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IOOK!!\)<S AT THE STRUCTVRAL COMCEPT OF THE HOMOIOST 
TELESCOPE IT BECOMES EVIDENT THAT THE DEAD LOAD <TAj\J 

&e A&'Jmed To be EVEMtf Di'/'oeo AnoMs "THe 4  TKi/ckv 
Iv-IUS 1K1 A0D1T 0K) TO THE MAX' 10AO DUE To 100 MPH
Wimo Ths Truck w h e e ls  of e k c h  Tvjck  mi/st iu?eo^T 
A deadioad of •'

I6&0
LTw  =» ~ 4 ~  *  4 1 0  TOMS

Hb k ICE TmS MAXIMUM Total 10AO EACH TKUCHT W H S 'E l- 

ARRAnI&EV\EMT Man* SUPPORT is

* LT>.v/ + LTV 

= 4Z 0  •+ 3 8 0

I-Tmax = 300 Toms = t>W|00O lbs

The HaX’M'JH Load A”" th e  Support Po’MT is loo Tosii 
Less, ( weight a= T^uck assembly) or

L = loo  T)MS -  1,400.900 165 

W E l,5Go,ooo
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M  A TOTM NUMBER. OF 3 1  WHEELS PER TfcL>CK A&SSM8LY 

(16 fcXtes , 8 P. “R a c k )  The maximum w hee l ioad is Them :

_  1,160,000 *
W Mfo< 3 2  ** 5̂ 5*1 OOP LBS>

A STMIdard 4 - W hee l Truck w ith 7 "* 12." ■joi/rmm 
Axles HAS A RATED CAPACITY OF 157, 5*00 IBS 0R 
ONLY IBS PER WHS£L.

Ho w ever . A STud'T op  Th e  Sp ec if ic a t io n  R ir  axles ,

BOL'TSRi AnIO SlDEFRMIES |MQiO\TES THAT THE ELASTIC UtliT
Would o g u r e  at  approximately Z i <0 , 0 0 0  lbs or

(f l,000  IBS WHICH WOULD 61UE A SAFETY  MAfc6l>J OF

feyoo
“ 55"(000 *  I < £5~

The standard  4-- w hee l TfeucK w ill ha\/e 3& n .  dia, 

TWO WEAR WR0̂ 6HT STteL WHEELS WHICH ARE 

Rm ToushekIed per A a r  spec. M-107-67 class c  .

The W heel Bass Of th e  TRVCK3> i i  I z  ft )

A S S U M w i 6 T h A T  E A C H  A D I a C E M T  T R iVCK" c a m  b e  P o s i t j k ) e c > 

A T  A  C E N T E R  D I S ‘t A M C E ‘ O F  4 - 1 , T H E  T o T ^ L  C E M 7 E R

d istance Between) f ro m '-  and s e a r  W heels would e s  •• 

( 3 x 4 )  + (^ . f  6*) =  36 FT

* -v \o % Sî PBrf
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BSD f\ CEKPEft, ID CSNiTSR. DtS’T M c e  B E T ^ S E M  The Tfc&CKS 
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As s u m e  : r m i  - s t d . ts\ *

I rwl ”  82-G w *

£ rml * 3o x 10 ̂ *A4l
^RWLBEO =  2 0 0 0  (HOO .OPSOBSRW IE  R E W 7 » j)

%

V
K.Cl

2000 - 1

£ 1
2K

4x3>3xI0 X 8%.0
- . 0206 x 4 0 ,0 0 0 

~ Z x 2000

. 0101 IM

.208 in|
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From Table 7 ikj " Seely  4 Shiw ;

, -  ,208 x Z\Q = 4.S- Aftxi “■ , oiaz

h X*. ■ .208 x \<H * 3,0 A^Xi * . 04-22
* \10% if U * 2.o(, A M 3 * ,0540
* ,Z0*A 2.4 » . So Aj&** « - 8 23 I

P6  / 
*  2K \A£x, +■t\t>xx * A>Xj + Aax^JL

= >2o* ( .O lU r ., (H il * vOr+o + .8Zii) 2.

*  >20& 1( j , 8 6S) . 310 |M

Yo + Yh*X ■» ’ 2 0 .  3̂ 0 *  < 30Q IkI 
"2- 2 

Lw (operatû ) 
Y M8RW640.000 *&2 . 300

4,27 X IQ LS% J  (UtJEAR SPRlMS constant) 

THS TRUCK ASSSmcr SHOl/tD BE MA&P AT LEAST EQUALLY 
AS STIFF Ai 'TOE track  bed !
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J3.1 BEKIDIMG STKESS InI rml

The HA.XIMKM BetslblMS MoHEMT in! the RML I* seen! UNlOSR. 
Wheel *  s  ( Ooter. wheel ).

1
P m  a x  

4 *

2 £ j l X
P h A X

4 - *
-  '

5 5 . 0 0 0  

4  * . 2 o f l
- 6 6 0  *0 0 0  - H o

, 2 o  I 0 )
0 C  & X ,

- 1 . O O O O

b X l  * ,70% \ , s r C > x * . * -  .  2 0 6 8

f > X %  *
O w )

- 2 . 5 C > x j -  . w * < \

& X a .  = l
( M

s 4 . 0 O  * *
« ■+ . OOll

.*> 1 O ) 5 . 0 C / x s + , 0044

• l o t 0 > ' 0
*

i s O x t
w * .0011

^*7 > 208 (MO - I S C ̂ X t
S

~  . 0 0 0 5

A x %  * • 10* (441) - 1 , 0 C > X %
- —

2 Cm 9 .4815-

MbmM - M o .M * C G 0 10 0 0  a 4-55,000 thi L8i

M f c H A X

* X / c

*
45S.OOO

8U
“ X  3 . 1 . = 20,000 Psr

O  MO 10 . 151* Rml
-  O K -
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Tracks 4 kails

3.12. CONlTACT STRESS IN WHEELS AMCi RML

7 « :
B
A

M
“  I T  *  1.58

A.+ B
_  _L _  + -1-
“* 2x11 2x1^ *  .04-17 +  .0263 - .0 (8 0 \N

L  -
2  a - /* 1) 2 ( L l - » ! L

>0&t xaoxio4
«  <1.2x10

-7  1*3 
< 8

b - C b ^ c *  - .17 For  £ - 1,5 g

. m i l t o , sba-iixio'7 - . 2 1 *  iM

b

Z  *

. m

l.ixlO*7 - 3 1 4 ,00 0

*  - o r c t )  - .13 x Z l \ M -  236, Ooo PSI

T Mt*  =  CT* ( i )  - .2 4 * ^ , 0 0 0

7 C& Ck ) *  • x3iA,O0O

I t , 0 0 0  RSI

11,000 ESI
*  ffilH Pit. ItS If* SESl-f i  SHITH * ft,WAMCgp HSCMt,VjlCt OF  HWlgglAU
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The BEFORE 60Us|<S CMWLMtONS INDICATE "WAT THE MAXIMUM
Bemoimg Streu , in The ra il is wnmrt Th e slavtk Lm\T of 

The MMfeRiM..

TmE  CoMWX ST*S&ES \Nl BOTH W HEEli ANlO RAIL ARC 

HMEV/ER. QUITE HICH AND YfELDiN6- (LOCAL PERMANENT 

CovJOV-T DER)«.MKTI(WS) HtfSV BE EXPECTED.

)N ORDER. To HlNIM'SE The PERMANENT DEFORttATtoUi IN THE 
RAIL SURFACES txi£ To SORV'VM lOKDS MO roSJtBCT EVEN 

DOS To OPERATIONAL LOAtt> BOTH WHEELS AND RAILS, SHOULD 

8E HEW TREATED,

IA pssifeh) o f Trucks

Th e  T ruck design  tiusr p er h it  w heel load equalisation

50 1WAT ALL 11 WHEEL CAN EQUALLY SHARE THS VERTICAL 
LOAD ON TH£ "lfWCK\

THli 14 BEST ACHIEVED IN THIS CASE BY MEANi OF A

Rocker Beam arraNgshskIt
Th e  r o c k e r  b e a m ?, should  b e  d e s ig n e d  To support  t h e  

Maximum $ (« vei*/al load Safely  ano  Fo r  m inim um  flexibility .
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REPORT N O . - t ^ 3 3 - lS — -  

CONTRACT HQ. K f Y "  f l  

RASE ̂ l i i o F - 1 6 --------------

DATE

project: 300 FT. DlA. HOMOL06Y TELESCOPE 

subject: AvZlrtvilVi

BEAM *  I I
F>- i, s&o, 000

k ----- J
B

~A.

e-240
Be a m  to hav&  eqjal betnJoims strumsht

CROSS SECTION 'o> <fc
r 2+i

M*X * O c k \sg«) * 4 ( W )

*  ISOjOOO 4- ^7,000 -  \̂ lt(700

M B N*X

S b m m

^ M A X

137.000
^MfO< * 1&0

A hax

m 1 ,5 6  0 ,000  x 2 4 0

* 6,540 W'

400 Ik!

*\J

p e

4- " 4

Mbmw = qs.SxIO*
2 MAX b.WxIO*

M <?
2.4 E l

q^5y.-frwW<
24 x J0<W*y WyWT

»T»

q3.Sx'0fe|1*

-  lf,Soo psr 
(ok)

~ .o^a in

SHEAR DERECTio^  , COtJTWX DEF. ETC. SAY'-'

A.-TO7M

k .
ltS(, *10 
.050

* 0S*Q IN)

3l»6xl0 />4
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PROJECT-- 3oo FT . Dlft . HOMOLOGY "TELESCOPS  

subject: a z im u th  "TDRNTKBl®

TRUCKS $. RWIS

APPROX. WEI6HT OF BSfcM *  I '•

W  1 « (,75 » *t00 x .Z M  k 276) 1,10

W etSHT OF $M)U£ ESTD

W S l *  ZA-xH, x4r * ,263

B E A M  *  2.

2.bt OOP IBS

1,000 IBS

27. OOO LBS

Pi "(i)+ iB.roo
&

Pi

et-ioi

Pi =  7 8 0 ,0 0 0  +  13.5-00 - 1 1 3 ,5 0 0

CROSS SECTION) "a) 4  '• I ^ K '  (36xlOSl) + (jxlou)

*  -•IP 4$'
I

"  3%,loo + 21̂ 03

-7 5̂ .400inwi * 2 4.

f \  - C?x3G) + (3h44>)

MeH AiX
_ l<\l>500x 101 

<=h 4-

* 91,400 1>4̂

* l^JlOOJ'N3 

~ 204- (M*~

-  2l,4-x I0& 11 *
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^8llW

2nw<
H  t X 

Z4SI

2 ,5 0  x  U 3

2\A*xfc< \.o%\w*' 
2 4  x 3O*J0*>  5fl4

8,600 PSI 

, 00b in}

Arsons SHEŴ  DERecTioiJ ETt. To BS

K:
±i_ ^  1,56 x 10 

,010

APPR.0X. W E 16MT OF BEAM  * 2.  : 

w i -  ( t *  v2o4 *.l8ix 12&) |.|0

■“  ■ 004-u4 

A l TOTfcV *  l O t O  Ik )

<>*IB'UIO A a

*» G.000 IBS

Beam  *  3 1

Pa *  Joo° *  4oo ,000 *

CR0S<> SSCflov}^ 4 ■ 
-ftoV ,•

= T T_» II
£  42.

1

I n M « C18« • * )  +  5 300

- I?! 100 •+ ?,3(70 

2o,*oo

- ZOAOQ !M4

* 1 g

PREPAREO BY O.R.HElKje APPROVED BY BUBMITTKD BY S .D .L

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



National Radio Astronomy Observatory . 

Poarr Ovnoi Box 2 r e p o r t  wo. - P  * iT* -

Gbbbn Bank, W e s t V irgin ia  24944 c o n tr a c t  no . -

TELEPHONE ARBOVALE 4M-fOI1 “7
0ATE

project: Soo ft . Dlfc. HOMOIOST T f e l E S C o P E T R U C K S  % RMLS 

subject: AZIMUTH TDRvTrfcSlS

^ B m n x
Pj € 3  400,000x120 
4 \

\lx\Q m-tfti

A g  rm*

^ 6 HWC IZxIO*' 
ZrlAtf <tt3

M,€l texVx uVw*"
* 2A E X  24 < 3° 2.04

• _

i2 ,soo Psr 
Co^

. 0 1 2  iM

SHEW*. bERECTiotsJ ETC. To M O

A-jToTav *
.  003 ^  
. 0\5 IK)

P, l.SibxlO*
" * .015" •S S

APPRO/. WEIGHT OF *  5 :

W a - ( j r  v  \H *lbx.H*) 1 . 1 0 s  2 , 5’00 LBS

Weight sumhart of walvon1 6 be^ms 1
«

& E  *kH *  1 , 1  - R E Q b 27,000 IBS
Be k h * 2  -REft'o ̂  6|000* « |2 , 0 0 0 “
B e **i ♦  3 , A - Rea'p ci 2,SDo* - 10,000 H

■s: 4<1 ,000 IB1>
s w

= r

SO ,000 LBS 

2.5 ToKi

PREPARED BY Q.R.MElNlg , „ . M .  tT  __________________________________  tUSMITTBD ,Y  S,t).L.
OPERATED BY ASSOCIATED UNIVERSITIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



N a tio n a l  R adio  A st r o n o m y  O bservatory

Poanr Ovncs Box 2 

G r b b n  Bank, W est  V irginia  24944

TELEPHONE ARBOVALE 4M1011

•■POUT»». H I V 8

CONTRACT NO.

o»t i

p r o je c t ! 3 0 0  p f . [ )l ^ . H O M O L O G Y  T E L E S C O P E  

subjects A Z I M U T H  T iM K l T A B L S

RAILS

5 . S' S P R IN G  C O M &T A M T  O F  1 K D C K  A M D  RAILS : 

i ,5 .1  IKI V E C T C M  D lR g C n o i^  '• 

^  T R A C K

K ,
* i 
K »a 211,000
K "mow eouren. m , • 01* **liLooo

l\ SIDE .OH. "Iw

K  unit. BSWUHC, ,'*«LS assume

«= 4-. 2.7
0X

IBS^
'Tm

- il .60 1  ̂
X. )0

AC \ST̂  .00
4

X IQ

m 104,00 *10*

il.SO xlOfc
UBS,

t̂rsl

- 4-3.20
I

x to
LBS.
/<Ni

•fc 50.00
fr

x \o

, G
10

x. -i- +  -i- +  -L + -L
b \st> 104 21.S M X

lo‘

,23i + .0tt+.OOt + .001 + .045 + .Oii + .Oio

10'
.368

K .T̂ Ock * zrixio1 (USE 1.8 xtO6)

Th e  rotxt-onIA'. Sp r n s  cowstxmt o f  Th e  Aziw m  t ^ mtk&i.s

Cot£lVTW& OF 6 "TRUCKS AND MCtYOlMi, in s  REX\BIUTf OP "MS 

CHWLCkR rail R0A6 IfcAiCKi IS TVlENl “•

 ̂ t L \rT*“t6S
K - | R 0 „  *  2 '1 x , °  ( n j .2 ) ( l 0 7 8 )  5  =  1 , 5 0 x 1 0  ~ s ( n >

USE K i * d 
*~ia HJautc n«yiainrf of MwsnnJt *>ru

1,0 x 10
U FT-ttS/ < ^ A D

PREPARED iV ^R.HEIkJE- APPROVED BY •Ul S.D.L

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



N ational Radio Astronomy O bservatory

Post Omen Boat 2 
Gum* Bank, Wstr VncxmA 24944

TELEPHONE A MOV ALE 4M-M11

-f-,nTrI1T 

PA»g3 v),5,QP
OATC J~|^ - ----

project-- 3 00 pf, 01^ .  hoholo&y lE iescoPE "TRi/CKi ^  *Ml£

subject* /VziMUTH

3.5.2 IKI LMfeRAL 01 RECTIOM '•

212X10 X i 
K\. BOISTS*. m , OSS - Z0^ 8x10

K  i  '• I  *  O w u i . i )  *  (juiit)

*  + 13,000

*  it/

p y  t e l
^  *  « E I  1 k  - ^

£ x\4-,)l4 X*0*'O

K =  oo»p $ 4 .0  x 106

lo 6

< ■ « «  ’  - i_  *  -L

lo4 10 ^

.0323 *  . 250

K , T ***  - S . s s x i o 6 l6k i use 3 , 0 x 1 0 l8H ^

(To kccOgMT For OTHBfc.) 
Fi^eumfs '

Fofes 4* UMVT!> "* U  \Q

PRKPARCO §Y V lK x  H fE  lk \ ^  APPROVED *Y •UiMITTIO §Y S »  D  » L> s

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



N a tio n a l  R adio  A st r o n o m y  O bservatory

Post Ones Box 2 

G r b bn  Ban k, W est  V irginia  24944

TELEPHONE ARBOVALE 4M-M1I

k p o i i t  * e . - t i 2 2 z ^ - — 

pigê lllsL0F-ZL&------------
DATE —

p r o je c t : 3 0 0  f t , D i k ,  W O M O I O & Y  T f e ie s C O P e  

su bjec t : A Z IM U T H  T U R U T k & l S

$ .r a h $

5.6 WEIGHT ESTIMATE , TRUCK AS&EMBl'f
CVO'TH STP- RNV K9M> COHfO*J6tJU)
ITEM DESCRIPTION K10, R.EQO IM\T WS\6WT TOTAL WEI6HT

C.L0&) 0*6)
38*016.. WHEELS iz }
7x'*':jOVRtf. fcXLES 16 J 3,5^0 56,500
SIDE FRAMES 16 \ ,030 16,500
Bolsters 8 i , * a r 1̂  ,oo0
WMKltJS 8SfcM *  1 1 11,00 0 ZT,000
WMKI<4« Be KM *  1 2. 6 ,ooo 12,000
WKVK\»i& BE KM * i 4 2, S0 0 10,000
Miscm i.^ 15,000
GEAR. TRAWS 4 2,500 10,00 0

Total We i6ht of truck assem&iy : 160,000 US
80 ToMS

5-Rea 'o o) 80 TOvJs -  400 Tot4S ToTAl

$T>unVpt.i u r  FXCHAWC GEARTRA^S • ISTO nJS

*  iviaukEi weuht of BRMrSJ , Ai^ coMfurssoe SfcftKrREisws)
s^^ctrsrs ere.

PREPARED BY ( / » K » H , £ l S i £  APPROVED BY _ _ _ —  SUBMITTED BY Q> D  > L

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



RAP-~H
TELEPHONE ARBOVALE 4M-10M PAtt^ ^

DATE --------

N a tio n a l  R adio  A stro n o m y  O bser vato r y

PoflT Omen Box 2 r e p o r t  wo. M  "  %—

G r e e n  Ba n k , W e s t  V ir g in ia  24944 co n t r a ct  no .

project-- 300 PT- D\A . HoHOLO&Y Ttie sco re TRUCKS tRA\US

subject: AtlMVTrH "TVRNTAftlfi

3.7 ALTERNATE Truck DEitfcM •

FoMOAToM To BE COM CRETE SLAB AMD TRACK To C o sJ ilV T

OF TvJO \7S *  CRAMS RNL'b a) 5 FT- CEMTER To CS n1T]=R.,

Wheels 1b Be Sib , 3t> w . d\a . dovBie  ra iO&s  CRam e-

Wh eels HA\/i»0b a ratco Load capacity of 17^000 lbs

EACH -

8 VJHceui a* e  required p e r . Tfcitfvc ^  A- FT> Cek )T£R

pi5TAKicg.

Maximum w heel I is ASSUMED To BE 290 vOOO LBS.

3.8 SU ffnIe ^  o f Concrete tk a c k  b e d ; (preumiuar^

STf?e& ik! rail

RWL PROPERTES : I m w  *  " ,0 ' S1S tKi *

Min) *  23 313 1̂
fc to s M D T w t  *  6  1 to

HEIGHT -  b m

*  i 4 i  j » B h j o c  ~  4  fS

. .  S . D . L .

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



National Radio Astronomy Observatory 

Pocr Onum  Box 2 

Gribn Ban k, Wbst V irginia  24944

TELEPHONE ARBOVALE 4M-W11

REPO RT W6. J 1 2 1 4 -  

CONTRACT NO.

pa«c^i1S.of-34-
OATC

PROJECT-- 3 0 0  FT. DlA., HoM010&Y TELESCOPE 
subject* Kzvh\TTH TORUTKfe'.t

TRUCKS 4 RN\j£

PRKPARCD »V O . g . H E l l Q E  , r  __________________________________  SUBMITTED .Y  S . D . L .

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



N ational  R adio  A st r o n o m y  O bservatory

PoflT Ovnos Box 2 

Grbbn Ban k , W est  V irginia  24944

TELEPHONE ARBOVALE 4M-XM1

project-- 3 0 0  p t , HOHOLO&y TELE&COPE

subject : A Z IM U T H  H )R ls lT K e tC

Uiq-8REPORT NO________________ ^

CONTRACT NO RM>-T1 
m i  7fe
DATS

4 . RMIS

EFFEO W E PRESSURE KREK «  <\x*> -  210 F T *
v>T STouJ POMTIO*}

__ $  K 2s 0 | 0 0 0

T h e  Re FOR : BENRlKte PftESWRE , Q «  pTj =  1.400 PSF

COK)
lOB X2A- 4.

Tst-fce, "" '1. *  ^4,000 i1̂

LBS /'SaTf GRWEL6, 6RKVB.- SfcWO - \ 
Ko RJft. SOIL ■" 400 3 \SllT VUXTW.SS ( &M<JP €M* J

K  * K o  ~ ^ 0  x \of *■ 4 3 , 2 0 0  i&s/fa*

. 4/ 44,M. •— ' 4/
P  * |f 4*J.Oxlo‘xlW,ooo *  112.10*\O - I3x'0 IM

V/m*X„_ . SSS-O^/^x ^
M 8 n*x * 4 . ^  (&*+&*) w

~ TooOfcV / ~ 5.2. X 10 IKJIBS ’ 

5-2 X \Q ** 
S 8hw< * *  500 PST (ok) 

V.v hoDUU^, o r Ri/pto f s  op n w o x ,  Iso rsi
(e t»w ftA *K €  un\T °< 3 t ?  M )  

REQOifcEii S ome STES'- REH0FOR.CS HeUT ! (HRw  smH«wt

PREPARED RV Q.R.HEIWJE „  ___________________  SUBMITTIO .»  S . f t . l -

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



N ational Radio Astronomy O bservatory

Pmt Omcx Box 2 
Grsbn Bank, Wbst Vxrginza 24944

TELEPHONE ARBOVALE 4*» *0tl

mroiiT n .i l l S l l —

m»^<?0oF.7fr -...—

project: 2 0 0  FT. Dtf\. H om o  LOS Y TELESCOPE TRUCKS $■ RNLi

subject: TvRNTfcBLE

3.8 ,} DEFLECTION • ( PREUMkow^A

. JbP .215^230,000 

ft) RA vIL K. ~  2x18x10* »  ,O O IS  IN)

b'l RWMOMIO^I SOIL : Yr, *  ? K  0?  ~ kf>a ~ A/*b)

A ? a  Fb* a  = 120 IM : J^Oi - l*)x .OB ® l.sfc

AJ^A *

8 3S0 f  ^-sfê  x

YoF *  2 x4} 100 '
"  . 1 5 1 0 'M

Y-|K*k  - . ' 5 1 0 ^ . 0 0 . 5 «  . 1 5 3 5 I M

SP R 1M S  COKJST^Nrr : (pRElimdWtf)

(,
2 X 10

■^TR^CK ~ , 1 5 ^ ?  ~

6 15*,
l " 3 . 0x|0

O R  ASS0HE Slt^CL? VJHEEv. fW *. 10AD OP 500,000 L8S O’/SR

j\ A- FT ( ^ t  IM WIPTh ) ■+■ 2 x U k)

_ . soo,»ox&o x \.-^ =  .0^70 1(4 O K  

l o p  1 x 13,500

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



N atio n al  R adio  A stro n o m y  O bservato ry

Porr O m a  Box 2
G bbbn Bank, W a n  VnanoA 24944

T E L E P H O N E  A R B O V A LE 4M -S011

REPO RT W 0 . . H - 7 <\ r , & —RAP-"TOCONTRACT NO. U

DATE

M W JJU L .,_2 fe

project: 3 q q  pj-. ^ . HOMOIO&Y THIESCOPE 

subject* T U R K T K a iS

Trucks $. Rail

3 , $ 4  C o n t a c t  s t r e s s  m  w h s e i  & n o  r m i  :

l ?  W  \  * R n i "  \ 8  W

B  ' 8

*  1 8  * 1 . 0

f \  +  B  =  ■ * "
. 0 5 5 5  M

2 ( \ - f l L )  2 (  ! - . » * )

^  ’  ( j K + 6 ) E  . O S S S x ^ O x l O 1*  ~  1 1

- i

. 1 x 1 0

i t A

a a

b  '  C b  l l ? b  .  c b -  . < * 0  F O R  " K  *
1 . 0

3 /

> ^ 0  y 2 s o , o o o x . u . z x v o *  ,  5 8 8  in)

b  ,  5  M  

£ 1  l i . ^ x i o ' 7

»  5 1 5 , 0 0 0
1 & V  X  

/ 1 M

6  t u x  - - C f f ( f c )  -

,  t > 4 -  x  , 0 0  0  * M o  1 0 0 0 P S l

< T m w  *  C t  C t ^  *
,  x  S t s  , 0 0 0  - U 5 . 0 0 0 P S I

T i s M M  '  ^  ^ 0  " *

> \ < \  k  s i r ,  o o o  * l O o . o o o P S l

PREPARED BY r / R . H e i K i s  ____________ „ _____________________________________ >v s i x l .

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



N ational Radio Astronomy O bservatory

Pow Oram Box 2 

G r e e n  Bank, W bst  V irginia  24944

TK1.KPH0SK ARBOVALK

'( 'O U T

CONTRACT NO.

A2U.B.PA«Ca,-L*fc.OF E-----
oat. m y  7, 1969

3b* pt. dik. H0ncL06Y IStescore
Ar _ ““

PROJECT:
zw vth Ti/«wrAace

subject: p es ig k j ik) ait?cuMF£#eKjTif>L p iRccr/otJ
R £ F £ - R £ k ) £ e r ;  Kj & p a  D P O D I A J S  hJO. / g c j > - o - o j 2

3-t-ZT. co /u aR e rc  fo o a jd r t /o m /to th s
Q/ReCJMFB/<*£ fiJT/RL___ D/REfi.nnhJ /£ OOIUSIDEREO r j  B£
f?l > //V F/ru /re  &e/?M r / j  r n  s lr z t k l  fo u k>d r  no//.

RK/D5 /LOftDZ, / ? r  4 '  CEA/TSRS /.4/VC, /T O O /M ftU Y
C £ /v r£ R £  TKBAssvetess-y^ p  ~ 3.5 x / o *  zes,

-?ssOM£ THESE GOK)CRETE pRO P£Rr/£S !

f c ' -- 4000 PS /
COORKH1G, S7-££SS FOR Q OV£R£T€! 

^c -<9.45-X 4 0 0 0

-  I b o o  PS  I

TH£  rOLCOOO /tJG REFER.E'/JQ.E MRKEZ F) S rF)T£ MEMT 
RZ TO THE e/JOURfthJCE LIM IT OF C-OMCk'ETE '

/T S  OPCE, JR. ?  Q.l, HRCSPOZ;" ^ROEh>&L£ F /? r /6 C £  <l/F €
CF PLR//V COK>CRET£ M /T H  J£rR ££S  GRROlE/uT")
f fC I  lOORbJBC T ITLE  KJO. 6 3 - 2 VOL. 6 3 ; JRM 6 6 ; PG 59
COMLOSlOV 7, PG 19 MAKES THE FOLLOlO/VG STRT£M£lJT: 
"THE OOPHEKiT RR^HO BLtOOUF/BOE COK>£R&T£ QOMPR££ ÎVE SWSSS 
OF OAO fe /S R QOUSCRVF)ri^E SST/MBT6 OF THE FRT/QUE
Str en g th  o f c o k ic r ets  /k> compress/m . . . .r com press it/f stkess
OF 0.50 ft. Mfty BE RUOOED RT THE TOP F/8HEZ___________________

S  MG-M APPROVED «Y IA J 'f i  . •UI S.D.L

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



N a tio n a l  R a d k> A ix b o n o m y  O bsbbvatcby

P ost Ovnca Bos 2 r e p o r t  wo. ,,

GbUN BAN*, WttT VnGDOA 24944 c o n tr a c t  no .

TKLKPHONK ARBIIVALK 4M-M11

MTK

project-. 3 00  FT . Dlf\. H o h o I 0 6 1  T E t S S C o P E  

subject* A2\mvJTH TJR fOTW i.C E '

o jo r f iio s  s rp e s s  f o r  s  re e t  :

■f% - zqooo ps 1
TH IS  R E F E R B k ttLe  COMMBbJTS. OK) TH E  SN D U R f)M .€  / . / f lt / r  
O F  QTE&L :

kehSVeTH  V BURTON ?  e/l/IK/D H06V£%TRO\ "F B rta u e  TESTS 
OF RelfJFORQlDG BRR&- TffCK COeLD/tUG> OF Sr/RROPS"
&Q.L, J O V R V R L  } T ITLE  h)0. (Z4-24-; VOL. O f ; Affly 196 7, PG. 2 4 4  
F l& u iz e  5  OK) P6 Z 4 9  Q LeP tR LY S HOUJS T H R T  W £  
PWDvRRK/Qe l / m i r  i s  f t  b o o t  z o k s i.

m o p v w s  o f  e ( . # s r / a / r Y ;

€̂ - oolS3z\n^ rci eooe sea 1102(a) 

F o r  4 o o o  p s /  c o n c r g t G j  e c *  z c k / o 0 p s /

C/SC! CoORKHOG STiRfi-SS P 6 S I6 M

see RCI BUILDING; CODe TRBLG 1002(a) 
SEtTION 1001

•  nr R  M C M  . . . . . . . .  „  \AJ , Q  ,______________tuBMiTTBO tr S . D . L  .

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



National Radio Astronomy Obsbryatory 

For* Om an Bos 2 

Gsmv Bans, Wb*t Virginia 24944
TKI.KPHONK ARBOVALK 4M-M1I

PROJECT'- 3 00 FT. 0\t\. H0M0L0 6T "TfeCE SCOPE 

SUBJECT' A Z 'H u T M

„  H 11-S
nftrvll V

CONTRACT NO. &  M J 1

RAsAZtoF-S-— i—
OATC

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



N ational  R adio  A st r o n o m y  O bservatory

Potr OrntM  Box 2 

Grbbn Bank, Wbit Virginia 24944

TKI.KPHONK ARBOVALK 4M-S011

R IP O R T  MO...H.7T 7-8. mi.

CONTRAeT NO. KftlP* 7 1

P A B K ^ j j f  p p  7 6  -------------

oatc MRY 7,1962

project: 300 Dl)\. HOHOlOG'f TElESCOPE 

subject: AX IV IJTh

IOAJQ tTO D jAJflt TRRflJSFO MisQ seQTtON  ,
r / ?X ' 4  * 2 7 . 5 S / v % R$ * S 4 $ r  / V

\ 2 "
/0Z'*

2/

1 - T  ‘1
.. ..:i

kJ
" V I

/,
.J4? r t m

//A ’ 9X 27.5$ '
rk A \  ̂  ̂ ~ 2 4 2 5  W  

/0 8 ’/ r d ( ' i r ) ' h  4 ^ ( lc d - ^ )  * 2 . 4 * ( 2 / ~Me/) 

Sr4(/<J)L -h 49.3 Ad ~ JZA - 520*-  

S4(K<lf‘ -h Z9? 530?  /(?s:w 

5.5-0k J s -  { S l§ r f  - 

+  2.75-f "  - 

K J  - 7 .S 4  /AS. : /<^
M ow  c u r  o f  //vexr/A oveR postr/i/e' m om gw  
/ . £ ’AJ67~H

* 2 ? ,  3-0 7 G

i; = JOSjCjiStl  U O Y X teQ g q fi y. 49.3l#S*ff+&
= +• //czo /- /r /*  y- 44}roo
« //I/4

/W

APPR0VC0 BY BUI S.D.L

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



N a tio n a l Radio AmonoMt  O b sb w a to b t . . 
t o r  Oman Bo* a m rtiT  wo. H n l L

G u ih  Bin^ WatT VnonviA 24M4 eowmAor wo.; S b £ = l1
TKLKPHOSK ARROVALK 4M-MI1 7 h

OATK M ffv  7

p r o je c t ' 3 0 0  p f , H o m o f e ' f  T E i s s c o r c  

• u»jecti ta.\h(TTH

r//fc~ p o r t io n  o f  r m  / 3 E 9 ^  e o /rH
fl/tfSRTH/e MOMENT THERE UULL BET /? O JF F e ^E K ir 
OePTH FOR THE QOMPReS&IOM QlOdk. RAID R 
P /F F E fie V r M 0M 6H T OP W E R T!ft

, h % 9 4 1 .3  ! » '

- P -  ■ ................. — —  '  i

2 2 - k c /

. . . h l R i  ----------------

—j .___________ 1
T---------- 75V” -----------  f  ,  
TT ------------------------------------tiffs * 247 ,5 /A)

P/?€'R MO M E  MTS RQOUT MEOTRRL fiX lS ;
+  Z 4 7 .S '(K < J -3 )  ~ 4 9 . 3 ( 2 2 - K< i) 

S 4 ( K d ) t ‘ t  2 4 7 .5 ' k d -  7 4 4  ® /O X S '-  4 9 . 3
S - 4 ( K d ?  +  Z < t7 K d  = / * Z 9  U 4 3 ^ S C  

(Kdf +- 5.50Md f- (-5̂ f2/ ’* 2&$? -h 
( K J  ( d . 4 4 ) Z

s . 6 9  m

MOMeivr 0F /h J E R T / f ) ',
553.3 3.4C

r 2 s +  ( / 0 T X 3 . W ( $ f f i +

« + S Z  +  /3 S - C i-  / / W  / & f ? 0
- I% 4 9 C  /* / +

33S:6

•V •Ul S.D.L.

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



N a h o m a l  IU b b  A str oiiq m y  O m u t a t o k t  ^

Ton O v m  Bob a m m r t
Ghhm Banx, W m t Vnom u sum contract » o .B q I z21

TCLKPMONK AMOVALK 4M4MI

project* 300 ft. Difc. Hohoioci TSie&cofe

tu w icT * f t 2\tWTH T V R » J7^ a i 6

BATK M a y  7

rye ee/)M  h p s  rujo /A/eRrm% on/e r^/?ee rrMes 
rue- o rn ea , f o r  r w s  /re/?/?r/oAJ ru e  ^F p e a r n /e  
M o/ve/vr o f  //veRr/fi cutct e e  rm e/o  /?s r »s

r   ̂ r ' +r i
J-eFFeCTH/e ~ 2

_  1 *4 -9 6 + -GJ 790  
_  _

- 40, / 4 3  /AJ +

CRunok) '• the  f/vrl Desist should eoro^ioen rne
QHRAJQB /AJ /M£fi>r/ff. TH& RAJBLVr/ML PRO<L€DORS' /S 
ourt/Neo /aj ; H e reb y /  m, < bcrms. okj eL/fsr/& 
F o u r v o n r / o k j  j c // i/ / t /e - /?s /ry  o f  p t i e s s; /9 4 6 ‘ f& 9 7

com pure rne cotosrRur -s f /̂ o m  w e  eFFe<mt/e 
IfUBRTIF?. n   ' ;

-p~
W H e R ? : K *  4 0 0  4 /s$//ASz X  I0%w, 

- 4 3 ,2 0 0  4&S//M DeFL /'U K ie fiL  IN.
<5 = 3 .( .4 X /C > t P S !

r  - 4 .o /4  x s o *  /jv  +
-£ ̂  / 4. 3 Z x /o  * 

y 4x 3 .64  X/0''X4.0/4 x /0 *

= II 7 ^ /  x / o ' ^  AJere: to rcoovm t for
' /L/9ct o r  iso  rf&pte.

= O .O /i5 /AJ'1 QoRvWKe ra 3£ox/(t6

- C .2 *  7Z tp -"
^  ' 0 0 / 6 £~ "* 3 S * x s a e

m 3 * /  /AJ - <?/.? F7.:  -*------------

\  rue coRvetev&rH of thc ecffsrte &urvet / s  rh  
IWO/CRTIOM OF THe ££/U<;rH 0F THE INFIN\TG SeniA rv n e  
Co MS I OeftjE'O.

mwMM» m  R  M g A4 Afpmvn nr IajJ^K__________ m m ittcd n  ^ » P ' L  .

OPERATED ST AMOCIATED UMVERMTIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



National Radio Autonom y Obsvwvatory 

Povr Omoa Box 2 

Gbbhv Bans, W ist Vimknia 24944
TKI.KPNONK ARMIVALK 4M-M11

CONTRACT NO,

N K v iL t r .---------
MT. m y  n u s r

project' 3 00 FT. D\*u H«H0106T TSvCiCOfff
SUBJECT! T W U T K G i C

&0M9UTE MOMEUrZ B y R  Z£M h6RRPH/&Pt PfW eDciRet 
suPC R iM Pose ru e  f o u r  l o f p s  to o b t r /aj r u e  M O M e k /r  
om & R R M  t v  rn e  V ii ib J iry  o f  w e  TRuax. f o r  f> 
dONtEKtTRR TBD U )P D !

M --

$7C •x City.)

O 0 AO00
0,5" 30.3 0.242
/,0 CoQ -o.m
/S 90.9 -0.207
2.0 )2 U -o.m
ZS /& . S' -0. US'
3.0 l&.O -o.oso
as 212. -o.o/ 8"
4.0 242. 40.00Z
45 272 oooy
5.0 '30Z 0-00T

THF FOA/CT/OA/S OF ( $ * )
H e r e w /  R e F e /t e /v c e

R R € TRKehJ FROM THE

THF s  UPGRFOS/TICK) /S DOK)€ GRF)PH)tBLC/ OK) PQ. 10. 
B M R X i m U M  OCCoR.% RT b)UtoeR\Q,RLLY

+ a{̂  +<*9̂  + e«»«2
G J H € W r \  % »  9  6  ,  4 * ,  X 3 ’ 0 ,  ‘X 4 S 4  V

0  U<7#3 v

+ Ciaowsxe) +■ C (o. o \(95rmx-4&)
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sm eK JG TH  o r  m m e n m l s  p b r t  i r  < a  1/w k/o s t r r v d
QDMPRtOy, rU C .; 1956 j 96. 15 -17

Ie W U -c il +■ c w a }

1/ '  •- ^  [  D t f U - c ) ]  f  D(^<2)j

i t " D  +  cca<3 f -^-D +- p ( a f S  

v" = [ 1 -  ^  [ 1 -  f fu s j) ]

TO FRQ lLtTPTS OS£ OF rH£ WBC£S /U H£TEWI THe OF 
l/RR IRBteS Rtie GHBh>GEP IV  TIMOSHCMKO'S BQv h i'M S :

ft  (e x ) =  (p i& Q ; 8 ( ^ =  j C(&Q  = f« rx )  p(a*)= &(£X)

BY IaJ *____________  BUMITTIB BY

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



N ational R adio Armnoicr O b su v a t o b y  ^  
FMr O m a  Box 2 ntPoitT m . V > 7 17* t —

Guut Bank, W est Vuqdoa 24M4 contract *e.5a£z23.
TKI.KPHONK ARBOVAL.K 4M »I1

m o j e c t :  300 n*. D m , h o h o l o s y  T fe ic s c o p e

subject' A^irtoTH TpRtfTfceue

DATI M * Y 7 s l9d<i

M ' '  ?f-[cO?C/-ci7 f  fl (do.)]

FOOMDft T/OK/

'  [0 .0 I9 Z ( 10^-24-)] f  d(a<5/9ZVZ4-)}

P r - Q 207f  0.2W2 i a 2^ 3
-  #  [C (/. 3) +- C (0.4-d /)j -  0. 2742

= g , ? X / ^ X  <7.076 7
^ x  a

M ' '  O .lY ./O * ' / N - L B S

v ' - -£ ^D(-ac)j
S'*

.£>/ / / <?.2fr42 
<5.ZVS3 -0.2075 
0.06 11 0.0%-}
<7.2 2

■ I D Ibo/92(/0»-a4fl +• P  C O.O IVZX Z4-)} 

= -6 -[
~,o. 00^-4- 0..5CJ-J-,

D (1.013) f t )  (0.46 |)j -ga???
=  0 . 7 0  X / O  x Q . Z 5 L f ?

I/'* O ./9 4 - l X /O  c Ztfs

a5"6 ?7 
-QgiT7 3 
0.4^ W- 

O.OOI9 Q.'oC £?
____ t2 _ - o. Poo's

.OOOS7 .5 S f ?  
- «^7S' ® 
-O M 6C, - 0.OOW- 

- 0 .0 0 9 - 4  + 0 . G 5 C S

PRtPARSO BY B  M g M  APPROVED f t  \ A j SUOMITTIO RY S \ P ’ ^  »

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



„,.„T ...H7VV
C .d T M C T  . . 7 1 E E H  

— ' — 

OAT. M R Y j l U l

project: J oo f t . D1K. HOUOlOftl T tlfiS C O P C  

subject* fctlrtVTH

N a d o m l  Ram o A m o M u a r  0***mvATO»T 

Fotr O m a  Bos 2 

G u n  Ban*, W m t Vokbnia 24944
TKLKPHONK ARMVALK 4M-H11

M "  - & D  +  c w j ]  + * t h +  d m d
- T t r l i + e f a o f a x i r t f l + T r l  1 4 - D (0,0192 x m )]

P 'T̂ f'?OC-m iyj r- Ot 000*7
* L < ^ C ( 2 a75 v f  t U + O  & .0 7 S ) J 10 0 0 0  /.oooo

a  r -J M r
~ 4xtw 2kftS'2<5"*£J  *  z  L a 9 3 W  t o y z w  +- ,?3?3

M %  / a .% r  d o  +  0 . 4 C 9  M o

V"= -  % -[)-  DM)] -  -VsfiO- 0<&f)]

=  -  % - [ _ ! -  D ( 0 , 0 / 9 ^ X / ^ ) J -  M J l [ l - R ( Q O I  

» -  [l ~ DCZOTsfa ~ ■ &£[! -  ff(Z 075 )]

=• - .1.0601 qe _ /?0/92x0.95-07

*■ z

v " =  -  a s 3 0 4 < s 0 - a  0 0  J  * 2  m „

M '  +  M "  * 0  

v ' - h  v "

l )  .  a  7 X / 0 6 ,  + - / 0 . t Q o  +  0 4 6  9  M o  3 o

Z) O J9 4 7  x / 0 C- & 5 3 0 4 (^ - 0 .0 0 9 / z  Me, ’ 0

FROM  2 ) ,
-0.S36 Q0 ' i- 0 O O 9 /2 M , -  O J 9 4 7 X / 0 1"

0. - + 0.009/2 M» -  0 .194/x/O c

Qt ’ -  0 .0/77 ^M0 y  <2 ^  £
-----..-  -■■ ----------- ■■ ■

PRIM IIIO  tV g  M f l M  AM .O VIO  «  W L ______________ 9UBMITTK0 «  S . b . L ,

0.0S04-
0. 04-^2 0.0504- 
Q.OOZZ 0.00 I I

___5 L ii 0.04-93
.OOl 10 /,0000 

.0 4 4 3  
,?*07

OPERATED BY AMOCIATED UNIVERHTIE*, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



N a tio n a l  R adio  A st r o n o m y  O bsbhvatory

For Oman Box 2 

Gaauf Bazvk, Wot Virginia 24944
TR1.KPHONK ARWVALK 4M-»n

rkport wo, irjlT3r\,,
COM TRACT W e T K ^ C 3 3 .

,̂ 1 Lof-I£PAII

DATS M a y 7/9^9

PROJECT-- 300 FT. 01 ft. HonOL06f T C t fiTSCOPC 
SUBJECT* A Z lM d lH  TTjRWTfc&llE

f r o m  1):
0, 7 x / o i  -h /o ,?■(- o .o n y frM o  f- a zc /s x /a * ) +  a u 9  M6 - 0

0.7 X7CC -  0./9Z />% -/- 3 .9? K/O *  +■ O. 4C9 M0
C _

- 0+ O.Z17 M0 + 4 :6 7 X 7 0
M . 4-.C7XS<Jc 
'  '</ 0 .2 7 7

M* ~--/6. S' 7 K/O 6 /AJ-IBS

42= -  0 ,0 /7  7d(~ /C .'r? x /0 c)-h 0 .3C75"X/O (’

~ + (7,Z99S"X /0 Q -h O.3C7S'X/0 C

Qc -= 0 , 6 C ? x / # c / . g s  -*----------
S U&>TIT0T£ IKJTO I) RlrRlK) '■

7
O .lx/o^  -h /0.'sr(0.c67x /0<-) -h0.4C? ( - / & . X70V  ~0  

0.7y / o C +  7 Z 0 X70i -  7. 9/ X/O^ ^  0

7 90X70c — 7.9/ y.70c O Ck.

PS R FCJRT 
F)T THE &AJDS

X

OF T H 6 b b r m .

<?.
m n+ 8

to
h I
M ^  *c i ' 0' '

--•-'X, -- *"rXz — *=x3

<Pr

A

/ o r

D iV APMOVI0 OV tUBMITTKO IT ^  ^  »

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



N a t i o n a l  R a d io  A m o m o M T  O b s b k v a t o r y

Fotr O m a Bok 2

Guam B a n s ;  Wift V ir g in ia  24944
TELEPHONE ARBOVALK 4M-H1I

p r o je c t*- 300 FT. Dlfc. HOHOL06Y nsvcscopg  

su bject> /VZIH iHVi T U fcJ T V & l€

a o M R / T e  BerjDifjts m o m e n t s

( lo f jp it io v  r u e  m o m e u t  eq u b tio k j so t h r t
Q R 9 P H I Q R C  SUPERfOSlT/ON /s  SIMPLIFIED

/% *  ^ X Y K / O CC & X ,) +  9 / z x / a  cC ft&O f 9 / z  Y / o £ C Gs* 3) 
j-  f r . C2-x / a ^ C - f r . 4 4 -  Y /t> *  & (& * ,)-  

M c/tr/P Y -y /A Jc , R h jb  d iv id in g  b y  t h e  S M R tc e s r
Q 0 £ F F /e /6 'A jr t 'tr.44-'X/dc)

{ / . 0 3  C ( 0 x , )  -h /.<9X2 C (& X a) + / 0 t Z C ( G ? <j) 
j~  / 0 3  C (8-x+) -  D m , )  -  o ( a ^ ) 1  % . 4 4 y y o c 

t h e s e  p o /v c  r / o / v s  o r  ‘<3ur a ^ d  "D " m r y  b e

B Y P S /c y  T R 30LR T E D  Rn o  G-RRPHED. THE ResOLTRWT 
SUPER POSITION M UST B e  M c /tT /P C /e o  B Y  % 4 4 x / 0 c.

4- J 2 6 6  7 */<? 6 (i.C frQ  s- (- M .8 7 x/a O  p (a rx )
4 - x O .  / 9 Z  Z

-h (~ / C .^ X .Y O C)

p m p m c o  »r R  a ppr o v e d  i t  ^  ‘ f t *  s u m h t t u  » r ^  ■ L .

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



N a t w u l  R i n o  A ix m n o m t  O m u t a t o k t

f m t  O n n  B o c a  

O n m  B a n *  W m t  V m a m u  m m

TRUCmOMC AMOVAUC 4M-MII
M N R V  

C M TU  ACT,tn- n
z L .31

mt. M R Y 1 1 9 &

project* 3 0 0  D |j^ , H 0 H O IO 6 Y  T t t S S C O P C  

Subjects ^ \ H 0 1h TVRt4TfcW.C

■£?< "X c(ck) Mia' /os* e«**>

0 0 4*10000 /030 /.OfrZ
0,3 )S,CZ ta + z r t 0,^03 0.52*1

o.c 312S- +0,1430 0.147 o./ssr

<?.<* 4GX -  0.0(,s? - o .o tr -0.07/

/, 2 c z s - a n t e -0.17 7 - a / K

/.r 7*,Z - a io c r -0.2>3 -0 .224

/. p' 93. r - 0. /9W -0.204 -0.21 S’

2. / /09.4 -OJ67C —0/73 - o. m

z.4- /ZSO -0./29Z -0,132 -O.Z39

(3tk <x DC-GX)
O 0 /.too

0 3 is.cz 0.70 r

O.C 31.2s 0.4-53

0.9 4c.r 0.253

t.z 62 S 0./0?

/ r 7#z 00/C

/.y w -0.03*

2.1 /09.4 —0.OC2

Z4- n s .o -0,067

m w m ii m  i m w  tv ^  * tmaiTTf• •»

OPERATED BY AMOCIATED UNTVERSHES, INC., UNDtft CONTRACT WITH TUB NATIONAL CCKNCE FOUNDATION



Nmmml IUmb Am m m t  0—wwow

Ghw Ran* Wut Vnamu um4
TKUCMKMK AUOVAUC 4M4MI

RKHIT M .

M R T IM T  M . R K f  r l  l

7t —
mtC MRY 7,196.9,.

pr o je c t* 3 0 0  f t . D l * .  H O H O L 0 6 Y  T ^ L E & C O P C  

•u#JCCT* A2\MvTTH "T^RKTTAQlC*lyRKTrAQit

= ?§- y- +  jjtC ( p x 3) ■/ ̂  £ fa**)
y- /? f ^ O ( ^ )

ML,t

A /o r? .' 7~He S /SA J O F  /7&C/SSPS F in e  C /A /lM f& R TRhJT

s/wae Gfex) ff/uo D«tx) ft Re ^ vmstrio. /?k/d r v t i- 
syrntrr/F/d, ffespecrti&ty, co/ t h  r s &p s c t  re> rue o r ig in .

Q-Qs ~ 0.667 x/a * /./?*

■ - /6 ,& 7  K / 0 C /M -46S

0-7x /o c £&s,

M i/t0 = C(0.0l9z XO) + 3 $  (XO.OI92X.Z4-) h & (0.0/92 x  M-)

f  -^~C(0.0/92X/O%) /- b{0.0/92xo) f--^D (00/92x/0$

(0. 1.0000 D 0.2*42 . o  -0,7jC1T
-  C (o ) -f- (L \0 ,4C i) -/- C( /, (,12,)

O. 2 853 
O , 7 .1 4 - 2  

<7.0 H I
______ J _
0 .O 0H  

0.22'Sm3 
—  0.001!
+  0 .& 4 2

M L '  OCOXJohc/Q 0 7 X /O  CX  0 .2 *4 2  
% + X 0 .0 /9 Z  4-y,0,0/9z 

+  O. 7X/0 Cx(-Q. 2Q7S) rtU ,7x/acx(-0.no{.) 
4 X 0 .O i 9 Z  T  4-X 0,0 /92

4- (-'CXlYJO*)* 1.0 6 6  . (-/&.m xio6)x(-0.0607) 
2.0 r  2.0

M/%h ~ 'fr.WX/Oj-2.593X/0C- / Z92X/0-/.4%2X/6-%: 4 +X/0C4 OSIWOC

= //. 7 ?5X /0e~ //. S-/4 X /0  (  -90 /9 e k .

m M M I  IT B  APN9VKD IV I n  f t .  . . .  M MHTTIt VT

OPERATED BY AMOCIATED UNIVntflrnn, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE IOUNDATK>N



National Radio A m m o u r  O h u v a i q w  .

tor Om oi Bob 2 ncronT

3 S EG u m  R un , W m t  Vhoboa m*m cm thut  m .
TKUCTMOXC AMflVAUi 4M-M11 n n ^L»<

MTI M R V  ^

pr o ject ’ 3 o o  F T .  b » f c .  H O H O t O & T  T E l E S C O P C

SUBJECT* ft2intTlfl TDftKlTfceiC

THC AVM eAJr &/ASRRM /S G li/ev OK) PG. SO 
fiJOM eRtQQUy THE MR*/MUM RND MIUIMUM MOMSKTTS flRS

- h  1 , 0 * 2 .  Q ( # K )  +  / . 0 * z e « r K t )

+  / .< 0 3  C ( & x + )  - D f t f ' X . )  -  D  6 0 X + ) }  & A 4 x / 0 (

Co He R e : %  * z - f , ■* o, 7c3 * W , x *  * /o%

»  [l.036(0.0l92 X 2 + ) + 1 ,0*2  C(ClOI9zXO) +J.0*2 C(0/)rtZXS4) 

i ~  1 . 0 3  G ( 0 , 0 1 9 2  X I C f c )  -  0 ( O . O f i 2 X 2 4 )  -  D  

r  ^  28-^2. /,ooo - a & > ? c

-  1 1 . 0 3  C ( o . 46 7) + /.0*2 C(O) f  j .m C ( u t 2 )

j - l . 0 2 C l S . o f b -  D ( o A t h  -  D & M & j K M - X M *  

0 . 2 X S 3  a t f t G Z  O . S & S 7  O . G C S ?

fl Z? *2- -0 .00 ) / - 0. S-S73 -0 .000*

O .o ju  0 . - 2 M 2  0 . O O V +  0 . S Z 4 9

X-lL
O JO /H  0 0 0  O W  

»  £a#?27+ /,0%2~0,2245-- O.nSS-QSC+J+0.0&0?l>.44Xtot‘

' £ 0 .4 7 0 5 -] sr4 +  x/tf * Csieop m c n u y ;  lo .4€2 Cfc)
'  S .97X /a ‘ /A)-IBS. ---------

PMPAfttt «V R  M QM  APPROVED tv W 1* / « SUBMITTED BY S ,  >D» L  %

OPERATED BY ASSOCIATED UNTVERSmES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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N a tio n a l  R adio  Am ozfOM T O bsbkvatory

Poor O fn a  Box 2 report wo. H

G m u i  Bank, W est V irginia 24944 c o n t r a c t  no.

TKI.KPHONK ARBOVALK 444*011

OATC

project: j o 0 pj. DlK> HOHOtOC'f TElE'SCOfE 

subject1 ftZiHvTTH Ti/RMTK61C

FO/? M/AJ/MC/M MOMeMTi 

%  5 S '*: * *  '' 30 j  

M m Jm * " { / 0 3  C (O.OJ92X5-4) /- / M 2  0(0.0/92 X30)
/- / M 2 Q ( 0.0/92. X20) j-  /.03Q (0 .0 /9zxs-4 )
- D(0.0/ 92 'XT4.) - 0 (00/92 X ^ ) }  &44.X/0 *

- o/*s"r -0 /2ZZ 0./7O9 0/709 o./v-3'r o./xs*
-ko.ooz1/) . a m r  - P.iT/o. -JM039

0 .0 0 3 C - 0 ./2 5 Z  0 .00 94  fr/C .T 3  0.0049 0 /^ 0 0
x  .S ’ X .g  X  .fr

0 .0 0 2 7 *  .00<Si* .00292  „ ,
%44'y /o

-  [ - 0 / 2 9 /  - f  OJ790 - /-a /7 9 0 -  0 /2 9 /  -  0. /  fo0-0./sa%
-  2C 02\  X  S»4-4-YJO  c (g r r PH leR LLY '. l~ 0 .2 S l etc)

X / 0  C w -  Z&S. -e----------------------
c .ffta u L B T E  TH e s77?essgs ooq csx/jo g  w  r^€~ tfe/AJfiO RC eo 

Be r m  r t  rn e  mrxim om  bv£» m in im u m  MowekiT 'S.ecnom
MRXlMVM PVSITIl/e fAOMBVT &€<LT/OK) '

r -  -4^ A? = 3:97 X/Oi /M-LB%
r  ,  T -  3 /  7 ^ 0  / V
4>r 3 c/ 7 X / 0 X 4 . ^ 2  

3.172 X /0  +
'  577 PS/ <  I'ZOd PS>I RU. OK.

» »  B M < H H  „  U i A . _____________ tUBKITTKO BY S.&.L.

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



National Radio Am oM Oicr Obss&vatoat ^  

Von Om a Box 2 ii^ort ho. P  7V  { ,
Gum  B a m *  Wist V x m d h a  24944 c o n t r a c t  n o. 1 i

TKLKTHOMK AIBOVALK ^

M R  Y  ?,/96.2.OATC

project-. 3 ^  pp. c>î , HoHoiost TtiescoPc 
subject* t^ZirtOTH "TORWIKGie

£, - 3 .9 ? x j j t" x  16.4-7 ( s w .s s  m  aowcRere ffosRCEvr 
z . i y y / a *  ro  ^ v e e c )

^  x 2Q (*0

- I^r c o  PSl < 2 0 ,0 0 0  PS| BrfX. Ok.

MRm m v m  ve&nni/G mom ckjt secnov:

cr= jt 5 M - Z .z o x /o  6 //u-z/?s
J  - £3,53S- W *

4 = 2 .2 0 X /0 CX  3 .^ 4  

2.3S 4  x /a *-
= 5 ,S‘5’ /*s/ <r /& ?£  PS/ /?id.

■fCcw 2 .2 0 Y /a *  X  I't./C  

Z.ZSA-X/O *

* /*/
9 x £ a s * 9 x / * ? £

=■ /sr^s-*? ps/ c z q o o o  p s i q ll . o k

n m m  •» R  M  amrovkd n  ^  1^ '  bubmittkd »t S »  D i  L «

OPERATED BY AMOCIATED UNIVERST1E8, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



N a tio n a l  R abid  A m o no icr  OiamvATORY

fan  f e r n  Bob 2 r i p o r t  w o . - L l  .7^.19 ...

G u m  W m t Vxmdiu 24944 contnaot no.
NIC 
OATK M BVJj. / K 9

TKLKFNONE ARMVALK 4M-HI1

pro ject* a(00 HOHOVO6Y “TfeteiCOPe

$u«ject« t\-ZWTH  T V ^ K J 'T V e ie

an m  pure w e  DETLeariovs. o r  rue TRfwsveR^en/urre ee/?M  

THe eQURTlOb) F&R DeFLSC.T/CfJ /£:

^ ~ ~ % j^  +■ F?(@x-d +  'zj<~ R ip **) i  O u t

7*~ i- £3 ($-*+ )

ffGRtbJ TH€ £QURTI0U IS SIMPLIFIED'

-Q 6 6 7 X /0 CX /■9?)(/t>~2'/?($Xl) , 0.~)0X/0(,X/.c/2X/ri~Z fi(GX.,') 
ZXS-. 7CX/ 0+

+- £2ox/P 6xrt2x/a '- m x a) ,  o ,U ?x /0 cx  /. 92x/?~z fH&\ 
z  XS .7C  k  / a 4- n x s .70 .zo4-

+  (-  >6. $”7 y y o  c) (  d  (Q k  .)
S. 76 X /0  +

-h (- /6. %7X/Q£)(/. 92 X / f )  p « P U )
& 7 6 X /0  + 

4  0./ / a  /9 m )  t- 0./ /6* M e * * ) +- 0. j/6* /?«3-x,) 
f  On 12 Ff^/%) -  o ./ o t B(Qrx.) - O. to* 8(4*+)

*--{/6>3m-x,)-h /< ? *R &K ,) f /.* * /? (& % ) 4-m  f?fa**)
-  G (G x ,) -  jS ( - P x * ) }  0. !O t

'm m m *  m  B  W M  _  APPHOVCO OT (N>lk >U„ 1TTI0 „  S J> .L ,

OPERATED BY ASSOCIATED UNIVERSniEB, D C ., UNDER CONTRACT WITH THE NATIONAL SCIENCE fOUN.'ATON



N ational R adio A stbonoicy O bsbbvatoby

Post O m a  Box 2
Gm b n  Bank, W est Vxmbmu 24944

T K I.K P H O S K  A R B O V A liK  4 M -M 11

m o j e c t -- J 0 0  p rf. H0H010SV ’TfelESConE'
su bject ’  kz\H U T rt T i f R j J T K e t e

REPORT HO

CONTRACT NO

.VL7 VI
hie IcSktr. 76 — 
dat. M R Y I  l9 l9

J jX X Stfx)

J 0 /.0600 /.030 /.6*0 0

o. / s 7. S'/ 0.9796 /.o/e l.e s r 0,12^6

o.z /5~.CZ ..C-VC 7 o.9s6 1.000 0, 2/8-9'

0.4<f 23.44 #?5/iT 0.9-77 0.9/9 0. 2774-

0.6 '31.2$ 0.702r o .m O.X24- 0.3099
0.9 46Y OS7/Z o ss-? a.6/7 0. 3firs'

/. 2. C2.5 0.3'ttY 0.4€>! 0.4-2! 0,2k07

/S' 78:2 /223W- 0.2.46 07<ft 0.7-276

/ 9" 9JP' 0.1234- 0,127 0.133 0.1610

Z t /09.4- 0.04 z r .. 0.0*4-̂ fl.047 OJOS7

2.4- /2S-.0 -o.oosc -0.0O(. o.c&n

r t fe  seM/GRRPHient soLunou is  gh/sm  oaj pg  zs . 
fr o m  r m r  G oR ve ,/? howsokjtRl trvs&jtoqgurs f it  9t*s*';
K>vvefi\c RUx; %  « s% 0C? » 30, 9C3 - 30, *.4. » s-4- 

 ̂L * ^ 3 R(G0 ,’ 2 *5*) +- R(0,019z x 30)

+ 1.0* Rfo0l*2 X3 ») + 1.01 R (0.0 m  XS4)

-  B (0.019 2 X&4) -  Bfo.oi1)2 X5'4) l  0. 10S'
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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

REPORT W O .H  7 V  ^-----

CONTRACT NO.

paoe^j3 1 .op—2&------------

DATE ^ " W i

P o r t  O m c x  Box 2 

G rb b n  B a n k , W e s t  V raocraA  24944
TELEPHONE ARBOVALE 4M-M11

PRO JEC T * . 3oo FT. Dik* HOhOlOS'f IKiesCOfE 1WCKi

s u b j e c t s  AZ\MvHH TIJKNTA3UE

110 SPRING COK&TXMT OF TRUCK A\MD

IMA IM V/E^TfCfcL WfcECTM

A BO^ie: *  * 0°3!T \n!

A> AXIE *

A .  C*ov> 8 E M 1 »  , 0 1 0 0  iK i

&  «  , 0 0  10 \Ki ( AvSSUnea)
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A “fofcQUETO&E “ » OO^r iJ

kikvcK ^0380 tisl
<0
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IvmOCK ■“  ,  O3&0 s  5’2 x l O t’

“  1^X10 /C\

K  1 0  ‘
c o  8 s*. \0

- 8 , 4 xio4 ^VlCl

USE lo * 1 0  ^VinI ( tiwce t̂ ock'strjctoret sohcwhw stiffss')

Th e  RomaioiJM. spr\kh coiJS’amt of t h s  aziuvth

T w e  wcitx, .-foe REXieiuTf (3F Twe TfcfcCKSSb IS THS-il

(_For. & TSv/ck's} :

K-TRe^ - lOxlo‘ (m.j)(.IOT»)3 —  5.4 x\0 R Pr*!?^)
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TELEPHONE ARBOVALE 4M*I0U

R IRO RT N O . - t i - I 3 z l S .  

CONTRACT N O .S S E z H j-

p*aêi~Îoy 7&-----
DATE i-a-n

project1 3 0(J pp HotioLOG'f T elesco pe

subjects ^ Z I M D T H

“HWOft i  R N U

3.10.1 IM ICTERW. DIRECTION '■

M 4 - Ht4 >S,OOP
Rvo x = 2  t.s ■" 6 2*, 0 0 0 MISS

Mto ”  Ghkr bo* CWTW Torque ( pt-uss,) 
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A  = . 0 0 0 1* x 36 =  . 0 0 8  )kJ
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N atio n a l  R adio  A stro n o m y  O bservato r y

Pocr Orncm Box 2
Gbbbn Bank, W est Virginia 24944

T E L E P H O N E  A R B O V A LE 4M -M 11

REPORT NO.- 

CONTRACT NO. RAP-73
P M e ^ io r J ^ ----
MT> l-M-M

pr o ject1 300 FT. DIA- HOROLOGY 76 L5 SCO PE 

subject* A Z IM U T H  TORNi T K B ^ E

IfeuCKCi 4

S.II \A)EI6HT ESTIMATE , tw c k AS&5MBVT OvCK W. CRNOE WHS Eli')
(t a k e  off from d r a w ls }

J

ITevi description Ho. Rea'o l/K)\T W©6HT TOTAL WEIGHT
0-&V> (Las')

0 Z<o " DlA. CRME WHSBI& 8 \120 14,000

2̂ AXlE’b 4 4oo I,Goo

3) Dru/S AXIS'. 4 150 3,000

+) B06IES 4 ?>500 K ,000

3 CR.0S6 BE&MS 2 ^000 t E ,00 0
(,) TRAMSOrl STRUCTURE 1 15 00 1,50 0

i ) Torqos tube 1 4ooo 4,ooo
a) Saddle 1 Sroo 3,500
«) PIVOT PlKlS 2 60 c? 1,200
to) Gear  t* wku 4“ 2ST)0 10,000

11) Brakes £ mscwi. 10,000

Total w eigh t of Truck assehsiy : SS>,%00 L6S

SM Ho,ooo IBS
“ 4 s  TosJS

STT^OVRAl WE\6Ht EKCm'JE
<S£AR TRMkK ; 4o Toî

M IM H D  IT  0>R tfM O M ta IV  l l l lM H W ft  By W .O iL .  .
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N atio n a l  R adio  A st r o n o m y  O bservatory

Porr tones Box 2 

G rbbn Bank, West V irginia  24944
TELEPHONE ARBOVALE 4M-1011

HT4-tREPORT NO.

CONTRACT NO.

22£0(.-26_______nit

DATE A£ld
PROJECT! - Jq o  p j- , 0 1 ^  HOMOLOGY "TELESCOPE 

SUBJECT! Â 'ZIHUTh T<M»J TABLE.

T rucks $.Rmls

3.11 Cost estimate - Azimuth Tdrmtasls

3J1.I -TORj-nAeiE WITH r m i m k d  tr k c k  b e d

loo, 000.A) DOUBLE RAlt ROAD TRACK 0N\ & RAVEL SKUKVT 
Ci4-(>AFT, DIA OKllX)
f K T D  $> (00,000.- FbR 34-bA DIA TSaXK BX '/.H0Ei?f4Se , RE : REfW  op bsc. s,i<ht PMis « ,nen 1)

a") TRUCK i\S&gH6HSS (  5  RSaV ) EXCLD6. DRiVSS ’•

1. Ic - 3»" DlA WMSB.PWR',  ̂AXIS' 4  BEARDS  ̂  1000.-
2. 16 ~ Sib. Side frames ^  600. - I  s'save Utto 
i  % - STD. BOLSTERS "ol) 400.' J CM’*>c,T'
4 . 6 4 , 0 0 0  LBS OF FK6 RKATSD STRiXTdRE S) .40
s. iss To. coocsste 4 steel coumter weight* q) is .- 
7 . 2 -  BRACK’S SETS o) I so
&. CoHP<?e âe , vawcs etc.
1 LK60R. (_ fc&SMfcll)

i M T  casr

Cost For. S’ -umo’s "oi ts,ooo.- 
Cosr op TH^ck 
ToTM COST OF AZin\nH Ti/RkJTABiS WtTH STD. RWL ROKD COHPOMEkITS 
Total weight of each truck as£t ies colwsrw.

# Re i QuoTfr-Tiow Bt M o d e rn  stsel FOtfwoeies,

1 6 ,0 0 0 .“ 
,̂t>0 0.- 

3 ,2oo.- 
ZS (too ,— 
lo,ooo-

l ,5 0 0  .- 

IiTOO .- 
1 ,0 0 0 ,- 

15-,OOQ.-

3lS,oofl ,- 
|0 0 (0 0 0 .-

$  415~, 000- 

8o ToviS
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National Radio Astronomy Observatory 
Post Oma Box 2 

Grbbn Bank, West Virginia 24944
TELEPHONE ARBOVALE 4M-1011

OATF . .  \-2dU____

p r o ject : Joo ( = r  H O M O L O S ' T  T E ' - E S C O P E  

subject: (\7IMUTH IS

3 . 1 2 . 2 .  T U R H 1 A 6 1 E  V im  C R W i E  R M U >  ^ 0  C O N C R E T E  F o w M D K T o M

A )  R W U D A T O i O  ^ 0  R W L  ( J 4 6 . A - F T ,  :

f \ .  f e i . s  T o K i i  - n s *  R W L  ( s o u s m c t h )  0 ) 2 6 0 . -  : $  1 6 , 5 0 0 . -

M 2 .  1 4 - s - o  Cufi 4 F i u s K S  '"oD n ? / i E T \,loo . -
( 3 .  2 ^ 0 0  S T O P S  4 M J T i  ,  P ( A C £ D  2 . - / \ J U ' T S ,8oa. -

4 .  1 0 0 4 -  Y d 1  C o t J C R S T ^  -  P I E C E D  -  oi 5 0 . - / Y ^ 5 0 , 2 0 0 . -

5 .  4 0  T O .  R S ' M S T E E L  "oD 4 0 0 . - ( T o w 3 6 , 0 0 0 . -

6 .  6 l o o  F T 1  F O R m  l . o f p T 1 6 , 2 0 9 , -

1 , loo* Y d 5 -EXCM f\T)^ "£> \ o . - / y d 5' * ■  \o,ooo.-
& .  1 5 , 0 0 0  ( . 6 5 .  T I S O O V J K  ^  . 2 . 0  / 0 N \ T 3 ,  ooo . -

5 b  0 )  S O - ' h o ' ^ T A 3,ooo . -

T o T K V  C O i T  O F  O ' J T C R .  T R f v C K
1 3 1 , 8 0 0 . -

S A . Y I 3 5 ' i ^ 0 0 . -

#  B M E d  0 ^  G t O o r ^ o M S  8 £ t * * u E h £ h  S T £ £ i

R U l  H C & s T  T T ^ ^ T C O  M i  8 C K » T  T o  E V C A C T  C i r d V W V K ?

B i t *  * = 0 * .  W E l D l N W  .
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National Radio Astronomy Observatory 

Pwr O v m  Box 2 

Gbiin Bank, W m t Virginia 24944
TELEPHONE ARBOVALE 4M-KU

M73-&REPORT NO..

CONTRACT NO.

7  la
\ - n - M _____OAT I

pro ject-- 300 FT. Hom ology l f e L E . s c o p e  

subject* j\-riH uTVl H / R H T k B lC

TRUCKi $.RMU>

B'l'TftUCK ASSEMBLIES ( \AI. CRMH WHEELS,') EXCLD6 , DRWES i

* I, 8 -  a *  wheels ©  172.0 lbs /o) $  Sfco.- Sm & 7,000.-
* 2. 4  - AXLES 'ob 400 L6S /o) $> 2.00 -"I fclae*.
* ^  ^ j. \  *0*»WV

Sm Ipoo. -
* I ,  4 - '3) ISO Lfti 'Si J 1 5 .- J \,500,-

4 . (o%4000 US OF FK6MCKTE0 STRl/CTv/RE'oi >60 SM 4 1 ,0 0 0 -
3. brwqss £ mscwi. Sw 2,ooo.-
6. Co*Ar*Ssw«, , V M Si ETC. 1,500,-
7 . l*60<v CfcSSH&tf) (,,000.-

UM\T cost 1
4 p  60 .000."

Cost for. 5-U M tn $> &o,ooo.- 1 & 3oo(ooo.-
Cosr OF COtOcRfflE TRM.* BSP • |> 135,000,-
TOTW- COiT OF AZIMUTH Ty^KiTWaLS % $> 4S5,ooo.-
WTIH CRMS COHPOKlCKiTS.

TOTM \A)t\6HT OF EM.H TfcVCK' &&Y 4 S  Tovli*

*  VfeRew. (M o tktio k ) %rt BETHUfHEM stcb. Cow. ** No.c.vot. «sa'o.
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