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NARA. Date ELECTRONIC SYSTEMS DIVISION | 1k
o AIR FORCE SYSTEMS COMMAND 4.7
UMNITED STATES AIR FORCE
LAUREMCE G. HANSCOM FIELD BEDFORD, MABSACHUBETTS
Arruor. ESSH/271-3729 25 September 1962 D(
sussmer: Mid-Continent LORAN "C* Installation 4

T

Commandant (EEE) o
U.S. Coast Guard s A

H“m‘tﬂn 25. D. C.

1. In performing our function as the System Program Office (BsD)

for the USAF 477L (Nuclear Detonation Detection and Reporting System),
we are investigating the implementation of a natiomwide time syn-
chronigation system which has time simmltaneity capabilities of
better than 5 microseconds. This synchronisation accuracy is
necessary to enable our system to locate, with the required ae-
curacy, a nuclear event occurring within the Comtinental United
States utilizing inverse LORAN techniques.

2. Investigations conducted by USAF and MITRE Corporation per-
sonnel have indicated that the LORAN "C" system is ideal for ac-
curate time dissemination if synchronized signals can be provided
to the Western part of the 477L coverage arsa. In discussions with
U.S.C.G. and N.B.S. personnel the necessity for establishing an
experimental mid-continent LORAN "C* timing statiom to verify
coverage versus position and radiated power, to obtain data on

the sky wave from the East Coast chain, to obtain time synchromisza-
tion data, etec., has become clear. The basis for this experimental
station would be as outlined below.

3. The station is to be locked in time and frequency to the re-
ceived ground wave from the East Coast chain and is to be operated
on a 40-hour week basis as required by the experimental program;
uubcontha:irum-muﬂumuuhrmm
is to uss commercial telephone service for communications, and is

to use commercial power. It is desired that the station site be
on land presently owned by the mmum.uﬁm-
babllity of being both a satisfactory site for an operational mid-
continent station and for a station that may be put to mavigatiomal
or other uses.

4, To proceed further with our planning, we would like to request
information from the Coast Guard on the r-um points regarding
the experimental timing statiomt



a. Can the Coast Guard loan USAF new equipment for this stationm,
the equipment to be either replaced or returned at the end of the ex-
perimental period, depending on whether or mot an operational station
is to be put in?

b. What equipment, in addition to that vovered in a, above, is
necessary to put the timing station on the air?

¢. Can the Coast Guard supervise and manage planning and con-
struction of the station including such items as contractor nlnt.i.n-.
frequency registration, site location?

d. Can the Coast Cuard man the station during the experimental
period? .

e. What are the estimated costs which will be incurred in putting
the station on the air (in view of answers to questions a & b‘l')m!.l
question is intended to include construction, antenna erection, ground
plane installation, calibration, ete.

f. Can the problem of working the timing station pulse train
into the East Coast chain repetition rate be solved?

g. What are the estimated up-ﬂttn( costs for this station?

h. What experiments would the Coast Guard wish to inelude in the
experimental program and to what extent would the Coast Guard wish to
participate in the experimental program?

i, Would the following schedule, based on a 1 December 1962 go-
ahead, be satisfactory for this project?

(1) Experimental station on the air - 1 May 1963 (target)

(2) Experimental period - 1 May 1963 - 1 May 1964
(3) Initial Planning final station - 1 Jan 1964

(4) Final station go ahead - 1 May 1964

(5) Final station operational - 1 Jan 1965 (target)

(Experimental station to be retrofitted and altered as necessary
1 May 1964 to 1 Jan 1965).
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P-&46
F-32
P=2
P-76
P-47
P-798
P-19
P-70
P-56
P-30
M-93
M-9%
M-125
M-114
M-113C
SM-149
TM=-179
TM=-186
TM~-191C
TM-199
Z-224
Z=216
Z-222
Z-210B
C-51
c-14
c-7
C-5
C-34
C-23
Build

I
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Blzine, Washington

Klamath, California

Cambria, California

Mt. Laguna, California
Hutchinson, Kansas

Van Vieck, Texas

Antigo, Wiscomsin

Bellville, Illinois

Cape Charles, Virginia
Benton, Pennsylvania

Winslow, Arizona

Gettysburg, S. Dakota
England, Louisizna
Jacksonwille, Florida

Parris Island, South Carolina
Baker, Oregon

Kalispell, Montana

Pyote, Texas

Delmita, Texas

E.faula, Alabama

Lovell, Wyoming

Cedar City, Utah

Trinidad, Colorado _ s
Long Key, Florida i X —
Yorkton, Sask. = =
Pagwa, Ontario -

Parent, Quebec ) A .
St. Margarets, New Brunswick T S ill

Sydney, Nova Scotia | ' |

Stephenville, Newfoundland . sl _".!._.___-'i
5=
Owingsville, Kentucky || A

DOWNGRADED AT 3 YZAR NTERVALS |
DECL..S317IED AFTER 12 YEARS
LOD DIR 520010
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Prom: Commandant
To : Director, Commmnications-Electronics (J=6), Joint Chiefs of Staff

Subj: Mid<Comtinent Experimentsl LORAN-C Timing Station

1, The U, 5, Coast Guard was asked by the U, S, Adr Force, Headquarters
Electronics Systems Division (letter of 25 September 1962) om the
feasibility of installing & low power, experimemtal LOMANSC timing statiom
in the mide-comtinent U.S, Our amswer is enclosed and is forwarzded for
your informmtion and retention. The assumption of this additional workload
will not interfere with implementation of the Loran Installation Plan,

. A. ALGER, JR.
Rear Ed—ir~’, U. 8. coustGuu:d
Chief of Staff

Bncl: (1) Comtt 1tr to U8, Air Force, Headquarters BElectromics Systems
Division dtd 15 Fovember 1962 (CONFIDENTIAL)

’7?, _'g_,_ﬁ 21 TR
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“l Prom: Ceousandant, ¥U. 8. Ceast Guapd
¥e ; HNHsasdquarters, Rigetreales Systoms Bivisieas .
: Aiv Pevee Aystoms Command

¥. 8, Aly Pevee

Bodiord, Bassashusetts

fubhjs Sild-Sentinent Experimental Tisinmg statien

Bef (&) Hcadguartiers Elesctronies lr“m Bivieder letter of i
28 Bept 1902

i 1. Refewezse (a) eutlinsd the gemeral reguivemeate for suhjfesd
ingtallntion and anked spesifis yuestiens selative te Ceast Guard
m.'liu‘uu for iupleacentation of this imstallatienm,

5. % sppeare feastdls te ipsiall a lev-power, amperiacuted '
ie, Sining station at a lssatien im :%e genecwal avee sf I;ulﬂpﬁ :
. geloyade whieh weuld previde Zasived time signel eevevege SvaY ' 3
Y @ lavge puriien of the western Uaited miates. Entress aaltlntliu

b vounid ¥p expariensed i» nosting the prepsced tearget-eon~aiy date

of 1 Say 2998, This targst date Lo deubtful evem Af sits m—
tisn aid tepograpbisal survey wvere aseonplished By 1 Besasbew - nr
1062, aud 17 suffisioest Jusds wero availadls 1o pay emcess o6l .
Aseident 4s eencirvwiion under advorss wister weather ceaditd

| prevalling dsring the eozstiyustion peried. DRirest symehromi )
42 0%: tien ¢f dha mid-gontinemt statiom with ths East Coast system ﬁn
require squipmesnt medifigations.

o P

2. Tws yatdods are available whigh weuld previde interia indiwhes
sraebhranisation with the Bast Coast aad tine dissesninatisn teo

thg devived degres of soourasy for the feviy-heur wveek propaassd.
Eaah mothed requives a3 ultva-stable Varian Rnfidlies fer sguiva~-
L9as] freguensy standard,

iy Yeshod 3. figmale frem the Deot Coast and fres tRe pid-gontimmw:
" atation would be senitersd By tRa Burveau of Ftawdzwcn o Fudel
ThOGY TR, CoFJeciidde ihEy Astovmivnad werlh BE mpfsiad Lo
THe trHREapiit&d sigual, Fhen elgwniv ¥R NPL HPBYBTANT (L uS
ity TOUTEV AR Maeltorvinxg ia mod foamibly, ®Re ¥talse o0 Wy
annly %es Fiiphed be Andigado meifvugstiam.

W "

U AR

{ AR
PO
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Hethed 1I. Signals frem the East Coast and frem the prepesed
ald-gentinent statien weuld be msnitered by the Coast Guard at
aem internediate peint. Cerreetiens to synshreaisatien would be
furaished as required by the menitoring statiemn, As im the
previeus mede of operatien, blink precedures vould he smpleyed
teo indicate malfunstien,

4. The Coast Guard has csonmitments te the Departmesnt <« Defoass
te isplonent Loran~C installatieons to mest essential roquire=-
seats of a progran vital to Natienal Deformse. Current plamwe
weuld, im all probabdility, allew temporary use of cpervatienal
epare eleostronis eguipment in the timing program. Nowever,
sheould additional Departaent of Defense requirements be gemerated,
these requivements weuld have prierity fer allecatien of persennel,
squipnent, teshnieal assistanee or adminiptration. Subdbjsat te
those limitatiens, the Coast Ouard would be pleased te soeparate
wvith yeuy erganisatien ia previding the dcaired serviece. Aceerd~
ingly, snsvers te spesific questiens pesed by your offise in
referense (a) are listed in order as ashed.

a4, 7The Ceast Guard can anke available & statien sot eof
Leras-C eleetronie equipment for use as required duriang the
expervimental peried. If this equipment is retmrmed te steshk
EUPOR eNperiment eompletica, fundas for refurbishing (appremimatoly
$80,000) would be requirsd om a reimbursable basis. If this
equipnent Lis utiliged as part of a persanent systes, reimburosmgnt
(apprexinately $480,000) will be required to replase Ceant Guakd
sheek,

b, BExelosure (1) is a list of additional auxiliary
squipnent required for an experisental and latey eperatienal
sid-gontiinent timing statien,

" 8. The Coast Guard will assiet in all phases eof the
nid-geontizont timing pregrem. Ia she imitial phase, it will
be necessary fer the Air Feves te take prine respomsikilisy
fary site selestion, asquisition of required preperty, and air
spase delearasee for tewer erection., The Coapt Guard san nssume
prime responeibility for station desiga, building sonstrustiion,
ARt@RAA procursrent and oreetieon, equipment installatien,
azd permanont station operatien, Aetion mesessary to ehtainm
Authority for experimsntal wse of the Irequemey band #€-110 ke
foy trvamcmiscion of timing migeals will be faitiatesd by ke
Coast Guard through hoth odvil and military shasnels; aeilve

CONFIDENT AL
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Alr Feres suppovt is thie vregard will e espocted. As the
progran develeps a Defe senplete delinsatien of arees of
reapensibility will be peguired.

d, Ia erder te aceonpiisd the desired pregrem vithewt

aeveres disturdbanse %e dive Goast Quard pregress, 1t will be
Recensary o sonisaet feor tevshniqians requived fer the ifaitial
your of epovetion ¢f the superinsutal staties. mm-uu

wvill previde a Lovan-G systom trained officer as wiatien T
ssusansey., luu—:unmnmunmvuwuﬂ*n;
*an be phaped Lute the pregves for further epovaiion Voyend the

_ ' : eal pevrsenval gitwation a slse '
s pet feslated fwon peopulated srems,
it will e wsccessary Lo previde dapenisnt howeing af
sitee m they Mlln afiar °ho Tivet year of

Basie eoquipment eepl, aumiliary equipncut evst and
(8ivil Eagiseering) seet. Basie equipmgut weod ?'. A
paragraph 4.n. vith ammiliary equizaons  hrealedun !
enulosure (1). The eenstrusiion sosts based on N
es woll as poveanent statien, are estincted ia ; ;
« Final ecots, howowver, will depond wpen the
of svarinwtion required and seastwestisr

Pinind m Sotinatoo oas enly be fusnished after Feselwiisg
of showe oPRaiderations. The velatively emall differemea A8 ﬁﬁ
botueee SouMPATy ond pornanent buildings indleastes the
RildNy of eelmsiing the expevinenial site such tThat 14 Nay
poraaRent iz 08 Pikal configumetion. Reisdurasdle

a3 yoguired will he estabilshed withis the Geast Guavd.

t, ‘Buring the experimental peried of operstien, &
Fepeiitica rate wveuld be selostod whieh wenid mintming amm
Setuose Best Seast and Bid-Oentinent statien opavediea. it S
entisspated ¥hat the twe fasilitics weuld dnitialiy epsveds an
difterent Fepetition rates. OGreowp timing veselution weald L
atesaplished by transuitting & sultable avded addisions) um

pulee pOY nessnd frem sach faeilsty, 53 %
T lm(li u-mumum - .';g
eeots e a menth in. WD

8. IM!““MHWW“M‘ ,g
seonstrwetion oy sporatien of ddese statioms fosw n-mﬂ* #

=8+ CONFIDENTIAL
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Gsise #v Amerfersues rotle at the veseiviag Bite. ' ki
Ba0 sheen thed, vithk o simple whilp satenss, a SAPNGY S0 ) _
Beies miic of 1 %o 3 iy sdeguete for signal asycieisien and. - .
%26, For & siguel to stucapherie doliws setis of & ww 19, SSgH
ngguioiiion Ae A107L4evlt Dut oNse laqiven (e catebiiched, E
Sism Ly estisfastowy, Uitlinisg yedlsshed dats Ser eemduseAule.’
$iss ei< oviee Revels Smperiencsd Ln 12v eentinmsadtul Yaitod G s
Btetes, It is pescible ts pyedied 43a%, at & venpe o epprendgaiials
V68 2ileo fvem SveseBivtting olens, o cigenl to wolme Fatie o

L %9 7 dy setier 2231 suist S58 2f the CEOU-1g0e *ine Blead.

Tmx 8 emosip-fovs Nenv 4ay, & signel e modes vetie of I ¢a 38 :

I Latiet Il eeand vRTEAR TP wilas 288 ¢f (ke Sime.

¥, Frediasted on (Bese ¢nleulntions, D¢ auvevaje shows Ax
SHalsende (83 A9 An Lipe wikk the spsratiemn) wegulsemeats ¥f
Eha SEES evetun, Feing stuedard Levan-g ressptisn aribhedy,
2ERERIL03D wiadlere danolded PARL prodably e Peanised. Thusd
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etandard techniques incslvde sse of vhip anteasas, contianens
phase leek vish transmittiang statiens, and standard Leraa-C
reseivere or oleshe. PFuriker data acquisred by the emperisental
statien may previde sufficisnt evasiuation of men-standard
techaigques (1,e0., natenma arraye, ultyva stable cosillatoers

and medified receiving equipment) te elimimate the nsed fey

additional transaitting sites, or at least reduse ths musher
required,

7. 1t is voquestoed that the Coast OGuward be advised of the
pértions ef thia program wvhieh are claseified. Hinimal slasei-~

figpation allews more expediticus handling =f gorrespondence
relating te the system.

1, A. ALGER, JR.
Rear Admiral, U. 8. Coast Guaud

Chief of Staff

Bsel; (1) Additiconmal Anxiliary lquipment

(3) Cost Estimate (Civil Eagimeeriag ltems)
(3) Recurring Cost Xstinmates

DOWKGEADED AT 3 YEAR INTERVALSS
DECLASSIFIED AFTER 12 YRARS:,

DOD DIR 5200.10
DEPARTHENT
e DIRECTIVE OL EARANCE SHEET

AZRTIFIED FOR: SUPSTANCE QYPING INFCRMAYTOR
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Ad@itienal Auxiliary BEquipment

Expaximsntal Statien
Recorders 810,000
Ssr¥esn Roem 8,000
Cable 10,000
Test Equipment 20,000
lIsclation tranaformsers 1,000
1 Rubidiom vapor freq. stand. 17,000
1 Pulse per second gensrater 7.090%
» 70,600
freraticasl Station
Comm. gear 20,000
2 Rubidium vapor freq. stand 24,000
84,000
Menitorx Atation (Lf reauirsd)
Loran~C momniter rescelvers (2 ea.) 100,000
Regsorders (8 ea,) 19,000
Oscillators, high etability (3 ea,) 34,000
Test equiprant 3,000
Mise Eqpt (amtonaa, sable) — L]
ise,000

touhAJED AT 3 Yhak IavEkvalay
DECLASSIPIED AFTER 12 YBaHS2.
DOD DIR 5200.10

CONFIDENTIAL
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Easlssure (8) to CONBT tlll!;lhl te Bleetronie Systoms Pivisliesn,
Vnited States ALr Poree

MID-CONTINENT LORAN PROJERCT
COST ESTIRATE
(Civil Engimeering ltems)
Sigral Bullding = = = = = = = = = = =« = =« « - § 48,000
Transmitter Bullding = = = = = = = = = = = = = 80,000
Tower Foundations and ground system - - = = = 29,000

Proaure and Erect Tower 038" = = = = = =« = = = #8,000

Road and osutside utilities = = = = = = = = = - 10,000

Install elesetronies (move im onmly) - 8,000

Alr cemditioning, heating and cooling - - = - 18,000

Fire proetection - ~ = = = = = = = = = = = = = 28,000
Regeliving antenna installation = = =« =« = =« « = 2,000
Power transformers = = = - = o o & « =« = = = = §,000
Outfitting, goneral = = = = = = = = = = = = - - B,000

f‘hl.l.-ﬂ—-—-h—-n--qu-ﬂ--—- l.n.'

Cabls trenehing And lay = = = = = = = = =« = = 2,000
Power #ableg =+ = = = = @ @ = = 2 @ @ - » - = 2,000

Contingengigl = = = = = = = = = = u & = =« = = _R6.909

Total eonstrustion~ ~ =~ = =« -§373,000
Aduinistrative - = - = = ~ - _ 20.009
Experimental station Total cost - - = = = = = 308,000
Parnanent quarters (five family units)= - -~ = _260.090

Parsanent station ~ total goet - -~ = = = = - GBOE,000
Moniter atatien comstrustioan(if reguired)- - §0. 949

Fimal 008t -~ = ~ - 30as,000
DOWNGRADED AT 3 YBAR INTERVALI:

DECLASSIPIRD AFTER 12 YR4RI
p CONFIDENTIAL POD DIR 5200.190
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Enalesure (2) COMDT (BRB) 'l'l!.ll Elsetronie Systoms Bivisies
United States Alr Poree - CONFIDENTIAL

Regurriag Cost Estimates per month
Poreonagl =~ =~ = = = = = @ = @a =« = = = = = 88600, 00
Electronic Nalatenangs - = = = = =« =« « -« « 3800.00
LA
Strueture Maintenamees =~ ~ = = = = = - = —alf0.00
Total= = = = =« =« - = 812,000.00

[ DECLASSIFIED

|

| Autnority AUV F78.245~
|ByCZa__NARA. Date. 223/

AT 3 YEAR INTERVALS;

TARS.
LASSIPIED AFTER 12 ¥
- pOD DIR 5200.10
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