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A HORIZONTAL ROD SEAIS = BOWD ROD - h, B. Johnsen

Future pile design indizates that it would be desirable to eliminate

the borisontal rod thizmbles because of the reactivity they absorb and
ths temperature limits they impose on pils operation, This elimination
creates a nsed for a suitabls gas seal around tbs rods, Such a seal has
been under development for the C Plle,

Sphincter Seal

4 total of 80,000 cycles ths horizontal rod sphincter seal was
cozplated without a failure® although the ®Hydrograph® wvas almost complstely
worn from the surface of the rod section, See Figure 1, The long
contimisd ease of rurning must be attributed to the excellent cost of
lubricant retained on tha sphincter bo~* as shown in Figure 2, and to

the polishing effect which thes "Hydrogreph® had on the cycling rod.

Becanuse of ths findings of the above teet, a check run was made using

a clean surfaced and a "Hydrograpbed® boot, At 3000 cyclss ths
frictional force Decame excessive for the cycler, and therefore any
posaibility of using Hydrograph on the boot only was Julged unwise..

Flaking of ths "Hydrograph" may cause a contamination problsm and i1 ths
chief disadvantage of this seal, Ths average lsak rate from pressurs loss
calculations was .0l cubic feet of gas per hour at 80°F amd 20 inches ~f
vater rressurs, °

Bgbber Hasber Segl

A pew type wnlubricated seal utiliazing sealing washers made of 1/15 inch
neofrere gasket sheet is being tested. Figure 3 shows various geal come
binationa that have been tried, Typs 1 provided a very good seal but

bhad too much frictional resistance for contimmous operation on ths cyclsy,
Type 2 lseked considsrabls gas during cycling probably because the washers
vere not sufficliently rigid withnut the backup washers as used in the

Iype 1 design, Iyps 3 lsaked somewhat however ths fricticnal resistance
was reducsd considerably over that obtained in ths Type 1 design. Type

4 shows great promise in its ability to seal a rod, 4 totel of 50,000
cyclss bas been campleted vith very good wear resistance and with practi-
cally no gas leakagas. Taolications are that thic seal may be more suitehls
for 105=C t.hm the present sph’ncter seal,

N 25 3
P el SR RS

1

A& s

Undoubtedly other washsr seal designs ere as sultable and perhaps better
suited than the Type 4 deeign for their ars numerous variables presmnet,

such as, washer material, its hardness, thickness, and length, types of

back=up washers, and number of washers necessary.

-
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B, INTAL RO, IGN = R, E, Johnson

The overall horisontal rod mockup program oonsists of several phases,
The first phase is a functional and life test of the 105=C rd&d proto=
types equipmant undsr oconditions of both startup and anticipated stages
of graphite growth, The sscond phase utilizee ths facility for develop=
ment of a rod conversion program to eliminate thes rod froblem now
rresent in the existing reactora, Ihothirdphauvmbafarthe
dsvelopment of future rod designs.

Ruotional testing of the C Pile Horisontal Rod under startup conditions
has been complated, It may be stated that on an overall basis the system
has performed satisfactorily, 4n error in the positioning limit svwitch
(P=8439) leaves the rod tip 6" closer to the graphite at ths "full out®
position than is shown on opsrating diagram P=-8522, If necessary this
may be corrected by using & 6" limit switch extension, Along with tha
startup tests the requested elactrical drive tests are being performed.
Pigure 4 shows a view of the two drive units snd the graphite end of the
mockup, The time of insertion was determined to be 44 seconds under
normal drive full spesd and 7 seconds under scram, The required data
han*«n obtainad although tests are being run to determine an inexpen~
sive way of slowing down the emsrgency drive., The horizontal rod systenm
is no longer to be used as a scram system, however the original scran
drive is to be kept as a stend-by rod driving system., It appears that
adding a series reslatancs {0 the scram drive elsctrical circuit may
accomplish this end. When this procedure has been definitely estsblighed,
testing under graphite growth conditions will begin,

The mockup was utilized in determining the best method of application and
the optimum thickness of "Hydrograph® lubricant to be used on the rod,
The results are summarized in a letter to J, C, Wood, July 21, 1952, Two
painted coats of polished "Hydrograph® are recommended, Figure 5 shows a
few of the wear spots from testing,

i
Q
:
{

P

By msans of an RMJ air sampler a relative indicstion of the amount of
"Hydrograph® loss was cbtained, 4 small amount of graphite dust collscted
from under ths seal over a bals hour of contimioua rod operation indicated
that contamination may be ¢ froblem within the inner rod room of 105-C.
Various means of diminishing this problem will be attempted,

Upon using the mockup, several oonstruction mistakes were found. The 120
volt selenium battery charger bhad not been properly alisrad to charge a
240 volt bank, The bank itself, which was obtained from ths rod system
at 100-B, vas two batteriss short.in number,

C. BORIZONTAL ROD CONVERSION - FRESENT PILES = J, M, Boberts

The problems connected with the horizontal rods in thegolder piles and the
pecessity for their ccnversion is oovered in detail in HWeR3214,

T
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propessd conversion somsists of an external thimble between the pils face
and ths barricade wall with a seal at the barricade wall, Ths seal opsrates
with an o4l lubricant on the inactive rear secotion of ths rod vhich is made
of steel, The rest of the system is built around this basic conversion
idea.

The design is nearly completed and should be ready soon for the mockup
stags in tho 1589-D Building, Of course, the actual mockuap may be delayed
until the tests sre corffleted on the C Pils horisontal rod,

The sucdess of a new type seal employing rubber washers with undersized
holes wur the C Pils horisontal rod (figure 3) has given promise of
similar success for thes rectargular shaped rod which is nscessary on the
older piles, It zay be desirable on tha rectangular rod o reduce the
mesnre drop across the washers by us a pressure balancing mechanism,
4 design for a seal housing to permiti nsive testing has besn completed
and 13 being fabricated st the present time,

Should this type seal prove practicsl for s rectangular shaped rod the ®
entire conversion would reduce itsell to a rsi# main gate with an attachsd
seal plus a pev smoothssurfaced rod tip. Ike main gate for the axternal
thinmbls design was purposely designad for use with a seal in cass ons
vag developed, T@refore all that remains for the seal type conversion
is the selsctlon ofanewrod tip, This could consist of a slight modifw
ication of the preesst tip vhers a smooth continuous zhell would be
substituted for the plates over the tubes, or it could be a complete
departurs from ths accepted msthod in which an attempt would be made to
improve ths inbour strength of the rod, This will require scme study to v
determine whether a nev design should be attempte’ at this date or whether
11:.:. more definite approach should btd taken whers only a slight modification £
necessary, :

o
Botn of the conversions - ssal and external thimbls = will be carried
similtanscusly until one or the other is deemed satisfactory for a pils

mtaJiaunn.
D, BALL IX FPRESENT PIIES - P, M, Jackson

Work on this assignment includes the study of various components nscessary
for the lnstallation of ths Ball 3X System, @

Hork done on ths Ball 3X Sphincter Seal is given in detail under the title
*Bffect of Sphincter Seal and Lukrication On VSR Drop Time®, Design
Test No, 11, by P, M, Jackson,

4 completely modified zrack filler has been received and testing will begin
very soon, The filler has undergone numeérous changes to inmsurs reliabls

operation. Ths reservoir has been increassd in sizc so that it will contain
mory mix, and 1t has been made replacesbls in order to speed up the

-
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ﬁJJJ.ngopout:lon. The outlef holes “ave been increased in number and

in order to permit easisr flow of the material, Ths crack locator
0 has been adjusted s that a more reliable hols swvey can be guide

mads and
gbave been added to prevent thw filler machine from revolving during ope:
A demonstration of its operation will de given within s week,

"-:JR Ll

B, FUNCTIONAL TRST OF C PIIE V.S, RD AND BALL 3X SYSTEM: DESIGN TEST
[} ﬁ - c. D. m

The purpose of the test is to decermine the operating characteristics of
the Vertical Safety Rod and Ball Safety Syntm‘or C Pile,

During ibe past month the V.S.R. System was installed and the rod dis=
placement time curve was obtained, Ses Figure 6. This curve was cbtained
for tvo conditions, the first was with no pressure on ths sphincter seal
and the other was with 6 fest of water pressure on the sal. 4 tabls of
the results ia shown below,

N
RN

e 2% Wl &Y

¢

TABLE I ¢
. ROD DROP TIMB « SZCOKDS
[ )
3 3 4 3
3 2 3 23
[-3
gﬁé > & % &
304 2,97 2,78
23 1,825 1,73
° °

During ths last six feet of rod travel the winch hydranlic braks is

applied. @The toulnm.nctimoftharodvithmcmavinchvu
measured to be 20,7 seconds,

The C Pils Ball 3X System is presently in ths process of being installed,
4 full charge of balls was placed in the C Pils Hopper. Ths ball l.vel

vas within 8 Inches of its top surfacs; ths weight of the charge was 1400
pounds, and the number of balls 4in the hopper was approximately 175,000,

DECLASSIFIED
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To prevent ths atmosphere surrounding the pile from becoming undnly conm
taninated with pile gasses, seals must be provided on all openings from
vhich gasses might escaps, Such a seal is nscessary on all vertical
safety rods that are not provided with thimbles. The sphincter seal has
been desizned for this application,

The last %t 105-I@ccmrred during t.h?w: of Juiy weekend, and
therefore the vorX schedulsd was postponed until ths next shutdown, This
vork consista of altering the apparatus {or msasuring the volume of gas
leakags sc that & mors positive leakags valus can be obtained,

It has not beem posaibls to measure the mimyte quantity of gus which the
Kenns Chamber indicatss is escaping.

G. DK FACILITY - J. M, oberts

This project consiste of a one-tube mockup to be installed on the pile
for checking out the feasibility of using potassium tetra~borate solution
as a supplementary control medium, The development work has advanced to
ths actual installation of u test facility on DB-Pile,

& meeting of all oconcerned parties was called recsntly by Project Enginser-
ing Unit for the purpose of scheduling all work which mist be dooe during
normal shutdown periods. It was felt that about 16 howrs would be

required to laygibe drain line which mmst pass from the innar. room
through the ve tor duct under the rear face and out ths sids of the
building to the underground storage tanks, It vas not known exactly.
vhat time limits could be expectad, but it was felt that at lsast s:.xo
shutdovns vould be required for the job, Ths naxt sbutdcowvn would be
used to plan the operations, take an RMU survey, and look over ths
situation gensrally, lsaving five shutdowns for the actual fstallation,
Since thers will be no July shutdown, ths sarlisst completion dats will
be January or February 1953 unless sams additional time is mede availabls
by extended shutdowns for ruptures, No work is planned during ths ball

X installstion since all the maintevancs personnel will be dusy elsewbkars
at that tmo '

Ths instruments are scheduled fgr a September delivery amd will be installed
as a unit while the drain-line k is being done, Ths cyeling and solution
mockeup equipment in the inner and outer rod rooms will bs pre=fabriocated

as zuch as possible beforehand and moved into position whils the other A
work 4s going ahead, ©

1
!
;

Gy ﬁ !W!’:&r a

e fomi Y

Soms concern has been expressed that the hydrogsn peroxide formed by ths
boron (f{,d} reaction would be detrimsntal to the system, Howevsr, it

- P
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was the opinion o? the corrosion group that the peroxide would actually
help to inhibit the corrosion of the aluxinum by the potassim tetra=
borate solution.

®
H, BORIZONTAL ROD SEAL - RECTANGULAR ROD - W, B, Cawley -~ J, M, Roberts
It would be dssirable to remove the horigontal rod thimblas from the

'ex:l.rting pils for two reasonsi a

1. The thimbles absorbd reactivity,
2, Dus to growth of the pile graphite, the thizbles are somewhat
dgtmaad which auso ths rods to stick, )

It i¢ proposed tn eliminate the internel thimbles by developing a
depandable gas sesl to be mounted on ths side wall of ths pile, Since
the old piles vere designed for rsctangular rodas, there is not enough.
clesrance vith pressni conditiona for rtion of a round rod, Thsre-~
fore, a new rod cros ction is rropo which is elliptical in shape,
mi‘;.mdinuuon vas nscessary to maks posaible ths design of a gas

ss

During ths past month an assembly was designed to test ths proposed
seals., This new seal testing asssmbly will be used in conjmmction with
the seal cycle~testing machine in building 189D, Several different )
seal dasigns have been proposed and will be te.ted as soon as the

is fabricated,

3. BL, QONTROL - W B, Cevisy - Jo K Roberte o

It has been estimated that a pariod of eight to ten mimutes is required
with the presently plammed ink facility in order to integrate fully a -
change in concentration throughout the aystem, This limits its use to
supplemantary control. 4 sscond dissdvantage is the fact that zero
control is limited to a tube full of w « Obviously a gas control
with variable pressure would not have althsr of thsse disadvantages.
However, in selscting a suitable gas with a high cross section and
suitable stability the search nariwws to BFj and Xel)l, Since the

cost of Xo~?l would be prohibitive. BP3 was singled out for furiger ©
development,

To determine the fa3ibility of developing such a control system, ths
characteriatics of BF3 must be ascertainsd, 4 thorough search of the
literature indicated that no BF3 has ever been subjected to frradiation
in a pils at high flux dsnsities, 4s a oconssquence, samplss are being
prepared by the Pils Services Group for irradiation tests, Soms 25
aluminum coupons vers placed in some of the containers to ds

what reaction occurs betusen tha 81'3 and aluminum when subjected

pile conditions, The aluminum coupons wers accurately weighed and
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vill be reveighed after sxposure, Also the BF3 gas vill te analyzed by
a mass spactromster bsfcre and after the sazplss are placed in the pile,

BP3 gas 1s not corrosive vher it is kept dzy. If, hovever, any moisturs
is allcwed to come in contact with the gas, it i1s expected that corrosion
will ocour, Therefore, it is desirable to have some tests rm on this

ges to deternine ths rate of corrosion for a given amount of moisture

per wodt volume of BF3, With this information it will be possidle to
determine the amount of aocisture that can be tolerated in the systen,
Corrosion tests are being prepared by the Corrosion Group,

Considerable thought has been given to possible systems for controlling
the pressure of the EF3. The three most promising are as follows:

1. The first system oconsists of a pump for evacuating the °
control tube vhich is pressuriszed from a tank through a
scitable control valve, Bere tha flow is continmously
recyclsd, Ths bLurnout can be held dowa by tainming a :
large volume in the presswre tank, The corrosion and
mechanical problems are numerous in this type u.vatau, o
howvever,

|

(¢)
2. The ncgnd system consiets of a amall vertical tube romghly)
1/2 inch in diamster and two feet long externally commscted
to ths control tube, This amall —artical tube is thmn
subnersed to various levels in liqu'd nitrogen to condenss
out any porticn of the BF3 dea.rsd {0 give ths comtrol
densities. The vapor pressurs ol BF3 at -154°C is 5 mm
which makes the method quite fsasibls since the temperature
of liquid nitrogen is =195°C, The advantage hers is the
simplicity of the entire eystem, The BF3 can be highly
purified and thoroughly dried before introducing it into
the sealed system and 1t should remain dry and pure indef-
initely., Ths 4trouble with this system is the fact that
the total volume ashould be held amall to conserve nitrogen
and yet held high to extend the burnout period., Ths burne
out period at 100 psia is roughly 300 days for a fulld
Process tube aasuming continuous use with the capturs rate
continuing at the initial rate throughout this period, o "
Under these conditions it would be necessary to replace
the gas every six months, The liquid nitrogen evaporatas
quite rapidly presenting another problem, Some means
of assuring a continuous ply is required, The cost
of liquid nitrogen is only $.30 per liter which is not ©
probibitive, Considerable developmeat would be nscessary
to produce a ssnsitive oontrol from such a method of
ressure oontrol,

3. The third msthod uses water absorptiocn to remove BF3 from

the system along vith a pressure tank for introducing
BF3. The volumstric absorption of BF3 in water is 1000 to

|
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1 at 767 on presewre, The tube would be pressurised from
ths tank and evacuated by water absorption with a provisica
for introducing bhelium for gero control, Ths burnout
Froblen vould be eliminated altogethsr, but the corrosion
problems connected with the water absorption sre most
serious, No pump would be necessary and if the corrosion
sould be isclated outsids the pile this method might prove
to be the best in the end,

HW=25054.

The study will be continued until a definite program can
Ye outlined or until the preliminary tests rules out the
use of BFy as a control medium altogetber,

K. IEST OF ALUMINUM COATED BORON GLASS BALLS - DESIGN TEST NO, 1§ -

C. D, Emmons

A series of tests is being run on aluminum coated boron glass balls to
dstermine their feasibility fo~ use in the Ball 31 Pils Systems,

El
1
!

[
The impact properties of the balls after being beld at 500°C for one
hour end then cooled to room temperaturs was determined by dropping -
them through the graphite stack 50 times. After approxirmately 20 :
drops the alumipum ccating began to flake off and upon completing the
tost approximatsly ten per :ent of the balls had lcat a large portion
of this protentive coatirg, No apparent damage was caused to the
glass iteelf, The test vas repeated vith balls heated to 600°C and
the same results wers observed,

L. STUDY OF BORON C ATIMG OF CONTROL RODS - J, H, Rector

The boron coating for the coatrol rods of the older piles was applied
by a powder flams spray method, &Zxper¢ence has shown that in some
conditions the coating does not.adhors to ths aluminuam tubing, In view
of ths.e facts and possibls new designs for controls it is desiradble

to improve c¢r dsvelop a new coating procedurs or method which will give
better service from a standpoint of bsat tranafer and bond strength,

A povder mstallurgy proocess of pressing and sintering the boron coating

Lt e ea. ML

vill be tested,

The powder materials of Al, B, By03 and ByC Lave been received, The
dies for pressing the samples will be completed shortly, Tests will
begin as soon as the equipment can be set up,

M, CONTROL RUD CHANNEL BLOCX REMOVAL - J, H, Racter
Recent replacement cf bor:iz:ptal control and shim rods and thimbles has
required the removal of all or part of the graphite channel blocks for the

first fev fee* cf the opening to permit sufficient clearance for the new
thimble replacemsct, If all of the graphite ckannel blocks were removed
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it vould improve oconditions for present control rod thimble replacement
and the additional 11/16" height of ths opening would also facilitate
application of the proposed replacement conirol rods for the B, D, and F
Pilss., Present operations for removing ths blocks involve a ®chiseling®
technique which is quite cumbersome,

A machine incorporating tvo milling cutters of ths slitting eay type has
baen designed and 1s being fabricated, The machine is schoduled for
completion 9=1=52, The graphite for the mock=up in 189=D Building, upon
vhich it will be tested, is scheduled for completion L,/ the same date.
Tests should begin in Septamber,

The print numbers for the design inclikde SK-1=1026, SK-1-1027 Shests
1l and 2, and SE-1-1034,

N, IN PLLE TEST = GLYPIAL = BORON . CONIROL ROD TUBE COATING « J.M, Robe

The Powsr and Maintenance Unit has developed a method of applying a mixture g%
of glyptal and boron powder to a control tube to produce a resilient ¢!
couting with a tight bond to the aluminum, Since it is quite easy teo
apply, the cost will be greatly reduced over that of the conventiona.
metale-spray process, Io dstermine its feasibility for horizomtal control
rod use, an inepile test of ths coating for radistion damage was

initiated, The test has been dslayed until a third sample using Armstrong
cement and boron povder could be prepared, The tests should start shortly.

P. RADIATION DAMAGE - HORIZONTAL ROD MATERIALS - J, M, Roberte

Samples of 25 plates and alloy bolts obtained from both ths active and
inactive sones of s horizontal rod will be tested for stress-strain
characteristics and surface hardness to determins the long term radiation
effects to the materials, The delivery of the piecss io 11l B Building
was bheld up by transportation difficultiss, delaying the start of the
testa, Therefors, littls progress can be reported this month,

Q. PLIE ATMOSPHERE STUDY - R, V, Dulin

A study is being made of the effect on pils aperatinn of raducing the
pressure of the pile atmosphere. A preliminary dstarmination of the
anount of gas entrained in thu graphite, and its effect on attaining a

reasonable vacuum, is necessary before a full scals test can be undertaken,
hovever,

To this end, a vacuum tank is being made which will hold 9 graphite bars,
A vacuum pump will be attached and the empty tank evacuated to a low
pressure (1 mx Hq abs,) After noting the pressure rise (if any) over a
24 howr period the graphits bars will bs placed in ths tank and the tank
puzped down again, After another 24 hours the pressure rise will again
be read, and from this rate of leakage of air from the graphite may be

L
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determined, 4 plot of the absclute pressure versus time will be made for
each cass, also,

R, LULEAR MOTOR - W, B, Cavley = J. M, Roberts

It 1s possible that a linear motor could bs developsd to position ths
horisontal rods., Ths advantages to be gained by use of this type of device
dnoluds elimination of the need for on outer rod room since ths linear
motor stator would be located Jn the inner rod room, Also the rods could
be moved into the pile at a very high speed in cass of a scran, Corres-
pondence has been instigated with the Land Equipment Divieion, General
Klectric Company at Schenectady Worka, Freliminary correspondence indicates
that a rod drive of this type may be quite feasibls,

As assistance to the Shielding Program of the Physics Group, a water=
retontion test is being conducted in the 18%D laboratory to determine
the vater-retention charactaristics of Brookhaven concrets as & function
of temperature and time,

This test has continued during ths past month, No change in weight has
occwrred since the last report. Readirgs are now being taken once a
month,

Bo xumw-cozo"m

The purpose of this projsct is to devise a method of charging and dise
charing samples from the "B® and "D* test holes that will overcome pressnt
difficulties encountered in using the gatling gun,

Some preliminary sketches of a ravised gatling gun are now being prepared.
When these are finished they will included in a report describing ths
sdvaz=tages and cperatica of 4he mev sysien,

C. AGGREQATE SURVEY - H, Harty
In order to determine what ore materials are available as aggregate in a i
high density concrets, inquiries are being sent to various mining institutions:sh

and companies. Present inquiries concern the Chromite deposits in ;
Montana, and the water retention minerals available in Califésrnia, -

__
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Gradual increass in the pover levels of B, D, and 7 Piles have cansed
increasing oonoern sbout the possibls effects of higher powur levels on
the biological and thermal shislds of these piles, Iz an attempt to
predict vhat restrictions, if any, the shislds might impces cn powver
lavels, an analytical study wes mads of the stress conditions in the
blological and thermal shields of B, D, and F Piles, The study did not
includs the poesible sffects of radiation damage to the masonita
component cf the shislds,

In & previous Technical Activitios Report it was stated that the power
lavel cf B, D, and F Piles can be increased to at lsast 700 M¥ without
adverss stress or distoriior effects on the shields, This figure was
computed on the basis of a calculated allowabls temvarature differemtial
across the side biclogical shields of 20°C, A more conmplste study of the
temparatures that may exlst in the shie’ds at higher prver levels bas now
bugmm;l&, and it sppsars that ths 700 m‘nlua can safsty be increased
tO [ ] -

A repert which provides a diacussion of the factors =cosidered in this
study of tue ahiold-.um bs issued socon,

B, ST HIGH [>9] TES BIDLOGI « C, Warren

During the past month space in the east end of the 189-F Building was
allocated to the Pile Technology Unit for the inetallation of a laboratory
to study high density concretes for shielding, The laboratory which is
plannsd will contain the equipmant necessary to fabricate concrete
specimens for physicel testing along with certain special testing equip-
ment which can be used only for concrete teating,

dn outline of a progran to study and develop high density concrstes for
shislding purposes bas been prepered. Thse cutline contains a discussion
of materials that should be tested, tests that should bes oconducted an
those materials, and the testing equipment required,

r, SIIRB CAST N UNIT STRENGTA TEST: DESICN TEST
. 17 ~ ¢, D, Lazons

It has been proposed that the side cast iron thermal shield blocks be hung
on the side wall instead of stacking them one on top another, The purpose
of this test wvas ¢0 dotermine if such a design was feazibls, by actually
Tunning a strength test on two banger unite designed by Process Enginsering,

4 mock-up of a side shield hanger was constructed with provisions for

applying the load under three conditions, The loed ves applied (1)
nidway between the two adjacent,hangers vith the sast iron shielding

-
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block as close to the hanger as possible; (2) midwey betwesn the two
adjacent sTs vith the cast iron shielding block 7/8 inches from the
banger; and (3) directly above one hanger with the shielding block 7/8
inches from the hanger. The maximm emount of movement zeasured was
0,100 inches and this ves vith a force of 40,000 pounds applied to the
osnter of the block, The weight of one block is approximately 4000
pounds and it is therefore felt that the banger design is adequate,

LLI, FPROGESS TURR 4SSEMLY

A RADIAL CEERP TEST OF ZIRCOMIUM TIBING: DESIGN TEST B0, 2 = C. D, —

%:o final report on the "Radial Creep Test of Zirconium Tubing® vas
1ssusd July 14, 1952, Documsnt number Hi=24969.

B. PIGTAIL FIEXURE TESTS: DESIOGN TEST NO, 3 - R, B, Schilson

The flexure tests refer to tests msde on all nevly developed

plgtails, whother “hsy ars designed for new piles or for replacement

on pregent piles, It is necessary to run actual flexure tests to deter=-
wbether a particular pigtail design is satisfactory, because of the

difficulty, or impossibility of predicting stresses in such an irregular

shaped obtject.

In ths flsxurs tests; ths sbility of the pigtails to vithstand the «.,—
and contracticn forces imposed by the process tube during the start-up
and shutdown operat:icas of a pile is tested on a specially built testing
machine. In this way 4he life expectancy of a particular typs pigtail
nay be determinsd,

The pigtail flexurs testing machine has been modified to pormit testing
of the double=loop, l-inch, stainless cteel pigtail for the RDA=DC=3
progran, and tests are now underway, IThe pigtail has been flexed without
failure ¢ 1/2 inch for 7200 cyclss vhile an internal pressure of 600 psig
vas applied to it,

After completion of this test, the machine will be modified to permit
testing of s 3/4 inzh, aluminum pigtail for IR replacement,

A final report is nov being written covering all tests on pigtails for
the "C* pils development program,

C. PROCESS TURE RIB SPACING AND WIDTH - B, V. Dulin

Thers are several factors which suggest that the present 90°
gpacing of the ribs in the proocess tubs may not be ths optimm position
for process tube deaign."i_.' Also advantages can be cbiained if a narrowver

.
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of the most serious conditions srising from ths prosent rid spacing
the gelling of the slugs. With tbe advent of charging and dlacherging
machines vhich will opsrate at full power output, this galling zay be
increased, It seems probsble that gouging corid bs reduced by relocating
the process tube ribs at some lisser angular distance apart there-by
reducing the slug sliding friction forces present, Other sdvantages of
placing the ribs closer together would be:

1. Lower pushing forces required in charging opsration,

2, less galling of aslug cans thus fewer sluminum chips which are a
contaminatisn end radiation hasard on the rear faoce of the pile,

3. Llonger tube rib life and a smoother rib,

4e less tendency for slugs to vedge between the ribs and become stuck,

One
is

Test apparatus has been designed to establish a comparison betiieen varlous
angular positions of the tube ribs, This is to be dons by placing two
sluninum bars, with the edges machined to the contour of tubs ribs, in

an adjustebls ases.. 1y capab.s of similating any mumber of rib positions
from 90° on down to 15°, A hydraulic cylinder will be used to measure
the force required to push a 15 to 20 foot column of elugs along the ribs,

4 study will slso be zade of ths effect of process tubs rib width on
galling and also on pushing forces, If it is possible to redune the
width of the tube rib, two desirabls improvements might be gained:

1, Better hsat transfer characteristics, since ihs area of the slug
can exposed to vater flow would be increased, '

2, Smallsr aluminum cross-ssction in the plle, resulting from a
smaller volume of aluminum in the process tubs,

Design .:t the test facilitises have been completed and drawings are being
Fropared,

The taper bore gunbarrel deflection test was undertaksn to obtain the
deflection characteristics of the gunbarrels designed to be used with
the tapsr bore, which is & tapsred tube that performa the same function
as the Betube and doughnut asssembly in present pilss, That is, it
affords shielding around the gunbarrel where it passes through the
biologlical shield, and, at the same time, allovs for deflestion of the
gunbarrel, which 1s caused by graphits growth forcing the graphite
entry block %o 441% god rizs, In this test, the effect of the slops and
rvise of the graphite entry block on the gunbarrsl and process tube ars
determined, particularly the deflection curves of ths gunbarrel.

The finsl report will be written as soon as the analysis of the test
data is finiahed,
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Because of the present trend to higher power levels and, consequently,
the higher inlet header rressures necded, this test was inaugurated to
deternine the effect of pile radiation on the ability of ths procsss tubes
%o vithatand the higher water pressures that may be encountered, The
nscessary information will be obtainsd by measuring the increass in the “
oircumference of process tubes which vere used in one of the reactors.
These tubes will be subjected to internal pressures up to 1000 psi at
a tempersture of 100°C, At the same time identical tests will be
condusted on non=irradiated process tubes.

“.s

WWow W3 e et

Work on thig project vill zontinus whsn the specially designed elsctric
furnace is completed,

IY,__PILE OPERATING EQUIPMENT

A PEESSTRUZED G & D MACHTNES - 3. P. Cooke

The Irimary purpose of this test is to determine the feasibility of
charging and dischargirg slugs under normal water flow conditions, and
thus eliminate pile shutdowna for charging. The principal obstacles
encountered o dste in this experimental program have been cocked slugs
and galling and siezing of slugs in process tubss. A ceriain amount of
*bewing® or lctalized® column bending® seems to occur even in a straight
tube, though in a bent tube “orce of 600-800 pounds seems to be capabls
of 1ifting & slug 20lum of o .0 10 feet in length off ths track and

up sgeainst the top of <he tube,

Testa with s standard charging machine have indicated that charging forces
of 700 to 800 pounds will caums cocksd slugs in a straight tube and

forces of 600 to 700 pounds Will cause this troubls in a badly distorted
tube. This leade to sreculation as to whether the charging force

necessary to free a chargs of slugs in en operating pils might not at

the same time loave a few cocked slugs in the mext pile charge. Cocked
slugs have not been observed however if thsy were charged into a stralght- -
or a badly distorted tube according to standard cherging procedures,

The relationship vhich appeats to exist betwesn total charging force
and cocked slugs may posaibly impose limits to the length of process
tubes in futurs pilss if aome meeng cgmnct be fowal to reduce the friction
factor between slug and tubs. Current proposals along this line are:

1. Lnodu!.n§ a hard coating on eithe. the slugs or tube interior
(or both), 4Anodized slugs will be completed sbout August 1,
in the setup st 108-B and equipment is currently being installsd
in 189=D for anodizing the interior of the process tube,

gy
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2, Make ths tube tracks out of scme material other than aluminunm -
possibly a special cross-section tempsred glase rod, fiberglass,
or & combination of both crimped into a suitably extrwiad
grooved track section. Semples of various possidble glass materials
are being procured for study,

.o -A:M u“

3. It {s possible that a lubricant might be found which could be
mixed vith the process vater in the tube being charged, and which

a, Would not pick up a long=lived activity, nor casure contamination
build-up of an oily, scummy, or greasy natwe in the 107
basins,

b, Would not be %00 expensive in the large volumes that would
bs required,

Investigation of lubricants has thsrefore been defarred onm ths basis
that ths difficulties connected with their possible use are such that
thsy should be considered as a last roaot:t.

B, UNPRESSURTZED CHARGING MA-RINE:; DESICR TEST MO, ) - W, J, Morris

This project vas eatsblizhed to determine the operating characteristics
of the unpressurized charging machine and its diszharge asssably and to
evaluate reliadilizy and simplicity of operation, The system was
designed originally ¢ be used for ¥Postum Charging”, a continuous side=
loasded charging.discharging operation for special request material,
Testing has been directed toward adapting this aystem to the charge and
discharge of pi1les with process metal vhils the pils 1s in operation,
Documsnt HW=25006, ®Terminal Report, Pils Technology Unit Design Test
Fusber 1, Unpressurized Charging and Discherging Systes® by W, J. Morris,
July 22, 1952, hae besn issued,

In the testing of both the unpressurised and pr-jsurigzed continuous
charging systems, slugs wers found to lis in various cocksd positicne when
charged at flow oonditions., The dsvelopment of a workabls continucus
charging end discharging system depends upon ths elimination of the
problen of slug cocking., 4 procese tube with a lucite windov 6" long and
covering 210° of the cirrumference has heen dsvelopsd ‘o allow cbsarvation
of the slugs mawing through the tubé. Strain gauges are used on ths
lncite wvindow to keep the stresses within a working limit, Mgure 7

shows the lucite window and the attached siraiv gauges, When charged at 25
€, the alug mcves through the process tube at a speed of roughly 10 feet
per second, Pictures of the slug moving by the window are being made with
an Bastman Aigh-Speed Cemera, High-Speed motion picturs photography

(ID00 = 3060 freomss per wesomd as compersd vith slovemotion pictures 64
to 128 frames per ssccnd) reveals details of rapid movemsnt which are
undetacted by the eys. 4 series of four reels of {11m have been taken
and are presentily being developed, It is planned t> study the following
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1, The movemsnt of slugs rifling down a process tube at full
flow conditions,

2, Tha eZfact of various flow ratess on the movemant of the slugs,

3. The effect of slugs hitting tha colum of previcusly charged
slugs.

TS N %

C. REAR FACE MONITORING BY TRIEVISION - W, J. Morris

The lack of visual contact betwesn ths front elevator and resr elsvator,
or the control room and rear face, has seriously nandicapped certain pile
- mTations, It ves decided that a closed circuit television system with
9 remotaly controlled cameras mounted on the rear alsvator would be

ths most flexibls vieving srrangement. The monitor would be located in
the control soom with auxiliary viswers located at any dssired site,

The mechanical design for remote ocontxrol of the camsra has besn complated
and actual construction“vas started this month, Fabrication of the
cemsra carriage is about 308 complste, Delivery of the mmall fractional
horsepower positioning motors has been delayed, but they are expected

by Acgust 1, 1952,

All electrical drawings vill be complsted this month,
Terling of the equipmsnt will begin in about 6 to 8 weeks,

D. Di-PLE PROCESS TUEE PRESSIRE TESTER - R, W, Vivien

This tester is being designed to speed up and improve the accuracy of

in=pile process tube pressurs testing, possibly for future routine testing
of roces. tubes,

The deaign uses a rubber seal, expanded by a pressure sourcs greater than
the pressure used to test the procsss tube, This differs from the
Fresently used tester, vhich usea a gasket expanded by mschanical pressure,
The new tester will test several tubes at once. '

R. EROCESS TUEE OD GADCE - J, E, Rector

The possihility of nrcsess tulwe being daformed in shipment or project
transfer to job location requires an inspection for thess defects., 4 gauge
is needed for rapid and accurate inspection of process tube outside
diamster before installation in ths pile,

4 ring gauge vas designsd as per print Bele3545 and fabricated, However
the original size was 0,003" over the maximum process tube diameter and
vhen tested this gauge did not meet the requirements. 4 new gauge is
being fa.sicated tc the maximum process tube outside diameter,

S
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F. CASK STANDARDIZATION -~ R, B, Johason

The complsted design is intended to provide a standardized group of shipping
casks for test and process pleces. The cask design will be made availabls
to off=site atomic energy installations,

No progress can be reporte: this month,

G. SLXG AIR WBIGEER - R, W, Vivian - R, C, Lovington

The slug air weigher is being dssigned and fabricated for use in the
irrediated fusl elemert ear.‘nstion program at 105-B viewing basin, The
alr weighsr will deterzine .ue slug jacket weight loss due to corrosicn,

Design of ths voigher 1s ehown oa prints SK-1-975, Sheets 1 through 24,
Upon completion of the fabrication process, it will be tested in a viewing
facility mock~up,

Ho P=]3 REMOVAL « W, J, Morris - R, C, Lovington

This project has as its object the preparation of equipment for the removal
and burial of the P=1) preasure assembly located in B-File, A4t present
there is no facility provided for removing the assembly either upon
complstion of tests or on an emergency basis. The principal difficulty

to be encountered in this operation is the extreme activity level which
vwill be present as a result of the irradiation of the mnit, A system of
removal has bean devised which is believed to offer a high degreo of
reliability, and is the basis of a Project Proposal.

The Project Proposal and cost estimates were revised the oearly part of thias
month o incorporate deveral suggestions made .by Technical supervision,
Circulation of the proposal for approvel is now almost complete, and it

i1s hoped that the final signatures will be obtained in time to present ths
Froposal at the July meeting of the Appropriations and Budgets Committae,

J. SLUG IDENTIFIER - R. C. Lovingtor
4t ths request of the Process Control and Analysis group, Mechanical

Development 1s investigating various methods which might be used to deternins

the exact location of the slugs in the process tubes. 4t the present time,
1ittls, 1if anything, 1s known regarding the orientation of the slugs in

& particular tube, The batchetyps system of discharge, sspecially in the
case of a rupture, does not allow the analysis group to Froperly correlata
data vhich may help explain the reasons for the slug failure,

The method which has been proposed consists of a new slug numbering system
which will give each slug a separate number. 4 record would be mads

of the slug numbers irmedistely prior:to charging by photographing the
boxes of slugs as thay are handed to ths charging operator,

S
DECLASSIFIED

WD ,«.&.:.L;a‘h lj

v SmataY T




o DECLASSIFIEDy
| g FWm25050

This investigation bas continued during the past month, Several standard
eutomatic indenting lettering machines have been looated vhich can be
readily adapted for use in the proposed aysten,

K, SLUG BREAKER ~ R, W, Vivian = R, C. lovington

The slug bresker 1s being designed and fabricated for use in the fuel
elsment examinatior prograa at the 105-8 viewing basin, Ths breaker will
test the fracture strength of irradiated slugs as well as to give a
surface vhich can be inspected for grain size and orlentatioc.

Design of the breaker is carried on prints SK~1=1030,Shasts 1 and 2, At
present it is in the shop being febricated.

L. HIGE SPEED FLUX MONITORING - R, B, Schilson

i
!

1% i desirable to know the front to rear flux curve in the piles for
various reascns, This information may be obtained by measuring the gamma
activity of slugs discharged from the reactors but present methods of
doing this are so slov and tedious as to make it impractical, Therefore,
this project is being undertaken %o develop a possibls msthod of measuring
the gamma flux of individual slugs, automatically, as they are being
discharged,

During the past month; no progress was msde on this project becauss of
work on other projects,

M, SLUG CLBANER . B, ¥, Vivian - R, C, Levington

The elug cleansr ia being constructed for use in the irradiated fuel
element examination program at the 105-B viewing basin, The cleaner is
used to remove the £1lm buildeup on the slug before the slug is weighed.
The design is an extenaion of the one in present use, modified to process
elugs at a grsater rate, At present it is in the shop being fabricated.

N, 00, LEAX DETECTOR - W, . Cavley - J, M, Roberts

It 1s fropoesd to develop a CO; leak dstector which will indicate ths
voliume of OOy leamkirg past a given point, Such a detector will be
extremely useful as long as a COp pils gas atmosphers is used. Several
gystems for ecoomplishing this result are under consideration,
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A T DISTORTION TEST — PRESRNT PILES - G, B, Wade =
R, V. Dulin

The purposs of this test 1s to study the limits of graphite growth and
the resultant process tube distortion that will prevent the charging and
discharging of slugs and thus owrtall pils operations.

During the past month all testing on tbs nine-tube mock-up was finished,
The data ars oow being organized axd correlated and a report’ on the
findings will be issued in the near future,

Two conclusions can be drawn from the test results at this time, First,

replacemsnt of gunbarrels will offer no particular problem in ths forseeabls

future providing soms type of guide for the ganbarrel is used, Second,
bending of ths process tube in the gunbarrel will not limit the passage
of foure=inch slugs under any ccnditions of -graphite growth that might
ocour in the near future,

B. CRAPHITE MINER .. J, H, Bector

Experience and tests of various technical groups indicate it may be
desirsble to rebore or overbore ths griphite tube blocks in the older
piles to improve operating ~onditions and efficlency. Preliminary study
of this project indicates ths basic deeign should incorporate an external
elsctric power source, Selsyn motor type remots cutter diamster control
of ths machine from ths front elsvator., The drafting of such a machine
is now in progress.

C. FPROCESS TURE REPLACMENT . P, M, Jackson

A winch arrangemsnt is needed to pull new process tubes into ths unit
during tubs replacement., Present replecement techniques are nanmual end
quite cumbersoms, The design criteria has been set at 500 pounds pulling
force at a speed of 30 fpm, Various types of drives and cabls arrange-
ments are being studied in order to securs the most effective winch, At
p‘;dl:rnt, information on various air motor drives is being secured from ths
ve 8.

Pravivus lesis have indicated that the pulling mandral, used successfully
in the 3054 Bullding for several months, will be quite adequate. Ths
nylon covered cabls appears to bs well sulited for the puller as ths cone
taminstion from the smooib nylon is much less than uncovered stesl cabls,
4 dlock and tackle arrsngement for the pulling cabls has been sbandoned
eince it is neerly inmpossible to ob;.d.n a cable or group of cables with
sufficiant capacity that could bs pulled over a 1 1/2" gheave,
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V1, TFOMER ERCOVERY
A POWER RECOVERY - FUEL COMPIGIRATION - C, Warven - G, E, Wade

The purpose of ikhis projsct ia to determine the feasibility of an internally
cooled slug as a pile fuel configuration that would psrmii ths recovery of
& reasonable amount of power from graphite.izanium piles,

The equipment needed ic test this type of slug has been cutlined, but
scoe difficulty is being experisnced in procurement, The instrumesnts for
Beasuwring ‘empeTatuze and etrain are not readily availabls, 4lso
delivery of the stainless steel needed for the heater element and the
simlated slugs will be delayed six months by the steel strike,

4 theoretical investigaticn of the streas problsms enocountured in a split
bollow slug is belng made, This inveetigation is intended to supplsment
data which vill be obtained in the tests, Briefly, ‘he problem is to
derive relationships vhich will make it possibls to predict ths perform=
ance of an internally coole? eplit hollow slug wder test and/or pile
conditicns, Two cases are being considered for tempsraturs distribution
through the slugs;

a, The temperature distridution in the slug is asmmed 1o be dus to
bhea® flowing from the external surface of ths slug to a cooling
tube in the center, This case is analogous to the test vhich
is planned,

b, The temperature distribution in the slug is assumsd to be dus to
uwiforn heat generstion witnin the slug, the slug being cooled
by a coollng tube in ths center. This case roughly similstes
*be temperature distribution that would exist in a pils slug,

B. INPILR CRERP TBST - J, M, Roberts - R, E, Schilson

Very littls information is svaiiable as to the effect of irradiation on
tbe creep of metals, Tests that have been run depended upon messuring
devices whose reaction to irradiation is likewise unkmown, It is

desirabls therefore to develop a creep tester in which a direct method of
creep measurement is used, Ihis tester consists of a rack and pinion which
opsrates a cam snd bresker point syatem, Eech time a signei 1s received
regardlass of its magnitude it is known that a definits calibrated amount
of creep has occurred, The temperature and load or the speciman are

zainteined constant by submersing the specimen in a condensing steam
bath of known pressure,

The design will be twned over to the instrument shops to build as
soon as the prints sre available from reproduction,
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