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A. INTRODUCTION

¥mphasis this month ha been on the homogeneous slurry pile
and on the experimental heterogeneous P-9 pile. A 750,000 KW homogen-
eous pile can be built with 16 heat exchaazers (2000 5/ " tubes 10 ft.
long) with on external hold-up of 9-10 tons of P- 3. The requirements
of an experimental program have been outlined in some detail as to pro-
blems, personnel, space, equipment and power. Considerable thought has
been given to separation processes. Design, detailing and procurement,
of equipment for an experimental P-9 pile ig progressing rapidly. Vork
is continuing on the general problem of shielding and on tae construc~
tlon of a nodel of the 850,000 pP-9 heterogeneous pile.

W
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B._ABSTRACT '

Process Group

4 750,000 K% homogeneous pile hag been analyzed to provide |
a practical heat exchanger and pumping system for a minimum of P-9.

A survey has been started which shows that P-9 utilization
increnses with power extractions from a single pile, up to 3 to 6 x 10
k.w. and then falls off.

6

Studies‘show‘that 8000 k.we/ton of P-9 may be realized with-
out pumps (thermal gyphon) as contrasted with 10,000 with pumps, in
pile dissipation sizes of the order of 600,000 k.w. .

Etudles have béen started te outline,é progran to investigate
the problems in connection with separation of the oxide fion P-9 slur-
ries. '

Application Group

An experimental program is formlated to allow a prcllmlnary
deolgn of a production unlt.

A survey of methods for 100C k.w. reqoval from an experimen—~
tal heterogeneous pile is presented.

' The status of aluminum welding of chemical process vesselu
is covered. _
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SECTIOR C
- PROCESS GROUP - J. H. Chapin, Group Leader

Summary and Conc1u51ons

\

A detailed investigation of the P-9 utilization (kw/ton P-9)
as effected by the- arrancemeﬁt and size of heat exchungers in tne ex~
ternal cooling system indicates that practical requirements for a
750,000 kw pile are:

1.) 16 heat exchangers, 2000 3/8% tubes 12f long
2.) 96,000 g.p.m. cooling water

3.) 9. 4 tons P-9 in externsl system

4,) 20-25 1bs. /sq.ln° pressure drop

-Bather formal calculations on bhe utilization ef P_Q indi-
cate that utilizations of 50,000 kw/ton and power outputs of 3,000,006
to 5,000,000 kw are theoretlcully the ootimum or mazimum values, with
total requlrements of P-9 in the neighborhocd of 100 tons. These cal-
culatione ooint to the desirability of requesting the fabrication of
heat exchangers contoining twice as many tubes as unanufactured at pres-
ent. ‘

Removal of heat from a 800,000 kw pile by thermal convection
can perait utilizations of 8000 kw/ton with prover elevation of heat.
exchangers. This figure is t0 be compared with a utlllzatlon of 10,800
kw/ton obtained with pump Cchulatlonn -

A preliminary survey of methods of separating the solids from
P-9 in a slurry indicates that évaporation to dryness, distillsation with
‘a third component, settling and centrifuging appear the most promising
nethods. Considerable study will be required before more can be s2id.

The attack on the general problem of shielding has been broken
down into 1) materials employed 2) construction 3) effect of inhomogen-
eities and 4) induced radiocactivity effects. . Two types of shields are
under. consideration: 1) single unit of construction acting as a combined
thermal and biological shield and 2) two units each performing its owm
function. The work has not reached a point where definite results can
be reported.
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I P-% Utilization in Homoseneous Pile (J. T. Weills, F. R. Ward)

A CE rewo”t, entitled "P-9 Utilization In The Slurry Pile
Cooling System" is being completed. This revort is 2 prellﬂlnﬂry
investigation of the heat transfer and P--9 utilization problems in-
volved in the cooling system of a 40 ton homogeneous pile.

In this report, two general types of exchangers have been
considered; i.e., gpiral plate and single-pass, floatlrg head tubular
exchangers., In the latter type, only 1/4" - 3/8%" - 5/8% tubes were
considered, .

Calculations for various exchanger arringzements and sizes
have been made to deteraine:-

~

1.) P-9 hold-up in the external cooling system.
2.) Total power that ecan be removed.

3.) Number of exchangers and amounts of cooling water re-
guired for wvarious power out uts.

In general, arraugements were made for the purpose of using
a minimum amount of P-9 rather than attaining the optimum utilisza-
tion of P-8.

Data and recommendations used were those supplied by the
Andale and Schutte-Koorting companies (see CE-8685-Ward and Thompson).
The following pertinent conclusions have been reached:

1.) The use of spiral plate exchangers is impractical, this
type requiring 5 - 6 times the P-9 required by tubular exchangers for
a 750,000 kw pile.

2.) Vertical exchangerg arranged ﬁnmn trically about the pile
with an ecual number of exchangers “er row give the best P~9 utiliza-
tion and the most compact arrangement.

3.) In order to remove & large amount of pover with a minimum‘
expeilditure of P-9 in the cooling system, it is necessury to haves:

a.) Highest permissible slurry velocities im the tubes
b.) Maximum tube lengths uallowable
c.) Low outlet cooling water temderstures
d.) Two cooling water streuis on the shell side

o

4,) The larger the tube size in the exchunger -
a.) The fewer the number of exchangers recuired for &
given heat load.
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b.) The grezter the amount of Do0 recuired in the
cooling systen for a given heut load,

¢.) The lower will be the pressure drop on the shell

side. - , ’

5.) For a 750,000 kw pile

a.) 1 row of 16 exchongers with 1! 2" exchanger -
pile clearmnces,

b.) 9.4 tons Dg0 in the cooling system,
>~ ¢.) $6,000 g.pe.m. cooling water total, and

d.) 2000 - 3/8" 0.D. - 18 BWG - 12 foot long tubes
appear to be the most satisfactory arrungement in so far as P-9
economy, cooling water economy, stainless steel economj and construc-
tion economy are concerned.

: 6.) The maximum pressure drop 1i k ely to be encountered in

" the external pile system is of the order of 20-£3 1bs./sq.in. on the
tube side. Minimum drop is of the order of 2.0 lbs./sq. in.

Another type of exchanger, the Votator, is under consider-
ation. Although information available at present is incomplete; pres—
ent indications are that tiis type will be even less satisfactory from
a P-9 economy noint of view than the splral plate type.

Further calculations are being made to determines-
1.) Effect of increasing tube-spacing on P-9 utilization.

2,) Effect of increasing number of tubes on P-9 utilization

3.) Amounts of 18 - 8 stainless steel required per ton DgO
for given heat loads

4.) Bffect of using elliptical shaped bundles and shells
on P-9 utl;izataon. .

Caleulations are also belng made to determine the feasi-
bility of submerging tube bundles in a flume, using dwverted river
water as tile cooling medium.
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II Natural Maximun Size of a Homogeneous Pile {J. R. Huffnan)

On the assumption that mechunical difficulties and com-
plexities do not restrict the number of heat exchungers which can be
connected to the pile, an investigation is under way to determine the
maximom utilizatlon of P-9 obtainable. In a layout where heat ex-
changers are located as close to the nile as possible, such a maximum
will be reached when the increment of power removal by a heat exchanger
becomes smaller than the increment of externsl hold-up necessary to

feed and operate the exchanger. Since tube size and the number of tubes .

per heat exchanger effect the heat removal and the hold-up in tubes;
heads, lines and pumps more than tube length and fluid ve1001tj, only
these variables have been investigated.

Because a clear presentation of the subject recuires consid-
erable discussion of layouts, methods of calculations, ete., a special
renort is being srepared. The following table presents briefly the or-
der of magnitudes being obtained:-

 Tube_ Size No. Tubes Kii/ton Ky . ‘No,\heat exchungers
1/4n 1815% 46,500 3,750,000 225
1/4n 3230 55,000 5,000,000 150
5/8"  1850% 50,500 4,500,000 114
5/8" 5700 ~ 44,000 5,000,000 . 1853
5/8" 1800% 26,500 2,506,000 30
5/8" 3800 279560 4,400,000 26

# Haximum number in present commercial design.

While it is improbable that any effort will be made to reach
the power levels possible, these iigures furnish information as to the
direction in which any improvements in design should tend. For in-
stance, 1t apoears highly desirable to approach manufacturers for tube
bundles in heat exchangers of twice the size of those at present fab-
ricated, particularly in -the 1/4" tube size. On the basis of utiliza-
tion of P-9, heat exchangers employing 5/8" tubes do not compare fav-
orably with those having 1/4" or 3/8" tubes.

These calculations sug-est the use of extreme numbers ¢f heat
exchangers far beyond the number that can be physically connected to
the pile. Future work is planned to correlate these maximum size cal-
culations with practicul and »hysically possible layout limitations.
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IIT Thermal Syphon for Heat Removal ( J. J. Goett)

The possibility of the use of a thermal syphon &s a meuns
of circulation for the removal of heat from P-8 piles has been inves-
tigated. The assumption has been made that the temner:ture within
the pile would be constant along its length and that in the slurry
pile this temperature is 120° C.

Thermal syphon has been found to be a possibility only where
there is a large temperazture range. Thus for the homogeneous pile,
with'a maximum temperature of 70 Co, its use has been found 1qadv1s—
able.

.Thermal syphon has been considered both as the primary
means of circulation and as a standby for pumo failure. -

Two cases have been considered:
1.) 40 -"1615 1/4" 16 ga tube 107 long heat exchangers
2.) 28 - 1800 5/8" 10 ga tube 10' long heat exchangers .

The attuched graph gives the results obtained. ' Case 1
shows, that in the standard arrangement of heut exchangers, the power
under thermal syphon will be 3000 kw per exchanger; compured to 20,000
kw under the pumping system. Rlevating the exchangers above the »ile
to gain a greater head by thermal syphon will give a maximum utiliza-
. tion 4250 kw/ton at a 50 foot eleth10n9 with an individual exchanger
power of 8000 kw.

Case 2 has been subdivided into three cases. Case 24 de-
seribes the action of a 5/8% exchanger with a 10" pipe connection
to the nile and 1500 g.p.m. of cooling water flowing.. In the stan-
durd position the power of the_exehanﬂer will be 17, OOO kw as com-
pared with £5,600 kw under pumping conditions. - Maximum utilization
by elevation of the exchanger is 8000 kw/ton at un elevation of 5 feet
above the stondabd position for all &8 exchangers. Individual ex~
changer power is 20,500 kw. This maximum utilization may be compared
with that ef the pumping system which has a value of 10,600 kw/ton.

. Case 2B uses the 5/8" exchanger with 16" pipe lines in or-
der to cut down the required head. Utilization is reduced; however.

Cage 2C is similar to R4, using twice as much cocling water.
In the standard position an exchanger will deliver 40 200 kw. HMax-
imum utilization of 8,600 kw/ton Ds0 occurs at 15 foot elevation, with
an individual exchanger power of 24,000 kw. No comparable case has
been considered by the group worklng on heat exchangers and the pump-
ing system. .

Considering the simplicity of thermal syphon as compared
with the pumping system, it might be advisable to further investigate
its use since it would give longer plle life than that promised by
pumps. . ¢ _ :
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V Separatiom of Slurry (J. H. Chaning, J. R. Huffman)

The separation of the slurry particles from the P-8 in a houao-
geneous pile plant presents problems of a different tyose than those sn- -
countered in heterogeneous pile designs. The problem consists of tha
separation of the SOlld narticles from P-9 in about 6 tons of sluvey nur
day, returning the P-8 to the pile system w1th ust antis lly uo losn, as
quickly as possible and delivering Pidn ho otorooc in suitable form
for ageing and chemical procesging. 7 b © probable an« de~
sirable that the process plant ai ¥ handls ion of the vroduct an
by = products, the raw nmaterial from the hwou G e should be de-
livered in a form and of a quality fixzed by 1ts-d991”L and operation.

Some .major problems which must be considered are:

1.) The P-9 should be returned to the system suffieiently wure
from sny added or formed corrcsion agents or contaminants. Duz to radio-
activity, the fission products should be cenfined to as erall an & uip-
ment coverage as vpossible. Similarly only very emall ameunts of sluryy,
if any, should be present in the recycling P-% stresm.

2.) If possible, valves and moving peris should be elininated
or reduced to the absolute minimum to prevent lossew of P-9, vrouuct or fis-
‘sion produects, as well as from a maintenance point of view,

3. ) Ivolution of heat from the slurry durlno scparation, hand-
ling and storage must be considered.

4.) Control and instrumentation by remote oserautions will pre-
sent a number of problems. For instance, to huindié a distillation sys-~
tem, licuid level controls in tanks, measuremert of rates, stc., add

,cowolexltles to this method wulch may well be the deterwlnlrd Tactovs
in selection,

A preliminary survey und general discussion of the various
methods sugcested seems to narrow the field to the following general
methods;, or sone suitable combinztion ¥ them. Two step processes will

probably be most desirable, i.e., to retura substantially =1l the P-9
in the first ste> and to recover the rem:inder in a second step. This

system would reduce the nold-up of P-9 nraterislly.

1. Evaporation. Evaporation fo dryness on a cooled surface
followed by flughing out with watcer, solutxJn in acid or
storage as a solid mass.,

Advantages: simplest, I'~¢ purified from non-volatiles,
no added contaminants, destruction of hydrates.

Dlsqudntawe'- handles hot dry solids; may be o batch~
wise opevaticn, possible gelution difficul-
ties, may have lesses oi F=i), Product and fige-
sion product in vapors.
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Distillation. Use >f a second immiscible licuid to strip
P-9 off and deliver solids in a fluid medium. Involves a
concentration step, a strinping sten and a reckaing step.

Advantaresg: no dry solids at any time, easier cooling
and handling, purifies P-9Q.

Disadvantuges: Complexity, recuired more design, requires
more shielding.

N

. i .

3. Centrifuging. Use of continuous solid basket centrifuge
with a second immiscible fluid to carry solids. Involves
a concentrating step (no second fluid), a stripping step
and a final purifying distillation to renove last solvent
from P-9. )

Advantages: no dry solids, may have less hold-up.

Disadvantages: moviang parts, experiments neecded, no pur-
ification of P-9, relatively comnlex, some
particles in recycling stream of P-8.
Y

4. SettlingL‘Settling of substantiully all particles with aid
of coagulating agent, followed by a step for final removal
of P-9, such as evaporation.

Advantages: simplicity, probubly serve ag a first step
in any process. ’

Disadvantages: no purification of P-9, high hold-up,
added contaminants, recycle of some particles,

5. Filtration. Filtration to remove most of P-9. No develop-
nents ou succeeding stens.

Advantages: no dry solid handling.

Disadvantages: removal of cake, difficulty of filtering
fine particles, recuires second process sgep,
cooling, no purification of P-9.

6. Molten Salt. Addition of salt to slurry »rior to evapora-
tion to serve as absorber of heut cvolved.

Advantures: cooling emsier, destroys hydrutes.

Disadvantaces: added contuminant, later solution diffi-

culties, possibly recuires added processing

. to prepare material for chemicul sepuration.
ilandling of high temperature fluids.
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V Shielding ( G. F. Quinn, L. B. Thompson)

. . 1

The engineering section of the snecial group studying the
shielding of the heterogeneous P-9 pile has been concerned with the
structural and censtructional problems of the varicus types of shield,
meeting the reguirements of the theoreticul section with regurd to the
clearances around and inside the tubes, =nd the removal of the heat
- develoned: From the constructionsl viewpoint, there are two general
tynes of shield which have been considered to date. Type I consists
of a single unit of construction fulfilling the capacities of both the
- thermal and viological shields, while Type II consists of two units to
perform those functions, as in the ™i¥ shield.

Type I - Because of structural reasons, the shields of the
single-unit type have been designed as follows: the shielding material
is sandwiched bstween two steel plates of thicknesses sufficient to
support the structure when freely sunported around the edges. These
plates which may be either square or round are connected by steel oipes
(through which pass the aluminum tubes) making the two act as a single
beam. The two thick plates also serve ag shields; the one nearer the
pile functioning as a heat shield while the outside one provides the
last part of the recuired Y ray shield. In between the two nlates
is located the main body of shielding material consisting of a more or
less homogeneous arréngement of dense and hydrogenous substances, €.g.;
iron or lead, shot and water, iron plates with alternate layers of
masonite {or water), special conerete. - Alternatives to the intermed-
iate plates in the plate-masonite type have been considered.

Type IX - Work on the type of shield embodying the principle
of separate thermal and biological shields has begun recently. The
heat shield may be composed of overlapnping cast iron blocks sunnorted
by cross beams between esach row of tubes. The biological shield will
probably be supported in the same way, but little has as yet been done
on this design.

The possibility that all the heat developed in the end shields |
may be removed by conduction into the pile cooling water (as in the VW
plant) is being investigated. Small clearances at points where the tubes
nass through the shield wiil not only assist in the heat removal problem,
but will a2lso be imperative to block the escaping radiation. The problem
5f diminishing the sizes of the gaps and weakly absorbing regions in and
around the alumirnum tubes is being cousidered. A related problem is
that of blocking the inner aluminum tubes sufficiently so that the pip-
ing connections do not become dangerously radiocactive.

~
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SECTION D
APPLICATION GROUP - J. R. Huffman, Group Leader

- Summary and Coneclusions

) Estimates for an engineering experimental program for the
design of a homogeneou: slurry nile are:

Added personnsl - 21 men ($60,000/yr)
Equipment - ¢115,000
Floor Space 5000 sq. ft.
Power - 800 kw.,

Comparative heal exchanger costs for removing heat from re-
circulated P-€ in an experimental 1000 kw pile are presented. The
cases considered are: (1) air cooler; (2) evaporative air cooler {3)
and liguid-licuid heat exchinzer.’ Data on pump costs are also given.
Since relative costs are approximately equal, space raguirements, nro-
curement and flexibility wili be determining.

Information on aluminum welding obtained from a manufacturer
of chemical process equipment indicates no trouble can be anticiputed
from joints made by flame welding either by oxy-acetylene or omy- -
hydrogen techniques.
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1 Ingineering Experimental Program For Homogeneous Pile. {J. H. Chapin,
J. R. Huffman)

In a memorandum to H. D. Smyth (Li-£1% iJC-IICV), an experi-
mental »program is proposed to obtain data necessary for the engineering
desin and development of P-9 homogeneous slurry niles. Many of the
problems are of suchk a nature that a rather full and well-oriented
experimental program needs to be plamned and initiated at the earliest
proper moment if the data can be exnected tc fit any practicsl time
schedule of design.

The main topics requiring investigation are outlined briefly
below. No attempt is made to include the physical or radio-chemiecal
experiments which will be reguired.

1. Erosion

a. Tests on standard commercial heat exchangers and on
modified designs.

b. Tests on pipes, fittings, valves.

c. Tests on several commercial slurry pumps, and cn mod-
ified designs.

d. Overall lifetime of pumps under no maintenance condi-
© tions.

2. Segarafigg of solidsifrom P-9.

3. Reconblndtion of P-§ €S.

. 4. P regaration of slurry

Assuning that floor space and general facilities are anll—
able, the program is estimated to require:

Added personnel - 21 men {$60,000)
Equipment - " $115,000
Floor space B 5000 sg. ft.
Power - 900 kw,

-’

_ At the present time detailed layouts, equipment liste and
‘test procedures are being complled.

It is to be emphasized that this covers the éxperimental re-
guirement only and that other additional personnel and space will also
be reouired for evaluating the data und translating it into practical
designs. '
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1I Heat kemoval From Ixoerimental Heterogeneous Pile ( J. J. Goett)

In eaticipution of the possibility of the construction of
o expevinentai P-9 pile, the problem of cn external cocling system
nas been investigated. P-9 has been considerad es the internal pile
coolant, circulated externally by means of a pump through various
types of heat exchangers; (1) air cooled exchanger, (Z) evaporative
air cooled exchanger and (3) a liquid-liquid exchanger. The require-
ments have been set by nreliminary estimate to be 1000 kw power re-
moved from 200 g.p.m. ecirculation at a maximam temnerature of 70° C.

1. The air cooled exchanger sysnmn would reqguire 6 - 24" x
144" 6 row coollnc coils, using 70 00C CFi of 95° F. maximum temp.
air. The coils would have aluminum tubes, headers and fins. The cost
of the unit installed is estimated at §8000. Total power to drive the
unit is 17.5 H.P. Hold-up of P-9 is 1ll.cu.ft.. 3

2. The evaporative cooler in a sxn*le unit would measure -
147 x 5% x 11¢ high and recuire 20,000 CFil o air at a maximum wet
bulb temperature of 75° F. The water spray Aystem would ecirculate
100 g.p.m. requiring at full load a maximum water makeup of 4 g.p.m.
P-9 -head through the exchanger would be 33 fset. The complete unit,
‘nstaL¢ed with temperature oontrols for freesing weather, is estimated

t $S000. Power reguirements exclusive of P-3 circulation is 6 H.P.

ﬂc’d—ur of P-9 is 8 cu. i,

3. The liguid-liguid system would require a heat exchanger
and water cooling tower. The exchanger has been estimated as a zingle
pass tube and. shell type, consisting of 230, 3/8" 18 ga tubes, § Feet
long. Overall dimensions may be considered as 10! x 18" diameter., GCosd
installed would be approximately $3000. £-9 hold-up would amount to
~about 2 cu. ft.. The watnr cooling tower; handling 5C0 g.p.m. 2t a
cold temperature of 90° Fo would measure 15' x 13' x 25' and cost
£4000 installed. The make-up water reguirements would be about 9.5
g.p.n. Power for the unit would run tc about 20-25 H.P.

The possibility exists that the temperature range 50° C, ~
70° C. may be too high for the internal »ile cooling requlrements.
To reduce the range to 30° C. - 50° (. eliminates the dry air cooler -
as a possibility. The evaporative type would recuire two of the units
praviously described, connected in P-$ series in corder to remove
500 kw. The liquid-liquid system would be inadeguate with a water
zooling tower and would veguire refrigerationa Installation and operat-
ing costs have been estimated as 30,000 and §$6.00 ner hour ressectively
on a conservutlve estimate for the refrigeration unit alone.

The pump to be used in the system of P-9 circulation has
been considered as a Wilfley-type A.C. - pump. The uadvantages of its
use lle in its unique construction, eliminating the stuffing-box,
and reducing leakage to a few cubic centimeters ner shutdomn. The
cost of a unit to pump 200 g.p.m. aguinst a 50 .ft. head is §485 in
the 18-8 stainless steel coustruction. Power recuirements will be
5 H.P. P-9 hold-up has been estimated as aporoximately one gallon.
Such a pump is now on order (Physics Division) and will be experi-
mentally investigated.
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III Heterogeneous P~-9 Pile liodel

As time permitted, the erection of & wood model of the piping
system for the 460 rod, light water cooled P-¢ heterogeneous pile has
progressed to about ninety percent completion (410 Eckhiart).

In general, very little time has been spent on hetercgeneous
pile design durlng thls monthc

IV Aluminum Welding (J. T. Weills)

In a recent consultation with a representative of a company
with years of experience in the fabrication of aluminum egquioment for
the chemical industry, several important considerations in the welding
of aluminum were given.

Trimmed sheet is often used in lieu of welding rod to assure
exact alloy composition.

Arc welding is sometimes used for welds of structural impor-
tance only. For vessels, where the weld must act as a seal also, flame
"welding is used, oxy-acelylene being more common today than oxy-hydrogen, -
mainly because of the greater availability of acetylene. ‘

Examination of typical flame welds shows that the oxy-acetylene
flame gives a pitted weld surface while the oxy-hydrogen does not. Ends
- of samples of both types of flame weld, just rough saw cut, show no
occluded slag and no pits when viewed with the unaided eye.

In butt welds in general both sides of the joint are welded.
After one side has been welded, the inner part of the joint is chipped
to femove any slag which would be occluded when the middle of the joint
is sealed by the weld on the other side. This technique can be used
readily on sheet as thin as 3/16 of an inch. One-eighth inch sheet
joints can be so prepared, but with some difficulty.

. Additional points in butt welding are: (1) below 3/16 inch
thickness, the sheet ends are not bevelled, (2) below 1/8 inch sheet,
the ends to be joined are bent 90 degrees so that the sheets are par-
allel at the ends; the two ends are then nlaced flush and melted to-
gether;(this does not leave a protruding ridge), (3) in butt welding,
two sizes of sheet, it is recommended that 1/8 inch be welding to 35/16
inch, 3/16 inch to 1/4 inch, etc.; larger differences at these thick-
nesses result in difficulty in econtrolling temperatures at the weld.

In vessel fabrication, corner welds are not used at all for
thin sheets; a sheet, or plate, to be joined at, say, a right angle to
the end of another is bent 90 degrees near the edge on about a 1 1/4
jinch radius so that the sheebs meet to form a butt joint.
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" Further considerations in welding aluminum in vessel fabri-
cation are: (1) aluminum pieces to be welded must be positioned;
(field welds are not satiafactory), (2) one weld can be crossed by
another, (3) one of the ecasiest types of weld is that described above
for welding very thin sheets, i.e., welding two or more ends which
are parallel and flush. ‘ '



