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-1,_ INTROEUCTION

fSince 1947 the Silas Hason OOmpany has held a contract

'production of the MK u, MK 5, MK 6, MK 7, MK 12 and Cobra

bomb componenta.

The history begin§ with the selection of Line I, et Iowa
Ordnance Plant as the location for the first mass production
of éxplbsive compénenﬁa for nuclear weapons and continues
through seven years of activity in the nuclear weapons fleld,
Rare is the individual who works with these devices who is
‘not enthralled with their ‘power and proud of his part in the
program. A'chronologiﬁal tabulation of eventa in-the conatruc-
tion and operation of the plaﬁt can only indicate that both
Govermment aﬁd dbntrnctor organizatioﬁs were imbued with qoﬁe
fervor ta be ablé to successfully carry out the crash programs-
that history d.epicts. It 18 the purpose here to recognize
their efforta by a brief suﬁmgry.or thelir acdomplishments'
as follows: ' o

1., Within twenty-aix houra of a completion date, set

twelve months before, & modern operating plant to
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;ploach components for: nuclear 
'§ fweapona was installed on ‘the site of an artillery
' Joaarlines ¢

uv}QNotwithstanding coexistent construction and -pro-

_~&uction operationa, an overall accident frequency

ovei'lo million man-hours. almost five
nuaccident frequencies of industry
3 was ohieveu..

i Aﬁconaistent Lrend of prouucing a high quality

pro@uct.at.qecreasing costs has been in evidence
since the beginning of operationa. Moreaover,
ééeh with decraa;ed_costé, gil high explosive

) coﬁponents‘were_submittad a8 Grade I materisl.
This matepial slmost without exception has been of
& higher qﬁality than the azlnlmum demanded by the
Los Alamos sclentific Laboratories, authors of the

specificutions.
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II. PROJECT DESION_AND CONSTRUCTION

) As 8 reault or aurvey by the Atomic Energy Commlssion in
icooporation with the Ammunition Branch, Industrial Division,
""ornce of Ghiot of Ordnance, 1t was decided that Line I, Iowa
*EOrdnance Plant at Burlington, Iowa should be the site for the

dhplant becauae or the oxiating available facilitlies,
rablo oharacteristica and availability of labor and

fthe central United States" geOgraphic 1ooation.

During.the early summer of 1947, Silaa Mason Company entered
into .a conﬁract with the Ordnance Department to asaist.in the

design and englneering, to perform the construction and to

operate a facility for the purpose of- supplying the Atomic

Energy Cormisslon with explosive components of a nuclear weapon.

Biéck_and Veatch, Consultantsand Engineers of Kansas City,
gissouri, made the original report to the Atomic Energy Commls-
sion end the rirm.uaa engaged a8 Architect-Engineer. Construc-
'tion unS'undar the supervision of the Corps of Englneers,

Missouri Division of the Qmaha District.

pr. B. H. Sage at California Institute of Technology and
Naval Ordnence Test Station was chosen as Process Consultant.
The facilities under his direction at the NOTS, Salt Wells
Pilot Plant,uere'uéed @8 pllot installation for purposes of
design oriteria, operating data, training of personnel, equip-

ment specifications and similar considerations.

D-5
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-"f»"=»£lhe contractors and agencies whose ectivities as individ.

ualn AT groups were coordinated by direct liaison, were directed

and Supervised by an agent of the Military Application Branch of

‘tho Atomic Energy Oomission. Sirce security was considered:f prime

’ i.mportmce, the relationships of the above were considered secret.

. ‘;,Time alloued to complete the engineering and construction

jot the ‘pro ject, to a stage permitting production,waa only twelve

DESIGN CRITERIA AND PROGRAM

A general rule was established that only proven methods and

equipment would be used in the initial phase of construction and

operation. The criteris which governed the necessary design and
modification of Line I at IOP were as follows: o
1. The plant was deaigned with a capacity of Bravo Yankee
Delta MK 3 accepteble Grade I explosive units completed per month.
2. Existing builldings and bullding services at Line I were

'to be utilizged to the fullest extent, wherever possible.

3. Tho clima.te at I0P 13 very dii‘rerent from the climate
at elther NOIS or Los Alamos. winter temperatures at IOP are
as muoh as 200F, colder than NOTS and 100F, colder than Los Alamos.
The humidity at IOP 1a higher for longer periods than at either
NOTS of.Los Alamps, even though the summer dry bulb temperatures
are substantially the same. Averege sunshine is less at IOP
than at either NOTS or Los Alamos. This somewhat extremse varia-
tion 1n' weather conditions. was considered cause for much con-

D-5

cern. As s result air conditioning was thought necessary at
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atrateglc operating polnts soc as to‘mope nearly duplicate the
weather at NOTS and thereby assure géeéptdble product without
the introduction of procesa'umknouﬁa.

{4+ Inasmuch as the IO? 1a8 located near major riveras and

since considerable quantities of waste materiai which would

conteminate these rivers wes to be diacharged rrom'the plant,

. consideration was given to the elimination of the contaminants.

- D-5

S. In the processes which generate elther fumes or dust,
it was decided that local ventilation systems would be used
instead of the generél ventilation principle used at NOTS, and
all such fumes and dust would be passed through approved "wet"
type collectors.

6. In order to ahve time‘and construction costas, the
floors in the bulldings within the line were left as they were
and cleaned with mops or squeeges instead of by the elaborate
gutter and sluicing systems used at NOTS. '

7. 8ince it was necessary to teat-fire standard samples
of the product for quality osntrol and ballistic data, and
since no nearby range or proving ground was availaﬁle, it wes
decided that & firing ares wouid»be provided within the. IOP
area 3o as to decrease the time and expense necessary to ob-
tain pertinent informeation prior to shipment of the product.
In this connection, the proximity of villages, ferm houses
and the like was cause for concern over claims and demages re-
sulting from the blasts. Therefore, 1t was decided that pre-
liminary testipé for blast effects would be carrled out prior
to the final selection of a site for test firing.

SEGCRET
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- 8, Data I‘urnishod 1n "Report on Casting Plant" b‘y Black

'.eatch was supplamonted 'by lator data from actual NOTS

9
frequency of electrical atoma than Los Alamos but a higher

Isoceraunio charta 1nd10ated that Iows has a lower

"_v_"on ) _than NO‘I'S. Horeonr, the rrehuenoy or eleotrical atorms
1s louar in Iowa than in certain other 1ocationa in uhich

'_:explosivo plants have operated auccessr\uly. Therefore s At

was considered that normal lightning protection as raquired
by the Ordnance 3afety Hanual would be adequate. '

10. Because of the diapersion required in explosive
ni_a._irm.faétgrin’g operations, because of the greater extremes
df weather conditions preveiling in Iowa and .in view of the
fragility of the product, it was decided i;hat ’tranaporting. ,
of the product through the various stages of manufacture
should be through ramps and corridors, uhioh would be con-:
ditioned in such a fashion as to prevent severe thermal
shock. It was, therefore, decided that the existing ramps
at IOP would be further insulated and heated and that new A
ramps &3 required would be constructed in & similar fashion.

'11. In view of the short time ave.i'lable,t' it was decided
to scale up the pilot operations at -NOTS and to use, where-
ever practicable, duplicate equipment, equij:ment design,
equipmen;:. installation and instrumentatlion with the minimum
modifications necesaary to adapt the various syatema to
building am'anganant:s at IOP. . B

12, .To save time, the activities of the various sgenciles D 5

-~
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and individuals concemed were coordinated into a planning
oomnittee._ Hemberahip was composed of representativea from

'.Ca.lzlrornia Instituts or ~Technology, Naval Ordnance Test

-.Statlon, Silu Hason COmpany and Black lmd Veatch. The

.off rta or th:la comittee were dirooted toward an early
'_ otulod design oriteria, which would facili-
.:'.tato ‘the :-deugn',. aelection of oquipment. speciﬁcations and
purchaao. : ‘ _ o
13, NOTS was to rurnish certain equipment for which
they hid dovelopod sources of supply to save design and pro-

curement time and to enhance security.

 ACTIVATION AND CONSTRUCTION .

Engineering and purchasing offices were established at
Shreveport, Louiaiana by the Silas Mason Compa.ny: for security
reasons. Meanwhile, at the site of the work, Burlingtonm,
Iowa, a field orga;niu.t;l.on was g@ssembled which consisted
of construction forces, field ongihoer.s and a pertinent °

fiscal establishment.

8ince Silas Mason Company felt the initial estimates
were too qualitatiﬁg, it was necessary to prepare a detailed
estimate of costs of conatruction prior to the beginning of
any work. This was done in order that more realistic figures
be available for tha neceasary contract negotlations. Along
with this estimate, certain fundamental technical criteria

had to be agreed upon, prior to sny suggeqtioxu from the
N D 5 planning committee.
l -
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ﬂeror raceiving the detailﬁdzdrawings neoosaary for con-
struction, the rorces and plant racilities were- assembled

‘Varioua tests, auch as nature and adequacy of water, power,

i&nd 'acilitioa wore nacessary - werc commenced.. Although this

Plus Ordnanee Sarety approval, was neceeaary berore construction
could commence, considerable time was requ;red bgrore & draw-
lrig wes finally issued to the fiel'd. | For _these reasons 1little
conatruction work was accomplished prior to .Te.nuary, 1948,

Thia winter work required ‘extensive and coatly preparation,

and attention was given to auch items es excavation, con-

crete pouring and cuping incidental to new rootings,.bar-

ricadea, walls and similar concrete structures.

~ The uork uas\startod 80 soom arter the end of Horld
War I ﬁhat many materials and much equipment were not read- '
11y-available.i In viow of shortagoa and long delivary schedules,
1% waes found necesaary to damnlish existing government installn—
tions at Weldon Springs denance Works and.to reuse a portion
of the material such,;n.ﬁibe end fittings. It was not deemed
advisable rog‘;ecurity reasons to use AEC influence to rush

delivery of materiala or e-quipmont..

" Phase I cénstruction contemplated the completion of those

D-5
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' 'esaential to,meet1n3 thg stirting date. Design tell _

'he.Jonatruntioanﬁce nnd nn:;ieu of the lag 1n draw-

and to furniah complete ueaign and drawings for both the

burning ground and the test fire ereas, The melt kettle
1nstallations along with related piping, power and 1nstrumenta-
tion were to be copieu from NOTS drawings with the minimum

of changes absolutely essential to £it 10P arrangement.

~ The product desired at the eﬂd of Phase I construction.
waé a linitea number_or Baratdla. . 8ince previous aiperiance
af NOTS indicated a iou yleld for Baratol - plabés'uhich‘dre
required berore OVercaats can be maae - the Baratol production
-appaared to have the logioal priority, thoreroro, emphasis was
put on items of constructlon.necesaary to Baratol manufacture.
These items ﬁere as followa: . ._ .
1. Shops. Carpenter shop facilities ﬁereldécéssar? to
manufacture temporary handling boxes, tables and equipment for
uae prior to deliver? of pgrmanent,equiﬁment. Machine shop

eqﬁipment wag necessary to manufacture fixtures, cutters and -

gages. !
2. Liboratoriea. Partiocle size control laboratory in
barium nitrcto preperation and ninimum racilitiea in central

control laboratory for sampling and antlyzing finished Bara-
tols were required for start-up.




Huproducud it e Nabonal Ascrave:

" BECLASSIFIED
Authart/

By _@J il o='.e1.Q:§.°

[P AP RS T v R S

SECRET _ B 17
'P,reparation. Any 1tem u’aich was inste.lled

'a‘s . single'unit end'one~half of all equipment which waa 1n-

*

etelled in duplicate was required. : .
u Me.terial Eandling. Such conveyore and equipment as

'were eveilable and eubetitutee ror permanent equipment which

was not evailable.

5 Helt.-_ Since. the SOO-pound kettles i‘urniehed by NOTS

.were not expeoted by the etarting date, temporary' "candy
".kettlee similar to those used at I.oe -Alamos were inetalled
‘ with the minimum utilities necessary ror operations.

6. Cast and Cool. Four bays in Build.ing 1-05-1 were

deeiénabed for Baratols. The circulating syatems in these
be:,ye together v_,tith easentlial utilities and equipment were
given first priority. An expeditor wes assigned the duties -
of either ﬂor?owng or acquiring enough Baratol molds to start
o'n schedule, Howesver, certain control instruments and elec- |
trical equipment was necessary and accordingly, plans were made
to etart manuelly if instrument panels did not arrive on
echedule. ]

7. Machining, Machines, cutters, jigs, fixtures and
gages necessary to coring, eauing and ;mish machining or
Baratols, elong with necessary services and utilities were

required,

8. Gammagraph and Radiograph. The gammagraph facilities
were essen#i.allj complete scon after sfartfup. |

9. Rest Houses. A minimum of one rest house was neces-
sary in which to rest and tempersture condition the material in

D-5
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various stngss or complotion. A

- 10, Utinties. Gonsidsrstion uas given to ‘the various
utilities ss rollowa-' '

Air - 'A survsy or ths exiatl.ng compressed air
supply. indicated that only the edditlon of stand-by

.‘instmmt air cspe.city was necessary

Steam - The preliminery estimate made by Silas
Mason Company indicated that additfonal process and
heating steam cspasity was necsssary, however, any
work on _sc'xdit.ionalsteam capacity was with-held for
— tutu.re consideration,

Water - Freliminary work indicated en adequate
water supply 1f recovery equipment, such as cooling
towers, were ussd -e:;tsnsivs;y.

Flectric Power. . The installed capacity of the
.IOP central station appeared adequate ~ unless all
bomb, shell and miascellaneous lines at IOP were act-
ivated for full produétion. '

Sevage - 'Exis.ting sanitary sewage facilities
were adequate but stsrm sowers and ‘procsess was te
disposal were given further consideration.

11, Test Firing. Minimum equipment essential to meet
safety requirements was required soon after start-up.
12. Burning Ground. Sufficlent and proper facilltiea
necessary to mest safety roquii-ansnts -and to .dlspose of sorap
. D-5 material vas required, ,
13, Storage. Raw material and finished prsduot atorage
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+ bhOPS (Build ing 1- 01). ‘Ihe original plans ‘for 'this build-

"ing on'empla.ted thb.t 't' be q"ed_r""r: miniatrat 've ofrices. :
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: _Box mnnufantufe was contemplhted in the carpenter shop
uhi'gh‘was equipped with conventicnal sawdust and uhavins removal
and collécﬁing §quipment. Box painting y;tas prd_vidod wﬁh a
‘m.lter'curtain cdllector so as to precl'u;d'e the esca'p'e'ot vapo‘ra
or fumes which might enter the air oondit:loning ayatem of an
explosive bullding. Approved hoods and exhauat aystems were
provided atielding end blackamith shops. Alr conditioning

was installed in tool and gage shop to preclude condensation

.or moisture and subsequent corroasion of tools and gages.

gtandard construction a.nd mainteqanoe oquibmant was instalied'
in the wvarious shopa. The sheet_'metai, carpenter, electrie,
pipe and machiné shops were located in Building 1-01 and the
tool and gage a%d the instrument shops in Bullding 1-O4.

All shops in general were equipped to handle a larger
volumq of work than is necessary for routine maintenance, but
the reserve capacity has been justified many times in shorten-

ing delays and equipment downtimes, especially during emergencies,

.Laboratorién. It was necessary that the control laboratory D'5
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'l‘h.e oentral ocontrol 1sboratory in Bu.ilding 1-0!.|. uas com~
plete only 80 far as necessary to aupport Baratol production.
The -ample preparation and crusher: Building 1-03 - .where .ex-
plosive cast aamplea are cr\uhod - was activatod to include
.two cnbi.net units and tw hand-opernted. l:wdraulio je.cka.
'!hese jaoka 1nitially were operated manually since some of the
basic equipment was of long dellivery. -Also, crusher instal-
lations uhen teated, proved insdequate. and it was neceasary
for Silas Mason Company to redesign the inntulation. To
supplement laboratoery gxervicu, a mll solvenf. storage
building was needed which was looatod a.nd erected Juat east
of qulding 1-04., A 1arga undorground gaa installat:lon for
bunsen burner service was also deaigned, however, inatalla-
tion was cancelled in favor of & bottléd gas syastem, serviced
by & local distributor. The laboretory wes equipped with es-
sentisl equipment for necessary qual:ltat:ivc .a.nd quantitative
anilyses of the product. -

¢ SECRE T




Tl - GECLASS“:“:U 1R uduc d Yt NSDUNE Al Chanes
mmmﬂﬁlﬂ-ﬂﬂg’o
gy J0J waPA 022 1072
| : -

SECRET . 21
'-.Hatez'1e.1 Preparation. Since the first i1tém of produc-

tion wae Baratola, emphaais was placed on essential items of

- equipmmt neceasa.ry ror Baratol material preparation. The

':j.beri\m nitrate‘ preparation building itself was a new buildj:ng,

:arrangenent or which uu apecified by NOTS and designed by

. Blaok: and Veatch. smoe dry" bariuwm nitrate was required (20

A I 'tive hmidity), such features a8 special vapor
:;.bu'"ierrand. dehumidirioation equipment were included in the
bui ding.;deaign. This new building wasa cenetructed on the site
rrom'whioh ‘Building 1-08-2 was removed and was designated as
_Bu:!.;lding 1-60. In general, it was arranged with a full basament,
full first floor, with approximately one-half of the first floor
e.?eg covered by a second story. The greatest portion of the
process equipment was concentrated on the first floor with the
utilities such &3 alr conditioning equipment, steam, water,
"electﬁe 8upply and elevator operating equipment in the eaSe-
ment. This arxve.ngcment made the first floor extremely crowded
whereu the second’ ﬂoor and the basemerit had coneiderable
vaomciee. A large portion of the equipment necessary for barium
nitrete preparation was of long delivery which in turn neces-
sitated the elimination of all non-essential itama, and a sub-
stituti..'m of temporary equipment where the ltem could not be
eliminated, A can dryilng oven was proposed snd facilitles ar-
ranged for incorporation of this oven within the final build-
ing, but since 1t wes imposaible to cslculate an immediate
need for the oirm, ‘1t was not avajlable for initial operation,
A large heafed%holding oven was proposed, but was eliminated
: §
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during the initial phue beoauae ot‘ non-availnbility of materials
: h "rtage of.‘ construotion time. _ S.’ane the vacuum dryers would

no o available initiall&, a surplus amonium nitrate dryer was
tem’porarily installed ror th:l.s operation. Alao, the original de-

wae purchased ror thia purpose. A spare vacuum pump was bor-

rowed rrom one of the melt inatallationa until a replacement

pu_mp could be obtained. It uas necessary, because of long de-

livery q-a'bee of properly eno;l.osed electric 1tema, to install .
equipment euoh as one double vone blender, one mikro-pulverizer,

dryer and screens with temporary wiring. Instrumentation was

of & very temporary nature and oonsisted of the minimum es-

sential tachometere, thermometers and gages necessary to ma;n-

tain quality control.

Eathabar equipment purchased for air conditioning was
specified to msintain a relative humidity of 20 per cent,
based on 100 per oent outside air, with no summertime tempera=.
ture cont'rol. The 1neta11ation of this’ equipment was not com-
plete for initial operations,

TNT "required in .Baratol pifeb'afation was temporarily
stored in Building 1-06-1 end was inspected in Building 1-50
where few additional facilities were required. Nitro-cellulose .
D-5 and ete&roxyaeetic actd were temporarily stored in Building 1-06-1

a " ooODmMm
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the nelt bu.ildings.-- Sinco tho mau.la.ted cans and containera

uere not obtained in time for ltart-up, temporu-y osna and ex-
ploaive packing boxos were utilized to the ‘fullest extent.

The carrior! ror n.nished products and the noceasary fork trucks
ror tre.nsportation were not nvailable, 80 temporary facilities
were providod in the rorm of standard available push carts for
trapaporting the finished material to and from the various
stages of the operﬁfion. | '

- Melt, The duignl and layout apeoiﬁ.od t.ho use of
apoom 500 pound nelt kottlu which had bun dovolopod '

and procured by NOTS and shipped to IOP. The utilities and

dervices required for these k'et-tio-l,,:-mﬁd,o the installation of

‘elaborate instrumentation necessary. Although the utility ar-

rangement '1.ngtnilod at NOTS was untried, 1t was to be copled
exoept for minor changes necessary to fit the IOP buildings

and arrangsment, Numirous orrors were apparent after lnapec-

tion of the drawings, so confarences were arranged among NOTS,
Silas Mascn Cdmpm;; Black and Veatch and AEC personnel to
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"reach e.n early and utietectory claririeation. Since the de-

fcieion to use thia ‘special NOTS equipment was delayed, it was

recégnized that even if the Arehitect-ihgineer and the Con-

'tractor ehould attenpt: & more eimpliried design, ths equip-

'ment uould not be available by atart-up date. Further, since

\‘the deslgn and proeurement of the lpecial kettles by NOTS dia

ngi'_ meeed .s re.pidly al plarmed, it beacame apparent that

,tunporary kettles would be necessary., It was decided that the

Oquipment used by Los Alamos in the form of eendy-" kettles,
uhi,c); could be set up readily and on which oonsi‘.dereble oper-
ating data was avallable, would be satisfactory for start-up.
In view of th'e low firat cost, revisions were made into the
systems to uae these “candy" kettles at atmospheric pressure
even though‘the permaﬁent EéTs_type kettles, instslled later,

wers vacuum kettles, :

The utilities necessary to operate the kettle- were
located in undergrourd equipment rooms between the two melt
buildings. The melt buildings were designated as Buildings
1-05-1 and 1-05-2 and the equipment rooms &8 1~05-1E and
1-05-2E. In view of the volume of equipment involved and in
soﬁe cases, of speclal delivery schedules, it was again
necessary to install a minimun of equipment consistent with

safe operations,

Kettle vacuum installation, kettle hydraulic drive and
operating equipment, fume removel system, and heating and
ventilating units could not be scheduled for delivery in

(
i
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It ‘was then deoided that: ,(1)
; '] plncod on the 1nlta11ation or ru.cuitiea

ca.at and Gool. Ono of the 1tems delegated to NOTS

for procuremeut wes molds. Tests conducted at NOTS indicated

.t.hat better results could be obtained ‘by. the use of aluminum
‘mbi.ds' instead of ‘those formarly used which,were oonstructed

of cerrotru.- Theuroro..it wag’ deoided that molds for IOP
would be a.lumimm, also, linoe thau 1tems wére cla.uified.
it was thought d.uirable to utilize oxisting sources and
t'.hon mrely re-ship tha equipment to IOP from NOTS. Eow-
ever,  the last minute change from MK 3 to MK 4 delayed the
pﬁScﬁremmt of these molds to such and extent that it was
douﬁtrgl that IOP would receive suffioient molds in time
for start-i_xp. In addition to a special expedition as-
aig#xed to rush tlie 'proourement; of the molds, an inspector
was dispatched to the suboontracting company to inspect |
snd acoept the Baratol molds, |
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\ anﬂ Vaatch manuraotured in Silaa muon Company shops and as-
sembled ;Lth the p\u-ohaaod "Operatora" and contz-ollqra in the
respoctive operating bsws. A temporuvy by-pess statlon ror

. each necessary céntroller was busilt and operatsd manitally
until autoi:iatic.oontrql instruments could be obtained and in-
stalled, The operation of this entire essembly of equipment was
predicated upon known data for the MK 3 Baratol. With the ad-
vent of the MK L, this particular srrangement of sutomatically
controlled equipment was of queatiomble value sin‘ée little
or no data was sva.iluble partaining 'to " the changea in cycles and
teohniquea which the MK 4 made ne_oeasa;-y. However, the de-
si.g'n had procee.ded- too far, and since much of the equipment
hed been installed, the work was completed with the expectancy
that applioable cyclea'would be devel'opad. .

Another matter of conasidersble cost and discussion was
the type of connections to be used between molds and service

posta., A Iianaeﬁ fitting had been used with varying degrees of

-~ D-5
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'.M.re a.nd Rubber Qompany uith .very good resulta.:

'.l‘his hose

‘Jus beroro start-up,'- 'major cha.nge in desired capacity

--d.totated that a new ateam plant be built. This change al80

required roviaion of the equipment rooms which housed the
heat’ exchangers, mixing tanks, mixing valves, electric power
pa.nels and pumping equipment necessary to supply the various
aervicea’.to the casting and cooling bays. _

Since initlal operations.with the "candy" kettle was
at atmospheric pressure, considerable efrort was exerted to-
ward the use of transport kettles for evacusting molten ex-
plosive. This required reasonably complete installation of
vacuum pump houses bafore start-up. The linss leading to
and from the service posts were provided with filters to
eliminate the posasibility of any explosive material col-’
lecting inside the pump, and at the same time, to provide
free and sufficilent ventilation preventing the oily ex-
heust from conteminating other buildings end rooms. ' It
was felt advisable that these vacuum house bulldings be

-located aseparately from the main equipment and utility

room to provenf’ the contact of exploaive materlals with

the hot rotating, reciprocating and épark producing equipment,
o D-5
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Ehﬁtéfd6%5r§7dehodstraiion that this combination of equip-
ment'would be entirely aatisractory was achieved. Furchase
uas then initiated,

-Another matter which served as a fundamental criterion

_1n the operation of the machining bays was the use of a

'unter coolant. The coolant ‘had three purpoaea, (1) to pre-

v;nt cver-heating of the cutter blades, (2) to remove chips
by floutation, &nd (3) .to maintain the caating at a constant
temperature during machining., It had been found that sudden
changes 1p'temperature prpdnced.considerable cracking in

previoué and subsequent operations.

“The machining bays designated for Baratol operations

‘were located in Building 1-10. Therefore, these bays were

equipped with heavily barricaded walls and light blow-out
venta toward the outside along with the necessary utilities
in the form of cﬁolant water, hydraulic, electric and pneu~
matic agrvicea., All of these services were installed in a
bas@ment equipment room beﬁeath the maohihiﬂg bays and were
expedited to be complete soon after start-up date. For these
machining operations, it was necessary to fabricate in Silas
Mason Company shops the necessary jigs, fixtures and gagea.
This equipment wea all designed and manufactured by Silas
Mason Company, using where possible th§ expefieﬁce of NOTS. -
The complption of this task was prolonged because of the
change rrbm MK 3 to MK L4 Baratol shape,

SECRE?
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"Anoﬁher 1tem uhioh'wns handlod s & machining item

'uas that or sawing end coring standard uamples or cast .
Barntols for 1nspeotian bw the laborntory to detormina

Gammngraph and rndiograph

:"dg#&p'.and Radiogragh.

accumulation of dsta from which adjustments could be made

Hhere necossary in production procedures.‘ Since the initial
operatian was Baratol production, the gammsgreph facility,
utilizing a_radium source, was. given first priority. The

faqilities required consisted essentislly of sdequate
shielding and safety devices for protection of persénnel,
aﬁd the varlous utilities such as power, light, heat and
ventilation necessary forlthn functioning of the building.
The ahape of the building, eventually designsted as 173,
was under diaousaion from the beginning. The gammagraph
portion evolved as a cube shaped building instead of the
originally planned cylindrical building, As in most in-
‘stances, construction could not be completed because of
the late deliyery’pr a&ir conditioning equipment and cer-
tain electrical safety devices, No radiation datedting
devices were provided since it was conﬁidered that safety
devioces carried by the individuals would be adequate. How~
‘ever, later it appesred desirable to provide s detecting
device which would Instantaneously indicate the intensity
level of radiation, | |
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vided for one x-feyfbey.' Thie equipment was located in

Building 1-12 ta be used in an emergenoy and for the pur-
poae of training peraonnel. |

Reat Kousee. Reat hnuses designated as Bulldings 1-71,
1 -72, 1-74, . -75, and 1-76 were erected to the west of the
main Buildings 1-10 and 1-12. These were to:werve as flow
reguletore eo &3 to smooth the production line cperation
and at ‘the. seme time to allow for the curing of the var-
ious exploaive camponente for & surricient period to assure -
that thermal streasea were relleved, These buildings were
barricaded and located at proper quantity distances from
each o@her. In genersal the design was that of Navy type
etoraée igloos ;n which the roof waa of light construction
to vent any poasible explosion. For purposes of‘initial
operationa, construction of ene rest hoﬁse was expedited,
and in this connection it was substantially complete with
the exoepeion of a;r condi tioning equipment scheduled to

arrive after start-up.

-Utllities. After extensive surveys by Silas Mason
COmpany. the existing facilities for the neoeseary utili-
ties of compressed air, steam, water, electric power and

sewage were conaidered adequate for start-up, however, ad-

ditlons were contemblated a3 followst

SECRET
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Compressed Air - The existing compressed air plant,

"i;power houa¥4Bu11d1ng 1-02. uaa conaidergd to

;compreasorlégpacity uoulc be required to operate 1natru~
ments in the event of failure at the main plant, These
stﬁnd-by'inatrument air’ooﬁprasaora were to be installed
in all cagses as closo as poasible to the air requirement,
near -the instrument panel. Since this was a stand~by , .
installation, it was not completed for initlal start-up.

| Steam - Duﬁing 8 preliminary survey for preparihg
a construction estimate, Sllas Mason Company determined
that additional’ateam pfoducing cﬁpacify waé necessary
for Line I, however, }hia {tem was held in abeysnce
.1ha§mﬁ¢h gé'thé exiatingicapacity in Bullding 1-02
augmented by steam delivered from the main generating
station coﬁld satiafy the raqnirdménts~ror start-up.
However, planning and procurement wers started to provide
the necessary aduitidnallbrocesa and heating 8team
required, This necessltated extensive moairic#ﬁion to.
outside ateam distribution piplng and only those por-
tions of the layout which were essential to the heating

D-5 .sx_cn‘x.nr
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:tion waa high For thia roason, cooling towera ‘Were
jlooated at Buildings 1-10, 1-12 and 1-60 to provide cool
'water ror ailr conditioning utilities, and at 1-05-1 and

; -05 2 a double cooling tower was 1n5talled to provide

‘the necessary cool water for process operation. At,

other smaller air conditioning inatallations, such as

1-04 and 1-01, evaporative coolers were used. Since the

:ﬁhtér as discharged by the trehtmént plant was considered
.aatiaractory for mnst usea, no water treatment equipment

iin.power houses and.ciroulating systems was installed

initldlly. :

| Eiectric Power - It was determined that the central
generating atation ut I0P had surriciant ganerating capa-
citry to provide all th.e pover necesaary to Line I qgper-
ations, Howevox}, in view of the high coat and hazard in-
cidental to Line I operations, a study was mads to con-
sider the feasibility of providing stand-by power facilities.
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Thla‘ wes no%*i'?{iﬁr ‘for Tnltdal operati: ; At tho

Sewage - A prelil.ninary lurvey of. I.ine 1.and sur-
rounding re.cilitiea mdicet:ed thlt the Qxisting inatalled
sanite.ry end ‘atorm uewage diapolel rnoili.tiee were ‘en-
tirely e.dequate,. ‘Wo lyttem or oquirnent, however, was
in evidence uhich uould provide 8 utiefectory meene to
diepoae of” eonteminated vaste other than by burning and
since large. qun.ntitiee of . the vaste material would be
.wet rz'om machinlng ~ecolant, kettle waahdown and the like,
1y & uade of- tho uecunry recnit:les to safely
diepou or'thie mterhl. In thie connection, the
Lrehitect-Englneer propoud. oluir:.ere to. sludse out
heavy pu-ticlee of the waete and d:.apou of then vy
means of tenka trucked to t.he buming ground, The diluted
effluent from the cluririera was diseharged through a ‘
system of ditches into an mpound.lng reservolr which re-’
-tained the contaminated mteri&l until periods of high
reinfall, at which times the reservoir was dumped, Thus,

D-5
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'lthe installation at nors.

doterminod rrom
] e: damage to.aurrounding property might result from the

'reliminary survey that pos-

bluta. In order %o seleot the beab aite poaaible. inasmuch

l

_aa no other nearby firing facilitiea were availa.ble, it was
‘.docided that a. mmber of explosive charges muld be detonated

dur_in_g varying weather conditions and at.various locations
and a test made in nearby houses, villages and buildings to
determine the mtmsiw of the blasts. These data were
nécessary to aacartain uhether or not: the level of 1nt:ensity
was sufficient to damage bundinsa end other structures.
Theu teats renaled that practj.oally zaro ground abock was
t«ra.nsmitted, which eliminated ﬁze poasibility of damsge '.
clains rro:n this type shock. ‘The tests rurther indicated
that the predominnting cauae of dam&ge wouldbe shock trana-
mitted through the aip and could on occaaion, in case a condi-
tion or'reaonanco prevalled, cause sglight damage to nearby
struct\mgg. - Based 6n the ;intn of theae testa, along with
the exparisnce of test fire personnel from NOTS, two firing
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'l'ho only ﬁmdamontal ditrerenoe botwoen NOTS and IOP in
tho a.rrangemont of tho firing uitea uaa in connection with
a.dditional utilit:lu requi.rod to- overcone the weather: extremes.
Bowevor, 11; was thought desirn.ble to mrove one facillty -

the actual, riring poiat, At NOTS this r;ring point was a slad .
of armour plate pleced on a mod oribbiﬁg. 's'uch an installation
Fequired éonsidersble maintenance and the use of heavy machinery
.to relocate the armour ‘»plate as the ririﬁg progfessed. At Los
Alnmoa tho stmd which hald the picco to be fired wps merely
plaoed on a grnnl mound. . In the uintertime the ground hecomes'
quito nuddy at IOP and 1t was thou.ght that 1t ‘'would be advan-
tageous t.o px-ovido ‘2 more durablo riring point. However, .
since accurat:a data on thin .nubjact'n;, hcl:ing ‘and aix‘z’c"e""ttre”"‘
varioua proposals, luah s, ﬁ.rius uith.iu ‘8, cubicle or on a
11qu1d aupport wero a1l rejaoted 1t wu decided initially

to support the firing plate on a wood cribbing. which could

be rairly eauly rcpmod. and to aupport the cribbing on a
uuhstantial concrete foundn.ti.on.

D-5
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tho procodnroa unod in looalitios uhere earthqnakoa prevail.

Spocial aoptic tanks and drain fields were 1nsta11ed for
tnp following roaaona.; (1) the existing nearby installetion
uns inadeqnate to accommodate tho aewage, (2) - no broiision in

existing 1nstallationa Qould proporly ‘diapoae of the wasts from

.the,photographic laboratorioa, and (3) the drainage ares in

which the buildings weré located diaoharged into the reservoir

which servos na tho uater lupply ror the ontire IOP reservation.

"The roads within thia'part or'tho reservation did not
properly serve tha nroa and ror thia reason both new roads
1nyoly;ng extensive, nxcavution and & new: bridge-wero ‘oon-
templated. Itiugl»nooessnry to have the road and outside work
substantially éompleto at atart-ﬁp 80 a8 to avoid winter con-

atruction,

' ot ‘ o
Burning Ground. The burning ground was the facillty
designated to dlapose of all waste explosive materiel by

- GECLASS\ F\EU Hepioducay 2t $w Nabional Arcrwves

D-5



DECLASSIFIED Nowotcd e Nt Aty

oty M AD 235001 |
.SZM NAPA D2tz f0-20

withinl he-burning ground racility provided tbr adequnte
eare_y;dietanoee ehould an\exploeion result.

storage. The explosive matorinle neoeasary to the
operation were hnndled in stunderd oontainere and were stored
1n an- exieting igloo etorage yard whioh was. designated as
Yard“c.: Inesmnoh ag nearly all the materials would be trahs-

ported'by rail, and einoe the yard wae both adequately equipped
and availsble, very: little uork was neoesenry to- utilize the
etorege recilitiee other than.moeting eecurity reqniranents.

5‘ v T )-
T St b s T L Tp—.

Sinoe the finiahed oaetinge were- or olassiriod shaﬁea.

Yard' @, an: easily seoured eren. uae eeleotod for etorage.

Because the space was avnileble, seven - 1glooe uere used to

oonveniently spread tho baoklog of castings which. would

normally build up prior to. their proper selection and matohing.
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Thia-yard was accessible by motor vehicles only and required

plotion or thia uork was designated as necessary for start-

Initially ull manuraetured explosive 1tems were shipped
to another site for final assambly.

CONSTRUCTION WITH OPERATIONS IN PROGRESS

A3 outlined previously, certain construction requirements

were nacesaary betore initial operations could commence. Con-

struction was further complicated by the late delivery of
numeroug'items snd, aa has been mentioned, it was necessary
fo'provido temporary facilities in the nature of both equip-
ment and controls. An additional cause for deléy was the
fact that it was extremely difricult for the Architect-
Englneer to furnish working drawings far enough in advance of

. construction to. permit Silas Mason Company to establish and

maintain a long renge schedule, As stated previously, the
time allotted for revising and constructing facilities to a
point where production could commence was only twelve months,
Also, the rncility at JOP was planned and bullt from a pilot
operation and was the first large scale production plant.
Because of this, numerous design errors were apparent which

required revision by the Architect-Engineer and 8ilas Mason
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Company., However, even with the difficulties, operations
were commenced twenty-six hours after the date and hour

promised the Atomic Energy Commission.
. L

/3
{

With the beginning of operations, which required the use
of classified eqﬁipment a@d techniques, 1t was necessary to
preient ugcleared congtru;tion uork;rs from entering the
locations where these operationa wers in progress, Thls was
done by'inataliing both protective and security barricades
of a taemporary nature. 4Further it was necaessary to sectlonalize
all eduiﬁmeqt and installations in such a fasbion that one-
half of the equipment could operate while the other half was
being installed. At the same time, as the operators. began
their training and as the techniquea and procedures became
fir¥m, acceptable product;ﬁuere beiﬂg delivered., It was then
necessary to meet the inc;eased production demand by the
atart-up of tﬁe remaining facilities, utilities and equip-
ment, This required in some instances that the equipment
be operated prior to s#tiéfactory shake-down.. Operations of
this nature which were started before ad;qpate check and
shake-down could be completed, required greater than normal
maintenance and in some insfancqs i1t was neceasary to en-
tirely remove and redeaign the installation, as in the case
of kettle hydraulic systems. This situation was further
aggrevated by the use of salvaged material (the .demolition of
the Weldon Springs Ordnanbe Works provided the bulk of piping,
drainage and fire Qlarm qupplies installed at IOP),

D-5
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which required oonsidorable cleaning, de-scaling and other -
processing before proper mnotioning could be obtained,. In
all matanceq tbo production operation was given priority and
the oonatruotion scheduls was sdjusted to oonrom. Under ‘this

plan. since ono-halt of. the racilitioa 1n Building 1-05-1 were

_111 “80- Building 1-05-2 ‘was roloasod to construotion for f‘ull

tuo work aa oporationa progrosaod. l’..ator aa 11; bocame A

noooasary to produco Outor Componenta and st1il lator Inner

| Gomponenta, it wes noceaanry for operationa t.o ahirt to the

most nearly completed 1-05-2 bﬁild.ing and thus permit con-
struction persomnel to re-enter 1-05-1 and install such
equipment &a had arrived, The remainj.ng facilities, equip-
ment snd utilities were thus inatalled througnout the lne
uith the const.ruotion forces shuttling over and around
operations, Outsido work which included electrical power.
water, sewage and contaminated water 1nata11ationo proceeded
in the same fashion, Naturslly, the cost of such construction
operations was materially greater than .oporqtioxro. which would.
permit continuous work in one J_;ocat.:iori. Eoﬁevvor, aatiafaotion

was derived from the fact that all promioed schedulea were met,

The work outl:lnod above was cmiod on until J’anuary 1,
19&9. at which time an inspection indicated that the bulk of
the work was subatantially complete, and action was taken to
relleve the Corps of Bngineers and the Architect-Engineer
of any further reasponsibilities, The remaining work was
completed by Silas Mason Company Engineering and Maintenance -
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operationa

assembly operations woulq po..nn, be
the only line at IOP which 4 . 3
QCI\I‘.. a h'.. oo}

building and a magazine. (Butlding 1-33 wna

Three proposals :ware made to the Commnisaion ;-..1.

A
facilities, These were as follows: (1) the uae of
in Line I, (2) partial use of these bulldings ead oy

On the basis of the cost and the time required to ooné‘ivt..;.
work, the Commission decided to use existing buildings 1n
Contracts were modified and extended and tﬁe wark cc;moncid
June, 1949. The design,_ engineering and construction of thi
facllity was dohe by Silas Mason Company forces, usin'g critoul_.
obtained from S;andia Base and following the recommendation of
Garret L, Schuyler, Rear Admirsl, USN (RET), whose services |
were suggested to the contractor, Considerable departure was
permitted from the designs previously employed in remo'deling
the other portions of Line I, in view of the different hazards

and the different nature of the work to be dope., At the same -

time, in order to reduce expense, the entire top floor of .
Buildings 1

-13 and 1-15 was removed S0 as to reduce the height
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of barricades and thereby save construction time. In all
instancel 1nvolving equipment for this aaaembly fEC111t¥. the
aimpleat design and the minimum aquipmant was used, Thias
enabled Silas Hason COmpany to prooure and inatall on scheduls

a1l of the elements of the facility so that on the date set
ror the Qperationa, a complete installation was furnished the

_opegqtoru. Thus,'coméléted assemblies were being delivered

witnin q.woek.
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III. INITIAL PRODUCTION OPERATION

. S1las Mason Company production supervisor personnel entered
a tfainlng program in May 1948, at the Navsl Ordnance Test
Station, Ching'ﬂake, Califomia. These supervisors after train-
ing at NOTS 1ﬁfturn:tra1ned Silas Mason Company operators during
fhe initial operations at the Jowa Ordnance Plant. Bngineering
observers had been visiting the pilot installation at NOTS for

some time to gain Informatién concerning constructlon features

previous to that time.

In éeneral, the training proéram at NOTS wes very successful
in ecquainting the prodﬁction supervisors with the bperation
and with the pilet Plant methods but did heve three drawbpcks:
the operation at NOTS was devoted to MK 3 cestings; becsuse of
overly rigid security regulationa,.tha trainees were not al-
lowed to participate in all necessary pheses of their future
work; Pilot Plant methoda were not always applicable to pro-

duction line operstion.

Initial operations at Iowa began with the Slow Component
(Baratol) only. This component was chosen for several reasons:
the Baratol forms part of the Outer Component, therefore, it
was necessary to producq gcceptable Baratols before acceptable
Outer Components could be made; the Baratol was considered to
be the most difficult component to produce snd therefore, re-

quired more operator training; the raw materlal preparation for
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thia component 'as complioatod and oritical, and again operator

training tima was needed; the racilities required in the un-

ffiniuhod south end of the line. were 1ess extensive,

'Bééaﬁse'dr the 1&ﬁé'deii¥ef& of much of the equipment, it

1waa_n oesaary to nmke 8 number of cemporary installationa, The

ibuildinga used were aq rollowl:

\

Building 1-01._ 111 the shops were in use on beth con-

"struction and operation jobs.

Building 1-04. The 1-04 laboratory was partially complete
aﬁd'waa uded for the neéesaary control analyses. The remainder
of.tﬁe bﬁiiding was undeér construction. '

' Bhilding.1405~1. This bullding waa divided by a barricade
the north half was used for productlion while construction con-
tinied in the south half. The NOTS type 500 pound kettles had
not been delivered and temporary ‘oandy"'ketélea were used for
melting. These kettles had no provision for evacuation of the
molt. The fradsport kettles had not been recelved elther, and
it was therefors necessary to pour the melt by using rubbei
buckets.

Building 1-06-1 & 2. These buildings wers used for the
line storage of raw materials. .

Building 1-10., This building was completehéo the point
where it could be utilized for Baratol machining, repair, and
inapection on one shift. Machining coolant water equipment

wag not complete so a domestic type water heater was temporarily

1
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'1nstulled to rurnish tenpereé oool;nt water. Gonstruction son-

tinuod on. tha othor shifts,
N Building 1-50. This building was used for explosive raw
material 1napootion and oonveyor routing.

- Building 1-60. The operation of this building was es-

‘sent nl to. any production of Baratol castings and at least

'ono_unit'or each pieoe of prooesaing aquipment was required in
'thil operation. The equipmnnt was wired ‘with temporary wiring

'and an lmmonium nitrate cooler 'aa used in place of the Stokes

Dryer 'hioh.had not been’ roceived. The dehumldifler was not
in operstion. This building was operated on two shifts while
construction ontinued on the third shift,

PRODUCTION OF MK ) ~

‘The operastion was hampered by the fact that the pilot plent
at NOTS had devoted !lmost'gli its ;rtort to the production of
MK 3 cabhings'vlth ‘very little dxperienoe on MK }. Since the
Silas lalon Oompuny's efforts were direoted to ¥K }} production,
there was no background ot verified procedures from the training
site In certain important phases of the work. In addition,
specific equipment which wea to be fumished by NOGTS had not

Yot been received,

It was originally planned that the methods developed by

ROTS were to be followed as closely as possible, but because

D-5
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671 P16UI£e8 d1ted in the ‘previous pargreph, thid did-

notﬁprove'reaoitle. It'waa'thorerore nooeaaary to develop new

msthodo applicable to“the equiphent and location of IOP,

Tho firat oastinga produced were almoat all physical and

' radiogrophio rejoota. These castings were made primarily to

1oqp1pmont nnd aoqunint the produotion operators with

"t'rial to bo handled. Thirty-one batches, containing three
 ‘?r15o oach, Iere mado before producing caatings, a majority of
which vere aoceptable to physical inspection. The density T~

mainod low, since high density material could not be made

vithout evaouation or the melt.

\_ . During the laat week in October 1948, melting and casting
operationo were transferred to Building 1-05-2 and on November
2, produotion or;Outor components was started, Despite the
prediction by the process consultant that. gcceptable components
would not be produced for six montha, surprisingly little dif-
ficulty was encountered inapectionliae from either a phyoioal or
-rndiogrqphio point of view, Acceptabls castings were produced
from the very beginning, and while physical ingpection rejects -con-

tinued for some time thoy iere not as numerous as had been antic-
1potedx ‘

The move to the second melt building (1-05g2) and the use of
‘the vacuum kettles reduced the rediographic Baratol rejects to a

point where efforts could be ecmcentrated on ballistic parrormance.

-® o D-5
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ry"and uoat ot Fsbruary 1914.9 were

'carrieafon at the snmo time. By tho middle of Februnry, the

50 por :,ont'aoooptnnce rate estimatod by the Consultaut and

'Architect-Enginoer. ‘.l‘he monthly Grade I yleld for the entire
llKh_,P;-qgm:_is ahovrn.on Pigure 1, page 9. The development

of inqtrﬁgtions snd methods leading to this high quality was
greatly sdvanced by the u_u“iista;r;co rendersd by representativas
from the Lod Alamos Solentific Laborstory snd the whole-hearted
oboﬁe‘ration g'iv"en by' that st'at.ioﬂ.

" Ome or the ma jor rouona for the highly suooesarul Baratol
development at IoP vu a change of’ ooncept dirforent from that
.advanced by NOTS cooling cyelo and barium nitrato particle
aize originally were adaptod rrom NO'I‘S operations and it was ap-
'parent that these procedurea were not lpplit:able to ICF proceuoa
becauss of a hlgh denaitr harium nitrate. aogrogation or "powder"
area in the oonter of the easting. ‘l'he basie difference :Ln
thinking rovolved uround prooeduren aupplied by no'rs which
would allow a pour to aettle eompletely in the mold before be-
ginnlng the ccoling period. 81lgs Mason personnel felt that

controlled cooling.would prevent sxcessive set'tling and would
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® § -0 f:':;_l:‘j-l:ting. I.os Almos personnol soncurred
lrith ehis reuoning. By rovia:lng the cooling cyole and ad-
justing the barium nitrato grind to lower the melt viaaoaity,
this "powder" .II‘Ol was raiaed into the riser. Work waa them
ocmoontratod on reduoing the length of the coolihg‘ cycle aﬁd
!tnblizing the melt vtscosity. 'rhe cycle was shortened to

npproxim'tely ono-third or the original time -with the result
""that eo:nponitlon and denaity spreads thmughout the casting
were reduced and oo siderably more control of the final Baratol
" composition was obtained. This was & big step toward the pro-
duqtibn'-d'fballiat'loally scceptable Baratols, The soundness of
this cohcebt 1s attested to by the graph of firing resulta con-
tained on Pigure 2, page 51, and by the fact that later production
of the same Baratol was mado with closer balllatic apecitica-

tions,

-Production of Inner cz)mpane_ntl was ifnitiated on Novembar
5, 1948, Difficulty was {mmedietely encduntered with cracking
and density. By the end of March 1949, a succassful procedure
hed been devised. Prom that time, the acceptance of Inner Com-
ponents increased to over C:}S per cent snd Temained at that

level to the end of the MK L Program.

From March until the beginning of the 1950 Piscal Year,
quality of all components oontinued to Incresse and production
rates continued to rise, In June, Baratol and Quter production

was returned to Building 1-05-1, now complete with the vacuum
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‘moit kattles. At this: time ‘only nine moaths aftepr the be~-

ginning'of .operations, quﬁlity end productien had reached a
level 1911 abOve thnt nnticipntad.

4 »

C Qn July 1, 19h9, con:truotion was virtuslly complete and

.gall bqildinga were in tull oparatioq . The few remaining con-

aand inatallntion Jobs vere earriod out by the

jnlintenancq rorcea vithout hampering productiou operationa.

_:Iﬂfluguitllghg; the thlity of Bdratola, followed by
Outé;s, dropped -sharply. This lapse of quality was lnexﬁlicable
uhtii it.ids realized that the contour of the MK } Baratol as
modified at KOTS, was pradioated upon a relatively non-uniform

.component, i.6., one with high density and compoaition apresds,

and that Silas lauon COmpany Baratols with almnat eomplete uni-
formity were 1n egsence "too good"., It was necessary to in-
erease the overall percentage of ﬁariﬁm nitrate in the castings

to sllow for thls contour,

In November 1949, a short riser Baratol was developed.
This reduced the amount oréra' meterial required per bateh and
permitted the melting of a somplete "batch® in one melt Kettle
inatead_pr the two formerly requirsd; By this action both the

material and laboer cost on_Bsratols was substantially reduced.

By January 1950, addi*ivea, ortbo and pars nitrotoluene,

were introduced as & crack’ proventativo measure in Guter and

" Inner Components. Devalopmant of corrsct addlitive percentages

A
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{aq'ﬁgq,“ _oo;foﬁcohpolition B mslts was scoomplished during

el
M

Jhnuary ‘and robruary. cracks which previously had been re-

duoed by naing Kimpao lround molda and castings to buffer the

'orreot of ohaugea 1n room temperature on the cooling rate, were

appearing 1n the Outer COmponents. A mixturo of orthe and parsa

dded to tho Composition B molta essentially el!.ml-
Outer ucceptanoe during February 1950, was

ftheTh gheat'on reoord ror produotiou opsrations at this site,

elds or 85 to 90 per cent, even after ‘destructive sampling,
continued for this component essentially throughout the re-
maindex_' of tho program.

| During ‘January 1950, warpage on the bottom ourvature of the
Baratol droppod yields due to very close toloranoe apeoifioations.
Apparently quality vould not be affected by 1noroasing the
tolerance, and since the problem lay in the TNT raw materiel
itaelf, the dirrioolty Qas corrected, with opéqifiddtlon changes,
and the;caatiﬂgb-iore usable In Grade I units, Baratol. acocept~
ance roturned to approximately 8o per cent and continued at that
percentage throughout 1950.

With the Outer acoeﬁtanoe remaining around 83 per cent, ef-
forts were beiog‘oonou:tratedito establish time saving proce-
dures in the melting, césting. and cooling operstions. In March,
experiments were ccnducted to determine the feasibility of '
using break-off platea or rings for the risers of the Quter
Component. If the risers ooul‘d ‘be removed at the melt building

D-5
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.ﬁmediately nrter atripping, .a troublesome remote control saw
- riser operation could be eliminated. Preliminery work was
.eoncontrited'on thQ'use of'brass break-off plates, inserted in

the riser after casting, and the elimination of the probing
operation thioh prevented the risers from freezing during the

ihiti.al coellng period. It ‘was oltablished that riser probilag

'aaiissentinl, s & rubber ring vaa doaigned to be lnsertad in
the riaor beforo caating. The ring had a 2-1nch diamster hole
in thn ‘center, making probtng posaible, These rings proved
so satiafaotory that rgngs were deslgned for the Inner molds
‘and theas rihgs were used in production by September 1950.

During February 1950, new x-raying procedurss were devised .
ihareby a single f1lm per exposure waa used instedd of a double
f£1lm as used'previoualy rdr the Baratol. The'numbeb.of expo-‘
sures per OQuter cnating was also reduced.. These p;bceduraa re-~

sulted in substantial yearly savings on x-ray film.

Throughout 1950 peiiodic ballistic fluctuetions prompted
variéus studiaa, éhrvoia and experiﬁents pertaining to.tho
Baratol raw materials and operationa.' Piring data indicated
that the detonation wave was traveling too fast through the
center of the Baratol with respeot to the wave at the outer
edges, Bsrium nitrate compos 1 t1en was sgain jncreased to cor-
recf for balliastic inequalities.. . By t.he oend of the year the
percentage waa ?6.8. As.the barium nitrate composition was in-

cregsed, the viscosity also increassed which msde the melts more

D_s - SECRET
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A{fFTouit to east, . ntzh this n mind, oxperiments were con- .
'duotexd with blnodal grinds and ooncluaiona were verified that
thia type or grind could bo used to lowar the viscoaity ir
neoded. Accoptanoe varied very little due to the ballistic
fluct\:lationa sven though the average range was higher,

_ began to appqar around :the booster hole 1n the
-Outer during Ootober 1950 and pemiuion was roceived to in-
Acrenao tho ortho and pnrn nitrotoluene ‘addition which corrected

tho aituation.

During Jenuary 1461, t:.ho six'ppiy;"or wartime Grades IA and
m, :Componiti'oiz B, were exhausted and Holston reworied Composi-
~ . t—ioﬁ_B was introduced to be used that February. Therefore, preli-
minary tests were conducted on the Imner components. Densities -
were found to-'be lower with thls material than with the eld Grade
IA c'ompositionﬁ and very little eettling was exparienced. This
reworked uterini also affected the rirﬁg of the Quter Compo-
nents by 1ncreuing the range. 'ihis range 1ncrease, plus the
‘range due’ to limited contour varistion on the Earatol, caused
a_evertl batches to be classified either Grade II or rejects.
8ince the comtour 'cOuldl oot be modiried,. the 'b‘grium nltrate
conipoaitioﬁ in the Baratol wes again inoi'oaSéd'by 0.2 par cent
o 77 per éent which corrected the ﬁirrioulty. Previous to this,
the general consensus had been tﬁat,various g;;'adea of Composition

B would not appreciablj-af:'qot the ballistlc resulta,

. - Daring the summer of 1950 1t was decided to double the
\ - .
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2 ' tho"plant.- Construotion .plans . for revision and
’expansion of Line I faoflifies had been initisted during the
_lumner and rall of 1950, and by J’anuaxv 1951, produotion schedules

‘oRp cfﬂg rst_o '-.during.the _;pring and.aummar months of that year.

By April tho Inner productlon waa oanplate although Baratol

and‘Gu_er production con'tinued until October, at which time all

*

buil,d.inga were opened to conatruotion. Yields dropped some-
!

whp# during.tugust ‘and September because of limited and erratic

brod\iction needed to comple-tey the required quota.

SAFETY PROGRAM

In even the most cursory reading of the pre"ceding aectiona; it
muat have beco.m'ﬁ apparent that a crash eonﬁstruction program which
eventually ﬁlend.ed into production o'perat'iopa mst have required
extrs;ordipaz'y safety pre‘c'.nuﬂons. It might also have been sus-
péoféd that uﬁd_er such conditions, many of the conventional safety
rules and. reéﬁiations would have been ta;ved or by-passed entire-

ly. This was not the case. At no time were extant safety proce-

t_tdres violated or by-passed.

Silas Mason Company menagement was determined that the IQP
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operation he, ahove nl’l else, a nfe one. , Accordingly from the

vidual ':erafta. . A cam' figu of nrew-consciouaneu vu maintnined

In referring to Taeble I » page 58,11: need only be pointed

out that after a total of 10 ,967,820 man-hours of productive
Iork to Iay 19Sl|., the accident rreqnency based on injuriea per
‘L/.LQOOO man-hours is 1.6. This compares most favorably_to the
ge figure of 7.4l for induatry as a whole during 1953,
a8 cited b} the National Safety Counc.il in "Accident Facta" 195l
edition. Silas Maszon accident_jrrequency Also compares favorably
to the average frequency of 2.43 for the Grdnance Ammunition
Command instellationas for the 1949 - . 1952 perlod and the figure
of 1.9 for 1953. The comparative conatz'uction figures are L.l
for Silas Mason Company and 15.68 for the construction industry

as a whole,
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IV. PROJECT EXPANSION

During the Spring'gnd sﬁmner of 1950, discussions
‘were held betvéonncxx Division at Los Alamos Sclentific
Labofdtory and persohnel from Silas Mason Company relative
_to3£pétma¢ﬁrﬁgtur§ of high.éiploaive components of MK § and
HK‘7:nﬁélegr:wéqpoﬁp."These'models were to be made using
new ﬁeftha no£ ﬁaed pfevioualy 1hiianuractur1ng planta.
The most important innovatlons involved in these new
techniques vefe to cast blanks of unclassifigd shape and
‘machine them to final shape and then to glue the machined
castings Into place in the assembly. Very close dimensionel
machining tolerances were required by this technique. At
the same time, the production quantities required called for

& substantial increasse in plant capécity.

Qn.SepteMber 18, 1950, a proposal by Silas Mason Company
was submitted for the mddition of four new processing bulidings
to the existing facilities, with interconnecting ramps and
the modification of other existing facilities In order to
provide the required capacity. The dealign of these facilities
involved a concept long advocated by Silas Mason Company, |
The new buildings were to be built with their roofs at ground

level.,

At e meeting on October 6, 1950, in Washington, D.C.,

i1t was agreed to start purchase of items 6n which long delivery

D-5
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el "dxglected. - mxtzom mrbma'tzon wag- received and &

new- proposal was submitted October 20. 1950, - This was

.asain-'moduiad. November q., 1950, shen the requirement for

8 second x-ray mac'hina beca.me lmown. '

: 331“11’-131'3 l. 1951, approximately $500, 000 ‘had been
d £ on_mtarial e.nd production equipnent.

ome :I.tmns

- LESIGN ANL CONSTRUCTICGN

The" de.‘si_.'gh'.s. for "the construction of new builéings and
modification of old builaings were based on information _
received concerning the quantities and greliminary abecirioaticn
of the nmodels to oe produced.' Theas apeciric.ations were not
fira auring the deslgn perlod and were changed several times A
necessitating cc}rrespcz.nding§ changes in design. Engineering
was sterted in veptember 1950, though final specirications
fcr the MK 7 explosive ccmponents were not received until -
September 1951, Because of the long deliverj on many items,
as much material as possible was purchgsed. from prelinminary

drawings.

OV e ——e

Projectea schedules Indicatead t.h.at the raw materials
preparation area had sufficlent capaclty to recelve, screen,
welgh and store required materials; the mikropulverizer fuec
drives being the only change required. It was agreed that
the existing conveyor systems could serve both melt bullaings

D-5
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An order to produce the

Proposed duaxiufiea. The existing melt Kettles were too

_ rew 1n?number and too amall in 8ize,” Horeover, some

_di,'ficulty vas. being experienced in maintaining the hydraulic

. syatem us_ed tor the agitator drives. Because of this, elght

#a' 'uum melt ketuoa . deaigned and fabricated

~by roen. Hanurac turingl company around S11as Maaon Company

'Spe: : ricationa, uere installed. :. The agitators of these new

kottles were driven by air motors mountad on the 1ids. The
control systema remained easentiauy th_e same, except for
the addition of air moi:or speed controls, Holding reservoirs

and pouring mschines were installed for use in connection with
the melt kettles. .

The sizes of the components. of the new models required
the design and procurement of new'molds. The final dimensions
of the various components had not been set firmly at the
time of the mold design, t.hereforo, ‘at the direction of Los .
Llanoa Scientiric Laboratory, in order to provide a product
of the higheat quality, it was decided to cast the pieces as
blanks in the form of truncated cones from which a .3_9°..di.‘..57.........
percontage of materiai would be machined to final finished
dimensions. For ease of handling, the molds were designed
in gangs of three, or six; a concept new tov this in.‘dustry
that has been since used on molds for all subsequent marks

of the same type. The molds were mounted on wheels for

SECRET
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SECRET 62
mobllity. This allowed movement from the pouring machine
to the service post in the cooling bays where the castlngs

'went'thgdugh'a controlled cooling cycle.

In order for the service posts to hendle both the

new type and increaaad number of molds, & ccmplete redesign

of them and of the circulating cooling water system was
nepeséaﬁy. Supply pumps of 250 gallon per minute capacity
wére repiaced with 700 gallen per minute pumps on all systems,
The piping for these systems was enlarged from four inch to
six inch. In theiintérest of reducing costs, the mixing
velves were replaced qith larger 6nes of a different style

but existing positioners were utilized.

For handling the castings after sirlipping from the

‘molds, a standard type tote box was designed. Various inserts

were used In the box to accommodate the different compcnents,
The to?e boxes could be bendled on the forks of a fork truck
or on msrcury trailers towed behind the trucks.

After casting the explosive components a radiographic
inspection to determine their soundness 1s necessary. The
new speciflcations requiréd two 1,000 kilovolt pesk x-ray
units instead of the 250 kllovolt peak unit whioh had
previously been used., To house thls equipment, Bullding 1-100
was constructed in the line betreen the casting bullding and
the machinling bulldings. To prepare the casting for x.ray,

the riser was first removed. Four sawing bays were located

D-5
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18 or’ removal.:.

»

( : Lt : - For the
Zfit uaa planned to uaa qrills and 1athaa sng for

i Lator the milla and milllng rixturea A
uhich daid not:prova entirely 5atiutaotory were abandonad

and in their place special. machines called "Jowels , desisned
by LAbL.‘wepe substituted, For each msqhiqing operation,

holding fixtures and cutter haads were Gesigned.

The holding fixturss made ugeé of veouum to position
and ac¢urately meintain the conponents in place, Because
of ‘the oxplosive natﬁép,ot.ﬁhe mgtprigi being machineu,
épeéinl.bfforta were made ;n.ﬁha désign to reduce the '
likellhood of oreatlng explosion hagards. The designs of
both fixtures and cutterheads were made for interchangeable

use between the ﬁK S and 7‘Program wherever practicable.

Two sets af tooling, inaluding qpa;e;h@olda. fixtures,
cutterheads, etc;) vere procured. The extra set was for

use &t another production plant.

SECARIT
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-'t.ualva peratlng baya Building 1-61). In addition to these,
aix bays Ln the existi.ng Buildinss '1-10 and 1- 12 were converted
to machini.ng ’oays. The proceu tlow for the two models dlvided
at tha new x-ray build.tng, the oomponents for one Hark going
down the old line to Build.i.nga 1-10, 1-12 and 1~13 by way of
a new ramp, a.nd components ror the other going through the

new buildinga. Ses Figuro 7 ,» Appendix A, for Line I plot

plgm with shaded areas representing facilities constructed

or revised in 1950-51. | '

Becauae of the 1norenaed numbex' of oomponenta to be
handled and the closer tolerancea to be held,’ an improved
me_thod, of_gag;ng vas necessary., Thla was provided by pur-

' choaing alr gaging equipmerit from Sheffield Corporation.,
Silas'liuo.n Company was the firat to use air gages for the
mess production gaging of these items and the system has

been addpted on all subsequent Qrograma.

D-5
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'ijwere required ‘to be
This had been done -

previouAlx for one eize component only. Uhder the new program,

severel aizee uoula be fired. Tbie required a. more universal
firing arrangement. Also, new firing circuite were required
and extensive repeirs were neeeeu on the riring altes. Using

previous experience as a guiae, the sltes uere redesigned and
rebuilt.

: Beceﬁee of the type of casting and machining ogperations

speciried, a. much sreater quantity of explosive ecrap than

previoualy had been experiencee Hae expected. A burning ground
with six burning pads, & peraornmel shelter, neceesery roads,

tiring circuite end iglooe in which to eccumulete the scrap
Has designed.

For the new program, & greatly incresaed number of person-
nel became neceasary. Since employmenf was at a2 high lsvel in
this erea, with production operators scarce, end since, the

components being handled were small, it was planned to use

D-5
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51t'”a 4 _1ded5to place'theae buildings underground with

“distasice Potuesn

1operations in the proeeas, as well as to lnoroaae the aarety

50: the operation, it uas aeeieed te eeperate these buildings

Thereroro.

oat '1n’tuo years time,

their.roofs at ground level.' The esaemhly bulilding required

rsiluay acceaa and for this reason a rloor at dock level was

-provided-ror use as & lhipping polnt. Iheae new propeesing

buildings were all connected by underground ramps.

) The e;isting classification Yard A fell within the
qyaptity dietance of the new.buildings.A Because of this,
and after much discueeion 1t was decided to move the yard a
eu({icipnt distance sway to satisfy the requirensnts of the
Ogaégﬁeeiéarety ﬁenueli;

' Railwey service was provided to Building 1-61 for ehipping

Vend receiving. Boads were built to this and other buildings

ﬂuhere.road service wee necessary

“The aboveground portions of Bulldings 1-61 and 1-100
wer's barrioaeed‘by earthen embankments, . In fhe case of
Building 1-100, this required enlarging the barricade to the
north of'i-lO and placing & new one to the north of 1-100.

‘8BCRET
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ty.of 45 per oent. The ualla and

i:lounstrnotion with maater- .

& a. riniah. Sinco the building
utaide;aurraca waa coated with a vwater-

?rqqfigg.miigrial, See conatruction photographa, Appandix A.

Attached to Building 1-07 is an oquipment room, 672 aquare
reet in area” in which is housed air- conditioning eqguipment
consisting of riltarn, prahaat coils, cooling coils, hunidirier,
ran,.eight zone reheat coila and necessary controls. Heat
and humidirication is aupplied by ateam from the distribution
syaﬁem. COOIing and dehumidification is aocomplished using
chilled water pumped from the rerrigeration aystem in Bullding
.l-QDE.: Condqnsate is returned to the condensate return system.
"Drainage untar rrom around the bullding 1s piped to a sump
rrom.whance it is pumped to open dltoches., Fire protection
ia:é;rordqdihy_g rate of rise of temperature alarm connected

to the plant fire alarm system.

Building 1-40., Bullding 1-40 was designed with a new -

"concept in explosive processing. 1t 18 compact for efficlent

D-5 SEGRET
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’:-e t:l.Ve humidity.

e i Ventilntion air for this conditioning 1s auppued by

two rans locatad 1n tho equipment rocm. Also locatad in the

equipment room are preheat coila, oooling ooila, thres 60

miuute vacunm pumpa, two 300 oubic reot per

mtnnt“;air compreasors, an- 1ndoor sub-station. duplox aewage'

pumps ‘and duplex drain water pumps. Condensate return pumps

racoive coadeqaate trom the heating aystams, hot water heaters

and Building 1-07 and return it to the boiler house, Water

chillgd by $00 tons pr-absorption refnigeration is pumped to

cooling colils in suudmgg 1-07, 1-40 and 1-61. A cooling

tower locatsd northweat of the building is part of this

rorrigbration’byatai,

D-5
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' L Building 1-61" ‘Was. designed ‘a8 an a3sembly
shipping bunding. It haa an araa or 26 710 squgrg feet

ai ,ded‘among tuo rloors ana the equipment room. 'I'he loﬁer
irloor 1a underground and 1a made up of ten bays used for the
»:aasembly or explosflve~ cmponents, ‘an electrical test bay and
large storage bay tor metal perts used in assembly. The

:u.ppezl rloor 18 at dook level and is divided into two large

three small ofﬂ.oea., 'l‘hese ,bavs are equipped with

g overhes.d.'traveling cranes used in the ﬁnal assembly of the

produot. Slidi.ng doora allow ror loading directly into rail-
'-way cars.‘ i e ' S '

The. building ia air conditionoa :Ln three zones, Each
zone 18 controlled separately and is held at 75°F. and L5
per cent relative humidity.

 'The uppor' tloor and the ten explosive assembly bays have
D 5 sprinkler syatems for fire protection, In addition one small
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glue atornge bay hna a carbon dioxide extinguisher system

operated by rate of rise of temperature,

‘Steam &nd alr f_‘or use in hesting and controls are

’ sup'pli'ed' from the plant dist‘ribution syatem. Sewage 18 pumped

to the lenitary sewer and grouna water dralnage ls pumped to

uopen -;ditches by duplex sump pu:nps.f Condensate from the heating

racilities 1s returned to the boiler house.

”'.fﬁﬁira;gg-li;Oo. Because or the quantity distances from
Buil@inga.l-os-i and 1-10 and the locatlons of Ramps 1-82-8,
1-82-9 and 1-82-&}, Building 1-100 was limited in size. Ita
primary purposei’uaa to house tuo', one hillion volt x-ray
machines, Its Secondary purpose was to provide four machining

bays to complete machining operations required prior to x-rey..

-The x-ray exposure obays were bullt to allow continuous x-raying

ol' explosives on a conveyor utilizing 270° of the reflected x-ray
beam inatead of a turntable utilizing only 1809 of the reflected
besm . szovi.sions were also made 50 @8 to use the transmittsl
beam in the besement should this type of exposure bécome
necessary. 'l'hese bays were constructed of reinforced concrete
of such a thickneal that personnel uorking in adjacent bays

were safely shlelded from exposure to radiation. Since half

the flow of material from the building was to the underground

_plant, an elevator siged to hold a fork truck and trailer was

installed.

Steam, alr and water yere piped from the plant distribution
D-5
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syatem. Vacuum pumps were installed in buildiﬁg to provide
this service. Power ana lights were furnished from unit
Indoor type substafions in the basement. The building was
air conditioned to hold a set temperature between 75° and

95°F. and 45 per cent relative humldity as required,

.Contaminated water from the machining operation flows
through aluminum lined gutters to thke filter Bullding 1-70

where the solids were removed Eg_dqacrihed earlier.

Ramps. Builldings 1-07 and 1-100 are connected by the
underground Ramp 1-82-67. 1t can be reached from Bullding
1-100 either by means of an elevator or stairs, Of reinforced
concrete construction, i1t has an area of 3,224 square feet,
The ramp passes under the piant water main at approximately
the mid-point of the ramp. At this low point, there 1s a
sump with duplex drainage water pumps. Heatlng 1s by bare

ateam pipes thermostatically controlled,

Ramp 1-82-68 connects Buildings 1-07 and 1-40. Its
area 1is 3,333 ﬁquare feat, This ramp is of reinforced
concrete totally underground with approximately four feet of
ground cover except for & blow section bisecting the remp.
Heating 1s accomplished by & bare pipe running the entire
length of the installation which 1s thermostatically con-
trollea to maintain s minimum temperature of T5°F., Chilled
water lines to Service Bullding 1-07 and & condensate return

line are supported from the rcof. An escepe stairwasy leads up

D-5
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I'rom the blow seotidn. Exhsust air rfrom the remp flows under

these stairs tu ppovide for snow removal.

BuiLdingb 1-40 and 1-61 are connected by Ramp 1-82-69. |
It has an area-of 3,812 square feet, including the blow section
uhegq & guard post is located. This guard post i1s used to
ocontrol the access of personnel to the aaaembly'building.‘ Heat-
ins and ventilafion 18 similar to the other underground.ramps.
Chilled water piping from 1-4OE for the air conditioning in
Building 1-61 1s supported on racks on one side of the ramp.

Rampa were bullt from each changq house td connect with
parts of the operating line in order to protect personnel from
inclement weather after they had chahged to protective clothing.
These ramps were numbered as follows: from Bullding 1-.137-2,
Ramp 1-82-61 was to intersect with Ramp 1-82-55; Ramp 1-82-61
was extended t9,1-137-4; from 1-137-5 to Building 1-61 Ramps
1-82-71 and 1-82-72 were built. The construction was concrete
slab floors, wood framing with Cemesto siding end iIndustrial
windows, Heatlng was provided by finned pipe or radistors thermo-
statically controlled.

.

Ramp 1-82-S1A was extended to intersect with Remp 1-82-2.
in order to permit movement of material to Building 1-13 by .
means of rork.trucks. The conafruétion of this ramp was similar
to the other rampé in that area. |

Buildings 1-10 and 1-12. Bulldings 1-10 and 1l-12 were

D-5
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:Hr, most or the ‘bays:

were originnlly designed ror storage nnd temperatUPe

‘conditioning or varioua components. The propoaed expanaion

thase buiidinga, so two were construoten 1n Building 1-10

and'tOur in Building 1-12 making Y total of sixteen machining

se_two buildings._ Necessary servicea 1ncluqing
11;. conditioned uator and raw uater wera supplied to the
'bgia rncmzthe building equipment rooms. Vacuum was supplied

from the existing vacuum rooms.

CONSTRUCTION WITH OPERATION IN PRCGRESS

In the inltiel planning and scheduling of the construc-
tion program, one melt Builaing 1-05-2 anc two machinins
Buildings 1-10 and 1-12, were given priority so that these
buildings could be released to production during January, 1952.
Production was urgently needed to meet the monthly quotas of
assembled unlits, end before scceptable production could be
reallized, extensive éxperimgntal work was nscessary to

establish operating instructions for the new MK S and 7 Programs.

e —

Sections of Buildings 1-10 and 1-05-2 were released to
production in January with construction forces continuing
Wwith the revision of the south bays in.Building 1-10 and 1-12,
The installation of melt kettleé, holding kettles and pourilng
equipment continued in Bullding 1-05-1 and 1-05-2. Most of

D-5
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the concrete Hork.had been completed for the new Buildings
1-07, 1-40, 1-61 and 1-100. Building services and equipment
werse not GOMPlete however. As construction personnel coﬁpleted

each of thase building;{production operations were moved in as

soon as possible. This type or operation continued until June,

1952 uhen all buildings were released to production._ The

'remaining equipment installation and cleanup was performed

by maintenance forces.
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o aceonpliah thia a Bemington-Rand tabulating antem wag in-
stalled, Theae machines were also uti].iud by Payroll, Cost
Locounting and '!imekeepi.ng Deparhnents for neceeaary tabqlat:ion

aud rocorda. '

- 'PRODUCTION QF MK 5, MK 6, MK 7, MK 12 AND COBRA

By the middle of Jamuary, ome melting, casting and cooling

building was u"ec_:ﬁx"ed from construction. Only two melt kettles

were complete and avaeilable. However, these were sufficient for
the urgent arﬁ;orimental work on melting, casting and cooung
operations. The melt kettles had been installed during construc-
tion and these were & new _deaign by Groen for Silas Mason CO;npany.
Limjited information was avellsble from LASL on the melting and.
eooling techniques. Differences of air temperature, kettle pres-
sure, bay humidity, cdbling water temperature and casting tech-
niques meant that additional experimental work Was necessary
before actusl production could be started. Camposition B and
Baratol melts were madse dmng the MK [ Program, but.with com-
pletely, different casting procedures and slightly different

melting procedures.

Experimental wbrk bad been started on the MK S Baratol as
oarly as August 1951. Construction end imstallation of equip-
ment had hindered the work. The first experimental batches,
after construction, were melted and cast on January 17, 1952.

The wmelting techniques were quickly established for Composition

D-5
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B and Baratol, so that the main problems were those of developing
casting and cooling cycles for the varioua comp.onents. At the
same tima, improvements in the caating Opemtiong were being maée.
'Als_'pg.-h ciuring tﬁe latter pa'z'-'t' of the month, Mk 6 Inner (Pent Tic)
Components Were being produced for off-area shipments. The
east:.ng and mchin.tng of these components ceused considerable
ini'o:iﬁﬁﬁidn in the experimental work for the MK 5 and 7, par-
f:icﬁlnfiy {n the latter case, where machines and space were

limited at this time.

1y

8ince all finiashed surfecea were machined instead of cast,
as for the ME i, the machining of MK 5 and 7 componexita was a
c_ompletely.naw operation. Bée photographs of “as-cast® and
"finiehed™ coamponents, Appendix A. During .Tanﬁary only cne .
n;ncﬁining‘-building was sevailable for use, so the numbez; of MK 5
and 7 Baratol components that were being machined was small. The
initial problem was to establish an acceptable slow component
(Baratol) contour, as indicated by firing cbaracteristics. A
template for contour mechining was evallable from Loa Alamos,
However, variations from thls were necessary before a workable
contour wes perfected for the IOP type of casting. Along with
the contour machining which was accomplished on a tracer lathe,
arills were aset-up for formation of the top and bottom curvatures
snd the detonstor recess on ’the MK S Outer Components. The tool- -
ing was ndt svallable for these operations, so temporary cutter-
heads and fixtures were rabricatqd in order that test firing data
could be obtsined.

D-5
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"By February 1, the casting and cooling instructions for the
l_{K S Baratol were issued to productioxi, since this component was
now being produced for acceptance. Eleven MK 5 Baratol six gang
molds (66 cavities) were available for February production. Ex-
periméptgl casting end cooling was oonﬁ.mxed on the other compon-

ents, . . ..

) Ae the experimental contour machining contizmed for the MK 5
Bgrnto;.,' dirficglty waes encountered, and approximately eight var-
iations were machined and test fired before an acceptabls contour

was established by the middle of March.

By February 15, another machining building, 1-12, was avail-
able. Therefore, machines and tooling for thé Outer Components
wore immedlately set-up in this building. This location was per-
menent for the ME 5, but the MK 7 was to be transferred later to

i

8 new building,

During March, the shortage of molds was the ma jor problem
in 1'.1:.0j casting oﬁerationa. The cooling cycles and casting in—
structions were Jéstabl:.shed for all Mk’ 5 components, even though
only two Outer molds and one Inner mold were available. The MK 5
Baratol contour Qas establlished and acceptable .Outer production
started. Limited production slso Began on the Inner Component,

" During this same month another importent problem was press-
ing; the lack of proper gaging equipment for the machined cam-

ponents, Shipmént of air gages had not been made except for one

SECRET
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KK 5 Baratol ‘contour: 5:30. '

Uith the 1natallation of a *Jewel" for milling the side

tlat;, the HI 5 Inner expermental machining began. COnsiderable
' dii‘riculty waa encountered with thia operation due to’'lnsuffi-
.ciant tempomry tooling, lack or gaging facilities and necessary

gn.tng or varioua parte of the "Jewel", All of these pro-

blems.ha'd to be’ solved betcre ° workable Operation was evident,

" Durins the ~'1atter‘par‘t ‘of March and first part of April,
the MK 7 Beratol contour was'establiahed and acceptable Outer
production was underway.. The cooling cycles and ceasting instruc-
tions were 1ssued to production completing preliminary experi-
mental work at the melting building. Three melt kettles were
then evailable, and casting operations were proceeding as rapidly
88 possible with all avallable molds, Twenty-two individual MK 7
Inner molds were secured fram LASL and additionsl MK 5 Inner Com-

ponents were being produced in regular MK 4 Inner molds.

Attention was now being concentrated on the MK 5 machining
to obtsin sufficlent Outer Component clusters for a camplete
unit. With increased production schedules, Division ®B" was now
operating on first & six, snd by the middle of April, a seven-
day schedule. S8upervisory personnel were now working from ¢t en to
sixteen hours dsily in en effort to increase quality and quantity.
Due to labor shortages, female production employees wers hired.

A tempaorary machining operation for the MK 7 Outer Component

D"5 SECRE?
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'hnd boen aet up enrlier, apd by April ".Teuela" were available
rqu the_ Outor and Innex_' side flat operation.

During these eurly m.onths of the new programs, experimental

dnta and 1nromt.1.on obtained primerily by the process engineers,:

-lu:l.ated by produot:l.on and 1nspect10n supervision and employees,

£t ﬁe‘ utmoat 1mportance. As additional équipment, tooling
and. proceu proooduxea Here made availsble, production incressed
and the problem of training new employees became evident. The
operation of machines and the handling of high explosive compone-
ents are of extreme importance since the specilficatlons require

very close tolerances of the machined surfaces.

By the firat of May, sufficient MK-S compdﬁents were com-
pleted for a preMn lay-up.of a sphere, and the firat
auen;‘bly was accépted May 22. The components for the initial
sgsembly were n’méhined without an Outer or Inner side flat gage.
At this time the MK 5 machining was progressing with established
schedules, even though many problems hsd not s yet been aolved.

.Considerable revision was to be made lster and the Irner machin-

ing on the "Jewels" was atill & prbblem. Precise alr gages were
now being r;ceivad; 80 that adjustments and alferations were

easler and faster, .

By the middle of May, another meltizig and ocasting buillding
was aveilable, 1-05-1,and during the month the batch size of the
MK S and 7 Barat:él and Overcasts was increased to seventy-two

i
i

|
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hnt tﬁeae operations
sfer red rrom Build:.ngs 1-10 ‘and 1-12 where
,‘__.porarily located. Hith the ad.dition of this
:'._~;?bn116,1135, process flows were established and definite machining
:"bay- qasigned to apecirio Operations. The same problem of ad-
'A,_Juati_ngn_ ;t_h_e.._'!:ifew,ela" for the MK 7 Ianer and Oufer slde flat
gperafiqx;.wg; oncou;.ttered, a8 on the MK S components; however, -
.' 1nei-éi'ie’d knowledge and experience with-the machines made the
solutions 40 the various problems much essier. All builldings
Were now released from construction and production was pro-

ceeding at a faster pace.

Production was being pushed on the L(K 7 eomponenta in par-
_.-ticu.lar at this time, because assemblies uere urgently needed
to n_met the.demandn of the Atomic Energy Commission. This rush
iﬁitiated‘the 7 N or "Crash® program, whereby & c.;.ertain number
of units ﬁe_re to be al.nippe;l.by the end of July 1952. Maximum |
‘ effort was being applied; to mechine and sssemble the required
number of units in June and July under this program. The first
7 N units were accepted on Juné 28 gnd the final one on July 30.
By dugust 1, Grade I MK 7 assemblies were being accepted,
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The -new x-raying bays and. rad.tographic equipment in Build.tng
1-100 ‘were availnble for operation and preliminary experimental
work wu being* conducted by the radiographic depar‘anent to estab-

ilish axpoaure time and x-reying proceduros for all components,

':ceptable nuemblies had boen msdo by the m.iddle
dune, ‘and fron 'that point on sufficlént high explosive com-
ponenta were in prooeu ughout the line to proceed with all
K.E 5 operationa a8 rapidly as poasible. Moat of the permanent
tooling had been put into operation and the gaging equipment for
"the MK 5".Program waa available.

_ . During the first six months of production (Janugry 1 to
June 30, 1952), despite the lack of proper tooling and gaging
_ equipment and f_hat the initial prod.uction of components was
based on oomplgtely new concepts, the yleld for the MK 5 and
MK 7 averaged slightly better than 80 and 75 per cent respec-
tively. Thease percentages represent only the castings lost due
.to, radiography and phiaieal :Lns;?eot_ion. Laboratory samples snd

test fires are not included.

-~

By July 1952, the quantity of high explosive bei.ng produced
wes approaching full production throughout the process bu;l?in—;;
resulting in an infinite number of smaller problems belng en-
countersd Hh.ioh \u.re not apparent during the earlier months of
‘pilot; plant or: semi-producti:on operations. 'fl!o cope with these

problems, process and line sngineers were assigned to the machin-
@
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1ng and malt buildings on & three shift besis. These engineers
were ooncerned primsrily w:l.th observing operations and clarify-
ing instructions to production aupe;'vinion and correla‘ting with
tool»'i‘;‘ié éhéineering ;-ecti’oné necessary design or redesign of
ét11§15nt ;ooliﬁg. |

Bea;l.dos the neceaaary tool design and handling -equipment,
) the onginaerj.ng deaign sactiona were ooncentrating on new eaat-
;ng oquipmont which included a 3acketed reservolr, with six
outlets, located on the same floor as the melt kettle. These

outlets can be adnpted to cubj.ng from one to six castings sim-
ultaneously,

The casting operetion for the MK 7 Imner continued to be
tro_ublesome due to air trapped in the component at casting.
Changea in casting prooedurea » cooling cycles and even more
important, cesting techniques were primary soiutiona to the
problem. The side flat machining for the MK 5 Inner Compo-#
nents was being made in two operstions, The first operation
wag a rough cut to within 1/} inch of the finlshed piece, and
then the finish cut was made on & socqnd machine. It was
found that the necessary tolersnces were very difficult to
hold using the originsl fixtures and oould not be conducted
on & production scale without this two step operatibn.- This
was particulerly true for tﬂe MK 5 Inners being cast in the
large MK L molds, - After the machining change, very few Imner

Components were rejected due to incorrect central or dlhedral
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- The romation or the eonioal recess in the MK 7 Outer was '

: also perrormed in two operations; the recess itself in one and

the countorboru 1n. the other. The tolerance specificatione

‘Were too tight “for the operation to be performed efficiently

' ou a produetion ‘8cale, using & one cutter operation. After

aplitting the machining into tuo different operations the pProb-~

lem was solved. ‘

During July, design on shaped inserts for the Mk 5 and 7
Inner molds was initlated. It was realized that s shaﬁed in-

. sert would save ipproximately twenty pounds of material per

casting, '

Extensive ai:udiea were made during the latter months of
1952 to determine the cause of cracks in the Beratol componsnt,
which were conastantly a problem. It was found that no single
item was responsible, However, the study indicated that barium
nitrate grind fluctuations, cooling cycles &and annealing pexriods
were all contributing faotors. From the s tudy, maximum rest
times and the optimum mioron size distribution for the barid ~
nitrate grind were determined. The’'coolling cycle was checked
frequently, but despite these precautions cracks in the Baratol
would ai)pear periodically.

As stated earlier, MK 7 Grade I units were being sccepted
and production of this item continued at an accelerating pace D 5
b
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until this program was op schedule by Merch, 1953. The monthly
] quota ror the MK 5 Progrm bhad already met schedules by
Septmber, 1952,

- Etteiuive experimental work was conducted during 1952 to

dotemine the factors, both in the Baratol and Overcast of the

' HK 7 oamponenta, which controlled or affected 1'219 range, slope
an.d firi.ng charaoteristies. It was found that the dlameter of
the counterbores, H.E. wafer dimensions, glue gaps, &nd metal
barrier in the Outer were controlling factors, as well as the

" kmown Baratol charecteristics of density, composition, barium
nitrate sigze distribution and céntou.r".' By warying each of

" these factors individually and anslyzing the riring results,
definlte limits were set for the operations controlling them.
Additional inspection polnts and controlled gluing procedures
were incorporsted as operating instructions. With these limits
and procedures in etrect," an efficiently cperated production
was realized with much less variation in firing results as in-
dicated by Figure 3, page 87.

The firing results for the MK 5 Baratol continued to be
good. Throughout the entire program the "in batech" control of
range remsined below 0.1l0 microseconds, See Figure l, page 88,

Dimensional rejects at machining continued to decrease
wlith additional experience and know-how of the machine opera-

tors and tooling set-up personnel. Cracksa in and around the
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detonator adapt r recess of the MK 5 Overcast were corrected

with the ‘use oﬂza small percentage of anthracene in the melts

_:rrom uh.i.oh those 1toms were made. Smell channels or cayitles

'uhich nre nornm], to ‘the Baratol oontour began o a ppeer in the

, _Outer Componenta. These channels were partially corrected by

damp ningthe surrace or the machinéd Baratol before overcast
witn

"to I.ater ortho-nitrotoluene was used instead of

-lcetone and this completely eliminated the channels. Acceps-

ance ' of the Outer Components greduslly increased to 80 per
cent for the HK“( and 78 per eent for the MK 5 by the end of
1952. Arter the problem of density and radiographiec: ‘Tejects
due to air bubblea in the MK 7 Inner was corrected dnring
J’uly,l?SZ, the ]"innar Camponent yield contimned to rise and
acoeptanoe by January 1953, was Bl per cent for the ME 7 and
80 per cent for tl:he MK 5. These percentages represent a ratio
of the actual piecea accepted to the number c¢ast, includling the
loss due to destructive sampling and test tiring as shown on

Figure 5, page 90.

The scheduled tooling and gaging equipment waes belng re-
ceived throughout the latter months of 1952, Thus, all of the
MK S and MK 7 I;':ner molds were not received until September,
and the last gage in December. |

ji“,
During Decémber, the first of six reservoirs together with
new casting equipment was installed, tested and placed in pro-
duction. Considersble production time was saved by the fact
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thst a:lx. cavities could be cast simultaneounly. Additional

reservoira were 1nstallod as melt kettle 'bays could be released

the naceanry caating or the MK 5 components to complete the
program waa ﬁ.niahed by the ‘middle of .Tanuary 1953. Assembly,
uhieh waa prolonged dne to th.e 1ack of metal parts, was not

co:npleted. u.ntil Hay. 'J.‘h:Ls chanse :I.n plans meant the removal
and atorage or all ME 5 tool.tng and oquipment - .

The tooling', mold.s, geges, etc. were already available
for the MK 6 rrom the HK. ly Program aince the component require-
ments for bot'.h programs were identical. Melting and casting
opex_'ation_s_ ;‘q;' tha MK 6 co;npone;zta were started during Jemuary
1953. A limilted amount ~ot§é expétrimen_ta_l.'uo-rk was necessary be-
cause the caétipg procedur;as had been changed since the MK )
Program, Most of the difficulties u'oré lbiVet’ rather quickly,
and productlon was soon in progress. The cooling cycles were
approximately the same as for the MK L components. It was evi-
dent from the start of the program that it was necessery to
cast the Baratol by vacuum, because the very viscous Baratol

slurry hindered the escape of air from the cesting resulting in

D-5 o ®
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°q31PMQnt'vaa deaigned and installe 1n 1napection and radio-

It was found during tho 1n1t1a1 cooling cyole atudy and

testing that a 77 per cent “barium nitratéinaratolfwas noceasary

atated above, this material is oxbremely v:aooua and dirricult

to . achieve tho propor riring oharnot:?iati

to handle in production. 1. 'aa thersfore~deeided to make L

76 per cept bnrium nitrate Baratol and maehine the entire con-

itﬂwasibolieved
‘ “_.inod. ' The MK 6
n Figure 6, page 93.

-The exporimental reuulba were very nc,uraging_'henoe ‘the pro-~

cedure was lpproved by LASL, ‘and 76 per oent harium nitrate
Baratols wers in production by June 1953. “The Bnratol accept~
ance cootinued to 1noroaae, except during.Auguat and September
when TNT was changed from Voluntesr to Kankakee, This change

resulted in an 1nore§ao in oraoks.
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'IASL ooncu.n-ed uit_:h this reasoning,

for the HE 6 Inner COmponent in Hsrch ].953:. : mi latar ror ot.her

-] omponsnts .

In June 1953. the rirst ahaped

molda wero recoivod-

Delivory wu delnyed _dgtz‘ﬁ’ct"‘dailfery‘-

the contrnctins omplma D°V°1°

mmediately, und extensive work "uas

nyuléa began
barore nn accep-t-

able cyoh weu utablishad. : -lm.friciont .1.naorta

had been received to place them in. pz-odnctiap. 'J.‘his uas ‘not

. only e uv:lng or twenty pourds ot rlﬂ mterial per oasting, “but

the nving or Imchine time was alao :I.mpartant. See photographa
of round and shnpgd. castinga in Lppenqu.: Ao
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began %o nppear.; cool:!.ng cyclo ndjuahnants aryt | .

air 'tmbbles in the Innara. T f :

Prior to S8eptember, svavr:_lous__v;facum_ s_yst.ojm'qj;.h_a.d been used
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in oasting tho HK 6 Baratol. In September, t.he 1nstallat.ion
of a- newly designed oloctronic pouring device was made avail-

ablo to producﬂon. A jackoted or:!.rioe, 6 mchea long, uas '

‘dou‘ble o-r:lng real vhich allowod a. vacuum to be. maintained in

the mold dur:lng the pour and also, pemittod the vacuum head

and probe %o be ralsed, so that the molda could be moved under
thepourins machine for £illing or uithdraual. Solenoid valves
operated the H; E, valve and a manual lever control valve oper-
ated the vaeuum to the molds. The operator opens the solenold
valve and the m_aterial rills the mold to the tip of the Teflon
probe, which eiectronioally eloses the solenocid valve upon con-
tact with the liquid., This vacuum systom proved very satis-

factory for the MK 6 Baratol, and was used throughout the re~

mainder of pror,,ram. A devigo such as this could be adapted to

any caasting op;;rntion where vacuum pouring was necessary.

* Bythe end of September, experimental end developmental
work began on 1\ new 8low Component using a boric qoid-m
slurry called a Boracitol, This component was to be used in
8 new Cobra ast;embly. Limiteci informa tion from amall scale
and semi-production operations was available on the melting
procedure, cooi!.ing cycle and firing characteristics of this

SECRE?T
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made :rom Compoaition B." Neoesury'tooung‘ wu designed fab-

ricated and 1nstalled. Very oloae tolerancos were ;peeiriad'

nonethelesa, the order waa complated by Hovamher 1 uith 99 per
cent acceptance.
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'r.he tooﬂng, nolda, and gaging oquipmant tor the EK 12
Progran bogan;\‘ to. nrrive'nt thia mtallation in August 1953,
cnd continued throughou; the yoa B though.préduotion waa
not. to begin hntil Lpril 19514., Hith _tho rirat uaembly quotns
aat :or June. — ' ' ’

: DuringDeoomb - oten! "at ort riaers" for ‘the

MK 7 Barntol and O’nrca'st molda hnd'-baen"irabricated to place

thaae 1n ‘production, and thiq type of work uaa oontimed on
the manuracturing or new z-uera ror tho Inner molda. These

_, bacama avannble 1n January. !!ho raw material aaving per

casting was 55 per cent for the Baratol, 63 ‘per cent for the

Overcast, nnd 75 per cent for t:he Inner. See photographs eam-
paring "nhort risera" to origi.nal caatings, Appendix A. From
Hovember 1953 to April 1954, the high exploaive coat per MK 7

asphere had been reduced by approximately 65 per cent by the use

or thess various material uving proceduras, the more important

' ones belng shaped inserts, short risers and high.er acceptance.

Experimentsl work begen during Jamuary 1954, to establish
cooling cyclea and casting'procedurea for t:heMK Zgg__gomponants.

The castings are smaller then the MK 7 components, In con-

Jjunction with the development of reguler cycles, design and
-

cooling cycles for “ahort risers" for the MK 12 components

were also oat':éblilh;d;

During Februsry, the casting operations for the MK 6

D-5
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was: nnilable ror the )EE 12, 80" inatallation I'.-':-s'e%i-'liﬁ 'w‘a.:"e ‘
the primary factors. R . '

‘Melting and casting’ procednres ror the EK 12 componants
already had been daveloped Ln .Tanunry. Although rovision of

some tooling waa neoossary to nuit IOP machinos and prooess

rlous, April yielda uere _,'Bl.; per cent fq_z" 'he ) tar and Baratol

componenta and 93 Per eent tor tha'Innar,

page 50.

.as ahotm‘On Figure 5,

During May and June onsineering '?d’"f.ig . oé;.‘ons wers con-
centz'ating on the deVelopm.ent and use of mold 1naorts t.o cast
shaped pleces for the Cobra Borac:!.tgpl and‘ Oyel_'caat. The in_sert.s
were avallable for July prod.uctioh, which resﬁlted in a sub-

stantiel decrease in raw material usage. Table II, page 100,

D-5
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Du.ring “the f.irst aix montha of 195!;., th nluays cdntinuing
errorta to lover tha Operdft.tng coata at IDP by roducing material,
labnr nnd hurdan expend.ituru Were 1ntenairied. Yields for all .
' conponents continued to 1ncreue and. at the ssme t ime, oper-

ating costs were rednoed. o

From th.e beginning or production operntiom by Silas Msson
,conpnny at Ioua Ordmnce rlnnt it has: bean proven ixperative to
conti.nne at all times product developmant and pilot experimenta-~
tion to inluro oontinu'd hi.gh quality and procoaa efficiency.
| The ti.uo lag in con-ooting 'S quality lapse lncresses with a de-
oreese in oontinuing equri,mantal work,

Prior to January 1954, product development was performed
Primarily by procesas engineeri in conjunction with their regular

D-5
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manual und lnter the aemi-automatio pouring mach:l.ne. -Along

with thia eam tho design ror a high exploaivo (H.E.) valve.
." \ .,' .

Previoua].y, du:ring the HK !|. Program, ‘the raw mteriel bad bean
nelted ﬁ.rst in mll transport kettles and. 1ater in atationary D-5
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_located on the same tloor. From ﬂno"'reaervoir the material

1ng upon . the type oi})mold uaed ro_. cas'tins), :eries or

downcomers to the H.E. vslve, loon'.ed just above the mold 1n
_the casting bay. Attached to tho H.E. valve 13 an or:l.f:l.ce to
‘reduce the material rlow mto the mold an thia equipment

is suspended rrom tb.e reaervoir by quick-opening clamps. The
H.E. ulve is s jaekoted ahsll with 8 ru.bbar tnbe 1n the canter
80 that air can ‘be npplied arwnd t.he hxbe rorcing 1t togethor '
to atop the flow, Whan the ' air is releaaed, tho tnbe opena
again allouing the mterial to rlow._ Vacuum msy 'be applied, ir
-- neoeasufy, to open th_an.val_vo. nanually operatod. airvalvea
located on a panél co;ztrola 4the air and vacuum to and from the
H.E. valves. 'Eh:!.s apparstus proved successful nnd deaign was
continued to perfect 8 ayatem o automatically close the H.E.
vTalve when the mold was rs.lled. An experimental model was in~

- D-5
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times  during produstion pericds’ only wher dLffisulties wers en-
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19511.; Prelininary atudiea hﬂve been conducted with ravorable
reeulte end thia work uill continue to determine the feagibllity
“of. th.ta type cooling 4

l

'I'he Beaearch and Development Program 1s expanding and
additionsl runds have been requested ror _the Fiscal Year 1955.
It npproved Si]‘.ae Mason Company will conduct a lnrger program
in an effort to red_x_:.c_e operating cost through increased effici-~

ency.

SECRET




GECLASSIHEU Hunuduund al §w Nedonal Archves .

Kathodty
gy _Jh) 1upA Oats 10-30

Representativea, 1a ae’cnfo:rth .her

During the su'nmer or 1947 ~a'portion or the Towe Ord- ‘
na.nce Plant, ‘apecifically the I.ine I area, was aelected by
‘the Atomic Energy COmmJ.saion end tha Ordnanca Corps es a 8lte
tor produetion of certain items ror the AEC., Selection of
the faoility uas made rollouing a. ;urvey accompliehed by
."' Bladk & Veatch ArcbitochEngineer contr;ctor to the AEC.

Col R. G. Butler or D‘{A - wWere- a#tin 'duriﬁg the original
negotiatipns betueen the Ordnance Corp.s a.nd the ‘Division of
Military Application, AEC. These ofticers continued. to par-
ticipate in directing ectivitiea. mcluding the selection of
a contrg.g.tor, thru the initial ph_as.eg;_,vof.congtruotlon and

operatiohs .

D-5
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‘J.'hiu contra.ot uas designated as contraot Ko. 3-1;9-010—01'\'1)-68

‘¢..-,‘

Diviaion B, a. aegment of tha peratioml activlties or

:tho Ioua Ordnance Pla.nt, was establibhléd 1n August 1911.7 ror the
purposo of admi.nistoring contract H—h9-010-0m)-68 Originally,
all uork 1n aonnection uith f;he contract was under strict se-
curity conr. uhioh prohibited divulgenoe of AEC interest in.
the projeot.‘ For soourity purposea » the titles "Division B"
md "Project'gsugar" were used to deaisnate the proJect ‘during

_ the poriod ot oonstmction and opemtion nndor the securlty
cover, Vith continued uaa.ge the "Division B' idontiﬁoation
‘has' come to be.the rocogni.zod orflo:la.l designa.tion of the or-
ga.nizational wmit, . . S

In addition to the military p§1jsbmel previously men-
tioned, othéif individuals who pgrti.cii;;'afe'df. in important roles
in the early:.phases of the work 1n91ud’éd Lt. Col. J. 8. Jef-
ferds, Commanding Officer, Lt. Col. Willlam E. Ryan, Contract-
ing orrioer"ﬁ Representative, Col. Louls W. Prentlss end Mr,

L D-5
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Earl W. Piale. Theflatter two individualu were Gontracting
ofticéris Rer Y 6:1‘ Englneers. ‘

.\‘_

Engineers' a.n.d the 811&8 Kason Company. :

Th.e Corpa of Engineera, Omaha. District, with
Col Louia W.. Prentiss ss District Ehg!.neer, was charged
‘'with the resgonsibility of a_dmini_.at_eripg the work under
Title I of th;e‘contra.ct during- the initial ¢6nstrimt1¢)n pha-
sea. Mr. Eerl W. Fiala, Contracting Officer's Representative
for the Corpe of Englneers, established a local office and
with his steff funci‘:ioned from the inception of the c.ont:re.ct
until 31 Dscember 1948, at which time the Ordnance Corps as-
sumed overall responaibility of the confz;aét, 4including com-

pletion of construction work.’

Col. Merle H. Davis, Ord Corps, end Col. Homer B. Petit,
C of E, were the originsl Contracting orricei'_s appointed re-
spectively by the Chlef of Ordnance and the Chief of Engineers.
Col. Davis participatod extensively in the direction of the
work on behalf of the Office, Chief of Ordnance. During this
pericd he was promoted to the rank of Brigadier General. -
D_5 Upon Gen. Davis' retiremant from active duty in June 1953, the
administration of ﬂ’;o contract was trensferresd to the Ordnance




‘tractor, the Bllas Mason Company,'}
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6 dviu you that

- /-tho Gomiuion feola 1t is’ no_longer‘ nooessary to

mintun securi.ty restrlotionq on .f;he a.ssocie.tion

of the Atomic Energy com‘lasion with j.rnw Ordna.nce

i.n tho uork at ‘the Iowa Ordnance Pla.nt a.t Burlington.
| "It 13 with genuine pleasure and satistaction

ftha.t Ve: can now permﬂ.t Army Ordna.noe and your con-

:to acknowledse
publicly that the Burlington project is an 1mporta.nt

L ;part; ot the Nationa.‘.t At ) ic" mergy Program. With

n'

-the Iowa Ordnance Plant: ha.s hs.d a key ‘aasignment in

tho pProgram mnaged by tho M'.omi.o Bnergy Commission

office of Santa Fe Operations at Los Alamos, New
Mexioco.

"~ "We want to express our appreciatior of the

"SECRET
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.rm'-,ordn,_ se hu administere_ﬂ 'h:ls
. PmJeot a.nd.partioularly the manner 1n uhich the .

wu;h Army Ordnanoe. I hl-ip'c jou w11 oonvey to the

«,ontractor a.nd his emplo;*ées our congratuln.tions
a.nd thu.nks ror ‘the uork they -are doing _
| : "La you know, or conrsa, all tech:nieal da.ta.
‘a.nd detaus of plant opemtion musy eontinue to .
be withheld for reasons _of n,ationq.l. ‘security. ‘
this connection, we want to ;coinméh_d' do.l..,Schﬁodl'ce
and his staff of the Iowa Ordnance Plant.and the
porsonnel or tha 8113.: Haaon COmpam‘ tor the high
~"sta.ndards':'or. loyalty and n:u.uai].'»]..i.ne uhioh h.avo
: ,ditions at the pla.nt.

| characteriied the aecurity

Mr, E. ﬂ Giles, civilia.n employee or the Ordnanoo Corps,
vas appointed as Alternate contracting orrioer's Represonta-
tive by Col. Ryan 10 Novomber 19h7. Tpon Col. Ryan's trans-
fer to Holaton, Ordna.nce Horka 25 Lu.gust 1950 ¥r, G{le2 uas
appointed b;y AEC to serve as Fleld Maneger concurrently with
his responaibilitles as COR.

In the meantime, 3 September 1948, Lt., Col. H. R. .
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lemployees,

on 26 Febmry 195!40. to;;;ﬁi agr ement was’ entered. into
. between the Oran.n“Oorpaa.ndtheLtomio &ergy Comisaion,
which prgvidod'i_i; sound fotmdaﬁidﬁ, for :a_.t'imilt:.li;éra.fbiv'e and '6'per-
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C are tabulated herewiths .. -

" Supplement No. 3

Change _Order Wo. 2 1. =

Supplement. No. }

Supplement ¥o. § '

Supplemént Fo. 6

]"-operntion?‘

3 Hay 19&8

- Provided. fqr perforpance of
‘dismantling or other related .

activities et sush.plmcen as

. might be designatod by.-the
*'Gontztc lpg

p gioer. SERe

:f‘31 Decodber,lShB ,,,::‘
'niPrqvtdad? & work X

e 1dibe’ Sompleted
"upa viaion or thp :

ed 't sion or projoot
‘des ignntion ‘of  Plants A and

-and” s
- Bs.’ nndgror ozpansion of racili-

ties’ 1ncluding ‘Plant B,: . -
rurﬁhenwproviqe“. . oontinuad
ugn 30: June 1950.

13 June’ 1950

Provided for oontinuad cperation .
.through 30 June 1951.

6 oqtober 1950
Provided for further expanaion of
teoilitiea rererred to as Plant C..
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