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1. GENERAL 

1.1 This material provides REA borrowers, consulting engineers, and other interested parties 
with information pertaining to the purchase and use of radiotelephone equipment. It describes 

the operation of both dispatch and dial radiotelephone systems and recommends the type of operation 
for specific uses. It contains a discussion·of system design considerations, information to be 
submitted to the FCC, and guidelines for justifying its procurement. 

1.2 This section replaces Section 940., Issue No. 1, dated October 1959. The revision describes 
new developments in mobile telephony and provides additional information for the planning 

and engineering of radiotelephone systems. 

2. APPLICATION 

2.1 Subscribers may be served by radiotelephone in vehicles and at remote fixed locations which 
cannot economically be served by land line facilities. 

2.2 A telephone company may use radiotelephone as a tool in the construction, operation, and 
maintenance of its plant. 

3. OPERATING FREQUENCIES AVAILABLE FOR USE OF TELEPHONE COMPANIES 

3.1 Telephone Maintenance Radio Service 

3.11 Available frequencies are listed in FCC Rules, Part 11, Subpart P - Telephone Maintenance 
Radio Service. · These allocations lie in the 25 to 50 MC band, 150 to 160 MC band and l;50 to 

460 MC band. Exact frequencies are listed in paragraph 11.754 of the FCC Rules, Part 11. A user 
of radio is required to hav-e a copy and to be familiar ·with the applicable rules. Part 11 ~ 
included in Volume V of the FCC Rules and Regulations and can be obtained from the Superintendent 
of Documents, u. S. Government Printinc Office, Washingtbn 25, D. c., for :~2.50. 
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3.12 The frequencies available for this service may b~ used for conmrunications incident 
technical or engineering aspects of construction, repair, maintenance or efficient 

of communications common carrier rights-of-way, plant facilities, and station equipnent. 
not be used to serve subscribers. 

to -, .e 
operation 
They may 

3.13 Before a frequency in the Telephone Maintenance Radio Service will be granted by the FCC 
additional information regarding frequency coordination must accompany the application {see 

.Appendix II). · 

3.2 Domestic Public Radio Services 

3.21 .Available channels consisting of pairs of frequencies are listed in the FCC Rules, Part 21, 
Subpart G - Domestic Public Mobile Radio Service. These allocations lie in the 25 to 50 MC 

band, 150 to 16ci MC band, and the 450 to 46o MC bana. Exact frequencies are listed in Section 21.501 
of the FCC Rules, Part 21. .A user of radio is required to have a copy and to be familiar with the 
applicable rules. Part 21 is included in Volume VII of the FCC Rules and Regulations and can be 
obtained from the Superintendent of Documents, U.S. Gover11111er.t Printing Office, Washington 25, D. c., 
for $2. 

3.22 The frequencies listed 1µ1der paragraph 21.501, Part 21, Domestic ·Public Land Mobile Radio 
Service, are available primarily for mobile subscriber use, but may be used to serve fixed 

subscribers provided no harmful interference is caused to other mobile systems. They may also be 
used for operation and maintenance of telephone facilities on a secondary basis, that is, in addition 
to serving subscribers.• 

3.23 There is no frequency coordinating collllllittee for this radio service; however, the FCC will 
advise of frequencies presently available in any particular area. It is the responsibility 

of the applicant to apply for a channel which will not cause harmful interference to systems of 
other telephone companies using radio in the Domestic Public Radio Service. 

4. DESCRIPTION OF DISPATCH TYPE RADIOTELEPHONE SYSTEM 

4.1 This type of system consists of a base station with operator on duty at the control point and 
mobile units installed in vehicles. Dispatch operation is permitted under both FCC services 

listed in paragraphs 3.1 and 3.2. 

4.2 The base station may be located in the telephone company business office or warehouse with its 
antenna mounted on a structure on top of or adjacent to the building. This is a local control 

type of operation and the least expensive to purchase and install. Where conditions prohibit the 
use of the locally controlled base station, a remotely-controlled base station may be installed. 
The location of the office with respect to the surrounding terrain usually dictates whether or not 
a local control or remote control type of operation will be used. In order to cover a wide area it 
is necessary to place the antenna as'high above surrounding objects and terrain as economically 
·feasible. The cost of achieving the desired height may be greatly reduced by locating the station 
on a hill or the highest elevation near the office, because towers are expensive. When this approach 
is used, it will be necessary to connect the base station to one or more remote control consoles at 
the desired location. This connecting facility normally consists of one pair of conductors, or it 
may be a carrier or radio circuit. Careful consideration should be given to a remote base station 
location in view of the cost of the connecting facility, availability of commercial power, and access 
by vehicle. 

4.3 The mobile unit consists of a transmitter~receiver assembly in a cabinet usualiy located in the 
trunk of a passenger automobile or mounted in a weatherproof cabinet on a truck. It may be 

mounted under or behind the seat in the cab where space is available. The controls consist of a 
panel on which there is the power-on switch and volume control, squelch control, power-on pilot lamp, 
and transmitter-on pilot lamp . .A palm-held microphone or a handset is located where it is convenient 
to the driver and a loudspeaker is mounted where it can best be heard under high noise levels. 

4.4 .A dispatch system normally uses the push-to-talk technique in each direction of transmission. 
While this may appear awkward to the beginner, it will become commonplace with a little 

experience. Most communications can be carried out within a few seconds since there is no lost 
signaling time. 
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4.5 The Telephone Maintenance Radio Service permits operation on a single frequency or a pair of 
frequencies. Single frequency operation allows all stations (base and mobile) to monitor the 

channel and to communicate with one another. This is very important in any service operation since. 
it keeps personnel informed at all times when using their radio. It is especially important where 
there exists a need for coordinated effort among all radiotelephone-equipped vehicle operators and 
their supervisor, as is generally the ca£e during and after widespread damage of facilities. Further­
more, the vehicle operators may co=micate directly with one another independent of the base station. 
This feature is particularly important in the event of. service interruption to the base station. 
When this happens, the su.,;>ervisor may carry on his duties using a radiotelephone-equipped vehicle. 
Where transmission coverage becomes a problem, a mobile radiotelephone may be connected to the base 
station antenna and used as a temporary base station. All of these features are of prime importance 
in the event of emergency and therefore the single frequency dispatch type of operation is recommended 
for use in the operation and maintenance of telephone plant. The FCC Rules also provide for two­
frequency operation with the base station operating on a frequency available for assignment to base 
and mobile stations and the mobile stations operating on a frequency available for assignment to 
mobile stations only. 

This mode of operation permits the base station to act as a mobile repeater, that is, all mobile 
transmissions are automatically retransmitted by the base station. This type of operation gives 
much vrider mobile-to-mobile co=mications which is advantageous for telephone systems serving large 
areas. When good maintenance and auxiliary power are available to the base station, this type of 
system is recol!llllended because it will give a superior service over that mentioned above. However, 
it nrust be remembered that the entire system is dependent upon the base station. 

4.6 fue iUiustration in Figure l on page 4 is a diagram of a single frequency dispatch type of 
system.' 

4.7 Dispatch service may be offered to subscribers using frequencies in the Domestic Public Radio 
Services. This type of service would ordinarily be rendered during a limited number of hours 

a day as determined by demand considerations since it requires the presence of a dispatcher at the 
control point. ,The dispatcher can relay messages to and from mobile and/or land line subscribers 
and no interconnection to the telephone system_is necessary. Such service might include relaying 
calls from the office of a physician, veterinarian, sheriff, school, etc., to the respective vehicles 
of the subscriber. Radiotelephone mobile subscribers are not permitted to communicate with one 
another except through the associated base station. Two frequencies are used for each channel in the 
Domestic Public Radio Services; therefore, direct communications between mobile units cannot be 
accomplished. A switch may be installed at the base station or control point which will permit the 
base station to operate as a mobile relay station, i.e., message received from a mobile unit can be 
retransmitted simultaneously by the base station. Thus, mobile unit operators may communicate with 
one another as long as they are within range of the base station. Telephone company operation and 
maintenance vehicles may share the channel with subscribers. 

5. DESCRIPTION OF DIAL RADIOTELEPHONE OPERATION· 

5.1 This type of equipment consists of a base station with associated signaling and control 
equipment connected to a dial central office, and mobile and fixed rural subscriber radiotele­

phones equipped with signaling and control "'apparatus for communicating through the base station and 
dial central office. 

5.2 The base station may be located in the central office equipment building or at a remote site. 
The logic involved in choosing ,the proper location is the same as discussed 1n paragraph 4.2. 

An equivalent four-wire circuit is required for connecting the remotely located base station with 
the associated dial control equipment in the central office equipment building. The equivalent 
four-wire circuit may consist of two metallic circuits, a carrier or multiplex channel, or a radio 
link. 

5.3 The mobile unit consists of the conventional transmitter-receiver ~sembJ.y.with additional. 
equipment for dialing through and receiving ringing from the base-station and central office 

equipment. The controls and accessories consist of a handset and dialing instrument, with on-off 
key switch; and pilot lamps to indicate power-on, -transmitter-on, aqa'. busy circuit condition. Some 
equipment is provided with a call indicator lamp which lights when that particular subscriber is 
called and remains lighted until the handset is removed. A bell or buzzer is provided to sound at 
intervals similar to land line operation. 
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5.4 The base station transmitter and receiver operate simultaneously and provide full du~lex 
service. Most subscriber stations employ the push-to-talk technique as used in the two-way 

dispatch radio. Some suppliers· are· furnishing full duplex mobile and fixed subscriber stations 
which permit the user to be interrupted by the land line party while the radio subscriber is talking. 
Even in this type of unit the push-to-taDI: button is retained for making revertive calls and to 
conserve battery power in mobile units. 

5.5 Since each radio.channel in the Domestic Public Radio Services consists of two frequencies, 
one for transmitting and one for receiving, connnunications between radiotelephone subscribers 

(revertive calls) must go through the base station. This is accomplished by allowing the base 
station transmitter to repeat all intelligence as it is received by the base station receiver. 

5.6 Dial radiotele hone o ration is recommended for servi~e to subscribers. It is the only 
method of providing 2 -hour radiotelephone service in unattended dial offices. It may be 

used to provide service to vehicles of physicians, veterinarians, taxis, business firms, etc. It 
may be used to provide service to residence, ranches, and resorts in remote locations where c.on­
struction of wire-line facilities is impractical, and it may be used to establish temporary service 
in emergencies to new subscribers or to subscribers whose service has been interrupted. 

· 5.7 A subscriber having a fleet of 5 or more vehicles should not share a channel with regular 
subscribers. An operation of this type thrives on high channel usage particularly through 

revertive calls. A radio channel is a party line and such use may discourage other subscribers 
from continuing the service. 

5.8 Dial radiotelephone equipment may be installed in the telephone company's vehicles for use in 
the construction, operation and maintenance of its plant on a secondary basis. Guidelines for. 

arriving at the optimum utilization of the channel and the economic feasibility in planning radio­
telephone systems are discussed in Appendix I. 

5.9 Figure 2 on page 6 is a diagram of a dial radiotelephone system. 

6. COMPATIBILITY PROBLEMS ASSOCIATED WITH DIAL RADIOTELEPHONE SYSTEMS 

6.1 Some users of mobile dial radiotelephone may wish to obtain service in areas of other mobile 
radiotelephone systems and users of non-dial (manual) mobile units may desire service from 

a dial radiotelephone system. Since different types of signaling are us~d by the suppliers of 
dial radiotelephone equi:pments and non-dial mobiles have no outgoing signals which are recognized 
by any type of dial radiotelephone_base station, acute problems of compatibility are present. 

6.2 The United States Independent Telephone Association (USITA) has defined compatibility in three 
categories as 11A;1 "B, 11 and 11C". 

6.21 Compatibility 11A" is the minimum degree. 
culls initiated by mobiles of any type. 

It provides for manual acceptance and completion of 
That is, the mobile unit can only make outgoing calls. 

6.22 Compatibility "B" includes 11A" plus the capability of selectively calling mobiles equipped 
with 6oo-1500 cps decoders which is common to all manual type mobiles. In other words, any 

mobile equipped with a 6oo-1500 cps decoder may receive as well as initiate calls through an operator. 

6.23 Compatibility "C" includes 11B11 plus the provision for full diai operation with suitably 
equipped mobiles. In other words, the ultimate. 

6.24 All three degrees of compatibility presuppose that the mobile unit will operate on the same 
radio frequency channel as the base station through'which it desires to connnunicate. 

6.3 Equipment Available for Providing CoIII.P?"tibility 

6.31 Suppliers of the dial radiotelephone systems are providing Revert-to-Operator Panels which 
permit mobile units to meet compatibility "A. 11 Some suppliers provide an Operator Access 

Panel which offers compatibility 11B11 when the foreign mobile unit is equipped with a 600-1500 cps 
decoder and when the operc.tor has full supervision of the control terminal. The 600-1500 cps 
decoder may be added to the mobile unit if it is not an integral part of the mobile signaling equip­
ment. There is nothing available to· provide compE\tibility 11C;" furthermore, there is nothing foreseen 
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in the future which will provide this degree of compatibility. Figure 3 on page 8 illustrates :i:i-.: 
the Revert-to-Operator and Operator Access Panels operate. 

6.32 The Revert-to-Operator Panel is a device associated ,nth the dial control terminal which, 
upon receipt of about ten to fifteen seconds of unmodulated carrier or any ca·rrier having 

tones incompatible with that particular dial system, will automatically dial 110 11 and access an idle 
trunk to the toll center. The tol~ operator, not a Mobile Service Operator, answers and completes 
the call as would be done when a land line subscriber dials 110." This equipment does not contain 
the feature required for- the operator to initiate a call to a mobile unit but it does satisfy the 
conditions for compatibility "A." 

6.33 The Operator Access Panel operates on the same principle as the Revert-to-Operator Panel on 
calls originated by the mobile unit. It also contains the feature required for an operator 

to initiate calls to a mobile unit via a special circuit which provides absolute control of the dial 
radio terminal. This equipment is designed to accept dialing signals from the operator, convert them, 
when necessary, to the five digit code presently-used by manual as well as some dial systems, store 
this information, and transmit the signals repeatedly unitl the mobile unit answers or until the 
operator abandons the call. The Operator Access Panel can provide compatibility "B" if it is con­
trolled by the operator via a special trunk. 

6.4 REA borrowers are being requested by some connecting companies to install these features so 
that their manual mobile subscribers may obtain service through the borrower's dial radiotelephone 

system. While these devices are capable of rendering a valuable service, they have inherent disadvantages 
which can become quite serious. They are described as follows: 

6. 41 When a foreign mobile unit initiates a call to a local subscriber, two toll trunks are required 
since the operator must signal the called party over a second trunk. Before equipment is 

purchased to provide this service, consideration should be given to the addition of toll trunlcs to 
handle the increase in traffic. 

6.42 An agreement with the connecting company must be negotiated along with a thorough explanation 
of the operation before this arrangement is implemented, since it places an added burden upon 

all of the operators at the toll center. Furthermore, operator handling of calls of this type is 
somewhat different from that of calls to-and from land line telephones because the foreign mobile 
is unable to transmit an "on-hook" signal. Upon completion of a call this sienal must be artificial~:.­
provided by a device associated with the base· station equipment. This can be accomplished by the 
"lost call timer" which is usually adjusted to operate 2.5 minutes after the last transmission from 
the mobile unit. This means that the operator will continue to see a dark lamp on the trunk toward 
the mobile. i-fnen she challenges_ and does not get a reply, she may conclude that there is a "permanen :. " 
on the trunk and take it out of service. -Since every operator at every position will handle these 
calls, thorough training is a "must." 

6.lf3 Since this equipment operates upon the presence of unmodulated carrier, it is subject to 
false seizures from non-dial equipped mobile units as well as dial equipped units associated 

with another base s·tation or from extraneous radio signals from other sources. There may be an 
intolerable degree of interference which can keep the base station and a toll connecting trunk tied 
up needlessly, plus a constant harrassment of the operators. 

6.5 Since these problems are inherent in this method of operation and the situation is bound to get 
worse as more mobile systems go into operation, continued use may adversely affect the progress 

of dial mobile service; therefore, REA recommends against the purchase and installation of these 
applique panels until a satisfactory solution has been worked out. 

7. COMl.ru:RCIALLY AVAILABLE RADIOTELEPHONE EQUIPMENT 

7.1 Dispatch Radiotelephone Equipment 

7.11 A number of manufacturers build and sell dispatch radiotelephone equipment which is a type 
accepted by the FCC (all transmitters employed must meet the FCC type acceptance requirements) 

and meets all technical requirements and specifications of the Electronics Industry Association. 
There are no REA specifications for dispatch radiotele::;ihone equipment. However, REA may rec;-,uire 
field tests of any new type of equipment manufactured by suppliers which have equipment aiready 
approved by REA and any equipment supplied by a manufacturer which has not previously participated 
in the REA program. 
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7.12 Many types of equipment are available. Sizes of base stations generally range from 50 to 
250 watts rf power output. Mobile uni ts are generally manufactured in sizes from 10 to 

100 watts rf power output with vibrator or transistor power supplies. Transistors are replacing 
most tubes in mobile equipment. Transistorized equipment (not to "tie confused with equipment having 
only transistorized power supply) has a very low standby power drain. It is particularly recommended 
for vehicles ·which remain parked while the radio is in use for a considerable period of time such 
as line trucks used in construction work. 

7.2 Dial Radiotelephone Equipment 

7.21 Some radio manufacturers and suppliers build and sell dial radiotelephone equipment developed 
to REA speci.fications. ' The racj.io equipment is generally conventional dispatch type equipment 

with the dialing a:rd signaling features added and is somewhat more expensive than the conventioJ!!iJ. 
dispatch type. 

8. SYSTEM DESIGN CONSIDERATIONS 

8.1 Telephone Maintenance Radio Service 

8.11 Choice of operating frequency depends upon the terrain and the coverage required. Frequencies 
in the low band (25 to 50 MC) are best suited for wide coverage, 4o to 50 miles, especially 

over hilly terrain. However, these frequencies are subjected to "skip" interference, i.e., inter­
ference from stations thousands of miles away. 1-/hile this interference can be a nuisance, the 
operational capabilities may out~reigh the disadvantages. Equipment suppliers ordinarily have available 
built-in or auxiliary equipment which helps to remove this interference. Many users of radiotelephone 
choose the low band because of the operational advantages with respect to useful service range in spite 
of the "skip" interference which is sporadic. 

8.12 Where the desired service range is confined to 25 to 35 miles and the terrain is relatively 
flat, frequencies in the 150 to 160 MC band are recommended. These frequencies are relatively 

free from the long distance. "skip" interference. Although the range between base stations and 
mobile uni ts is somewhat less than in the ·25 to 50 MC band, this gap can be narrowed by using higher 
gain antennas which are available at these frequencies. 

8.13 Frequencies in the 450 to li6o MC band are not generally adequate for rural use and are not 
recommended for use by telephone borrowers. Frequencies in this band should be used only as 

a last resort ,men all other channels have been taken, and after the supplier has_£Uaranteed a 
reasonable range of coverage. This type of equipment is somewhat more expens.ive than that which 
operates in the other two bands. 

8.14 A clear channel for operations and maintenance is not always desirable. Where a neighboring 
telephone company operates a radio system on the same channel, important benefits may be 

realized by either or both c~ies. In the event of serious damage to facilities one telephone 
company can join forces with the other in restoring service. The joint effort would be greatly 
enhanced by their ability to communicate with one another by radiotelephone. Under normal conditions 
the channel is only used periodically in the operation and maintenance of telephone plant; therefore, 
there should be no serious conflict in traffic generated by small fleets. · 

8.2 Domestic Public Radio Services 

8.21 Since frequencies allocated for this service are primarily for subscriber use, they should 
be as free as possible from interference; hence, tlie 150 to 160 MC band is recommended. The 

antennas used for mobile units in this band are much shorter and will make a better appearance in 
subscribers' vehicles. 

8.22 Frequencie~ in the 450 to 460 MC band may be used for fixed rural subscriber stations when 
all available 150 to 16o MC channels are occupied to :f'ul.l cape.city. 

8.3 Transmitter RF Power and Antenna Requirements 

8.31 High gain antennas and low loss coaxial cable transmis'sion lines between the _transmitter and 
receiver and the associated antenna(s) of the base station are recommended since they increase 

both the talk-out and talk-back ranges. Increasing the power of the .base station transmitter will 
increase only the talk-out range, i.e., transmission from the base station to the mobile uni ts. In 
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c;cneral a 50 watt base station can connnunicate with a 25 watt mobile unit in a properly engineered 
system. When a mobile unit is in an area subjected to high electrical noise, its receiver may 
become desensitized to the point where it cannot receive the base station, even though the base 
station can receive the mobile unit .. This condition frequently arises where roadside electric 
power lines radiate interference. Some users of radio elect to increase the power output of the 
base station to overcome the electrical noise; this, however, is not recollllllended. In most instances 
the local power company will cooperate by taking corrective measures toward eliminating the source 
of the interference as it also affects reception of standard radio and television. 

8.32 Hhen two antennas are used, one for transmitting and one for receiving, the vertical separation 
must be sufficient to minimize desensitization of the receiver while the transmitter is oper­

ating. A single antenna may be used if a diplexer is provided which provides sufficient isolation 
between the transmit and receive frequencies. This arrangement should provide a more uniform coverage 
than the two-antenna system; that is, the talk-out and talk-back range should be about equal through­
out the radio service area. The base station antenna(~) should be located where the electrical noise 
level is low in order that the full sensitivity of the receiver can be realized. Since most mobile 
transmitters are rated at one half the power of the base station transmitter, the base station 
receiver sensitivity must be adjusted to operate at a lower input level to overcome the 3 db difference 
in order that reciprocity of transmission may be realized. Figure 4 on page 11 illustrates the 
different receiver input levels for achieving a desjred coverage. 

8.33 Careful consideration should be given to the tower height requirements for a desired service 
range. Ground elevation, water towers, grain elevators, tall buildings, and existing antenna 

towers· may offset the need · for a new antenna tower. All possible uses of the above means should be 
explored before purchasing a tower .. A wood pole may be sufficient when erected on a hill top. If' 
an existing structure which already has a radio installation is considered, the borrower's engineer 
should work with the radio equipment supplier to investigate the possibility of interference from 
the existin(s radio equipment and vice versa before a second base station is installed near existing 
equipment using that structure. In general an overall height (including top of antenna) of 170 feet 
.rill provide a 30-mile range of reliable connnunications over level terrain using frequencies in the 
150 to 160 MC bana. Where frequencies in the 25 to 50 MC band are used, the range will be somewhat 
Greater-in the order of 4o to 50 miles. Towers having an overall height in excess of 170 feet are 
required to be painted and lighted in accordance with Part 17, Subpart C, Section 17. 21 of the FCC 
Rules. A tower under 170 feet in height may also require painting and lighting due to its location. 
Applicant should consult the FCC Rules for details. In addition to the FCC Rules, the Federal 
Aviation Agency requires information on structures which may affect the use of navigable air space. 
This subject is covered in REA Bulletin 34o-6 (Telephone), "Structures That May Affect the Use of 
Navigable Airspace. " 

8.34 It is difficult to predict the range of coverage of a radiotelephone system located in hilly 
terrain. Sometimes there are enough radiotelephone installations (taxicabs, police, utilities, 

etc.,) in the vicinity to provide sufficient information for determining the expected coverage of a 
proposed installation. A radiotelephone system should not be over-engineered to guarantee against 
a fe,-r "dead spots" in the useful service range. 

8.35 Figure 4 on page 11 shows the theoretical range in miles of reliable connnunications over 
level terrain which can be expected of a radiotelephone ·system using frequencies in the 150 

to 160 MC band. Calculations for the curves were based on the use of a 50 watt base station trans­
mitter and a 6.o db gain antenna. Coaxial cable loss with increase in tower height was included in 
the calculations. A unity gain antenna having a height of six feet was used for the mobile units. 
The range in miles is _calculated for two grades of service. The LO microvolt signal at the mobile 
unit should be ample for operation and maintenance service; whereas the 2.0 microvolt signal offers 
a slightly better signal-to-noise ratio for subscriber service. Detailed information showing the 
required coverage should be submitted as shown in Appendix V. 

8.36 In general a somewhat greater range can be realized than shown in Figure 4. However, the 
graph illustrates the relative differences in ranges which can be expected using different 

antenna heights. Ari. increase in tower height from 150 feet to 300 feet may more than triple the 
cost of the tower while the increase in range is in the order of 10 percent. As mentioned in 
paragraph 8.33, towers having overall heights in excess of 170 feet are required to be painted and 
lighted regardless of their location. This constitutes an additional original investment and the 
annual cost for maintenance and power consumption is quite high; furthermore, the licensee assumes 
additional responsibilities in complying with FCC and FAA requirements concerning tower lighting and 
painting. 
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mIOOBrICAL 'l!AL91'JT· AND TALKBA.CIC RANGE 
OF A 'l'fPICAL )l)BILE RADmTELEP.HONE SlSTJ!M 

vs . 
. EASE STATION AN'l'ERNA BEICJl!I? 

!1.'errain: 
38o ·:,requeney: 

Level 
160 MC 

36o 

34o 

l!ASE STATION 

Trarismitter Power: 
Antenn& Oa.in 

(Ref. to 1/2 Wave Dipole): 
7 /8" C!oax;f al Cable Loss: 

K>BILE UNIT 

50 Watts(47 dbm) 

6.o db. 
0.55 db/100 tt. 

320 Transmitter Power: 25 Watts(44·d'tm) 
Unity 

300 

28o 

26o' 

24o 

220 

200 

180 

16o 

14o 

120 

100 

8o 

Antenna Gain: 

20 

·t-

,}, ~i:.-r.:t ' r:ff4: p.L, .. 

;· Base Station Minimum 
+ 
-Signal:. 1.5 Microvolts 

at 50 ohm Rec. Input 
Pr = -103.5 dbm 

;. ,-
. + 1 ° Mobile Unit Minimum 
~=H!signal: 2.0 Microvolts 

'"1 '· at 50 ohm Rec. Input 
:i: Pr - -101 dbm 
+ 

+ + 

22 24 26 

,-rr, 
+-

' .... ; . ~ 
·. -P~ti:~~+· 

Base Station Minimum 
Signal: 1.0 Microvolt 

at 50 ohm Rec. ~put 
Pr =-107 dbm 

28 

Mobile Unit M1o1rnnrn 
Signal: 1.5 Microvolts 

at 50 ohm Rec. Input 
Pr -~03.5 dbm 

30 32 34 

RANGE - MlLF.S 
Figure 4 
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9. INSTALLATION AND MAINTENANCE 

9.1 Proper installation of radiotelephone equipment is extremely important in achieving satisfactory 
operation. It is recrnmnended :that the borrower contract with the equipment supplier for a 

complete installation. While there may be a number of subcontractors which will per:i.'orm the various 
jobs, the radiotelephone equipment supplier is responsible to the borrower for the entire system 
installation and the borrower is thereby assured of clear cut responsibility for an installation to 
its satisfaction. 

9.2 There may appear to be, a savings to the borrower through its undertaking of parts of the con­
struction. However, this places a share of the responsibility on the borrower and leaves 

questions regarding the guarantee of proper system operation. The apparent savings may prove to be 
costly, apart from the problems preated in deciding where to place the responsibility. 

9.3 The radiotelephone equipment should be maintained under contract by the supplier for at least 
one year from the time of installation. This is particularly important when the more complex 

dial radiotelephone equipment is used. If the borrower has personnel holding a first or second class 
radio operators license, it may assume the maintenance responsibilities at such time as the personnel 
has become familiar with the equipment. This should result in a saving. In any event the borrower 
(holder of FCC authorization) assumes full responsibility to the FCC for the proper installation, 
operation and maintenance of the equipment. 

10. APPROXIMATE PRICES OF TYPICAL RADIO EQUIPMENTS 

10.1 Base Station (Radio) 

10.2 Central Office Dial Control Terminal 

10.3 Mobile Equipment 

10.31 Dispatch (Single Channel) 

10.311 Tube Type 

10.312 Transistorized Type 

10.32 Dial (Single Channel) 

10.321 Tube Type 

10.322 Transistorized Type 

10.4 Multi-channel mobile units-add $50 per channel 
to single channel price 

10.5 Towers 

10.51 150-foot steel tower-erected 

$2,000 

$4,ooo 

$ 600 

$ 750 

$1,000 

$1,:200 

$2,000 

10.52 The size and type of the tower must be tailored to each installation. Their cost varies widely 
depending on the height, whether guyed or self-supporting, and ice and wind loading design; -

hence, prices for different sizes and types are not given here. Figure 5 on page 13 shows the approxi­
mate costs of typical base stations with the associated antenna systems having different height towers. 
The cost of the dial control terminal is not included. A radio equipment or tower supplier should be 
consulted for specific cost information. 

11. COST STUDY 

11.1 Each borrower should make a study to determine whether or not the initial and annual costs of 
radiotelephone equipment can be justified for its own operation and maintenance (O&M) vehicles 

and also, for the vehicles of its subscribers who can afford to pay the relatively high-costs involved 
for dial radiotelephone service. 
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APPROXIMATE COSTS OF TYPICAL RADIOTELEPHONE 
BASE STATIONS AND ASSOCIATED~ SYSTEMS 

vs. 
TALKOUT RANGE IN MILES 

Base Station Frequency 16o MC 
Base Station Transmitter Pwr: 50 Watts 
Mobile Antenna Height 6 Feet 
M:>bile Antenna Gain Unity 
Terrain : Level 
1/2 11 Foam Dielectric Coaxial Cable (1.04 db/100 ft.) 
7/811 Air Dielectric Coaxial Cable (0.55 iI.b/100 rt.) . 

Tal.kout Range Computed 
Using 20 Foot Antenna 

in Addition to Tower Height 

Example: Talk.out range from 
150-foot tower is based on an 
overal.J. height of 170 feet • 
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. - i.ffl~:i,,~..., 
0 

0,. 

..., 
0' 

;J 
d' 

30 32 34 

+ 

RF.A TE & CM-940 

ffl-±ti -f 111 fill i ~-~~ --
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ll.2 Two sample cost studies and a discussion on the use of a separate dispatch channel are presented 
in Appendix I to serve as a general guide to the cost of furnishing radiotelephone service for 

O&ll and for subscriber vehicles. The studies cover dispatch service for O&M vehicles and dial service 
for subscriber vehicles. Studies of specific situations, using actual costs and annual carrying 
charges, may show substantial variations from these sample studies, as will be apparent from the 
following description of the assumptions underlying these studies. 

11.21 Initial Cost - An average of current bid prices has been used based on the need for a 150-
foot steel tower. Bids for specific jobs may vary with suppliers' design procedures and 

also with differences in the mounting of the antenna. In some cases the antenna may be mounted on 
an existing structure or it may require a much higher structure than is assumed in the sample studies. 

ll.22 Maintenance - For the comparatively simple dispatch equipment, a monthly maintenance charge 
of $25 is used for the base station and $7-50 for each O&M vehicle for the average situation. 

For the more complex dial equipment these costs become $35 and $10 respectively. These figures 
represent the average of current maintenance contract costs. To these costs an estimated monthly 
base station power charge of $6 is added. 

11.23 Depreciation - A composite rate of 9 percent is used for all items rather than several rates 
to cover the variable average service life of the system. 

11.24 Other - For O&M vehicles a charge of 4.o percent is made against the initial cost of a 
dispatch system irrespective of whether the O&M vehicles are actually operated on a dispatch 

basis or not. This rate comprehends 2 percent interest, 1.2 percent insurance for all items in the 
system and o.8 percent taxes. For subscriber vehicles a charge of 7.0 percent of initial cost is 
assumed, the 3 percent increase being added to reflect a mininrum return necessary before income tax 
for a borrower seeking a return on equity capital. A nominal $10 per year administration charge is 
added for each subscriber vehicle account. 

11.25 Additional Considerations for O&M Service - No allowance has been made for increased 
efficiency of installation and maintenance personnel due to more effective control of 

their activities with radiotelephone service. It goes without saying that the savings from more 
effective control must at least equal the fairly substantial annual costs of providing radiotelephone 
service on the O&M vehicles. No allowance has been made for a possible saving of toll charges where 
such charges would otherwise be incurred when communicating with men in remote parts of the area. 
In such cases the justification of radiotelephone service will be made more easily. 

12. INFORMATION PERTAINING TO FCC AUTHORIZATIONS 

12.1 Before purchase and installation of radiotelephone equipment, proper authorizations must be 
obtained from the FCC. Application for authorization to construct and operate a station in 

the Telephone Maintenance Radio Service differs from that required in the Domestic Public Radio 
Services. Sample applications and other information which may be helpful in applying for' the proper 
authorizations are contained in Appendices II, III, and rv. 

12.2 Telephone Maintenance Radio Service 

12.21 Application for authority to operate a station in this service should be ma.de by filing FCC 
. Form 400 with the FCC. FCC Form 400-10 contains detailed instructions for completion of FCC 

Form 400. A copy of this form should be obtained along with FCC Form 400. · 

12.22 A station license is generally all that is required in this service. A construction permit 
may be required if the tower requires painting and lighting. Under certain conditions a 

construction permit and station license are included on the same authorization which is a part of 
application FCC Form 400. 

12.23 The licensee must notify the FCC Engineer-in-Charge of the local FCC Radio District of the 
date on which the· transmitter will be placed in operation, giving name of licensee, station 

location, call sign, and operating frequencies. This notification should be ma.de in writing on or 
before the day on which operation is commenced. Section 11.52 of the FCC Rules, Part 11 should be 
referred to for detailed instructions. 
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12.3 Domestic Public Radio Services 

12.31 The initial authorization required in these services is a construction permit for the base 
station and associated mobile units. Where there is a need for rural subscriber stations at 

fixed locations, applications should be filed with the FCC for specific stations. Applications 
should be made by filing FCC Form 4ol with the FCC (See Appendix III). 

12.32 If after receiving a construction permit, it is determined that certain changes are necessary, 
such as frequency, station location, antenna height, etc., a modification of the original 

construction permit must be filed on FCC Form 4ol. No ch es can be made until a modified construc­
tion ermit is received from the FCC Section 21.29 c 

12. 33 Construction permits are normally va.lid for a period of eight months . Extensions may be 
granted by filing FCC Form 701 at least 39 days prior to the expiration date if the equipment 

cannot be installed within the 8-month period. However, some phase of construction should be started 
within 60 days from the date of permit (Section 21.30). This may include items such as radio building, 
tower, wire line connecting facilities, etc. 

12.34 The FCC Engineer-in-Charge of the local FCC Radio District in which the station is located 
must be notified in writing at least two days in advance of the date on which the transmitter 

will be tested, giving company name, call sign, frequencies, station location, and time and date on 
which equipment tests will be made. No service to subscribers may be furnished through the radio­
telephone equipment during the test period. Equipment tests normally shall not exceed 10 days, but, 
upon request to FCC, may be extended when warranted. 

12.35 Upon completion of construction of a base station or permanent rural subscriber station, and 
when the equipment is operating satisfactorily, FCC Form 4o3 must be filed for a station 

license. This must be done prior to the expiration date of the construction permit (Section 21.29 
(e) and 21.212). 

12.36 After filing FCC Form 4o3, service tests and service to subscribers may co:mmence and 
continue until a grant of the license application is made or otherwise disposed of by the 

FCC. The FCC Engineer-in-Charge must-again be notified in writing at least two days before the 
station co:mmences service tests. 

13. BASE STATION OPERATION REQUIREMENTS 

13.1 Telephone Maintenance Service 

13.11 Operators of base stations are not required to have technical knowledge; however, they 
must hold a Restricted Radiotelephone Permit which is valid for life. This permit may be 

obtained by filing FCC Form 753-1 with the FCC office in the local FCC Radio District. 

13.12 Possession of a Restricted Radiotelephone Operator Permit does not permit the holder to 
make any transmitter adjustments. Any adjustments must be made by a persot\ holding a 

First or Second Class Conmiercial Radio Operator License. 

13.13 A licensee of a radio station in this service is required to maintain technical and operational 
records. Detailed information is given in the FCC Rules, Part 11, Subpart D. 

13.2 Domestic Public Radio Services 

13.21 Part 21, ·Section 21.208 (g) of the FCC Rules requires that an operating loe be 
by an operator at the control point. ,fuen an application for a dial system is 

of this rule should be requested if it is not possible to have an operator on duty and 
the station. However, a technical log is required to be maintained by the licensee. 
(e). 

kept on calls 
filed, waiver 
in charge of 

Section 21.208 

13.22 FCC Rules require each station to be identified at the end of each conversation or at least 
every half-hour (Section 21.213 (a)). This is done automatically for a dial type base station 

by automatically transmitting the station call sign in International Morse Code (Section 21.213 (d) 
(1)) or by recorded voice announcement. When the disconnect signal is received from a mobile unit, 
land line station, or the "lost call" timer, the identification is sent out before the station goes 
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:;:~:· :_::1<2 air. Since all mobile and fixed station transmiss:l..on'•are retransmitted by the base st.::.tion, 
•. v _ .• :~rc:s ~rable to request a waiver from the FCC to eliminate the requirement that each 111Dbile and 
._,_ '. ·_·ural subscriber identify Hself individually (Section 21.213 (b}' (1) and (2)). 

13.23 FCC Rules 21.118 (d) and 21.205 (i) require that a licensed operator be on duty at a control 
DOint in charee of the station's operations. When a dial system is contemplated, waiver of 

this requirement should be requested since the primary purpose of dial radiotelephone equipment is 
·b provide means for a telephone company, without switchboard operators or specialized radio technical 
personnel, to give 24-hour radiotelephone service to the public. Since technical knowledge of radio 
equipment is not necessary to obtain a Restricted Radiotelephone Operator's Permit, it is recommended 
that telephone company supervisory personnel obtain such a permit which is valid for life. Paragraph 
13.11 e:i..--plains how this may be obtained. 

- 16 -
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APPENDIX I 

SAMPLE COST STUDIES FOR DISPATCH AND 1'IAL RADIOTELEPHONE SERVICE 

l. Disl2§:tch Service for Five OMI! Vehicles 

Annual Cost 
Initial 

Item Cost Maint. DeJ2re. 9% Other- Total 

Base Stati9n $2,000 $370 ll_ $180 $ 81 $ 631 
Touer* '2,000 So 180 81 341 
Connecting 
Facilities !-5:. 
5 Mobiles 3,000 450 270 122 842 

Total $7,000 $900 '$D30 $2(31i: $1,fil1i: 

·*If tower serves another channel above total costs become: 

Total $6,000 $860 $54o $244 $1,644 

-l<-lf"Other" includes interest 2%, insurance 1.2%, and tax 0.87'. 

2. Dial Service for Ten Subscriber Vehicles 

Annual Cost 
~itial 

9% Item Cost Maint. Dei;re. Other- Total 

Base Station :~ 6,000 /_J_ $ 490 /J;_ $ 54o $ 432 $1,453 
Tower* 2,000 So 180 141 4ol 
Connecting 
Facilities Lg 
10 Mobiles lO 000 l,200 900 805 2 905 

Total $18:ooo $1,770 $1,620 $1,369 $4:759 

*If tower serves another channel above costs become: 

Total $17,000 $1,730 $1,530 $1,299 $4,559 

REA TE & CH- '~-J 

Cost/Mobile 
Year Mo. 

$329 $27. 4o 

Cost/Mobile 
Year Mo. 

-l(-)E-"Qther" includes interest and return 5%, insurance 1.2%, and tax 0.8%; also, $10 per station for 
administration. 

/J;_ Maintenance cost includes $70 for power at base station. 

t£ This item covers the connection between a remote base station and the remote control console(s) 
where ~ispatch service is employed, and between a remote base station and associated central 
office equipment where dial service is employed. The cost of this item is not included in these 
sample studies, since the type used and distance involved will vary widely with each installation. 
However, this cost should be included in any specific study made to accurately reflect all annual 
costs. 

/_J_ Includes an allocation of cost for assQciated central office line c.nd switching equipment. 

3. Use of Separate Dispatch Channel 

1/here radiotelephone service is desired fQr regular subscriber service and fQr telephone cQmpan;y 
O&M vehicles there will be some overall ecQnoiey in small installatiQns by foregoing the mQrc 
efficient dispatch service for OEa-1: WQrl\: and sharing the dial channel with regular subscri1' :::1·rJ -

- 17 -
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With 5 0&M vehicles there is no saving in initial cost and a monthly saving of $0. 75 to $1.16 per 
subscribe·r. In view of the possible service criticism by the regular subscribers arising from the 
shared use of the channel, it would appear that a separate dispatch channel could be justified for 
5 or more 0&M vehicles. At the other extreme with as few as 3 0&M vehicles, the monthly cost saving 
to the regular subscribers ranges from $3.02 to $3.42 which may-possibly be an effective offset to 
some service criticism. 

It is more difficult to establish guide lines for the in-between case of 4 0&M vehicles. Even though 
no more 0&M vehicles are contemplated, should service criticism become serious there might be quite 
a loss in changing out the dial sets for dispatch sets in the 0&M vehicles in situations where there 
is little or no opportunity to ~euse the dial sets for subscriber service. 

In general the tendency will doubtless 'be to favor the use of a separate dispatch channel for 0&M 
work while using the CQDIParatively slow dial service only where necessary to help prove in the dial 
service for regular subscribers. The monthly cost chargeable to each 0&M vehicle is affected very 
little by the change from dial to dispatch operation. The monthly cost per vehicle of $27.lio for 
5 vehicles (Study No. 1) increases to $30.80 for 4 vehicles and to $36.35 for 3 vehicles. 
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APPENDIX II 

APPLICATION FOR FCC AUTHORIZATION 
IN THE TELEPHONE MAINTENANCE RADIO SERVICE-

Application for authority to operate a radio station in this service-differs from that required in 
the Domestic Public Radio Service. Frequency coordination is required in this service and evidence 
supporting this coordination must be submitted along with the application. This information may be 
supplied using either of the two methods below: 

(a) A study showing all users of radio within 75 miles operating on the requested frequency or 
within 30 kilocycles of that frequency and a report of the possible extent of harmful inter­
ference to stations within the frequency and mileage limits indicated. Such report must 
show names of all stations considered and distance between proposed area and their areas, or 

(b) a letter from the "Telephone Industry Radio Coordinating Committee" which has been established 
to perform the study required in (a). 

The services of this committee are available to any eligible applicant for authorizations in the 
Telephone Maintenance Radio Service. When corresponding with this committee, the preferred frequency 
should be given along with a request ;for the committee's recommendations for a suitable frequency. 
The exact geographical coordinates of the proposed base station; elevation above mean sea level, and 
height of tip of antenna above ground should be included in the request. 

Correspondence to this' committee should be direc-ted to: 

Secretary 
Telephone Industry Radio 

Coordinating Committee 
l,38 Pennsylvania Building 
Washington 4, D. C. 

Compliance with paragraph (b) is recommended since it assures cooperation with the industry and 
eliminates a time consuming survey on the part of the prospective user of radio. 

A completed sample application FCC Form 4oo using fictitious names and places is contained in this 
exhibit. This sample application is intended to serve as a guide. Applicant must give the appro­
priate information in each entry and is cautioned not to copy information which may be inaccurate 
under the particular circumstances. 

The information required for completion of this form is straightforward. However, it is recommended 
that the applicant obtain FCC Form 4o0-10 which contains detailed instruction for filing FCC Form 
4oo. The entire form is not visible in the sample since the top half of the form contains built-in 
multi-carbon copies. A worksheet is attached to the form which should be filled out in pencil. 
After it is determined that all entries are correct, the form should be completed (on both sides) 
using typewriter. 

When the antenna is to be more than 170 feet above ground ( except when it is to be less than 20 
feet above an existing man-made structure) or near an airport, FCC Form 4ol-A 111Ust be filled"out in 
triplicate and submitted along with the FCC Form 4oo. This also applies when the antenna is to be 
installed on a tower already requiring painting and lighting. Applicant should consult the FCC Rules 
for details. 

Application(s) must be signed and submitted to the Federal Communications Commission, Washington 25, 
D. C. Notorization of signature is no longer required. 

Attachment 
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.--············-- •<•>• Nameorlllldlos.n.. I }'I: F-,~m 4.0•J ==-AW:::.':1xo, AUTHORIZATION .;,.1y ~o•,~, u-a1aa . .1 

! 
Unlt4!'1 States or America Telephone Maintenance fOI COMMISSION USl ONLY, 

FEDERAL COMMUNICA llONS COMMISSION 
(b), a ... ot. al:atlmlr 

T..,,. 1111tborization permit,, the nae of only sueh trammlttera u are 9Peel6ed ander .... Kl --00 
··~pnrial Conditions" aod those appearing i.a the Commiuion•• ""Liat of Equlpmenl 

OU.. (8pec10)1 Clllll.,_ 
Acu:ptahle for Liceming., and desiinated for uae ID the particular radio -.rvice 
narued in"'item 4(a) of thi1 application. I'll•-

l(b). No, or transmltt.erfi 
l (d.), MIIZIIDWD 1. If mobile mdta, or otba e1aaa of atat1o11 a NIDPOnll'J' kJcaC1oD1t. me Jmladed. m &Ida 

l (a). F'Tequency l(e), Endulon pennlHlble autbo11aaUan, allow uea of OPBIIUcm 
Ill/le} Base or !..and Jlloblle Other por:r.J:r-

Counties of Jones & Jackson, North Dakota 
151.985 l 10 20F3 600 ............. .,, ........ r.ro 

l. 21 Main 3 South Street 

APPE WIX I ( C< ntinued) 2. 204 South Street - T. OnraU hallrbt above IIP'D1IDd 165 of tip of ..... ..... 
FOR CO.'>IMISSION USE ONL'( 

-'-nteDDa painting 1111d lighting opecdlica,._, 

Spedal Ccmdl-• 

SAMPLE (!Names )f com ~any, J eople, ru d 
locati ms ar ~ fi:ct tious) 

X 
2(;,), JtiilJ.Gti (SN 1zurtract1cma) 

East-West Telephone Company, Inc. 
(b). MalllDE' add:refl■ (number, atreet, city, mne, fllde) 

Sometown, North Dakota Term of aathorlza~: Tbll aathorlaadon effecthe 

,, Loeatlnn of transmitter( s) at a ftxed location 
11Dd will nphe S :00 A.loL EST. IUld lo Rl,Joot lo 

t---.;. .. Nm:aber and st.reei \or ot.ber indlcatJ.on of locatton) 

~ p~~•o::,.8:!n 1°,tm:' =.i::::-~!:ii::.~•==:= 
l mile north of Sometown off Hwy. 401 and ,mut he retamed to the Commiadoll for C1111.cellation IIDle. an a.telllkm. of 

.. 
ctn ,Coun ... IN.°" Dakota 

comj,lodo11 d&IIO Jiu beea Ulthmlaed. 

Nr. Sometown Jones By d- al .._ FB>EIAL COMMUNICATIONS COMMISSION 

Latitodtz. , . ,,_~~-, . 
ct 47 err 20 N 45 30 w .....,,, ..... 

.. ----- -

. ------------------------------------------- FOLD HERE --~---------------------------------------! 
\ ,. 111 appllcant II representative of an aIJen or of a foreign 

YeaO No KJ 18(a). Application tors (Cbac.11: one) 
fOR COMMISSION USE ONLY, ~nvenimPnt? Jr answer ls ''Ye~•', explain on the reverse or this page. 

New BtlltJon Ix] 
t ~ StatP. whether appUcant ls ( Check one) ~□ 
I J.ndlvldlllll □ Partnership □ As&oclatton D Corporation~ ll'ocllflcatlon D 

( ) 
\ 

I Governmental Entity D ae.:;:~:o:f.ttou D uc::e~ D 
( If ar,pllcant ts a non-governmental corporation fill out Item 19; U an un.lncorporated (b) If f02 modWcat1on., state modW.eatloa. 11ROPOaed f- a11111or ,u1on fill out Item 20, on the reven;e side or thlR page,) 

j 10 · t! :::u~i ~s cft11z':r?1!:(J~:· CJ □I ~~~~~;1~~ 1:r: an YesO , NoD 
1 Unltf'c! Statell7 Yea No partnen cltlz•• or the United States? 

11 l& communlcaLlon service to be received fl'Qm or rendered to 
r .. O No □ ' anot:a,er person (see tnstructlon■ )7 U • 1 Ye1,1••, name or person la 

(c) If •••;.:.:i-ucatlon rete,a to a -1 (d) on. - Of comrmrnlC,tton (call.....,., 
■utbo atatlon, IP,va call mKD. 

12. Wlll tho appllcant own sU □_I ( ~~1~fe tC: 01::ro: 11 g] No □ ca) The radlo equlpment7 Ye No will be located? Yea 
(If the aJlRWer to either (a) or (b) ls "No", see 1natructtona.) 

r .. O xoIKf 13. Atta<"h runcr.lonal aystem diagram showing details of propased radio system and Ce) =•J':: .r,~~[r:'!bY~=t:: s:1Ji::-.:ca) T 
lnC'luf:le sul"h other supplementary data as required by specific rule11. ' 17. u antenna wtll be mounted on an ~ 

14. ML\~1;18uf~it~ei0t 1fcer:~:~~~'l1e~!:!1~R"~~~·r iftu!'!'~~::is':::ut~ ~ 01:::~~s•g:;;•not; nd1o tower, IP,ve call aigna or uaen 

deRlgnatef:I rur u"'" In the partlrular radio servlre n11.mPd ln Item 4(a) of this appll-
cation, deRCrlbe •uch transmitter in detail, (See Instructions) 

18. Will antmma extend more than 2:0 feet above the sround. or natural 
r .. ~ 1~. StawmeDt ot e1-tblllt.Y · formation, or more than 20 feet aboTe 11D. eJdlltlnll' man-m■de ~ No□ on Which It Will be mounted? If .. Yea ........ tbe flDIIOwllla'I 

As provided for ln FCC Rules, Part 11, (a) ~~~:fu~~ ~un¥~~st~~~\h .l)U IOO~ 

Subpart P, 11.751 (a) See reverse side chimney, etc •• or comb~ona o1 tbeee) ee _ auved tower 
(b) ~celani:u::=~..L, .LC~ I (C) ElnailOD Of llfl'Ound. at: anw 

(Uae apace on the r,merae a/ thi• pt1Be) Oita. _..,....,. - leve[2 00 •-· 

All the statements made in the application and attached n:hibite ( to • lnclulvo) ..., coaalclezecl rn&lerlal -dou, 1111d all tho mhlhl• 
are 8 materi1i'I part hereof and are int'orporated herein as U eet out Jn full 1n the appllcadoa. 

The applic&Dt certi.6ee that he, bu a current copy of the Commi11ion'• Rulea 1mernln1 the ndio aen:lce named Jn Item 4 (a) above. 

The applicant waive, any claim to the UBe of any particular frequency or of the ether aa llp.lur: the regulat:ory power of she U.al.sed SIUN .,_ of the pl'8'daaa aN of, the 
ume, whether hy licenae or otherwUIC, and requate aa authorization. ln accordaace with thia appllc:■don. 

East-He st Tele:Qhone Com:QaD.'£, Inc. 
AppUcam c•ut aaree wUill D111De • ■hawll. .In Dem Sl(a)). 

eubacl'lbed. .amd sworn to befme 

6th October 11159 By John Doe 
day-• rne (Deatsnate apJIIVpl'lat,e eJ---U,e■lklll ba!cnr) 

John Jones □--Notary Public DAL 
□ :llemba of App!lcanl: ~ ( or name and title or otber penon competent to administer oal;Jla) 

1960 
11 811:::: ::.dAf/1e:=: S°~e:\ ~ 

NI''." ,- .. mrnl<;d')ll r.-pl'Nil November 22, □ ~:~~~1!n~esr,:er::itf:t}.~p~ -- 11111 
(OVF.R) ---------~- -
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RF.A TE & CM-940 
CONDITIONS OF GRANT 

A. Subject to the provlslons of the CommuntcatloDB Act of 1934, as amead9c:l, 8111111ecaueat acts, treaUN, and all regulations. heretofore or hereafter 

made IJy this Commission, and further subject to the conditions and requlremeats set fort.II In this autbortzatloa Ille licensee·or permittee hereol' 

Is authortzea to use and operate the radio transmlttinK facilities herein described. Tbls autborlsa.t.1oa sba1I not vest bl the licensee or permlttee 

any rlgbl to operate the station nor any right Ill tile use of the li-euaenclea designated ID t:lle autborlzatkJD beJODd tbe ter!D. hereof, aor ID aay odler 

manner Ulan illltborlzed bereiD. 

e. Neither tbla apthorizatiCHI nor tile rlgb.t granted bereia sllall be a&slgaed or otbenrtae transferred to illlJ' perscm, firm, company, or corporation 

except by specific authorization OI Ille Comm.lsstcm. 

c. This authorization Is Issued Oil the Uceasee's represeataUoa tbal tbe statements contained 1D Ucensee•s·appl1catiaa are true and tbat tbeundertakiap: 

tbere_in contained, so far as they are consistent berewttb, Will be carried out 1D good faith. The llceasee &ball, duriq the term of Ibis Ucease, 

render such serrice as will ser•e public interest, coDVenience, or z'M!Cesalt7·to tile fall extent of the prtYileges bereiD conferred. 

D. This autllorlzaUon Is subject t"o tile right of use or control bJ tile Cloftrament of lbe UaltN States conlerred bJ lecUOD I08 of Ille Commuai.,_ 

Act of 1934, as am-.i. 

FOR COIIIIIIIION UIB OMLI' 

-----------------------------------------------·----------------------------------
1!». I[ allDJicaal. I■ a DO~VMameDlal _,._I.ion 

8EIHRKI A■ D ADDITID ■ AL DATA (•) u--- &Ml .... ol •bal. 5taLa is ii. orp.aiud? 

North Dakota Sample Statement of' Eligibility 
Ja IIIDl9 dlu .-.rifth of Ute capital IIIOdc. ol lhe Cl0t'pOl'&lioa 

YN □ Nolil aiUiier owaod ol record GI' may il be volad by alina or lhir 
The East-West Telephone Compa:ny, Inc. is -ae.ca&iwes or by a foreio _,,vamne11t.? 

Is aay officer or directm or such corpon.tioa u uiea7 
Ir eo. ...... -- aacl pmiliaa of~ Y•o Nofg primarily engaged in rendering wire-line 

service to the public f'or hire. It 
operates 12 exchanges throughout a rural 
area covering approx:tmatJiy 4ooo square 

(b) la applicaDL uinRa.ay or i.-iracLlr COD.lmil.J bJ uy_ oe- corporatioa? 

YN □ '"'Ilg 
miles including the counties of' Jones and U ao, wW ia Iba -- ud addreaa or &lie Dllillll'Olliac CCllpCnlioa? 

Jackson. 'lbe i;ystem is comprised of' 16oo 
miles of' pole lines over which 26oo 

tJ..,_ Iba lawe • •W $&ale ia ii. Gl'P,Di-r subscribers are served. The use of' radio 
la _,.. IUaaD oae-to.ii of I.be capillal sLock 01 Ibo coallolliq 

Yea □ '"'□ 
will permit maintenance whicles to restore 

corporal,ioa ei&llor owll8d of record, m -.y ii. be Yaled by 
se:i:-v.1.ce to subscribtc!l's more quickl.y, alioaa, Uieir n,pn:aealatives, or hr ■ foreig11 gonrnmelll or NpnH1HlaUwe 

thereof CII' by aay -.iioa -i:r.ed aada tlaa la- ol a lareimri --·--? 
particularly after facilities have been Is a■y oflic• or aioN &Ila■ oae-,fo.rtll ol Urie direcLara of allC• 

YN □ No □ oorputal.ioa .. alio■? D "'Y• .. I ........... aad poailioa al 
damaged by storms, :floods, etc. eacll, 1 ud ■tale lalal ■-- oldiract.ara 

Js \he aLcwe describod cot1kolli11g ccqion.Uoa i■ c.ur■ • ••~iar1? 
Yu □ No □ •. U ao, ■Uac., addilioaal sbeals aasweriag ibe i&eaa i■ tltia pan.grap• 

ror e■c:11 c:.,..pa■y to a■d inc:lu4i- &le or-■is.atioa ..,ri_ fiul C011llol • 
..!!=...!!:...~anl i.s a■ 111uncur 101111.cd associataoa 

:;:e~hcrs I~:::: -lllbon \"es D No□ f N11111ber fl alieu 1 

u-v . 
,._ ui:1 poaiuoa or .a ... a«.-n or direaan. iraa, 

____ .. _ 
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APPENDIX III 

APPLICATION FOR FCC CONS'IBUCTION PERMIT 
IN lliE DOMESTIC PUBLIC LAND SERVICE 

Some borrowers have had difficulty in knowing what information to send to the FCC when applying for 
a construction permit and therefore some of the information that is generally overlooked is listed 
in detail. Much of the difficulty in supplying the desired information has arisen from the fact 
that Part 21 of the FCC Rules requests information in addition to that requested in FCC Form 401 
and other information is sometimes required which is not requested in either. A borrower should 
submit information required to the best of its ability. If the FCC desires additional information, 
it will generally return the application with a letter outlining the specific additional information 
desired. 

The following information and sample application is intended.to serve as a guide. Applicant 11IUSt 
give the appropriate information in each entry and is cautioned not to copy information which may be 
inaccurate under the particular circumstances. 

The nwnbers preceded by 21 in the following comments refer to the contents to be included in the 
application as outlined in the specific paragraph in Part 21 of the FCC Rules; number not preceded 
by 21 refer to questions in FCC Fonn 401. 

1. 

21.15(c) 

4. 

21. 509 (f') 
21.606(a) 

21.610(b) 

5. 

9. 

21.15(d) 

If application is from an association or corporation, th',, space for information regarding 
citizenship should be left blank. 

Fill in the applicable information. 

Submit as an Exhibit a certified copy of charter, acts of incorporation, or, if not a 
corporation, a copy of bylaws, articles of association or other documents to show that 
the company is authorized to operate as a communications common carrier. The name of 
the applicant should be listed according to instruction 4, page 5, of FCC Form 401. 

Class of station would be Base and/or Mobile. 

Since the system is to be installed primarily to provide service to mobile units, the 
nature of service will be Domestic Public Land Mobile. 

If the application is for a subscriber station at a fixed location, such as at a remote 
residence, school, or ranch, the class of station should be listed as Rural Subscriber 
and the nature of service as Domestic Public Rural Radio. 

Mobile units may be listed on the same FCC Fann 401 with the base station, provided the 
information pertaining thereto is clearly evident and distinct from the information 
pertinent to the base station and make and type used for the mobile units should be 
indicated unde~ question 13. 

A separate Form 401 should be used for each Rural Subscriber Station at a fixed location. 

The applicant's principal business should be listed as "Telephone Operating Company." 

If the first question is checked "No" the balance of the questions under 5 should be left 
blank. 

·Fill in the applicable information. 

Two copies of the applicant's most recent balance sheet (within 90 days of the date of 
application). should be furnished and listed as an exhibit under 29. If the balance sheet 
does not indicate clearly the availability of funds to cov~r the purchase, a statement 
should be included giving details of the credit arrangement and the identity of the 
creditor. 
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lO. 

·n. 

l2(l) 

l2(2) 

l2(3) 

l2(1,) 

l2(5) 

l2(6) 

2L509(f) 

2Ll08 
2i.6o9 

l3 & l4 

2Ll20 

Fill in the applicable information. 

Answer should be "yes • " 

REA TE & Cl-l-940 

Frequencies available for assignment are listed under Section 2l.50l(a) and (b). The 
base station frequency selected should be listed under 12(l) and the words "Base Station" 
written on the same line in the left margin. There is always a question as to what 
frequency should be selected for the base station. A frequency that is most commonly 
used in the state where the telephone company is located is probably the best selection 
if the distance between such station(s) and the applicant's station.is great enough so 
there will be no overlapping of the areas covered. When there is a likelihood of some 
overlapping, a statement should be submitted to show what measures will be taken to 
avoid the occurrence of harmf'ul interference between the two co-channel radio systems. 
This statement should be included as an exhibit. 

If the application is also for mobile units, write the words "Mobile Stations" in the left 
margin 2 or 3 lines below the base station and list the mobile frequency associated with 
the base station plus any other frequencies which are likely to be used. In some cases 
a mobile subscriber may desire to transmit to the base station of a nearby telephone 
company which operates on a different channel than that used by the applicant. 

Indicate as "u.nlimi ted." 

This is generally answered as the plate power input such as l20 (PPI). This information 
will be furnished by the supplier of the transmitter. 

This is generally "l6F3;" for narrow-band equipment. This information should be obtained 
from the equipment manufacturer. 

This is generally "300-3000" but it should be checked with the equipment manufacturer. 

This should be left blanl,. 

Points (or areas) of conmunication - The base station will transmit to Mobile Stations. 
If the applicant is serving or applying to serve rural subscriber stations over the base 
station in the Domestic Public Land Mobile Radio Service, the appropriate.infonnation 
should be entered. The area within which these stations will operate or the location of 
fixed stations should be indicated. The mobile units ,vill·transmit to the Base Station. 
While the mobile units may talk to other mobile units or to rural subscriber stations, 
such coIIIll1l1Ilications will be through the base station operating as a mobile relay station. 
If the application is for a rural subscriber station, the azimuth of the base or central 
office station (direction in degrees from true north, clockwise) should be given as well 
as the distance in kilometers between the stations. This should be included in the 
exhibit showing sketch of proposed rural subscriber station antenna installations. If 
the application is for a rural subscriber station, a statement should also be included 
as to why the service cannot be provided by wire line facilities and reasons why service 
to the rural subscriber stations through the base station will not affect, adversely, 
the availability or adequacy of service to mobile subscribers. 

The make and type number of the base station transmitter to be installed should be 
indicated. This information should be obtained from the equipment supplier. The nu:mber 
of mobile subscriber stations anticipated for installation within the license period, 
togethf:r with the make and type number should be indicated. Where the manufacturers 
~nve the data regarding the technical information on their equipment on file with FCC, 
type across the balance of the questions under l3 and 14 "Data on file with FCC." All 
transmitters used must be on the "type accepted" list for licensing under Part 2l of 
FCC Rules. This list is not available for public distribution, but is available for 
inspection in the offices of the FCC in Washington and its Field Engineering offices in 
various cities. The locations of these offices are given in each Volu:me of the FCC 
Rules and Regulations: 
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15. 
21.15 (e) 

16. 

17. 
21.113 

18. 

19 & 20 
21.15(f) 

21.114 
21. 610 ( 4) 

21. 

22. 

23. 

24. 

25. 

If a frequency meter is to be purchased, the manufacturer will supply the required technical 
information t0 be inserted under 15, c, d, e, and f. 

If a qualified technician, such as someone in the area who maintains the transmitting 
equipment of the police, power company, etc., is to service the equipment, his name and 
address and class of radio operator license should be given~ If a service technician, 
having a frequency meter is hired to maintain the equipment, he can supply the required 
technical information on the meter. 

If a qualified service station, having frequency-checking facilities, is to maintain the 
equipment, the name ~hould be listed under 15 band items 15 c, d, e, and f, need not be 
answered. Service stations will supply a statement as to their qualifications. This should 
be included as an exhibit as outlined in Appendix IV. 

The showing of technical qualifications also requires the applicant to state, when such 
is the fact, that it has a copy of Part 21 of the FCC rules, that it is generally familiar 
with the contents of the rules, and that it will keep abreast of all amendments to such 
rules. Further, it should state the measures to be taken to insure active day-to-day 
control over the radio facilities. 

An estimate should be made as to the cost of the equipment to be installed initially. This 
should be broken down into the major items such as base station transmitter-receiver, mobile 
units, antenna installation (including tower) and installation labor. This should be 
included in an exhibit. 

If the location of a transmitter for a permanent location cannot be indicated by street 
and number, some other description of its location should be given, such as "two miles 
south of city limits on U.S. Highway 29." The latitude and longitude should also be c;iven. 
This can be obtained from Department of Interior topographic maps, FAA maps, etc. 

Supply information when known. In addition, applicant should describe its proposed base 
station antenna and transmission line as shmm in EY.hibi t No. 9 of Appendix TV. 

If the antenna is more than 170 feet above 1:;round (except when it is less than 20 feet 
above an exisitng man-made structure) or near an airport, FCC Form 401-A should be filled 
out in triplicate and attached as an exhibit. (See instruction 6, page 5 of Form 4ol.) 
This applies also if an antenna is to be installed on a tower already requiring lic;hting. 
If more than one licensee uses the same tower, supply information requested in Section 
21.111. 

If the application is for rural subscriber stations at temporary fixed locations, 
applicant should state that it is familiar with Section 21.610(4) and that the installa­
tions will be made in accordance with such rule. 

If the application is for dial operation, check question 21 "no" and add the following 
collllllent: "No operator supervision except daily checks by responsible personnel." An 
explanation must be made under question 21(e) as to how the licensee intends to check 
the circuit for proper operation. 

If the transmitter and its associated receiver are at the same location (as is generally 
the case) this question can be answered llsame as transmitter." 

The schedule of charges should be attached as an exhibit. 

Leave blanl,. 

Give definite facts such as--the stations (base, mobile and rural subscriber) will be in 
t.he public convenience, interest or necessity since it will provide telephone s.ervice to 
vehicles and remotely located subscribers who could not otherwise obtain any type of tele­
phone service by conventional means. This information should be supplied in an exhibit. 
On a secondary basis, service may be provided to operation and maintenance vehicles which 
will result in better telephone service to all company subscribers. If the application is 
not accompanied by orie or more applications for rural subscriber stations, reference to 
remotely located subscribers should be omitted even though there may be an intention to 
serve them at a later date. 



/ 

21.6o9 

26. 

27. 
21.3o(a) 

28. 

29. 

30. 

Attachment 

REA TE & CM-94o 

If the application is forrtual subscriber stations (i.e., stations at one location more 
than 6 months) show by comparison of initial cost, maintenance difficulties, etc., why 
it is impractical to serve the subscriber by wire line facilities. There should also 
be a statement showing that.service to the fixed subscriber will not adversely affect 
the availability or adequacy of service to mobile subscribers. 

Leave blank. 

Some phase of construction must be started within 60 days after grant of a construction 
permit and all construction must be completed within 8 months after date of such grant. 
An extension may be granted if construction cannot be completed within that period. 

Unless application is for an extension of time for construction, leave blank. 

List all exhibits attached to application. If more space is needed use separate sheet 
of paper and label as an exhibit. All except the charter must be submitted in duplicate. 
If the same exhibit applies to more than one application, or if it is already on file 
from a previous application, reference may be made thereto by specific identifications 
and a statement that the same facts still apply (Section 21.15(b) (1) & (2)). 

Application must be signed and submitted in duplicate with all exhibits to ·the Federal 
Conmrunications Cormnission, Washington 25, D. C. Notorization of signature is no longer 
reauired. 

Following, as a part of this appendix, there is attached an FCC Form 401 which has been 
filled out with the name of a fictitious ;company. The information is given as an example 
only. The actual facts relating to the proposed installation must be used in answering 
each question. 
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RF.A TE & CM-94o APPENDIX III - (Contin~ed) 

SAMPLE (Names of company, people and locations are fictitious) ,, 
FCC Parm 401 Form Approved 
June 1954 Budget Bureau No. sa-Roo.10 File No. Call 

United States of An•erlca Name of aP111cant (See lnatructlan 4) 
Federal Communication.■ Commlsalon 

APPLICATION FOR NEW OR MODIFIED RADIO STATION East-West Telephone Company, Inc. CONSTRUCTION PERMIT (Other Than Brcadcuttnc) 

(Read lnatructlona on - 5) 
I. Is the applicant (Check one) Post office Addresa 

Individual □ Partnerllhlp □ 
Association □ Corporation ~ 

Sometown. North Dakota 
4. Pur- ol this &jpllcatlon (See lnatrucUon I) 

(U applicant Is a partnership show the followtnc lnformatlan for ~ach me"1ber of 
a. Class of slaUon Base & Mobile the partnership) 

Is applicant a citizen of the Ye■□ No□ b. Nature of serYlce Domestic Public Land Mobile 
United States? 

New station [!] 
If citizt?nshlo ls claimed b• reason af blrth 

c. 
slate 

Date of birth Place of birth d. Changes In e:ir:lstlng 
station (File No. Call ) 

(ol current license) 
If citizenshio ls claimed bv reason of naturalization 

e. Modification of valid con-
struction 12rmit (File No. Call ) 

Date and place of birth Dale and place of IJlauance of final I of construction nermltl 
cerWlcate of naturalisation U ( d) or ( e) hue been checked, Indicate nature of propqsed construction 

I. Replace transmitter □ 4. Change location. □ 
Certificate number Court authorl•lnc Issuance of 2. Add. transmitter □ 5. Change antenna □ certUlcate 

3. Increase power □ e. Other changes □ 
U citizenship ts claimed by reason of naturalization of a parent 

(Use separate sheet) 

Whal Is applcant' a prlnclp.l business ? 

Na.me of parent Ace of aipllcant when cerWlcate was Telephone Operating Company issued 

Dale and place of birth Date and place of Issuance of final 5. U annlicant ta a cornnrattoft 
certificate of naturaltzaUon Is applicant dlrecUy or lndlrecUy controlled bJ Ye• □ No~ 

any other corporation? U ''Yea"• 11Ye name and 
address of aucb controlltna: corporaUon 

Certificate number Court authorizing issuance of 
certificate 

2. Is applJcant a representathe of Yeso No[i] 
an alien or of a foreign 10•ernment? Under laws of what State or 

3. U applicant is a corporation, including municipal corporaUon country la corporation organized? 
(U application ls for common carrier r&dlo facilities, attach cerWled copy 
of Articles of IncorDOratlon) 

Under laws of what State or country 
~e:t!f;r::r~t:te~-r1 office? Is more than one-fourth of capital stock of such corporation Ye-oNoo is it organized? owned of record or may It be voted by aliens, their re-

North Dakota Sometmm N. D. preaentatlvea, or by a forelp government or rep-eaentati•e 

(U apJlicatlon Is for common carrier radio facilities, attach copy of the 
thereof, or by any corporation orp.nized under the laws 

charter, acta of incorporation, or articles of incorporation, certified by the 
of a foreign country? 

legal custodian of such records, 1. e. , secretary of state, or other aovern-
mental official prescrJbed by tbe laws of the State of lncorp>ratton) la any director or officer an alien? Yes □ No 

□ Charter attached (Exhibit #2) U "Yea", state name and position of each 

Is more tban one-fifth of capital stock owned of record Yea □ 
No ~ or may It be -.oted by allena or their representatives 

or OJ a forelp 10vernment or representati',e thereof, Is the above-described controlltna corporation Ye• □ No 

□ or by any corporaUon orpnl&ed under the law■ of a in turn a aubaiclla.ry? U "Yea", attach 
forelp country? &ddlllonal llheela anawertnc Par..,.apb 5, In-

elusive, for earb company to and inclucllni the 

Ye• □ No (i] orp.nlaaUon havtnc final control. 
ls any director or officer an alien. 7 
If "Yea", state name and poslttori of eacll 

e. U appllcaUon IJI made In behalf of an unincorporated ....,.,1a11cm 

-
State IWllee and addreuea of all atocltbolden owntna: and/or .otlng 10 percent 

Purpose of the uaoclaUon I Number al member• 

or more of applicant's •tock and percentqe be.Id bJ oacb 

John Doe, Sometown, N. D. 4-0i 
State ..,;,..her of.alien members (If any) 

la any dlroetor or officer an alloa? Yu 
□ 

No 

□ Jam.es Jones, Sometown, N. D. 5~ 
II' ''Te■ 11 , ■tale aa.me and po■IUO. of eacll 

la stock to be ■old after IJlia permit la I- for Y•■ .o No [B pm-- of ralalnc money to ccmatruct and/or 
-rat.e the pr_..i atation? I 

(Attach copy of the Article■ of Auoclauon or ..,.._, carWlod bJ u ap-
prc,prlate officer of the orpnl&aUOII) 
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I 

/ 

Base 
Statio n 

FCC Form 401 

7. Is applicant direclly or lndirectly, through stock Yes □ No li.D 
ownership, contract, or otherwise, interested: in 
the ownership or control of any other radio stations? 
D' ''Yes" state 
Call Letters I Location of stations 

Has the applicant ever been directly or Yes 0 No Ii] 
indirectly interested In the ownership or Control 
of any radio stations other than those stated above? U "Yes", state 
Clalis of station I Enct name of licensee 

(If a large number of stations, chain or otberwise, are involved, the number 
of each type may be listed in response to Paraaraph 7) 

8. State applicant's relation to station (if applicant is to be neither owner or 
lessee, state nature ~ applicant's interest in use and control of station) 

Applicant will be owner. 

(U not owner, attach cow of agreement showing applicant's interest in 
station) 

If applicant is not to be owner of station, who ls? 

Will applicant have abaolute control of station, Yes@ No□ 
both as to physical operation and service conducted? 
U "No", attach copy of any contract which may in any way 
affect applicant's right to do so. 

12. Frequency requested and particulars of operation al' the proposed station 

Mulmum 
Frequencies Boors power Emission 

(kc} (watta) 
(I) (2) (S) (4) 

152 5l0 unlimited 120 (PPI) l6F3 

---
157.770) unlimited 60 (PPI) l6F1 

RFA TE & CM-94-o 

Paoe2 

9. State fully tbe facta showing applicant's flllancial abililJ to construct and 
operate this station. 

Latest balance sheet attached (Exhibit 
#3). ( If' balance sheet does not 
indicate the availability of' :fllnds, 
include statement giving details of' 
credit arrangement and the identity of' 
the creditor). 

(U application is for a station to be operated as a common carrier, attach 
th~ most recent balance sheet) -

10. Has the applicant, or any person dlre(:Uy or Yes 

□ 
No @ indirectly controlling the applicant, been 

finally adjudged guilty by any Federal court of unlawfully 
monop:,lizing, or attempting unlawfully to monopolize radio 
communication, directly or indlrectly: through control of 
manufacture or sale of radio apparatus, ezcluslve traffic 
arrangement, or any other means, or of unfair methods 
of competition? 

II. Is applicant directly or indirectly engaged in Yes~ No □ the business of transmitting and/or receiving 
for blre messages of any cable, wire-telegraph, 
or telephone lines or systems? 

Modulating 
frequency Transmission Points of 

cycles speed bauda communicat!on 
(5) (8) 

300-3000 ro associated 
~obile station:; 

~00-3000 Base station Mobile 
Statio ,n Ll.27. 8Q0) 

I. List frequencies separately. 
2. Indicate as unlimited, day only, continuous, etc. (This item refers to intended hours of use of the specific frequ<?ncy.) 
3. Muimum carrier power into antenna, or maximwn plate power input to the final radio frequency stage. (State which) 
4. List each type of emission separately for each frequency. Describe special emission in space for remarks below. Additional informaUon on frequency 

modulation when used including proposed band width, etc., shall be submitted. 
5 •. Give maximum modulating: frequency employed in normal operation opposit';? type of emission involved. 
6 Give maximum transmission speed employed in normal operation opposite each type of-emission involve'd. To convert transmission speed of Continental 

Morse to bauds multiply the number words per minute by 0. 8. 
I REMARKS: 

13. Description of transmiltina: a.-aratus nrooosed to be installed Base station. some make. tvoe JA2~ 
State number of transmitters I if more than one I Make 

IJB2°611~JB2'7 transmitter, identical in t~, ls to be installed l0 Mobile, some make 
(Where the manufacturer has flied with the Commission complete technical details, the balance of the data required under Paracraph 13 and Parqraph 14 may 

be omllled. In those cases where the transmitter cannot be adequately described below, a circuit diagram shall be submitted.) 

Tube complement 
Number .and types of tubes Normal plate current per tube Plate vollap 

Ollclllator sta,n, 

Intermediate swn,s DatE on file with liY"!f' 
Final radio a,._ 

II-tor 
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FCC Form 401 

13. /r,ontinued\ 

Type of oscillator circuit Plate power supply for last radio stage 

Type or clau of modulation 
Rated 

Current 
Rated 

Voltage 

Which radio stage is to be State maximum percentage of 
modulated? .ooodulation 

State maximum rated carrier Indicate frequency ranee of the 
power (Should not be exceeded by transmitter 
the power under item 12(3).) 

14. a. What apparatus is included as an integral part of the transmitter for 
automatically holding the frequency within the allowed frequency 
tolerance? 

b. Within how many cycles or within wha! percentage of the asslgned 
frequency is this apparatus designec;I or guaranteed by the maaufacturer 
to hold the operating frequency? 

C. State type, number, if any, and name of manufacturer of frequenCy-
control a.waratus 

d. Is frequency-control apl)l.ratus automatically Yes □ No □ maintained at constant temperature? 

15. •- What provision will be mad~ for measurement and periodJc checking 01 

lhe station frequency? 

See Exhibit #1+ 
b. If a frequency meas:urtng device ls not to be Installed, give name and 

address of frequency checking agency 

(If frequency checking agency ts shown above, the succeeding sub-
oaralilraphs of this auestton are not to be answered) 

c. Whal type of frequency measurement or calibration apparatus will be 
used? 

d. Within how n,.any cycles or within what percentqe wUl this apparatus 
measure the frequency? 

•- What methods will be used to check the calibration of this precision 
instrument? 

I. How often will this instrument be checked? 

18. Estimated coat to es~bllsb proposed facilities 

•- Transmitter (ready for service) • 
Other Items (state the nature and 

amount appllcable to each) • 
See Exhibit #5 

TOTAL ESTIMATED COST • 
Appltcattons for instruments of authorization by a radio telephone or b. 
telegraph common carrier involving expenditures in excess of $10~000 
sba.11 Include a statement ahowtn1 the principal items of property and 
purchases represented by such coats . Within 80 days after comsfetlon 
of the construction requested herein the appllcant ■hall file with the 
Commission a summary of the expenditures mac:le and the accounting 
performed therewith. 
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17. Proooaed location of transmitter 
Portable Mobile Portable-mobile 

□ ~ □ 
U oermanentlv located at a fixed location lld.ve 
State I County · 

North Dakota Some· ~nuntv 
City or town I Street and number 

l Mile North of $ometmm. off' Hwy. 401 

I North latitude West longitude 

47° 07' 2d' l02° 4,· ~6 
18. Give commercial or Government R EC EI VIN G station antenna systems 

known to be located within 3 miles of proposed location of transmitter. 
None 

Base station antenna, some make, type 
34; gain 3 db, transmission line 175 
feet, 7 /8" copper; power lass O. 8 db . 

19. Will the antenna extend more than 20 feet above the ground or natural 
formation, or 11 mounted upon an existing man-made structure, will it 
extend more than 20 feet above such structure 't 

Yes gJ No □ 
20. H the answer to the above question ts "Yes", give the following: 

Overall height above ground to Up 
of antenna l65 ft. 

Distance to nearest aircraft landimt area ~1, .lc'.U It. 

Elevation of ground, at antenna site, above mean 2500 It. sea level 

List any natural formations or existing man-made structures (hills, trees, 
water.tanks, towers, etc.) which, in the opinion of the appUCant, would tend 
to shield the antenna from aircraft and thereby minimize the aeronautical 
hazard of the antenna. 

lOO-foot water tank located 200 yards 
east of proposed antenna tower location 

See instruction No. e in reference to conditions under which FCC Form 401-A 
must be submitted. 

21. Is the transmitter to be operated with licensed Yes □ No~ 
operator on duty at a remote control point only? 
U "Yes", the following information must be furnished. No operator 
(U licensed operator ts to be on duty at the transmitter 
data required bl this Item mak be omitted.) surervision 

except dai _y chec s by responsib e nersnm e l 
a. Location of remote control point 

(U more than one remote control point is involved, attach sug,lementa.ry 
sheet 1ivlng lo~Uon of each remote c"J/;l;l p>lnt, plan of 012raUon, 
etc.> ee Exhibit 

State I County 

City or town I Street and number 

b . What is the airline distance between transmitter location and remote 
control point? 

c. BJ what mean■ wW the tranamJtter be rendered Inaccessible to 
unauthorized peraons? 

Enclosed in locked cabinet 
d. Can transmitter be placed in an inoperative Yee o No□ condition from the remote control point? 

Can be rendered inoperable by breaking tl:~ 
control circuit at the central office 
eq_uipmen.:; .Loca.:;eu at .::'..L Main o"treet 
Someto-wn, N. Dakota. 
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21. (Continued) 21. If the application ls for any class of station in the experimental service, 

e. Describe below lhe equipment to be u&ed to enable the operator at the re-
attach supplementary statements as required for the particular class of 

mote control point to determine when there is a. deviation from the terms station. 

of the station license or when operation ls not -in accordance with the Com 
mission"s rules governing the class of station lnYolved. 21. If application is for a new constructlon permit, the construction, If author-

1sed, will be commenced by 

Telephone company supervisory. Within 60 days a:fter permit is received 
personnel will periodically monitor Construction will be completed bJ 

the channel. See Exhibit 1/6. Eight months a:fter nerid t is received 
28. If this appllcaUon la for modlflcaUon· of conatrucUon permit and ellleulcm of 

( Explain how, -where, and how o:ften lime la required, ll!Pllcut ..-id answer tbe follcnrtDc: 

in third paragraph o:f -waiver request). 
a. Applicant requeata that tbe date of required commencement of coo-

atrucUon be eztended to 

22. Location of receiving equipment associated with this station b. Tbat tbe date of required completion of ccmatructton be extended to 
Same as transmitter 
State rounty 

c. Applicant represents tbal Ibis conatructton cannot be completed wltbln 

City or town I Street and number 
tbe lime apecUled In tbe emttnc COD8lrucUon permit doe to 

North latitude I West longli:i• • .. .. 
it. Any e:dalblla referred to bereln and - attached hereto, de!ll'rl- and 

List frequencies, call letters, and location of statlona to be replarlJ ldenUfl<9 u follows, are certified to be true and correct. (Llat here all 
received e:dalblta attacbed to tbe appllcallOD) . 

See Exhibit #l 

In case of common carrier operating In eltber tbe flzed public or fmd public 
press services, state name of orpnlzallon, agency, or person operattnc the 
receiving end of the circuit as required by regulations 1overntnc these 
services 

12s. Is station to be open to public correspondence? Yes[i] No □ so. Tbe appllcut wains any claim to tbe ase of UJ particular frequency or of 
If ''Yes", state hours during: wlucb atatlon·will X tbe etber u aplnat tbe replalorJ -r of tbe United States becaase of tbe 
be open for such service prerioas uae of. tbe aame, wbetller bJ license or othenrtse, and requests a 

construction perm111n·accordaace wltb tbla application. 

Unlimited 
6th Dated thl■ day of October . 19--62_ 

Will •ny charge be made for handling public Yes[i] No □ corr,·-pondence? If '"Yes", state schedules of 
charv~s 

See Exhibit fr 
(The statement of rates required herein does not consUtute a flllng ol 

East-West TeleEhone Co~~ Inc. 
schedules of charges required by section 203 of the C9mmu.nicatlona Act ol 

Applicant (iiuat correspond with t on Piii I) 

1934 as amended Dr ior to commenci- serri,.e \ 
State basis of division of charg--!s with other stations 

24. U station is to be used in tt1e aviation serTice, will Yea □ No□ 
BJ John Doe (President & Manager} 

tbe service of the station hf- available for any aircraft De■ipate bJ cbectmark below -oprlate claBBUlcatlon 
desiring to make use of it? D lndl-Appllcant 

□ llember of Appllcut Partnerlllllp 

During wh.a hours wilt station be open for communication with such aircraft? [iJ O(flcer oC Applicant CorporaUon or AaaoclaUon 

25. Giw definite ,acts wby tbe <>p,;ra•.,.,~ ol tbe station will be In tbe public :on- □ Official oC Go.-ernmental Entity Competeat ..-r tbe Jarladlc-
venience, interest, or necessil)· lion to Sip for tbe Appllcallt 

lubacrlbed and IIWOl'D to before me 

See Exhibit #8 tbla day of • UI ---

~ 
Notary Piiblic 

. 
(Notary public's aeal mut be afflDd wllere law of jurladlctton 1·-1J"es, other-
- ■tate that law -s -require seal.) 

lly commtaalon uptrea 
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INSTRUCTIONS 

l. rhts form is to be used when r,equeating a new or modified radio station construction permit In tbe serYlces and for olaues of ataUona u llatecl In Parta 5, I, 
7. ■nd. 9 of the Connl■ alon'■ Rul••• 

El!l)erlmental (Part 5) 
Class I 
Class 2 
Class 3 

Fi.ed Public (Part 8) 
Point-to-point telegraph 
Point-to-point telephone 

Fixed Public Press (Part 8) 
Point-to-point telegraph 

Agriculture (Part 8) 
Point-to-point telegraph 

Domestic Public Land Mobile (Part 8) 

Maritime Stations on Land ( Part 7) 
Coast 

(Public ) 
(Limited) 

Marine utility 
Radiolocation 
Radionavigation 
Marine fixed 

Aeronautical (Part 9) 
Aeronautical land 
Aeronautical fixed 
Atrclrome control 
Aeronautical utility land 
Aeronautical utility mobile 
Radio beacon 
Radio direction finding 
Radi.o range 
Localizer 
Glide path 
Marker 
Ground control approach 
Flight test 
Flying school 
Aeronautical public service 
Civil air patrol 
Aeronautical advisory 

2. Before this application is prepared appllcant should refer to the applicable part or parts of the Rules and Regulations of the Commission, copies of which may be 
obtained from the Superintendent of Documents, Government Printing Office, Washington 25, D. C. 

3. Submit in duplicate direct to the Federal Communications Commission, Washington 25, D. C. Swear fo...,one copy only. (If for an Alaskan station, submit in 
triplicate to Engineer in Charge, Seattle, Washington). 

4. Ha corporation, state corporate name; if a partnership, state names of all partners and the name under which the .-rtnei·shtp does business; If an unin­
corporated association, state the name of an executive officer, the office held by him, and the name of the association. If this application involves a station 
that is now authorized, the name herein shown must correspond exactly with that shown on current autborlzatlon. 

5. If any information called for by this application ts already on file with the Commission, it need not be refiled, with this application proYlded sufficient reference 
is made to permit locating the information in the Commissiop's files, and provided further that a !!:lalement ts made that there has been 11,o change ln the In­
formation since the date of filing. Reference to such information should indicate the file number of the application or other document wllb which or in which the 
information was filed. Such reference will be considered by the Commission to incorporate the documents or other material referred to in thla aPst,tcatton. 

6. FCC Form 401-A, and required exhibits, shall be submitted in triplicate with this application in all cases when: 

(1) The antenna structures. proposed to be erected will exceed an over-all height of 170 feet above ground level, escept that where the antenna is mounted on 
top of an existing man-made structure and does not increase the over:..a11 height of such man-made structu,e by more than 20 feet, no Form 401-A need be 
filed, or 

(2) The antenna structures proposed to be erected will exceed an over-all height of l foot above the established airport (landing area)• elevation for each 200 
feet of distance, or fraction thereof, from the nearest boundary of such landing area, except that where the antenna does not exceed 20 feet above the ground 
or if the antenna is'mounted on top of an existing man-made structure or natural formation and does not increase the .over-all helplt of such man-made 
structure or natural formation by more than 20 feet, no Form 401-A need be filed. 

• Landing area, as defined in Part 17 of the Commission's Rules: "Landing Area" means any locality, either of land or water, including airports and intermediate 
landing field&, ·which is used, or approved for use, for the landing and take-off of aircraft, whether or not facilities are provided for the shelter, servicing, or re­
pair of aircraft, or for receiving or discharging passengers or cargo. 

7. BE SURE ALL NECESSARY INFORMATION IS FURNISHED. 
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APPENDIX IT 

LIST OF EXHIBITS 1'ffiICH SHOULD ACCOMPANY 
AN APPLICATION FOR CONSTRUCTION PERMIT 

FOR A RADIO STATION IN THE DOMESTIC 
PUBLIC LAND MOBILE SERVICE 

Submit each in duplicate except charter 

1. List of Exhibits per item 29. 
2. Charter (only one (1) copy required) and bylaws (when they exist). 
3. Latest balance sheet. 
4. Method of Maintaining equipment including: 

(a) Name and address· of person or organization. 
(b) Time required to reach base station from normal headquarters. 
(c) Names of licensed personnel, type of license, and length of experience. 
(d) Answers to question in item 15 where applicable. 
(e) Copy of maintenance contract or agreement. 

5. .Equipment list and cost breakdown. 
6. Waiver request (if any). See sample attached. 
7. Schedule of charges • 

REA TE & CM-94o 

8. Statement showing convenience and necessity including list of signed subscribers. 
9. Sketch of proposed antenna installations. See sample attached. 

10. Topographic map showing location of base station. 
ll; Copy of document giving right and access to property and/or facilities owned by another party 

(when applicable). 

(Following, as a part of this appendix, there are attached sample Exhibits Nos. 1, 6, and 9 as 
represented on this list.) 
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APPENDIX r:v - Continued 

Exhibit #l (Sample) 

List of Exhibits Accompanying this Application 
Per item 29 of FCC Form 4ol 

.-;xhibi t /f-'2 Charter and bylaws. 

Exhibit ~~3 Latest balance sheet. 

Exhibit 1,(4 Method of maintaining eg_uipment. 

ilidlibit //.5 Eg_uipment list and cost breakdown. 

Exhibit ~(6 Waiver reg_uests. 

Exl1ibit #7 Schedule of charges. 

Exhibit ~!f3 Statement showing convenience and necessity including list of signed subscribers. 

Exhibit f9 Sketch of proposed antenna installation. 

Exhibit /f10 Topographic map showing location of base station. 

Exhibit //11 Copy of docwnent giving right and access to facilities located on property mmed by another 
party. 
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APPENDIX IT - Continued 

Exhibit #6 (SBllqlle) 

S~le Waiver Requests for Automatic Two-Way Dial Operation* 

Station Identification 21.213(b) (1) for mobile units and 21.213(b) (2) 
for rural Subscriber Stations 

REA TE & CM-94D 

Station identification will be given by automatic tone signaling as required under Section 21.213 
(d) (1). This will be an audio tone keyed in International Morse Code so that the base station 
call sign will be transmitted at 25 words (or less) per_minute or a recorded voice announcement at 
the end of the conversation just before the base station transmitter goes off the air. Since all 
mobile and rural subs_criber transmission are automatically retransmitted by the base station and 
since each subscriber station is identified by telephone number, it is requested that the station 
identification of the base station be adequate for the system identification rather than having 
each mobile and rural subscriber unit identify itself by call sign or telephone number. 

Operating u:,g - 21.208(g) 

Since it is illq;>racticable, economically, to provide operators in an automatic unattended dial 
telephone exchange to handle the limited number of mobile and rural subscriber radio stations in 
the area, an automatic dial-operated base station is the only method by which such radio service 
can be provided. Since it is impossible to keep a record of calls for this type of operation, we 
request that requirements for keeping an operating log of the calls be waived. 

Control for Unattended Operation 21.118(d) and 21.205(1) 

The transmission of the base station will be periodically monitored during the day by responsible 
personnel in radiotelephone-equipped company vehicles. Since all mobile and rural subscriber trans­
missions are retransmitted, they too wili be monitored. The base station is taken off the air at 
the completion of a call by reception of a disconnect signal from the radiotelephone subscriber's 
station. If the base station fails to receive a disconnect signal at the completion of a call, a 
timer in the base station (which can be varied up to 5 minutes) will take the base station off the 
air. 

If the station is not operating properJ.;y- it can be disabled from further operation until corrections 
are made by ope~ the wire line control circuit either at the telephone exchange or at the base 
station. 

*These explanations should be varied to conform t-:i J..-:ical circumstances and actual operation of the 
equipment to be installed. 
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APPENDIX IV - Continued 
SKETCH OF ANTENNA INSTALLATION 

ExhiMt #9 
(for &se St_a.,...t"c-io~n---...--) ___ _ 

Receiving Antenna 
Make Tyre _____ _ 

Gain ______ db 

Transmitting Antenna 
Make Type _____ _ 

Gain ______ db 

Transmission Line 

Power loss between transmitter and antenna 
db 

/4 Eth- Ft. 

A (including connectors) 
! I 

-~~---
,_, 
, , I 

! ~ 

Ground Elevation Transmitter Building Ft. above sea level 

I I 

-------------------
Exhibit 

(for Rural Subscri_b_e_r_S_t_a_t_i_o_n~)-

------=--Transmitting 
Make 

and Receiving Antenna 
Type _____ _ 

Gain db 
Polarization Ori 

'i~ 
Angle between 2 power 

Transmission Line 
Make 

points 

I I 
I '. 

Type------

I 
Length _____ Ft. 
Power Losses db 

- - Antenna Radiation 
:if 0 Pattern 

N 
0 

J ~ ' ~~-~ ---' , .. §__ _}-f~ ___ j;•idence 
Angle between 
½ power points 

Ground elevation -,--c,----,- Ft. above sea level 
Side View 
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APPENDIX V 

EXAMPLES OF MOBILE RADIOTELEPHONE SERVICE AREAS 

This appendix consists of diagrams outlining the franchised area(s) of the telephone borrower and 
shows the location of each central office owned by the borrower. _Two circles or appropriately 
shaped patterns circumscribe the area(s) over which the radio system is designed to give satis­
factory coverage. I"tformation relative to the coverage is given in Figure 4 of Section 94o. The 
legenc;i shown at the ~ •ottom of the diagrams describes the manner in which this information should 
be shown. A section from a road map which can be obtained from an automobile service station 
should be used. This type of information should be submitted in the prelo~ procedure covered 
in REA Bulletin 385-1 and in the final proposal and contract. The equipment supplier(s) may prepare 
maps showing more detail with respect to areas of questionable service. 
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.APPENDIX V - CONTINUED 
EXAMPLE NO. 2 

MOBILE RADIOm.EPHONE SERVICE AREA 
NOR'm CAROL:mA 000 

.• Pitt 
. . 

'"-o- . ~- --□-· ·1.CJ : . 

Apex .. 
I 

3 . 
· Ifent 
·o . 

\ '-----· .~ ·· f· -. /r 
-.. L__ _ __ / 

·--... .. 

r 

,. ' 

/ 
' 

I 
/ 

. . . . . 

'-3, ·~· 
''[J.; ~ ' ,,. /~ .. 

• • ,:··: - I!,- '" 

.. • I:, . d1ayt 

Two base stations required 
due to geographical separation 
of boITower•s :franchised areas 

LEGEN.P: ■ Approximate Boundary of Borrower's Franchised Serv.ice Area 
0 Highway Markers 
El Base Station q Community Dial Office 

NOTE: Approximate Boundary of RadioteJ.ephOne ·Service ~a 
1. Inner Curve: Area of.Required Coverage (90 percent reliability) 
2. Outer Curve: Area of Poor Coverage (Subject to."dead" spots) 
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LEGEND: 

NOTES: 

APPENDIX V 
~BO. 1 

MOBILE RADIOTELEPHONE SERVICE .AREA 
NORTH DAKOTA 000 

REA TE & CM-94o 

ID Approximate Boundary of Borrower's Franchised Service Area 
'{[[/JJJJJ Areas of Questionable Service ·Because of Terrain 
Q Highway Markers 
[yJ Base-Station O Community Dial Office 

Approximate Boundary of Radiotelephone Service Area 
1. Inner Curve: Area of Required Coverage (90 percent reliability) 
2. Outer Curve: Area of Poor Coverage (subject to "dead" spots) 
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APPEl'IDIX VI 

CALCULATIONS FDR DNI'ERMINING TKE E.l!~TIVE RADIATED 
POWER OF A BASE STATION AND ANTENNA SYSTEM 

1. The nucleus of all mobile radiotelephone systems is the base station. The successful operation 
of a system depends primarily upon the proper design and installation of the base station antenna 
system. 

2. The talkout range to the mobile units is dictated by the Effective Radiated Power from the bas~ 
station antenna. The Effective Radiated Pm-rer is determined as follows: 

"\·lhere ERP is the Effective Radiated Power, Pt is the rf output power of the base station transmitter 
Ga is the antenna gain, Le is the loss in the coaxial cable, and Int is the miscellaneous losses 
due to the connectors and all other discontinuities in the antenna system. Im should be low in a 
properly designed and constructed system; hence, this will be ignored in the calculations. 

3. All quantities of rf power are expressed in dbm in keeping with telephone practice. The frequency 
used in all calculations is 160 MC. 

1:.. The following examples illustrate the importance of using a low loss coaxial cable to increase the 
ERP rather than a higher powered base station transmitter. 

A. 100 Watt Transmitter 
Ty:pical Antenna 

150 feet of high loss 
coaxial cable (2.8 db/100 ft.) 

B. 50 Hatt Transmitter 
Ty:pical Antenna 

150 feet of low loss 
coaxial cable (0.55 db/100 ft.) 

SUNMARY OF A and B: 165 -151 = 14 Watts 

Pt = 50.00 dbm 
Ga = 6.oo db 

56.00 dbm 

Le = 4.20 db 
ERP = 51.80 dbm 

or 151 Watts 

Pt = 47.00 dbm 
Ga = 6.oo db 

53.00 dbm 

Le = 0.82 db 
ERP = 52.18 dbm 

or 165 Watts 

A comparison of the systems in A and B shows that the 50 watt transmitter using the low loss coaxial. 
cable yields an ERP of 111. watts more than the 100 watt transmitter using the higher loss coaxia'l cable. 

C. 100 Watt Transmitter 
T<JPical Antenna 

300 feet of high loss· 
coa..."dal cable (2.8 db/100 ft.) 
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Pt = 50.00 dbm 
Ga = 6.oo db 

56.00 dbm 

Le = 8.4o db 
ERP=~ dbm 

or 57.5 Watts 



D, 50 Watt Transmitter 
'Iy:pical Antenna 

300 feet of low loss 
coaxial cable (0.55 ab/ft.) 

SUMMARY OF C and D: 135 -57. 5 = 77. 5 Watts 

Pt = 47.00 dbm 
G = 6.oo db 

a 53.00 dbm 

Lc=~ab 
ERP = 51.30 dbm 

or 135 Watts 

REA TE t, CM-)'1 

A comparison of the systems in C and D shows that the 50 watt transmitter using the low ross coaxial 
cable yields an ERP of 77.5 watts more than the 100 watt transmitter using the high loss coaxial 
cable, 

These examples illustrate that as the heiGht of the antenna and length of coaxial cable increase, 
the use of a low loss coaxial cable becomes increasingly im_portant. 
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