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Dear Doctor Rose, 

~niversi ty Club, 
J.. e·., York. 

a)ril lo, 1928 . 

/0 

In reply to you:r re _uest, I beg to SU!'.lmarize briefly 

the chief arsuments favoring the const~~ction of a 200-inch 

telescor>e llil.d. to outline the proce dure in vie\'! . 

( 1) The 100-inch hoo~er telesco:pe of the iiount ·.Tilson Observe. tory 

has solved many fundament~ estronomical a~<l :physical problems 

beyond the reo.c.1.1 oi our 60- inch reflector, and. prepared ~~'le uay ~or 

an attack on still mort. i.J1:portr>.nt problems tl ....... t CLe.:um.d greater 

light - gat...'-l.ering po':Jer for their solution. Among t!l~se outst-!.llo.ing 

questions ill'e : 

(a) · The structure o!' the universe, calling tor a more 

intensive stu<l.: o:L the Galaxy, of ·ahich our solar system is a 

minute pc::.rt, c..n~ es:.}ecie.lly of the vast ..:e0 1on of spi!.·~l .tlebulae 

( u i sla.l'lcl u.11i versesn) beyond tl:..e !.!illcy \Iu.., , :here the 100-inch 

telescope 'has fixed the distance o~ the t\IO nearest spiral nebulae 

at about o!le million liG!'!.t - years a.""lC.. disclosed their true n.e t'.:t.re 

by partially I.'esolving them into stars . It ho.s also revealed. 

hundreds of thousands of more remote S!Jir:D.s, !'!la.."lY of ·r.1L.ich co·ll.ld 

be an~yzed. and ::nec.stu•ed ·.;i th a larger i!'!.Btru.men t . 

(b) The evolution of spiral nebulc.e, partially sus&ested. 

by our recent studies . 



-.2-

(c) The evolution of stars , showing their origin, s e q u e n c e

and. physical and. chemical developmentt throughout their l i f e his tory . 

(d) T h e c o n s t i t u t i o n of matter, s i n c e the enormously greater

range in mass, temperature, p r e s s u r e and d e n s i t y of the heavenly 

b o d i e s p r e s e n t s opportuaities f o r discovery far beyond the 

possibilitiesties of laboratory e x p e r i m e n t

S c o r e s of o t h e r problerus ca l l ing for a larger telescope m i g h t

be mentioned. if space p e r m i t t e d

(2) No method o f advancing science is so productive as the 

d.evelop m1ent of new a n d m o r e p o w e r f u l i n s t rumen t s a n d method.s of 

research . A l a r g e r telesco)e \'rould. not only furnish the n e c e s s a r y

gain in light space-penetration, and. photographic resolving

p o w e r but p e r m i t the a p p l i c a t i o n of id.eas a n d devices derived 

chiefly f r o m the recent f u n d a m e n t a l a d v a n c e s in physics and 

c h e m i s t r y These advancess, which h a v e suddenly transformed. 

spectroscopy from an empirical into an exact a n d rational science, 

w o u l d undoubtedly rencler possible m a n y n e w d i scoverie s w i t hth s u c h

an instrument . 

l3) The time is also e s p e c i a l l y o p p o r t u n e b e c a u s e o f recent 

engineer ing and. o p t i c a l p r o g r e s s such as the deve lopment of 

f u s e d q u a r t z as a very advantageous substitute for glass , a n d

the proof now available t h a t the atmospheric c o n d it i o n s on Mount

Wilson are sufficiently p erfect to permitt a large i n c r e a s e in 

aperture to be fully utilized.. Ritherto, in the a b s e n c e of su c h

p r o o f increases in the size of telescopes have been made at the 

risk of defeat by a t m o s p h e r i c disturbances . 
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( 4) 1\. study of the optical J.)Ossibili ties , \lhich depend c lliefly 

upon the .'remise o:f succ~.sz in t:..t.e manui'a.ct1.u·e of a lerge q_ue.rtz 

Q_isc for the paraboloi~~l teleseope nirror , convinces us that 

the di a:neter of this d.isc should be 200 inches . This TIOulQ 

collect nearly fow: tifues az much lit:rht as the 100-inch telescope 

l the larbest yet const:::-u.cted} , penetrate twice as far into space , 

anc_ revee.l hundreds of n i llions o~ stars beyond 1 t s range . The 

shorter relative focal leneth aciopted in our nev1 clesign and. the 

:!.)robo.ble substitution of que.rtz :for gle.ss YiOulQ greo.tly incree.se 

this ~&in, ~hich co~d. be still fur~~e~ enhanced by the improvement 

oi photogra.flhic plates anc_ accessory apparatus . 

(5) The p~oced.ure in vieu involves : 

(a} ~ Dreli minary study, by a group o~ the ~blest experts , 

o~ ell promisins met:1od.s of mal::ins telesco:ge mirrol' discs of 

large <l.iemete./-" 

(b} ry .... s noYI see:ns probable , such a study s.'lould. point 

to J..;he use of fused q_uartz, the ne=t step v1ou.ld be an ex:per·ime .... tal 

test of the po:::sibili t.;.es of fusee_ q_ua.rtz, e.nCL the manu:Ez.ctu.re a::: 

soon as fec.si ble of a 200- .!.nch !P.i.:-!.'or d.isc . I have already 

outlined to you the ste_ s in this process, "'thich uould. be carried 

on u...'1der the J?Cr£one.l suiJervisiou of Dr . Elihu Tllo:n:Jo..:1 of the 

Gen.;:!•al Zlectric: Jor.1pany . Several years uould. be occupied in 

( c} .A si~1.tl taneous coqpurati ve study, by a group of 

e:;:Jerienced antronomer·s, ph~·sicists, Or> tic ians, instru.: .. cnt ma..:::ars , 

~~d en~inee!.'s, of the various o,tical ~d mec~enical _uestions 

involved in the design of the telescope a.11d all its ac.:cessory 



- 4-

apparatus, cr..d the _.,.r e.....-<.!.!.·a ti Ol .. o~ \Jo.t·king dre.'.7in£;S for the 

mounting ~~ do~e as soon as the co~pletion o~ ~ ~uitable mu~ror 

eli sc may :permit . 

(d) A simultaneous co.~parative study, by astro11omers, 

!.)hysicists, and me teorolo'"'i sts i'arniliru: \71th the perforrue.nce of 

the largest existin~ tele~co~es, of po~sible sites for the 

instru.'!1ent , takint; into accou.at not only the clearness r:.nd. 

steadiness o~ the atmos:o~ere at various seasons th1·oU£;hout 

severc.l years, but '.lith d.u..e ret:;;a!·C. to the special requirements 

o~ the tclesco9e, the ~ature of the problems in vieTI, the efficiency 

oi the observer:J, end the intimate cooperc.tion of such institutions 

as tl.~.e hlount ":'!ilson Observe.-tiol·y ancl the B!•iclge and Gates Labora-

tories of the California Institute . 

(e) Tile t;rinding , :polis.ilill(; , ~d fi.:;urint; of the le.l:'ge and 

sr.1all mirro!' discs '•illen rcaC...., . T"nis \:o~~::, like the casting of the 

lar&e disc, must be done at the site selected, becau:Je of the 

difficulty of t~ans:portino the large disc . 

(f) The co~struction and erection of the telescope mounting, 

buildings, and accessory apparatus . 

( 6) f"s you hB.ve remarked, the cost i m!Jo.rte.nt re~uirerr.ent in the 

construetion allQ operation o~ the telescope is tne close co -

operation of the ~:oUllt 'kfilson Ob=erve.tory ~r..d. the Califor!lia 

Institute . I f you:r: board should d.ecide to provid.e for tl:e 

undertoJci.ng in accor<la.nca '.7i th the vie\'IS t~-.Jl'essed by yoursel.l in 

our recent ca:nf'ere!lces, the follOil:i.ng scheme o:t Ol" :uniz2.tion micht 

be suggested: 
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{t.) __ policy corn,i ttee, cons.: sting o:f the Director o:: t __ e 

!~o.!'man Bria.....,c Laboratory o~ Physico {Dr . Roo.;:rt !1.. . l:illikan} , the 

Director of the trount V:ilson Observatory (Dr • .!alter S . ... U.ams) , 

and , if desired, the \7ri ter. 

( b} A B..irector , chozen ·.1i th careful c onsid.ere.tion o:: the 

special kno\,led:;e re _u.irec.. in the construction and use of the 

telescope . 

{c) .a 1)ermanent staff of observer.J , assistants, and cOI:lputers . 

(d) AYl. arru.nbement !)rovid.ing for the intir.ate cOO!Jerction of 

the scientific and. tech!licel st:::.f:;:'s of the l~ount ·.!ilson Ouservctory 

an~ the Eri~ge ~~d Gates Laboratories . ~~is cooperatio- c~ no~ 

be assured. 

(e) The tem,Porary a!-.I:'Oiiltmellt ~·rot1 time to tioe of research 

associates, assistt...."lts, e.nd fello\JS from i nstitutions in various 

pe.rts of the •.1orld Yll~ose investigations have especie.ll~r qualified 

them to .Ja!:e the most effie ient :possib_e use of the 200-i.!lch 

telesco)e . 

It bJt:.:J \'Jithout sayil'J.8 the.t this instrUJnent should be employed 

for investigations beyonc the ran~u of ocher telesco~es. The 

purpose in v i e'.! is therefore not to duplicate the inst~umental 

eq_uipme!lt of the l~ount ~lilson Observatory or other simila..!.' insti tu-

tions, but to provide :i:'or the e::tensio.r.~. of astronomic~l aml 

physical research into :fields nov1 inaccessible . 

(7} The best estimate of total cost I a.:n noy; in a position to 

offer is six million dollars, to be expended over c considercble 

period (.:_J.i•obe.bly frorl four to SL"{ or more yee.rs) . Tl1is \lould cover 

preliminary studieo o:r optical proble11s , clesiu.u, ...:.nd site ; 
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manui'a.cture of mirror discs ; opt icc.l •.:o1·k; tempor-a1·y e.nd.. 

" permanent buildings ; tools , muchiner~·, instr~~ents, and e~~~ratus; 

road. to s i te and e)<..1 ense o.L trc.nsportinc; builo.inG materials , 

.:tichinery, e.nd instru..,le.U. ts ; co. stru.ction a!!.:l erection of the 

telesuo_,.e .......... its accessor.:.es . This estimate, '.!hich d.oes not 

includ..e end..o;ment, is believed to cover the various conti~~efl~es 

necessarily to be rec:d:oned \lith in a l arge i.lllclertakines of this 

Jcind. . 

a 11orc complete statement r~card.ing some of the possibilities 

of large tolesco_es mey be found in my article in the ~~ril n~~ber 

of Ha.r>_ers l.ia~aziue. 

Very sin co rely :i-ou: s , 
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