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RADIO TRANSMISSION CHARACTERISTICS IN ORBGON
OF MEDIUM AND VERY-HIGH COMMUNICATION
FREQUENCIES

FOREWORD, The use of radio as a medium of commmieation by
police departments, fire departments and other emergency services
whose activities involve the protection of the publie health, life,
end property has become widespread. It has become such an important
factor in the field operations of such services that their efficient
funetioning without radio commnication would now be a virtual ime
possibility. In recognition of the importence and requirements of
the various emsrgency services, the Federal Commuricetions Come
mission has allocated for their exclusive use & large mmber of chane
nels in the medium and very~high frequency portions of the radio
gpectrum,.

Barly systems were esteblished by munieipal police departe
ments for the purpose of rapidly dispatching mobile units to the scene
of a erime or accident. Such systems usually comprised & central
station transmitter, operating in the medium frequency portion of the
spectrum between 1.6 and 2,5 megacycles per second, over which ine
formation interded for the receiver-equipped cars was "broadcast™.
History records many instances of & oriminel being caught in the act
of commission of a orime because of the rapid response of a "prowl"
ear to the alarm, Prior to the installation of one-way radio dise
patohing systems, it was necessary for a patrolmen "walking a beat"
to ecall his headquarters for instruetions at & prearranged time or
in response to a visual call signal,



The users of one-way dispatehing systems soon became aware
of the fact that twoswey communication between the mobile uzﬁ'b; and
their headquarters was nscessary to make the uywtcm‘cemplmly of'w

Foations 7% Sad forud ShEt She apnrabels of 40w mibile WS mekiogg
’ missed & call because he happened to‘bt out of his cer at tiu scene
| ef‘m accident or because the car was located in a noisy or weak=
el won shon Ahe Sl) war Sreiteds Pegutly s adalee
c.;r assistence was meeded, making it mecessary for tle officer to
losate & telephone to eall his headquarters,
. Beceuse of tho necesserily restricted antemna height availe
nialc i‘cr mobile applications, mobile *bi‘unamiﬁbing equipment was de=
wlojod which operated in the very-high frgquomy portion of the
spectrum between 30 and 40 megacycles per second, By locating the
headquarters receiver at some elevated site overlooking the eity, it
was found possible to receive satisfactorily signals from mobile wnits
operating within all, or a major portion of the area protecteds

The advantages of twoeway redio cammunication with mcbile

‘ units were very evident to many emergency services. New systems
were instelled slmost as rapidly es equipment beceme available, until
the assigned channels became fully ocoupied and finally overcrowdede
Interference between adjacent areas became & serious problem, even
when the interfering transmitters were operating on adjacent or ale
ternate chamnels, The state of the art did not permit the design of
receivers sufficiently sélective to reject off-frequency signals of
high intensity. During sertain periods of the solar cycle,



partioularly during the suwmmer months, it was found that the refracted
sky-wave interference between areas seperated by a distence of 1500 to
2500 miles became very sSevere.

The introduction to the art of the technique of frequency
modulation provided a partial solubion to the interference problem
because of the welleknown "eepturing™ effect of a signal having an
intensity exceeding that of another signel on the seme frequency. The
fact generally is conceded that it is possible to design a frequensy
modulation receiver having en inherently greater sensitivity then a
somparsble receiver of amplitude modulated waves. Because of this
and other factors, it was found that the dependable service range of
& mobile unit employing frequency modulated equipment frequently
exceeded that of its headquarters gtation using medium frequency eme
plitude modulated equipment. Because of the differences in propagation
cheracteristios of the medium end very-high frequency weves, the range
of the mobile units was more consistent throughout the diurnal and
gseasonal cycles.

The headquerters station equipment, as well as the medium
frequency mobile receivers operated by some agencies had reached the
state of obsoleseence through years of use during the development of
the arte It was en obvious and matural step to replace the obsolete
equipment with frequency modulated very-high frequency unitse. Fol=
lowing such replacement, the user usually found that he possessed an
efficient communication system. The interference problem due to the

overorowded eondition of the available channels, however, became



¢
generally worse, partially beceuse of the installation of additional
systems and partially begause of the inoressed severity of the sky=
weve interference due to the refraction phenomena agcompanying the

solar oycle during the years 1940 to 1948 inclusive,

Techniques and components developed during World War II
have mede practicable the use of the very=high frequencies in the
150160 megeoycle band of the radio spectrums Many systems have
gecured relief from interference by replaeing their 30-40 megacycle
amplitude modulated equipment as it reached obsolescence with fre=
quenoy modulested equipment operating in the 150=160 megacycle bands
Often, more complete coverage of some areas is secured by the higher
frequency systems due to the differences in propsgation character=
istics, which tend to eliminate or alleviate by cperation in the 150«
160 megacyele band the weakwsignal areas encourtered in the 50-40
megacycle bande

The Oregon State Highwey Commission installed & onesway
dispatehing radio network in 1956 to provide cammnication with
mobile units operated by its field engineers and maintensnce persone
nel and those operated by members of the Depariment of State Polices
The system operates on the medium frequency chamnel of 1706 kilocycless
The majority of the approximately 200 mobile units are equipped only
with receivers, however, 25 of them are o;;us.ppﬁd with transmitters
opc‘rz‘:ting on the medium frequeney chamnel and 10 with emplitude

modulated transmitters operating in the 3040 megacycle band.

The experience gained through the use of the equipment since



1937 heg indioated that very satisfactory one-way serviece is provided
over large areas by the medium frequency equipment. For reasons that
will become apparent in the following discussion, the further attempt
%o use the medium frequency chamel for mobile transmitters has been
abandoned .

The obligation to the travelling public of the Oregon State
Highway Commission and the Department of State Police to provide safe
highway travel demsnds that the field persomrel end the administrative
gtaffs coordinate tleir efforts during emergency situationss Such
coordination is impossible without adequate and dependable com=
munications To aschieve this result, it is tentatively planned te
equip each mobile unit which now has only & receiver imtalled in it
with a mobile transmitters

The regcent trend of thought of commnication ergineers has
been directed toward the higher frequencies to such an extent that
many of them heve condemned the medium frequency bands as being use=
less and obsoletes The problem invelved in providing dependable two-
way redio comminication between mobile units and their headquarters
stations in a city is quite different from that encountered in
covering a large state. Satisfactory state-wide very-high frequency
systems have been installed in several eastern statesy however, the
area involved in such systems is in many ceses less than that of ome
of ths counties in the state of Oregons In addiﬁon to the greater
areas over wh ich communication must be effected, the terrain of the
state of Oregon is generally unfavorable for the satisfactory



propegation of very-high frequency energys

- It has been found that the propegation of waves in the Vary=
high frequency portion of the spectrum over rugged terrain ean not be
predicted with a reascnsble degres of accuragy. A wide varietion of
service areas has been experienced with equipment operating in both
the 30=40 and 150~160 megacycle bands in different sections of the
United Statess Bach band hes exhibited desirable and undesirable
characteristios. In order that the proper choice of operating free=
quency for the proposed mobile wnits eould be made, it was decided
that a survey of the stete would be sondueted, using equipment
operating on each of the two aveilable very-high frequency bends,
The data thus obtained have been correlated with the known characters
igties of the existing medium frequency system for the purpose of camw
parison and evaluation.

MEDIUM FREQUENCY COMMUNICATION NETWORKE. The mucleus of its
present radio network was installed by the Oregon State Figlway Come
mission in 1936 and was placed in operation during the early part of -
1937« Tt was proposed thet the system be used jointly by the Highw
wey, Polioce and Porestry Departments, with partisular priority
placed on the Police usages

The contract for furnishing and ingtelling the equipment
meeting published specifications was awarded to the follins Radio
Compary, Cedar Rapids, Iowa, Radiotelephone equipment included in
the contract were three Collins Type 20C 1000 watt transmitters, one
each of which was installed at Klamath Falls, La Grande and Salem, and



seven Collins Type 150C 50 watt transmitters installed et Astoria,
Bend, Burns, Coquille, Milwaukie, Roseburg and The Dalles. Four
Collins Type 18F 10 watt transmitters were installed, one each at
Baker, Eugene, Grents Pass and Pendletons Ten Collins Type 18F 10
watt mobile transmitters, equipped with dynamotor power supplies end
all accessories were furnished but not instelled.

Antenna structures furnished by the contractor included eight
120 foot self-supporting steel tower radiators and associated ground
radial systems, which were installed at Bums, Coquille, Klamath Falls,
La Grarde, Milwaukie, Roseburg, Salem, and The Dglles. Other antennas
erected comprised horizontal one-half wavelength currente-fed wires,
supported between wooden poles 65 to 90 feet highs

Recelving equipment furnished by the contractor wes manue
factured by the Radio Corporation of Americe for general and amateur
communication usage, identified by the type mmber ACR-175, and was
continuously tuneble from 550 kilocyeles through the higher "short
wave"” bands,

Service tests of the completed radlotelephone network were
commenced early in Jamuary, 1937. It was evident very soon there-
after thet satisfactory inter-station signals could not be received
during deylight hours fram meny of the stationse The sigml intensity
of the 50 watt stations was particularly low, indicating a need for
greater transmitter output powers« The Federsal Communications Come
mission authorized, upon application, the modification of the seven
50 watt transmitters to permit somewhat greater areas to be served by



the stations involved. The modifications required simply the ree
placement of the highevoltage power transformers with larger units,
thereby increesing the oubtput power to 100 watts,

A substantial improvement in sigmal strengths was noticed
upon completion of the modificetions in June, 19883 however, the cone
tinued use of the system md:loaw a need for higher-powered trenge
mitters at several stations having large servioce areas in which tle
eoverage to mobile units was found to be inadequate. Consistently
- dependable eommunications between even the 1000 watt stations at Salem,
La Grande, and Klamath Falls was found %o be impossible because of the
variable rim affeeting sky-wave propagation of energy at the opw
erating frequency, '

The Rules and Regulations of the Pederal Communications |
Commission prohibit the use of State Police radiotelephons stations
primarily for the purpose of handling pointetoepoint, or inter-station
messagesy however, such stations ere permitted to intercommuniecate
within their good service ranges ymidndﬁm‘b ne interference is
caused to the mobile service and, further, that messeges requirirg
radiotelephone relaying to reach the addresses are not handleds The -
Canmiseion has ellccated & group of channels in the 2.8 and 5.2 megas
oycle portion of the spectrum for the use of state police rediotele=
graph stations, by which moamv it is expected that point-to-point
traffie will be hendleds Interstate radiotelegreph networks, come
prising one "Interzone™ station in each cooperating state syStem, have
been organized to facilitate the coordination of the various agencies.



: Intrastate radimlegr&ph networks camprise two or more "Zone™ teolew

graph :tatiomu

The mum operation of a mec Police orgmimﬁon
ruquiru that all ms in the field be kept informed of Mn'bdy
‘ important eventss The rurbhu' increase in transmitter powers necessary

to provide consisgbent poiﬁbwbo-paint umniaﬁm was egonomically une
.dumﬂ. It was decided that Zone Mio'balograph equapmnt would be ine
a-bﬂled at those key stations M:g consistent radiotelephone contact
with 21l other stations in their respective 166&1 arcas, Federal Come.
mﬁ&tiogc Commiseion regulations prescribed, at that time, that en
’apnraﬂm; hoiding a license of Second Class or higher be stationed at
eath 1.000 wett transmitters Besause of their key hoa‘biom, highw
pm u&ie‘bclophom transmitters, and the presence of gqualified
technical persomel who oould readily obtain radiotelegreph operator
licenses, it was decided that the Salem, La Grande, and Klamath Falls
stations would Sa equipped with auxiliery rediotelegraph transmitting
and receiving equipment,

The signal strength of the 100 watt transmitter installed
at Milwaukie was found to be insufficient to override the high moise
levels encountered in the Wopgliun area ‘or Portland by the mobile
units, The écllim Redio Compeany representatives were consulted re=
garding the eﬁilability of a suiteble replacement transmitters It
wos determined that the 500 watt Collins Type 202BA-10 transmitter
would meet the specifications and, in addition, provide equipment
necessary for use as an Interzone radiotelegraph stetion, since it
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was designed for operation on any one of ten selected channels, with
integral means for rapidly changing the operating frequency and type
of emissions The 100 watt Collins Type 150C transmitter originally
installed at Milwaukie was replaced with a Type 202BA=-10 unit in
February, 1939, resulting in complete coverage of the mobile service
eres and establishing the nucleus of a Zone/Interzone rediotelegraph
network.

The 100 watt Collins Type 150C transmitter installed at Bend
was replaced with a 500 watt Collins Type 202B transmitter in Merch,
1939, This equipment is similar to the Type 202BA«10 transmitter ine
stelled at Milwaukie except that it is designed for operation on a
single frequency. The 100 watt transmitter removed from the Bend
station was then installed at Perndleton, replacing the 10 watt unit,
which wes moved to Meacham. A 120 foot selfwsupporting steel tower,
identical to the eight towers furnished as a part of the original
system, was erected at Medford and the 100 watt transmitter removed
from Milweulde wes installed at Medford in May, 1930,

Many inguiries were being redeived by the Highwey Commission
from the travelling public regarding snow and road conditions over tle
Santieam and Wapinitia passes during the win'b;r monthse Reports of the
field personrel stationed in these areas were usually received by mail,
sime direct communication was effected by means of a Forest Service
telephore system, which was often out of service during the stormy
seasons. To provide reliable contact with these points, two 50 watt

composite radiotelephone transmitters were designed and constructed in
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the maintenance shop at the Salem headquarters station by department
technicians, Because of the fact that commercial power was not evaile
sble at these remote locations, the transmitters were equipped with
dynamotor power supplies. One of the tramsmitters was installed in
January, 1940, at the Santiem Junction Mainterance Station, located at
the junction between highways US=20 ard Oregon 222 in the Cascade Moun=
tainse The second unit was installed at Govermment Camp in May, 1940,

Three radiotelegraph transmitters having rapidly-operating
frequency changing mechanisms and output powers of 250 watts also were
designed and constructed in the Salem shop, The transmitters were
equipped to operate on any nelomd one of four frequencies: 2804,
2808, 5140, 0r 5195 kilocyelese One frequency in each of the two
bands wes designated as a "ealling™ channel and the other as &
"working" charmels The use of the radiotelegraph equipment, which
was placed in service in July, 1940, permitted reliable contact to
be made between zones at all hours when radiotelephone signals were
weak. Messages addressed to stations other than the Zone stations
were releyed by radiotelegraph between the Zone stations and then
re-transmitted to the designated eddressee by radiotelephone.

Further changes were found to be ngcessary to provide more
reliable coverage to the mobile units in same aress. The Type 150C
100 watt transmitter originally installed at Roseburg was replaced
with a Type 1508-2 250 watt unit in July, 1940, and was moved to Eugene,
‘where it replaced the Type 18F 10 watt equipment in September, 1940,
A 500 watt Gereral Eleotric Type 4G3A2 transmitter was purchased and
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installed at Medford in December, 1940, replacing the Type 150C 100
watt unit which was moved to John Day and placed in operation in
Januery, 1941+ The 10 watt Type 18F transmitter mmoved fran the
Bugene station was equipped for portable operation ard instelled

at Austin, where it was used %o commmniecate primarily with the

John Day stations The Austin installation was originally intended
to be of a temporary nature, but the need for relisble communication
during the stormy winter months has demonstrated the advisability
of mi;itaining the station at that location.

Upon the completion of the Willemette Higlway, Route 58,

& third composite 50 watt treansmitter wes constructed and installed
at Odell Lake in November, 1940, to provide a means of keeping the
travelling publie informed as to weather and road conditions in the
vieinity of the Willamette Pass,

Further expansion and development of the redio networlk was
halted by World War II, during which time the sys tem demonstrated its
usefulness as a vital link in the national defense organization,
Following the end of hostilities, nine composite 250 watt transmite
ters were purchased from the State of Maryland, which replaced its
1698 kilooycle smplitude modulated equipment with frequency modulated
very-high frequency trensmitters.

An extensive exparsion program incorporating these units has
been plamned amd partially completeds The 10 watt Type 18F transmite
‘ee} 8t Beker was replaced with a composite 250 watt transmitter in

November, 1947, A second 250 watt transmitter was installed at Ontario
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and placed in operation in February, 1948, Application has been filed
- with the Federal Communications Commission for a Construction Permit
authorizing the insballation of the third composite 250 watt transe
mitter at Aprlington,

It is proposed that five of tle remaining six units will be
used to replace the 100 watt transmitters presently installed at
Astorias, Coqille, Bugene, The Dalles, and Pendleton. The sixth will
be installed at Newporte The 100 watt equipments removed from these
stations will be placed in service at Tillamook, Grants Pass, Odell
Lake, Blue Mountain Pass on Highway USe395 near tle Oregon=Nevada
border, and Redmond, The 50 watt transmitter removed fram Odell Lake
will be installed at Corvallis and two portsble stations incorporating
the Type 18F transmitters removed from the Baker and Grants Pess
stations will be disposed temporsrily at Seneca and Chemults

It is intended that the primary service ares, ss referred
to in the following discussion, shell be interpreted as being that
area in which consistently reliable signals can be received by mobile
units having normal receiver sensitivity, as is encourtered in prace
tices The primery service ereas of all stations comprising the nete
work have been determined by experienece, obviating the necessity of
comparing actual measured field intemsities. The observed maximum
service ranges of stations having equal output power have been come=
pared and found to be approximetely the seme in all cases, irrespec-
tive of the location of the stations

The primary service area data thus obtained have been reduced
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to graphical form and are shown as areas concentric with the trans=
mitter location on the maps of Figures 1, 2 and 3,

The coverage obtained with the stations as originally ine
stalled is shown in Figure l. The incomplete degree of service is
immediately apparent by inspection.

The map of Figure 2 shows the primary service areas covered
following the completion of the first period of expansion prior to the
begiming of World War II in 194}, It is evident that mmercus gaps
existed between individual areas. Coverage of the heavily-travelled
arterial highways US30 and US-99 is shown to be very inadequate, as
is service along the Oregon Coast Highway, US~10ls As shown, &
mobile unit operating along the Columbia River Higlway, US<30, -1115-
virtually isoleted from the radio commnication standpoint between
Bonneville and & point near Pendleton, with the exception of the area
in the vieinity of The Dalles. Likewise, dependable signals will not
be received between a few miles south of Baker ard the OregoneIdaho
state line at Ontarioc.

Figure 3 is a map showing the expected coverage of the nebte
work after completion of the current expansion programs Coverage along
the arterial higlways is indicated as being virtually complete. The
sheded areas shown represent the service ranges obtained or predicted
urder the most unfavorable conditions experienced or anticipateds
Average coverage is actually in excess of the primary service areas -
shown, deing substantially useble signals throughout a large

- part of the mobile service regionse
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Figure 2e

Primary service areas of radio network statims in 1941
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RECEIVING EQUIPMENT, The RCA Type ACR~175 receivers ine-
stelled as original equipment in all stations of the network proved to
be unsatisfactory in several respects, although they were reascnably
well designed considering the state of the arts The selectivity was
found to be insufficient to reject adjacent-chammel signals during
those hours of derkness when conditions were favorable for the good
propegation of sky-wave signalse. The variable~tuning feature was une
desirable because of the frequent detwming by accidental mechanical
shocks and because of the inherent frequency drift due to thermal and
humidity changes. As a means of partially solving the tuning problem,
hourly equipment tests were scheduled to permit each operator to adjust
his station receiver. Occasional bursts of noise would cause the
operator to deorease the volume control settirg to a point where a call
could not be heard.

The Radio Manufacturing Engimeers, Peorie, Illinois, ane
nounced in 1940 the development of a receiver designed expressly for
fixed=frequency services, The RCA Type ACR=175 receivers were re-
placed with these newly-announced umits, modified to specifications
and designated RIE Model SPD-13, They were found to be extremely
selective and sensitive. Freedam from frequency drift was insured
by the incorporetion of a quartz orystal local oscillator frequency
controlling element. A Carrier-operated "squelch" circuit caused the
receiver to remain quiet in the absence of a received signal,

Immediately after the installation of the new receivers the
network acquired a high degree of reliability. It was found that
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satisfactory point-to=point comminieation could be maintained during
the greater pert of the average day and the use of the Zone radiotele
graph equipment was abandoned.

The high radio noise intensity characterized hy the ine
ereasing use of electrical appliances and industrial machinery forced
the removal of the station receivers at Salem, Bend, La Grande, lMedford
and Klemath Falls to remote locations having low ambient noise ine
tensitiess In such ingtallations, the audio frequency output of the
receiver is transmitted at a low power level by means of metallie
eircuits to the station, where it is emplified to the power level rew=
quired to operate a loudspeskers A further improvement in the pere
formance of the redio network wasg effected by these changes. It is
expected that similar instellations will be made at the majority of
~ the stations within a period of several years. Further refinements
in the receiver ecircuits have been introduced which tend to increase
the overall effectiveness of the equipment.

One of the pro;blans resulting franm the removel of the re=
ceivers to remote locations was the adjustment of the operating threi—
hold of the squeleh circuits. Adjustment during periods of high
ambient noise intensity resulted in loss of effective sensitivity
during more quiet periods. An automatic squelech threshold cireuit
was designed end installed in the receivers which causes the loudw
speaker to become operative only when a signel having an intensity
exceeding the noise level is received.

MOBILE EQUIPMENT., Ten Collins Type 18F 10 watt transmitters,



equipped with dynamotor power supplies, were furnished under the
original instaellation contracte These units were installed in snow-
plows and other maintenance vehicles, which were equipped with
sectional antemmas having a length of 25 feet. It was mnecessary for
+the operetor to stop the vehicle, put the separate antenna sections
together and fix the anternna in a heavy-duty socket provided on the
vehicle before making a transmissions The range was very limited
and, because of the inconvenience imvolved, the mobile units were
seldom used and were subsequently removed from the heavy equipment.,

It was evident that a more efficient end practical antemna
system would have to be designed before effective use could be made of
the medium frequency mobile unitse A series of experiments was underw
taken, using & passenger car for a test vehicle, and the relative ef=
fectiveness of a mmber of antenna systems was determined.

A single=turn loop, comprising an insulated wire extended
Jongitudinally over the top of the car fram the front to the back
bumper, with the car body completing the ecireuit, was triede Very
strong sigmls were received from the vehicle when it was in the
vicinity of the receiver due to the strong induction field; however,
the rediation field proved to be very weak and the signal intensity
decreased rapidly as the vehicle moved away from the receivers larked
directional properties characteristic of loop antennas were observed
and the system was discarded as unsatisfactory.

A ™pop-loaded" anternal developed for mobile use by the

United States National Park Service and Stanford University was tested
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and found to provide a comparatively efficient radiator, having a
measured power gain of 12.2 decibels as compared to a base=loaded Vers
tical whip antenna of the same length (1, pe 52)s This antenna come
prises an inductor and capacitor elevated above the vehicle by a vere
tieal, tubular metal supporting member, which is insulated from the
vehicle and energized by the transmitter. Construction and mode of
operation is similar to that of a conventional sectionalized tower as
used in broadecast engineering practices The inductence of a ocoil,
which is electrieally comected in series between the supporting
member and a short whip, is adjusted so that its reactance is very
nearly equal, at the operating frequeney, to that of the combined
eapacitive reactances of the short whip and & shielding tube placed
coaxially around the coil. When the anterna is so adjusted, the
current antinode appears along the supporting tubuler member, which
is the prineipal radiaeting element.

The tuning operation was found %o be a very critical proe
cedure, sinece it was necessary to adjust the inductance of tre coil
by removing wire one=half turn at a time in order to reach the op-
timum tuning point without decreasing the circuit Q by the addition
of endweffect or eddy-current losses. The properly adjusted top=
loaded readiator wes found to produce an effective serviee range of
approximately 15 miles when emergized by a 10 webt mobile transmite
ter.

It was felt that a more powerful mobile transmitter would be

required to provide a satisfactory answer to the mobile cammnication
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problems An experimental mobile transmitber having an output power of
40 wetts exd incorporating Minstant heating™ filement tubes was de=
Biies sid salintruoted Bt e Sulun Shit N s e taled: 1 i Sevk
vehicles The effective service range produced by this wnit was found
to be 25 to 30 miles, as would be predicted by simple caleulations

A series of measurements was made tc secure data for plotting
the relative field strengths produced by the mobile unit in the Salem
arens A Hallicrafters Model SX-17 receiver, installed at the Salem
station, wag used as the measuring instruments The sigmnal strength
meter integral with the receiver and scaled in "S"™ umits of 1 through
9, in accordance with amateur radio practice, was calibrated in terms
of mi'crmltn input to the receiver antema terminals by the use of a
General Radio Model 605 Standard Signal Generatore. From experience,
it had been determined that a signal producing a deflection of 85,
corresponding to an input voltage of 8.6 microvolts, represented a
limit below which communication was not consistently reliable be-
cause of variable loeal noise conditions. The power ratio between
8 unit intervals in the range between 85 and 89 was foud to be
reasonably linear, averaging approximately €6 decibels. For the sake
of convenience, the standerd scale readings were recorded during the
testse.

The test vehicle, equipped with the 40 watt transmitter and
" top=loaded antenna, was driven over highways extending very nearly
radially from Salem and & large number of test measurements were made.

Identical routes were covered from three to five times during different
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hours of the day and over a period of several weelss The data secured
were plotted for each radial line and an average reading detemineds

The average measwred relative field strengths prodiced by
the test vehicle are shown on the contow map of Figure 4, in which
the contour intervals represent a power ratio of approximately 6 deciw
belss Police patrols operating from the Saglem headquarters station
cover that area bounded by the towns of Auyrora, Valley Junction near
Grande Ronde, Corvallis, Albanmy, Mill City and Molallas As can be
seen, usable signals were received from all boundary locations with
the exoception of Mill City, a fact which contributed tc the decision
ﬁo install additional mobile transmitiers operating on the medium fre=
quency chennel o

Furtler investigation of the antenna problm led to the
development of an improved method of han-loﬁi%:g a vertiecal whip
radiator (2, pp. 24-25) which mrovided en antenna having a higher
rediation efficiency than the top~loaded type without the mechanical
disadvantages of the latters It was found thet the antemma current
incresmed es the L/C ratio of tho paralleleresonant lumped=element
eireuit comected belween the antenna and growd was increased, bew
coming maximm when the only capacitance shuntirg the loading induce
tence was that of the antema whip plus the stray capacitance of the
eircuits The reason for the cobserved effect wes obvious upon cone
sideration, since the girculating current in the parallel-rescnent
eircuit was being divided between the shunt loading capacitor and the
distributed antenna and stray capacitences cambined in inverse
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proportion to their respective sapacitive reactances.

cmpzmgsgeummeoemm-xmw
moans of & flexible coexial travsmission line heving a nominel impede
ance of 72 olms and connected to the loweimpedance end of the loading
inductor, between grownd and & tap approximately 5% of the total mume
bor of turns from the grownded end of the coils The position of the
excitation tep wee determined by experiment, being thabt point which
provided & resistive termination at the transmitter end of the transe .
‘mission line.

4 9 foot vertical whip anterma wes besewloaded by means of
the irproved system, being tured to resonance by adjusting tle mmber
of turms in the loading inductor, & method identiesl to that used for
adjustment of the topeloaded anterma, The anterme current, messured
at the base of the vertical whip, was found to be 1.2 ampeross The
current at the base of the btop-loaded radiator was found to be 0.5
emperes when energized by the same 40 watt tranmmitter. Mleld tests
of the improved base~loaded system indicated tlat a substartial ime
provement in rediating efficiencsy hed been effected, the field strength
being increased spproximately one 8 wnit (equivalent to e power gain
of ¢ decibels) tlhroughout the area shown in Figure 4,

In order to sbplify the tuning procedure, which wos necese
sany only et the time of imtial irstallation of an anbenna, various
types of powdored-iron cores were inserted inte the loading inductor,
boing mechanically variable aleng the axis of the coil Yo permit ade
justment of the reluctence of the eireuit, An adjustable, 1% ineh
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dismeter solid core of either Stackpole Type G2 or Aladdin Type 560
material 2 inches in length was found to provide a satisfactory tuning
medivm when used with an inductor 2.25 inches in diameter and 3.1 in-
ches long, ¢lose-wound with 73 tuns of #18 enamelled copper wire and
tapped for excitation 4 turns from the grounded end.

Experience had indicated that a whip length of 9 feet was
too great to eliminate the frequent striking of overhsad wires, trees
and other objectss The entemna length was decressed to 7 feet without
appreciable difference in the rediated field strength and was adopted
as a stendard size, . :

The measured voltage gain of a 7 foot vertical whip, base=
loaded by means of a varisblewreluctance induector, vu. fourd to be
11:1, corresponding to & power ratio of 2048 decihels, as compared to
the same whip without the loading meanse.

The 40 watt experimental mobile transmitter was redesigned
to provide a model for the production of permenent units, and a total
mumber of 19 identical trensmitbers were constructed and installed in
patrol cars op~~ating in the Klamath Fglls, Medford, Roseburg, Eugens,
‘Goquille and Selem areas, The consistent commnicstion renges of the
wnits during daylight hours varied, according to the receiving con=
ditions as affected by local noise in the respective areas, but were
found to be compersble to that experienced in the Salem areas

During evening and nighttime hours, the mobile unit operators
found that often they were unable to contact their base sﬁaﬁon beyond
a distance of 10 or 12 miles from the station receiver. The increased
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background noise in the station receiver due to the sky-wave propa=
gation of distant atmospheric disturbances contributed to the dif=
ficulty. Interference effects between sky-wave and growmde-wave com=
ponents of the radiated signals were observed, causing severe fadinge
It was found that polarization effects became very pronounced during
this period; switching the station receiver input froam & balanced=line
horizontal doublet to an unbalanced "I'" entenna permitted satisfactory
reception of a signal that ocould not be heard when the doublet anterms
wes used. It was found that the Medford and Roseburg units could com=
minicate with the Salem or Bugene stations more easily at night then
with their own base stations, Obviously, such effects ere undesirable
in an emergency commnication system, which must be capable of pro=-
viding relisble commmication betwesn the headquarters stations and
their mobile wnits at all hours of the day and night.

Difficulty is sometimes experienced by those fixed stations
separated by distances of 45 to 556 miles, such as Milwaukie and Salem,
due to the "skip distance™ effects which prevaeil under those conditions
favorable for good sky-wave propogation. The higher power output of
the transmitters at stations so separated reduces the diffieculty to
that of the amoyance factor caused by fading.

INTERFERENCE. The State of Oregon has been very fortunate
in having had alloecated for its use the 1706 kilocycle chamnel, since
it is effectively a clear chamel excepting during some hours of the
night, Adjacentechamel interference was experienced with the iritiel

equipments however, the installation of the more solective RME SPD=13



station rmiﬁu has ecampletely eliminated such difficultys Some
sigrals of relatively low intensity are received during _tha night
from other systems loeated in the eastern part of the United States
and operating on the same ohannel,'lmt the irterference produced is
insignd £ oant, ,

The wartime instellation and subsequent use of LORAN nete
works in 'bho 1800 Yo 1900 kilooyele band has resulted in some inter=
ference of a serious nature, being partioularly troublesome at those
:‘!;atiom situated west of the Cascade Mounteins, DBecause of the in-
herently steep wave-front characteristics of the m-:i’m produced
by LORAN transmitters, keying sidebands ere evident in the 1706 kiloe
cycle chamel, The addition of highly effective peek-limiting noise
silencers to the station receivers affected has reduced t& inter=
ference fram this source to a tolereble point, although the keying
transients can be heard during night hours.

A rether wmsual typs of inmterference beceme evident afber
the assigmmert of the 1240 kilooyecle channel for the operation of
broadcast stations EFJI in Klameth Falls and KWIL in Albeny. A modern
superheterodyne receiver tuned to 1240 kiloeyocles hes a local oscile
lator frequency in the vieinity of 1700 %o 1710 kilooycles, depending
upon the acouwracy of aligmment and station selections The signel
strength radiated by a local oscillator is sametimes very appreciable,
having been heard and identified at a distance of three miles from the
station receiver at Salem., This type of interference proved to be
particularly troublesome at Klamath Falls, where the noise level is



high end the only broadecast stations that can be received satis-
factorily during daylipght hours are those opereting locally. The
Klamath Falls station receiver wes relosated to a site near the
wartire Marine Barracks facllity, several miles north of the oity,
in order to solve simultansously the local osoillator heterodyne end
noisy power trensmission line interference problems,

VERY~HIGH FREQUENCY SURVEY, In order to determine the efe
fectiveness of equipment operating in the very-high frequency bands
of 30-40 and 150-160 megacycles per second, it was decided that the
locations represemtative of terrain likely to be encountered in all
parts of the state would be surveyed with actual mobile equipme mbe

¥amfacturers! representatives were contacted %o ascertain
the evailability of suitable equipmant with which to conduct the tests.
Two mobile transmitter-receiver combinations, adjusted for operation on
& frequency of 154,49 mgauyclck, were made available for use through
the courtesy of Motorela, Incorporated, while two mobile combinations
opereting on & frequency of 33.14 megacycles were genereusly provided
by the Link Redio Corporation. It wae felt that these equipments were
representative of the wellwengineered types commerecially available.

The 154449 megacycle equipment furnished camprised tweo
Motorola Model FMIRU=-30D Trenmsmitter~receiver combinationse The trans-
mitter wnit was rated to deliver 30 watbts of narroweband frequency
modulated energy to the anterma, which comprised for mobile use & onge
quarter wavelength (19 inch) vertical spring steel wire, mounted cenw
trelly through and insulated from the top of the test vehicles The



30

receiver unit was designed to have an overall sensitivity such that
20 decibels of noise quieting wes produced by an input terminel vole
tage of 1 mierovolt.

The equipment operated on a carrier frequency of 33.14 mega=
oyeles comprised one Link Model 35«UFM transmitter, one Link Model
50-UFM transmitter and two Link Model 11-UF receivers. The transmite
ters were rated to deliver to the antenna 36 watts and 50 watts re-
spectively of narrowwband frequency modulated energy.

The mobile antennas used on the frequency of 33.14 megacycles
throughout the tests were of the one-quarter wavelength vertical whip
type, supported along the left rear side of the test vehicle by means
of & rugged tripod frame. A portable, knock-down "ground plane” an-
tenna was tested end fourd to provide less sigral strength than the
mobile type, probably because of some difference between the operating
frequency and the resonant frequency of the only evailable antenns of
that type. For the sake of convenience, it was decided %o use the
mobile 33,14 megw‘ayele antemmas for surveying purposes, with tlhe reser-
vation that deeided improvement in the results secured could be effec=
ted through the use of a properly designed antemma of the coaxial or
ground-plane type, either of which is umwieldy and difficult to install
temporarily.

A coaxial antenna, comnected to the 154.49 megacycle transe-
nitter~receiver combination by means of flexible coaxial transmission
line was used at the fixed or base station whenever possible. Because

of its small pmioal dimensions, installation of such an antenna on a
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high tree or other object was not usually difficult. It was felt that
the results provided by the use of the exterml coaxial antenna would
be representative of those which might be expected with a permanent
installation at the same location.

Sinee highways US-30 and US-09 constitute the heavily-travel-
led traffic arteries across the State of Oregon, it was felt that the
imstallation of & new mobile communication system would logically be
started elorg these routes, It was decided, therefore, that tlese
highways would be surveyed throughout their lengths, so that an ac-
curate appraisel of the station equipment requirements could be made.

The equipment wes mede availsble for several weeks during
the months of December, 1947, and January, 1948, and because of other
committments of the manufacturers it waes necessary to complete the
tosts at the earliest possible date. It was unfortunate that the sur-
vey was necessarily conducted during that part of the year when many of
the sites selected as being desirable for receiving locations were rot
ensily accessible by automobile. Considerable difficulty was ex=
perienced throughout the tests due to mud, snow and rain. The tests
in the vieinity of The Dalles were conducted during the 24-hour period
having the heaviest totel rainfall that had been recorded in the his-
tory of the Weather Bureau.

The survey procedure was practically identical for each
location tested. One vehicle heving both 33.14 megacycle and 154,49
megacycle equipments installed in it was stationed at the location

gelected for the base station, which was usually an elevated and
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reasonably accessible points The other vehicle, also having equip-
ment operating on both channels, was driven over the roads and highe
ways in the area to be surveyed. Test calls were made at one mile
intervals by the mobile unit and verified by the base stations. The
actual test calls were of short duration so thet the operation of both
chamels could be compared under identical conditions and from the
same locations,

The base station receivers were each equipped with ine
dicating instruments to measure the limiter grid ourrents produced
by the received signals. At the beginning of the survey, limiter grid
current readings, which ere an index of the relative sigmal field ine
tonsities, were recorded. The frequency of the test calls, usually
averaging one test call on each chammel per mimute, posed a difficult
recording problem for the base station operator. After gaining exe
perience, it was found that the receiving operator could describe the
sigmal strength by estimating the sigmal-to-background noise ratio
present in the receiver. Sigmel intensities were subsequently recorw
ded in five degrees of quality; i. e., SATURATED, defined as having
sufficient intensity to produce complete limiting and eliminate all
except inherent receiver noise, SLIGHT NOISE, MODERATE NOISE, SEVERE
NOISE, AND CLIPPING, The latter condition referred to the inter-
mittent closure of the carrier-operated squelch cireuits due to lack
of sufficient received signal intensity.
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ASTORIA AREA SURVEY. The survey was commenced at the wes=~
tern end of highway US=30, at Astoria, on December 19, 1947, Inspecw
tion of the topography in the vicinity of Astoria disolosed that the
most logicel choice for a receiving site was easily accessible by auto=
mobile and also would be available for use as a permanent location if
4% should prove to be satisfactorys The site chosen was near the base
“of the Astor Column, at an elevation of 595 feet above mean sea level.
The momment area is the property of the City of Astorie, which ofe
fered the use of the lccation for the survey and eventual permanent
installation if desired. Power and telephone cireuit facilities were
available at the site.

The base station vehicle was parked near the caretaker's
quarters, upon which the external antennas were erected. The 154 .49
megacycle coaxial antema was fastened to a pole and raised %o a height
of 30 feet above the ground. A portable, knockedown "ground plane"
entenna, resonant et a frequency somewhat higher than 33,14 megacycles
but the only one available, wes also erected on a pole and raised ‘bo a
height of epproximately 25 feet above the ground.

Two test vehicles were used in the survey at this locationg
the 154.49 megacycle transmitter for the stendard test vehicle had
not been delivered when the test was conducted, so the Motorola rep-
resentative furnished end operated his personal automobile, in which
such equipment was installeds The 33,14 megacycle equipment had been
instelled in the standard test vehicle prior to the test.

Test calle were made at intervals of one mile, or whenever
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an easily identified check point had been reached, the leading vehicle
making the first test from a chosen location so that the following
unit would be able to test from the same point without the necessity
for stopring either vehicles

Along highway US=-101, solid signals were received on both
frequencies from Astoria south to the tunnel through Arch Cape, at
Milepost 3646, slight noise appearing on 154.49 megacycles in the
vieinity of Cannon Beach. Mo signals were received on 154,49 negae=
cyeles from the Arch Cape Tumnel to the Nehalem River Bridge, although.
contact was established intermittently, with moderste to severe noise
and frequent elipping, oh 3314 megacycles.

After reaching the Nehalem River bridge, the vehicles ree
turned north by way of Oregon Route 53 to the Necanioun Junction with
Oregon Route 2. The 154,49 megacycle signals were heard intermittently
along thie seoction, with severe noise and elipping generally,becoming
saturated at the Coast Renge Summit, 3 miles south of Necanicum June=
tion, The signal strength on 33.14 megacycles was sufficient to pro=
duce excellent signals, with slight to moderate noise, from all lo=
cations along Route 63 with th; exception of a short section between
Miloposts 8 and 4, immediately south of the Coast Range Summit, where
the background noise became severe.

Upon reaching the Necanicum Junction, the vehicles turned
east on Oregon Route 2+ The 154.49 megacycle unit was heard with
solid signals to a point near Elsie, at lMilepost 20, beyond which clip=

ping and severe noise becams evident., Contact was lost at Milepost 23,
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3 miles east of Elsies The 33,14 megacycle unit was received with ex=
ecellent signal strength and slight background noise to a point 7 miles
east of Elsie. The vehicle encountered a severe snowstorm at that
point, and, because of the late hour and inclement weather, it was
decided to return to the base station at Astoria. The signal strength
at the tuwning point indieated that the limit of satisfactory communie
cation had not yet been reached,

After the vehiocles hed returned to Necanicum Junction, the
effectiveness of the 33,14 megacycle ground plame antenna was checkeds
The test vehicle stopped and made a test call, during which the limiter
grid current reading at the hase station receiver was recordeds The
ground plane anterma et the base station was tlen dlscomected from the
33.14 megacycle equipment and the mobile whip was comected in its
places Another test call was made and the entenna tuning of the base
station receiver was readjusted, after which the grid current reading
wes again recorded. It was fournd that the mobile antenna produced a
higher grid eurrent reading than the external ground plane anterma that
had been used throughout the test period previously desecribed. The
difference between the resonant frequency of the antenna and the equip=-
ment operating frequency wes thought to be the reason for the unexw
pected results. _

On the following day, the test vehicles travelled east on
highway US=30, The signals on both channels were saturated from the
base station east to Bradley State Park, beyond which noise appeared

on each frequencys The 33414 megacycle signels were moderately noisg
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at Mershland, sequiring severs noise and elipping beyond that point,
while the 154,49 megecycle signals were understandable, with moderate
to severe noise, to a point 2 miles west of Clatskanie, at Milepost 67

As & result of the tests in this ares, it was felt that the
coverage secured on either chamnel would be adequate to provide satise
factory service, but that the results cbtained on 33,14 mégacycles inw
dicated that more complete coverage would be mrovided by the lower of
the two frequency bands. 8ince good coverage was obtained from the
site chosen, which was desirsble for other reasons previously menw
tioned, it was felt that the permanent instellation should be planned
on the basis of these factors.

PORTLAND AREA SURVEY. The experience of several of the users
of very-high frequency systans in the metropoliten area of Portland was
considered in the search for the best receiver site. It was decided
that the top of M. Scott, southeast of the City, offered the greatest
possibilities as a base station location.

Prior to the wndertaking of the general survey, the Link
Radio Corporation representative had made a preliminary survey of highe
ways US-30 and US«50 east from Portland on a frequency of 33.14 mega=
eycles, using the equipmert which was later mede available for use in
the general survey. The tests were witnessed by the writer and the
deta seocured are inoluded in the following discussion in the same mane
ner ag if they had been made during the general surveys The conditions
under which the preliminary tests were made were identical to those

following, with the exeception of the fact that a permanently-installed
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coaxial antenna, owned by the Portland General Electric Company and a
part of their 30=40 megacycle system equipment, was used at the base
station instead of the mobile whip antenna.

On December 20, 1947, the base station was set up on the
nortiwest edge of the top of Mt. Seott, at an elevation of 1,170 feets
The 154,49 megacycle coaxial antemma was. erected on & pole md raised
%o & height epproximately 20 feet above the grounds The 33,14 mege=
oycle equipment was not available for use during this test, but the
arees imvolved hed been covered previously by the preliminery survey.

Along highway US=50, the signals produced on both channels
were solid with little noise from Portland east to Govermment Cemp, at
Milepost 5446

A considerable amownt of apprehension was felt concerning
the possibility of adequately covering the Columbia Gorge slong highe
way US-30, All fears were dispelled, when it was found that the sig=
nals produced on either frequency were solid from Portland east to
Milepost 55, becoming intermittent with severe noise and elipping bee
tween Milepost 55 and the IMtchell Point Tunnel at Milepost 6le To
commnication was posgible from along the higlwey east of Mitchell
Points however, contact with the base station was established on 33,14
megacyclos from & hill top in Hood Rivers

As would be anticipated by inspection of the terrain, the
aree from Portland south to Salem along US«OSE was covered with solid,
saturating signals on both frequencies. The test vehicle was not
driven farther south than Salem for the survey in this area, although



it is expected that satisfactory signals would de mm on both
chanmels o Albany. :

On December 22, 1047, the base station was egain set wp
at the seme location, but with the 35.14 megacyele equipment ine
stelleds The 154449 megacyecle coaxial antenna wes again erected at
2 height of 20 feet and the mobile anterma was used on 33,14 meges
‘oycles throughout the best,

From Porbtlond west on hiphwey US-80, solid signels were re=
voived on 164449 megacycles o the Sop of tiao ¥11 imwdiately west of
Rainler, at Milepost 52, Because of the fnet that the elevation of the
highway dropped very rapidly beyond that point, it wes expected that
the signal strength alse would drop very repidly and the test vehicle
roturned towerd Portland, The signels on £58.14 mezecyoles were solid
to Little Jack Folls at ¥ilepost 45, besoming irtermittent with severe
noise and ¢lipping between Little Jack Fells and Rainier. Contact
oould not be established from the business district in Rainier on 835,14
megaoyolos, although weak sipnals with moderate to severe noise were
experionced when the test vehicle was on the scuth epproach of tle
Longview Bridges

The test vehicle returned towerd Portland from Rainier,
turning soutlwest at St. Helens and talking & pravelled red toward
Vernonia, Cortect was maintained on both chennels fram St. Helens
%o & point 26 niles west of 5%, Usloms, beyond which 154449 megeoyole
sigeals were not received, The 33,14 megecyole sipgmls were saburated
from 8t. lelers %o mear the hwetion with Oregon Route 47 at Fitteburg,
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Slight noise appeared at Pittsburg, rapidly becoming severe and ¢lipe
pinge Contect established intermittently between Pittsburg and
Vernoria, with severe noise generally throughout the section,

Test calls were made from a 500 foot hilltop near Vernonis,
the location being that selected by the local Power Utility for their
station sites Contact with the base station on Mk, Scott was estabe
lished on both channels, the 353,14 megacycle signal having slight
noise and the 154.49 megacycle signal having moderate background noises

Intermittent commnication was maintained on 33.14 megacycles
from Vernonia to Glemwood Junotion, at which point contect was again
established on 154.49 megacycles. The vehicle was driven west on
Route 2, with solid signals being received on both chamels to the
summit ‘or the Coast Rarge at Milepost 27, 3 miles west of the Clatsop=
Tillamook County Line, in Clatsop County. This was the turning point
reached when the Astoria aree was surveyed, indicating tat a good
coverage safety factor would be provided along Roube 24 Slight to
moderate noise was evident on each system, with the 33,14 megacycle
gignals having greater aprarent strengths At Milepost 27, it was
determined that the 154.49 megacycle signal strength dropped rapidly
beyond the summit, while that of the 33,14 megecycle signal showed
evidence of remaining useable for a somewhat greater distance. The
test vehicle was turned around at Milepost 27 and the eturn trip to
Portland was starkéd. The sigmals became quiet on both frequencies
when the Sunset Tunnel was reached, becoming saturated between Forsst
Grove and Portland,
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The results of the survey of the Portland area indicated that
satisfactory coverage could be secured on either frequengy, with the
154,49 megacycle charmel providing slightly greater range aslorg the
western end of the distriet on Highway US«30 and the 33,14 megacycle
chanmnel having greater coverage in the mountains end valleys west of
Portland alorg Route 2¢

The receiving site chosen was found to be exesllent, proe
viding greater coverage from a single location than is now provided
by en existing 30-40 megacycle lyatem in the same area with three
widely separated receiver installations emergizing loudspeakers et the
eentral control point, Because of its ideal situationwith respect to
the surrounding terrain, including the metropolitan area, Mt. Scott
may prove to be undesirasble for & receiving site. Being a natural
location for the installation of very=high frequency systems, pare
Hoularly the commereial frequency modulation broadcast end television
services, the problem of spurious responses and receiver desensitizing
by high intensity radioc frequency fields may becore so serious as to
overcome the advantages of the site. Several very-high frequency
systems are now installed there; the addition of others may prove to
be mutually detrimental unless the systems are all well engineered.

THE DALLES AREA SURVEY, The base station was installed
Jumary B, 1948, on the top of Seufert Hill, mear the Civil Asroe
nauties Administration's redio range station east of The Dalles, at
an elevation of 1,200 feet above mpan sea levels The 154.49 megacycle
coaxial anternma was erected on & pole and raised to & height of 14 feet



above the ground. The mobile whip was used as the antemna for the
33414 megacycle equipmernte

The test vehicle was dﬁvon on highway USe30 fran Portland
to The Dalles afber the base station had been set up, and test calls
were commenced in the vieinity of Cascade locks, in accordamse with a
prearranged schedule. Contact was first established on 33,14 megee
oycles rear Viento, the sipgnals becoming solid, with slight noise, at
Milepost 55, The 154449 megacycle signal was first heard at Milepost
55, where it immediately became solid, with slight background noise.

The wit travelled east past The Dalles and the signals on
both frequenies were solid to the John Day River at Milepost 122, on
the Shermen«Gilliem County line, beyond which no contact was possible
on either chammels A large amount of "swinging" was noticed on both
froquencies between Mileposts 108 and 118=~first ome would became
coampletely quieted while the other developed noise, then the situation
would be reversed sudderly. Comrmnication quality signsls were
received generally along this 10 mile section, although soms celipping
was evident on 15449 megacycles.

In order to investigate the behavior of the very-high fre-
quency waves in rolling terrain typiocal of that found in central eas-
tern Oregon, the mobile unit was driven south fram The Dalles along
highway Oregon 28 to Maupin, along US«50 to its junotion with US-97,
and north on US«97 to its junction with US-30 at Biggs. Both chamels

provided solid, saturated signals from The Dalles to the Tygh Vglley
’ Ridge at Milepost 27+ Communieation was impossible on either frequency
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in the 10 mile eanyon section between Mileposts 27 and 87, after which
33,14 megacycle signals were solid to Maupin Junction. The signels on
154,49 megacycles were not heard until Milepost 38 had been reached,
after which they were solid to Milepost 65, No Mhsr contact was
made on 154,49 megecycles between Milepost 65 and US-97, or between
US=07 and Biggs on US=30, Contact on 33,14 megacycles, however, was
solid throughout the remainder of the route with the exeeption of some
degree of olipping in tle town of Maupin and a total absence of signal
in a 2 mile canyon section between mlepoQu 8 an:i 10 of US«7 near.
Biggs. |

- The results of the survey in the area of The Dalles indicated
that the most complete coverage would be secured by the use of tlhe
laver frequency. The total lack of signal in the canyons mear Biggs
end Tygh Valley Ridge posed problems that could be solved by the use
of sutomatiec repeater stations, properly located; however, the use of
such repeaters would not at the present time be economically justified.

ARLINGTON AREA SURVEY, A study of the topography in the

Arlington aree indicated that the gereral region around the airport
would be the highest and most readily accessible location for the
base station. The airport elevation is approximetely 850 feet above
mean sea level and mbout 600 feet above the town and highway, The
base station was set up rear the Administration Building on Jamary 6,
1948, and the 154.49 megacycle coaxial anterma was fastened to the top
of a 40 foot wooden anterma pole.

Before the external 154.49 megacycle antenna was connected
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to the equipment, the tests wore made on US=30 west of Arlington to
compare the results secured when the mobile antennas were used on both
channels . 'ﬂw test vehicle wes contacted at Rufus, near Milepost 116,
on 33.14 megacycles, and intermittent commmicetion was maintained from
Rufus to the John Day River, Milepost 122, where the signals became
solid and quiete The 154.49 megacycle signels were not heard umtil the
unit hed travelled to Milepost 150, 9 miles east of the Joln Day River,
after which solid signals were moi;vodc

The area east and south of Arlington was covered by the test
vehicle by follawing highway US«30 east to Ordnarse, twrning south on
Oregon 207 and driving to Lexington, going from Lexington to Heppner
via Oregon 74, then following highways Oregon 207 and Oregon 206 to
Condén, returning to Arlington on Oregon 19. The 33,14 megaocycle sig=-
nals were solid from Arlington to 11 miles east of Boardman, after
which they were not heard until the Umatillawlorrow County line, 17
miles north of Lexington, was reacheds The 154,49 megacycle contact
was solid from Arlington to 11 miles east of Arlington, at tle juwotion
of highweys US«30 and Oregon 74, after which none was made until the
Umatilla-Morrow County line was reached. Solid coverage was obbained
on 33,14 megacycles between the County line and & polﬁ:t 3 miles south
of Lexington, beyond which intermlttent contacts were made from selecw
ted points along the highway between Lexington and Condon, usually
from those points having a high relative elevation with respect to
nearby terrain. Solid, saturating signals were received from Condon
to Arlington on 33,14 megacycles, with the exeception of a 2 mile
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section in Olex canyon, between Mileposts 6 and 8, from which contact
was impossible. The 154449 megacyele signals were intermittent be=
twoen the County line, 17 miles north of Lexingbon, ard Conden, with
contact being esteblished from selected high points gererally. Signal
gtrength was excellent when contact was possible=-signals either were
very strong or were entirely absent, BSolid coverage was secured from
Condon %o Arlington, with the exception of the Olex canyon, where &

3 mile seoction between Mileposts 6 and © was found to be "dead".

| mthofollwing&y.aamoﬁtoﬁmmm.tm
Arlington east on US-30, with the coaxial 154,49 megacycle antenna
erected on the top of a 76 foot airway beacon tower, located at the
wost end of the airport. Coverage was found to be greatly improved
and signels were received without breaks from Arlington to the Morrowe
Umatille County line, 8 miles east of Irrigon.

The decided improvement in coverage effected hy the rew
location of the 154.49 megacycle antemna indicated thet a probable ime
provement would also be obtained on $3.14 megecycle, which provided
substartially greater coverage under comparetively equael conditions.
The beacon tower site is an excellent ome for the location of equipw
ment, since, in addition to its physical prominence, telephons and
power facilities are available at the tower. .

PENDLETON AREA SURVEY., In order to secwre adequate coverage
of the section in the Blue Mowntains, between Pendleton and La Grande,
it was decided to locate the Pendleton receivirg site at the airway
beacon on Brigrent Hill, near Mlepost 250 on USe30. The base of the



75 foot beacon tower is elevated approximately 3,550 feet above sea
levels Because of the leng distance from Pendleton, which can be seen
eesily in the valley below Bmigrant Hill, it was plamned tlat autometie
radio repeater circuits would be installed between the permanent tere
minel point in Pendleton amd the remote equipment location.

The tests were commenced on January 8, 1948, according %o
& prearrenged schedule. Tle mobile unit used as the base station at
Aplington al'aiayed departure wntil the Pendleton base station could be
established, Test calls were commenced by the mobile wnit et Boardmen,
where the 33.14 megacycle signals were excellent, having only slight
background woise. The 154.49 megacycle signal was very intermittent
and noisy from Boardman, The test vehiecle turned around and headed
wost, testing every mile to check the signal strengths The 154449
megacycle signals were hoerd, although very nolsy and intermlttent,
%o 6 miles west of Boardman, while the 33,14 megaocycle communicetion
wes solid with slight nolse to Milepost 162, 9 miles west of Boardman,
with the signal gaining background noise repidly thereafter. Clipping
became evident at Milepost 159, 12 miles west of Boardman, ard the
vehicle turned areund and headed for Pendleton. On the retwrn trip,
the 83,14 megegycle signals were solid with little noise from 9 miles
west of Boardmen to Pendleton, while those on 154,49 megacycles became
solid ome mile east of Boardman, remaining quiet from that peint te
Pendletone

The highway from Pendleton to Wella Walle, Oregon 11, was
gurveyed Januery 9th, with the 33,14 megacycle channel providing solid



and nearesaturation signals from Pendleton north to the Washington=
Oregon state line. The higher frequency became intermittent and
contaocts were very noisy in the area between Weston and Promm.
with contact impossible from meny locations. Contact was established
with the base station from Freewater and from the state line, however,

A test was made alorng US-395 with a wehicle having only the
154,49 megacycle equipment installed in it. Solid signals were re=
coived from Pendleton to the swmit of Battle Mountain, at Milepost
89.8, approximately 30 airline miles south of Pendleton., Intermite
bork conbact was mainteined between Battle Mownbain aml Milepost 45.6,
4 miles north of Ukish, On the return trip fran rear Ukish to
Pordleton, the velicle tumed west on Orogon 74, Tests revealed that
solid coverage obtained from the junoction of Oregon 74 and US«395
to 3 miles west of the junction, with intermittent ocontacts being
made from that point to 11 miles west of the jwetion. Solid signels,
with ocoasional moderate noise, were obtained between 11 miles west
of the junotion and Lexington, with saturated signals from all points
between Lexington and Pendleton. The 33,14 megacycle equipment was
not evailable for use in surveying this route.

The survey unit was driven east on US-30 anl solid signals
were received on both chammels from the base station site to a .point
3 miles east of Kamela, at Milepost 270.,8. A rapid decrease of the
signal intensity on 33,14 megacycles was noticed between the swumit
of the Blue lMoutains, Milepost 26648, and the end of the service
radivs, 3 miles east of Kamela, Contact was established from an
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overpass at Milepost 274.7, 7 miles east of Kamela, on 15449 mega=
oyeles, although the signal strength was very lowe Commmication
was again established on both chammels from a Highway Department rock
stockpile site at Milepost 27642, 844 miles east of Kemelas

MEACHAM AREA SURVEY, A Highway Department maintenance sece
tion station, located at lMemchem, was selected as the rext base station
site from which to conduct a swrvey. The mobile antermas were used on
both chamels at the base station, which was esteblished on January 10,
1048, The coverage east from leacham was found to be extremely lime
ited, with signals on 38,14 megacycles being solid only to the sumit
end those on 154,49 mepgacycles becaming intermittent at Kamelas Fure
ther tests from leacham wore abandoned thereafter, since a greater
rarge was secured from the Pendleton remote site on Emigrant Hill,

REPEATER SITE SELECTION, It beomme apparent that a second
automatic radio repeater installation would be required to provide coms
muinieation with the Emigrent Fill site, la Grande station, and mobile
units operating in the area between them. The stockpile site at Mile=
post 276.,2, from which point commmication with the Emigrent Hill base
station had been established on both chennels, was a logical first
choice for a repeater losation. The base station was established at
that point, using mobile antennss on both frequencies, aml it was found
that solid commmiecation was secured betwsen Meachem and La Grande on
33414 megacycles and between the Blue Mountain swmit and La Grande on
154,49 megacycles.

1A GRANDE AREA SURVEY. The base station was tramsferred to
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le Crande and set up in the yard of the Highway Depertment equipment
shops, since & heavy snowfell made sccess to elevated points near the
eity very diffioculte The mobile wmnit was in commmieation with the
base station on 33,14 megaoyeles throughout the test yum from La Grande
to the proposed repeater site at Milepost 27642 on US«30, although
moderate to severe backgromd noise prevailled between Milepost 280, 6
miles west of La Grande, and the repeater site, fram which strong sige
nals were received. The 154.49 megaoyocle signals became very weak,
with severe background noise in the region between 5 and 6 miles west
of la Grande, between Mileposts 284 and 281, respectively., Contact
was not established west of Milepost 281 unbil the proposed repeater
site was reached, where signals with a modersbe amount of backgromd
noise were recoived.

Ingpection of the rim of mountains surrounding La Grande led
o the detemination %o continue the swrvey from the Hghwey Department
shop yard, where a 120 foot steel antenna tower, used as a radiating
eloment for the existirg medium frequency tranmmitter, wes available
for use 8s & pormanent anternna supporbte Since it was felt to be une
desirable to put the station out of‘ service during the survey by using
the tower as a ‘temporary antenna support, the base station wes estabe
lished on a small hill located irmediately west of the hespital and
having an elevation of 2,750 feet, whieh is the approximate elevation
of the top of the steel tower. The coaxial 154.49 megacyecle antenna
wes erected on a wooden pole about 20 feet above the ground level,
while the mobile antemna was used with the 33,14 megacycle equipment.



The tests were made January 11, 1948, using two separate
mobile units, one of which was equipped for opereation on only the
higher frequencys This vehicle travelled along Oregon 82, northeast
from La Grande toward Minam. Solid signals, with very little noise
were evident between La Grande and the summit of Minem Ji1l, beyond
which contact was impossible. Upon returning to la Grande, the highw
frequency unit followed US«30 south from la Grande to Union, tuming
on Oregon 203 between Union end Bakers Signals were received between
La Grande and tle BakerUnion County line, beyond which point the tests
wore discontinued because of lack of time.

‘ The mobile wmit equipped for operation on both chamels folw
lowed US-30 between La Crende and Baker. Bxcellent signal strength
was observed on 154,49 megacycles throughout the route with the exe
ception of the canyon section between Union and 4 miles south of Unione
Contact was impossible in this canyony however, it was later discovered
that the transmitter was improperly sdjusted, resulting in sanewhat
gubnormel performances The 53,14 megacycle signals were fully quieted
between la Grande end Milepost 310, & miles south of Union, bubt became
intermittent and noisy between Milepost 310 and Baker. Comminication
was established froam the business district of Baker, although severs
background noise was present. ‘

The results of the survey in the lLa Gpande area indiecated
thet satisfactory coverage could be obtained with either channel if
the entenna were to be mounted on the 120 foolt steel anterma tower
at the Highway Department shops, although the porfmnoo of the lower



frequency was definitely superior slong US-30 nerth of the citys As
was shown proviously, an sutomatic radio repeater station would be ree
quired to provide complete coverage of the latter ;Mion. Since come
mund eation was esteblished on both channels between the repeater site
and the Bmigrent Hill ard lLa Grande base stetions, a repeater station
would permit commmieation to be maintained between & mobile wnit in .
the Kemelaela Granie section and cither the Pemdleton or the La Crande
base statiom, Beceuse of the fact that this section iz a partioculerly
important and dargerous part of the highway system during the stormy
vi nter months, it is probable that the expenditure of 8 sum sufficient
%o install a repeater station would be justified.
© BAKIR ARRA SURVEY. The mobile unit arrived in the Baker sres

during & severe snowstorm Januery 11, 1948, meking it necessary te
choose a site for the base station that was not optimm for a permarent
station, It was found that the "Hillerest"™ residential district was
the only reasonably elevated point accessiblevs The elevation of tle
base lﬁtim, which utilized the mobile antemmas on both frequencies,
wes 3,550 feet.

The mobile unit which wes travelling along Oregon 208 between
Union and Bgker and which was operating on 154.49 megacycles only was |
first heard st Pondoss, on the UnioneBaker County line. Signals were
very strong from that peint to Baker, with the exception of elong a
short section in the vieinity of Salt Creek, where the sigml becams
very weak and noisye

After the base station was establiszhed, the mobile wnit which



hed yemeined in la Grande and served as the lLa Grande bese station
gtarbed south along US«30, Solid commniecation was maintained on 33,14
megacycles between La Grenmde and Baler, although rapid variation of the
signel intensity was observed. The 154.49 megacycle signals were heard
for the first time when the vehicle reached 1 lepost 208, 5 miles south
of La Crande, after which moderate to severe noise was encountered
wmtil Union wes reacheds No cormurication was possible between Union
end lm-ﬁx Powders. Signels were epgain heard, with slight to moderate
and occasionally severe background noise between the railroad overpass
at Milepost 51045 and North Powder, south of which the signal strength
inoreased and the noise dmépnnds

Beceuse of the severe weather, the tests wore discontimued
for the balance of the day. The following day, Jamuary 12th, an ate
tempt was made to locate the base station nmear the Bapker reservoir,
situated at an elevation of 3,800 feet on & hill immediately northe
east of the Highway Department off'ice, where the medium frequency
trammitter was located. After some difficulty had been experienced,
the bese stetion was established and US«30 south of Baker was surveyed.
Mobile antermas were used again on both chanmels. It was found that
solid signals were provided on both 154449 and 33,14 megacycles between
Beker and Fleasant Valley, which is 11 miles south of Baker, but theb
contact was impossible on either frequency beyond Fleasant Valley.

The roumtorobwningtmhanmlysha‘tmgam
difficult to wmderstand wntil a topographical map was sccured and
studied, since the hill appeared to have visual coverage of the highway



52

for many miles south of Bgkere. A rough plot of the profile of the terw
rein between the base station site and Pleasant Valley showed that very
high intervening mountains proved to be e definite limitation to covere
age south of Baker.

The base station was again established on "Hillerest™ the
following day, January 13th, to determine the commmication range frem
Baker east on Oregon 86, toward Richland, It was found that the 154,40
megacycle signals extemded from Baker to 17 miles east of the junotion
with Oregon 208, while the 33,14 megacycle frequency provided commnie
cation from Baker to a point 19 miles east of the jwnotion, with intere
mitbent contacts established for 3 miles thereafter,

The results of the Bgker area survey revealed that further
investigation of the site location problem is necessary. Iy is likely
thet the results secured by the use of mediwm frequency mobile equipe
mnt will be superior to those provided by that operating on a verye
high frequency.

ONTARIO AREA SURVEY, The topography of the area in the
vieinity of Onmtario is such that there are no matural sites suitable
for the loeation of & very-high frequency antenms, It was decided that
& permanent installation would involve a high supporting mast loeated
at the Higlway Department meintenance seetion headquarters. The base
station wes set up in the headquarters yard, using mobile anternnas on
both frequencies.

Alorg USe30, fram Ontario north toward Funtington, the 154.49
megacyele signals were solid from Ontario %o & point 15 miles north of
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Ontario, while the 33.14 megasycle signals extended to & point 20 miles
northe

West of Onbario, the 33,14 megacycle signal intensity was
gufficiently great to provide fully quieted recepiion between Ontario
and Vgle, with consistent contacts being made between Vgle and a point
14 miles west of Vale on US=20, The 154.49 megacycle signals were
quiet from Ontario to 1 mile west of Vale, becaming intermittent and
noisy thereafter ‘anl disappearing extirely 3 miles west of Vales Conw
tact was effected from the sumit of & hill 12 miles west of Vgples

The signal intensity of both systems was very low along US-28
from Vale northwest toward John Day. Contact was lost on 154,49 megas
eycles only 2 miles nortlwest of Vale, while the 33.14 megacycle sige
nals were copied to & point 5 miles northwest, becoming intermitbtent
and noisy thereafter.

Although somewhet greater ranges of communication would be
expoected if the arbenna height were to be increased, it is doubtful
that an extension would be appreciable for any reasonable increase in
entenne height because of the limiting terrain in the area surrounding
Ontarioes The use of the lower frequency dmnitcll.y is indicated in
this region by the superior results produced.

The Ontario area was the final section of highway US-30 to
be surveyed. Following the completion of the tests in that area, fure
ther coverage surveys were deferred for a few days because of previous
commitiments on the part of the menufecturers for the use of their
mobile equipment.



MEDFORD AREA SURVEY. The tests were resumed January 21,
1948, with the objeetive being the survey of highway US-89 throughout
its length,

The base station was established mear Medford, on a very
prominent peak known as Roxy Anne. The city of Medford, which held the
Fitle to the property, had previously indiceted tlat permission %o ine
stall equipment pemanently would wundoubtedly be granted if the =ite
proved to be advantageouss The base station vehicle was driven almost
'Ea the top of the mountain and the 154.49 megacycle ecoaxial anterma
was fastened in & tree top at e height of approximately 35 feet above
the wehicle, The mobile anteme was used with the 33.14 megacycle
equipment,

The coverage along US«09 south of lNedford was excellent on
both echamnels, with fully quieted reception being the usual case until
the summit of the Siskiyou Mountains was reached. The 154.,49 megacycle
signals became intermittent south of the summit, while the 33.14 meges
eycle signal strength remained suffieiently high to pemit excellent
commmication to be maintained as far south as the Cglifornia state
checking station near Hilts. No atbtempt was made to continue farther
south into the state of California, since there was reither any desire
nor any med to provide service into that area.

Along US«09 west of Medford and north of Grants Pass, solid -
contacts were made on both chamels as far north as the sumit of
Sexton Mountain, with the 33,14 megaoycle signals biling somewhat more
consistent, |



56

The results of the testes indicated that a permanent instalw-
lation on Roxy Ann would be highly satisfactory, providing service
not only to the lMedford area, but also to the Grants Pass region.

ROSEBURG AREA SURVEY, A hill situated immediately east
of the State Higlwey Department's Roseburg off'ice and hewving an elew
vation of approximately 800 feet above the highway wes chosen as the
most logical location for a very~high frequency instellation, since
it would require only very short lines for power anml audio frequensy
connections with the headquarters offices A road extending part of
the wey to the top of the hill was negotiabed with difficulty, and
it was found to be impossible to drive more than one-half of the way
to the tops A secondary hill, jubtbting out from the selected point
and roughly 400 feet above the higlway becams, of necessity, the base
gtation site for surveying purpeses, liobile antennas were again used
on both frequencies.

Along US-99 south of Roseburg, the 33,14 megacycle signals
were solid, with very slight noise, to a point near lMyrtle Creek,
where severe background noise was encountered, The sigmal intensity
inereased south of Myrtle Creek for a distance of 4 miles, after which
the sigml became noisy but understandable as far south as Canyonville.
The range of the 154,49 megacycle equipment was limited approximately
to 4 miles north of Myrtle Creek, with severe ¢lipping and noise oo=
curring beyond that point. 7

Worth of Roseburg, exeellent signals were received on both
channels as far norhh as Sutherlin, beyond which moderate to severe



noise wes evidents The range of the 154,40 megacycle equipment wes
restrioted to Yonealla, while communication was maintained on 33.14
megacycles as far north as Drein.

Oregon 42 was travelled by ome mobile unit which had 154.49
megacycle equipment only installed in . Completely quisted signals
were received between Roseburg and near the sumit of Camas Mountain,
Commnication was maintained to & point several miles west of Cemas
Valley, although the background noise became very severe rear the end
of the run,

It was folt that a permement installetion on the top of the
800 foot hill originally selected would provide adequate service for
the Roseburg area, although some doubt remeains about extension of the
range south of Canyonville because of the deep canyon in that area.
The lower frequency provided decidedly superior communication in the
Roseburg area ;.lo:g thes e routes where eomparative tests were conduoce
ted.

EUGENE AREA SURVEY., The base station was installed January
23, 1948, on Judking Point, immediately south of US-00 snd approxie
mately one-quarter mile southeast of the Highway Department District
Naintenarse Office, where the mediwm frequency station equipment is
locateds The elevation of the vehicle, which used the mobile antennas
on both frequencies for the test, was approximately 700 feet above mean
sea level and 250 feet above average bterrain.

Consistent cammmication was mainteined on 33.14 megacycles
along US«09 from Bugerme to 3 miles south of Cottage Grove, while



contact with the mobile mit on 154.49 megacycles was lost a short
distence south of Cotbage Grove.

Tt was desired to provide commmisation along Oregon 58 in
the direction of Oakridge. It was found that excellent signals were
meintained on 33.14 megacycles from all points between Bugene and near
the steel bridge at West Fir junction, west of Oakridges The 154.49
megacyele signal comensed to olip 5 miles east of Dexter and beceame
impossible to understand 9 miles east of that town.

Because of & limited smount of time, it wes necessary to
forego the swrvey north of Bugene on US«09; however, .'ft was felt that
the coverage would be adequate in that direction. Subsequent oxe
perience has confirmed thet predietion. The lower frequency channel
provided definitely superior results m'ﬁa section east of Bugene and
somewhat better results along US«909 gouth of Eugenes

SALEM AREA SURVEY, Because of the fact that the heeadquarters
of the state departments involved is in the Sglem area, the maximum
amount of cvoverage that could be secured was desired. An insgpection of
topographical maps diselosed that the most elevated point near Salem
was Prospect Hill, located approximately 8 miles soutlwest of the city
at an elevation of 1,150 feet above mean sea levels The erest of the
hill was not accessible by automobiles however, construetion of a verye
high frequency mﬁm on & nearby hill by the American Telephone and
Telegraph Company wes underway and the site was accessible, Permission
was obtained to make use of one of the wooden poles which had been
erected, for the purpose of supporting the 154,49 megacycle coaxial
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anbenna, The 33.14 megacycle mobile anterma was used on the lm fro=
quency. The elevation of the latter radiating slement was approxie
metely 1,000 feel, while the 154.49 megacycle anterma was mounted 60
feet higher,

The mobile unit was driven south along US<S59E December 16,
1947, and test calls were made on both frequencies at intervals of one
mile. The 154.49 megacycle signals were excellent, with fully quieted
reception the usual case and with occassional slight noise, from Splem
to Bugenee The 33.14 megacycle signals were quiet between Salem and
Albvarny, beyond which the background noise became moderate to severe in
intensity. Between Junction City and Bugene a considerable degree of
elipping was experienced.

The vehicle returned to Salem via US-98W, Aleng that route,
the 154,49 megacycle signals were mi-tm‘klj strong between Mm
and Junetion City, while same rioise was evideat on 33,14 megacycles
in the vieinity of Bentonwlane Park, North of Monroe, the conditions
beceme reversed and the ‘bsakgmu:il noise on 154.49 megacycles beoame
severs, while the 33,14 megacycle commmiecation was excellent. The
higher frequency propogation improved near the Naval Air Station south
of Corvellis and the background noise disappeared.

December 17, 1947, the mobile unit began tests on 33.14 mega=
oycles at Milweukie while driving toward Salem on US=09E, Consistent
contacts were effected along all parts of the route with the exception
of a short section between Fallview, near Oregon City, anl Coalea raile
road siding, mx-o sovere noise was introduced.
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Upon arrival at Salem, the vehicle travelled west on Oregon
Route 22, north at Ricreall on US-99W 3 miles north of MeMinnville, and
north on Oregon 47 to Gaston. Signals on both frequencies were solid,
with ovcasional slight nolse, between Salem and MeMinnville. BSevere
noise was noticed when the mobile unit was driving through the business
district of MeMinnville, lModerate to occecasionally severe noise was
present throughout the route from Melfinnville to Gaston; however, cone
tacts were made each time the base station was called.

The return trip was mede via Oregon 18 to Valley Junction and
Oregon 22 to Salem, The signal intensity on both frequencies was high
throughout the section,.

The cheice of frequencies to be used in the Salen area was
definitely in favor of the 154.49 megacycle chamel, since the coverege
of the latber south of Salem was decidedly superior. It is probable
that & peymanent installation on Prospeet Hill would require en auto=
matiec repeater station because of the long distamse between the conbrol
point and the very~high frequemsy site.

PINAL SELECTION OF OPERATING FREQUENCY, A review of the
results seoured by the use of 33,14 and 154.49 megacycle equipment in
representative sections of the state of Oregon showed that the lower
frequency provided generally superior coverage, with the higher fre=-
quency performing more satisfactorily in the Willametlte valley south
of Salem., The selection of a channel in the 30 to 44 megacycle band
was definitely indicated to provide the degree of state-wide service
required by the Oregon State Highway and Police Departments.



Tl 48 & gererally ageopted fact that the emount of intere
ference due to ancmslous pmpaétﬁou decreases rapidly as the operating
frequency is increased above 40 megeoycles por second. An inspection
of the Maximum Usable Frequenscy eharts released by the National Buresu
of Standards revealed that such irterference is present very seldom,
and then for anly short periods of tiue,

The Frequenoy Allocation Committes of the Asseciated Police
Commiri eation Officers, Inc., was contacted to determine their reccome
mendation, It was found that the 42,94 mepgacycle chammel had been tene
tatively reserved for use by the Oregon State Police under the national
allocation plan formulated by that committee. Accordingly, formel
spplication was sublmitted to the Federal Commmications Commission,
which amthorized the installation of mobile transmitters operating
on that frequency.

Temporary receiver installations have been eompleted at
Astorie (near the Astor Colum), Portland (M. Soott), Salem (antenma
mounted on top of the steel anterma tower at the medium frequency
station), Bugene (Skirmer's Butte), Rossburg (steel antenna tower),
and at the Marine Barrecks neer Klemath Falls., The operation of 75
mobile transmitbers since January 1, 1949, has shown that the ehoilce
of operating frequency was propers The cammmicetion range obtained
at each location has equalled or surpessed that indiceted by the
initial surveys.

It is expected that permenent installation of equipment on
8 stateewide basis will be cormenced at an early date,
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