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N ational R adio A stronomy O bservatory

P o « t  O m c i  B o x  2

G s b b n  B a n k , W e s t  V i r g i n i a  24944

TELEPHONE ARBOVALE 4M-M11

M T V t
CONTRACT NO.

M IC  - f ___ 2 &

DATE 2 - I Q ^ t r

p r o j e c t -. 300  FT. DlA. HoHOLOSY T E LE S C O P E

SUBJECT' S l^ U C T U R S

81/UT UP HSH66«

6.1 built up - m em bers

6 .U VJIMP INDUCED V i&RKTiokIS

WHEKl WWO PASS® PERPENDICULAR 16 T&E TU&tAAR. (lEtieSR.S 
Op "We built Op Column) structures ,V o rte x  swe<*dikk causes 
AiTfeRMATiot R)teE4 Which A rc  v e ry  R e g u ia r. inI occor.akice , 
Ww£M rue V ortex frequency coincides voiTh The k Ia tv ra l 
Ffcs<3ueK)cf o f AkM To§\ju>.k Member, Vibration) amplitudes

BECOHE IAR.&E AiOD CAkJ cause FATIGUE V=N\jJ re  W'THik) A
Vbci Short n n e i f  TVie Stress level lUs. member, is 
A80VS THE EMoURAnJCE LIMIT OF "fag MATERIAL .WHICH F&R 
STfeEl ls» ACT APeRO* ■ > S  Svitihms (_ 50/6 Of Ultimate Sr?SM(Tw)

|Kl ORDER "To EH H \KJKTS TV<E DAnI&E*. OF WIHD IVJOOCEO FM16UE- 
Rulure of line structural tiembers it ls proposed That The 
IekJ&th Of MW member be uwteo To a  nI umber, su^htiy 
8elow) The cekJgTh W Which S e lf  e x o te o  vibratiokIs 
Can) OGTURE UMoEiR LAnitJAR R.0W COKWTokJS. 
Th e  dm O& er o f i=mc/re is g r.sa .tiI  R ed u ced  u u d e r. * tv r-  

8 \<tEKjr WiKto comoiTiokJS sim ce  TMe V o rttce  shedoikH  is thenI
Ra UOOM \k) KKTURE AnIC THUS CAM SA FEtf 8 E  >GkJ0R£d . 

T h e  FbtioMtiJb is a  d e r ^ a t o  ̂ o f  Ma K ih i/h  pERM UiietE

IEN14TH OF TUBUlAR HEM£ERi AS A R/kKTIOk) OF OUTSIDE 
DIA. OR PIPE SIZE.

•V O.R. Mgi>jg SUI S .D .L

O P ER A TED  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR ACT WITH THE NATIONAL SCIENCE FOUNDATION



N a t io n a l  R a d io  A s t r o n o m y  O b s e r v a t o r y

P o st O vyigs Box 2 
G k b b n  B an k, W e s t V ir g in ia  24944

TELEPHONE ARBOVALE 4M-S0I1

p r o j e c t :  300 FT. D lk . HOHOlO&T TfelSSCOPS 

SUBJECT' C,-J1R0CTJR.E

R EPO RT NO.

CONTRACT NO

p a ic

OATK

t i ivn

1 - IQ-b^

BVU.T UP r\6M6E«

WltJO P3RCE ACTING ONl H5M6SR. '• (S. UNIT lE*\i6>A

Hsi II 0 * OOlSi, V A Qv1-hph , A - ft')
OR. '■
Fw VII 001?<> i . 

\i V k

= Ck ■0002W- v D ( IBS /Ft') I.')
Where CK ' V. uft Coefficient

D PIPE D\/\, (jn)
The V. Icwtawi lift Coefficient 15 REiA.Ti'/evf cotjsrrfctjr M . so
For £EYtJou>s Klo.s OF [00 To \ 00,000 C lAMlOM. ROiAj) Mt>
DEceĝ s iRwMx'f Ai "WE ROfcJ BECOMES H/R8UISMT.
in The IMI'UML R0\aJ RE6I0KJ “THg PERIOD OF VORTEX SHEDDIkH
lb StHPCf RSLKTttO To 1h£ WNo VElOClTf Md The di*MS76£.
OF The member uhth

7vi
Vw
Do Ms (CPs')

wmsre N5 = Slfc3vMft.L MO. « .2o For. "fas Re&ioiJ 
Of i>jis(?esr.

Vw = VJ'̂ VEioc'TT ikJ *7 |vec , , Do 'kJ FT*
» ,r O-g.HSl^g _  AMROVCO *V . SUBMITTKD i t  *

O P ER A TED  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR ACT WITH THE NATIONAL SCIENCE FOUNDATION



N ational Radio A stronomy O bservatory

Poct O v n a  Box 2
G reen  Ban k , W e st  V irginia  24944

TELEPHONE ARBOVALE 4M-10U

u t r o . T

CONTRACT NO.

DATS

N i l

p r o je c t--  300 FT. D lrtO H O loSY "fetESCOPE 

s u b je c t*  S T R U C T U R E

Biat up n*«esw

FbB. w H?w M4 -  , 1 0  

_  S I X 0 
T'wJ ~ 3(,oa ' 20 Do

3 .5 2 Do

A.U. TU8UIM. HEMaSfcS th e  euiVTvJP COUWtJi RiSIDCt 

VJSXdco AT The To The Hshbew To which Thet CotouecT 

ThiA COOlD PO»\6Lt BE COtOMpE'eEo lo  BE BETWeENl 
CtbrtfED -  Comped M o  smect Supported BEw-l.

Ton k  HW.F CLKHfEO - ClWIPED 6 E6.fi THE RHlO voujfe 

fbRnutA bsrioes iTs lov^esT Trm osvsi^e R e s o u r c e

r- J 5 d l  1  E l  ' „ l l  E l  1fn - 21 I f r ?  -
_  ?  A _  ? T  D t  

WHSRE ---- 3-  -  - ^ T ~

FOK. f\ T t̂tO WMASD TUBS’ :

I  -  T r 3 -t -  T D , I t8

T U *  . l„ -

'  i7.« ] [ F W

0*R APPROVEO »Y M uan iTTgn  mv S»^ *L ,

O P ER A TED  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CON TR ACT WITH THE NATIONAL SCIENCE FOUNDATION



Po*t O v n a  Box 2 report
Gsrar Bank, Wbst V ir g in ia  24944 contract mo. -SAEl31.

N ational Radio A stronomy O bservatory

TBLKPHONE ARBOVALE 4M-S0U pAg( C»S pp 1 ft
OAT. 2 -10- ^

p r o j e c t ;  3 00 pTi DW!< Hotioiost Telescope Built up hsmbe*.!
SUBJECT’

R)R. STEEL e  -  3o xW <>  ̂ J  -  ,Z 4 5 Ui/iui

E  bo^vO1, _  . h 
?  .243 ~ ' 'Ofe XtO

m  ̂ 0 0
TWERSFoi^ *■ Yl>0 x 1 *0 3  * 1 0  "[*■

4* Do
-  17. S X \0 l*

REVnJwlbS hiO. ^R. *  Vo Do
V

Y  *  . 000I5-(,G ' F T  Fo^ STMOAAD MK

Nl *  4 -̂00 Vo

/snoN j l  -  
*  b4*oo\3wo)Vo ii ~ 180 VQ0o ~  2oosooo * )

HEiOce

* J h  ^ Vw 
17.5X10 Ll  S  3 . S Z  -  3.52. lifooo*-

2 175,000 760 p 3  
L  ™ 2oo,ooo % s i  0

L Z -  l<H 0 a

L *  IS . ^ 1 S)

^  K  * M t e l  Kl S _______ APPROVED »V tURMITTED »Y '

O P E R A TE D  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CON TR ACT WITH THE NATIONAL SCIENCE FOUNDATION



Potr Ovnox Box 2 r e p o r t  wo. \

Grbbn Bank, W bst V ir g in ia  24944 c o n t r a c t  no .

N ational R adio A stronomy O bservatory .

TELEPHONE ARBOVALE4M-ion PACE frJg-QF
DATV -fc J ilS l ....

p r o je c t--  300 f t .  Dl/V. H oholosy TfevSSCOPE BOUT tfP H€H6Se<>
s u b j e c t 1 ^TkDOVftE

T a b l e  o f P E R t n ^ B i E M*X. MEMBER. lE^cSTMS ’

PIPE SIZE 
CSTO-

O.E> 0 ^ Lh*x

J.
I . 4o? *257 S ,s
Jn
4 . 540 *zv 5,5*

,&lS • 554 7. S’
Ju2.

000

J l o 10,5
1.050 l.07t \JT

1

ii
1.315 1,507 21
I.U0 2,\40 30

ii 1.̂ 00 2 .t>2o 3G
2 IMS 5)
2i 2,875 4.&70 67
3. 3-500 C5io *|o
A 4.000 S.ooo UI
4 4.500 1*2
s S5bb ft, 200 m

G.&25 W.000 2H
* 8.Wf 25.^00 350
10 lo.7so 3SMO0 489
12 \‘2.'7jr0 4fr,00d b<V0

PREPARED RV L / > R ’ APPROVED §V _ _ _ _ _______________________  SUBMITTED *Y ,

O P ER A TED  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR ACT WITH THE NATIONAL SCIENCE FOUNDATION
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6.7 OP U
RKP-TC

-------- D 0*0

Ma x . UMSOfpoRTsD mem ber  le^ sth v ,v  outside o ik .



N a t io n a l  R a d io  A s t r o n o m y  O b s e r v a t o r y

Pmv O n »  Boat 2 r c p o r t  n o . t L H l f i _____

G i u n  Bans, W i s t  V z r g in u  24944 c o n t r a c t  no .
TELEPHONE ARBOVALE 4M-K11 pf||| 4 % Cf

oatc uZr

p r o j e c t *  300 FT. DIA. HOtlOlOSY IB IS ’SCOPE 60'UT UP HEMS6<$

s u b j e c t * S T R U C T U R E

C.1,2 eVM UynOM  OF V, HOERMSR fcUIlT UP MEM&SR Tj'PE 

TVtlS, MEMBER REPRESENTS A. TYPl CM  STWCTURM. ME>-1iiSR 

Usst 1M th e  Homology R eh scto r ConIcspt amd has> th e
R)U.OvO\d<S pltfilCM. blflSKjilOKiS

OVERAU, IEMSTW ( L •  6  6 1 . 4  lM

VTEH DESCRtPT M Mem b er  s iz e P.P. Area  ( V )

1 PYRfcrn 0
i *
l\ SH>. P iPE 2.87? 1.7o4-

2 Chords 2 * ilb. PlPF \ .075
3 BA TSkIS •* ' STO. PIPE .  fc*o • TSO
4 &A60UMS f  STD. PIPE . M-o . Z50
S TR' BUGLES i "  sro. pipe > 405 . Oil

k IM'Our WAS HW» OF m is STRUCTURE AfiO TVS MWW’JM

VWiUPPtfRTSo MEM&ER ievJ6Twi We r e  sca led FfcOrt IT Which

A«£ Ai Folio vov :

1 PYRfcHtO 5"S iij

I ChoRos 5 6  »
3 BATfeiJS 20 u
4 Difc&0*JALS *,0 «

ST TRtM^&ies 14- ii

I  •*  O . R -  B S l t j C  APPROVED IT ___________________  (UMITTIO •» ■

O P E R A TE D  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR ACT WITH THE NATIONAL SCIENCE FOUNDATION



N a t i o n a l  R ad io  A s tr o n o m y  O b s e r v a t o r y  

F m t  O m n  Box 2 

Grxbn Bans, Wbit V ir g in ia  24944

TKLKPHONE ARIOVALR 4M-I011

REPO RT

CONTRACT NO.

t s f L o  P - 2 J t -----------------------MOB
OATI

p r o j e c t *  2 ,0 0  FT. D\A. H0HOIO6Y THIS&COPE
SUBJECT*

BUlQ UP HEH6SKS

COMPARE 1WS TO THE TABlE OF PESmiSteiE MEMBER. VEh)6Tt4S 

WE RtOO T*AT ONLY THE PYRWHD& ARE PRoPERlM S'SED WO 

l^KT Ml OTHER. MSM8Sfti fcftS loo L0M6 R)R SAFE OPEeATWs) 

UMt>ER W*M> fOtOOUT-jk)S ,

\vi order. T o s e r  propsrlt' s iz e d  M ensem  w e  hu$t  iflERER*.

WoeBNiS THE O.D. OF “fas TUBUlAR. HEHBEKi. THIS REfltAg®

T we ttoc o f  s t e e l  tu bin g  i^ ctead o f  sn>. pifE

A vj OTP eft. CR n e w  A \S. TW£ MlKJlHUM PERMiiiiSlE WAIL "TH ICKME5& 

of "fas tu bs  which for. practical Reaso n  hu t̂  Nev er , a s
BEUM  ^ 2. It^.. SIkIce fK TH'vJJJEfL WAi\ COOID NOT 8 £  WEIOSD 

VjmovT ROsMlvk THE RISK OF &URh)\Vifc 1HR0<J6H THE 1U8B VJMi 
(JUS tllKjIMUH S l^ S  OF WElMM ElSCTTiODBSi /fe Ih ) , 
FoRTtERMORS , THE HA.MOUUS. OF T iS iE  &UUT Uf ttSM65& 

REHOlREs. ThX f \  HlUlMUH WNA TUlOOJSiS BE ttAivTAlklSiS ivi OROS* 

lb  AUOlO VOCAL DAMA6E DlWvlfa "IfewJiPoKnsTJ^ OK. ERECT OK).

FltOM iSRAPH (̂ _0.D ftea'& V.S L(tsao) V\)E Hvjo Tfts FOUO'tjivlb 
REQihfcSO QAttSrtsRS •’

Chows

BArnBOs
DIA&otONA

lfc>AU<SLES

(KVTROX. "2 . 6  l*i 
\.l »

* 11 7 ‘
It 3p" sm». pips

PRBPARBD tY W E lv J S *  APPROVED BY SUBMITTED BY

O P E R A TE D  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR ACT WITH THE NATIONAL SCIENCE FOUNDATION



N ational Radio A stronomy O bservatory

Potr Oram Box 2
Gkun Bans, West Virginia 24944

TELEPHONE ARBOVALE 4M-M11

RKPO RT MO-----

CONTRACT DC. 

M U

OAT I

p r o je c t--  300 FT. D\A, HOHOLOSY TKlESCOPE

SUBJECT! S T R v )C T U R €

Built op H£W8se$

T h e  r e i k t w e  Thw w au . th ic k n e ^  o p  onct Hx im SEiecpss fv> 

k  R sooir®  That The locw. Buckhms c r i t e r ia  8e  

CHECKED.

For. Cold dri^vm oe. machined "ruses \a/'uon nnd hsvjhkrk ovi 

T^S B&&S OF EXTEr^lx/C T€S,n v SvJS&eST K  SAFE OE5\i>M Formv/IA 
BR. STEEL CoWMKli :

<. ~b /  N 
£  «  2 x\0 r ; w4 (^RS : ROKRK PAW 27+)

tmis R>rmuia we set for. vari01/i T36C outside D'ahe'tsr* ;

T i m e  m .  

C o

*  * *  
D o K a v 6 .

■ b

R t w o ?

X  "  

f S M * > <  ( p s t ) S c  M f c X  i f ’ S l )

1 . 0 1 . 0 0 . V S J a o i U r t Z , 1 1 4 I . M 0 \ 1 , S - 0 0

u r l . V » - T i t •  1 4 * 1 1 . 3 ■4 - 1 3 * , U ) 0

1 . 5 0 I . U . 7 0 * i i n 2 ( .  . 0 • * o 2 ( j ,  ( ? 0 0 I I I ,  H o

I , I t 1 . 3 1 •  l i t . I t ' S • W 2 2 , 1 . 0 0 l b , 6 l o

i . o o
? . & •  t e l . o n 3 < t . O . ( . 7 1 1  ^ 0 0 \ b , H 0

?  * r l . n ( . 0 1 ? , 0 « 1
4 + . 7

. 7 l > \ l , * r 0 0 I t . ,  1 2 0

i s o 2  t o t . ? o i . 0 7 & 5 M I T  1 1 > 0 0 1 5  , « < 0

? . i s 4 . r w \  . ' S i * . 0 1 0 M - , 0 0 0 I T ,  M O

3 . « « s - . \ « l . * n .  o t s 7 2 . 0 ( . O ' ) l ? , 0 0 0 I S  , V n >

5 . W 5 . « s I . S 7 « • o r n 8 1 , 4 - l . u l l  , 8 0 0 ( T , 0 7 0

l . r o & . U \  .7 « S - o s r . 0 \ . ? 0 1 1  [ O o O I f ,  S l W

PRKPARED BY U R . H g l t d r  „  ________________  CUBMITTKO IV S . P . I .

O P E R A T E D  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CO N TR ACT WITH THE NATIONAL SCIENCE FOUNDATION







P o st  Officjh  B ox 2 r e p o r t  n o .

G b b b n  B an k, W e s t  V irg in x a  24944 c o n t r a c t  no.

PASE 6 A 2 .0 F - 2 ŝ -

N ational Radio A stronomy O bservatory

TELEPHONE ARBOVALE 4M-2011

DATC - I T . ? '

p r o j e c t -- 300 f t . oi<\. HomoLo&'t TS iesco Ps Built u? m e m b e r s

s u b j e c t : S -n ? UC T O R E

T h e  r e Q iM s d  H e m b e c . d i m e r o u s  T h \& \•

It e m  D 6 S C R \ P T ia t s ) M E M B E R  S I Z E O .D A t f T f c ,  ( \ J ) W ^ ^ H T

O ' V ' p r t

1 P Y r i \ m \& 2 i  s m .  P I P E  2 , n r \ H < A - S . l < \

I  C H O W i i . ' I S + M  W * U  2 . U 5 1 . 0 5 3 . 5 4 5

3  B p c r r e v i i \ 4  -  . o q ?  » 1 > 4 5 1 1 . 5 5 2 .

D l f c iS O t J M s 1 %  -  . o i r  * l . t i r • 4 - 5 1 I . 5 5 £

5  T R )  M U S I C S V  S.TD , P i  P E  1 , o r o . 1 . 1 3 0

W E 1 6 M T  C O M P A R IS O N )

F r o h  T h e  L M O ' J T  T h e R X l O w n J  S  W M  S C M S D

T o i f c i  L E u a n  o f  a\ u. P Y R K M 'D  W 5 C l6 l= R i l i F T

T o m  l E N 6 T -l O F  M L C h o r d  M E M g e f t s H o H

T o m  L S K iS T H  O F  f \ U 3 6  <i

TDTW. I E k ^ T h  o f  H i T f c i k f i t l S  M E M 6 S - R S 2 5 \\

W S l f o H T  O F  H S M 8 E R 5

P l f R M - t t D 5 2 « x . s n q  *= 1 6 1
- *

H x  5 , 1 ^  w i n *

C h o r d s N x  -  5 1 1
*

H o  x  3 .5 1 5  *
4 ^ - f c .

D l M i O U W i  i v  . 8 5  =  3 1 4
*

3 M x  1 ^ 5 1  - S 7 J %

T f c  L U C I E S 2 s  x  ,  2 .4  m  6
*

2 ?  x  1 . 1 3 0  - 2 8  ■*

T o t m
*

T o t a l i m *

0 iV  U . R . V - ^ g ^ g  APPROVED iY  ________________________________  SUBMITTED i t  S . D *  »

OPERATED BY ASSOCIATED UNIVERSITIES, IN C., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



N ational R adio A stronomy O bservatory

Porr Ovncx Box 2
G r ee n  Bank, W est  V irginia  24944

TELEPHONE ARBOVALE 454-1011

REPORT  NO. K B z !
CONTRACT NOv 

DATC

PROJECT: g 0 0  ^  D)/  ̂ H O M O lO S t  I fe L E S C O P ^

s u b j e c t : S j f e o q u H S

Built up nsnsssj

Tt116 REPRS^EUTS f\ WEIGHT lv)CRS&&€ OP AffROXlHKTaY 

W  , 
- ^ - l o o  «  2 7  >b 

ft/ER. TMff V\Je\6HT E$>TlHM60 gtf DR. V, HOSRMEfe.

A l\iT Of AU. HEH8SRS COiOTMtJED V. HOSRvlER RSfORT NO. 21
Of  "]kn . io , iqn  shoujs T h m  t h e  widORrrf o r in e  Mem bers

R5R. The RSR.EC.TOft M>S SHORTER Thm4 fefcfl .<V lsJ And \T \i 

HEMCE COKlCWOSD TWW Tnsy WOtfUO RJUOVO k Sma*ft pfcTTRtl.

IT li Hoped ThM T h e  F1k)M, DÊ tbW V\m PSRMIT A, sli&ht 

RSCUCT<<nJ OF TH<S WElbHT IMCReoiE' AU£> “I&KT "faS ’’O'TR GMti
Cm b e  Held T> ie<& t h m  2 o s i ,

For. ThS' PURPOSE OF MMKMlc. -  ANQ COS' Mw.'faj \T 1$ THi/i 
ASiOMSD T hkt T h e  r e r e it o *  \\)e i &ht wouid b e  ;

W  RSRS-Ton = ] 3 0 0 _ j o v ^

I^STSto of THE \\O0 ToM i CAiaftKTEo BY bK.. V. HosfcME*.

P I I H i n  BY O' ' ^  ~ ^  — ^ S ________APPROVED BY __________________________________ SUBMITTED BY ^  . D> I-  ,

OPERATED BY ASSOCIATED UNIVERSITIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



N ational Radio A stronomy O bservatory

Post O n s a  Box 2
G r ee n  Bank, W e st  V irginia 24944 CONTRACT NO.WVMVRAVT

moe or ^

„ j d J M .  
„ . M ] 1

TELEPHONE AHOVALK 4H-10I1 not TgU-o? ■ .
oats a - y - j l

p r o j e c t :  2 o 0  p - j .  D , K i  HOHOLOS'f IfeieSCO PE BUllT UP tlBHBSRJ

s u b j e c t : S fR U C W R E

"THE V. H O S IE R ,  CoMCEPT R3R. “WE 8KHT UP Member.S* OF

The Homoio^  telescope  is e^seo o  ̂ A  Curved Choro

HEHSER fOk)Fi60R&TON} \a)HICH 16 VETO DIFFICULT lb MAKE MO 

Memce v s a i  foinY w e  To Th* w crbm sd ik b o r Tims Rsfiweeb 

For. ST£UCTI/R.n, ll\yoyT , F\TMb f\vJO W eioikU, 

Fu rth ertio R .? T h e  iao n ^  o f t h e  “STiwciVRe- is m d

IHSRERJR EKCH Dlf\60k!M B10(X H*S DIFFERS^!- COMT^T 

M&CEi WHICH OHrtXiVTES THE PKSRiCftTo^.

IT Wogio BE Less (OSM  To a) U iE  strm & h t S ea io ^ s  
And b) To U iE A* Pmhwasl LP\cik)6 ARRM^smsnST (See lwout)

The wek.ht of the' bout w  mshber per this desi i>n> wavio tviskI 
Be. (  bk>hd 0*4 Sauiiib o* ik<out) ••

■PYR/KMUJS •• 28 k 5M<1 -  \IZ +
Chords *  B^i»r »  5»i *

tBKTTSOS : x \.5St »  610 #
TR'M&LSi •' 3% x  USD -  yi

I'M* *

V.V \?W ÔR ThS CURUSD BEfcM OR. oslll So'* \kICRSKH?, 
F0«MH6RH0RE THC BEkIMkI 1* STimjSSS IS mPROi/ED VvlHICH rtttf
HW<e vr Po^rni? To Reduce- ~ths Chord hem8e«?s Sii&htvt 
iNi s its .

•Y •Ul S .b .L

O P E R A T E D  BY ASSOCIATED UNIVERSITIES, IN C ., UNDER CON TR ACT WITH THE NATIONAL SCIENCE FOUNDATION



N ational R adio A stronomy O bservatory
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