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Loose TNT for Lenses - .thg 6-5-9%

G. B. Kistiakowsky

Velocity weasurements on locose INT by X-1 Group
have now rather definitely established a figure which is
nearly 200 m/sec., faster than that obtained at Bruceton
for the same density., We do not know as yet the source of
the diserepancy but 1t may very likely be a difference in
particle size distribution., If so, there will be & recur-
ring difficulty with hand-tamped lenses, z2s new boxes of
TNT will come into use.

It is, therefore, quite essential that at the
earliest ggssiblc date you prepsare a large standard batch
of loose TET te be used exclusively in lens construction,
I believe this can be accomplished by mixing the contents
of, say, ten boxes (i. e. 500 1lbs.) in the large Lettle.
500 1bs. of THT should fill it to a reasonable level and,
if you operate then the stirrer for about an hour with the
kettle, of course, cold, you should get a fairly effective
homogenization, The material from tae kettle should be
then filled back into the boxes and these marked so that
they will be used for lens donstruction only and no lenses
going to the field groups would contain other INT, A
sample of this homogenized material should be given to X-1l
(Linsehits) for velocity messurements.

G. B. Kistiskowsky
GEK:he -

Copies to: LS, Comdr. Bradbury
i, Marley
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T/5 Frank L. Macera
Report on X-2385, Irregular FM casting, Torpex (B-2)

29

Noveumber 1944

PUBLICLY RELEA3 L &
L Classfficaton 2,525
¢ 6-539
174

Cast was pelleted with pellets 1/4" x 1* x 2* approximately, 12 lbe. of pellets

were used, lMold was preheated to 75° .

, water at 75° C was passed through cover for 4 hours.
was passed through bedy for 5 houra,

:

Ax20 mm, Aix bubbles
charge.

Whea east wvas ot
wye

old
owly and pushed to ths botiem,

of the

off the casting,

Teuny's hm- reads as fellowss
up t0 10 sm dismeter, espeeially in the lowyr part of the

Melt waa poured at 200 G,

to a depth of approx. 5,
When enough pellets were added so that

of the liquid, more melt was added.
ollewsd with the pellets and when the melt neared the top, the

“hen
ater at 40° C

Steam was left on riser for 5 hours.

Feliets wore then

The sane

mold, showed soms small spots of entrapped
was & slight bit of TET segregation and rough

Aly channels up to

1% proved te be a fairly good ome,
Bay indieate, but seemed %0 be lines of low demaity

The air bublles

Semples for analysis were taken out of the faes of half the charge. As showns
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AL RDX e

a 17.6% 42.1% 40.8%
| 18,2 - 41.6 40.3
‘ 13.2 ‘2.‘ ‘ool

Percentages of TNT found by subtracting from 100%.

11y omdtting sample "D* the maximum difference in perocentage from the
different samples is es follows:

AL 1.6
X 2,08
o 2,08

The saleulated averages for these samples is as follows:
& 12
. T 40.18

The differenses between the caleulated averages and sample "D* aye as followss
AL  +2.98

3z
™

Sonaluaionmr

1. As s heals, the distridution throughout is fairly good and the
pelleting seens feasibls,

2. With an sdeguate rigsy and improved teehnique im topping off the
cast when the eover is put on it would be posaible to improve the
distridution inths seetiom around sample “I".

3. Gomprehensively, the density differenees are close to the allowable
limi s,

CLASSIFICATION CANCELLED
9 PER DUC Rivice JAd. 1973
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J. W. Stout

Report - temperature maintenance and control systems _
LICLY RELEASABLE
‘L’k’g\. Classification Gr °;p

4 é6-2°

Enclosed 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
which 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
detalls 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 ingtalled
and also hecause the sngineer making the actual installation
drawings would prefer to add such details.

It is our understanding that if the proposed schemes
appeer satisfactory to you, you will arrange for the ordering
of equipment, construction of necessary bulldings, 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 c¢lose touech 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 sult exigiencles
of availabllity of equipment or space without impalring the sucess-~
ful operation. I think too that Moore and Jones should be
present when the systems are first operated at S site so that
they can see if everything works as expected and msake
recomm.ndationg for operating procedure.

Je 'o Stout
Enclosure
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T™is report contains our recommendations for the desisn
of the temperature melntenancs arnd ocontrol systems, as requested 1n
Captain Aockerman's memornndum of Ootober 28, 1944. The requirements
‘iven there can, we bdeliave, he satisfied hy the schemss we -ropose,

The use of circulating systems with storage and heating
tanks was oonsidered necesaafy mainly to oonserve water. Aside
from questions involving the selsctlon of satisfactory control devicas,
the control of the water termperature is also easler if a large heat
cspacity is provided in each system (by the tanks, in this caase,)
than if, for example, steam and water were mixed direstly. “Thile
the saving of steamdd not in itself determine any of the ohoices

we made, efforts were nmade in the design to avoid unnecessary waata; J
of steam, % ;

The selection of the temperature regulating devices re- ;‘z> :
quired oonsideration of two principal types, exemplified by the =
Sylphon valve and the Minnsapolis-Honeywell Gradutrol 3ystem. The % §
former is attractive on account of the simplieity and ulr-eontainad; \

nature of the 1nstrumant. The latter might bde advantageous because
of the greater flexibility it offers ian the way of ad justable throttling
range of the sontrol and its greater range, but its complexity and

the need for compressed air and extensive piping for the air are hishly
undesireble. e discussed these cuestions to soms extent with Mr.

Ross of %, C. Kruger Arohitects, as suggested dy Captain Ackerman

in the meme of Ogtoder 28; he made soms valuadble comments in comparing

these instruments. arnd pointed out that the sensitivity of the Sylphon
VERIFIED UNCLASSIFIED
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regulator is not stated by *ve manufacturer {(that 13, its throttliag
ran~e) and in any case, was not adjustable wherzas that of the
pneunatic sontrol can be ad justed. Accordingly, we mede an apvroximate
determination of the throttlins ranze of a " 3ylphon valve, that is,
the tenperature chanze of the buld raqu}red to cause the valve to

move from closed to wide opan. This appeared to de adout 3°F or less,
at about 150°F for a 120°-180°F buld, the 3°F temperaturs drop
ocagurring in about 20 minut:s, Other tests indicated that 1t dces

not depend very strongly on the tempcrature setting or on the rate

of ocooling of the buldb, This throttling rance seems to de suffi-
oiently narrow for our purposes, and at any rate, this can bde
effectively ad Justed by varying the steam pressure bohind the

valve, thus changing the steam flow for a‘givcn valve position so

that we feel confident that thia type of control will work very well

undey any of the oonditions likely to be sneountered.

Under Item (o) of the memorandum of Ootoder 28, there
are required by the seleme proposed some th.rm&itntio mixing valves,
We hav@ indieated a commercially availabdle type which weuld be
entirely suitadle,,if eszoh is aquipped with constriotions to insure
soms pressure 4drop at the velve, However, we are trying to locate
some mixing valves made in smaller pipe sizes which might be more
convenient ts use. Although we believe the system as deseribed will
work very well, it may bde desirsdble to change this detall.

We have not indicated any layout detalls, suoh as spacing
of the outlets on manifolds and actual location of equipment, ainoce
this may depend on the space availadls} in addition, the installation
of these systems will require more space than is now available in 3-4,

it we assume that &onstructian will hfé lanned to take care of this,
\NCEL

UNCLASSIFIFD  CHssmorer 685
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Regormended 3ystem for Kettle leating,

A system for controlling tha temperatures of thas large
kettles must involve circulation of ths water, since the required
rate of flow througch the Juckest would riake the wster consumption
prohib1t1v0~if it were run to waste. This ocirculation rate was
estimated by imposing the rcquiremsnt that its temperature shall
not drop more than 1°F in passace through the Jacketj then, with
an estimate of the heat loss to the surroundings, the rate was
found to be about 12 gallons per mimate.’

There ia the possidility of using a single ociroulating
pomp and heater for all the kettles} sinoe, however, the temperatures
of the kottles may be diffsrent (from 80° to 923%3,) this would
involve mixing hot water (92°C) with "s0ld® water (80°C) to produce
the required temperatures in this interval, Calculation shows that
theres is a most unfevorable situation with regard to steam consumption,
and under these conditions the steam consumed would be adout 6 1lbs./min.
An equivelent refrigeration load is also placed on the device used to
eool part of the water to 80°C. This waste of steam is unnecessary
apd reedily avoided Af en individual system is used for saoch keiile,

The scheme recommended is shown in the 4drawing (Pig. l).
For each kedtls, there is a storage tank with steam heating ocoll, and
a oirculating pump. The steam flow is oontrolled by a Sylphon
regulator with the controlling dbuld in the tank. The steam require-
ment 18 now only that needed to compensate for heat losses to the
surroundings, whish should be approximately 0.1 1b. steam per mimute
for eaesh kettle with a steady state or roughly the same as in the
present set-up, “Thile it is true that more squipment is required

T M AL R RS
CLASSIFICATIN™L 1111 ELLED
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for this sehemes than for one lnvolvling a single heater and pump,
this is largely <ffset by the nbsence of a coolins device and the
controls required for its operation. loreover, trouble with one

systenm would not prevent the opseration of t o otherse.

Desoription of Operating Frocedure,

Before starting up, the tank should be hot (or it can
be heated up while the melting is being done with ateamj) valves B
and C are olosed and the by=-pass G is open so that the eirculating
pump simply puts water through the by-pass dback to the tank, The
@lting of the explosive can then be done by opening valves A
and 7j the water initially in the Jacket will be removed through
the trap. Then the desired temperature.has been attained and the
melting complete, valves A and T are closed, B and C are opened and
by=pass G la oclosed, so that water at the tank temperature is then
ciroulated through the kettle. This will eause the lavel in the tank
to drop, but the liquid level control ¥ then cpens to the supply
line to rill the tank againg s drop in demperature is theredy
produced, but the heater should compensate for this in a few
nimutes. )

As regards the melting of the explosive, it should be
mentioned that the proposed scheme does not provide any automatioe
msthod for shutting off the steam when the melting 1s ocomplete
and the tenperature rises adove the melting point of the materilalj
if desired, the arrangement now in use for doing this may de used,
An alternative and perhaps rore satisfactory method would be to

CLASSIFICATI% AcCELLED
BEBJOC REViEW Jol. 1983
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heat up and mslt the explosive entirely with hot water, keeping

the tank at say 190°F. The temperature difference is thus great
snough s0 that the time roquired would not be too grsat although
somewhat longer than 1t is with steam. For example, a rough oale
culation based on an over-all coefficlent of 60 BTU/hr.-sq.ft.-deg ¥
shows that with a AT of 1o°r. the time required tc melt the explosive
would be about 30 minutes. The time for heating the solld to the
melting point is muoh more diffioult to estimate because valuss

of the over-all ccefficlent for comparable situations are not
svailable, dut the time should not be meh different from that in
whieh steam is used, With this method the temperature would not tend
to rise as rapidly when melting is complete as it would with steam,
and eould be more readily controlled. The water temperature can
then be lewered manually by removing a few gallons of water at the
drain, H, and resetting the 3ylphon vslve sontrol point at the
desired valve; cold water makesuy from 7 lowers ths temperature.

The cireulsting pump and the tank and hsater unit ocould be

installed in the Jrésent mashinery room in 3«4, although there is

not ﬁig-qﬁii‘xuqn availadle. The pump should de mounted on the floor
with WJW 8% lsast § or ¢ feet sdove the pump so that the pressure
at the punp tasake will never drep below atmospheric. The tank is
previded withtapped openings for pump, return, overiow and drain
connectiens, The sontrsel valve can be mounted at a convenient location
nnnr_tho kettle, with about 20 fees of sonneoting tuding for the

CLASSIFICATION CANCELLED
PER LG hwvikdd Jail, 1973
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buld, for which a fitting mist be -ade in the tank ln a locsatlon
approxi-ately as shown. There i3 also raqilred a pressure ragulator
in the steam line as shown, mounted also in an accesslble place.
The 1iquid level control 1s float actuated and rmst be conneoted
near the top of the tank. The overflow serves to malntaln the tank
at atm§spherio pressurs and to drsain ény laakare from ths float
valve, '

Zach steam line should be equipped with a strainer to protcet
the pressure regulator and the 3ylphon valve.

The follawing equipment is reco:mended for sach kettle
systemg

{1) Worthington Centrifugal pump, Type 1-(F-l, 20 G.P.M,,
30 ft. head}] 3/4 HP, 1600 RFM, explosion proof moter.
ﬁbrthington Pump and Kach. Corp., Bull. We310+B=~10,
Page 4.

(2) Orane tank and heatsr unit 144, Crans Co., Catalog 6140,
g:go 161«2, The tank ocapacity {a about 146 gallons, and
s about 9 sqg. ft. heating surfece in the coil, The
tra{ used on this should dbe at least 3/4" to provide
emple ocondensate removing capacity at 5 1lbs/sq. in.

(3) Pulton Sylphon Temperature Regulator $930, 1/2" Type “A"
valve; Range §70=H (160-2000P7,) A uinglo'soating valve is
~ recoumendisd because 1t may have to doee tight. The cone
neeting tubing must be at least 30 feet for the propoesd
installaf®ien, but this may be affected by changes in the
aryangenans$ of squipment,

(4] Grane pressure regulator, 1/8%; Sf=304 reduced pressure}
Orane OJo. catalog §41, p: 411,

(3) Seree liquid level contrelj Type LPX, 3ize #0. Sarce
Oo. bulletin 450, pege 457. '

(6) 2 diai thermometers; range 60-380°F; Sarco type DIW,
34" aial, duld U} 3ereo Co, bulletin 1100, p. 1101. Any
avallsble make of vepor tension thermometer for this range
would be satisfaotory, if it is equipped with union fittings.
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Production 3ysten

Three indevendent systems ar: provided —eetines the require-
ments of items b, o, and 4 of Captaln Ackerman's memorandum of
Cetober 28. The schematic dlagram for all systems would be the
sems with the exception that the system providing water at 80-90%C
might not have a cooling system.

As indiocated in the sceompanying diagran water from a
tank is oireulated with a pump through a number of units in parallel.
The tank water may be held at a fixed temperature with steam, the
flow of whioh 1s controlled by a 3ylphon regulator. “hen it is
desired t0 ccol the units the supply of steam may de shut off from the
Sylphon valve D and a portion of the water allowed to pass through a
Sylphon regulator at A to a cooling towar; The »uld of the regulator
A is located in the mixing chamher B where the occoled and uncooled
portions join. Ths flow through those molds in use may dbe held
constant, regardiess of theiy mumber, by a dyepass valve J so
operated mammally that there 1s a constant pressure drep across
the nmolds. It is pessidle to install a valve whisch automatioally
naintains the desired pressure difference. An air astuated valve
of this type 1o availidle.

e molds #ay be heated initlally with steam admitted
through velwe L, the eondensats deing removed through I, Steanm
22y %6 shut off and eireulation may then be started. ¥When oiroula-
tion is to de stepped valves O and X may de closed, and water Aarained
frem the melds,
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Captain Forrest has availadble a cooline tower of adequate
capacity together with a spray pump and a clrculating pump. It is
not planned to use the latter. The watir to he cooled would =o out
to a section of the cooling tower and back. Of the ~lghteen colls
in ths cooling tower two colls oporatpd in parallél aprear to be
quite sufficlent for each of the three sections of the rroiuction
system. As previously indicated cooling may not be nesded for one
of these systems, The cooling of separate systems by the sincle

cocling tower is entirely feasible.

Desoription of the Zquipment and Its Installation.

The outlet manifold should be located lower than the outlet
ek the mblds .o facilitats removal of oondensate. FPiping may
in general be 13" except for the takeoffs from maaifolds to molds
and for the line from tank to pump, The latter should be 13"
pipe. The tank outlet should ds at least 5 or 6 feet above the
pamp inlet, Tanks should de insulated., Piping should de lnsulated
with the exception of the lines to the cooling tower and with the
possidle exeeption of the 20=50°C system.

The rbilauing equipment is recommended:

(1) 7Pox esch system a Worthington centrifugal pump, Type l-CP-1,

& {.m « 30 feet head; 1 HP, 1800 RPM, 3.P. motor.

0 e
!hvih‘?qton Pamp and Machinery Corp., Bulletin W=310-B-10,
PRES &

{2) Creane tank and heater units, s« 180, 144, and 140 for
the 80-92%0, 407890, and 20-80°C systems. The last tank
has 40 galloms oapaolty. The steam traps should be 3/4%.
Crane Compeny Catalog 614C, page 161-2,

(3) The valves at A should de Fulton Sylphon Temperature Resula-
tors §930«Type "A", reverse aotinﬁ_m;:mmw&

the ranges! PR L. 0 i 4041913
a)} 70-H; 160-200°F The valves should be specified
tb 62-K; 120-180°7 to operats over the entire
(o) 50-K}; 60-120°F range in sach case.
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The length of connecting tube must be ordered sufficiently

long so that the insertion of the dulb in the mixer may

gg ;chiaved. Fulton 3ylphon Company, Catalosue A, pare
'Ao

(4) The valves at D controlling tank temperaturses should be
Fulton 3ylphon Te-perature Repulators #4930, Type A, direoct
aoting 1/2" valves having the ranges

82-K, 120-180°F to operate over the entire
38-H, 90-130°F range in each cass.

Fulton Sylphon Company, Catalog 4, pare 20=7A.

;a) 70-H, 180«200°F The valves should bs spscifiad
o
e

(8) Crane steam pressure rezulators - 1/2" . reduead pressure
8«30 p.s.i. Crane Company, Catalog No. 41, pare 411,

(6) Sarco 1liquid lavel controls; Type LPM, size #0, Bulletin
450, pase 457,

(7) Dial thommtera range 60-280°F, 60-230°P, 50-150°F;
Sarec Type DTW, 32" dial, duld U; Sarco Company bulletin
1100, page 1101, Other comparadble thermometers would be
suitable if equipped with union fittings.

{8) 3arco mixing chambers, 1i"; page 801 dulletin F800.

Experimental Jysteme

In this case sings the temperatures of the varicus outlets
mist be indepsndently variable, the schems recommsnded involvea
mixing cold and hot water to obdtain any dssired temperature 1in
the twe lower temperature ranges. The high temperaturs outlets
are % bde tagylio;'élrcotly frem the source, (the tank and heater
unit,) at & contrelled temperaturs, variable between 80° and 92°0.
The cold water to be mixed with hot water, as indicated in Fig. 3,
is odtained By cocling a portion of the tank water iln the cooling
tower, this portion deing determined dy the demands of the varlous
mizers. The evidently wasteful procedure of heating water, then
eooling it, is AR nesessary in order to avoild running water to
waste, as would be required if cold water from the house lines

CLASSIFICATION CANCELLED
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were mixed with that from *he tank. The steam consumed in doing
thls is not excessive, cwing to the amall nurhir of unita, and
arounts in the worst case to about 2.2 lba, or minute; +this
assumes “ot water at 9200, oold water at 20°0. Of course, stasam
consumption could be reduced by cooling the water only as mgh
as 1s required at any time by oontrolling a bye-pass on the cooling
towsr, but the saving of steam does not seem to bs worth ths
complications thus inourred in the operation of the system.

A single ocireculating pump is used, and the ocontrols
on the tank are identical with those used in the systems previously
desoribed, The mixing valves designated “y 3, and 38y in Fig. 3,
to indicate the two ranges required, ars 3arco water blenders
with mixing chambers and ad Justadle thofmoltatic econtrol} these
can be obtained set at any temperature and can be menually
ad justed from the exterior over a 587 range. They are not, however,
availeble in sizes smaller than 3/4%, so that et rates of flow
which will be used, the pressure drop through the valve 1s very
small, Now the pressure aifferense bdetween cold and hot water
streams may be ss mach as abous 1 1b./sq.in. under some oonceivabdle
conditions, owing te the drop through the lines to the tower and
back, Henss, it_wenli be neocessary to Dprovide these devices
with constriotions in the two inlet lines to avold the possibility
of the hot watar streem going through the valve into the cold water.
This oan be done with orifices abou$§ 3/16™ dia. placed in the 3/4%
inlet linses to the mixer, or in a mumber of other ways, so that

CLASSIFICATIC‘N Cane,
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if thesa are the only avallable mixers, they osn bs used nuite
satigfac>orily. /e ar- attempting to locate some -ther types,
mads in smaller sizes, vitloh nlght be 'wre convenlent to uss.

In any case, the 7iping to and from the coolins tower
should not be smaller “han 13" pipe, and 4if any valvas are placed
in this line, they should be cate valves so as to minimize the
above-menticned 4iffionlity. It 1s proposed to use four coll
ssgtions of the previously ~entioned cooling tower for this syatem,
thus leaving about ten sections avallable for other possible uses
in the future.

If 1t 18 desired to heat the molds initlally with
steam, this may be done dy connecting the aeoctions of molds in
series, oclosing valves Z and F, and opening G and . If this

" arrangement 1is used, the ocutlst manifold should be lower than

the mold cutlets so that condensate will bde removed more readlly.

Regommended 3quipment,

(1} Werthington Centrifugal pulgnl-dlalg 20 g.pel., 30 ft.
head; 3/4 HP, 1800 BPM, explosion proof motor. Worthington
Pump apd lhoﬁinory gorp., Bulletin W=3510-B=10j page 4,

The pumy inlet should located at least § feet below
the tank (‘!uﬁlﬂa

(3) etugg tank and heater unit #180, Crane Compeny Cat. 6140
Pe (A FY ! !

{(3). Malten 12hou terpsrature regulator §930; type A direot
aoling 1/8* valve with range 70-H, 160-200°F, Fulton
Syishen Geuspeny, Cat. A, D. 80=74A,

{4) Crans steam pressurs regulator, 1/3", reduced pressure =30
Pesels} Orane Oo. Cat, 41, p. 411, )

(3) Sareo liquid level control, type LPM, Size §0} 3aroce
Compeny, Ball, 480, p. 487,

(8) 3aree wagg'nhnur-, Type ugu%v, fon body; 4 required

set at 130°F. (0l ASSIFICATIC:. O~
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(6 continued) Sarco “ater blemders; Type MD-D3, 3/4",

iron body} 4 required, set at 90°F. Zight 3/4" mixing
ohambersy}or these shauld also be obtalined.
3arco Jompany, Bullatin 800, page 801l.

(7} The orifices -entionsd ahbove may he constructed from thin
discs by drilling 3/16" holas in thoir centers. T™iase
d1sos can be mounted in 3/4" flange union joints with
gaskets, placed in tre inlet lines to tha blenders.,



J

£ < 1 /

20 November 1944
L, Hopp.l‘

Captain Aockerman
Tests of a Method for Reducing Heavy Component Segregationm.

l. This oonfirms Dr, Kistiskowsky's recommendation of last Friday that we
condust tests to determine whether the addition of a percentage of FETN to
Composition B and Torpex would assist in reducing the segregation of the

heavy components, :

2. His proposal is to add sufficient percentage of FETN to cause the
erystallisation of the eutectioc at a temperaturs will above the freesing
point of TNT, This means it may be possibde to pour Composition B contain-
ing FETH eddition at a comparatively high temperature; say, 95° C. The
total peroentage of FEIN eto. should be so controlled so that a comparatively
saall drop in the temperature of the melt will cause FRTN to freese out,
theredy introdusing a solid component that would prevent further settlement

of RDX,

3. Flaase assign this problem to personnel, allowing full latitude for

traeing cut the various phases which may de involved, I believe that I can
tiom on the effeet of PETN on the freesing point of the

nixture if you will have the man eonoerned visit the library.

3. 0. ACKERMAXN
GCaptain, G. E.
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Chsmw
ess Dr, Kistiakowsky
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