This throttling rangs seems to be suffi-

aiestly narrow for ottr purposes, and at any rats, this can bs 

sffsotlvsly adJNistsd by varying ths steam presaure behind the 

val'Ni, tlms shangiiii; the steam flow for a given valve position ao 

ttet ws feel eonfident that this type of control will work very well 

tmdsr aajr of ths eonditlons likely to bs eneotmtered. 

trader Ztsm (•} of ths menoraadiua of Ostobsr 26» there 

N, srs rstuiTwA ^T thm ttSimm propossd soas thsroostatio mixing valves * 

o Ws hsvf indisstsd a eeoBsroially svailsbls type which would bs 

entirely suitsbl«,«lf eaoh is eqtiipped with eonstriotlons to insure 

sons ivsssors drop mt t ^ valvs* Bowsver, ws are trying to locate 

soaw ttlxiag vmlTss »ad« in smallsr pips siass whloh might bs mors 

eosvsaisnt te tiss« Alt&ough we believe ths system as deseribed will 

;>! work vary wsllt ^̂  ^MIT ^* dssirabls to ohangs this dstail. 

CM ^ hsTs not indieatsd any layout details, suoh as spaoing 

of ths outlets oa manifolds and astusl losatlon of equipment, sinoe 

this may dspsaA oa ths apass avallabls} in addition, the installation 

of thess systsas will require mors apaos than is now availabls In 3*4, 

bat ws assums that eonstruetios will bs planned to take care of this. 

UNCUSSIFIFD ^'^'''^ ' " ^ 
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leoor^Taended System for Kettle Heating. 

A systam for controllinr tha ter.poraturas of tha lars^e 

kettles must Involve circulation of tha water, since the required 

rate of flow through tha Jacket would nake the water consumption 

prohibitive if it were run to waate. This circulation rate was 

estimated by imposing the roquirement that its temperature shall 

not drop mors than 1**F in paasa^re through the Jacket| then, with 

an estimate of the heat loaa to tha surroundings, the rate was 

found to be about 12 gallona per minate* 

There is the possibility of using a single circulating 

pomp and heater for all the kettles; sines, however, the temperatures 

of ths kettles may bs different (from 60^ to 98^0,} this would 

involve mixing hot water (OS^O) wltli *oold* water (80^0) to produos 

ths required tsmpsraturea In this interval. Calculation shows that 

there is a most unfavorable situation with regard to steam consumption, 

and under thsas eonditlons the stsam consumed would be about 6 Iba./min. 

An squirslsat rsf^lgsratioa load is also plaoed on tha 4svioe used to 

esol part of ths wstsr to 8 0 ^ . This waste of steam is unneeessary 

and readily avoidsd If an individual aystsm la used for each ket'ule. 

Q lbs ssbitaa rssommsndsd is shown in the drawing (Fig. 1 ) . 

For essh ksttls, tlisrs is a storags tank with steam heating ooil, and 

N a eirsalatiflg ptuq^. His steam flow is oontrolled by a Sylphon 

*̂  rsgalster with ths oontrolling bulb in the tank. Ths steam require* 

Bsnt is now only that assdsd to 9(»apsnssts for heat lossss to ths 

surronndings, whish should bs approzimatsly 0.1 lb. stsam per mlaats 

for essh ksttls with a stssdy stats or roughly ths ssms as In ths 

prsssnt 8St<^p« ^ i l s it is trus that more equipment is required 



for this aoheme than for one involving a single haater and pump, 

this ia largely offset by tha absence of a coollno; device and tha 

controls required for its operation. IToreover, trouble >vlth one 

system would not prevent the operation of t' e others. 

Description of Operating Prooeduroy 

Before starting up, the tank should be hot (or it can 

be heated up while the melting ia being done with steam}} valvea B 

and C are olossd and the by^paas G ia open ao that the circulating 

pump simply puts water through the by*pas8 baok to the tank. The 

nolting of the exploaive can then be done by opening valves A 

and l{ the water initially in the Jaoket will be removed through 

the trap. Then the desired temperaturs has been attained and the 

melting complete, valves A and 2 are closed, B and C are opened and 

by»pass a is elosed, so that water at the tank temperature la then 

oireulated through the kettle. This will eauss the level in the tank 

^ to droi^, but the liqpaid Isvsl oon^rol F thsn opsns to ths supply 

NO lins to fill ths tank a^la} a drop In tSBi>eraturs is thereby 

f^ produced, but ths heater should oompenssts for this in a few 

-imt... , • 

As regards the aelting of the sxplosivs, it should bs 

mentioned that the proposed sehsas doss not provlds any automatie 

^ method for shutting off ths stsam when ths melting ia complete 

^ and the temperaturs rises abovs the melting point of the material; 

if desirsd^ ths arrangement now in uss for doing this may bs uasd* 

An alternative and perhaps niore satisfactory msthod would be to 

€LASSlFlCATICr: a,G£LL£D 



heat up and melt tha exploaive entirely with hot water, keeping 

the tank at say 190°F. The temperature difference is thus great 

enough so that the time rc^quired would not be too ĵ reat although 

aoiaewhat longer than it is with steam* For example, a rough cal­

culation based oa an over-all coefficient of 60 BTO/hr.-sq.ft.-deg F 

shows that with a /^T of lO^F, the time required to imlt the explosive 

would bs about 30 Bdnutea. The time for heating the aolid to the 

melting point is muoh more difficult to eatimats beeause valuea 

of the overfall essffloient for comparable situations are not 

svailsbls, hut %h» tlms should not bs aueh diffsrsnt from that In 

whish stsam Is ussd. Wil^ this method ths teapsraturs would not tend 

ts rias ss rapidly whsn asltinir is e<»>plsts as it would with steam, 

sad soald hs aors readily ooatrollsd. Ths wstsr tsmperaturs ean 

thSB ba Iswarai aanaally by rmoving s few gallons of water at the 

draltti Sf aai rssatting ths Sylphon valvs oontrol point at ths 

Aasirad vmlwai oeld water makaeap froa F lawars the tsmpsraturs. 

flia eiraalatiac poi^ aad tha tsnle and heatsr unit oould bs 

iaatalXst la tha ^ytaaat maahinsry room in 3<»4, although thers is 

Bat ^ w$^ wmm AVaHahls. ths pump should bs mountsd on ths floor 

1^ with tlivJN^ ftt laaat • or d fsat sbava ths puap so that ths presaurs 

f>̂  St tha p m i lii*i^ will î rrsr drop bslsw staasi^srio* Ths tank is 

^ prwridad withtinM opaaiags for pua^, rstura, oveiAow and drain 

^ eaaasatlaaa* fha oontrol valve can bs mountsd at a ooavsnlent location 

aaar tha kattXa^ with about 80 feet of eosneetiag tubinf for ths 

(lASSlFlCATION CANCELLED 
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bulb, for whloh a fitting imist be -aie in tha tank in a location 

approxi"lately as shown. There is also raq; Irad a pressure regulator 

In ths steam line as shown, mounted also In an accessible place. 

The liquid level control Is float actuated and mist be connaotad 

near the top of the tank* The overflow serves to maintain tho tank 

at atmospheric pressure and to drain any laakag-a from tha float 

valve. 

3aeh steam line should be equipped with a atralnar to protect 

ths pressure regulator aM the Bylphon valve. 

The following equipment is reoorjaended for each kettle 

sTStsat 

(1) Worthington Osntrlfugal pump, Typs 1*0F*1, SO O.F.M., 
30 ft. hsadl 3/4 BP, 1600 BPII, explosion proof motor* 
Worthington Fuisqp and Kaoh. Corp.', Mil. W«310*B*10, 
pags 4. 

(S) Orons tank and haatar unit #144. Grans Co., Catalog 6140, 

ggs lftl<»l. Ths tank oapaeity is about 140 gallons, and 
s about 9 sq. ft. hasting surfsos In ths coil. Ths 

trap ussd on this should bs at least 3/4** to provlds 
tmjfl9 e^Bdsassts rsmoving espsoity at 5 lbs/sq« in* 

(S) Fulton Sylphan Tsagpsraturs Hsgulator #930, 1/2* Typs *A» 
•s valval Hangs |70«K (IdO^tOO^.) A single seating valvs Is 

rascNnaendsd basauss it may havs to doss tight. Ths con^ 
"*> nsstii^ tubing must bs at Issst 80 fset for the proposed 
^ installatlaai but this aaiy bs affsotsd by ehangss in ths 

axfaafOMat af squipsiant* 

(4) <^aaa prassura rsgulstor, 1/8*i 9|»30# rsduosd prsssiirsj 
w Oraaa 9e« satalos f41^ p. 411. 

I 
(9) Ssraa l i ^ i d ISTSI control} T?7s UV, diss | 0 . saroo 

Oo* httllstia 480t pags 457* 

I (6} S dial thansonatsrsi rangs 60«»880^| Sarse typa DTV, 
8|" dial , httlh tl | 3arso Oo« bulletin UOO, p« UOl. Any 
availabls asks of vspor tension thsmoswtsr for this rangs 
would ha aatisfaetory. If i t i s equipped with union fittings* 

il 1973 



-7-

Production System 

Three independent systems aro provided neatin^ the require­

ments of items b, o, and d of Oaptaln Ackerman's memorandum of 

Oetober 28. The schematic diagram for all systems '.vould be the 

same with the exception that the system providing water at 80-90^0 

might not havs a cooling system. 

As indieatsd in the aooompanying diagran water from a 

tank is oireulated with a pump through a number of unite in parallel* 

Ths tsnk watsr Bwiy bs held at a fixed temperature with steam, the 

flow of whish is eontx*olled by a 3ylphon regulator, 'ifhen it la 

dssirsd to eool ths units ths supply of steam may be shut off from the 

Sylphon valvs 0 aad a portion of the water allowed to pass through a 

SyXphea rsgulstor at A to a eooling towsr. The bulb of the regulator 

A is lasatad ia ths mixing chambsr B whsrs the cooled and unooolsd 

portiaaa joia* 'Ris flow through ttwss molds in uss may be ha Id 

eoaatantt raipurdlaaa of their naaher, by a by»paas valvs X so 

^ aparatad aaanally that thsra ia a eoastant prassura drop aoross 

^ tha aslda. It 18 paaaibla ta inatsll a vslva whish autoastioally 

maiatalna tha daa4apa4 prassurs diffarsass* An air astuated valvs 
O 

af tlit ̂ ftt la afall^la* 

,^ Hk.niM* >t»F ^« heated in i t ia l ly with stsam admitted 

K tlsroagh m!kim %^ tha «oadsasats being removed through Z* Steam 

(^ may ha shut off and eirsulatlon BMF thsn bs started* misn oiroula* 

^ tioa la ta ba sta^kad ralvas G and K any bs elessd, and watsr drainsd 

fpwa tha aalda* 
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Oaptaln Forrest has available a cooling' tower of adequate 

capacity together with a spray pump and a circulating pump. It is 

not planned to use the latter. The wator to ba cooled vvould TO out 

to a section of the cooling tower and back. Of the oi^hteen coils 

in tha cooling tower two coils operated in parallel appear to be 

quite BUfficient for each of the three sections of tha proiuotion 

system. As previously indicated cooling way not be needed ^or one 

of these systems* The cooling; of separate systems by the single 

cooling tower is entirely feasible. 

Dsssription of the 3quii«Bi«nt and Its Installation. 

Ths outlst manifold ahould be loeated lower than the outlet 

dMaatha M>lda .o faoilitats removal of oondensats* Piping may 

in gsnsral ba I|* sxaspt for the taksoffs from manifolds to molds 

aad for tha line froa tank to puap-. tlie latter shcsAild be 1̂ ** 

pipa* Tha tank outlet ahould ba at leaat 5 or 6 feet above ths 

pwBp inlst* TBinks should bs insula tsd^ Piping should be insulated 

with ths sxesptioa of the linss to ths cooling towsr and with the 

f^ posslbls sxssptiea of ths 80^0^0 systsn* 
• 

O ths fallowing equipment is rscosmsndsdt 

(1) 99W sash systam a "forthiagton centrifugal pump, Typs 1-GFol, 
^ St •»¥•»• • 38 fsst head} 1 HP, 1800 HPtI, %,?, motor* 
'^ imviaiiactan Pump and Maohinery Qori^.t Bnllatin W*310oB*10, 
1^ paipa 4̂ * 

Oraaa taolc and heater unita. ISsa* 160, 144, and 140 for 
tha 80»9i^f 40*78O0| ana S0*50^ systems. The last tank 
haa 40 gallMui eapaoity. 1%e steam traps should be Vd** 
Oraaa Oampaay Oatalog 6140, page Idl^^* 

(3) The valvss st A should bs Fulton Sylphon Tempera turs Hegula« 
tars #930*trpa "A*, reversa aotin«/i?«'rTn̂ |̂ (ii§|A!̂ (̂ ^ 
ths rangssi r:' -r - < j 1973 

jsl 70*H| l d O * 8 0 ^ ) f5i« valvea «iould be specified 
^Vx SSif' ^J^T^SS-' *o operata over the entire 
(s) 50-Ki ftO-120«F ) raags in each ease. 
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The length of connecting tube must be ordered sufficiently 
long so that the Insertion of tha bulb in the mixer may 
be achieved* fiilton Sylphon Oompany, Gatalomie A, pasro 
20-7A. 

(4) The valvea at D oontrolling tank temperatures should be 
Fulton 3ylphon Te-perature Regulators #930, Type A, dJrect 
aoting 1/2* valves having the rangesI 

(a) 

hi 
a) 70*H, 160*200®F \ "^Q valves should be speciflad 

62-E, 120-180°F \ to operate over the entire 
*8<^ 9©»1^^ I range in each case. 

Fulton Sylphon Company, Oatalog A, pa«?e 20-7A. 

(8) Grans stsam presaure regulators • 1/2* • reduead pressure 
5»30 p.s.i. Orane Oompany, Oatalog Ko. 41, paf:e 411. 

(6) 3aroo liquid lavel oontrolaj Type LPM, size #0, Bulletin 
490, page 497. 

(7) Dial thsrBKjmstersi rangs 60->2S0^t 90*230^, 50-130^| 
Ssrso Typs DTW, 3t* dial, bulb U| Saroo Oompany bulletin 
1100, pags 1101. Other comparable thermoaetera would be 
aultabls if squippsd with union fittings* 

(8) Ssrso mixing chambera, li*| pags 801 bulletin 1^00. 

In this eaas sinee the tesipsraturss of the various outlsts 

aast ha indapandaatly variable, ths aeh«M reeommsndsd Involves 

mixing said and hot water to obtain any desired temperatura in 

tha twa iswar tsaparatura rangaa* Tha high tsmpsraturs outlsts 

srs ta ha impplisd dirastly froa tha sourss, (ths tank and heatsr 

unit , ) St s soa^allsd terapsratura, variable betwsaa 80* and 92^0* 

Tha mtM aatar to ha mijnd with hot water, as indioatad in Fig* 3, 

i s ohtsiasd hy oeoliag a portion of ths tank water in ths cooling 

towsrt this portion baing datsrminsd by ths demands of ths various 

aixara* Tha evidently wastsful proesdurs of heating water, than 

saalia« it» i s M i t nssaaaary ia ordsr to avoid running water to 

iNista» aa would bs required i f cold watsr froa the house l inss 
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were mixed with that from *hQ tank, fhs steam consumed in doing 

this ia not excessive, owing to the small nuirb ir of units, and 

amounts in the worst case to about 2.2 lbs* _'3r minute; t:nla 

as8U2»a hot water at 92°0, cold water at 80°0. Of courae, etaam 

consumption oould be reduced by cooling the water only aa much 

aa is required at any time by oontrolling a by-paas on the cooling 

tower, but the saving of steam does not seem to be worth the 

oomplioations thus Inourred in the operation of the system. 

A single oireulating pump is ussd, and the oontrols 

on ths tank ars idsntlcal with thoas ussd in ths systems previously 

dsaeribad* Ths mixing valves daslgDatod '>y 3^ ^^^ ^ ^° '^S» 3» 

to indioata the two ranges required, ars 3aroo watsr blenders 

with mixing ehamhsrs and ad|ustabls thsraoststle eoatrol| thsss 

can bs obtsinsd sat at any taapsraturs aad oan iMi manually 

adjUstsd from the exterior ^mr a 9 8 ^ range. They are not, however, 

available in alsss sasller thsn 3/4*, so that at ratss of flow 

\n whloh will ba uaad, ths prsssmra drop thrcmgh ths valvs is very 

<^ saall. How tlw prassurs dlffaraaaa batwsaa eold and hot watsr 

^ strsaas may ba ss aaeh as about 1 lh./sq*in. undsr soas aonsslvabls 
O 

oonditionSf owing ta tha drop through ths linss to ths towsr a M 

baok* BsaMi it waold ha nasaaaary te provida thaaa davioss 

1^ with sonatrlstiaas ia the two inlst liaas to avoid ths possibility 

^ of ths hat watar atraaa going through tha valva into ths cold water. 

M This oan ba doxw with orifioaa about 3/16* dla* plassd in ths 3/4* 

inlst linss ta tiM miasr, or la s aimher of other waFa» so that 

SBKiS 
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if these are the onlj available mixers, they oan be used nuite 

satisfac'-.orlly. le ar^ attempting to locate some ether types, 

nade in smaller sizes, "niloh night be 'lore convenient to use. 

In any oaao, the piping to and from tha ooollnp- tower 

ahould not be smaller *:han 1^* pips, and if any valves are plaoed 

in this line, thsy should be p-ate valves so as to minimize the 

above-mentioned difficulty* It is proposed to use four ooil 

sections of the previously --sentloned cooling tower for thia system, 

thus Isaving about ten sections available for other possible uses 

in the future* 

If it is desired to heat the molds initially with 

stssa# this may bs done by connecting the aeotions of i^lds in 

ssriss, eloslng valves 3 and F, and opening 9 and H. If this 

srraagaaent ia ussd, ths outlet manifold should be lower than 

ths ~aeld oatlsts so that condensate will be removed mors readily. 

HfTfg^W^^ Sgû yasî tit 

(1) HMrthlaatoa Oaatrlfui^l paap l«af-l} 20 g.p.m., 30 ft* 
hai^t V 4 HP. 1800 IPli, Sxplaaioa proof motor* ^rthlngton 
FlU9 aad USshinsry Oarp., Bulls tin ir-910*B-10| ps|^ 4* 
Um p«B9 inlet should hs lasatad at Issst 9 fset bslow 
ths tank outlst« 

• -

(8^ %mm tank and heater unit #180, Orans Oompany Cat. 6140, 
p* l8l#8* 

(8| . fWlt#8 arlphaa tecg^eraturs regulator |930| typs A direot 
wmm ! / « • ••it's with raaga 70-H, Id0-800®F. Fulton 
83iwt» 9mm^w^» oat* A, p« 88»7A* 

|4) Orana stssa prassurs rsgulstor, 1/8*, reduesd prsssure 5-30 
p*s«i«f Orans Oo* Oat* 41, p* 411* 

(9) Sarso liquid Isvsl oontrol, typs UV, 9iss #0{ 3aroe 
OompaaFt Ball* 490^ p. 407* 

(i) Stfsa Kfhtsf Blsndsrs, T!yps,Mp̂ , ,:5̂ 4*, Iron bodyi 4 required 
WiPw atw Jas 

Iter Blsndsrs, T!yps upt ,3/4*, 
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(9 continued) Saroo Vatar blenders; Type KD-D3, 3/4*, 

iron bodyi 4 required, set at 90°?. Sight 3/4* mixing 
chambers for theae should alao be obtained. 
3aroo Jompany, Bullatin 800, pa^^ 801. 

(7) The orifices nantioned ahova ray ha constructed fror? t^in 
discs by drilling 3/16* holes in tholr centers. Thase 
discs oan be mounted In 3/4" flange union Joints tvith 
gaskets, plaoed in the inlet lines to tha blenders. 



20 NoTsmber 1%A 
X*t. Hopper 

Oaptaln Aekeraan 

lasts of a Method for Beduolng Beavy Conponent Segregatiisci. 

1. Thia oonfiras Dr. Kistiakovslgr's reooomteodation of last Friday that «e 
eonduet testa to deteralne whether the addlti<m of a paroantage of iSTN to 
0«iq>osltl«i B and Torpex would assist in reducing the segregation of the 
heavy eospoBeats, 

2. Bis proposal is to add sufflelent peroentage of HITH to cause the 
exgratalllaatl«a of tha euteotlo at a temperature will abova the freesing 
point_gf TBT* This wmtgm it aay be posaihie to poor Conpoaltlon B eoatain-
Isf I R I sdditioB at_aoaqparatively high t«Bp«rature} say, 95^ 0. The 
total parentage of fBSI eto* should be so oontrolled ao that a oooparatlvely 
ssell drop ia the tMaparatara of tha ealt will eauae IBTlf to fraaae out, 
tberrtgr iatrodnsiag a aolid eoapooeat that would porevent further aettleaent 
«f BfiX. 

1* Please asslga this prehlsB to psrsonael, alloving full latitude for 
trasiag oat the various phases idii^ asy be inrelvad. Z beliava that I oan 
flad M a s iafarsatiaa oa tlM effeet of FITB oa the freeslng point of the 
alacttoa if you will have the nan eoooemed visit tha library. 

J. 0. ACBBHAB 
Oaptalst 0. B. 

JQAtaa 

eei Br. Ilstirtrewrtqr 
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