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SAVANNAH RIVER PLANT 

FABRICATION AND TESTING HISTORY 

PROTOTYPE AND PRODUCTION UNITS 

I- INTRODUCTION 

From April, 1951 to August, 1954, New York Shipbuilding 
Corporation carried out a subcontract with E. I.' du Pont de 
Nemours & Company that was without parallel in the shipyardfs 
history. 

The work, designated the "NYX Project" for reasons of 
security, was vital to the operations of the'savannah River 
Plant, Aiken, S.C., which was then .being designed and 
constructed by du Pont for the Atomic Energy Commission. It 
consisted of three broad parts: 

1. Developmental and Experimental Work. 

2. Fabrication and Testing of a Prototype Unit. 

3. Fabrication of Production Units. 

Five production units were ultimately built, one of them 
converted from the prototype. All were fabricated from 
stainless steel, and involved welding techniques,, control of 
thermal distortion and tolerances never previously attempted 
on assemblies of comparable size. 

Du Pontls technical experience and the background of 
New York Ship in heavy construction, particularly in the 
fabrication of naval gun turrets, were combined from the out- 
set to resolve the difficult fabrication problems that 
occurred almost daily. Representatives of both companies 
worked together as a team in the shops and at supervisory 
levels to an unprecendented.extent. 

The report that follows is intended primarily to summa- 
rize New York Ship's part in the project, but also includes 
some of du Pontts activities since the work of the two 
organizations was so Interrelate~d. Because of the scope of 
the program, it will not always be possible to provide 
detailed information, but rather to record what happened in 
general terms. Where the reader desires more specif.ic data, 
he should refer to original plans and records, including 
various reports compiled during the course of the p~roject. 



II - SUBCONTRACT rrlITH E.I. DU PONT DE NEMOURS & COMPANY (INC.1 

INITIAL CONTACT BETWEEN DU PONT AND NEW YORK SHIP 

The original contact between the two companies concerning 
the NYX Pro~ject took place during the first week of April, 1951. 
Du,Pont was then making's survey of plant facilities on the 
East Coast, and in a telephone call,to the Assistant to the 
President of New York Ship inquired about the shipyard's 
ability to handle the vertical boring of nests of tube sheets 
approximately five feet thick. 

New York Ship expressed interest in further discussions 
of the proposed work and a meeting was held at the shipyard 
shortly afterward. The outstanding facilities at New York 
Ship and the availability of large machine tools and handling 
equipment caused du ,Pont tp make an immediate and intensive 
study of the shipyard as the site for the project. A decision 
to award the work to New York Ship followed in a few days. 

NEIiJ YORK SHIP'S ORGANIZATION, ACTIVITIES AND FACILITIES 

New York Shipbuilding Corporation with main office,and 
works at Camden, New Jersey is incorporated under the laws 
of the State of New York. The company was founded in 1899, 
and the shipyard was constructed shortly thereafter on the 
Delaware River in the southern part of Camden. The yard was 
later enlarged to occupy nearly a mile of waterfront includ- 
ing the mouth of Newton Creek and river frontage in Gloucester 
City. The plant covers an area of about 250 acres on which 
are located the various shipways, docks and shops. Many 
machine tools of large size and capacity are available, along 
with handling equipment for assemblies up to 300 tons in 
weight. _ : . . . 

At the beginning of 1951, New York Ship had built some 
24.7 naval and 357 merchant vessels, including battleships and 
aircraft carriers, with a total tonnage of more than 2.1 
million, as well as many items of heavy industrial equipment 
and machinery. 

I 
I 

A particularly desirable feature of the shipyard from 
the standpoint of the NYX Project was the availability of 
the southern section of,the,plant knovm as the South Yard, 
which.was separated from the main shipyard by Newton Creek. 
Substantial use of this area, with facilities having a re- 
placement value in excess of #12,500,000, had been discon- 
tinued due to the decline in shipbuilding following World 
War II. 
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Two adjoining structures, Buildings 3 and 10, located in 
the South Yard had been used for wartime naval gun turret 
fabrication and were almost ideally suited for the test and 
fabrication programs contemplated by du Pont. The.buildings 
were large, had excellent facilities and were convenient to 
dock areas where units could be loaded on barges for trans- 
portation to the Savannah River Plant. 

At the time of initial contract discussions, New York Ship 
had four shipbuilding contracts in progress and fewer than 
6000 employees--both considerably below the yard's capacity. 
The company was therefore in a position to accept additional 
work, and to carry out the NYX Project without an extensive 
building program. 

LETTER OF INTENT, FORMAL CONTR4CT AND SCOPE OF WORK 

LETTER OF INTENT AND SUPPLEiQ3NTS 

On April 25, 1951, du Pont authorized New York Shipbuild- 
ing Corporation by a letter of intent to proceed with the 
fabrication and assembling of certain equipment for the 
Savannah River Plant, du Pont Project NO. 8980. The work was 
to be performed under du Pont*s prime contract AT(07-21-l 
with the United States Atomic Energy Commission, effective 
August 1, 1950. The Letter of Intent provided for the exe- 
cution of a subcontract identified as nxc-167-l/2 within 120 
days, or any mutually agreed extension. It was' also provided 
that the subcontract would be on a cost-plus-a-fixed-fee 
basis. 

The basic Letter of Intent was amended by fourteen 
separate, supplements, numbered 1 to 14, vlhich successively 

,extend,ed its termination.date to December 31, 1952. The 
formal subcontract was approved 'by the Atomic Energy Commission 
on December 2, 1952,making any further extension of the Letter 
of Intent unnecessary. 

FORMAL SUBCONTRACT AND bIODIFICATIONS 

The formal subcontract AXC-167-l/2 between New York Ship 
and du Pont, although effective as of April 25, 1951, was the 
subject of extende.d negotiations, concerned largely~ with: (1) ercentage 
7~ 2) 

of,plant burden'or overhead.applicable to the work, 
amount of the fixed fee, and (3) compensation for the use 

of the South Yard during the test phase of the project. 

In the subcontract, du Pont and New York Ship agreed that 
overhead was to be reimbursed on the basis of 59 per cent of the 
salaries and wages paid between April 1 and September 30, 1951. 
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For the period October 1,,1951;to March 31, 1952, an over- 
head rate of 58-l/2 per cent was agreed upon. Succeeding 
overhead rates were to be established by negotiation. The 
subcontract further established New York Ship's fixed fee at 
$975,000, and the payment for the use of South Yard facilities 
at @0,700 per month during the test phase of the project. 

The formal subcontract was signed by New York Ship on 
January 3, 1952, and transmitted to the Atomic Energy 
Commission for approval. It was approved by the Atomic 
Energy Commission on December 2, 1952, and returned to 
New York Ship December 15, 1952. 

The subcontract listed the estimated cost of the NYX 
Project as $l5,2OO,OOO, exclusive of fee, based on the scope 
of work set forth in du Pant's letter of December 13, 1951. 

Seven modifications were made to the basic subcontract. 
Three of these extended the scope of work and resulted in an 
increase in the estimated cost of the project and in the 
fixed fee. 

Modification Number 1 of February 1, 1952, deleted the 
requirement for the contracting officer to approve payment 
of installments of the fixed fee. 

Modification Number 2 of June 3,'1952, was a major re- 
vision of the subcontract. It nrovided a new basis for the 
reimbursement for overhead expenses, tentatively setting the 
rate at 53 per cent of salaries and wages, but providing for 
an annual audit as of April 30th each year to determine the 
actual overhead costs. The audit, to be performed by inde- 
pendent public accountants, would be used to adjust tentative 
payments made during the year to agree with the actual over- 
head expenses. The method to be followed in determining 
overhead costs was made a part of the subcontract and desig- 
nated Appendix B. 

The modification also provided for a reduction in the 
amount of payment by du Pont for the use of the South Yard 
in the event that New York Ship made use of parts of it. 

Modification Number 3 dated January 11, 1952 'covered 
the fabrication of a stainless steel tank known as'the 
"Physics Laboratory Tank and Grid BeamAssembly" at a fixed 
fee of $7500 and an estimated cost of $75,000. The total 
fee and estimated cost figures for the project then became 
$982,500 and $15,275,000 respectively. 

Modification Number 4, dated December 19, 1952, provided 
that applicable overtime , premium and shift differential pay 
would be included as salaries and wages in computing the 53 
per cent overhead reimbursement to New York Ship. 



Modification Number 5 dated March 24, 1953, covered the 
fabrication of three "deck'plates" for the 105-R actuator 
guide system and five sets of “forest structures and deck 
framing o1t The fee for this work was set at $33,400 and the 
cost was estimated as $417,500. The total fee and cost 

.figures for~the project then became $1,015,900 and 
$15,692,500 respectively., ,The same modification also pro- 
vided for a reduction in the monthly compensation for the 
use of the South Yard to $7,300 per month for period April 1 
to June 30, 1952; to $6,700 per month from July 1 to 
July 31, 1952; and thereafter to $4,800 per month during the 
period that the South Yard facilities were used in con- 
nection with the test work. (Use of the South Yard for test 
work ended on August 31, 1953.) 

Modification Number 6, dated August 6, 1953, covered 
three. principal .items’:~ First, it provided for the con- 
version. of t~he’lVNY~r.Unit to the “K” Production Unit at a 
fee of $72,GOO and ‘an estimated cost of $E)12,000. Secondly, 
it provided for the fabrication of two “holding racks” and 
purchase of materials to fabricate a total of five racks. 
The,fee for this work was $8,300 and the estimated cost 
$$104,000. The third provision covered the fabrication of 
three holding racks at a fee of $6000 and cost of $75,000. 
The modification resulted in bringing the total fee to 
.$1,102,200 and estlmated cost to $16,683,500. 

Modification Number 7. revised Sections IIA, ILB and III 
of Appendix El to the subcontract for the purpose of establish- 
ing negotiated fixed percentage.allowances to be paid for 
indirect costs and overhead expenses subsequent to the date 
April 30, 1954. The contractual provisions prior to Modifi- 
cation No. 7 would have required paying a temporary percentage 

/ 

allowance for such costs which would later be adjusted to ‘, 
conform to actual costs, as determined by audit. In con- 
sideration of the~fact that the expenses of making such an 
audit would be borne by the Government, and the nominal 
amount of such costs involved, it was determined to be 
advantageous to all parties concerned to modify the subcon- 
tract as in Modification No. 7. 

j SCOPE OF WORK AND ADDITIONS 
I The basic letter dated December 13, 1951’ defining the 
I , scope of work to be performed under New York $hip*s subcon- 

tract AXC-167-l/2 was written by the du Pont Engineering 
Department. It listed~the work under six headings, the first 
five of which were used a8 the basis for cost estimating by’ 
New York Ship. The scope of work at that time was as follows: 

I 



. 

1. Developmental Work 

a. Prepare and test reduced size section. 

b. Perform developmental work in connection with 
fabrication, including machining and specialized 
welding experiments.. 

.' 
c. Train and qualify welders in specialized tech- 

niques re~quired for "NYX" development and pro- 
duction work. 

2. Fabrication and Erection of Prototype (First) Unit 

a. Provide necessary materials, jigs and fixtures 
(except such as are provided by du Pont or the 
Atomic Energy Commission) and fabricate the 
following parts: Plenum Chamber, Top Tube Sheet 
Assembly, Main Tank, Bottom Tube Sheet Assembly, 
and Process Piping. 

b. Erect Prototype Unit. 

3. Test Facilities and Services 

a. 

b. 

C. 

d. 

e. 

Provide materials, 'facilities, and services 
(except such as are provided by du Pont or the 
Atomic Energy Commission) as required for test- 
ing the Prototype Unit and its auxiliaries.. 

Construct and erect all required alterations 
and additions to New York Ship's facilities 
including barricades, foundations, platforms, 
crane runways, pumping station, pipe lines, and 
subrstation to handle 18,000 kv.-a. for testing 
purposes. 

Obtain revisions to the Public Service Electric 
and Gas Company distribution system'to provide 
18,000 kv.-a..for testing purposes. 

Provide all labor, supplies and equipment to 
comply with Atomic Energy Commission security 
requirements. 

Subsequent to completion of testing, dismantle, 
remove and prepare for shipment as directed, all 
testing facilities, including Prototype Unit. 
Restore New York Ship's facilities to original. 
condition. 



4. Test Operations 

a. Handle, store, and service all Atomic Energy 
Commission and du Pont furnished equipment, and 
prepare and install it for test purposes. 

b. Perform required services during testing6 

5. Fabricate Four Production Units 

a. Provide necessary materials (except as are pro- 
vided by du Pont or the Atomic Energy Commission) 
and fabricate four Production Units generally 
similar to the final design of the Prototype 
Unit; said Production Units to be prepared for 
shipment to the Savannah River Plant without 
erection or testing. 

6. Machine Tools 

a. Provide necessary machine tools and gages (except 
as are provided by du Pant or the Atomic Energy 
Commission) for the work outlined above. 

The estimated cost of the project, based on information 
available on August 27, 1951, was listed in the December 13, 
1951, scope-of-work letter as $8,l+87,595 for labor and 
$6,696,615 for materials, or a total of $15,1$4,210, not 
including New York Ship's fixed fee. For contract purposes, 
this figure was rounded to $15,200,000. 

Various modifications and additions were made to the 
scope of work from time to time, and were reflected later in 
the subcontract either by reference or modification of the 
contract. The principal,additions to the scope of work 
authorized by letter prior to..modification of the basic sub- 
contract are listed below: 

On May 20, 1952,a supplementary letter was written by 
du Pont explaining that in Item 2(a) above, Process 
Piping was to provide only for the Prototype Unit. In 
Item 5(a), New York Ship was to be responsible for load- 
ing the units on a carrier to be provided by du Pont for 
shipment to the Savannah River Plant. These items were 
considered to have been covered by the original scope 
of~work,.a'nd the letterwas treated as a clarification 
of existing scope. 

A subsequent letter from du Pont, dated June 6, 1952, 
authorized New York Ship to proceed with the fabri- 
cation of a stainless steel "Physics Laboratory" tank 
as a change in the scope of work of the subcontract. 
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The scope of work was again increased on August 5, 1952, 
when du Font authorized New York Ship to proceed with 
the fabrication of three "deck plates" and four "forest 
structures and deck framing." A fifth "forest structure," 
converted from an,existing obsolete structure was added 
to the scope of work by a du Pont letter dated 
January 21, 1953. 

On March 23, 1953, New York Ship was authorized to add 
to the scope of work the fabrication of two "holding 
racks" and the procurement of material for the fabri- 
cation of five "holding racks." On July 16, 1953, 
du Pont authorized New York Ship to proceed with the 
fabrication of three additional *'holding racks." 

Other additions to the scope of work were made by direct 
modification of the subcontract. 

: 
FINAL COMPLETION OF CONTRACT 

All equipment fabrication was comple,ted in May, 1954, but 
additional time was required to dismantle 'temporary facilities, 
restore buildings to their original condition, dispose of 
equipment and records, and complete other miscellaneous work. 
Some of the du Pont Engineering Department representatives, 
stationed at New York Ship, remained until August 13, 1954, 
to assist in the closeout work. The subcontract was not 
formally closed until a later date, 

The final cost of the subcontract was approximately 
#16,9L+O,OOO, including New York Ship's fee. 
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III - ORGANIZATIONS - FUNCTIONS AND RESPONSIBILITIES 

DU PONT ORGANIZATION FOR THE NYX PROJECT 

As.the prime contractor with the Atomic Energy Commission, 
E.,I. du Pont de Nemours & Company had basic responsibility 
for the entire Savannah River Plant program of which the NYX 
Project was a relatively small, though critical part. Within 
the du Pont organization, the Engineering and Explosives 
Departments were most closely associated with the project. 

Du Pont provided New York Ship with essentially all 
design requirements during the course of the project. Much' 
of the procurement of materials was handled by du Pont also, 
particularly in the areas where serious shortages existed or 
where government directives were needed to obtain controlled 
items. The various pumps, motors and other auxiliaries used 
in the test operations of the prototype unit were also 
supplied by du Pont. 

ENGINEERING DEPARTMENT 

Over-all execution and control of the NYX Project during 
the first two months of New York Ship participation was the 
responsibility of the 100 Area Design Project Manager. The 
Design Project Manager continued to have design responsibility 
for the duration of the .project. 

Beginning in July, 1951, responsibility for the con- 
struction progress of the NYX subcontract was assumed by the 
Construction Division of the Engineering Department, which 
was represented by a Field Project Manager assigned to 
New York Ship. 

The Material and Equipment Section of the Construction 
Division was active at New York Ship from the beginning of 
the project. This section provided expediting and priority 
services for both du Pont and New York Ship.purchase orders. 
In addition, in its supervision of quality control, the 
Material and Equipment Section provided a complete inspection 
service throughout the project. A great numberof special 
gages and instruments were designed.specifically for appli- 
cation to the NYX Project, and inspections were carried out 
around-the-clock by the Material and Equipment Section. 

The Control Division of the Engineering Department pro- 
vided services in establishing and maintaining accounting 
and payroll procedures at New York Ship which were acceptable 
to the Atomic Energy Commission. A Control Division 
representative was resident at the site for performing the 

L 
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control function at New York Ship until the completion of the 
subcontract. 

The local du Pont construction organization is indicated 
by the organization chart, included as Exhibit "A-1" in the 
ap~pendix. 

EXPLOSIVES DEPARTMENT 

The test operations of the "NYXn Unit in the South Yard 
were carried out under the directionof the "NYX Organizati.onn 
of the Atomic Energy Division of du Pontvs Explosives Depart- 
ment. 

NEW YORK SHIPBUILDING CORPORATION 

.',,'In its role of subcontractor to du Pont, New York Ship 
was.responsible. for accomplishing the scope of work described 
in Part II of this' report. Relatively little design work was 
needed since nearly all drawings were furnished by du ,Pont, 
although some of the temporary facilities used in the test 
of the prototype "NYX" Unit in Building 10 in the South Yard 
were provided by the,New York Ship plant engineer. 

New York ShSpfs principal responsibility was in the 
fabrication of the .various units. The development of welding 

'and line boring techniques, the furnishing of security pro- 
tection, and the procurement of a large proportion of the 
materials and services for the project were, additional re- 
sponsibilities of considerable magnitude. In performing the 
fabrication work the various departments of New York Ship 
made a number of shop drawings. These covered various jigs 
and fixtures, and details of parts of du Pont'drawings. Some 
four hundred such shop drawings produced during the NYX 
Project were'listed in catalog form and copies of the list 
were transmitted to du Pont for the Project files. 

Nearly all of New York Ship's twenty yard departments 
contributed to the NYX Project in some degree. The three 
departments principally engaged in the work were the Welding 

.Engineer Department, the Boiler Shop and the Machine Shop. 
Organization charts, Exhibits "A-2 to 4," i&the appendix to 
this report show the shipyard organi,zation at the beginning 
and at the end of the, NYX Project. 

Within the New York Ship organization, a special "NYX 
Project Mannage office was established on June 1, 1951. 
The NYX Project Manager reported to the shipyard*9 Works 
Manager, and had a staff which, at its peak, consisted of 
eleven persons. The organization of this'office is described 
in detail in Part VII. 
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OTHER ORGANIZATIONS 

Aside from regular services such as utilities, cleaning, 
sandblasting, etc., which New York Ship regularly obtained 
from outside organizations in its normal course of business, 
three firms were awarded special sub-subcontracts in con- 
nection with the test facilities provided in Building 10. 

PublicService Electric and Gas Company of New Jersey 
received a sub-subcontract, for the installation of temporary 
power facilities to Building 10 at a cost of $20&,907.t36. 
Of this amount, $200,249.50 was subsequently refunded 

'because most of the installed facilities could be utilized 
by the company.. 

Ralph Cornell, contractor, Woodbury, New Jersey, 
received contracts totaling $583,000 for furnishing labor 
and materials to construct nearly all ,of the test facilities 
in Building 10. 

Upon the completion of test operations in'Building 10, 
the Pantano House Wreckin 

% 
Company, Philadelphia, was awarded 

a contract totaling #39,0 0 to demolish,and remove the major 
part of the facilities erected by Cornell. 

FORCE CHARTS 

The number of persons assigned to.the work at New York 
.Ship is indicated by force charts in the appendix. Exhibit 
"B-le shows the number of New York Ship personnel, and 
Exhibit l*B-2" indicates the total force, including all 
groups. 
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IV - ORGANIZING OF JOB 

INITIAL ORGANIZATIONS FOR THE PROJECT 

.The formal Letter of Intent from du Pont of 
April 25, 1951, covered in very broad terms the work to be 
done at New York Ship, i.e., "Fabricating, and assembling 
certain equipment, as requested in writing by du Pont, for 
the 100 Area at Savannah RiverPlant, Aiken, S.C." 

Details of the job, as permitted by the clearance 
status of New York Ship personnel, were covered by du Pont 
in an initial design and fabrication conference at 
New York Ship on April 24 and in a series of subsequent 
meetings attended by New York Ship's Welding Engineer and the 
superintendents of a few departments such as the Machine Shop 
and Boiler Shop. A study of the procurement and fabrication 
problems involved in the project was thus begun simultaneously 
with the Letter of Intent. On May 16, all superintendents 
and department heads were notified that the shipyard had 
undertaken work, (New York Ship Contract ,$OOO) for the.Atomic 
Energy Commission, as a subcontractor to du Pont. A broad 
series of New York Ship charge numbers was assigned as 
f olloufs: 8001, covering work relating to the reduced scale 
section; 8002, covering special security work (later to 
include general office work); 8100 to 8590 were reserved for 
actual production work; and 8600 and above were to cover all 
material and labor charges involved in the provision of 
facilities for production or test. 

The shipyard was able to proceed,with the work through 
its normal departmental organization, but a growing need to 
coordinate the over-all project, and almost continuous 

.developments in .design, ~made desirable the assignment of a 
project manager.' On June 1,,1951, an NYX Project Manager 
was appointed. Although not a full-time position at first, 
it quickly became so and supervision by an NYX Project 
Manager continued until.the end of the subcontract. 

On May 1, New York.Ship instituted a limited security 
program for the NYX Project through its Office Services 
Department. Questionnaires for initial clearances were pro- 
cessed through this office,~ but in view of the extent of 
security work and the proposed.test operations of the "NYX" 
Unit a separate security office was necessary. On July 18, 
1951, an NYX Security Officer was appointed as discussed in 
Part V of this report. 

The first du Pont representative assigned to the project 
was from the Control Division. He arrived in mid-May, 
and was joined within a few.days by'an expeditor and an 

1951, 
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inspector from the Material and Equipment Section ,of the 
Construction Division. The du Pont representatives were given 
office space in the upper floors of the employment office 
building and the adjacent yard office buildingi 

On July 9, a du Pont Field Project Manager was assigned, 
and engineers for the Building 10 test area arrived in late 
July and August. .~ 

Du Pontcs peak construction force consisted of eleven 
engineers, while the Material and Equipment Section grew to 
twenty-three inspectors and two expediters. 

Early in 1952, the du Pont representatives moved to offices 
in Building 3, in the South Yard to be nearer to the 
construction and fabrication work. 

During the operations of the "NYX".Unit in Building 10, 
approximately seventy-five persons from the du Pont Explosives 
Department were 'assigned to New,York Ship. The operations 
organization was provided with office space in Building 10, 
and later with additional offices in Building 3. 

DEVELOPMENT OF CONSTRUCTION SCHEDULES 

During the first weeks of the'NYX.Project at New York' 
Ship both du Pont and New York Ship directed their efforts 
primarily toward obtaining materials and organizing the work. 
While fabrication and the -development of welding and machin- 
ing procedures were being,pushed on a priority basis, oper- 
ations were .performed without formal scheduling. 

The need for scheduling was recognized,,and as soon as 
preliminary fabrication steps had been developed a series of 
meetings was held betweendu Pont and New York Ship repre- 
sentati,ves in which time estimates for each fabrication step 
were made. Limiting items were then selected from the 
various estimates and the remaining work scheduled in proper 
sequence in the program. The first master construction 
schedule was issu'ed in September, 1951, by the du Pont Field 
Project Manager. Subsequent construction. schedules were 
issued from time to time as required by .design. changes, 
difficulties in procurement of materials, and fabrication 
difficulties that had not been anticipated in previous 
scheduling. 

As of the end of 1951; the du Pont construction schedule 
was based on the following optimum dates: 

-- ..,. ~,,, 
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Start of Completion of 
Unit Fabrication Fabrication 

NYX September 1, 1951. ,$arch, 1952 

R November 1, 19.51 > May.1, 1952 " 

P February 15, 1952 July 15, 1952 

.L May 1, 1952 January 1, 1953 

K November 1, 1952 July 1, 1953 

C May 1, 1953 January:l, 1954 

Soon after the issuance of the ~original schedule, 
regular weekly meetings began between representatives of the 
New York Ship departments directly concerned with fabri- 
cation, du Pont Design Division, Construction Division and 
occasionally representatives of the Atomic Energy Division 
(Explosives Department), the Engineering Research Laboratory, 
Engineering Service Division and the,Mechanical Development 
Laboratory. The New York Ship NYX Project Manager began the 
preparation of detailed weekly fabrication schedules in 
December, 1951, which continued for the duration of the 
project. The meetings continued until April 15, 1952, when 

'they were discontinued and replaced by a weekly scheduling 
meeting,attended by the New York Ship fabricating depart- 
ments, the du Pont Field Project Manager's staff and 
Material and Equipment Section representatives. The 
scheduling meetings continued throughout the project. 

, 

DEVELOPMENT OF CONSTRUCTION REPORTS 

The du Pont Field Project Manager at New York Ship 
initiated a Weekly Force Report in August, 1951, which was 
continued until the end of the project. The report showed 
the number of du Pont personnel of the Construction Division, 
along with New York Ship and lump-sum sub-subcontractors, 
employees, who were engaged in the project. 

Du Pont also submitted: A Weekly Activities Report, 
summarizing important activities and problems encountered in 
the,~preceding'week* .! a'BilWeekly Progress,Report showing per- 
centage of completion of the various itemsof the subcontract; 
and listing the number of visitors and the number of persons 
working on the project; Organization,Charts showing New York 
Ship and du Pont staffs; Monthly Atomic Energy Commission 
Furniture and Fixture Tag Report; a monthly Government Vehicle 
Report; Monthly Safety Report; a monthly Payroll, Overtime and 
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Premium Time Report; and a monthly Material Premium Report, 
showing premium payments necessary to obtain materials that 
were urgently needed to complete the project. 

Monthly Cost Report, showing all reimbursable costs 
incurred were prepared by New York Ship, and submitted by 
du Pont to the Atomic Energy Commission. Quarterly Wage.and 
Salary Reports, prepared by New York Ship, were also sub- 
mitted by du Pont to the Atomic Energy Commission. 

DESIGN STATUS WHEN .WORK WAS STARTED AT NEW YORK SHIP 

The design of the prototype "NYXe Unit and the subsequent 
production units was still fluid at the time New York Ship 
undertook the project. The concept at that time called for 
a unit similar to the final production units except that it 
had no Bottom Tube Sheet Assembly and the rod tubes were 
positioned horizontally rather than vertically. 

However, by the time actual work was begun at New York 
Ship, the design of the l'NYX1t Unit had been frozen (as of 
May 30, 1951). 'Fabrication of the tube sheets from sections 
of plate commenced early in July, and the center-to-center 
spacing of the tubes was determined later in the month from 
shrinka e 

7 
experiments on a reduced scale mock-up (Eight-Foot 

Mock-Up . Design and drafting work was expedited through 
June, and on July 12, 1951, drawings relating to the "NYXW 
Unit Plenum Chamber and Top Tube Sheet Assembly were issued 
so that New York Ship could proceed. 

PROCUREMENT STATUS WHEN WORK WAS STARTED AT NEW YORK SHIP 

The major procurement requirements for the NYX Project 
were stainless steel plate, stainless tubing, and special 
fabrication tools. 

Prior to selecting New York Ship as a subcontractor, 
du Pont had anticipated the need for stainless steel plates 
and obtained allotments under the Controlled Materials Pro- 
gram. These were applied to general mill orders placed 
through G. 0. Carlson. 

Shortly after New York Ship started work on the project, 
a bill of ~materials. was ,provided for the "NYX" Unit so that 
orders could be placed.at once. 

Du Pont had also initiated procurement efforts for weld- 
ing wire and the stainless tubing required for the Plenum 
and tube sheet assemblies, but the'delivery situation was not 
satisfactory at the time work was started at New York Ship. 
This situation was improved in time for fabrication by directive 
assistance. 
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The procurement of fabrication tools had been initiated 
by du Pont prior to the start of work at New York Ship in 
anticipation of critical requirements for such equipment. 
Du Pont was engaged in development work with the 
Air Reduction Company to perfect the special tube welding 
equipment later used on all units, and with 
Consoltdated Machine Tool Corporation in connection with 
special boring equipment of a capacity to handle large 
tube sheets; but the rest of the welding machine and 
machine tool procurement program was carried out jointly 
by du Pont and New York Ship after the beginning of the 
NYX Project. 
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v- SECURITY 

POLICIES AND PROCEDURES 

Security was a vital consideration during the entire 
NYX Project. From the very beginning of the program, the 
safeguarding of information and~materiel was a primary 
objective comparable to construction of the equipment. 

The security measures taken by New York Ship in con- 
nection with the NYX Project were under the general super- 
vision of the Atomic Energy Commission. Representatives Of 
the Commission made frequent inspections of the shipyard and 
the procedures of the NYX Security Office. 

Access to plans and restricted data was limited to those 
with an actual "need to know" who had been cleared for 
security by the Atomic Energy Commission. The shipyard was 
protected by a watch force and fences, while areas in which 
classified NYX work was done were further screened by 
barriers and patrolled night and day by special armed guards. 
All who entered classified areas were required to present 
passes and be identified by guards. 

During preliminary negotiations with du Pont, New York 
Ship could not be informed of the classified details of the 
NYX Project. The equipment to be built was designated simply 
as tube sheets and the test operation outlined only briefly. 
When a Letter of Intent was issued by du Pont on 
April 25, 1951, it became necessary to,advise New York Ship 
personnel of classified details of the job. Personnel 
Security Questionnaires were made out by key personnel of 
NewYork..Ship who.would be the first to have access to 

'restricted data. On May 21, 1951, the first eight individuals. 
to be cleared met in Wilmington, Delaware, for the purpose 
of orientation concerning the NYX Project. 

In the meantime, on May 8, 1951, representatives of the 
Security Division of the Atomic Energy Commission visited 
New York Ship and surveyed the plant. They recommended that 
the company establish a separate security office for the NYX 
Project. On June 18, 1951, New York Ship engaged 
Henry W. Rodney, a ~former U. 
in-charge; 

S. Secret Service Special Agent- 
as eecurity officer of 'the.NYX Project. 

PERSONNEL SECURITY 

The first work of the NPX Security Office was the pro- 
cessing of Personnel Security Questionnaires for the large 
number of New York Ship employees who would soon require 



knowledge of restricted data in order to carry out their 
duties. The Security Officer interviewed each one, briefed 
him as to security requirements, and determined wheth;;o;ie 
employee desired to be assigned to the NYX Project. 
who volunteered were then photographed, fingerprinted and 
processed in accordance with directives of the Atomic Energy 
Commission. Normally "Q" Clearances were requested. These 
cl.earances required about two and one half.months for 
completion. When it was not possible to anticipate the need 
for cleared personnel and the delay would slow the NYX 
Project, requests were made for "QEe (Emergency) Clearance. 

Clearance of du Pont representatives was administered 
through the du Pont organization. The Atomic Energy 
Commission notified the Security Office of du Pont employees 
cleared to work on the project, and passes were issued to 
them by the NYX Security Office. 

An "exchange" system of passes was used for identifit 
cation of cleared personnel. Such personnel were issued 
identification cards by'the NYX Security Office. Each card 
contained a description of the individual, his NYX number, 
photograph and signature. Matching badges were kept by guards 
at the entrance to the restricted area and classified either 
as tlactivell or "inactive". Upon presentation of his identifi- 
cation card, a person whose badge was in the eactivee group 
would be issued his badge which he was required to wear at 
all times in the restricted area. On his departure he would 
return the badge and receive his card. Special permission was 
required from the Security Office to admit persons who, 
though cleared; were not actively engaged on work in the 
restricted area, and whose badges were, therefore, filed in 
the einactivel* category. 

A number of visitors representing various agencies and 
vendors found it necessary to visft the'project. 'They were 
required to obtain advance permission from the Area Security 
Officer of the Atomic Energy Commission. 

During the period of operations of the,NYX Security 
Office, approximately 2850 separate visits were approved by 
the Atomic Energy Commission. Since numerous visits were 
made by the same persons, the number of individuals visiting 
the project was considerably smaller. Each visitor was pro- 

', 

cessed by the NYX Security Office and escorted while in the 
restricted area. (The above does not apply to individuals who, 
because of frequent visits,, were issued regular photographic. 
identification passes under the "exchangee system.) Both 
chronological and alphabetical records were maintained of all 
visitors and were held by the New York Ship Security Office 
until disposal was authorized by the Atomic Energy Commission. 

, 
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Upon the closing of the NYX Security Office with Build- 
ing 10 no longer a restricted area, the exchange Wetem was 
abolished and visits were handled in accordance with regular 
shipyard routine.. Admission was controlled by the watch 
force at plant gates, and granted when authorized by du Pont 
or the NYX Project Manager. 

When employment of a cleared individual. was terminated 
or he no longer required access to classified material, his 
clearance was also terminated. He was interviewed by the 
NYX Security Officer to make certain that he turned in all 
papers and other classified material and was warned not to 
discuss any,classified information he might possess. He was 
also required to sign a Security Termination Statement which 
was forwarded to the Atomic Energy Commission.. 

As work of a classified nature drew to a close in the 
spring of 1953, the number of clearances to be terminated 
increased.sharply. With the cldsing..of the security phase 
of the project in Building 10 on May 13, 1953, the NYX 
Security Office made personal contact with all cleared 
personnel, except a few whose'duties would require continued 
access to either classified material or restricted data. 
NYX identification cards were recovered from employees and 
destroyed, as were all exchange badges used in the restricted 
ar~ea of Building 10. Each employee whose "Qct clearance was 
terminated was briefed and required to sign a Security 
Termination Statement. 

When the NYX Security Office was closed on June 19, 1953, 
clearances were outstanding for 50 employees of New York 
Shipbuilding Corporation. During the two-year period of 
operations of the NYX Security Office, a total of 487,wQ~~ 
clearance~s were processed.to completion and approv'al by the 
Atcmic 'Energy ~Commission.' j 
closed, 

When the NYX Security Office was 
cognisance'of outstanding clearances was transferred 

to the New York Ship Security Office for termination at 
appropriate times. 

MATERIEL SECURITY 

During the early stages of the NYX Project;materiel 
security measures were concerned chiefly with blueprints and 
documents. .Safesand combinat,ion lock cabinets were pro- 
vided for storage of such.materie1.s': Outside .of regular 
working hours; guards made hourly checks of all such safes 
and cabinets. 

As fabrication of the process units proceeded, it' 
became necessary to store uranium at the shipyard for use in 
tests of the “NYP Unit which wasto be assembled in Building 



36 

j.0 in the South Yard. Accordingly, a wire cage approximatelY 
48 ft. long was built in the southwest corner of the building 
and, after'inspection and approval by Atomic Energy Commission 
representatives, was established as a restricted area on 
October 10, 1951. When the first shipment of'uranium.arrived 
shortly thereafter from Oak Ridge,- Tennessee, itwas stored 
in the cage and a continuous armed watch was' posted. 

1 The restricted area was enlarged on December 15, 1951, 
to include the uranium cage and an additional 8200 sq. ft. 
to be used in uranium loading operations. This area was 
surrounded by a cinder block wall, topped with composition 
panels. The restricted area was further enlarged on June 6, 
1952, to include all of Building 10. Since one end of the 
original building opened directly into Building 3 and one side 
was open to Building 5, extensive barricades were required. 
A personnel entrance was provided in then north barricade and 
designated Main Personnel Door No. 2. All other entrances to 
Building 10 were secured with padlocks. The restricted are+, 
in which the f'NYX1l Unit was assembled and tested, was 
covered at all times by five guards so stationed that the 
entire area of the building was under constant surveillance. 

Much of the work on the process units was carried out in 
the different shops of the shipyard simultaneously with the 
company'sother activities. The normal yard security .~ 
restrictions were considered adequate at this stage of the 
work, except that additional anti-sabotage precautions were 
taken. 

Accountability for the uranium used in test operations 
at New York Ship was, in the case of the NYX Project, 
assigned to the Se'curity Officer. He was designated Account- 
ability Representative of the Atomic Energy Commission and 

:in thatcapacity received; stored, issued end'kept records of 
all uranium used in the NYX Project. He was assisted by an 
employee stationed at the cage in which uranium was stored. 

The accountability representative issued uranium to cer- 
tain other organizations such as Arma Corporation and 
American Machine and Foundry Company which required‘the mat- 
erial in constructing components for the process units. 
Such transfers were made only at the direction of the 
Atomic Energy Commission. 

At the end of each month, the accountability officer 
took an inventory and submitted a report tothe Atomic Energy 
Commission showing all transactions in uranium. 

.Uranium for the NYX Project was received in twelve 
separate shipments by truck from Oak Ridge, Tennessee, with 
the first shipment arriving on October 10, 1951. 
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Return of the uranium to Atomic Energy Commission custody 
began on February 24, 1953, and continued until April 29, 1953. 
A total of eleven shipments was made to the Savannah River 
Plant by truck. 

By letter dated June 3, 1953, the New York Ship Account- 
ability Representative was notified by J. 1~. Rubin, Account- 
lability Representative, Atomic Energy~ Commission, Savannah 
River Operations Office, that all uranium materials received 
bv New York Shin had been accounted for bv other authorized 
accountability stations. The accountability station at 
New York Ship was thereupon placed on the inactive list 
of May 13, 1953. 

NYX SECURITY OFFICE AND STAFF 

as 

The NYX security office consisted of two rooms on the 
second floor of the Employment Building. Personnel were as 
follows: 

Security Officer Henry W. Rodney 

Senior Clerk and 
Assistant to 

b/18/51 to b/19/53 

Security Officer Warren S. Jones 6/25/51 to b/19/53 
Secretary Mrs. Dorothy M. Marshall* 4/25/51 to 5/15/53 

Note: *Employed in processing security questionnaires 
prior to formal establishment of NYX Security 
Office. 

During the summer and fall of 1951, additional typists were 
used to prepare Personnel Security Questionnaires. A 
maximum of four was required.and all were released by 
N,ovember, 1951. 

During the period of activity of the NYX Security Office 
at New York Ship from June lE(, 1951, to June 19, 1953, no 
known incidents involving compromise of classified material 
took place. 
of 

There were no known cases of sabotage or loss 
classified material. 
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Existing Buildings 3, 5 and 10 in the South Yard were 
well equipped for fabrication of the NYX Project. Known as 
the Machine Shop and Blacksmith Shop, Buildings 3 and 5 had 
been modernized and Building 10 constructed in 1940-1942 
under Navy contract to fabricate and assemble large gun 
turrets for cruisers and battleships. 

Equipment consisted of 'horizontal and vertical boring 
and facing mills, planers, lathes, turning and general 
purpose machine, welding positioner, radial drills, layout 
platens and two turret erecting pits. Excellent integrated 
overhead traveling crane facilities existed with'capacities 
ranging from 5 tons to 250 tons lift. Also there were 
railroad,trackage and equipment for transporting materials 
between the' shops and the North Yard, including a specially 
designed barge and landing platform adjacent to Building 3 
at the south side of Newton Creek, for transporting turret. 
assemblies by water. 

At the time surveys were begun in April, 1951, to 
determine the changes necessary to undertake the highly 
classified and specialized experimental NYX Project, these 
buildings were in occasional use for heavy machine work and 
generally for st,orage of large items of marine equipment. 
Following discussions with shipyard officials regarding the 
necessity for continued access to, and occasional use of, 
heavy machine tool facilities for the normal shipyard 
program, du Font engineers continued their surveys to deter- 
mine acceptable architectural changes that would assure ade- 
quate security.control, and additional temporary electric 
power and water facilities required in connection with the 
proposed test and partial operation of the prototype unit. 

Upon completion and approval of the preliminary studies 
in June, du Pont issued drawings for bidding purposes. The 
required work included a concrete foundation mat and twelve- 
'sided foundation tower, temporary motor and pump foundations, 
inner and outer security barricades, control room and 
construction offices, instrument shop and dark room, pre- 
cision crane runway and supports, stairways and platforms, 
and relocation of a 20-ft. boring mill. Temporary electric 
'power and water facil~ities were also'required. 

Completion of inner barricades and assembly components 
WEiS originally called for by September 1, with'balance of 
work to be finished by October 1, 1951.’ 
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The shipyard maintenance departments were staffed for 
normal repair work only, and were not in a position to under- 
take this additional work; nor was there reasonable assurance 
that temporary help could be obtained quickly in the necessary 
trades of carpenters, plumbers, welders, steel erectors, 
electricians, laborers, etc. from the commercial labor market 
at a time of high industrial activity in the area. This 
situation was reviewed with du Pont and Atomic Energy Commission 
representatives, and the proposal to subcontract the work was 
approved. Competitive bids were solicited from Ralph Cornell, 
Inc., Goldner Construction Company and Kauffman Construction 
Company. 

Cornell's low bid of $511,979 was selected and approved 
'by du Pont and Atomic Energy Commission and confirmed by 
NewYork Shipbuilding Corporation Purchase Order 8643-l dated 
August 2k, 1951. Cornell, a contractor primarily for 
structural steel erection, with offices in Woodbury, New Jersey, 
undertook the structural steel work himself and subcontracted 
the balance of the work as follows: 

All pipe work for Cornell was done by Benjamin Lessner 
" Company, Inc..of Philadelphia; al.1 electrical work by 

Electra Construction Company of Philadelphia; all 
carpentry and general work, including forming and pour- 
ing of concrete, by Consolidated Construction Company, 
Inc. of Woodbury, New Jersey. 

Subsequent .design changes and additions to scope of 
Cornell's sub-subcontract amounted to $72,325 increased cost. 
These Included forty-five items such.as increased size and 
thickness of foundation mat, 340 ft. of steel fencing for 
security purposes, additional pump and motor foundations, six 
heat exchanger supports, 145 tons of-trap rock to fill in 
substation area, six permanent pump’ and motor. foundations, 
cooling water supply and drains from six substation ,trans- 
formers, additional stiffening and concrete fill for twelve 
temporary pump and motor foundations, realignment of temporary 
pumps and motors, additional foundation and timber structures 
for heat exchanger, additional concrete work, floor topping, 
hand rail, etc. 

The additional items resulted from design changes, unfore- 
seen construction difficulties and work that was not antici- 
pated when bi,ds were 'requested ona lump sum basis. ,The 
urgent need for'the'facilities had made it necessary to extend 
invitations to bid prior to the completion of firm design 

' drawings SO that certain changes,were to be.expected. The 
additional work was covered by Purchase Order 8643..1A dated 
November lS, 1952. 
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Building 5 Barricade 

The barricade in Building 5 was,smaller and of simpler 
construction than the north barricade.' It covered approxi- 
mately 3400 sq. ft. of opening. ~Framing for this barricade 
consisted of wood posts set 12 ft. on centers with wood girts 
on 4 ft. centers. Aside from the framing, this barricade 
was similar to the north barricade described immediately 
above. However, there was no opening with drop curtains and 
no curtain above since the'barricade extended from the, floor 
to the roof. Width of barricade was 120 ft.'and average 
height 26 ft..'except for two dormer window sections each 21 
ft. wide and a,pproximately 7 ft. high. Work was started,on 
August 17 with.laying cinder blocks. The barricade was com- 
pleted September 5. 

Assembly Room, Platforms, Storage Racks, Inner Barricade and 
IIS~U~~~ Locker 

The assembly room',, referred to generally as the "loading 
area" was in the southwest scorner of Building 10 and was 
approximately 90 ft. square. It was closed off from the rest 
of the building by.a.fixed.,.barricade and curtain on the north 
side approximately 47:ft';.':high, and on the east side by a 
barricade extending'fromthe floor some 60 ft. to the roof. 
The canvas curtain, atther'top of the north barricade provided 
access for two 30-ton cranes by means of a hand-operated 
canvas drops curtain. Thi,$was the first area to go under 
security and provided. facilities for storing inactive slugs, 
storing '*Q*' foils and V't:rods, loading and unloading f'Q" 

' foils, boiling slugs to test for leakage of containers and 
for pressing and shearing of aQ1t foils to,be scrapped. 

The first work done in the loading area.was construction 
,of the barricade, the east wall of which was started 
August 9. The original plans for the north wall of the 
barricade called for five timber bents 31 ft. high averaging 
17 ft. 6 in. apart between which were supported s-in. channels 
supported by sag rods. Nailers were to be bolted to the 
channel girts and wallboard nailed to them except for bottom 
8 ft. which was to have been 
corrugated. 

sheet metal, either plain or 
Late-deIivery of channel steel forced sub- 

stitution of wood girts and studs. As a field change, 
asbestos board facing was used. except for bottom E! ft.. where 
cinder blocks were used in place of sheet metal. The east 
wall of the barricade was built of wood framing.with 
asbestos board facing and cinder blocks for lower 8 ft. 
Fastening this wall to the building steel eliminated the need 
for timber bents. The 'last work done on the barricade walls, 
of the loading area was the covering of the roof truss 
directly over the north barricade with asbestos board; This 
was completed August 29. 
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Also in the loading area was an overhead monorail system 
supported by approximately 380 ft. of 12-in. wide flange 
structural steel beam. This supporting steel was hung from 

..the .roof trusses with bottom .of monorail steel.being 2 ft. 
'above,the bottom of the roof,trusses. All steel'work was 
prefabricated and, in the loading area, either bolted or 
welded in place. In the southwest corner of the loading area, 
a woven wire locker 10 ft. by 45 ft. and 11 ft. high was 
provided for storage of slugs. 

Cornell's sub-subcontract provided for erection of all 
the platforms and walkways described above and for the 
erection'of the two storave raclcs the monorail supporting 
steel (but not the monora?l itseli), fabrication and erection 
of the'slug locker and placing of 2500 s 
of "Crete-fix" (a special concrete grout 4' 

ft., more or less, 
to provide a smooth 

floor surface in the operating area of the hoist truck. 

Construction of the walkways and platforms was started 
August 16 and completed August 24 except for walkways on top 
of the storage racks, and sliding doors in east and north walls. 

‘. 
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TWO flights of wood stairs in the southeast'corner of 
the loading area led to a 20-ft. high wood platform some 30 
ft. by 40 ft. in size. This main platform was supported on 
wood posts from the floor as was a 2-ft. wide wood walkway 
running north from the main platform. 4 3-ft. wide wood 
walkway ran west from the southwest corner of the'main 
platform ~dnd was. supjziorted onbrackets fastened to the south 
wall columns. This walkway gave access to-wood walkways 2 
ft. wide at elevation 22 ft. along the top of two storage 
racks, each of which extended west some 56 ft. : 

The storage racks were constructed,of structural steel 
and were 56 ft. long, 2 ft. wide and' 22 ft. high ,with'pairs 
of 4-in. channels at the top. *VQ1l foils and .eC'l rods were 
stored vertically in these racks, being supported at the top 
by wood blocks clamped around them. 

A separate wood platform for the tipping table, approxi- 
mately 7 ft. by 27 ft. at elevation 9 ft.,,nith a stairway, 
was located under the northwest corner of the 'main platform. 
Another wood platform 4 ft. 4 in. by 14.ft. at elevation 4 
ft. with stairs at center of east side, was located under 
west end of two openings in the mainplatform. 

Two structural steel transfer fixtures bolted'to the 
side of the main platform were used:to transfer,"QYfoils 
from the monorail hoist to a specially equipped hoist truck. 
This truck was used to mo,ve Q. " " foils from the loading plat- 
form to the storage racks and later from the storage racks 
to a transfer fixture near the WYX" Unit. 
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Later minor revisions to the platforms, started October 1 
and completed October 6, were covered by an addition to the 
scope of work. 

"Slug" locker'erection was started August 18 and completed 
August .21.. Wire,panels were prefabricated for this locker 
,but 'some obstructions not noted in original plan.required 
reworking of some of the panels. On September 7 metal screen 
was placed over windows in "slugn locker. Though not in the 
sub-subcontract no addition to scope of work wasmade for' 
this extra. 

/ 
Erection of sliding doors in east and'north walls was' 

started August 28 and completed October 2. 

Late delivery of the structural steel for the storage 
racks delayed their erection which was started, December 5 
and completed December 7. 

The supporting steel for the monorail was:erected 
September 29 and while.erection of the 'monorail itself was 
not a part of Cornell's sub-subcontradt b.ecause it was 
originally intended that New York Ship .personnel would erect 
it, labor policy dictated that Cornellts'men should do this 
work and also that they should install.the electric power 
to it. Both of these items were covered~by additions to the 
scope of the contract. 

The amount of "Crete-fix R floor 'topping in the loading 
area was increased because of revised design. This was 
covered by an addition to the scope of the contract. 

Subsequent to the completion of Cornellts sub-subcon- 
tract, New York Ship personnel added to and revised~some of 
the strudtures in.the loading area and &so installed 
various equipment and facilities. 

Control Room. Dark Room. Instrument Storage and Repair Rooms 
and Operating Department Office 

Other thanthe llslugll locker' previously described, the 
rooms and office listed above were the only separate en- 
closures constructed by Cornell. 

The control room, 20 ft. by 27 ft. by 12 ft. high'was of 
wood frame construction with exposed studs on the outside, 
plywood-lined walls inside, and "Celotexrf lined ceiling. Roof 
was covered with tongue and groove boards. 

The dark room, built against the east wall of the control 
room, was 8 ft. by 15 ft.~.6 in. in siee, including a labyrinth 
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entrance and was lined completely with Velotex". It was 
painted black with all openings sealed to make the room light 
proof. Cornell furnished a 50-gal. capacity electric water 
heater, a sink, piped hot and cold water, and drain to a 
sewer. He, also, provided an exhaust fan for the dark room. 

The instrument storage and repair rooms, each 20 ft. by 
23 ft. in size, were located in the south end of Building,5 
where it adjoined Building 10. During the early months of the 
job, the Control Room was used as an office by the Instrument 
Engineering personnel. Both the storage and repair rooms 
were constructed of woven wire panels. The storage room had 
a woven wire ceiling but there was no ceiling over the repair 
room. Woven wire design was used to make use of a roof- 
mounted unit heater in this part of Building 5. Since these 
rooms were located against the south wall,of Building 5 and 
against the Building 5 barricade, woven wire panels were 
required only, for 'the north wall of both rooms,, the partition 
between them, and the ceiling of the storage .room. 

Framing of the 'control room, dark room and office was 
started September 5. Erection of woven wire panels for 
instrument storage and repair rooms was started September 25. 
Work on all these items was completed October 17. Field 
changes called for: 

1. Partitioning the north end,of the Operating Depart- 
ment office to make three small offices out of a 
single room. 

2. Revising the lighting system accordingly. 

3. Providing the additional doors required. 

4. Providing five metal louvered ventilators. 

5. Providing work benches forthe dark room and the 
instrument repair room. 

6. Applying "Crete-fix",to office floor. 

FOUNDATIONS 

NYX Unit Foundation 

The "NYX" Unit foundation was a twelve&sided hollow tower 
approximately.33 ft. 6 in. high with sides 6 ft. 10 in. long 
and walls about 5 ft. 3 in. thick. The tower sat on a con- 
crete mat 46 ft. by 76 ft. in size and 3 ft. l-l/2 in. in 
height. The mat in turn rested on a 12-in. structural concrete 
slab to which were anchored 6-in. I-beams 4 ft. on centers. 



t ;FLyinforced concrete filler had been poured between'the 
The structural slab in turn was supported by pile 

cluster: under each building column. Only the ,mat and tower 
were new construction. 

Platforms surrounded the tower at elevation of 18 ft. 
and 34 ft. above the original floor. Four flights of stairs, 
at the east side of the mat; gave access to the two tower 
platforms mentioned above. 

Work on the mat began August 7, and it was poured 
August 13, requiring approximately 400 cu. yd. of concrete.. 

A misunderstanding'regarding the size of the foun- 
dation mat, 46 ft. square versus 46'ft. by 76 ft. required 
an addition to the scope of the contract. A revision 
increasing thickness of the.mat from 2 ft. 6 in. to 3 ft. 
l-1/2 in. required another addition to the scope of the 
contract. 

Erection of forms for the foundation tower and tying of 
reinforcing steel began August 16. Cornell.rented reusable 
steel panel forms for this construction. The first lift, up 
to elevation 17 ftl lo-3/4 in. was poured August 24, the 
second lift to elevation 27 ft. September 7, and the third 
and final lift September 14. The four small piers at top of 
the foundation which supported the eC" rod actuator frame 
were poured September 20. 

Structural steel at the top of the foundation was set 
in place November 2 and bolted loosely, since it would have 
to be removed temporarily when the wNYX1' Unit was placed. 

The two platforms around the unit foundation were ' 
supported by wood brackets fastened to the concrete with 
steel clips and bolts with lead cinch anchors. Drilling for 
these' anchors started October 1 and was'completed October 2. 
Erection of the two walkways was completed October 9. They 
were later strengthened considerably by the addition of 
supporting brackets with knee braces to corner posts in the 
handrails. This was done because of a change'in the estimate 
of the number of people likely to be on the platforms at one 
time. 

Because the stairs, to give access to the two platforms 
around the unit foundation, 
craneway structural steel, 

were supported from the precision 

erection of this steel. 
construction was delayed pending 

Work was started on the stairway 
December a and was completed December 14. 
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Pump and Motor Foundations 

Temporary Pump and Motor Foundations 

Twelve temporary pump and motor foundations were origi- 
,nal$y, designed.as grillage.beams welded to the 6-i,n. 
anchored in',the' structural~ floor slab of Building 10. 

I-,";;;; 

was no structural floor slab under the six temporary pumps 
on the Building 5 side of the unit,and design called for 
the grillage beams to be anchored to an 18-in. thick rein- 
forced concrete pad approximately 11 ft. 6 in. wide by 16 ft. 
9 in. long. The pump base was bolted to 8-in. beams and the 
motors were bolted to 12;in. beams which were welded to the 
8-in. beams. During operation of aligning pumps and motors', 
it developed that flexibility of grillage beam foundation 
prevented alignments to tolerance desired. As a first cor- 
rective measure, stiffeners were welded to both 8-in. and 
14-in. beams. This was covered by an addition to the scope 
of the contract. While this reinforcement of the grillage 
beams permitted satisfactory alignment, it was found upon 
start-up of motors that excessive vibration occurred. To 
further reinforce the grillage beams and provide additional 
mass, they were encased in concrete grout. Addition of'this 
grout very appreciably dampened motor vibration. Placing of 
this grout was covered by an addition to the scope of the 
contract. 

The l8-in. thick concrete pads for'the six temporary 
pumps and motors east of the unit were constructedfirst. It 
developed there was a misunderstanding regarding design for 
these six foundations. The additional work over and above 
that contemplated'by Cornell, at the,,time he made his bid, was 

.covered by an addition to the scope of the contract.' Con- 
struction of the concrete pads was started August 21,and 
finished.September 17.. Placing of grillage beams, including 

-,grouting, for these six pumps wasp completed 0ctober.l. W.or.k 
of aligning the east pumps and motors was started October 4, 
and was nearly completed October 10 when it was.decided 
reinforcement of all grillage beams was required. -fn the 
meantime , grillage.beams for the pumps west of the,unit'had 
been installed. These were welded to the 6-in. I-beams in 
the fl,oor. 
October 19. 

Reinforcement of the grillage beams was completed 
Realignment of the six motors east of the unit 

was completed October 16 and was covered by,an addition to 
the scope of the contract. Alignment of the six pumps west 
of the unit was started October 17 and completed.October 24; 
Grouting of the temporary pumps and motors was started 
October 22,and was completed October 29. Another addition 
to the scope of contract was required to reimburse Cornell 
for.work done in removing burned-off studsin pump bases. 
Thi,s was done by redrilling and retapping the stud bolt hbles. 
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1. Date Of campi1atian: 

2. oprations Office: 

3. Mame and Mdress Of contractor 
and contract Number 

Ir. Name Of Parent corpration: .: 
5. Principal Type Of iio* 

cover& by the contract: 

1. Extent of services Of this 
AE Sub-contract: 

ft. Where will I~lm-k be carried on: 

9. Tel-m Of Sub-Contract.: 

10. Type Of Sub-contract: 

:. 

.: 
., 
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Process l!e”elome”t construction Total 
New York Shipbuildi~ (less fee) 

(Maxim fee) 
s3,coo,ooo Q12,2W,Lml $15,200,000 

380,ooo soo,ow 1,180,003 

m Pant, 2,500,000 2 LOO 000 I, 900 000 
TOTAL ~5,~~%0~ TE!+&m @fiE&E 

Dc"elapne"t eld desi@l uo* to be performed at hone Of New York ship'building Cm-p., 
Camden, N. .J. Fabrication and assembly of reactors at Swarmah River Plant. 

Effective Date: April 25, 1951 
Estiwnted Completioi Date: Late 195L 

cost plus a fixed fee. 

.: 



11. Reasano reo,uirinr the use Of a 
CPTF S”h-contract rather than 
Lump-5°F or “nit Price: 

1,2. Reasons for Selection Of this 
Sub-co*nctor far the Particular 
Work : 

13. Relation Of the >!o* to be 
?erf.abmed under this Sub-contmct 
with b,Olork Beixp Perfomcd ““dW 
Other contract: 

16. Total kmunt Of Sub-contradct: 
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,..‘I 
.. ::‘j. ,, .. 

‘.’ .’ 

,..: 

‘;... 

:::. ‘. ., 
.: 
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(b) Amount Of Fees: 

Original Estimate 
as Basis of Fee 
bl5,200,MX) 

Total Obligations: 

616,182,500 

CO!!lp"ted Negotiated 
Fee Fee 

51,180,ooO L) 9 ,oo 

I.. 
: 



coNSTWCTION Fy 1952 Fp 1953 F-f 195L me 129,Mk3 Fp 
_____ 

overhead lillovance m 300,ooQ --_-- 
Other 3,263:916 1,138,L00 ----- 
OmFmIo,~ 
Fee 118,028 135,912 ----- 
overhead Allowance G4,905 

1,670,9ld1 
m,095 

89,900 
220,200 ----- 

other 1,7LL,O56 866,coO _____ 

NOTE: Estimated Expenditures Reflect Fund.3 Authorized TO Date. 
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lubjeotc TRIP REPORT - 1w\J XORK 6XXPBUILGIMl O3Rt9RAfION - JANOAEX 11, 1952 

Classification Changed To 
UNCLASSIFIED 

m - Justin ~6rp and wwy Stinflr, Reactora Brenah 

du P&t - E m%w&; Prooe60 
, l 

:. L-p-, m 
JohnXann, " (Maint8nanca Suparvlsor) 
Webb Willis, Construction (In6trumentatlon) 
Jim Eaakar, l I 

Oeneral statue of the work is 66 follow6r 

Tank fabricaMon--Aesembl~ of sectiona for 
?abrlcated for "IV rmlt not yet resembled. 

131x unit in progreaa, plet.%a 

Assembly of tank end heat exchangers --Concrete silo nearly complete, pad6 
and fittings for tank being inetelled, procees vwe and river vetar Pip- 
lnstelled, heat exahengere on hand end platform6 installed. 

Instnmsntation--Layout oomplecbd end preliminary installation started. 
Equipment not yet on herd for all meetlurements. 

&oCe66 equipment--Approximately 150 @qm folla loadedvlth uranium, tuo Slug 
loading e:ld two megaalne loading machines on hand and oparatlng, v66h and 
test stetlon nearly complete, tipping table lnstelled, layout and aqn tube 
iri6pectlon table6 installed. 

Detailed description of vork strtus follows: 

Tank Fabric&ion 

WX unit--Fabrioati.on of the top and bottom tank sections 5.6 nearly complete. 
~topsectlon oonelsts of the plenum and the gee chsmberl the bottom 
seotlon wnsista of the shield and the gen plenum. The top halfwas In the 
horisontal boring mill having the tubes milled to a common plane when 
lIl6paCt0d. Ilanifolde for the Inlet process wabr had not y&been welded in 
due to the reatrictlona on sise Imposed by the mill. 
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) ," Top seotbnof Bm tankproperwithovarflow noacle~ WY beingwelded 
to@hor in seatlone. 

(It is of inkrwtto noti here that the omtlronblocks rhiob fonmtrl~ 
we- ta have been used for the transfer of heat from the outside walls of 
the tank ham been replaoed ulth an open jaokot filled wltb metal rings. 
Thiswsa done inorder to provide greater coolingforhiehorpworoper~ti~ 
at MOO IN end gmobr.) 

Thenndl shield plate and aupportlng waeb for the biologlaal ehield have 
k,’ been fabrlcatod end are ready for essembly. 

:., 

VP unit--All of the horisontal plehs vem essentially oJmplsta. Further 
Stheso, including insertion of t&e tubes, apparently ls awaiting 
avall8bllity of equipment and experience on eNXX* unit. 

Assembly of Tenk and Heat Exchangers 
', 

, 

The concrete shield and supporting atructuxv for the tank is poured and in 
plecs. too prooess.piping or lnstrumentetion has pet been instelled In the 
etructure. 

Twelve do00 gpmpumps and their sssoclatedmotols areinstalled and ready to 
beturnedowr. The river water piping has been instslled and six heat 
exchangers sre on hand but not get lnstslled. One platfow is being prepalsd 
for the Sawnnah River typ exchanger. Power testa on the pumpmotors ars 
scheduled for the week of January 13. 

Instrwnentatlon 

I A I.)6 p5.e sectar of the tank la to be oompletely lnstruwntad for flow, 
temperatun,, and vibration. 

Temperstuna--Four thermocouples at-w ti be placed on each nqn tube ln the 
'instrument pin directly below the cools& channels; several othsra are loceted 
ln the tank below the top shield and above the bottom ehield. In addition, 
thewocouples are in be placed at eaah of the al? inlets and outlets to the 
tank and to the hcat exchange=. Reoordtng will be made on a%egmental recorder" 
and instrument llghte by a eyatea previously descr1bed.l 

1. See memo, A. J. Stinger to files, y/26/51, Vngimering RePiew 
Meeting on Instrumentation - All Areas - September 20, 1951." 
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Flaw--FIDw monitoring of all t& rqr tuboa in a l/6 pie raator la to be 
~mplished by mum of a 8abam otilislng a wriea of rotary valvw. 
0x0 valve is eonnsobd to six vqe tubae and the floe through eurhtuba 
paesos to a Brovn dlffemntial pmmub tranmlttar in turn ar th valm 
ir automatically posltlonad. gleatrlcal Dignab from tlm diffm-entlal 
prasmra truwmltters will be reowded ona oegxmtaltype ofreaorder. 

Flow through ths heat exchangera, tauk inlet aud outlat aonneotione, and 
the therm1 mhiald will al.00 be monltomd. 

Vibration and Stress 

Streln gagee are to be mountad in groupa of four on tha eqw folle - 8 to 
a loll. The gagvs~are placedro aa to meaeurelongltudlnalatraseaa at 
the top and center sections on each of the four tubeo In a vqv foil. 

In addition, several eocalarombm (Calldyne) are echedulad to be plamd 
at WI-IOUII polnta Ineicb~ the tank. 

Appropriate lndiaationa for the above till bo made by meana of galvanolaeters 
and recording oscillosaopas. 

_,’ 
Other r4acellaneoua inetrumenb ara echaduled for twtvlth the tank, including 
vlbratomttars, displacement tp gagw, et& 

Meet of tha instrumentation, eapeoially the unuauel elements, are being 
fabricated and taut.4 at k3U before lnstallat1~on at NXX. 

Process gqulomant 

.-.. 

Operation ::f the xqv foil lofsdlng equQ3ment~Q in full swing. Several of 
the maahohiaee, including the magazine loader; appeared to raqluire soma addi- 
tional development work. In spits of a rather clmmy approach to the handling 
problem (unique at WIX due to large amount of manual labor involved), a fair 
rata of assembly Y~B approachad. Tvalw fo1l.a par day nov conetitutaa a good 
loading, but with lmpmvementa In the magazine this can be increased TV JC 
to h0 using two magaslnes and tvo loaders. 

,,.’ All of the 150 foils loaded to date are the plain lx type using boat tail 
epacara betvaen sluga. 

The wash and teat’atation vaa 1noomplet.e end therefora not operable.’ This 
ia an important element in the operation due to the tfme cycle Involved and 
wuld bo a roatrictlw itam in manufactum. 

Itvae,noted that lneufilcientepace had been pmvided on the lo~dlng platform 
for the vertfoal eqv foil dlsaesembly meohins and that no olana have been made 

,. for the horlsontalplov me0 
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R.K.Mason, Fii, BRP (3) 
C.J.Velth, 14 8t E Section 
H.L.Bun!&-A.D.Duff 
J.K.Eamil 

, J.R.Turner 

1 ., AJJPERATI013 - COMPLETED =PPZ'NO ISJSTRUCTIOR !' . . 

Please add to all copies 
Carbide ik Carbon Chm. Corp Ix 
Aviation Corp. KanSa8 City MO. ehippi 
Miller Mfg. Co: on du Pont order AXC 2 8 

0oxes furn.t shed 0y 

material furnished bg othera. 
3-l/2 aontalnlng 

Carbide & Carbon Chew Corp. 
will aombzne the material received from Bendix and the con- 
tainers on this Request for Purchase and ship in the boxes 
(AXC 843-312) to Bev York 3hlPbulldlng Corp.,. Camdep, 61.5. 
Attnr of Ii. Ii. Pierce. 

By copy of thfs :Request for..Pumhase alteration to Hr. Piem 
Dlew Pork shipbulldlng Corp. they are ,advised &at all of 
these’ containers and contents ~tbgethep tiith the ahiP;ping 
hoses are to be carefully pmaerved for diapoeltlon after th, 
experimental program at their plant has been oompleted. 


