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Ske~al11lo. 1. 

Three n:cthode ot bu1l ding the to it ha-ve b( en 1nveut1ga ted. .eeh arm can be 
built up ea e &!hop unit end field bollied to t e cone . CJ'llia ie o02:ltlon to all three 
lllethoda . The r.ethods dift'el' as to t'he Ztanllar of bu:l.lC1ng and erecting t.he can • 
These methode ill be cUscuased l.a ter in the5e notes a briol'ly • tboy re: 

I . 'l'he conical part c~ be built up tram G lcr oteel c t}tingo. 

II. Thie is the fmme ca mthod I, e:xoE>pt that the pit:ces ere built u tran 
plates end anslea . 

III. Th conloal part c!ln be built up trttll a lor e n\Ziber of piccca, rivetted 
ond eleed totether 1n plocc ct the elte. 

~o regui:rer .. ento or the torM: ere ns tollo'iot .l'hcn i'inist•ed, tho 3V•1"t. diaaleter 
traok and the seat tor the lower polcr bcertns (eeo Sketch No . l} must be ooncentrio 
ithin l/8" . The track does no'\ ne d to bo por:toctl}' clrouler, b t the Tnrlettons 

t'rom 'the circular D1Bt not exceed ae7 1/32" and th trenD1 tiona at be very duel . 

A Discussion on the •othods ot Bui ldinG the Cone 

ethod_! ~is method appears to be imprectioable bece.t.a e of tbe dlti'icu.l'ty 1l:a 
obtainins ao~ie.nctalĿy teel ccetinss of the a1ze required. 

l~thod n The cone is divided into Shop un1 te a sbown in SketCh l1o . 2 . 
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"" Sketch Ho . 2. 

The shop unitst s ere built up f r o m plates a n d a n g l e s I f all welded construct ion
i s used the unitsts w i l ln e c e s s a r i l y h a v e to be stress rel relieved in a f u r n a c e T h e o n l y
furnace i n t h e .est l a rge enough to t a k e t h e s e un1 ta is t h e o n e a t Boulder Dam. A 
combinat ion ot r i v e t t i n g a n d welding can be designed w h i c h would make s t r e s s relieving 

in  a fu rnace 'unnecessary. The shop units can be m a d e as an ordinary r i ve t t ed job. 
except that a f ew less r i v e t s need be used, and then the joints welded so t h a t the 
r iv e t s cannot s l i p.

Ske t ch No. 3. 

The plates a r e rigidly held in positiont1on by the rivets. The weld metal is deposited 
in l a y e r s a n d each layer hammered o r peened s o a s to stretch the weld metal and 
re l ieve the welding s t r e s s e s (A pipe line 90 inches in d i a m e t e r w a s welded t o g e t h e r
in the f ie ld and s t r e s s relieved solely by peening- L. A. Water Dept.). 

The c o n t a c t s u r f a c e ot the shop unitst s ore very lerge; therefore the surfaces
would be machined and made to fit together. The most difficult piece is UnitE, 
which is a b o u t 11 ft. x 14 ft. 6 1n. x 3 0 ft. long. and which h a s to be f i n i shed on 
3 s ides a n d one end (for t h e 35-tt. diamtrack). There i s n o equipment in the est 
w h i c h could. handle this part of the work in a n o r m a l manne r

The machining of t h e 3 5 - f t . d i a m track can be divided into t h r e e s t e p s
1. Rough mach in ing o f cone. 
2. Finish " " 
3. Finish grinding and polishing ot hardened t r a c k ( s e e Sketch No . 4) .

The rough machiningof the cone can be done i n the shop. 'lhe f i n i s h machining can a l so
be done in the s h i p provided the shop units are dowelled a n d bolted t o g e t h e r w i t h suf-
ficient accuracy. It m a ybe economical t o do less accurate shop work and do the 

C o n e

Sketch No . 4. 



tinleh maoh1n1Da after the cone 1a aascbled on the mounteln. It the ptec a were rousblY hemlle&l during treD.Bportat1on t his t::1gbt be neceos ry enywey. 'l'he tltdall griruUng ot tho traolc will h ve w be done etter the cone 2 a e~aruubled. 

The eeot tor the lower poler becr1ng cen ibe finished Sn the ebopa. 
~lle d4Jentage ot t his tbod is etmpl.er tiel4 ereo·Uon. 

'lhe disedvnnt sea n: 

1. The d1tf1cuJty and coat of macbininv t ho ~o ~~t s~rtacea ot the o 10;p u.u1 to 6lld ot boltiug tu tvt>ether. ,!. great number ot 1 rb~ ~itted belts will be required. 

2. nra e1t;bt dUll to the extra metal re~:lred e t the contcct m.r cces. 
s. The Jointe between the shop uuita y slightly 1ncresae the dotleotion.a • 
.c.. It 11:ay be rather dU'f:lcul' to tr8l1Sllort the lar ger pieces. 

tbcxl III. The trame-work or the cone oan be built up :t.rom pleto ~Mers c.nd beeJU. 'l'h1~ ~-work YJill be coYered 1 th coni col plete skin cCJZ:JPOsed or rolled platoe. These plctes 111 be tcetcned t o the fiel:X), eD sbo\1n 1n Sketoh No. 6. 

Dkotob ITo. r: • 
The plateR would be bQlted W1d thon rivottcd to the beOJ:!lS.. ~~c Wtllding ~ould be done e fter the ent i re oono 1.a e eae.c.bled und rivettcd. The rivets 1U hol d tho pl "Les in pl• ~. 'l'b.e e!d 1a de in layers em4 each leyer hcml e!>ed or peened eo au to "'~retch the weld 1!18tol end relieve tM weldin strecuea. T.he IU'!lOun~ ot peeni ng neccas.n1•1 o6ll be deter-mined ex.por1mentall7 em euoplea. Thia t hod ot atrea:. rel ieving 1;;; ell used and ie vecy a&tiatect.oey. StreeD rol1ev1ng by heatlns ia UilDScesSBry, eapeciaJ.ly 1n T1etr ot tho fact 'tbet tl-.e j oint 1a tboroucrhl~ rivettcd, nnd because tbe mcxirJum etreaeea 1n the plate are very low - on tbo o1•der or 5000 lba. per a n. inCh. 

'11lere ia more field wrk imolYed in this l:lethod of c natruct1on. but nolle ot' it 1a et ell cUft1cult, nor does 1t involve ooyth1ng thot c atruotul'ol at el cu<ector has not dono before. The ~work is conpo~ of abOut 20 laroe pieces end bout U> smell pl~cea. file akin 1e 41T1de4 into 2l pl tea. The shop ork 1o ordioo%"7 structural at ek work., such as ~ n i nYol ved 1n building a rollins 11ft br1d8J!. It can be handled ri th equipmout now aTailnblo in Los ngclea. 

The machining of tho 31 -ft. tr~ck ie egnin divided into t .reo atepos l. gb cecb1n1ng ot the cone • 
8. l11n1sh n " 
3. F1niah grinding of th treok. 



The rouah machining ot the cone otm be done in the ahopa. 

'lbe tiniah machining of the cone r.olild have to be done after the ooDe ia all 
a8Ml:lbled aDd welded. Sb.ce no boring 111.11 1a aT8ileble for rougll f'in!natilB in the 
8hopa, the tolloring M'kp oen be uaed hendil7. 
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Sketch No . 6. 
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'lhis set-up c~ld tLla.:> be 11sed when the cone 1a in place on 1. e nountein, it it 
abould ])reTe aeairable. 

The aeat tor the lower polar beer1Ds will haTe to be machined after the cone ia 
welded end the center or the 3~-tt. 1a•Bck dcte1mincd. This involves no particular ditfi-
oulty. 

'lbe edvantegea or this lllel.hod eres 

1. The ditticult n:achiniJlg ot the shop uni ta is el.imine~d. 
2. It cen be done with e~ui nt now i uee in Loa Angeles. 
3. The cone, when welded, is one 1mit , hich ia the most risid poÅst~le 

oonatruction. ~ere ie no poao1'b111ty of r.etting other then ld.lDS elas-
tic deflactiona. 

4. The piece a L""f! amall enough ao tb.£. t they oan be easily handled and 
trenaported. 

The diaadTentap ia that a 11 ttle more field work will be required. 

Adjustment of' ros1t1on ot Deol1nat1on~~1s 

Sketch 1-To. 7. 
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It J4ethod II 1& used, the holes for bolting the arm& on to the con.o cnn be drilled in the shop•: then when the arms are erected on the mountain the position and inclination ot the tinitmed eurfaces on the arms can ba deter-mined by actual measurement. 'l'ho bearing housing, which supports ·the dec-lination bearing csn then be oode in the shop, '\he end bevelled and lengthened or .shortened, so that the becring 11111 be in ita proper poui~.ion. 

It Yetbod III 1~ used, the holes tor bolting the erma will hav~ to be drilled et the site after the cone has been welded. 'lhe am.s oan be ~ported in their proper positions on e temporer7 wood t.rame and th~ hole~ drilled to match. Then the pooition of the tini&lted arurt· ce can. be detex-mined by actual meaS'..U"ement antl the hCJ-uaing JU\de eceord.ingly. 

!!ark Serrurier. 

June 19, 1 934. 
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