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Ilad due \0 ,\h1. oaua. (a•• Ap.J •• ItOY. 1944. page 3S•• next to 

last par&i1"&ph). 

Likewis8 a larger part of the 0.1.st1al spheze 1a avallabl. 

tor measurement at a southern iat1tude. To tbls end the m1rror 

aaould be located on a cllff whlob drope abruptly \0 the south 

wltb a loni 1••el pIAl. BtretohlDi from tbe ba•• of tbe olltf to 

the southern hor1son. The reaBon tor tbla 18 a. tollo... Ihen 

the acceptance pattern (stDgle lObed) of tbe lI1rror 18 pointed 

aorlzontally, ground refleotioos break' tbe sln.le lob. up 1Ato 

a diffraot1on patte~. The anile whiob the lowBat lob. of thl. 

pattern ~kes WltA the hor1zon 1s inversely proportiOD&l to tbe 

)a.ll21t of the ra1 rror in _v.le.gihs a to.e the reflectlnl plane • 
.
 

Tbla difficulty will be mit1gated by MOUnting on a olitf whiob 

o•• rlooks a plain to tue south; as it is in thi8 direotion tbai 

~~e lowest anile to tbe horizon wl11 be de8i~ed. Terra1n 1n 

."Aar diI-eO,,10JUI 18 not important provided lal'iB obatructions .ucla 

&8 .ountalne are DO; oloee bY. 

OleaI' ••atlla:r 18 des1nble bu' DO' of prll111lry lapona.ao. 

"GAUS8 ba. and lllAt olOUd. have ema11 efteo; upon t ••• 

wa••Ienita.. A wlde vari.ty oteuGh looatloua 18 &va11abl. at 

DO exp.nse 1D 80uth ••• t Texas. McDonald 00••"&'\01"' would b. a 

.u1iable ba.e of operatlOD to provide livln~ quatt.ra eto• 

.I1lftl 
The on11 p~•••nt11 aval1able m1r~Qr 1a ot t~.lt 'ele.oop. 

d••liD. Sinoe sotioa 1n decllnatloa oaly 18 prov1d.d it 18 neoe••&Z7 

to rely upon the rotatlon ot tbe eal1h '0 •••ep out a band in tAe 

.t,. Onl, one ••••p oan be made 11l eaoA day. A' 1ea.t two chart• 

• U8t be ade at .&OA deollnation for oonf1rmatory purpoa... .,.. 

• Ireat __, da,••111 be requlred to coy.r the .It,. U.1nl .uoh • 



.y...... If~ witll tbe pre.ent 31 foot 1111"rol' at 180110 l' 

oOD.~4 the be't.~ par1 ot a year to seoura the lnform&tloD 
:-~.~,.,1. 

plesented in figure 4, page a85 ot the Nov. 1944 Ap. J. lew 

apparatus 1n now funotioning at 4S0me w1tb tbi••&88 mirror. 

Somethlni over two years ,,111 be required to make a oomprehensiv. 

study u81ni tb.eell 810w and labor1ous metbod•• 

The obvi~s solution to tb, abov9 d1fficulty 18 to pzov1de 

the rr&1rror w1 th an equl toriu.l mounilnK. The preoen't mirror is 

Dot of a s\~l table mecbanloal design for an equitorial .ountina. 

Bowever a turntable 1s ava11sbl. wAlob will tben 11ve tbe mirror 

an 8.1t1az1mutb DlOuntin". By makini sw.eps arouzJd the all_tJa, 

the sky ~y be covered ~ust &8 effectively a••1~bLan .qul tor1&1 

mountin(;. The only cOlnplicatlon 1nvolv~c is 1ra rtiduc'10D of tbe 

data. This dlff1cult, may be rn1tiiILted by tl-.e use of 8uitable

,,-,r8.l18. 
~!,.ul:tabl,ef, ..lt.n..tty.c.,t.ban:i.•qutt~.rf~l(.~tiJll~,..T_i1M 

lu<an.:alttaalti1t"nmounttag:.1r1th prope'r dri.e. fbi_ drlY. mul~ 8. 

control two mottons (alt1tude ~na a&1muth) that one .ffective 

aot1on (right alcension) 1s produc.~. 

Suoh C~ be aoo'apl1ebecl b, .. lu1 table cOlltrol box. Th11 

box wl11 conalat of one motor drivlna an equltorlal1y aounted Ihaft 

at a apeed equal to,the d.sired rate of ~otatloD of the mirror. 

SJ a oomblnkt1oA of oame and leyera tb1e equitor1al .olloa .111 

be tre.n8fermed into two separate motions (altl tude "nd ...~ ..lth). 

The separate motions will ope~te .eparate seleyn i6nerators. 

Tbe...·''fn ... ~11 control aD ~. drive w1l1oh wl11 suW1J 

power to the .114 drlvlna I\OtOI'. Of·~.M .11'1'01' 1IOU'18&. T•• 

oOllple'. &Dd la.'aatan.oua OODtl'ol ., be Ud onl' ,,,. _i. 
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...~ IIOUatlal at all t1•• froll the control box at a rellOM 10oatl0•• 

Prov1.1 be _de for look1n~ orbraklni_ Sucb -oaaal•• 

aaould be push button operated fro. the 8&me oontrol box and lupp1'I' 

with tiUltable eleo'i,xo1oal interlook. '0 prevent power heini appllld 
:;~	 i ( 

'0 the drive motor8 whe. brakes are oa, Sinol the mlrror will ataal 

outelde witA ao dome fo~ 8better. a b~klDI meo~i8. ia abeolutl1y 

nloessary to pft.en'i danap fl'O. the wiad • 

• reaotely controlled drl.1 of this type would be lmpossibll 

to build for use wltb a oonventional telesoope where the ar6Ular 

accuraoy df6ii~red 118.1 be on tbe orcler of & seoond of aro. Hon"'ll' 

for tbe present mirror the aoouraoy des1red need only be on the 

order of a rew minutes 01" arc and therefore 1 t entera thl ftal. 

of practicl$"b11i. ty. The deel-.u uf suoh a ur1ve oomes under part ry below. 

Qrder and Queration of the froilHl 

Toe operations of this probl~m will oonO~l~ thlmselves .1t~ 

matters olosfily aaeooiated wl"t,h the art of radio oonmnmioation ... 

••11 as w1tn the ao1enoe of .strono.y. Tentatively tbls prograa 

.1 l)6i C.t.vi.doci into .£'1Vii pane. 

1.	 *lie astronomical 1nvestib1'&t101l8 at 480110 ~ini pre.enti 

a1rror until a 1ar.r one DeOO__ avalia'ble. 

II.	 DeaiiD vI eleotronio equipment for us. at frequ.n~1.8
 

a Dove 480lIo.
 

11.1.	 Iliprove the ••usl t1...1 '" of lower frequenoy apparatue. 

IV.	 De.liD wave aaalY.lzw. 

v.	 De.liD of i.e altiazimuth to equitorial oontrel. 

Upon .ettill' up tbe eqw.pIHn' at a IOCld 100at10n, part I o-t 

~hl P:lQiraIW alaould De lruaediately put into op":tatlca 1lailli .be 

tuzataD1e art4 taking data by ••••p1ni around the aalmutA at 

f"qulnt 1.'.nal... ..... tlla' 11 &01111 ..11 pan II should nnt 



ba &~taek.4~ OR part. II and lIt ooop.r&~10D __, b. a.cur.d t~o• 

•• I.!. Rea•••roh L&bora,ory of Electronlo8 (aee pai.a 81 & 83, 

r.o.	 1948, Rev. S01. I.at.). 

!a:a1 t a} 09'\ 
Most all the oapi\al equipment for 'hie prQiram baa al~ad1 

be.n aooumulat.d. l' 1. 8.us.r,a~.d 1n a later .80t10n. 4t pre•••' 

it is in part1al opera'lon or stored at Wh.aton, Illlaoi•• To put 

the proiram 1n motlo~. fund. will b8 ne.ded a. t.ll.... 

1.	 Purchas. a thr•• oar ~raia with oonorete tloor to hou•• the 

apparatus. It should be ~iv1ded by parti tiona and lni.roonn.o'b, 

doore into th~e aaparats roo.... Overb.ad oar door. wl11 thea 

o~8n up ~ne Bide of eaoh room to facil1tate entry and re.aval 

of Bqu1praont. These rooms w1l1 provide apace for napec'lv.t, 

the library and study at I1IOrth side. shop Ln oenter &Dd PG"­

~. 'plant. and e'toDp at sOllth side. e;,.. Pl~1~ and waell 

facilities will be u.oe••ary. OOlt about &B500 
:," 

W 2. Ooncrete founda~lon. for ou",dool' pan of power plant aDd 
i~ 

aZ1D11~b tumtable of m1r;tor. Ooat about 1500 
3.	 Transportation of ~qulpment trom Wheaton. 11110011 to looatl~ 

111 Texaa. This will require about a1% truckloadlJ a. tollo••• 

ODe of Btruo~ural st••l, mOltly turn tablej on. ot po.er plaa'. 

mostly lead ac1a batteri.s; three of parts of d1s.a••mbl.d 

II1rror, one of llbral'J aDd ta.trulllnte. Eacb load about 200 

dollan or total 11aOO. 

4. COlt to d1.......1;)1.	 mirror and pack up l1br&Z7 and 1~8tNment.
 

about t,2SO. 

6.	 Ooat to a....bl. tu..tabla, m1~r aad po••r ~pp11 about $1000 

8.	 Fund for purou.•• of addl tlOllal In.'N''Ai., nall81J Blab 

frequ.no)' ttQI _01l111•• VanUll tube il'&D.coaduotaDoa aad plaia 



"alBiano. t~.,.l' &ad a _.11 benoh 11111. 00&' about 12000 

7.	 8_11 ,~ or .'atloa waion for hauling _terial and equip.a', 

IIGst of whlob 18 larp auo Ooa' abou' .1600_aVl,. 
8.	 Road work and fenoe 1.0 pre.ent da.,. '0 &PI=*I&",u. fl'OII 

oatil., about $500. 

The abo•••isht 1 t'fIlII total t84r50 and repreaent the oapltal 

investment neO.88a~ to put the prolYam OD & ,olnl baal•• 

2Pf!ratl0!B OO'.'a. 

Personnel salar1es w111 be needed on a yearly baai. ae 

folloWB. 

Man 1n obarp 115000 
Relper ) ~ 

L~or chargee "500 

F'unher operating expenses will be encountered 1n 'ble work 1f 

seotions II, 111 & IV are to ~ proseouted witb v1ior. Thia will
 

lavalve tbe purchase of var10u8 electron10 compon.uta auoh &s _be..
 
oonet.neere, res1stors, etc. "'urther, cons1derable T&W _te..l
 

will be expended 111 the 1'01'11 of oopper lIt-nd b:raa. tube, rod, ab.e'.
 

wire, nuts, bolte and p8011ne for truck. 1.~l_t.. annual
 

expenAs frol'll tb••e aources $1000. 'l'oy.l annual opera..tlO1la expell_ ha06.
 

!!!c2'!!Ppdatl!B. 

Ii 1. ~o~nde4 tha.' provlelO1l be ~e for two years waft. 

!hus a g:f&l'ld total of .36,460 11'111 be requl red to carrJ' out luch aa 

1nve.t1gat1on of cosll1o _'-tl0 for a period of "two years at a 

au1table looatlon uti under favorable oircuM'anoe•• 



I. 
". .. 

I-'p_at on B.!!! 
The .~1ter ~. on band the following apparatus. Oonslderable 

effort has been expended in going over all the bills to properl, 

allot char~eB. Approximate gash expenditure 1s iivec. Cost of 

reproducing today is quoted in parentbes11. 

One mirror 01.~ feet in diameter. ao feet focal l~ni'h on a 
~ 

transit.' mount1Ili. oomplete and assembled. Also various etructura1 

steel parts for ro1nrorcin~ anti a new track to be added wheD 

re8.saernblad • 'I'he rna teria1a 008 t about $1600. Several IIOntha of 

la.bOr w~.re mrpplied by tbe wri tar who i"abrichtecl most of tbe pan. 

and e re ot ed the s t ruoture hitaeelf. If it were to ce reprociuced 

today ~ld labor inoluoed the cost would ~robe.bly be ($3500). 

0lH_~ steel turntable wi t1. trc:..ok 30 feet in diat.1atf;r and elaotr1e 

drive to i1.vc the above mlrrur an a:tUtz1lautl1 mountin" complete 

bU~ disassembled. Oost aalOO. Todays fi"ure p1'obpbly ($2500). 

However. this 11k£: a lot of other ma.terial .,.ould be qu1te difficul' 

to get and cousiderEble delay would be encountered 1n proourini no•• 

One new i.uavy duty wind driven 3.5XW 110v O.C. power plant 

with GO cells of 615AH farm ligbtini; battery. Generator dr1ven by 

three bladed eelf feathering vanee 16 feet inciameter on 80 foot 

self supportini tower. Cooplete but disassembled. Coet $1800. (Iaooo) 
One set of recoraer apparatue co~plete ~nd assembled. Th1s 

consists of an Etterline AniUS recorder and General kad10 D.C. 
'; 

Amplifier assembled with associated apparatu8 1n a steel cabinet 

on dolly. Parte cost Lbout taoo. Labor supplied by writer. Tad.,. 

f~~ure lncludini labor about($l200). About 50 rolls of ohart pape~ 

and assorted pens t ink, spare tUbes,ctc. are included in above. 

One set of olectronio apparatus for use at l60mc cpmplete but• 
Alaa'semblea. Tb1. 00081.'. of an~enD& equ1p..at whloh 1s alum1nu. 



9.
 

drum 5 feet lOCi and 4 f.et in diameter with internal oones and 

a.ssorted baffles and mounting; 1801110 bigh frequency ampllfi.r u811l1 

five Bta~ee of 954 tubes; and reiulated power supply for ampl1fie~. 

The cost of thle kind of equipment 1s quite diffioult to iU&ie • f•• 
final product it the result of a lot of experimental work. Wh1le 

not all the mat.E1al went 1nto the final produot about 11100 wor'. 

of mhterial was ~xpended 1n tbe development. Labor and eni1ne.li.. 

was all 8upplle4 by ~he ~riter wh1ch .Uloer the or1~lnal d•••l'p.... 

..."&s oouliiderr.:.ble and extended over two years. If the apparatus 

waa to U8 reproduc~Q today on the basis of to6ays knowledl., whlok 

was Dot available at the ti~e. and labor oostl inoluded; probably 

($l5QO} would suffice. 

One bet of eleCl"ron1c. apparatus for use at 480lllo oomplete 

and 8.astIiAbled. Tho 8i tuation h~re is 6i 'uflilar 1.0 the de.,elopaaent of 

16(l~do apparatus. 6epb.rH'te eUKinil'€rint; cevelopments were carried out 

on the a.ntenna equ1pment involvin~ tbe construction aad te.t of 

several (1e8~itl8; the hi"h frequtmcy amplifier involvlni two comple. 

deslills; and two power supp11e.. En.lneerlni cbariee and lab" 

to oarry out this development ~ould have been very irea' 4f ,.14 

for as this apparatus represeDts about the lill1 t of what can be 

achieved at th. present state oi the art. Furtber improvements are 

still in pro"r.... About 11500 of _terl •. '- baa been 00.8uiIH in ,. 

de.,elopment. '0 oonstruo' the latost verslon us1ni todays accumulate. 

experienoe would 008t aoout ($1500) inolud1ni labor. 

One .et of machin. tools oon81stini of South Bent oench 1ai~. 

and a~8ort.d tools and fit'in'8 1330 or ($350); one Dualap drill 

pre•• with ••,. of drills, rea..r.,eto••85 or (t85); one irinder 

$15 or ($20). Alao n.w Thor eleotric haad drill ($23) or $23. a.4 

a larae variety of aoo•••orie. aad haD4 tool•••timated t150 or ('150). 
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Puroha••••1••troalo me&surlni apparatus ae follo... .e.lure...t. 

Corp. vaOUUM tube yolt••ter 8135 or ($.135); RCA BiiDal aenerator 

$350 or ($350)i Lavoie frequenoy ~ter 1175 or ('190). I&t1oDal 

t1P~ HRO communica~ionB rece1ver ~190 or ($230). Genezal Radl0 

resistanoe boxes, output ~ter and variaos. also Triumph oiroult 

analya.r $ddO or (~J~O). 

The ~iD piece of uo~ ~de tea' eqUipment 1a a speolal h1ib 

power signal aenerator. The equival,nt onnnot be p~rchaBed toda,. 

Ooat of p~rtB aoout $90 with labor by the writer. Cost to build 

today inolufil.ng labor (~~250). 

A large &9aortr~nt of ~leotron10 OOl~)Onent8 1nolud1na ap801al 

tube." power supply parts and over fifty Woston type 301 metel"e 

ot assorted ranges 1:\1"8 on band. - F.etim;;.ted t;450 or ($000). 

Conaiderabl~ raw 111&te .rial in t he form of coppe r , braes. broD"~ 

rnloa. ba.kelite, ute. is also on hE1.nd. 'rh1s mlght be assumed to be 

merely junk. Aowever auca a eui table oollection 1s valuable if aD, 

c';)llstruot1on work is ~o be undertaken. The very w1de variety 1. 

dlfficul ~ to ttatima:t.e bUt probably COlit about $150. 1'oclays f1i\1re 

a'i»Ut (,aOO) plus a lot of' p rocuzeeenf ef1'o" to get 1 t together. 

A180 on band are three rotary inverters t rom 110v DC to 110Y 

600pa AU of rati..ni8 l7b, 100 B.I1rl 600 watt.. Tbe t'iret 18 oOlll}Jlete1y 

a •••mbled into a 8pe01al sbella ~~x w1tb Yolt&i8 reiU1ator etc. It . 
18 part10ularly 1ntended to drive the AC electron1c and reoordioc 

apparatus when 0061110 static me&sure..nta are 1»la, conduoted. 

"08 great oa~ has been ulle4 to make 1t 8100tneall, qU1et. Th. 

otber two are for drlviDi equ1.pasent OD berioh tests. This apparatu8 

0"' abou'\ $lao plua labor.. To ~prOduce today plua labot ($275). 

c . ~ 1:h...... ,..It .~nclli.~_talabout '114'13 • . Untold hou1'8 

of labor haye been expende. 0••1' about 'e. year. oo11eotlni and 

bu11411li the above apparatu.. 1ft tile allr.pte l' 1•••1nently 



8uitable for this type of deTelop..nt investigatlon ot cosmio Ita'lo. 

Ite main funotion and value is with such ~ork. lor 'ther purpo.e. 

ita value would ~rf!a.tly decrease. Oonsequently for th1. reason, 

among others, the wrlter desires that it be kept to~~tber aDd put 

to the use for whioh lt was oollected. If the proiTBm were to 

start from scratch tod&r about (t15278) would. be necese&rr. .t 
least two years continuous work would be necessary to carry the 

proirarn to 1t~ p re sen t state. 

friP2'Il
 
Tile wri ter proposes to donate the USB of all the above
 

eqUipment to the projC~t ala,~ &i;rees not to remote any tberefroa 

ciuriI:k t r,e neti ve life of tile proJect. Tl',ts title of ownershlp 

wl11 1"€M8.1n wi tb th~ 1'51"1 ter however. After the inltial pert,d 

of two yCR,rs bas been cOmplf"tf;d t.he sl tue.tiol'l '-111' be re-evaluet. 

If 1 t 1£ {~ec:ideC1 tllS.t lmport~,llt resul tEl l"isve been aecurea 

an..d the. t the project will be oOllt1au.d 011 aD expanded .oale; 

then the writer propo.e. to donate the equ1pment outrlght 1n 

suca t"il8Llon ~,. he deter~irlee may be moet adyantaieoue for tax 

purposes. The proJect w11l tben becolr.e the owner. 

If, 011 the other hand, 1t il de01ded for any reason that the 

project 18 not ~o be continued; then the writer reserYes the r1iht 

to remove any and all of the above loaned equipment at niB oonvenie.ce. 

It" the proaram ioeB 1n'to opei-e.t1on, the Yin ter des1re. to be 

appointed &8 the wan in charee. Be wiah•• thl_ no' oaly becau.e of 

ti. great interest 1n the subject but aleo because he rAther f.el • 

• 1 iod-fatber to the proJeot and haa a responsibility to ••• that 

the iafant 1s broUiht up properly. 

Tbe .titer 18 al•• owner of a ratb.~ 8UD.t&D~lal eleotroni0 
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l1brarr. This oonsl.ts of a few of the later bette7 boots (approx. '60) 

08 t~e subJeot but ma1nly extensive ftles (mostly unbouad) of the 

lea~lDg journale a~ followe. Tbe coet figures are riven merely al 

the yearly eubecr1rt1on rates multiplied by tbe number of yearl. 10 

p resen t day oost 1 ti pOlllible BS nioEt of the material is impos.1ble 

to ae au re u t any p }'1oe • 
~ 

}J1.'OC. IRE, leaa t c cate complete plus some e"rl,ier t210 
Bell Teohn1cal Journal 1925-date $30 
Jnl. Franklin Inst. 1924-date t132 
Jnl. Applied IJhyeics. Cornrl~te-c:~te flOe 
Electrical Eniirleerin~, 1930-dhtc $160 
Revi~w of Sci. Iust., complete-date $60 
H..C.h. HevitJ";, cOlnI:l~t.-uate $14 
Electricnl £ommun1cat1ons, 1924-date t35 
TIlreles8 Eni1neer, complete-date t150 
lli11ipe 'l'ecbn1cEl.l Rev1cw, complt: te-prewar ~:16 
Orie ra.L Electric. ReView, 193O-date !'Bl 
Jul. I.E.E. (british). nearly comp'Le t.e 193()-dhte $102 
Comnn.w1c".ti ems, 192·5-1944 (!"20 
';'icatingl"Quee En,,1neer, 1944-de.te ~4 
~ST, le27-19~4, $20 
rhycice Abatre.ota J\ 8: S, H.1(.5-datf; tlB 
p.lso a wide variety of bulletins, pam~l.t~ ano monographe on 
clectrouic Bubjec~Bt ~pproxiL~tely (50. 

The irand total of the above ic $1286. For the tlme beina the 
writer Wishes to include hie library w1th the above appa~tu8. 

Howcvor 0wnerabip ll3 'to remain wi tb the wri"ter. Q.u1 te likely a~ 

some time in the futul"tl it will become apparent that the library 

will be raore useful elsewhere than at the scene of oberllervat1onl. 

At suoh time tbe writer re~erveB the rigbt to remove the librp.ry 

at hie wish. 
l'Icapitulat6.2a 

The above pro.ram can b~ put into operation quite ~.ad11y. 

I' 1B raquosted funds be made available for two year. work. Tbe 

writer hopes tbat all details can be iamled ~ut promptly BO tbat 

all ~~terial oan be ~Y.d from WheatoD, Illino1e before oold 
'i:, 

••ather eeta 18. Aa 800& aa 'hi_ proira~ 18 well uoderway aDd 

aubltantial re.ults are be1ni secured. serioul co.eideratioD sbaul. 

be iiven to aoqulnac a lara- m1rror for an expaa'e. prolraa. 

6r~~
 
3\111 as,., 19.8 Gnte RaMI' 


