COLLING and RICH

Consulting Enginecrs R DEAN COLLINS

AREA CODE 217 o  TELEPHOME 527-2501 - MARCUS J.RICE
1622 SOUTH FIFTH STREET o SPRINGFIELD, ILLENOIS

March 15, 1966

Memorandum to file 430

Re: Phone call with Mr. J. Caldwell Wilson, Staff Engineer, Mountain States
Telephone Co., Albuquerque, New Mexico

Subject: Limbaugh Engineers, Inc.

Mr, Wilson is the National Soclety of Professional Engineers Vice President
Eleclt for the Southwesterm Reglon., I called him concerning the capabilities
of Limbaugh Engineers, Inc, Limbaugh Engineers Inec, have done varilous projecis
for the Mountain States Telephone Co, and these projects have been handled by
Mr. Wilson,

I briefly ouflined the type of information we were seeking and he replied
that he did not know of anyone more highly qualified., The work they have done
for Mountain States Telephone has been very satisfactory. He indicated that
Limbaugh Engineers, Inc¢, have good equipment and qualified personnel, In one
instance where they were not able to furnish a sgpecialist they were able to ex-
tend their capabilities by flying in personnel from Bovay Engineers, Inc,

I algo inquired about Flatow, Moore, Bryan & Fairburn and he indicated
that their fields were more architectural and plamning. He again reinterated

that for the problem as outlined, Limbaugh Engineers, Inc. would be mich betier
qualified than any other firm in the area,

R, D. Collins

cc: N,R.A,G., Attn: Dr., G, W. Swenson, Jr.



COLLING and RICH
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March 15, 1966

National Radio Astronomy Observatory
Edgement Dairy Road
Charlottesville, Virginia 22901

Attention: Dr. George W. Swensou, Jr,
Re: Preliminary Site Facllities Design
Gentlemen:

In line with my discussion as presented in wmy letter of March ik, 1966, I
have investigated firms in the New Mexlco reglon and recommend the follOW1ng firm
for your conslderation.

LIMBAUGH ENGINEERS, INC.
P..0. Box 335
3135 Carlisle Blvd,, NiE.
Albuguerque, New Mexico

I would like to state that I have no relationship with any of the members
of the above organization or with Bovay Engineers, Inc,, nor do I have any
financial interest of any type with either of these organizations,

I have known the president of Limbaugh Engineers, Inc., Mr. Frank W, Edwards,
for a number of years through both engineering work and professional work, Data
concerning Mr. Edwards is given in the enclosed information and actually needs no
elaboration. I might add, however, that the Illinois Society of Professional
Engineers conferred honorary membership on Mr, Edwards in 1965, This is only the
eighth -honorary membership to be awarded in the 80-year history of our Society.

Limbaugh Engineers, Inc, is affiliated with Bovay Engineers Inc., through
Jjoint ownership. Conseguently Limbaugh Engineers, Inc., have the backup of an ad-
ditional staff of approximately 150, {Incidentally, this is not unique in that
our organization has affilitations with two other larger engineering firms, We
provide them with a specialized force and they in turn provide us with necessary
personnel as required on larger projects.) Limbaugh Engineers, Inc. is larger
than our organization and within the time limils set forth weould be able to
handle the project with their own forces. However, I am quite certain that for
portions of the work they would rely upot the experience of personnel of Bovay
Engineers Inc.
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A partial list of clients and projects performed by Limbaugh Engineers, Inc.
is as follows:

1. General storm and drainage plans and waps for the Corps of
Engineers, Albuquerque, New Mexico,

2, MAerial photography and preparation of detailed site maps, White
Sands Missile Range for the Corps of Engineers.

3. Various projects for the Atomic Energy Commission, Los Alawos,
New Mexico,

4, Mapping of cratering experiments for the Sandia Corporation,

Perusal of the enclosed wmaterial indicates numerous other projects and clients,
but the above sets forth the responsibility and types of clients for which this
firm has operated. In addition, they are qualified by the State of New Mexico to
furnish comprehensive planning for communities., This organization would be able to
complete all phases of study and development from initial wapping, through prelimi-
nary design, planning and engineering design and specifications for your facility.

In summary, we believe Limbaugh Engineers, Inc. to be completely gualified
to perform the preliminary site facilities design and recommend that they be given
consideration for this project. Data concerning this organization is enclosed,

Very truly yours,
COLLINS and RICE, Inc,

AL

R. D. Collins
RDC/bb

Encls.,



Mareh 26, 1966

Tambanph Engincars, Ina.

312% Cariisle Blvd,, N, E.
Albuaucrgue, Bew Mexdeo

Gontilemens

As you know, The National Radio Astroaomy Obscuvabtory
in ploaning the constvuction of a lavge radio telescope,
to be loown as tho "WLAY, copsisting of an avwvay off parhaps
9% to 40 stearable, paraboloidal antennas, wmounted on
wheels ro as to be movable along tracks or roadways, Lt ls
accecnpary that a eholee of plie be made Lrom among pevoeral
poosibilities, and you ave daovited ©o subult a proposal for
the performance of the englnecriung work nocespary to wmake
cuch a decision, The work ls to be completed by October 15
1966, assuming the contwact lo isoued by May 1, 1966,

The principal goals of the proposed slte study ave as
follows:

1., DProparation of prelimlnary deslgne of the noeccssary

engincering works, bulldings, roads, water avicd
power supply, ete,, sultable for estimation ol the
caat of slte davelopment for each site,

2. Proparation of a map showlng the propertly owmer-
ship of cach site, and an estimate, based upon
detailed favestigation, of the cost of acquirviag
tho necessary rceal cstate by lease or purchase,

3, Detatled cost estimates for the development of
cach alte,

L
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4, An eveluatiion of each site fomn the stmadpoint
of acceesglbliliy, convenlence to sultable
vesidontial arcags mid schools; and avallability
i the sovvices necasgary to madncaln a working
fovee off approximately £iflty persons, many of
whoin w111 be highly skilled aund well educated,

Murpuant o the above goals it will be nocessary

o poerform a corviain amount of fleld work, possibly
Including gomo vopopraphle mapplog. L& 1g emphasized
chat this work Ls subsidliacy to the main mlssion and
will be made off oxdsting dnformatlion, includiag maps,
ground contrel, hyduologlcal data, geologleal data,
cte,, and no wnnecessary duplication will be permitted,
1t de belleved that the successiul prosecutlon of
this work wequires that the pevcomnel voster of the

project include povgons wlih computcncc in the following
speclaltlos:

L. Highway capinearing, Jocluding the necessary
experionca In dealnage desipn,

2. Solls and foundations,
3. FElectric Power Supply.
4. Viatow Supply.

5,  Architecture,

6. ‘Topographic Eanginecoring.
7. Real Lotate.

8. Cost Estimation,
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Limbaugh Fneineors, Ina, Mareh 26, 1966

(BY Your filwad prlee forr the jeb, or, L yvour pwop
paso a "loe And Materlals"™ contrnet, the
walton to be charged Lov various aategorles of
labor and sorvicag, and a price List off all the
othow expennses for which you would expocet cost
velbaburnenent,  Tn the ense of a "™Hwe And
HatoerialY conbract yeu must ostlinate the total
costl, and the Obsenvaotry will spocifly a colle
Ing vhlch unt vot bo exceeded, A Loo contract
wlll not ba conslderad,

rt ls degired that a.contyract ba enterced Into by
May 15, 1966 thus, your proposal muat be in ny hands,
in quadiuplicate, by Apvil 10, 1966,

Parmlaglon by the ouners or tenmts Lor nccess to
the slta wlll bo obtainod by you, but the Observatory
will extend 1ts good offfilces dn thie ropard in any
situation in which this seens dadicated, CThe Observatory
degives Co avoid public speculation vpon the ultinate
chaotea of site for thlg Instiueenty thorefiore, this worlk
must be carrled out in confidence, insofar as possible,

Sincercly yours,

W, W Powell
Purchasing 0fflcex

wWie/se
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APPYINTE A

IIL.

Iv.

LECRUTOAT, REQUIRVIENES OF VIA SY90 DEYELOPMENT 870Dy
Laboiatory Bullding - 16,000 square feet: o Alyx conditionad
A, Control and Rloctyonic Equipmané + 10,000 sq. ft,

B, Offiican « 2,000 . ft. o |

G, Electionics Labovatory « 3;000 8q, ft,

D, Stocage - 1,000 sq. fe,
Shops Bulldlag - 10,000 gq. f£t,

(tlnlwal wachine and carpenter chops, automotive shops,
peneral storape)

e
Garago

GCavage for five 2 1/2-ton trucks and roofed parking
arcea for flve additlonal trucks,

Domiltory « Aly conditioned

Ten private wooms, appropriate boath facilities (not
necescarlly prlvate), Kitchen and dinlng area to
accomaodate 25 persons ot one sltting, and lounge
Tom

Radllway Tracks oxr Roadway

Ao Decilslon on choleo botween ralls and roadways will
be made during the course of the study by Observatory
Persennel,

B, Rall « Roadway confipuration fs In the shape of a
Wye, as ghown on the wnps in Appendix D.  Two sizes
ol Wya should ba studied for each site: one in
which cach amm lo five miles long and one in which
cach axm 1g 15 miles long., In each case, there
will be twelve observing statlons on each amm,
wnlforly spaced, and one at the conter (Sce Appeadix B).
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V.

VIiL.

L.

Co Tinlin on gradients arve those faposed by
mobility of aatennas, A of Wye nced ot .
be ptratpht, bhut should conffowm to the poneral
trend shown on site waps in Appendix D, Ungll
move epecifle data ave furudshed, the anteona
paramaeters of Appendlx B shovld be used,

AR BIRYR

Moale atelp will be required to serve aly eraft of
the DC~3 class,

F]

CABLE TRENGITS

Lach amm of tha Wye wlll have a pasrallel cable
sgrench, Cables fow each woom willl soquire total
duc exonn eection of oie square fook, Top of duct
mint ba 3 1/2 lest beleow surface,  Dusts should be
desigoed for case of installation costs and removal
of cablen, Cable mad Inctallation costs will be
esttinaied by others. At each observing station a
cable«tomudnal vault is wequived, of concrete,
flush wieh euefnee, wlih space for fanaing 16 cables
i an avca oil 12 square feat of tevminal board.
Trenchen will be backfilled witlh caxth.

ACCHEE ROANG

Aceens woads ave requlred to sexvice all observing
statlons from the central aron, sultable for 45 M
Or MoYe,

UELY TR

A, Plectrde power: 1.5 MY total for technlcal use;
30 KW ot each obsovving station, 100 XKW for
toclmical use in laboratory bullding, Disw
tribution by overhead openewlre or cable, Othoy
power asg roqulred,

B, Water and Bewawt As requlred im cemtral avea
oaly, No water nceded for technical uge.
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TRLIEHON

Page 3

Four cutside lines, PAX serving all repidentall,
shop, and ofifiice areas, Communicatioa and data
eranomlesion from obgerving siations to ba
cntimated by others, '

ARCUHETECTURAY, REQUYRTMINTS,

More detalled requirements concernlag the functlon of

Ltems T throuph IV will be devolopad betweon the
Observatory and the englneer's archltect ag work
nroprosses, The following ave tho minimun requires
mente o be submlttod:

(M)

()
(©)

(D)

()

@

Flooy plans of each structure, scale 1/6%
aquals 1.'0%,

Ona clevation off cach structure,

Sito plan of bullding complex, scale 1Y
equals 20',

Descripilon of bullding wmatewiale and
structural components comiemplated.

Rotimates of cost of cach structure brolen
downt into General, Pluabing, Electrleal and
Heating, Aly Condltioning, and Veatllating
Work.,

Adddtional skotches for schematics, o
required, to complimont the overwall
architectural deslgn,



APPIGDIN A - Page &

FRGCTHEERTNG REQUIRTIMENTS

Thoe followlng is not labtended to Llostruct the eugluecexw
as to procodures, or to limlt the engincoexfs resources,
but s dncluded ag a pulde and pets forth mlodwes
requliements to be submlttoed with tho englneer’s
proposal,  The Engincer vhall subele with his proposal
an outline which will sot forth hls gencral method of
procodure and the method by which ho expects to ob-
taln neaded dnformation, Yt ls suggested that this
outline separate the-work to be accomplished inte two
phased,

Phase I-This wlll conslist of preliminary
tavestigation of the 3 sites dn Appendix f, Miniaum
information to be obtalned would include the followingt

(4h) ‘'Popographic studles to obtaln an approximas
tion of the earth moving requlrvements for
cach array and approwmimaticn of the dralnage
requirements,

(B) Collectlon of avallable peographical data
supplomented by soll boring and soll tests
to dotermine the sultabllity of cach arxay
for pupport of a rall-roadway and Lor
support of rigld obsorving stations, (Refer
to Appendlix B)

(C) Ceneral information to detemmine prelimlnary
course of site development in accordance
~  wlth the enclosed spoclfilcation.

(D) The engiucar's recomendation concernlng
sultability of the 3 propoved sltes,
torethor with recording data, submitted as
a biief interim report, This phase to be
completed by approxhustely August 1, 1966,

Phnpe Ti«This phase will conslsi of an economie
PRATEEE SV ) p

comparison for dovelepmomt of the 2 sltes
selected at the end of phase LI
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(a)

(b)

()

Tha information of paying for Phasa T wlll ba
amplifiied as requived to provide for detailed
cotlmniie of cont,

The requlrved enginocoving work, arvchitectural
work and other work rvequived lu thig appendix
siould be completed,

Tha cutline shouwld indlcate the nuwber and

type of map that will be lucluded, the drawing
that: wL1l bo ineluded and the necepanny
computtat:ion that will be included, Also, of
course, all of the information will be amplified
by a written weport statlng the procedures usad,
the work done, and the results accomplished,
along with vecownondations concotalng the
sultnbllity of the two sltes,



VLA DEVELOPMENT MEETING
Albuquerque, New Mexico

October 3, 1966

in attendance:

“Dr. G. W. Swenson - NRAO
Mr, R, F, Pavliey - RCA
Mr, living D, Kruger - RCA
Mr, George C. Love - Limbaugh Engineers, Inc,
Mr. J. L. Shields - Limbaugh Engineers, Inc.

Items discussed generally followed an outline prepared by Limbaugh which included the
following salient points.

() The Site Development Study is to be complete on November 11, Pertinent
information will be forwarded to the NRAO at that time with multiple copies
of the bound report to follow two weeks later,

(2) The utilities -

(@) Cable way to be 4 = 3=1/2 " diameter ducts with no particular expensive
provisions made for water proofing. It was determined later that these
ducts will run between the two parallel tracks,

(b) Each antenna requires three kw per axis. Therefore, if the antennae
are to be rofated around both axes concurrently during a high wind, each
anfenna would require six kw for driving and four kw for the electronics,
However, during maximum load conditions only one of the pointing motors
per antenna will be operated concurrently and therefore the total maximum
electrical requirement is seven kw per antenna at a 90% power factor,

{c) In the building complex, the computer will require ten kw and other
electronics will require fifty kw in addition to the normal building complex
requirements.

(d) The emergency power —- a 500 kw emergency power generator will be
included in the estimate,

(e) Power lines will be maintained a minimum of 50 feet from the antenna
observing positions.,

() Limbaugh is to consider electrical heating for the building complex,

(3) Antenna Configuration -
RCA presented results of their preliminary studies which indicated that a 25 meter
dish (the size which is the basis for the Site Development Study) should have a
25 foot spacing between supports., They also indicated that it should be possible
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(4)

(5)

()

@)

time for the ten additional miles.,

to move the antenna on a rail system which was narrower than the main
support frame and inside of the observing station foundations,

After some discussion, it was decided that a hydraulic jocking arrangement
could best be localed on the "rolling stock." The jacks would simply lift
the antenna off of the foundations and after the antenna was located af the
next observing station, the jacks could be compressed and allow the rolling
stock to be used in moving other antenna.

RCA were considering driven wheels under at least one of the three support
legs which would be powered by a prime mover which would trolley along
behind the antenna, Maximum speed considered as four miles per hour, It is
not considered possible at this time to pass vehicles under the telescope.

The water supply was discussed and Limbaugh is considering a single 5,000 galion
per day well and 65,000 gallon elevated tank which would supply both the fire
protection demands and the domestic use.

Real Estate. 1t is our intention to acquire a 200 yord wide strip of land for the
branches and in addition, it will be necessary to acquire land for the building
complex, access road, air strip, and other facilities, RCA brought up the need
for a staging and assembly area for the antenna. Clarification will be obtained
from them later on the size required.

Estimates, We are to base our estimate on a five mile long branch complete
facility and a 15 mile Jong branch complete facility, either of which will be
consiructed completely. In other words, our estimate will not be based on «
five mile long branch initial constyuction and incremental construction at a later

Buildings. These were discussed later in the day at the architect's office with
Messrs. Swenson, Love, Stevens and Pear! in attendance. A review of the second
schematic presentations by the architects indicated that they were essentially
satisfactory, The architect is to complete schematics at this time and include
them in the final report, ;{

The only unusual heat source is in the 10,000 square foot electionics area where
the air conditioner must dissipate 20 kw.

CARpe
TG, C, Love

GCL/rm



