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later time.

To create in the visitor the feeling
t * :t he is welcomed and should be at

ease. This can be done through s
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40 Functions

a. Reception

A registration b It should be considered,

b. Orientation Tell the visitor where he is what

there is to do d how to go about
doing it s can be done through

building ent 8i.riflg, personal
services publications etc.

vr. rion desk. Factors to be con-
s iderz.d:

(I) Tour s nto t, ion departure times, fees (if

any), length, sign up (if needed), etc.

Site information - handout describing site
and operations (for winter visitors Whorlay

be walking into scopes a map would be desirable).

in-depth in-ormation publications, etc.

(3) General information - rest rooms, lost nd

round, first d, lost children, etc.,eta. , P c);
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smut str of new discoveries*

least the
the versati

ei slide s
y needed in audiovisual

V

special interest groups
Observatory staff era 1( 4:

to be used by
interpretive

k .- ,.proposed addition: of new go. anc

e re not best of the aud vis
media for use at the Observatory, Me

4staff was
Grie

ent present
is it of date) ro

presentati for Observatory. Si de

d taped at are easily and c
ed sts c

e be effectively c bied with vie
sequences in a fixed a.v. tallati

In itim slide S C

prepared znr off-site use by sat

speaki ass , s. In the fo ,er case,
slides can be sent in res se to -IA order
requests either with tape recorded narrations
or with . e of a series of scripts keyed to
the grade level of the viewing group.

(b) Planetarium *. e of the more interesting
possibilities for an unusual audiovisual
approach is the creation of a radio astronomy
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look at programs o.

research a

sh Lug the administrative

ilities d the bat

rlottesville
AZ. IE. si ifican-, discoveries of

dio astron fy

as clouds confir
ex iverse, discov

of new ga con. i of

solral nature y and

of our solar SI cation in it

Green s selected for NRAO-
1
.10 tot.
 Are we al Brief I, at se • ch

for other civilizations.

It is viou a ne of the-e

top s could ak a thoie program
a ow words and pictures should

_ace to introduce each subject.

More detail on most of these topics

IiIl be presented on te tour, by

exhibits, in publications or in

other audiovisual presentations The

rpo$e of this program is orientation

ead iwxrest generation-nn exposition,
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It is desirable to have an
interpreter intr ... .e this

presentation to give it added
tm et d interest. He should
also be obvi sly 

avail le after
e presentation to swer questi

generated. He prob . ly sh id not

Provide a c lose for the progr
but 'merely be present when it is

over.
c 9j ration: IL closed circuit television

sYs t -4 will bring to the audiovis 1 area views
of act I scope operati ,s in pro_ ess during the
visitor s stay at the Observatory. Such a system
could show Insertion of the progr

troi console and resultant
into the

ent of
11.
 14 be interspersed with

scenes of other current operati s captured by
a portable c era or 4„ canned sequ-•ces of
earlier events. It is realized that 8uch
operations Lck but the factor of currency,
at "this is w t is going on t there inside
the telesco?e control r pow", lends such a
system some 4f the values Obtained throuJi.
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L b I betwe

Orientation prog',..7 'PAY.1 The most

important would be a film or 81i4e s i

radio astroAs tro4oarz f atAl

is w ere t oit,f xe them

be answerea but,

questio

15 t428

here

could

should

S pr entation.

As prog s Progr"' 3 ,d be

it es include: Rad:

Astr
egiiN

and Arc ,,,p As

tigConstamc 02: Racblo .c $ e ,use

•.,etc
,
, shoutd gen„en,

ticitrare -e8igne 4..or the la) audience,

Other .„ more detailec

for s pee i t

:04ramts wiL, be devel-,

-7s .such, as astronomy74,

C.asses, astr-ck,c,ggy lobs sch007, groups etc



e use ght also be de o c rcially
produced vies such as __LA:1E1meg
(Atlantis) or ItsaltAtibt , S (FL

Associates).

A wide variety 1 be

available at visitor center. S o
these C Id be placed seating are

library for se who wish further
f t while site. Others will be
vided a6 sales its or free han ts.

e are b the et
wtcat relate cialized stories of
interpretive as es, at least few publica
will have to be reduced by the Observatory staff
for the use of the general ic. One of these
would be a general orieutii bookl t or fulde-
similar to the o e now availab e. (ru- would
probably be the only free item.) Aothe wo il
be au in depth story of the erva.tory Az
with the previous publicatiou it should be

so that it cau easi- be revised as facilities

(5)

e15, 4
VCO344P
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change and new discoveries are de.

latter book:Lt should sell for less than one
dollar.

In ad. Lam, b klets ... rdio a $
one very general and the other re in depth

(high scb•I level) should also be prepared
by the staff. Dr. Findlay's article In

"Earth in Space" would do nicely for the

former, but I knew of nothing t would do for
the latter. These also s • Id sell for a dollar
or less.

Many of the reprints of articles on work at the

Observatory w Id be of gr t interest. A small
selecti of these s Id be kept to be sold at

just above cost. Su ested current titles are
listed bel

The b klet, Career in Astronomy" by the
American Astr ical Society should be available
at the sales desks

Finally, there are many fine books available on

the commercialtwarket, a few of which should be
offered at the Observatory. Suggested titles are
found below.
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Siagle sheets on * :Lai event at the Obs3*,

- or 'Acles produced by Obea C,.41.,

z tio

t'role 7_1 ns

3-fo1d folder on NRAO and telescopes

or on new ditgcoveries in rd g.ner1

astron

Olaserva ory Produced w c1:

Booklet with in der"-b. coverage of the Observatorl

-nd its op CMS

okietat general level (up to igh c o 1) on

radio astronomy scie d car

Booklet with indepth coverage of i of radio

astro 3e. for acivana el high school a,

(Aim at t ,b,

or other astro 1FW

earner 117„ „art, S p„, "The

Enigmatic Pu sa:rs, to and ;U' rretati

§15■Y_Iikad e-

Drake, '';',:rank D,„ „ nriow Can We Detect Radio

Trammisoione from Diztant Planetar- 67stemo?"

Telescope, nu,ns.v-a.
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eans of interpretation are at bestotaer A

C; The Guided Tour

-1,eaer,
Personal experi ra-e is the major key to

Visitor c prehension and appreciation of

the Observatory's operations. The t

provides the visitor the opportunity to see

the Observat ry progr. in action and to

ve contact with the real thing. Ali

substitutes for such INI4a4 ience

,,re it is felt that sours are pest

medium for meetlxv, interpretive '7ectivet,

it also is realx.z-d tours cannot be

ptoPlased which
 w ld •-bat-r re witiv-Obser7

pe ations.

As part of th r and sup- „eta

lam guide will be out oor
Af",81

2, Content

The tour answer° the c_uestioa, "What d o

here?" Specifically , it gi ves the vatziA.,or

insight xato the programs of -be Observa ryt
use of the scopes:. steffin of the aservatr%

differences between optical and radio ",21:7,:(11, 0 C4M14 '

51
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reasons for choosing the site; costs of

operati s and scopes; design, construction,

and dimensions of scopes; status of the

Sugar Grove project . introduction to the

interferometer; effects of weather on

observations and the scopes; project Ozma

(at Tatel scope); plus giving brief glimpses

into the overall science of astronomy. Guides

should be given an outline of required topics

based on the interpretive th ,es and then be

allowed to develop their presentation0

One other topic which

orm of help for

Id be considered is

tographers. I noted

ny people had difficulty finding a good

Spot to t from Perhaps desirable photo

sites could be marked by a post and a booklet

prepared giving pr a to hints.

The Tour R te

Before starting the tour visitors would be

the orientation program and/or be given

a brief talk at the viewing area. First stop

would be the 300 foot telescope where visitors

would be allowed to disembark. Next stop would

52



, . lC.41

be to explain the in le o . Since the

prime locati for ing this unit will

vary with the spacing of the scope, visi

will stay ab rd the tour vehicle.

The r ute would U follow the Green Bank

to 28 thence to the ,..

e to as by the Jansky d res .d nce

Passengers would r in on board in

lie Little Bigas well as wh4 le view

A stop ld be

but visitors
de at the 85
r i 4

Tate/.
rd.

A final stop be de at the 140 d here

for the final , passengers would be all ed

to l ve the vehicle. Fr. 140 the tour
'	return to the visitor center and the tour

would end there.

When new scopes are built, it is hoped .t at

least one will be designed with visitor access

and viewing areas. The study team was quite
impressed by the arrangement in the 140 and

wished that it had been set up to handle tours.
As has been remarked upon elsewhere in this

prospectus, nothing equals the chance to see the

real thing, even th*Is the real thing may lack



scheduled - re v4ten. The latter lution10-

but& al scheduled also d be.., $r%

• tio by pecial interestcept on a re,

4„ Operat: Conside, tions
a. Schedules

esent r t quite adequate for
current visitatt As n ors of visitors
increase either the n r of pers s per

Id be increased tours could be

is g erally reierab waits for
t# ,re are . desi point of
view of visitor satisfacti
efficient s ce As visit&

reases regular achedulea s Id be

de available the crowds dictate. Oa
will sh which times w jibe St pular
therefor when additi I s U and vehicles

d be tap.

Duni g the e rs be curtailed

groups t , Asts could still be given
dAd tours of the vi itor center and even

aliowed to NeAk in to the 85 and 140 scopes a3
they do now.
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thestud

es

study of the t -s of
ke a definitive

avat able for use
did

stu es , 44de by•
Park Service in

) t
Ps with

We esp c
oad as it
bringing

co ride on

meet the needs of the
rec
like
visit

d t the e rat
y to b fea .e ttracti j

s to the site who merely wi
the "train".

1,? !P. t be c4 A dered

Downt Air Conditioning

Oltt

Can it be
reverse

Sa( ty

site
„

It is our rec

desi ed for
that fled

by

sel

E: Vic es use •• the obse

be of tile type which will
radio static. Diesel and

Pies of ,

quir
..its if

sts be used and

busses will •,t

The follow factors
selecting vehicles

Capacity
Visibility Ease of Interpretive

access to features
v-4.1cle



Minimum and
speeds ob able

t ed or rccorae

I b

FA

Ability to negotiate
grades

I cost

perience eIaewhere best it s

be a tractor-tra era with provie ions

for lificati of a ative given by a

live ide,, Attacd to iginal copy o tthi
pros tus is a S tUd s for the tia
Region of the atL::ai ark Service 'which outlines
in re d tai of siderations in select
lag a 1, e.

Methods of Preen
ve be

be provided
adequate

ide service of Mgt
ty of a d" talk can

det:roy visita c y nullify
y goo that C by the rema nder of the
terpretive prog guide will be the

key to the success of the entire interpretive
progr In addition, such a service is particularly
destr bk. where control. of visitors is a requirement
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into etive stop the guide
also LB provides an ell
vial.:ra to ask the guide ques

Id t

P r

The guide p U3 cittver ati is the ideal
solution in con ted xs of d This
al guide to c ttrate visitor
(his r son for being re) wi c cern for
driving mainta the vehicle.

Whenever the visitors 1eave bus for

presentati a , iufG;. lity
b rds AJo I,

t with the ha y
is to be encour ed,

14 be shed
ected to cover durin

As with of the o
d adap lity s d be

stilted de ivery
of visit*

but held in check. Guides
tine of topics they
C r They tth Id

talks in their
be allowed to Up

Is avoiding
i of allut e briefest of q'taions.

Guide t be able to capitalize
(low flying aircraft ed to bring up inter
ference probl Zor ple) s.d to keep eir
talks res ive as possible to the needs of
eac tour oup.
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each stop where visitors ark there will,

interpretive a' tuts. tent -

affil ati of act ets using1

At Stops
In addition to the guide 's resentati at

be an on-site t shelter. These will
contain exhibits ati d 1d
provide variety as well as ac t certain

vary, but as a min SCO des
dimensions, ,e of c t

special feat es d be giv To 1 d
currency, an attractive bulletin
give *matt current uses of the sc

it dat
posia

inteL
jor

14 also be

or of portl
Id be feature&

4 eats

os of
it in its ,

of its struc
Id stificati

r end etc.)
3 is a s ::ested

etc° ,

1

it is a ed t in future telescope co
strtcti. , consideration be give, ' to providing
a tourist viewing area of any interior operations
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Off kvite Interpretation

I. Purposes
a, Public relat ons

b, InterPz,etati for those who do not
visit the site -

. Aid to educati May be used to

interest students in careers.

d„ Ak.vertising 
. In the case 0

:1

progr , 	. 14 not be desi.:4.ed to

encourage v sitati . to the site

but ob . 14 laxly be a u d at

"advertising the operati s d

"products" of radio astr uy to

bring ab
sci ce.

FL • ing the site:
State officials,

si
to aid prospective visitors to be te

the Observatory.

greater support of the

ng progr

Cooperating
adequate hi

should be developed
ay

2, Audiences

a. Schools at all levels. Special

phasis on science clubs in high schoolsh

b. Youth groups (Boy Scouts, Girl Scouts, etc
c. Service Clubs

Conven,:‘onsA
s4a,„„
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cies in giving evening progr

licati - Observatory pro ad

scripts to go wit
taped presentati
science and astro

Id
y clubs,

be Otte

to libraries, Sc

Staff
y clubs, etc0

rased to submit
Is, astr

1/68

e Public -a -1ar
f, As campgrounds ares developed

Corps of Engineers and U. S.
the 0 will need to consider cooperating
with th se a

3. ''''Aithods
Dis ribut

b. Pre ration and distr

Pro mass

interpretive:
publications will be giv wide discributi

and script
st adaptable

several grade
set of slides0
be better suited to

slide
d be

interpretive articles to popular per cal
newspapers 4 special interest publication
such as Natural Hist etc.
Perso I Services An organized program of
public speaking engagements s be establi-h
ed and would be one of the main off-season
duties of the professional interpreter on the
Observatory staff. Perhaps a public speakers
bureau could be established using other
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through per t.e inte - (Television)

a socw or 3
radio astr

E. Other Visitor Services
1. One of the results nded interpretive*.

symbols s ntify the signs hay in

pro
related to the incr

obvious of the

will be increased
sed visitatit

e needs are:

d for other services
oft

a controlling the visitor. To
,,,st benefit signs should have a

Lye design col,* cht e, and graphic

net':e0norv t provide the optiox ei Lag system'

6

Observatory taff it'ller wining prey

pro us to the 8 ral public0
Media a

P., 
a ces O

P 
rt • ities * st

tell the Observatory story to vast audie COS

throu t pe recorded interviews (radio) and

TV fitm crews 14 be interested in produc

to do wit the visitor services pros . am. It will
es:cLa11y -Important that visitors are properly

r ted b/ igns to the visit*r center rather t n
b

to the main business entrance of t Observatory.

C
1
41

Seas nal cha',.es in signing must 4e co sidered.
Cooperation with state h:,,may officials will be

roads 61



• new facility butthcreaeA to
iff, lealso to keep gr ter. iould

MAIntenance g -Th. aitnance aff wil ye

be assi, ed full time to visitor cete eep
restra
ccAltion.

and °Mex bl c use

@mergency Services C sL4erati be given to
having persona I trained in first id ad earch and
rescue„ With increased visitati Dr,. 1 injuries

d the possiiIity of lost childr adults will

twr se. An equipped first aid facility should be

located in the Visitor Center. Since local law
enforc i L t per el are all but non Latent,

ght id be gtv to having one or re staff

era deputized to handle such things as traffic
4accidents on site v b viour of visitors,

etc. There will need to be close cseperation with
county au rities in this regarde

5. Picnicing% Develo of picnicing sites on the
Observatory grourids 14 be discouraged, but there
is no r s not to spot several tables around the
visitor center :rking lot. The need for picnic sites
could be solved by alerting local Forest Service
officials to the need.



ii Feex

E4ike team was sked to sider be need for
cbarging fees for ntarpretive activities.
Conaiderin e eemple set by the Natioua

k System and the pressed deEtre of C.,gr

that visitors to pub ic facilities share the
'o t their develo oper txon, such
fees are justified and warranted. Certainly
there s

ar

such a reement were stro 1y de ired by

Id be a fee for the guided '.
This easily could be collected either at the

king area or visitor c er with , Lucre
in stAffing. 500 Per ed. 16 ye

over vould se a r e . 16,

free.

Par, Ace sist
our pr talks project

the 0.4

,

d the National
P k of the

W e If

tha Observator the study t feels certain

that tang could be worked out etails

of such an assi wit would have to be wonted

Iv.

take aver

.; vices pro f ' at

out Assi,nuvr, of one wan cm a reimbv;:s1-110



ce might also train
We feel s soluti

e as there
 the A 0 for

The Natio 1 Perk Se
selected by

is less desirable
Id be career ladder within
interpreter.

If the

progr ,,, it would, be , ders
content - q ifications of 0
Personnel
the 1*'0 director.

ere to Provide per to rate
that f
interpretive

d be subject to the approval of

r3 
W4 progr

11/68

basis is definitely po sible has be
done with other Les in the 

Past. We
feel our Division of Interpretation e ld be
interested in fu a per

B. Ass .ptions
Staffing levels are based
visitati s of 20,000 pars
need is postul ted based
supporting

off-season visitation. The
Visitor Center would remain open daily

ou t the year Guides will have no
other duties (See suggestions, below, however
Tours will be given in the extended summer

A year round
the need for
and providing
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163

s on", with 5 tours a day s with two

uide aLd a waximum of 90 persons per tour,

One may wok, need for a year around

staff, The decision to include one in this
plan was based on the ass ptiaa that ' re
woul d be a d f.nd off season for various

interpretive services r Consider:

Pr,k aration and revision of publications

Preparation and revision of audiovi*ual

progrs

6 .2eil.f.bit up datin,

andling of weekend tourist type viitatt cm

Giving of talks locally d as far afield

as necessary

Handling of teacher institutes (as proposed

by O S‘c.ff)

Distribution of 1nterpretLve materials by

mail
Answerin g7, correspondence

Recruitment of guides

Public Relations

ttendance at trainin cY courses

Annual Leave



de corps ng the interpretive staff. We

distinctive trouser and shirt c t
 ination for

C ,evels

uggeste*
Federal
Grade

Director 11 or 12

Secretary 3 or 4

Guide 5

Info -Recpt

Bus Drivers 4
Maintenance 4
Protecti.:

TOTAL 3
* Off season could be hand ed by

of Observat. staff.

Position
Pe n,,
MAn Years

Seasonal
431ft Years

0

1/4
1 (3 persons)
I (3 per :*n:)

1 (3 persons)

1/4

3 3/4

egular m era

D. Unifo S. Uhifo is are an asset to the interpre-
tiv program in they positively identify

the interpreter for the visitor. They also

provide the interpreter s4ie feeling of identity

(Perhaps even security) and probably help him to
r ett control over groups of visitors iforms
may also help contribute to a feeling of esprit

suggest that a non-military style of uniform be
cansidered erhaps a blazer with insignia on

the pocket for formal and off-season use and a

summer wear A urlfform allowance would be paid
and ind i veivais (a$ ,

A, ‘, 43d to provide their on



Tv: inig • The NPE could provide onsite

c;a oU t at: the oftraining

Otherwise, - permanent staffsummer

iwould b eoponsible. 'training the •ides

and other 8asona.p c nL e NPS could

:(›Iri.A1 training 9;uides and booklets ae

examples.

F. Recruitment NRAO staff m (bers £e It that
the guides should b orsons with a good
deal of background 

in 
astron .. y. The NPS is

now leaning in the direction of recruiting
good interpreters regardless of their
academic background and training th in the
subject matter to be irtrpreted. There is a
continuing debate as to the wiseness of this
approach and pros and cons can be cited for
each side. However, it is a3reed that researth
oriented people often have difficulty becoming

good interpreters. The Park Service is also
finding (in agreement with such professional
guide services as the ones at the United Nations
and at Rockefeller Center) that women handle
repetitive type jobs such as guiding and
information desk duty better than men. In any
event, those recruited for interpretive posts
sI ] ,lave iali-onstrated an ability to work
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re ere, tio opportunities for ci e more n20

rae.lz of the Spruce Knob -Senek.,:a cks National

Cranbe

(1) NR%0 is ....,.ocated ,11i the midst of countl

people who live within 200 mi1e of the

Observatory. ent recreational use is limitea

by 1 ck ox ave nigh it new campgrounr.1141

and moteis are : ffing.

(2) ¶Lh U S Forest Service pin3 rge scale devel,

Recreation Areas which iS less than 30 miles nort-

the Observatorl. In addition, the Service has

completed a modern Visitor Center at

ry Mountain equal distance to the south,

Future development in bo h areas irciva n and

expel' ed c mp ground and other recreation facili

ties. A scenic hiahway pos ibly with overlooks
4 ng the Obserl -v, proposed for the ridge

of the wleccope

(3 The U. S. Army Corps of Engineer3proposed deve1op

rnen 02 th Gr sub-basin would create one

or more large water areas one of which could abut

Observa oL . rop- ty on the south,: Corps' plans



. .f rv71

L.:6e

et111„.,(.7 impoundments are proposed

ad Icent to tLe

le(,A,
czal '2 0 O. Kit ; :I f varying rec--

eaioni.  interest 4.1 uana the Cas Scenic

RaLroad, a former logging line now handling

70,000 i-omrists per year. Nearby are two lime

stone caverns with privately operated tours.

Ski resorts operate nearby and it is expected

that winter 
ti e 

will increase in the near future.

(1,„ Present IntemulAve

(1) The Ob ervatory hitts conductd tour for touriats

each swmiter since 1966e, Tours are given five times

daily Wednesday through Sundays from early June

through late August

(2) Seven persons  spent all or part of their time

handling the tours during the 1968 season, Two

were two bus driverE, one handled reg

tr- .on nd hook env nouv.eni sales and one

introduced the shown before the tour, ran

the pxojec 4,:or, and acted as a general coordinator°

wen.

The seventh person, a member of the full-time staff,
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vi4itor t'ktea botrded one o_ two -buses for

-%rinut tour of the Obervtory -1te

the two he had a drivet nd gnide, The

guide nirrted the tour through microphone

and spvaker arrangem The tour route .

eluded administrative ret ud stops were made

s"..v. al of the Vi4itor8 were

allowad to leave the bu t the stop -nd way
, f them used this , . opportunity to take

photos and to ask questions of the guides

buses returned the visitor to the high school

building

(4) Comments on the Tour - Overa1I the program did its

job of showing and explaining the telescopes. The

movie provided a meaningful introduction to the

site and both of the guides gave clear and easily

understood presentationt With only minor improve-

ments the present tour could be used until the

proposed visitor ce.t r is built,

Perhaps the number of stops where visitors are

allowed to

noted a decre

out at succeed

the bus could be reduced, We

in the numbers of persons who got

stops Perhaps there should not

be dis,mbarkationt the Horn antenna stop.



Me only

pretive progral

/63

ing note in the present

the selling of native handi-

crafts along with the books on a tronomy, Sale o*

the handicrafts does not seem consist nt with the

remainder of the progra,

While visitor were enc uraged to walk up c o e to

the scoras, they were kept out of telescope operating

room , As "special" vi$itorse the planning team

was shown the interior of the 140 foot scope and

was most ivressed by the experience. We all flit
that the average visitor should be afforded such

an opportunity, but realize that present facilities

do not permit this to be done.

Although the lies 1 buses (diesel to e1iminte

static electricity) seemed adequ te to us we

told that they were conatantly on the verge of
breakdowA -

All of us remarked on the olea nliness and well-kept

appea nce of the area c, Such an appearance goes a

:ionq way towards creating a favorable impression of

the)! overall o ration.

(9)



H, The Visitor

(1) In 1966 and 1967 more than of the visitwrs

originated in West Virginia. ma jor states

of origin were: Virginia, 8%; Ohio, 7%; and

Maryland and Pennsylvania 4% each

(2) Total visitation for the 1966 and 1967 ezzlions was

just oier 12,000 persons per year Average daiIy

attendance is 200 persons laJda peak days (Sum r

exceeding 400e

(3) Most visitors arrive in family units in individual

cars. They are casual drop-ins, many of them on

vacation, many of them attracted to the area by

the Cass Scenic Railway. Some few are repeat

visitors to the site.

(4) Current visitor stay is about 1 1
1 hours . This is

lengthened when visitors eat their picnic lunch in

the high school parking lot. Time limits are set

by the visitor s need to find overnight accommodations„

In addition to summer visitation there is some use of

the site in the off-season by tourists. These persons

are encouraged to walk to one of the scopes, but there

is no interpretation at the site. Off-season also

brings an average of one tour per week of special

(1O)
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Suggested conic: .

foot radio telescope

Title: 140 Foot Radio T1escope

on

Dish or Parabolic

Surface Panel

sheets 1/4" .

Cables

Yoke(filled

APPENDIX 413

National Radi, ron' y Observatory

Panel 1:

•Art. : Sketch of 140 foot scope with o lowing iden

Copy. : Antenna

Focal Point; with :Sigh Frequency Receiver

ont-End")

Gears Which Move Telescope(point out as many as

nece a

Support Hous

Operators Room

Low Frequency Receiver ("Back-End")



Dimensions: SC& lethese off on drawings)

Height from focal point to ground in stow

position

Width of dish

Height to observation deck

(in this regard it would be helpful to p n_

in contrasting color a 6 -foot line on one

of the dish supports to provide scale for

visitors)

Weights:

Support Housing -5e840 tons

Rotating Portion - 2,600 tons

Yoke 675 tons

Panel 2:

Art: Photo of opera tor's console operator in place

2avy: Trained telescope operators control movement of the

'scope, aid visiting scientists D and are responsible

for keeping the scope operating properly.

Panel 3:

Art: Photo of 'scope in stow position

C22: Here the telescope is shown in "stow" position.

Usually this is the way the dish sits when the unit

is being repaired or given preventative maintenekne



Welcome to NRAO

This is 140 foot radio tele

Completed in 1965

Cost $15 million

Characteristics

Large t ecruatorially 'ed radio tel

the world - equi,tori on me

Except: nallY s*-

High tolerances
High Po1nt1-. uccura

or of large visible gears

Art. 1'04) Qf scope in other p sition ,er a s

!,,,,,.,,qpy)% The 140 foot - dio tel bcope is on an cuatoria-

ialovnt and an be moved to receive rad signals

from :Lrftostany part

,atithe o:i Audio M ' tt: 5NIZAL IIESSA4
TWO MINUTES

Can withstand winds up to 140 mr,p.h,, (not expected

t this site)

Uses

Used to study the structure and composition of the

aniverae
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Imtmertkimitstlitz
Green Bank National Radio Astronomy Observatory

Drawing No, 981/41,901
Sheets 1--4



IM RY ARCHITECTURn DESIGN
IllAgEntlAYS-ERgiLitZ

Green Bank National Radio Astron Observato
reen Bank, West Virginia

Architectural Theme

There is no unique regional style to serve as a reference

point in materials or design. Rather*

theme should

1. Convey the spirit and feeling of the facility

2. Relate to the natural surroundings

3. Be the result of form following function and form

relating to very special lie resources such

as, the parabolic shapes of a telescope antenna * or

the spiral structure of the milky way as seen by

radio telescopes

Be a balance between functionalism, creativity and

economy.

ImsmIggNERLielim (Based on site chosen)

TheIn.Lespsati xveliiacilits 11 be housed in two structures*

as follows connected by walkways and pedestrian tunnel or

by an inclined railways

YALIAI2E-BEStetleaStattE

To be located adjacent to the visitor parking area on the

lower slope of the bill. Structure to he of minimum size

to afford the following services:

1. Visitor Reception, Information and Comfort Facilities

the architectural



2. Terminal for access to Interpretive Facility

3. Mechanical plant, Office and Service Areas, space

for vending machines.

Interpretive Center

1. Control and operation of the following interpretive

media and facilities:

a. Audiovisual theater

b. Large exhibit area and expansive view over

observatory grounds

C. Interpretive sales

d. Diesel bus tours through ob e a ory grounds

e. Operable radio telescope

f. Comfort facilities

o
 Offices mechanical plant storage and service

areas

Guide ready room

First aid room.

Architectural Solution

A. Buildin Site and Access

Studies of the proposed site, transportation and building

requirements indicated it feasible to locate the inter-

pretive center in two locations and that access could be



either by pedestrian tunnel through the hill or by railway

over the bill from the parking area and Reception Center

located at a lower level.

The scheme presented connects the Reception Center at a

floor elevation of 2,635° with the Interpretive Center at a

floor elevation of 2,680 2 via a graded walk and tunnel.

After investigating tunnel costs we believe the propose

shown can be relatively inexpensively built on a cut and fill

basis, its floor following the contour of the ground above

and cost less than the simplest inclined railway.

By boring, the overhead vegetation and natural appearance of

the area would be totally preserved but we believe the cost

would be prohibitiv

In any ease, a pedestrian tunnel is preferable over any

railway because of continuing mainte nee operational problems

and costs inherent to a mechanical device.

If the tunnel cannot be afforded, bus access is a possibility.

B. Architectural COnce t and Construction Techn s es

Plan studies indicated that a round domed structure would work

best with the proposed 3600 audiovisual facility, the expan-

sive view of the telescope installation and would relate very

3



- 4 - The

olic resource extent the parabolicAPwell to the strongest

telescope antenna. Also, a circle will enclose more space

with less perimeter than any other ges'netric form. A steel

framed dome encloses a large col n free area especially

popular for public assembly, and it is economical, the steel

members being very lightweight. The most popular steel dome

structure in use is known as the "Schwedler t

sections and elevations shown are conceived within the optimum

economy range, for steel domes of this type that is having a

rise-to-span ratio of 0013

Ce Visit9E.A2StetiAR_SIDA2S_ Pl n

Earlier studies for the visitor reception center envisaged

a cafeteria and a much larger facility. However, it was de

termined that the costs of the entire plant was rising rapidly

and that a more minimum facility could serve the needs. we

recommend the plan shown which is essentially a reception and

information center, but can be a terminal or waiting room if

the tunnel is not built and bus transportation is used

exclusively. Space for food and drink vending machines re-

places the proposed cafeteria.

:0% Inte reti. ...._rter nari

The plan shown was arrived at in close coordination with

exhibit specialists. The resulting building houses a unique

audiovisual room departing completely from the typical fixed

4



se t movie-theater style auditorium first considered. This

room is completely flexible and can be used as a regular

theater with the main film shown from a typical projection

room or it can have several movies, slides or transparencies

on view simultaneously. This is made possible by the use of

a perforated screen material that can be projected upon from

the rear or the front. A circular access space backs the

360° screen emanating from each side of the main projection

booth. Sliding doors and light control complete the flexi-

bility. All viewing windows and doors to the outside light

would have very dark tinted glass to ease light and glare

control. Artificial light would be di er controlled.

E. Materials (tentative)

Framing g Steel • ll framing with steel
framed d e

Interior in slur

Roofings

r SlAbst Reinforced concrete

Stone; concrete; duranodic
finish aluminum window and
door framing0 Tinted glass.

Some of same materials as above
plus others keyed in color and

to pl ent or contrast
with the exhibits to provide a

rt eye-cateling and inspiring
facility

Insulated decking over steel
frame covered with appropriate
plastic film such as Dupont
Hypaion.

Foundations and Fl

Exterior Finish:
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APPROXIMATION OF COSTS FOR

NATIONAL RADIO ASTRONOMY OBSERVATORY INTERPRETIVE OPERATION

Cost

A. Entrance Road from existing Route 28 to
orientation center two lanes 18' wide
2' shoulders 6" gravel base, 3" asphalt
paving, approximately 2500 lineal feet

(This item might possibly be constructed by
the County or State at no cost to NRAO)

B. Parking lot 100 car capacity 6" gravel
base, curbing, 3" asphalt paving

$35,000.00

25,000.00

Gravel service road to orientation center
4" crushed stone 1000 lineal feet 3,000.00

Concrete walks, from tunnel entrance,
orientation building and parking lot,
7,500 sq. ft.

Tour road to Visitor Center (single lane
including turnaround 6 car parking.
10' side, natural draina3e 4" gravel base
3" asphalt paving approximately 3,000
lineal feet

Interpretive Center
6,000 sq. ft. @ $40.00

G. Reception Center
1,500 sq. ft. $40.00

15,000.00

15 000.00

240 000.00

60,000.00

H. Furnishings for Bldgs. above 15,000.00



•

•

Plantings & Landscaping

Cost
4•11.1■11■0■01001.0.

I. AV-Exhibits - exclusive of moving Reber
and Jansky scopes and of cost of console
for radio telescope

8 - 4 x 8 panels w/ original art @ $1,000

Large case for model scopes and photos

Photos and captions for above

- 3' x 4' transparencies @ $1,000 ea.

Total Exhibits

AV Programs 2 @ $15,000 ea.)

8,000.00

4,000.00

3,000.00

6000.00 

21 000.00

30 000 00

Tunnel Cut and backfill 120,000.00

Terrace not including Reber telescope 14,400.00

20 000.00

Utilities Sewer, electricity on site)
water

Total Construction

45 000.00 

$658,400.00 



OPERATING COSTS

Director
Secretary
Guide (full time)
Guide (seasonal)
Info. receptionist (seasonal)
Bus driver (seasonal)
Maintenance
Protection Specialist

Salaries
Other personnel
costs (about 71/2'%)

Annual 
$ 13,000.00

6,000 00

6,000.00
7 500.00
6,000.00
6,000.00
1,500.00
1,500.00

47,500.00

3,500.00
51,000.00

BUILDING OPERATION

Annual Average of First Three Years of Operation

Operations: Main Building: $4158 Reception Center: $1039

Maint. and Repair of
Buildings and Eqpt: Main Building: 2382 Reception Center: 595

Total: $6540 $1634

Grand Total: $8174 Annual Building Operation

3
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an caping of the area St consider two basic themes
or settings. First there is the all-perv
natural beauty created by the valley and mountain
backdrop. Imposed this is the second
telescopes. Their size,
boldly interrupt the familiar landscape and provide the
focus of attention. The dr contrast of these
precisely e eered forms against the
is the most
This message must be considered in all future seeping

le visual message the visitor receives.

and construction at the Observatory and future pla
should be alerted to the necessity of Was the
bal nce betwe

LANDS E ARCHITECT
(Appendix V)

General

tura' setting d de instruments.

The Visit° * (: ter Site

The study t devoted a great deal of its time to a study

of visitor center sites. As Jute etive pl ' .ers, our
raj r c cern was the selectio of a site well related to

e telescope area e with an excellent view of the
jar telescopes, yet one that woul meet the need for

pr tecting the scopes from static generated by visitors'



ridge on the south boundary of the Observatory to be
ly ideal in meetin these needa.

to give an excellent view of the telescopes, its bulk will
screen out auto generated etatic nd the topography
provides opportunities for varied build

Another plus for s site is
dependent upon relocation a State Route 28.
required is adequate h
the center re rdiess a where

suggestion is that visitor s rvic

buildings connected by a tunnel.
est structure with

s be centered in two

lot
facilities (concession

vending machines) rest rooms, tour ticket sales

tit an average grade of 7 3 percent, would lead to
ibits„ audiovisual

of telescopes. Alternate
lude an incline or funicular

railway, bus access by road fr  the parking lot, a

surface trail.

We feel the tunnel is the best solution, considering, visitor
comfort and maintenance costs. it would commence at the

au

met
tat etc and a

of crossing the ridge



parking lot at elevatie 2,660 and would pass thr

:he ridge and emerge on the opposite side at eievati

pipes in the trench, and then backfill
id probably involve avid,

tside the visitor center a viewiAS terrace , 14 extend

to the
t. &

PI,

ld
r seating

bu lding aut ested the
ta picnic facilities and ort:Ableparki a

out

additi.,

ative plant species adaptable to (Weep needs are•,r,;

60, the same elevation as the visitor center floor.
The cheapest me d tu e constructi would be
trenching to 15 to 20 feet, placing c crete or steet

nts to conform to the ridge 3 profile. For the first
250 feet there would be a 7.1 cent grade, then 100 feet
at 5 rcent, and the f 200 feet at 10 percent.
Whatever the final me 4°f care at; be
exercised t the natural cover be pre erved or reple ed.

the 100 feet to the Reber scope. C , .ined with the terrace
would be ass,ly ar for bus tours d s tin for

se who wished to enjoy vi eir leisure.

lant Materials. .

found in great abun nce t VOU t the area bordering the

3



perature, edaOhic and other

the State. Major forest types

pecies that would be

White Pine

loek

Su r Maple

Beedh

Yellow Birch
Spruce

alsam Fir

Scarlet • k Oak
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