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|CASTNO FACTLITY MECHANLCAL RNGTNEERTNG. AND DESIGN STATUS REPORT
~ INTRODUCTION R |

U Pngineering ana oeﬂlgn worh has proceeded on 1h15'-

'facillty according to the GANBLL 1 and CASINO. flow chart as

revised 30 Pecember 1968.

The Obiect of the préséht'approach is to use an optimum

"nUMber of coaxial pu]ser units in pavallel mounted ﬁn Such'

a-way‘that the flux beam of each dloie focuses at the game
poiﬁﬁ. To maximize. the filux density incident on a targetQ
the path length from the didde anode Lo the commonlfbcal

point must be minimized. This requirement can best bé met

by arranging the pulser modules in a cluster with the long ..

~axes Torming elements of a cone. The anode should be as

close to the apex of this cone as the phy51cal dlmen51ons

of the output end of the diode will permit. The desgign 1s
pased on a cluster of six pulse lTQES with cone aﬂglﬂ of
110°. The cone anglc 55 +the angle between the long axes

of opposing pailrs of pulse lines. The succeas of.the coqcnut
of modularizing coaxiéiwpulse 1ines and focusing their

beams Ulth]ﬂ a few cenulmeters of the dlode anode depends
npon the ability to mount the dlodes in précise relagion

to oné snother without at the same time having this precision
extend to the mounting_of.the pdise line in general. The
éiodes mist De easily and_quiékly removed and replaced with

repeatabllity of position.




The high field strengths associated with the pulse

- former section and output end of the transformer section’

‘make it desirable to eliminate support structures through

the field wherever pogsible.

 Each pulse line will be charged by a 70 stage:MarX

“pulse charger. The Marx will be similar to the one which

is to drive the optimized GAMBLE I. Its capacity will be
175 kJ at 100 kV per stage or 125 kJ at 85 Ky perxstage.

The outside dimensions of the pulse 1ine will be the same
a5 GAMBLE I.» The gebhetry of the diode envelope which is

a function of the cluster cone angle and the pulse line

“outside diameter is thus determined.

DESCRIPTION

Pig. 1, an elevation view through the center of the
facility-shows two of the pulse lines mounted in the water
dielectric tank at tha 110° cone angle. Their output
ends are bolted éﬁd ihdeked to the target chamber. - The..

pulse line is mounted oﬂ%iails attached to the tank stiructure.

A flexible joint between pulse line and diode permits the

. position of thg'diode to be determined by thé target chamber.

The charging end of the pulse line is Dbolted to one end of

_ .
a 145° elbow which is bolted and gasketed to a flange of the

‘tank. The other end of the elbow is bolted and gasketed

to the Marx. Two diaphragms are used, one between the Marx

1 Mgonsiderations Concerning the Optimization of GAMBLE I,
by J.8. Shipman, Jr., (Internal Repori).
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and Ln@ cibow is an OL to 011 deﬁlTTﬂW and Lhe othew one_

belween the etbow and Lhe pUJ se line is a water~to-water

S diaphragy The use of two dwhphrdﬁms jnstead of one as in

GAMBLE T serves two purposes: {1} if the 01l~011 dLaphragm

‘ruptures and the oll-water diaphragm does not, then

only. the water Dbetween the diaphragms enters the oil;*

~ (2) the use of two diaphragms provides two reaction points

from which the pulse former can be cantilever from the
diaphragm with resulting forces acting in the plané of the

diaphragns and producing tensile sbresses only.

The structure'in the center of the tank is a room

for housing 1aser and photographic eguipment for Lrlggeilncw'

and observing the spark gaps. The structure also serves
as a base for mounting components and reduces the amount of -

waber in the tank,

As shoun in Fig: 1, the'puisef-modules ére submerged
in.a common tank of Waﬁer yather than making each a water
tight vessel, containiﬁg its own water. This arrangemnent
has the following advantages: | |

. The joint between the diode and the pulse line does

noﬁ need to be water tight. |

‘o,  Shock induced stresses Jn the outer conductor

“skin are reduced.

1 noemsiderations Concerning thc Oot1m1m41wou of GAMPLE IM,

by J.8. Shipuwan, Jr., (Internal Report).
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"  ‘_. _." 30 Diodeé}cah he fémoﬁéd“wifhéﬁt ibwéiing water |
level. | |
4 Repairsrto tank fupturés will be Simpler';ince 
uater tightness is not fquired.' -
5.  Radiation shieiding-required over 2 instéad of
- N steradiams.

6. Noise from spark gap is reduced.

- ' Disadvantages are:
1. Dielectric water tank is required.

o, Larger water processing system is reguired.

) ‘Extra initial cost due to submergence: - o
() o Dielectric water tank | 100 K
| o ‘Stovage tank . 20K
- Extra delonization equipment 10 K
| 130 K

Jess savings due to simpler

3 ' T '
1 : design of pulser 60 K__
W Total extra initial cost 180 K
fi'- ~ This extra cost would be offset by guicker diode removal and
: : replacement, simpler shieldingz, less noise, less probability
-g of breakdown due to tank rupiure, relative ease 0f repalring
4 ~ruptures.
!
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The second fleoor level coincides with the top'of the

water dielectric tank. It contalns control room, screened

“yoom, laboratories and offices. A revolving electric

hoist is provided for lifting .compcnents in and-out of the

tank. and From first to second floor. The steps shown in
Fig. 1. connect the second floor level with catwalks around

the top of the Marx generators.

Fig. 2 shows arrangement of Marx generators and water
and oil processing egquipment on the first floor. Each paif-

of Marx generabors is provided with a separate oil handling

and filtering system. Three gmall tanks rather than one

large_tanﬁ are used to prevent contaminated oil due to a-
ruptured diaphfagﬁ from hecoming mixed with a large volune
of good bil. Demineralized waler storage tanks are located
inside the building so that stored water will remain at
embient room temperature to reduce bubble formation after
transferring the water from Storage'to the malin tank.

Fig, 3 shows tﬂémsecond floor arrangement. The area over
each Marx generator and beiweenleach pair of Marx generatdrs
is left open to the roof Lo provide spagé‘for maneuvering
when repairs are in progréss. Areas-over the pulsers are

3
left open for the same reason, Not shown in Fig. 3, is a

1921
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removabl filoor ueCLIOﬂ Lo pTUVLde access to the target

_chamber, Wa1<Wdyu ajong the SidCu'OL bhc Marx generator

tanks -are reached by steps down from the maLn are

FOCUSING R

To 1nfuTe that the sny dicde conter llr 55 converge

at the reou1rgd ponnt a sturdy Jig is requLfed The Jjig

'must bold Lhe diodes in the prop N position, permit easy .

removal and replacement of any - leQG and prOVlde for

repeatability of position.

Fig. U Shows,‘inlthé top view, the outline of the Jig
with the output end of two diodes in place. The botitom s
view shows, 1in eleVation; 2 cross seclion of {he jig and

diode on the left side of the jig vertical center line and

‘o full view on the right side. 'The fcocal point of the diodes

falls at the center of the jig as shown SO that the Jig

algo serves as the targetl chamber. The method of bolting

=

and. indexing the djode Lo the Jjig does not show in the figure.

-DIODE

As noted above, the diode envelope geomebry is fixed

by the cluster cone sngle and the outside diameter of the

\
pulse line. To maximlize the incldent flux density the

cluster cone angle must be minimized., Two factors Limit

the acubeness of this sngle: (1) as the cluster cone angle
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‘decreases, the diode taper decreases and since the diameter
of the anui end of Lh _diodé-is fixed, the length of the

‘diode increases; () 1F LﬂleJdU81 anode converter assemblies

are vsed, the diameter of the target chambov at a pOLﬂu
corresponding to the center of the assemblies must be large

eriough so that the circumference at”this point is slight1y3

1argef than the sum of Lhe dlameueru of the ﬂnode copvorter

agsembiies., Lf & ingle ancde- coaverte common to all six
giodes were used this 1Lm1taiwon on the cluster conc angle
would not exist. A common anode-converter is more expensive

and since it is. an expendable item the LﬂdLVLdU&] assemblies

are desirable. Figs. 4 and 5 1 ustrdte the DrobWem. The

present design 1is pased on individual anode-converier

ascemblies which filxes the minimum cluster cone angle at

110°.

Tn order for the target chamber to be the controlling
.factor-in positioning the dicde seme'flexibiliﬁy in the

coupling mechanism vetween the pulse line and the diode

"is required. This is accomplished by making electrical

contact between dilode-cathode and inner conductor of the
pulse line by spring loaded pins which contact a continuous
ring, thns the gquality of the electrical contact 1is

Ay

independent of angular orientation or parallism belween
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WATER DIELECTRIC

diode and pulse line.  The ground connection between dliode

and pulse line is made-hy & qujok acting clamo. COHulHUO

around the circumflerence, similar to the type used to attach

tops to large steel drums. To facilitate removal and re-
assembly the diode is hiﬁged to the pulse line by a hihge
w1th a removablo pln The hinge point i located s0C that

the matlng face of ihe GLOdﬂ swings clear of the . face of

the chamber.

5Cathode tips and converterq are feolacoable throvnh

the target chamber which is above the water JeveL

When the system 1is operational the water dié}ectric
tank is fiiled to a poin£ Jjust above the transformer
leaving the diode Qutput end pr ogectlng gbove the water
1éve1. Recircuiated water direct from the deionizer and
filter islpumped at the rate of leMO GPH directly inté
each pulse lire, forcing return water out into the tank
through_suitable noles in the pulser skin, Water.level is
Conﬁrolled py push. button from a station on the second |
floor. Plumblng is ulaed fo empty the tank in 53.minutes.
This ig deemed fast enough due to the fact Lhat inspection
or removal of diodés does not dnvolve removal of water from

“theé tank as in the case of CGAMBLE 1.
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. Three duplicate processing systems are used; each
gserving a pair of Marx ncncv tors. A system_consists'of

storage bank, drain and Till pump, circulating pump and a

“combination filter and water separator. Fifteen minutes

will be reguired to drain or Till each Marx. Three Marx

generabors can be filled in para 1leld,

VAQ?UW
‘Each diode is connected to a common manifold through
a flexible line and equipped with vacuum gauges and

ssolation valves A partial view of the manifold and plumbing

to the diode is shown in Fig. 1. The system will be engineered

when more data ig available on vacuum requirements for the

diode.

SUMMARY
the facility consists of six coaxial pulsers arranged
in a cornical cluster with thelr long axes converging at a

common point inside of a target chamber. The cluster is
mounted in a wabter tank containing deioﬁized water which
serves és the dielectric. ‘Each pulscr ismgriven by a
TO—stage Marx pﬁise charger. Marx and pulser are connected
by an.eWbom transition pjece.which ban@trates the water

4ank wall. The building required to house the fa0111fy is

a two story, slab on the ground structure roughly 105 £
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square. Marx generators and water and 0il processing

~ eqguipment are on the firsfffloor.. fecess to the target
“ehamber 1s at lhe center of the ‘second floor at floor
level. All experlmental operatlono ould ‘be conducted

on the second floor. Overhead cranes aYe prov1ded over

Marxz generators and pulsers,

Conceptuai deslgn is comnlete. The critical problems
of mounting the dicdes, pulse former, and transformer have

been solved in detail and 211 other problems have been

solved in principle.

A prellmlnarj cost estimate 1nd10ates the fo110dLng.

Cost of facllity exclusive of Marx

pulse cnﬂrgcr% : 92? K
Marx generators, 6 at EP00 K‘_ - 1200 K
Cost of building S . 636 XK

TOTAL, COST 2736 K
v
10
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FIGURT CA?TIQNS'
'Elevatioﬁ of Cross Section'throﬁgh.Center
Facility | .
First Floor Plan
Sécond wloor Plén
Diode—Térget Chamber Juﬁ@tion.

Diode Assembly
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