
"I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I! 

Grant No: 

Grantor Agency: 

-~ ---C,---

t .. . ' 

STATE OF IOWA 

TELECOMMUNICATIONS PLAN 

For 

LA W ENFORCEMENT 

EgUIP.MENT SPECIFICATIONS 

APPENDIX 

To 

VOLUME l 

Ma~rch 1974 

702 73 00 198 23 01 

Administrated Through: 

Law Enforcement Assistance Administration 

Iowa State Crime Commission 

Grantee: 

B 
VJ 
(X:) 

:::r-

Department of General Services 
Division of Communications 

PREPARED BY: 

~ spect,a associates inc. 
CEDAR RAPIDS, IOWA o COMMUNICATION SYS"(l;M SPECIALISTS 

." 

If you have issues viewing or accessing this file, please contact us at NCJRS.gov.



'I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,,;1 
\1 
,I 
J 

STATE OF IOWA 

TBLECOMlVIUNICATIONS PLAN 

For 

LA W ENFORCEMENT 

EQUIPMENT SPECIFICATIONS 

APPENDIX 

To 

VOLUJYJE l 

March 1974 

Grant No: 702 73 00 198 23 01 

Grantor Agency: Law Enforcement Assistance Administration 

Administrated Through: Iowa State Crime Commission 

Grantee: Department of General Services 
Division of Communications 

PREPARED BY: 

~ 
spectra associates inc. 

CEDAR RAPIDS, IOWA o COMMUNICATION SYSTEM SPEClALISTS 



I 
.-
I' 

I 
I 
I 
I 
.1 
I 
I 
I 
I' 
I 
I 
Ii 
I 
I 
I 
I , 

SPECIFICATION 
IDENTIFICATION 

1.0 

1.1 

1.2 

A-1 

A-2 

B 

B-1 

c 

D 

D-1 

D-1a. 

D-2 

D-2a 

D-3 

D-4 

D-5 

D-5a 

SPECIFICATION INDEX 

DESCRIPTION PAGE 

EQUIPMENT SPECIFICATIONS 1 

INFORMATION SOURCE REFERENCE COMMENTARY 1 

JUSTIFICATION AND SUBSTANTIATION COMMENTARY 5 

TRANSMrrIllrER BASE/REMOTE - UHF 13 
(SINGLE FREQUENCY) 

TRANSMITTER BASE/REMOTE - UHF 16 
(TWO "FREQUENCY) 

RECEIVER BASE/REMOTE - UHF 19 
(SINGLE FREQUENCY) NO CTCSS 

RECEIVER BASE/REMOTE - UHF 20 
'(SINGlE FREQUENCY) WITH CTCSS 

UHF FIXED REPEATER DUPLF.XER 21 \) 

BASE AND REMOTE STATION ANTENNA 22 

ANTENNA, UHF, OMNI, 4 STACK, 23 
TILTED, 6 dBd 

ANTENNA, UHF, ELLIPTICAL, 4 STACK, 24 
TILTED, 7 dBd 

ANTENNA, UHF, OlVINI, 4-8TACK, 25 
00 TILT, 6 dBd 

ANTENNA, UHF, ELLIPTICAL, 4-8TACK, 26 
Ora TILT, 7 dBd 

ANTENNA, UHF, OlVINI, DUAJ.J StrACK, 27 
00 TILTED, 6 dEdi ANTENNA 

ANTENNA, VHF HB, ONNI (TOP) 4 ELE- 28 
MENT, 0° TILT, 6 dBd 

ANTENNA, VHF HB, mINI (SIDE MT.) 29 
4 ELEMENT, 0° TILT,.8 dBd 

ANTENl'l"A, VHF HB, (TOP) 00 TILT, 9 dBd 30 

ANTENNA, VHF HB (S~DE MT.) ELEMENTS- 31 
OUT,9 dBd 

ft!ffJ spectra associates int:o 
CEO"" ,,,,,,,0., IOWA o COMMUNICA nON SYSTEM SPECIALlSlI 



SPECIFICATION INDEX (CONT'D) 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 

SPECIFICATION 
IDENTIFICATION 

D-5b 

D-6a 

D-6b 

D-1 

D-8 

D-8a 

D-8b 

D-9 

D-10 

D-lj 

D-12 

E-1 

E-2 

F 

F-1 

G 

G-1 

H 

I 

J 

DECRIPTION 

ANTENNA, VHF lIB (SIDE MT.) ELEMENTS 
IN 8 dBd 

ANTENNA BI-DlRECTIONAL, SINGLE 3.6 dBd 

ANTENNA BI-DIRECTIONAL, 2-8TACKED 6 dBd 

ANTENNA "KEYHOLE" DIRECTIONAL 10 dBd 

ANTENNA, lJ3 ONNI 

ANTENNA, lJ3 OMNI OFFSET 

ANTENNA, lJ3 OFFSET 

ANTENNA, L:B COAXIAL 
MOBILE ANTENNAS 

MOBILE ANTENNA lJ3 WHIP 

MOBILE ANTENNA, HE \'lHIP 

MOBILE ANTENNA UHF WHIP 

TRANSMITTER, BASE/REMOTE rIB 
(2 FREQUENCIES) 

TRANSMITTER, BASE/REMOTE HE 
( 4-FRE(~NCIES) 

RECEIVER, BASE/REMOTE HE 
(1 FREQUENCY) NO CTCSS 

RECEIVER, BASE/REMOTE HB 
(1 FREQUENCY) WITH CTCSS 

ANTENNA COUPLING UNIT, 4-PORT 
HE 

ANTENNA COUPLING UNIT, 2-PORT 
HE 

HE OPERATIONAL CHANNEL NOTCH 
FILTER NO. 1 (MAX ATTEN. INDIVIDUAL 
INFORMATION FREQUENCY) 

HE OPERATIONAL CHANNEL NOTCH FILTER 
NO.2 (MAX. ATTEN. 155.850/910) 

PAGE -
32 

33 

34 

35 

3.6 

31 

'38 

39 

46 

it1 

4B 

49 

'52 

54 

55 

55 

51 

I 
I 
.\ 

HE INFORMATION/TACTICAL CHANNEL 58 
NOTCH FILTER NO. 3 (MAX. ATTEN. @ OPS I 
FREQUENCY) ft!ff) spectra associates inc. ' .. 

a OOMM"",';';;;';:;;;;;;;" .. ",m I 



I 
t 
I 
I 
I 
I 
,I 
I 
I, 
I 
I 
I 
I 
I, 
I 
I 
I' 
I 
I, 

SPEOIFIOATION INDEX (OONTtD) 

SPECIFICATION 
IDENTIFICATION 

L 

M 

N 

N-1 

N-2 

o 

P_1 

P-2 

Q 

R 

S 

T 

U 

V-1 

V-2 

X 

Y 

Z-1 

Z-2 

AA 

DESCRIPTION 

MONITOR RECEIVER - VHF HE - 2 FRE
QUENCY 

ANTENNA TRANSMISSION LINE 

HE MOBILE (TAOTICAL) 

UHF MOBILE (4 FREQUENCIES) 

UHF MOBILE (6 FREQUENCIES) 

UHF MOBILE (8 FREQUENCIES) 

MULTI-CHANNEL AUDIO RECORDER 

(2-FREQUENCY, 4-FRE:QUENCY, 6-FRIDQUENCY) 
UHF PORTABLE (ONLY - NO MOBlLEl) 

(2-FBEQUENCY, 4-FRE:QUENCY, 6-FRIDQUENOY) 
UHF PORTABLE/MOBILE . 

VHF PORTABLE, 4W, 4-CHANNEL 

PAGE -
59 

60 

61 

62 

66 " 

67 

68 

71, 

74 

77 

MOTOR GENERATOR, STAND-BY GENERATOR 80 
SYSTEM 

MULTIPLE RECEIVER' VOTING. SELECTOR 82 
SYSTEM 

ANT.ElNNA TOWER 85 

CONTROL OONSOLE 89 

UHF ANTENNA OOUPLING UNIT, 4-PORT 94 

UHF ANTENNA COUPLING UNIT, 2-PORT 94 

VOICE PRIVACY UNIT 95 

PHONE PATCH 99 

PERSONAL PORTABLE BATTERY CHARGER ,100 

HIGH-BAND MOTORCYCLE RADIO EQUIPMENT 102 

UHF MOTORCYCLE RADIO EQUIPMENT 'j 05 

EQUIPMENT ENCLOSURES, RACKS, AND CABINETS 108 

fJi} spectra associates int:o 
~IIDA" "A"'OW, ~O"'A o COMMUNICATION SYSTEM SI'ECIALlaTt 

... J 



SPECIFICATION INDEX (CONT'D) 

SPECIFICATION 
IDENTIFICATION -

AB 

AC 

LIST OF FIGURES 

D-1 

D-2 

D-3 

D-4 

U-1 

W-1 

DESCRIPTION 

GUIDELINES FOR TRANSPORTABLE 
EMERGENCY COMMAND POST 

TELEPHONE CALL DIVERTER 

I 
I 

PAGE I 112 

113 I 
I 

42 

43 I 
44 

'I, 45 

93 

9/;3 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I fJ1) spectra associates int:o a CEDA" """10., IO~A 

COMMUNICATION SYSTEM SPECIALISTS ;1 



I 
I 
I 
I 
I' 
I 
I 
I 
I 
II 
I 
I 
I' 
I 
I 
I 
I 
I 
I 

1.0 EQUIPMENT SPECIFICATIONS 

The equipment specifications drafted for the Iowa Plan are assembled in this 

section of the report and are referenced in the various generic system e~uip

ment lists presented in Section 2.2. The specification limits used are a com

bination of EIA requirements, currently available as "off-the-shelf" equipment 

capability, and most important, establish nominal limits which will equip a 

~ s.ystem to give the performance needed to meet the communication system link 

requirements for the various law enforcement agencies in the State of Iowa. 

1.1 INFORMATION SOURCE REFERENCE COMMENTARY 

The following commentary is to "flag" specifications which require fur+,her in

formation that is dependent on the user's location, frequency region, and chan

nel requirements I 

1. Base/Remote transmitters and receivers need to have the channel 

frequencies and tone code frequencies (if required) added as shown in 

Table 2-1 or Table 2-9. Transmitter power outpu+ is also a variable, 

particularly at UHF, and the appropriate level as defined in Table 

2-10 is required for equipment procurement o.escription lists. The term 

"TEA" has been inserted in the specifications where information needs 

to be added for complete definition of the equipmen~ 

2. Similarly, the mobile and portable transceivers have Heed for frequency 

assignments and tone codes which are dependent on the frequency plan and 

channel s'Vlitching shown in Tables 2-1,2-9 and 2-12 AlB and 2-13 A,B,C,D. 

3. The high-band filter, specification J, requires the Operations fre

quenoy to be i~~erted on the individual agency procurement specific

ation. It should be noted that filters, Specifications H, I, and J, 

are required only when both county-wide high-band Tactical/Information 

and Operations Channels subsystems are implemented. 

4. The antenna specification section has a general or common description 

which applies to all batse station antennas and is to be used for all 

antennas D-1 through and including D-9. Since many of these antennas 

will be installed on existing tower structures, the mounting hardware 

dimens.'ons to fit the tower members need to be specified. Installation 

heights and locations are to be found in Tables 2-4 and 2-10. 
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Mobile antennas are described for low-band, high-band, and UHF applic

ations. User will need to specify which type of mounting, light bar, 

roof or rear trunk clip, is desired. For additional recommendations and 

information, see the preamble to Specifications D-IO, 11, and 12, 

5. The antenna tower procurement specification will require the following I 

(a) 

(b) 

(c) 

Tower location and orientation of the base. See Tables 2-4 and 

2-10. 

Tower elevation and height. See Tables 2-4 and 2-10. 

Tower type. The recommended tower type is, usually, the guyed 

tower because it is inherently less expensive to procure and 

install. When it is not possible to obtain enough land to 

install the necessary guy anchors, the self-supporting tower will 

need to be considered. Under 100 feet of height p the self-sup

porting tower is comparable in cost to the guyed tower of com

parable loading capacity. In any event, an expert on to\'ler instal

lation will be required to assess the possibilities and to make 

cost-effective proposals for an adequate antenna support structure 

for the radio system to be install~ in a particular county or 

major municipality. 

(d) Tower wind loading in terms of antenna types and transmission 

line. (See EIA Wind Load Zone-Specification T), 

6. The control console,Specificationu,is primarily a set of guidelines 

which can be referenced or used in requesting proposals from suppliers 

to ensure adequate functional features for controlling the communication 

center's r~lio, landline, and audio accessory equipment. It may be 

only necessary to modify existing control consoles, especially if they 

are relatively recently purchased, while other installations may need 

complete refurbishment to meet the requirements set forth in this plan, 

7. Multi-channel audio recorders (because of their cost) need to be care

fully ordered by specifying the number of channels requiring monitOring. 

Table 2-8 provides the basic reference for determining the; number of 

emergency telephone lines and operational radio channels that need to be 

monitored in all the county systems and the cities over 20,000 popu

lation. In addition to the Table 2-8 data, recording the out-going 

- 2 -
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emergency telephone lines to other agencies plus one or two spare channels 

are recommended to specify the total number of recorder charihelsre

quired., 

8. The multiple receiver voting selector system (Specification S) requires 

the buyer to examine Table 2-10 for UHF systems and determine the number 

of satellit1a receivers, encode panels, and comparator channels required. 

Each frequency set within a multiple receiver satellite subsystem re

quires a separate comparator or voting selector channel. 

9. The emergency power generating system (Specification R) requires that 

the generator capacity be determined for a particular agency's needs. 

Typically a remote base with two or three transmitters and a similar 

complement of receivers, tower lights, and a few other sm~ll loads 

can be adequately served by a '7.5 lCW unit. AgenCies which need to 

include the electrical load for the' radio equipment, communication 

center, and the building electrical load will require a lar@9r unit. 

Sizing such a unit should employ services of a licensed electrici~ 

10. The voice privacy (speech-scrambler) u~its are described in Specific

ation W. The agency's need for'such equipment is usually a local 

determination based on the security necessary to,function in certain 

kinds of law enforcement activity. A minimum system would consist 

of a base station encoder/decoder and a mobile encoder/decoder set. 

Expansion to include additional mobiles, portables, and telephone 

equipment should be possible within any system considered for procure

ment, 

11. The sealed nickel - Cadmium (Ni-Cad) battery with sintered plates is,' 

p;referred for personal portables, It qffers the best lifetime of all 

rechargable batteries when cycled between full char@9 and dee~ dis

char@9, also providing low internal resistance and above avera@9 opera

t ion over temperature ran@9*' It should be noted t:p.at battery capa

city of the Ni-Cad is reduced to approximately 50% at -lOoF, thus a 

unit rated for B hours operation in a oertain duty cycle will be only 

" 
*.: Reference: U. S5 De;pt. or JustA~)~ LESP":,,RPT-0201.00, ''Batteries Used With 

Law Enforcement Communications Equipment." 
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reliably operational for four (4) hours at the reduced temperature. The 

sintered plate version will operate to about -40oF aI-though the capac;i;ty 

will be further reduced. 

The initial cost of the sintered pl.i;1.te Ni-Gad is about 2CJf~ higher than the 

pocket plate Ni-Gad. With the potentially longer life, however, the sintered 

plate batter,r will be more cost effective whe~ pro~ated over the batter,r life. 
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1.2 JUSTIFICATION AND SUBSTANTIATION COMMENTARY 

It is anticipated that some of the specification requirements will be viewed 

as unnecessary and/or difficult to meet by all suppliers of law enforcement 

type two-way radio communication equipment. To provide relief in these 

cases the LEATAC provided a resolution of intent to allow certain deviations 

and exceptions to these basic specifications. See Sectibn 3.2, Vblume I, 

Final Report, pa~ 95 for details. These specifications represent limits 

for various parameters, the desired ranges and provides the nomjnal values 

required to achieve the grade of service with a desired margin of safety. 

These characteristics must be respected also to avoid over-specification 

which leads to non-cost-effective procurement and potential interference 

of system elements. 

Multiple Frequenclz liB Transmitter (Specification E-2~: 

"Standard" remotejontrol of multiple frequency transmitters is normally con

sidered to be a maximum of two frequencies. Up to four frequencies is 

considered "special". However, to avoid the procurement and installation 

of a second transmitter to provide the third frequency (four are possible 

under extended local control conditions) is not cost-effective.. Z~ this 

particular transmitter, the Information Channel will be used most fre

quently and the other two frequencies (Tactical and Point-to-Point) less 

frequently although their function is even more important. 

For a~ncies which currently have a Point-to-Point transmitter in opera

tion. the procurement of a two-frequency transmitter will suffice. It 

should be noted, however, that unless notch filters or equiyalent are 

added to the output of the existing Point-to-Point transmitter,collo

oat ion and simult~eous operation with another high-band system m~ not 

be. p.ossible. 

Water Tower Antenna Support Structure!L (Specification T supplement) , 

. . ~ 

The number of a~ncies utilizing a mun:icipal or county home water tower 

for· a. support structure could be significant. Out,. of sixty-three (63) 

mail. survey responses from county sheriff departments, fifteen (15) 
\\ 

~ \ 
\ 

1/ 
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Indicated that a water tower provided the support for their antenna. 

Assuming the ratio holds, this would indicate that almost a fourth of the 

sheriff departments utilize water towers. The following are consi-

derations to be observed "'hen the water tower will be retained for support

ing antennas in the up~aded s,ystem: 

(1) The high~and Tactical/Information system base station antenna needs 

to be mounted in a prominent lo~ation on the water tank such that the . 

base of the antenna clears the tank top by at least twenty (20) feet 

to prevent radiation pattern aberrations. Since there are many types 

and shapes of water tanks, the mounting hardware and structural 

attachments will be unique and requires design and approval by a 

competent antenna tower installer and/or a registered structural 

engineer. 

(2) If the Operations frequency remains on low-band, the placement of the 

antenna on the water tower is much the same as with the high-band 

antenna, the antenna base must be at least twenty (20) feet above tne 

top of the tank., Although not too critical, mountillb the antenna on 

the opposite side of the tank is recommended to reduce any potential 

coupling,between the two antennas. 

(3) For the agencies which desire to iffiplement both the high-band 

Tactical/Information and the Operations systems, the water tower 

antenna support becomes impractical. It is necessary for simul

taneous operation of both systems tha't the two high-band antennas 

be vertically mounted one above the other to obtain the required 

electrical isolation. The high-band antennas recommended for county

wide systems each have a length of approximately twenty (20) feet, 

and hence, a total vertical span of fifty (50) feet minimum is re

quired above the tower tank top. Unless there are overriding 

reasons for pursuing a solution which utilizes the water tank structure 

for the two high-band antenna systems, the alternative of erecting 

a standard steel antenna tower is reQommended. (See tower specific

ation T for examples) 

(4) 'Municipal water tanks frequently are located on the highest local 

terrain and hence are inherent~ a desirable location for the UHF 

antennas. Fortunately the UHF antennas specified are only about 

nine (9) f.eet long and even the dual antenna. does not exceed eigh

teen (18) feet, in length or the equivalent of one high-band antenna.. 

-6 

I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 

Mounting these antennas does require that minimum clearance of 

twenty (20) feet above the top of the water tank be provided ~. 

the antenna support. Although a less demanding (structuroally) 

modification of water tank is required to facilitate such a mounting, 

it i,s recommended +hat the mast attachment· f',t'fort be performed 

and warranteed by a professional installer. 

Equipment Enclosures: (Specification AA) 

Equipment enclosures (Specification AA) var,y from simple wall-mounied metal 

boxes to small buildings which have been designed specially for housing 

groups of transmitters and receivers. Most installations at the county 

and municipal level are made in existing structures such as courthouses and 

police departments. Those agencies with remotely controlled equipment use 

pump houses at water towers, pole-mounted equipment, or other handy struc

tures such as road maintenance sheds, etc. 

The following recommendations are made for those agencies which are faced 

with relocating equipment, making new installations, or upgrading existing 

installations: 

(1) Most suppliers of two-way radio base or remote station equipment 

have a variety of enclosures, racks, -or cabinets in which their 

equipment will function in-doors or out-doors. The initial deciSion, 

thus, is to determine in which environment the 9qu~pment will be 

~equired to operate, 

(2) For those installations which are made in buildings which are main. 

tained for human occupancy, standard rack and cabinet enclosures 

are typical. Transmitters, receivers, and associated equipment 

have been specified fo~ 19-inch EIA rack mounting and are readily 

installable in s·~andard 19-inch floor or wall mount cabinets. The 

security of such equipment is very important to preclude unauthorized 

personnel from 'tampering and causing communication malfunctions or 

becoming victims of electrical shock. Installing such equipment 

in a separate ,room which can be locked and access limited to 

authorized personnel is the most desirable situation. Should this 

not be possible, the equipment, as a minimum, should have all doors 
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secured with locks and be under the direct surveillance of the Corom 

Center operators. Although mOElt equipment will operate in ambient 

temperature up to +600 C (1400F), it is 'more prone to failure at this 

elevated temperature. Proper ventilation of an enclosed equipment 

room will help considerably in prolonging the life of the equipment, 

(3) Remote installations of transmitters and receivers have additional 

considerations to be recognized and planned for. For single trans

mitter/receiver systems, the pole mount enclosure is usually ~de

quate unless the area runs high with vandalism and a more secure 

enclosure is required. The small shed type enclosure at the base 

of the tower, enclosed with ten (10) foot high chain link fence, 

provides a higher degree of security and is somewhat less subject 

to outdoor environmental extremes as it can be insulated, ventilated, 

and provided with other environmental controls. The shed type en

closure does provide, in addi,tion to eqUipment housing, a place for 

an emergency power unit and a more satisfactory area for maintenance 

operations. 

Locating the remote tower adjacent to government owned buildings 

(road maintenance shops, county homes, etc.) offer satisfactory 

housing facilities for communications equipment. Care needs to be 

exercised, that already existing communications equipment collocat-

ed will not be a source of interference and that the insta~lation can 

be made secure. Each installation requires that such factors be 

analyzed and appropriate solutions be generated, to provide a compatible 

environment (physically and electrically) for the communication 

system components. 

Personal Portable Operation From Aircraft: (Specification P-2 and Q) 

As aircraft become more widely used in law enforcement activity, the potential 

for interference will also increase if power limitations are not observed. 

The type of radio which would be most suitable for adaptation to aircraft 

usage is the personal portable with a 1.0 watt output level. 
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Operation from aircraft will require that accessories designed for such use 

be employed. A microphone with noise cancelling characteristics and a 

headset with noise reduction earpiece pads are recommended. A 0 dBi antenna 

is mounted externally on the bottom side of the fuselage. A vehicular charger 

mount which accepts the personal portable unit, including tha locking in 

pJace feature, and an input voltage which matches the aircraft's primary voltage 

system is required. 

Either high-band or UHF personal portables can be used for communic~tions 

from a:ircraft. The frequency link for communications generally is an Opera-

tions Channel. 

-9-
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UHF PERSONAL PORTABLE FREQUENQY STABILITY (Specification P-l and P-2) 

The frequency stability specification for the receiver section in a personal 

portable transceiver should not exceed ± .0005% over the temperature range 

of -300 C to +600 0 -22oF to +l40oF). With a modulation acceptance bandwidth 

of ± 7.0 ~Hz minimum as listed in standard specifications (i.e., ± 7.0 kHz 

r~presents the minus 6 dB points on the receiver passband), the ± .0005% would 

allow the receiver certter frequency to vary ± 2.33 kHz about the channel center 

frequency at 465 MHz. Correspondingly, a ± .001% stability would allow the 

channel center frequency to vary ± 4.65 kHz over the temperature range of 

-300 C to +600 C. The maximum variation of the transmitter stabiH.ty over the 

same temperature range is ± .0005% or ± 2.33 kHz (Part 89.103, FCC Rules and 

Regu1ati.ons) hence a total of ± 6198 or ± 7 kHz is the possible frequency 

&xcursion for both the receiver and transmitter when two personal portables 

are in communication. In the critical systems communications link between 

mobile-to-portable where the portable unit is used as a mobile radio unit, 

one unit could be cold, the other warm, thus a + to - situation would cause 

a maximum excursion to occur. A similar situation may occur in the repeater 

(base or remote) to mobile (portable unit) link. If the repeater is located 

in a heated enclosure and when its ± .0002% allowable deviation (± 920 Hz) 

is added to the portable unit, the 4.65 kHz deviation provides a 5.57 kHz 

maximum error. 

Each of these deviations cause a reduction in sensitivity of the portable 

receiver which approaches 6 dB in the former example. An imperfect center 

frequency adjustment of the transmitter and receiver can produce additional 

offset in frequency and therefore an added sensitivity loss. When these 

losses are added to the 10 dB allowable degradation of the EIA RS-316 at 

cold temperatures, a serious loss of all-over system margin will occur. 

Distortion will increase in the receiver demodulator and its magnitude is 

dependent upon the IF and FM discriminator pass-band shape. 

The loss in sensitivity can be overcome only through a non-cost-effective 

addition of more power output in the portable transmitter (when used mobile) 

and in the repeater transmitter. A given systems design may then require 

satellite transmitters for avoidance of interference build-up between co

frequency users. A larger portable unit power output may not be available 
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and when used often has a service life much less than a shift period when oper

ated with its internal batteries out of the vehicle on a realistic duty cycle. 

The additional system voice distortion approaches under maximum conditions a 

systems value of over 16% and causes loss of intelligibility possibly reducing 

the grade of service. This cannot be overcome by power increase. 

It is a far more cost effective approach to obtain for system use a receiver 

having a state-of-the-art oscillator temperature stability. The resulting 

system performance-to-cost ratio is markedly improved by this means. 

- 11 -
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SPEECH SCRAMBLERS/VOICE PRIVACY UNITS (Specification W) 

The National Conference on Criminal Justice (January 23-26, 1973), Standard 

23..3(2), recommends the employment of "a radio scrambler -- a deterrence against 

interception of voice transmissions". The content of the transmissions requiring 

privacy are varied, but basically would involve personal data of a restricted 

nature, deployment of pa.trol personnel for strategic purposes, and the like~ 

Also, the use of simple voice frequency inversion scrambling techniques which 

can be unscrambled very easily has been avoided and a more complicated coding 

technique is specified which is a combination of frequency inversion, tone 

masking or sideband masking. The agencies actually requiring the scrambling 
facilities should e.xamine.. their collective needs and an implementation phasing 

plan be established which is integrated with the overall implementation plan 

priorities for the counties and municipalities throughout the state. 

- 12 -
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SPECIFICATION A-1 

TRANSMITTEICBASE/REMOTE - UHF' (Single Frequency) 

GENERAL 

J.lounting: 

Primary Power: 

Frequency Ra.nge: 

Circuitry: 

Compliance: 

Duty ,Cycle: 

Environment:(ambient conditions) 
Temperature range: 
Relative hwnidity: 

, Electrical Data 

Specific Frequencies: 

Fr.equency Spread: 

Power Output: 

Spurious and Harmonics: 
FM Noise: 

Sideband Noise: 

~tandard" EIA, 19 inch, rack and panel 

117 VAC ±. '10%, 50/60 Hz 

450 - 470 MHz 

Solid sta.te active devices except power 
amplifier stages which may use tubes. 

FCC type accepted, part 89 
Gontinuous 

-300 C to +60°0 
90 to 95% 

TEA MHz 
" ' 

The transmitter shall meet minimum PQl-ler 
output specified with no more thanN/.A dB 
of degradation with the specific frequencies 
spread up to N/A r-mz. 

Watts into 50 ohms. 
Nominal Range ~Sp~e~c~D~e~s~i~gn~a~t~i~on_ 

12 8 '-15" A-1-12 
25 15-35 A-l-25 
50 35-70 "A-l-50 

100 70-130 A-1-100 

Note: The specification designation is 
modified by a dash (-) and the desired 
nominal pO\'ler output number. 

Not less than -80 dB below the carrier*. 
Not greater than -50 dB below 2/3 peak 
deviation at 1000.H2;.* . 

The noise level shall not be more than- -60 dB 
in the adjacent channel. * Additional~Yt 
the noise level measured in a 10 kHz 
noise BW Dlld referenced. to the unrnodulated,' 

-13 -



-----._---------------------------

Sideband Noise (Cont.): 

Frequency Stability: 

Modulation: 

Audio: 

Response: 

Input.Sensitivity: 

output Distortion: 

Modulation Limiting: 

Metering: 

CTCSS Tone Encoder: 

I Control Types 

Extended Local Control: 
(DC path permitted) 

Remote Control: 
(Audio tone or digital) 

Repeater Control 

Activation: 

* For test method, 

transmitter carrier level shall not be 
more than -100 dB at + 5.0 MHz . -

± .0002%* 

16 F3, ±5 kHz peak deviation.* 

+18 -3 dB from 6 dB/octave premphasis 
charac"teristic 300-3000 Hz, referenced 
to 1000 Hz.* 

Not more than a -20 dBm input .. lill pro
duce 2/3 peak deviation @ 1000 Hz. * 

Less than" 5% over 300-3000 Hz at 2/3 
peak deviation.* 

20 dB audio input'level increase from 
peak deviation setting shall not cause 
the deviation to exceed 5 kHz at the 
transmitter output. 

~ietering shall be prcvided for P.A. plate 
current ~nd voltage, exciter tuning and 
checking. 

A subaudible EIA RS-220 tone code of 

I, 
I 
I 
I 
I 
I 
I 
I 

~~A Hz + 0.5% shall be continously 
applied-during transmissions on TEA 101Hz 
frequencies. Resulting modulation deviation I 
from this tone shall be·within 0.5 to 1.0 kHz. 

I 
I 

BA~A! Provide transmitter key line Control distance, less than 100 feet 
Receiver squelch a~sable 
Intercomm to remote •. 
Controlled frequencies as specified. 

B) Usecontinous tone for transmitter 
key line. 

C) Control shall operate over standard 
private voice grade (RT or 2002) lines 
no DC continuity required. Balanced 
600 ohms with not less than 35 dB 
signal-to._ noise ratio. 

Transmitter shall be activated by a continous 
subaudible EIA tone code whose deviation is 
between 0.5 to 1.0 kHz which is received on 
the repeater receiver. 

I 
I 
I 
I 
I 
I 

refer to EIA specifioations RS-152-B I 
I 
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Deactivate Timer: 

Control Circuitr,y: 

Accessories: 

1\ 

1.1. 

Transmitter shall be automatically de- . 
activated not more than 3 minutes after 
act i vat ion. 

Any addit~onal circuitr,y for remote 
controlling the repeater shall be pro"", 
vided for engaging the repeater mode 
or for direct control by the communi
cation center dispatcher. 

An antenna transfer rel~ shall be 
provided as an integral part of the 
transmitter assembly. 

- 15 - I 
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SPECIFICATION A-2 

TRANSr.IITTElt":BASE!REMOTE - UHF ."f TWO FREQUENCY) 

GENERAL 

Mounting: 

Primary Power: 

Frequency Range: 

Circuitry: 

Compliance: 

Duty Cycle: 

Environment:(ambient conditions) 
Temperature range: 
Relative humidity: 

Electrical Data 

Specific Frequencies:. 

Fr,equency Spread: 

Power output: 

Spurious and Harmonics: 
FN }Toise: 

Sideband Noise: 

~tandard EIA, 19 inch, rack and panel 

111 VAC ±'10%, 50/60 Hz 

450 - 410 :MHz 

Solid state active devices except p.ower 
amplifier stages which may use tubes. 

FCC type accepted, part 89 

,Continuous 

·-300 C to +600 0 
90 to 95% 

TEA ~m:z 
TEA lrlliz 

The transmitter shall meet minimum power 
output specified 1tli th no more than 0 dB 
of degTadation with the specific frequencies 
spread up to 0.5 :r.mz. 

Watts into 50 ohms. 
Nominal 

12 
25 
50 

100 

Range 
-8 -15 
15-35 
3~~10 
10< .. 130 

Spec Designation 
A-2-12 
A-2-25 
A-2-50 
A-2-100 

Note: The specification -designation is 
modified by a dash (-) and the desired 
nominal pm'Ter output number. 

Not less than -80 dB below the carrier*. 
Not greater than -50 dB below 2/3 peak 
_ devi~J.tion at 1000. Hz. * 

The noise level shall not be more than--6b dB 
in the adjacent channel. * Additionally, 
the noise level measured in a 10 kHz 
noise BW and referenced to the unrnodulated 

- 16 -
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Sideband Noise (Cont.): 

Frequency Stability: 

Modulation: 

Audio: 

Response: 

Input.Sensitivity: 

output Distortion: 

Modulation Limiting:' 

Metering: 

CTCSS Tone Encoder: 

Control Types 

Extended Local Control: 
(DC path permitted) 

Remote Control: 
(Audio tone or digi t.al) 

Repeater Control 

Activation: 

* For test method, 

transmitter carrier level shall not be 
more than -100 dB at ±. 5.0 MHz 

± .OC02 ~b* 

16 F3, ±5 kHz peak deviation.* 

+1, -3 dB from 6 dB/octave premphasis 
characteristic ·300-3000 Hz, referenced 
to 1000 Hz.* 

Not more than a -20 dBm i:nput \'lill pro
duce 2/3 peak deviation @ 1000 Hz. * 
Less than 5% over 300-3000 Hz at 2/3 
peak deviation.* 

20 dB audio input level increase from 
peak deviation setting shall not cause 
the deviation to exceed 5 kHz at the 
transmitter output.* 

Metering shall be provided for P.A. plate. 
current and voltage, exciter tuning and 
checking. 

A subaudible EIA RS-220 tone code of 
TEA Hz + 0.5,% shall be continously 
applied-during transmissions· on TEA lmz 
frequencies. Resulting mi:>dulation deviation 
from this tone shall be·within 0.5 to 1.0 kHz. 

A) 

~l 
E) 
A) 
B) 

C) 

Control two transmit f:t'equencies. 
Provide transmitter key line 
Control distance, lE~ss than 100 feet 
Receiver squelch disable 
Intercomm to remote 

Controlled frequencies! as specified. 
Use continous tone fOJ!' transmitter 
key line. 
Control shall operate.over standard 
private voice grade (RT or 2002) lines 
no DC continuity required. Balanced 
600 ohms with not less than 35 dB 
Signal-to-noise ratio. 

if 

Transmitter shall be activated by a,,:~ontinous 
subaudible EIA tone code whose deviation is 
between 0.5 to 1.0 kHz. which is received on the 
repeater receiver. 

refer to EIA specifications RS-152-B 
- 17 



Deactivate Timer: 

Control C.lrcui try: 

Accessories: 

Transmitter shall be automaticallY de
activated not more than 3 minutes after 
activatione 

Any additional circuitry for remote 
controlling the repeater shall be pro
vided for engaging the repeater mode 
or for direct control by the communi
cation center dispatcher. 

An antenna transfer relCW shall be 
provided as an integral part of the 
transmitter assembly. 

18 
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SPECIFICATION B 

RECEIVER, BASE(RElmTE, SDTGL!) FRii:QUENCY - UHF 

General 

1010unting: 

h"1pequency Range: 

Circuitry: 

Environment: ( ambieni; conditions) 
Temperature H.ange: 
Relative Humidity~ 

Compliance: 

Electrical Data 

Primary Pm-ler: 

Specific Frequency: 

Frequency Stability: 

Input Impedance: 

Sensitivity: 

Selectivity: 

Intermodulation: 

Spurious and Image Rejection: 

Squelch SenSitivity: 
Carrier: 

l':iodulation Acceptance: 

Audio Characteristics: 
Response: 

standard EIA, 19 inch, rack and panel. 

450 - 470 MHz . 

Solid state active devices. 

Compatible with FCC regulations, 
Part 15.62 subpart C 

111 VAC + l~~, 50/60 Hz (Base or Remote) 
12 VDC ±.-lO%" (Sa.telli te receiver) 

TEA MHz 
j':' 
'.' 

Not more than ±..ooo2%. Reference 250 0 

50 ohms nomina.l 

0 0 35 uv maximum f.'or"12 db SIN.AD* 

-80 d:B minimum at :t. 25 kHz* 

-15 dB minimum* 

. -100dB minimum* 

Threshold*: 0.3 uv, maximum a't 6dB 
minimum quieting. 
Tight: 2.0 uv maximum at 14 dB minimum 
quieting. 

±. 7 YJIz minimum* 

Hi thin +1 and -3 dB of 6 dB/o.ctave 
de-emphasis characteristic from 
300 to 3000 Hz 
(1000 Hz reference)* 

*EIA specification RS-204 for test methods 
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Audio outputs: Local Speaker: 5 watts m~m.mum at 
less than.5lo maximum distortion across 
4/8 ohms @ 1000 Hz 

Telephone Line (600 ohms balanced): 
+10 dBm minimum with less than 5i~ 
maximu~ distortion, adjustable internally 
to 0 dBm. 

Hum and Noise 

squelched. 

SPECIFICATION B -1 

Same receiver as Specification B with CTCSS decode per EIA RS-220, tone code 
TBA Hz :t. 0.%_ 

CTCSS Sensitivity: 6 dB minimum SINAD per EIA RS-220 

- 20,-
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SPECIFICATION C -----------------

UHF FIXED REPEATER DUPLEXER 

Type: 

Mechanical: 

Mountings: 

Connectors: 

Electrical Data: 

Frequency Range: 

Frequency Separation: 

Transmit Frequency: 

Receive Frequency: 

Maximum Power Input: 

Insertion Loss: 

Transmitter noise attenuation 
@ receive frequency: 

Receiver isolation 
@ transmit frequency: 

VSWR: 

Environment: (ambient) 

Temperature Range: 

Relative Humidity: 

Multiple Cavity 

19" rack 

Type N female 

450 - 410 MHz 

5 MHz 

460.XXX MHz 

465.x.xx MHz 

150 watts (Continous Duty) 

Not more than 1.0 dB 

Not less than 15 dB 

Not less than 15 dB 

1.5:1 maximum referenced to 50 ohms 

o 0 
-30 to +60 C 

90 - 95% 
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SPECIFICATION D 

BASE AND RE~·'lOTE STATION ANTENNA 

GENERAL INFORl'IIATION 

The following criteria apply to all base station antenna procurements: 

ELECTRICAL DATA: 

Impedance: 

VSvlR: 

Power Input: 

Lightning Protection: 

Connector TermL~ation: 

Band vlidth: 

STRUCTURAL STANDARDS: 

Factor of Safety: 

Wind Loads: 

Galvanic Corropion: 

Materials (1) 

(2) 

50 ohms + 5C:~ 
- I 

Shall not exceed 1.5 \'iithin frequency 
range specified. 

240 watts minimum 

Direct ground 

Captive type N male attached to end of 
flexible lead 

The frequency range over which thE' 
antenna shall perform.within all the 
electrical performance specifications. 

Not less than 1.65 based on yield point 
of the materials used in construction 
of the antenna and its mounting hardware. 

Survival (w/o ice) 100 mph 
Survival (1/2 11 radial ice) 75 mph 

Good engineering practice shall be fol
lowed in design by using compatible 
materials and avoiding moisture accum
ulation areas. 

All materials shall be selected to be 
resistant to weathering, fatigue and 
cold flow. 

Feedpoint and cable harness junctions 
shall be oove~d with weatherproof 
molded plastic insulation. 

Note: EIA specification RS-329 provides the required standard test methods 
for performance evaluation. 

- 22-
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SPECIFICATION D-1 

Base Station Antenna - UHF COmni) 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA. 

Operating Center Frequency: 

Bandl'1idth: 

Gain: 

Vertical Pattern Beamwidth: 

Vertical Pattern Tilt Angle: 

MECHANICAL DATA 

Wind Load: 

Mounting Hardware: 

Over All Length (Approx.): 

Mounting Location: 

450 - 470 MHz 

OMNI 4 stack dual folded dipole 
beam tilted, array 

20 MHz 

Not iess than 6 dBd 

140 @ half-power points 

Not more than 2.0 ft2 (Flat plate 
equivalent) • 

Mounting clamps supplied shall fit tower 
members of TBA inches O.D. or angle 
members of TEA inches. 

9 feet 

Top of tower or support structure 

- 23 -
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SPECIFICATION D-1a 

Base Station Antenna - UHF ( off"set) 

GENERAL 

Frequency Range; 

ELECTRICAL DATA 

Operating Center Frequency 

Bandwidth: 

Gain: 

Vertical Pattern Beamwidth: 

Vertical Pattern Tilt Angle: 

I'!lECHANICAL DATA 

Hind Load: 

Moun t ing Hardware: 

Over All Length (Apprcx.): 

Mounting Location: 

450 - 470 MHz 
Offset 4 stack dual folded dipole 
beam tilted, collinear array. 

20 MHz 

Not less than 7 dBd in mu.ximum gain 
direction 

140 @ half-power points 

Not more than 2.0 ft2 (Flat plate 
equivalent) • 

Mounting clamps supplied shall fit tower 
members of TBA inches O.D. or angle 
members of TBA inches. 

9 feet 

Top of tower or support structure. 
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SPECIFICATION D-2 

Base Station Antenna - UHF (Omni) 

General 

Frequency Range: 
Type: 

~RICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Vertical Pattern Beamwidth: 

Vertical Pattern Tilt Angle: 

MECHANICAL DATA-

Wind Load: 

Mounting Hardware: 

Over All Length (Approx.): 

Mounting Location: 

450 - 470 MHz 

OMNI 4 staok dual folded dipole array 

462.5 MHz 

20 MHz 

Not less than 6 dBd 

140 @ half-power points 

00 

Not more than 2.0 ft2 (flat plate 
equivalent) • 

Mounting clamps supplied shall fit tower 
members of TEA inches O.D. or angle 
members of TEA inches. 

9 feet 

Top of tower or support struc U'e. 

- 25 -
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SPECIFICATION D-2a 

Base Station Antenna - UHF (Offset) 

G1'NERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Vertical Pattern Beamwidth: 

Vertical Pattern Tilt Angle: 

MECHANICAL DATA 

Wind Load: 

Mounting Hardware: 

Over All Length (Approx.): 

Mounting LocatiDn: 

450 - 470 MHz 

Elliptical, 4 stack dual folded dipole 
arrCliY" 

462.5 MHz 

20 }'[Hz 

Not less than 7 dBd in maximum gain 
direction 

14° @ half-power points 

0° 

Not more than 2.0 ft2 (flat plate 
equivalent) 

Mowlting clamps supplied shall fit tower 
memb-~.rs of TEA inches O.D. or angle 
members of TEA inches. 

9 feet 

a) Top of tow0r )r3Uppo~t structure 
b) side mounted 
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SPECIFICATIOk D-3 

Base Station Antenna- UHF (Omni) 

GENERAL 

Frequency Range: 450 to 410 MHz 

Type: Dual OMNI, 8-stack dual dipole, collinaarly 
mounted array 

ELECTRICAL DATA 

Operating Center Frequency: 462.5 MHz 

Bandwidth: 20 MHz 

Gain: Not less than 6 dBdl antenna in dual 
configuration. 

Decoupling between antennas: -30 dB minimum. 

Vertical Pattern Beamwidth: 

MECHANICAL DATA 

Wind Load: 

Mounting Hardware: 

Over All Length (Approx.) 

Mounting Location: 

140 @ half-power points. 

Not more than 3.5 ft2 (flat plate 
equivalent) • 

Mounting clamps supplied shall fit tower 
members of TEA inches O.D. or angle 
members of rfBA inches. 

18 feet 

Top of tower or support structure. 
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SPECIFICATION D-4 

Base Station Antenna - High-Band (Omni) 

Frequency Ranges: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Horizontal Pattern Beamwidth: 

Vertical Pattern Beamwidth: 

IvIECHANICAL DATA 

Wind Load: 

Mounting Hardware: 

Overall Length (Approximate): 

Mounting Location: 

1 50 - 160 I'llHz 

Omni directional pattern 4-element, 
vertical folded dipole array, mast 
mounted. 

155.MHz 

10 111hz 

Not less than 5 dBd 

N/A 

160 @ half pm'Ter points 

Not more than 3.2 ft2 
(Flat plate equivalent) 

Mounting clamps supplied shall fit 
tower members of TEA inches O.D. 
or angle members of TEA inches. 

21 feet 

Top of support structure 

NOTE: The above gain is based on the mounting the 4-dipole array 

on a pipe mast whose base is mounted at the top of the antenna 

tower. 
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SPECIFICATION D-4a 

Base Station t .. ntenna - High-Band (Offset) 

GENERAL 

Frequency Ranges: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Horizontal Pattern Beamwidth: 

Vertical Pattern Beamwidth: 

lIfECHANICAL DATA 

Hind 'Load: 

Mounting Hardware: 

Overall length (APproximate): 

Mounting Location: 

1 50 - 160 lVlliz 

Offset pattern 4.,Jelement, vertical 
folded dipole array (omni configura
tion), mast mounted 

155 MHz 

10 MHz 

Not Less Than 5.0 dBd @ 0° 
" " Ii 7.0 " @ 90°/ 2700 

" " " 0 .. 0 \I @ 1800 

N/A 
160 

@ half power points 

Not more than 3.2 ft2 (Flat plate, 
equivalent) 

1I10unting 'clamps supplied shall fit 
tower members of TEA inches O.D. 
or angle members of TEA inches. 

21 feet 

Side Mounted from tower \,li th 18-24 
inch face width. 

NOTE: The above gains are based on the mounting the 
4-dipole array as indicated on a tower whose 
face width is 18 - 24 inches. 

- 29 -



SPECIFICATION D-5 

Base Station Antenna - liigh-Band (Elliptical) 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Band\'lidth: 

Gain: 

Horizontal Pattern Beamwidth: 

vertical Pattern Beamwidth: 

MECHANICAL DATA 

\"lind Load: 

Mounting Hardware: 

Overall Length (APproximate); 

Mounting Location: 

150 - 160 MHz 

Elliptical 4-element vertical 
folded dipole array, mast mounted 
dipoles aligned for maximum direct
ionality (collinear). 

155 MHz 
10 MHz 

Not less than ~.O dBd @ 00 

" " "4.0" @ 900£2700 
II " II 1.0 " @ 180 

N/A 

160 
@ half power points 

2 Not more than3.2 ft (Flat plate 
equivalent) 

Mounting clamps supplied shall fit 
tmver members of TEA inches O.D. 
or angle members of TEA inches. 

21 feet 

Top of support structure 

NOTE: The above gains are based on mounting the 4-dipole array on a 

pipe mast whose base is mounted at the top of the antenna tower. 
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SPECIFICATION D-5a 

Base Station Antenna - High-Band (Elliptical) 

GENERAL 

Frequency Ranges; 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Horizontal pattern Beamwidth: 

Vertical Pattern Beamwidth: 

MECHANICAL DATA 

Wind Load: 

mounting Hardware: 

Overall Length (Approx.): 

Mounting Location: 

150 - 160 MHz 

Elliptical 4-element folded di~ole 
array, mast mounted dipoles aligned 
for maximum directionality (collinear). 

155 rm:z 

10 MHz 

Not Less Than 8 dBd @ 00 

" " " 6" @ 90062700 
" " "-5" @180 

N/A 
o 16 @ half power points 

2 Not more than 3.2 ft (Flat plate 
equivalent) 

Itlounting clamps supplied shall fit 
tOl'ler members of TBA .inches O.D. 
or angle members of TEA inches. 

21 feet 

Sidemounted vIi th the elements pointed 
avlay from tower 

NOTE: The above gains are based on mounting the 4-dipole array 
as indicated on a tOvler whose face width is 18 to 24 inches. 
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SPECIFICATION D-5b 

Base Station Antenna - High....Band (Ell~ptical) 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Horizontal Pattern Beamwidth: 

Vertical Pattern Beamwidth: 

MECHANICAL DATA 

vTind Load: 

Mounting Hardware: 

Overall Length (Approx): 

Mounting Location: 

150 - 160 MHz 

Elliptical 4-element vertical folded 
dipole array, mast mounted dipoles 
aligned for maximum directionality 
(collinear). 

155 101Hz 

10 lVlHz 

Not Less Than 4 dBd @ 00 

" " II 7 " @ 900/2700 
II " If 0 " @ 1800 

N/A 

160 
@ half power points 

2 
Not more than 3.2 ft 
(Flat plate equivalent) 

Mounting clamps supplied shall fit 
tovler members of TEA inches O.D. 
or angle members of TEA inches. 

21 feet 

Sidemounted with the elements 
pointed toward the tower. 

NOTE: The above gains are based on mounting the 4-dipole as indicated 

on a tower \'Jhose face 'Vlidth is 18 to 24 inches. 
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SPECIFICATION D-6a 

Base Station Antenna - High~and (Figure Eight) 

gENERAL 

Frequency Range; 

Type: Bi-directional dual dipole array 

ElLECTRI CAL DATA 

Opera.ting Center Frequency: 155 ltIHz 

Bandwidth: 10 r.1Hz 

Gain: Not Less ~han 3.0 dBd (bi-directional) 

Horizontal Pattern BealImidth; Not less that 60
0 

@ half-power points 

Vertical Pattern Beamwidth: N/A 

MECHANICAL DATA 

rlind Load: Not more' than 1
0
0 ft2 

(Flat plate equivalent) 

Mount ing Hard\'lare: Mounting clamps supplied shall fit 
tower members of TEA inches O.D. 
or angle members of TEA inches.' 

Over all length (Approx.): 3 feet verti~F21 
4 feet horizontal 

Mounting Location; Mast mounted off the +,op of the structure. 
C) 
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SPECIFICATION D-6b 

Base Station Antenna - High~and (Figure EiglltJ 

'.IENERAL 

Frequency Range: 150 ... 160 MHz 

T,ype: Bi-directional 2 stack &~al dipole array 

~LECTRICAL DATA 

Opera.ting Center Frequency: 155 r.mz 

Bandwidth: 10 MHz 

Gain: Not Less .Than t).5 dJ3d (Bi-c?irectional) 

Horizontal Pattern Bea.mvlidth: Not less than 60
0 

@ half-power points 

Vertical Pattern Beamwidth: N/A 

MECHANICAL DATA . 
~lind Load: Not more than 2.0 ft2 

(Flat plate equivalent) 

Mounting Hardware: Mounting clamps supplied shall fit 
tower members of TBA inches O.D. 

angle members of TBA inches. 

Over all length (Approx.): 10 feet vertical 
4 feet horizontal 

Mounting Location: Mast mounted off the top of the structure. 
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SPECIFICATION D-1 

Base Station Antenna - High-Band (Keyhole) 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Horizontal Pattern Beamwidth: 

Vertical Pattern Beamwidth! 

MECHANICAL DATA 
=----

Wind Load: 

Mounting Hardware: 

OVer all length (Approx): 

.Mounting Location: 

150 - 160 MHz 

DUal dipole om~i phased with high 
gain directional antenna 

155 MHz 

4 MHz 

Not less than 10 dBd @ 00 

" " " 0 dBd @ 900/1800/2700 

Not less than 600 @half-po"vrer points 

N/A 

2 
Not more than 4.5 ft 
(Flat plate equivalent) 

!l10unting clamp!3 supplieCi. shall fit 
tower members of TEA inches 
O.D. or angle members of TeA inches. 

16 feet 

Mast mounted off the top of the 
structure. 
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SPECIFICATION D-8 

Base Station Ante~ - Low-Ba!!g. (Omni) 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA . 
Operating Center Frequency: 

Bandwidth: 

Gain: 

Horizontal Pattern Beamwidth: 

Vertical Pattern Beamwidth: 

MECHANICAL DATA 

~lind Load: 

Mounting Hardware: 

Over all length (Approx.): 

Mounting Location: 

Side Mounted vertically spaced, two element 
folded dipole array for Omni pattern. 

0.7 MHz 

Not Less. Than 2.0 dBd (See Note) 

N/A 

N/A 

Not more than 3.0 ft2 
(Flat plate equivalent) 

Mounting clamps supplied shall fit 
tower members of TEA inches O.D. 
or angle members of TEA inche s. 

40 feet 

Sidemounted on tower with one element mounted 
on one tower leg; the second element on 
another. The vertical spacing between dipole 
centers is 21 feet. 

NOTE: The above gain is based on the mounting the elements on a tower whose face 
width does not exceed 2 feet. 
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SPECIFICATION D-8a 

Base Station Antenna - Low-Band (Elliptical) 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Horizontal Pattern Beamwidth: 

Vertical Pattern Beamwidth: 

MECHANI CAL 12!!! 

l'lind Load: 

Mounting Hardware: 

Over all length (Approx.): 

Mounting Location: 

30-50 MHz 

Side mounted, vertically spaced, two element 
folded dipole array collinear mounted 
for off -set pattern. 

37.16 MHz 

0.7 MHz 

Not Less Than 6.0 dBd @ 0° 
" " " 4.0 dBd @ 90/ 270° 
" fI "-4.0 dBd @ 180° 
(See Note) . 

N/A 

N/A 

Not more than 3.0 ft2 
(Flat plate equivalent) 

Mounting clamps supplied shall fit 
tower members of TEA inches O.D. 
or angle members of TEA inches. 

40 feet 

Side mounted on tower with both elements 
mounted on the sarne leg wl.hch is oriented in 
the direction that maximum gain is desired. 
The vertical spacing between dipole centers 
is 21 feet 

NOTE: The above ga:j..ns are based on the mounting the elements ona tower whose face 
width does not exceed 2 feet. 

1) 
II 
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SPECIFICATION D - 8b 

Base Station Antenna Low...Band (Offset) 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA 

Operating Center Frequency: 

'Bandvridth: 

Gain: 

Horizontal Pattern Bea.mvlidth: 

Vertical Pattern J3eanmidth: 

MECHANICAL DATA 

\'lind Load: 

Mounting Hardvlare: 

Over all length (Approx.): 

30-50 MHz 

Side mounted, vertically spaced, three element 
folded dipole array collinear mounted for off
set pattern. 

37.16 MHz 

0.7 MHz 

Not Less Than 8.0 dBd @ 00 

" " " 4.0 dBd @ 90/ 2700 

" " "-2.0 dBd @ 180
0 

(See Note) 

N/A 

N/A 

Not more than 4.5 ft2 
(Flat plate equivalent) 

Mounting clamps supplied shall fit 
tower members of TEA inches O.D. 
or angle members of TEA inches. 

feet 

Sidemounted on tower with both elements 

I 
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laounting Locatiom 
mount'ed on the same leg which is oriented in the 
direction that maximum gain is desired. The I 
vertical spacing between dipole centers is 21 feet. 

NOTE~ The above gains are based on the mounting of elements on' a tower whose face 
width does not exceed 2 feet. 
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SPECIFICATION D- 9 

Base Station Antenna-Low-Band (Omni) 

GENERAL 

Fre'quency Range: 

Type: 

ELEGTRTCAL DATA 

Operating Center Frequency: 

Bandwidth: 

Gain: 

Hori.zontal Pattern Bea.Jmolidth: 

Vertical Pattern Beamwidth: 

MECHANICAL DATA 

Wind Load: 

Mounting Hard"lare: ' 

Over all length (Appro~,,): 

Mount'ing Location: 

30 - 50 MHz 

OMNI, Coaxial halfwave dipole 

31'.16 MHz 

0.7 MHz 

Hot Less Than 0 dBd 

N/A 

N/A 

Not more than 1.3 ft2 
(Flat plate equivalent) 

" 

lIiounting clamps supplied shall fit 
tower members of TBA inches O.D. 
or angle members of TBA inche!3. 

18 feet 

Top of support structure 

NOTE: This antenna must have mounting configuration to clear the tower 
structure, for example, abov~;. water tower tank. i) 
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MOBILE ANTENNAS, (Specifications D-IO, 11, and 12) 

An important aspect of the system design of a land-mobile communications 

system is an optimal configuration for the mobile antennas, particularly-when 

the mobile units are operating in bOth low and high-band. The azimuthal 

antenna pattern is affected by the antenna's location (on the vehicle). 

High-band whips are more sensitive to metallic obstacles; brackets, lights, 

roof hardware, etc. than are low-band. vertical elements. 

High-band antennas must be carried by all vehicles. Their'operation is most 

important to assure Tactical and other channel reliability. The patterns 

should be symmetrical without deep nulls. The system desigp is referenced to 

zero (0) dB isotropic gain. The maximum null depth allowable should not exceed 

-6 dB in reference to the' average gain, of a quarter-wave-length antenna when 

mounted in the oenter of the vehicle rooftop without light bar or other 

obstacles. This reference gain is provided in ::figure D-1 as measured oy 
Antenna Specialists, Inco 

The generic vehicle carries a light bar, usually a twin beacon, so the rultenna 

must perform with this obstacle in place. Figure D-2 shows the azimuthal 

pattern when the twin beacon is mounted in front of the quarter-wave-length 

antenna when it is centered in the vehicle roof. The null produced exceeds 

the allowable minimum by approximately 2 dB (-8 dB from average quarter-wave

length whip when roof mounted). 

The best location for minimum null patterns is shown in Figure D-3. This 

utilizes a base loaded antenna centered in the light bar and is approximately 

symmetrical between lights and siren. This configuration betters the allowed 

null margin and with the base loaded antenna provides a nominally higher gain 

than produced by the quarter-wave whip. 

The low-band antenna mount is less critical in mounting as is the UHF antenna. 

The UHF system design is geared to the use of portable units having nominally 

-8 dB gain (efficiency) and an additional -6 dB null depth can be allowed, 

thus making the maximum allowable mobile null depth -14 dB. Figure D-4 shows 

the Specification D-12 antenna azimuthal patte~ when mounted as. specified 

behind the light bar in the vehicle roof-top center. 

NOTE: No patterns are available showin~ the high-band or UHF pattern results 
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when the high-band antenna is mounted on the light bar. The contractor has 

requested measurement data for this configuration, however, since the system 

configuration was developed, no mobile antenna range has been available nor 

will it be until the weather moderates in the spring. An adequate null margin 

is predicted for each antenna pattern bu·t more measurement is needed. See 

Recommendation Section 10 of Volume II. 
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Frequency. 

Antennaa 

Scales 1 dB/line 

154 rffiz 

Quarter-'~ave Whip 

Mounte~ in Roof Center 
No Light Bar 

FIGURE D-1 
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Frequency: 

Antenna: 

Scales 

154 MHz 

Quarter-Wave Whip 

1 dB/Line 

Mounted 9 inches behind Light Bar 

on Roof Centerline 

FIGURE D-2 
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Scale: 1 dB/Line I FREQUENCY: 154 MHz 
ANTENNA: Base Loaded 3 dB . , ga1n, 

Center of Light _ ..:J?.r 

Mounted in 

I 
I 

FIGURE D-3 
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FREQUENCY I 

ANTENNA. 

Scale: 1 dB/Line 

460 MHz 

Dual 5/8 Wavelength (5 dB) 

Mounted 9 inches Behind Light Bar 

on Roof C'enter Line 

FIGURE D-4 
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SPECIFICATION ]-10 

Mobile Antenna - LOvl-Band 

G]''NERAL 

Frequency Range: 

Type: 

ELECTRICAL DATA 

Azimuthal Gain: 

Power Input: 

VSWR: 

Bandwidth: 

Impedance: 

MECHANICAL DATA 

Radiator Material: 

Whip Length: 

Moun~1ng Location: 

Cable/Connector: 

30-50 MHz 

Base loaded Whip 

Not less than unity compared to a quarter
wa~e vertical (full size whip) mounted 
at the same location. 

150 watts minimum 

Less than 1.5:1-

1.0 MHz 

50 ohms nominal 

.Stainless steel with copper and cbrome 
plating 

cut for center frequency of 37.1 MHz 

Trunk deck 

15 feet (Approx.) RG-58/U or eqUivalent 
with PL-259 attached. 
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Mobile ·Antenna. - High...Band 

GENERAL 

Frequency Range: 

Type: 

ELECTRICAL nAIl'A 

Gain; 

Power Input: 

VSWR 

Bandv'lidth: 

Impedance: 

MECHANICAL DATA 

Radiator Haterial 

Whip Length: 

Mounting Location: 

Cable/Connector: 

SPECIFICATION D-11 

30-50 MHz 

Gain (5/8 wavelength) 

Azimuthal gain as a minimum shall be 
greater than 2 dB compared to a quarter
wave vertical mounted at the same location. 

125 watts minimum 

Not less than 1.5:1 

3 MHz 

50 oluns nominal 

Stainless Steel with copper and chrome 
plating. 

cut for frequency of 155 MHz 

Mounted in center of light and siren 
bar. 

15 feet (approx.) RG-58/U or equivalent 
with PL-259 attached. 

/r 
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Mobile Antenna - UHF 

GENERAL 

Frequency Range: 

Type: 
ELETRICAL DATA 

Gain: 

Power Input: 

VSWR: 

Bandwidth: 

Impedance: 

MECHANICAL DATA 

Radiator Material: 

Whip Length: 

Mounting Location: 

Cable/Connector: 

SPECIFICATION D-12 

450 - 470 MHz 

Gain. phased collinear or equivalent 

-48-

Azimuthal gain as a m1n~um shall be 
greater than 4 dB compared to a quarter
wave vertical mounted at the same location. 

Not less than 50 watts 

Less than 1.5:1 

6.0 MHz 

50 ohms nominal 

stainless steel with copper and chrome 
plating. 

Cut for center freqaency of 462.5 MHz 

Mounted on roof center line (9 inches 
or more from all lights and siren bars). 

15 feet (approx.) RG-58/U or equivalent 
with PL-259 .attached. 
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SPECIFICATION E-1 

TRANSNITTER EASE/REMOTE - HIGH-EAND (TWO FREQUENCY) 

GENERAl" 

Mounting: 

Primary Power: 

It'requency Range: 

Circuitry: 

Compliance: 

Duty Cycle: 

Enviro~ent:(ambient conditions) 
Temperature r~ge: 
Relative humidity: 

Electrical Data 

Specific Frequencies: 

Frequency Spread: 

Power Output: 

Spurious and Harmonics~ 
F14 Noise: 

Sideband Noise: 

standard EIA, 19 inch, rack and panel 

117 VAC ±.'lO%, 50/60 Hz 

150-160 Jjlliz 

Solid state active devic~s except power 
amplifier stages which may use tubes. 

FCC type accepted, part 89 

Continuous 

-300 C to +600 0 
90 to 95% 

TEA }.lliz 
. TEA , rmz 

The transmitter shall meet minimum power 
ou.tput specified with no more than 1 c13 
of degradation with the specific frequencies 
spread up to 0.8 MHz. 

Watts into 50 ohms. 
Nominal Range ;:.Sp:::.e:;.;c:-;::D:.;e,;;.s.;;.ig~m;.;;,;a::.:t:.:i:.:.o;:.n 

12 e -15 E-l -12 
25 15-35 E-l -25 
50 35-70· E-l ~50 

100 70-130 E-1-100 

Note: The specification designation is 
modified by a dash (-) and the desired 
nominal power output number. 

Not less than -BOdE below the carrier*. 
Not greater than -50 dB belo\,l 2/3 peak ' 
devi~t.ion at 1000_H~.* 

The noise level shall not be more'ti~a.n -70 dB 
in the adjacent channel. * Addi i;iorill.:ny, 
the noise' level measured in a to:"kHz " 
noise BW and referenoed;l;o theuflr.loc:lulated 
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Sideband Noise (Cont.): 

Frequency Stability: 

Modulation: 

Audio: 

Response: 

Input;Sensitivity: 

Output Distortion: 

Modulation Limiting 

Metering: 

CTCSS Tone Encoder: 
(Optional) 

pontrol Types 

Extended Local Control: 
(DC pcth permitted) 

Remote Control: 
(Audio tone or digital) 

Accessories: 

* For test method, 

transmitter carrier level shall not be 
more than -85 dB at + 200 kHz or -90 dB at 
:!: 1~0 mHz. -

± .0005 %* 
16 F3, ±5 kHz peak deviation.* 

+1, -3 dB from 6 dB/octave premphasis 
characteristic 300-3000 Hz', referenced 
to 1000 Hz.* 

Not more than a -20 dBm input 'will pro
duce 2/3 peak deviation @ 1000 Hz. 

Less than 5% over 300-3000 Hz at 2/3 
peak deviat,ion. * 

20 dB audio input level increase from 
peak deviation setting shall not cause 
the deviation to ~xceed 5 kHz. at the 
transmitter output*e 

Metering shall be provided for P.A. plate 
current and voltage, exciter tuning and 
checking. 

A subaudible EIA RS-220 tone code of 
TBA'Hz + 0.5% shall be.continously 
applied-during transmissions on ,TBA MHz 
frequencies. Resulting modulation deviation 
:from'dh;ts tone shall be .within 0.5 to 1.0 kHz. 

A) 
B) 
C) 
'n) 
A) 
B) 

C) 

Control two transmit frequencies 
Provide transmitter key line 
Control distance less than 100 feet 
Disable tone code squelch 
Controlled frequencies as specified. 
Use continous tone for transmitter 
key line. 
Control shall operate over standard 
private voice grade' (RT or 2002) lines 
no DC continuity required. Balanced 
600 ohms with not less than 35 dB 
Signal-to-noise; ratio. 

An ,a.nt.p.nna .. transfer rel~ shall be 
prov~deCl. as an integral part of tii~ 
transmitter assembly. 

refer to EIA specifications RS-152~ 
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SPEO IFICATION E-2 

TRANSMITTERBA.~/REMOTE - HIGH-BAND (FOUR FREQUENCY) 

GENERAL 

Mounting: 

Primary Power: 

Frequency Range: 

Circuitry: 

Compliance: 

Duty Cycle: 

Environment:(ambient conditions) 
Temperature range: 
Relative humidity: 

Electrical lJata 

Specific Frequencies: 

Frequency Spread: 

Power Output: 

Spurious and Harmonics: 
, Fl'rl Noise: 

Sideband Noise: 

~tandard EIA, 19 inch, rack and panel 

117 VAC :!:. '10%, 50/60 Hz 

150-160 MHz 

Solid state active devices except power 
amplifier stages which may use tubesa 

FCC type accepted, part 89 

Continuous 

-3000 to +600 0 
90 to 95~~ 

TBA MHz: ------.....; 
_TB;;;;,;A;...-_..;rlIHz: 

TBA l'olliz 

TBA MHz 

The transmitter shall meet mlnlmum power 
output specified vii th no m~re than 1 dB 
of degrada.tion with the specific frequencies 
spread up to 0.8:r.mz. 

Watts into 50 ohms. 
Nomina.l Range Spec Designation 

12 8 -15 ;;":-~-=m~7-=-2 :....-~12~-

25 15-35 E-2 -25 
50 35-70 E-2 -50 

100 70-130 E-2-100 

Note: The specification desi~lation is 
modified by a dash (-) and the desired 
nominal pOl'ler output number. 

Not less than -80 dB belo'''' the carrier*. 
Not greater than -50 dB belovl 2/3 peak 
devi~tion at 1000 Hz.* 

The noise level sha~l not be more. than-70 dB 
in the adjacent channel. * Additionally. 
the noise level measured in a 10 kHz, 
noise EN and referenced to the unmodulated 

'."1 
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Sideband Noise (Cont.): 

Frequency Stabili,ty: 

Modulation: 

Audio: 

Response: 

Input. Sensitivity: 

output Distortion: 

Modulation Limit~~ 

Metering: 

CTCSS Tone Encoder: 
(Optional) 

I Control Types 

Extended Local Control: 
(DC path permitted) 

Remote Control: 
(Audio tone or digital) 

Accessories:, 

transmitter carrier level shall not be 
more than -85 dB at ± 200 kHz 0'1" -90 dB 
at + 1.0 MHz. 

± .0005%·* 

16 F3, ±5kHz peak deviation.* 

+1, -3 dB from 6 dB/octave premphasis 
characteristic 300-3000 Hz, referenced 
to 1000 Hz.* 

Not more than a -20 dBm input ''Will pro
duce 2/3 peak deviation @ 1000 Hz. 

Less than 5% over 300-3000 Hz at 2/3 
peak deviation.* 

20 dB audio input leve 1 increase from 
peak deviation setting shall not cause 
the deviation to exceed 5 kHz at the 
transmitter output*. 

J.ietering shall be provided for P .A. plate 
current ~d voltage, exciter tuning· and 
checking. 

A subaudible EIA RS-220 tone code of 
TEA Hz + 0.5% shall be continously 
applied-during transmissions on TEA MHz 
frequencies. Resulting modulation deviation 
from this tone shall be within 0.5 to 1.0 kgz. 

A) Control up to four transmit frequencies. 
B) Provide transmitter key line 
C) Control distance less than 100 feet 
D) Tone coded squelch disable. 
A) Controlled frequencies as specified. 
B) Use continous tone for transmitter 

key line. 
C) Control shall operate over standard 

private voice grade (RT or 2002) lines 
no DC continuity required. Balanced 
600 ohms with not less than 35 dB 
Signal-to- noise ra1;io. 

An antenna transfer relay shall be 
provided as an integral part of the 
transmitter assembly. 

* For test method, 
refer to EIA specifications RS-152-B 
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SPECIFICATION F 

RECEIVER, BA~E/nEMOTE, HIGH-BAND (SINGLE FREQL~.9!Oj 

General 

Mounting: 

Fpequency Range: 

Circuitry: 

Environment: (ambient conditions) 
Temperature Range: 
Relative Humidity: 

Compliance: 

. . '>. ~{ 

standard EIA, 19 inch, rack and panel. 

150-160 :f;IHz. 

Solid state active devices. 

_ 30°C to +600 c 
90 to 95~'h 

Compatible with FCC regulations, 
Part 15.62 subpart C 

I Electrical Data 

Primary Power: 117 VAC ±. lOJb, 50/60 Hz (Base or Remote) 
12 VDC ±. 10%, (Satellite receiver) I 

I 
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Specific Frequency: 

Frequency Stability: 

Input Impedance: 

Sensitivity: 

Selectivity: 

Intermodulation: 

'Spurious and Image Rejection: 

Squelch Sensitivity: 
Carrier: 

Modulation Acceptance: 

Audio Charapteristics: 
Response: 

TEA MHz 

Not more than :t..0005%. * 

50 ohms nominal 

0.35 uv maximum for l~t db SIN.AD-lE-

-90 dB minimum at + 30 kHz): -
-80 dB m1.nimum* 

'-90 dB minimuin* 

Threshold*: 0.25 uv, maximum at 6dB 
minimum quieting. 
Tight: 2.0 uv maximum at 14 dB minimum 
quieting. 

± 7 kHz minimum* 

l-J'i thin +1 and ~3 dB of 6 dB/octave 
de-emphasis characteristic across 600 
ohm balance.d output from 300 to 3000 Hz 
(1000 Hz reference)* \~') 

if 

*EIA specific~,tion RS-204 for test methods and standar.g. conditions, 
,\ 
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"Audio outputs: 'Local Speaker: 5 watts m~n~mum at 
Iess than 5'/0. maximum distortion acrpss 
4/8 ohms @ 1000 Hz. 

I 
I 

Telephone Line (600 ohms balanced): I 
+10 dEm minimum vii th less than 55~ 

maximum distortion, adjustable internally I 
to 0 aBm. 

Hum and N?ise (Eitner output): No more 
than -40 dB maximum f:com rated output 
or -60 dB m8,ximum from rated output 
squelched. 

SPECIFICATION F -1 

I 
I 

Same receiver a;:l Specification F with CTCSS decode per EIA RS-220, tone code 

I 
I 

TBA Hz :!: 0.5'10. 
CTCSS Sensitivity: 6 dB minimum SINAD per EIA RS-220 
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SPECIFICATION G 

ANTENNA COUPLING UNIT - HIGH~AND 

Operating Range: 

~umber of Receiver Ports: 

Bandwidth: 

Gain: 

Noise Figure: 

Intennod: 

Isolation: 

Impedance: 

VSWR: 

150 - 160 MHz 

Four (4) 

1.0 MHz minimum either side of center 
frequency (TBA MHz) 

3.5 dE minimum at BW center an~ not less 
than 1.5 dB at ± 1.0 MHz 

Shall not exceed 4.0 dB 

73 dB or more (2A~ below A and B for 
18 dBm A and B levels) 

Not less than 20 dB between ports. 

50 ohms nominal 

Less 1!han 1.5:1 

Temperature Range: (ambient conditions) _30° to *600c 

Input Level: 

Connectors: 

Mounting: 

Up to 1 milliwatt without degradation 
of performance. 

a) Input from antenna, type N female 
b) Output to receiver, type BNC female 

Standard EIA 19 inch rack and panel 

SPECIFICATION G-l 

Same as Specification G except number of receiver ports will be two (2). 
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SPECIFICATION H 

OPERATIONAL OHANNEL NOTCH FILTER No. 1 - HIGH-BAND 

Frequency Range 

Insertion Loss: 

Attenuation' 

Impedance: 

Power Input: 

150-160 MHz 

Not more than 1 dB between 154.125 MHz 
and 155.190 MHz 

Not less than -40 dB (see below) 

between 155.310 MHz and 155.415 MHz 

50 ohms nominal 

Rated for not less than 125 watts 
continuous duty 

Temperature Range: (ambient conditions) _300 to 600 C 

Connectors: 

to 
to o 
H 

o 

20 

~ 40 o 
'M 
~ 
M 
Q) 

~ 

____ 0 

UHF female 

• • • 

155.415 

- - -- '-- --.---

155.200 155.300 155.400 

FREQUENCY - IliHz 
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SPECIFICATION I 

OPERATIONAL CHANNEL NOTCH FILTER No. 2 HIGH~AND 

Frequenoy Range: 

Insertion Loss: 

Attenuation: 

Impedance~ 

Power Input: 

Temperature Range: 
(ambient oonditions) 

Connectors: 

Mounting: 

. -----.. 

150-160 MHz 

Not more than 1 dB between 154.725 MHz 
and 155.190 MHz. 

Not less than -40 dB between 155.850 MHz 
and 155.910 MHz. 

50 ohms nominal 

RatE;!Q for not less than '125 watts 
oontinuous duty. 

o 0 
-30 C to +60 C 

UHF female 

EIA standard, 19 inch rack and panel 

o l------~· -f f 
20 

155.850 
I 

40 ~ - --... -- --' -- --.- -- ~~~ 

" J:" L-----~--==~~=-~------~~--~--~~~_~( 
155.100 155.200 155.700 155.800155.900 ,_JJ 

FREQUENCY - MHz 
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SPECIFICATION J 

INFORMATION/TACTICAL CHANNEL FILTER No. 3 HIGH-BAND 

Use when operation channel frequencies are 154.725 to 155.190 MHz. 

Frequency Range: 150-160 MHz 

I 
I 
I 
I 

Insertion Loss: Not more than 1 dB between 155.370 MHz 
and 155.890 MHz. II 

Attenuation: 

Nominal Impedance: 

Power Input: 

Temperature Range; 
(runbient conditions) 

Connectors: 

Mounting: 

\ 

\ 

\ 

, 
\ 

-- ---t
\ 
\ 

I 

I 

I 

I 

I 

Not Less than -40 dB at ---- MHz*. 

* Operations channel for specific 
agency 

50 ohms 

Rated for not less than 125 watts 
continuous duty 

UHF Female 

EIA standard, 19 inch rack and panel 

-- -- - '-- --

Notch to be specified 
in this range 
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~--~~~--~--~--~----~~I 
154.600 154.800 155.000 155. 200 155.400 155.600 

FREQUEN2~8-:' MHz I 
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SPECIFICATION K 

MONITOR RECEIVER HIGH BAND 

GENERAL 

Mounting: 

Primary Power: 

Frequency Range': 

Circuitry: 

EIETRICAL 

Number of Frequencies: 

Specific Frequencies: 

Frequenoy Stability: 

Input Impedance: 

Sensitivity: 

Selectivity: 

Spurious and Image Rejection: 

Modulation Acceptance: 

Audio Output: 

Tone Decode: 
(Standard EIA Tones) 

RF Squ~lch Sensitivity: 

Controls: 

Speaker: 

EIA, 19 inch Rack or console 

111 VAC t 10% 60 Hz 

150-160 MHz 

Solid state ~aotive devJ.ces 

One 

TEA :MHz 

Not less than + .0015% over temperature 
range of _300 C to +600 C 

50 ohms nominal 

0.35 uv for 12 dB (EIA-5INAD) 

-80 dB at ;!:. 30 kHz (EIA 2-s:ignal) 

Not less than ... 60 dB 

± 1 kHz minimum 

One watt minimum with less than l~ dis
tortion at maximum output. 

TEA - Hz ± 0.5% 

Not more than 0.25 uv at threshold 

Au.dio Level 
Squelch 
Channel Select 
ON/OFF 

Self-contained with option to patch to 
control console. 

- 59 -
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,,ANTENNA TRANSMISSION LINE 
I' -

GENERAL 

Type: 

Impedanoe: 

Conductor Material: 

Jaoket: 

Conneotors: 

ELECTRICAL 

Attenuation/100 feet: 
( maximum ) 

37 MHz: 

155 MHz: 

460 MHz 

MECHANICAL 

Bending radius 
(Minimum) 

SPECIFICATION L 

Coaxial cable 

50 ± 1 ohm 

Copper (inner and outer) 

Polyethylene 

Type N Female (UG-1186) on one end, 
other end TEA. 

Foam Diele£~ Air Dieleotrio* 

tl2 .inoh . 7/8 inch 7/8 inch 

0.5 ,dB 0.25 dB 0.2 dB 

1.1 0.6 0.5 

2.0 1.1 0.8 

Foam Dielectrio Air Dielectric 

1/2 inoh 7/8 inch 7L8 inoh 

5 inches 10 inches 10 inches 

* Refer to EIA Standard RS-258 for testing methods. 

- 60 -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SPECIFICATION M 

MOBILE RADIO EQUIPMENT HIGH-BAND (44i'requencv 

The receiver_transmitter unit shall be 4-channel, 154-156 MHz range, equip

ment with priority channel scan capability. 

GENERAL: 

Primary Power: 

Frequencies: 

Circuitry: 

Environment: 
i, 

FCC Complianoe: 

Performance Criteriat 

RECEIVER: 

Sensitivity: 

Selectivity: 

Intermodulation: 

Modulation Acceptance: 

Spurious and Images: 

Frequency Stability: 

Squelch Type: 

- 61 

12 VDC Battery (negative ground) 

F4 - 155.475 MHz 
Ft, F2, and F3 TEA 
Solid state a.ctive devices except 
final stages may be tubes. 

. ° Operational temperature range -30 
to +600 C. Relative humidity of 
90'- 95%. 

Type acceptance per FCC Rules, Part 89 

EIA RS-237 standards shall be uS\.1d 
to define and determine performance 
characteristics unles~ stated otherwise. 

.35 uV maximum for 12 dB SINAD 

'-75 dB minimum (EIA-8INAD) @ ±. 30 KHz 

-80 dB minimum (EIA-SINAD) 

±. 7 kHz minirnwn 

-85 dB minimum 

+ .0005% from _30°C to +60 0 C ambient 
'(+25°C reference, ±. 15% primary voltage) 

Carrier with optional tone coded squelch 
(field modifiable)~c",), 

D 

-') 



Squelch Sensitivity: 

Carrier: 

Audio Output: 

Frequency Scan: 

Scan Rate: 
(For rf squelch only) 

Frequency Spread: 

TRANSMITTER-

Power Output: 

Spurious and Harmonics: 

Frequency Stability: 

Frequency Spread: 

Modulation: 

Audio Response: 

Hum and Noise Level: 

Audio Distortion: 

CTCSS Generator: 

Threshold: 0.25 uV t maximum at 6 
dB minimum quieting. 

Tight: 2.0 uV maximum at 14 dB 
minimum quieting. 

5 watts minimum at less than 5% 
maximum distortion with 1000 Hz 
tone 2/3 peak deviation. 

Two -frequency scan function with 
priority fixed wired forF4. 

Channel sample time shall not be 
greater than 30 milliseconds/channel. 
Priority select channel shall be 
checked for signal present not less 
than two times/second. 

NLT 1.0 MHz for full specification 
NLT 1.5 MHz for 3 dB degradation 

70 - 135 watts into 50 ohms 

-80 dB below the carri~r 

±. .0005% 

NFl. 1.2 MHz for full specification 

16 F3 (+5 kHz for 100% at 1000 Hz) 

Within +1 and -3 dB of 6 aB/ octave 
pre-emphasis t ' 300 to 3000 Hz 

-40 dB from desired reference level 
at 2/3 peak deviation wj.th 1000 Hz 
modulation. 

Less than '5fo at 1000 HZ t 2/3% peak 
deviation. 

(See below) Hz + 0.5% over _300 to 
o -+ 60 c. Modulat ion from the tone 

shall not exceed +1 kHz or be less 
than 500 Hz peak deviation. 

- 62 -
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CONTROL HEAD 

Frequ.ency selection: Four (4) channel 

NOTE: Selected frequency shall be readily discernible, night or davr, by 
operator by lighted channel button or equivalent. 

Power: 

Scan: 

Channel Scan: 

Squelch Control: 

Volume Control: 

Carrier "ON" indicator 

Tone Enooder Code: 
(with disable switoh) 

eTaS Enoode Frequencies: 

ACCESSORIES: 

ON/OFF Switch with indicatGr 

ON/OFF 

The operator shall be able to discern 
which channel is being received b,y 
visible indicatiorr (pulsed or light 

) " differential in or~\near the channel 
buttons or lighted channel read out. 
Scan priority is wired for F-4 .. 

Operator adjustable 

Opera"~or adj'ustable 

Visible to operator 

Tone encode shall be applied only 
on ohanne Is Fl, ~, and ]3". 

F2fo1 ___________ Hz 
F3 Hz, ____________ Hz* 

Microphone with tinsel, coiled, cord 
(6 foot extended) t pl~~~ termination 
and push-to-talk switch. 

Speaker, enclosed with matching impe
dance and power capability. 

Cabling to inter-oonnect control, main 
unit, primar,y power. 

;, 

Antenna per attached speoification" 
D-ll 

* Consult Table 2-1, Volume It for counties requiring two tone code frequencies 

for Wide-Area repeater access. Tone selection recommended is through individual 

nositions on the channel selector switch, e.g. FI, F2, F3-...4., F3-B, and F-4 • ... 

- 63.-
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SPECIFICATION N 

UHF BAliJD MOBILE R.A:QIO EQUIPMENT 

The receiver-transmitter unit shall be 4-channel, 450 - 470 r~z range, equip

ment with priority channel scan capability. 

;1 

IlENERAL 

Primary Power: 

Fre quencie s: 

Circuitry: 

Environment: 

FCC Compliance: 

Performance 

RElCEIVER 

Sensitivity: 

Selectivity: 

Frequency Stability: 

Intermodulation: 

Modulation Acceptance: 

Spurious and Image: 

Squelch Sensitivity: 

Carrier: 

- 64 -

12 VDC battery (negative ground) 

1'ransmit Receive 

Fl MHz It'IHz 

F2 MHz MHz 

F3 MHz MHz 

F4 MHz MHz 

Solid state active devices 

Ambient temperature range _30
0 

C 
to +600 C. Relative humidity of 
90 - 95% 

TYpe acceptance, FCC Rules, Part 89 

EIA Standard RS-237 shall be used to 
define and determine performance character
i.stics unless stated otherwise. 

0.35 uV maximum for 12 em (SINAD) 

-85 em maximum (EIA-SINAD) @ ± 25 kHz 

+.0005'% (+250C reference, ± 15'% 
primary voltage). 

-80 em maximum (EIA-SINAD) 

± 7 kHz minimum 

-100 em maximum 

Threshold: 0.25 uV maximum at 6 em 
minimum quieting. 
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I 
I Carrier (conttd) 

I CTCSS: 

1 
Audio Output: 

I Frequency Scan: 

I 
Scan Rate: 
(For rf Squelch only) 

I· CTCSS Lock On: 

I Frequency Spread: 

1 
TRANSMITTER: 

Power f)utput: 

I Spurious and Harmonics: 

Frequency Stability: 

I Fre quency Spread: 

I 
Modulation: 

I Audio Response: 

I Hum and Noise Level: 

I 
Audio Distortion: 

I 
I 
1 
I 

Tight: 2.0 uV maximum at 14 dB mini
mum quieti'1.g. 

6 dB minimum SINAD per EIA RS-220 

5 watts minimum at less than 5% maximu~' 
distortion with 1000 Hz tone 2/3 peak 
deviation 

Four-frequency scan with priority 
selection capability 

Channel sample time shall not be greater 
than 30 milliseconds/channel. Priority 
select channel shall be checked for signal 
present not less than two times/secong./ 

300 milliseconds maximum for audio .output. 

NLT 1.0 MHz for full specification 
NLT 2.0 MHz for 3 dB degradation 

20 to '40 watts into 50 ohms 

-80 dB minimum below the carrier 

+ .0005% (+250 C reference, + 15% pri-
mar,y voltage) -

NLT 5.0 MHz for full specification power 
NLT 8.0 MIfz for 1 dB degradation 
Center frequency 462.5 rlliz 

16F3 (±. 5 kHz ,for 100%) modulation 

Ivi thin +1 and -3 dB of 6 dB/octave 
pre-emphasis, 300 to 3000 Hz, 1000 Hz 
reference 

-50 dB from desired reference level 
at 2/3 peak deviation with 1000 Hz 
modulation 

Less than 5% at 1000 Hz, 2/3 peak 
deviation 



CONTROLEEAD: 

Frequency Selection: Four (4} channelo 

NOTE: Selected frequency shall be readily discernible, night or day, by 
operator by lighted channel button or equivalent. 

Power: 

Channel Scan: 

Squelch Control: 

Volume Control: 

Carrier "ON" Indicator: 

CTCSS Generator: 

ACCESSORIES: 

ON/Off vlith indication 

The operator shall be able to discern 
which channel is being received by 
visible indication (pulsed or light 
differential) in or near the channel 
buttons. Scan priority shall be pre
selected and ".hard wired". 

Operator adjustable, including disable 

Operator adjustable 

Vj,sible to operator 

TEA Hz + '0. ~ Modulation 
shall not exceed +1 kHz or be less 
than 500 Hz peak devia.+.ion per EIA 
RS 220 specification, 

Microphone with tinsel coiled cord 
(6 foot extended), plug termination 
and push-to-talk switch. 

Speaker, enclosed, with matching impe
dance and power capability. 

Cabling to inter-connect control, 
main unit, and primar.y power. 

Antenna per attached specification D-12 

, SPECIFICATION N-I 

Same equipment as specification N except the number of operational channels 

shall be six ~6~. First four channels shall be scanned with priority on one 

pre-selected channel which is Uhard wired". 

Transmit Receive -- ., _F I 

F5 __ _ 

F6 ----
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SPECIFICATION N-2 

Same equipment a,s specification N except the number of Operational Channels 
\ ,-' 

shall be eight (a). First four channels shall be scanned with priority on 

one pre-selected channel which is ~ard-wired". 

Transmit Receive 

F5 __ ",-_ 

F6 ----
F7 __ _ 

F8 ----

- 67 -
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SPECIFICATION 0 

MULTI - CHANNEL RECORDER I REPRODUCER 

GENERAL: 

This specification covers a dual transport tape recorder/reproducer ~Jstem 

expandable to 28 chan~els. Each tape transport shall provide 25 hours of 

continous uninterrupted recording of voice and digital time signals. 

It shall be possible for the tape on either transport to be sirm..1.1taneously 

:rewound or pl8ij'"ed back without dan.ger of erasing or affecting the operation 

of the other transport in any way. 

All ~corder/reproducer equipment shall be mounted in a single cabinet with 

front accessibility for servicing and adjustment. Accessible metering and 

test points to monitor system test fUnctions, such as, bias and record levels. 

ACCESSORIES & SUPPLIES FURNISHED: 

The Recorder/Reproducer shall be supplied with: 

1) Si~y (60) reels of low-noise recording tape 

2) Head de-magnetizer 

3) 

4) 

5) 
6) 

7) 
8) 

Bulk tape eraser 

Speakel' 

Head set jack with speaker cut-out contacts 

VU meter 

Digital time generator with hours, minutes, and seconds (one per station). 

Digital time reader with pre-settable hours and minutes for high-speed 

automatic search (one per system). 

Bl"VIRONMElNT: 

Temperature (ambien.t): 

Humidity (relative): 

- 68 -
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Primary Power 

TECHNICAL DETAILS: 

Tape Speed 

Input Impedance 

Automatio Gain Control 

Channel Input Sensitivity 

Frequency Response 

Signal To Noise 

Crosstalk Rejection 

Distortion 

WOli & Flutter 

Electronics 

Drive System 

Braking System 

Time/Message Sharing 

115 VAC t 10%, 60 Hz 

15/32 ips 

10K ohm transformer ungrounded to bridge 
600 ohm line s 

Provides constant record signal + 2dB 
with input variations up to 50 ern 
Adjustable from -30 to +20 dBm 

300 to 3000 Hz t 3 dB 

Better than 33 dB 

Better than 33 dB 

Less than 3% 

Less than 1% 

Solid state active devices construction 

Three motors: Two direot cOli:pled to 
provide reel-torque; the third drive 
as the capstan which shall not drive 
against the oxide side of the tape. 

Adjustment - free braking system with 
sensor to prevent tape breakage or spillage. 

If neoessary to share one channel, the 
message reoording shall have priority. 

OPERATING CONTROLS/MONITORS (FUNCTIONAL) " FOR EACH TRANSPORT:_ 

CONTROL 

ON/OFF 

Forward 

Record 

stop 

Manual Searoh 

FUNCTION 

Power Supply 

Enter Pl~back mode 

Enter Record mode 

Power on/transport halt 

Activates rewind/forward oontrols in a 
m~;;iii~i,.,;that permit s fast manual search 

<---... .. ,~>/~-./' 
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CUE 

Automatic Changeover 

(Automatic Search 

Monitoring 

Remote Control 

Failure Sensing 

Voice-operated Relay 

; 

" 

Permits manual control of tape lifters 
during fastwind or high speed search. 

Activated for transfer to standby unit 
at 24-hour changeover or in case of mal
function 

Control of transpo!:'t for loca-liing recorded 
time 

Switches to monitor input or output from 
any channel 

Units and all functions m~ be monitored, 
controlled or automatically programmed 
from a remote console. 

Equipment will automatically stop and 
signal operator or transfer to stand-
by unit at end of reel, if tape breaks, 
or in case of malfunction in power supply 
or bias oscillator. 

(Option) Transport shall be actuated by 
voice signal and begin recording in not 
more than 100 milliseconds. 
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SPECIFICATION P-l ('rnA FRElQUENCIESj -
UHF PORTABLE 

The receiver-transmitter unit shall be 2,4, or 6 frequencies, 450 to 410 MHz, 

personal portable with self-contained, rechargeable batter,y power supply. The 

size exclusive of knobs and antenna shall be approximate~ 8 x ~ xl-~14 and 

the weight shall be approximately 30 ounces. 

GENERAL 

Primar,y Powe r: 

Frequencies: 

Frequency Spread: 
Receive: 

Circui tr,y: 

Environment: 

FCC Compliance: 

Performance Criteria: 

F-l 

F r; 
-c.. 

F-3 

F-5 

F-6 

Rechargeable nickel-cadmium fast charge 
batter,y pack providing 8 hrs~ operation 
on a 10% transmit, 10% receive, and 80% 
stand by duty cycle. 

Transmit Receive 

0.4% no degradation 
0.8% 1 dB degradation allowable 
1.2'{ono degra.da.tion 

Solid state active devices 
o Ambient temperature range -30 C to 

+600 C. Relative humidity of 90 - 95% 

FCC type accepted under Part 89 

EIA Standards RS-3l6 shall be used to 
define and determine performance character
istics. 

() 
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RElCElVER: 

Sensitivity: 

Selectivity: 

Intermod: 

Modulation Acceptance 

Spurious and Images: 

Frequency Stability: 

Squelch Type: 

Carrier: 

CTCSS (opt ion) : 

Audio Output: 

Distortion: 

Response: 

TRAN;SMIT'I'ER: 

Power Output: 

Spurious and Harmonics: 

Frequency Stability: 

Frequenoy Spread: 

Modulat ion: 

Audio Response: 

FM Rum and Noise Level: 

- 12 

0.35 uV for 12 dB(EIA-SINAD) 

-60 dB mininplm (EIA-8INAD) 

'-60 dB minimum (EIA-8INAD) 

±. 1 kHz minimum (EIA) 

-40 dB maximum 

±. .0005% reference +250 C 

Threshold: 0.25 uV, maximum at 6 dB 
minimum quieting. 

6 dB minimum SINAD per EIA RS-220 

500 milliwatts minimum into self
contained speaker 

less t~~ 10% distortion @ 500 mw 
less than 5% distortion @ 100 mw 

+2 to -10 dB from a standard 6 dB per 
octave' de-emphasis curve, 300 - 3000 ~~ 
reference 1000 Hz 

Not less than 1.0 watt into 50 o~~s 

43 ~ + (10 10glO P watts) dB below 
carr~er 

±. .0005~ over t3mperature ran.ge _300 

to + 60 a, + 25 C reference. 

At least 5.5 l~z with no more than . 
1 dB degradation. Center frequency 
462.·5 MHz. 

l6F3 ±. 5 kHz peak deviation 

vlithin +1 and -3 dB of 6 dB/octave 
pre-emphasis, 300 to 3000 Hz 

-40 dB maximum from I~ference level 
at 3 KHz deviation from 1000 Hz mod
ulation. 
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Audio Distortion: 

Tone Code Generator: 

CONTROLS AND ACCESSORIES: 

Control Panel: 

Push-to-talk: 

Microphone: 

Antenna: 

Speaker: 

Carr,ying Case (Optional) 

Less than .&f~ at 1000 Hz @ 2/3 peal<: 
deviation 

TEA Hz + 0.5% per EIA RS-220 
Modulation from tone shall not exceed 
+1 kHz or be less than 500 Hz peak. 
deviation. Tones shall be EIA (RS220) 
standard frequencies 

Controls shall be located on the top 
of the unit for frequency selection, 
squelch and volume, tone code disable, 
and an ON-0FF switch. 

Push-to-talk svd tch shall be located on 
the side of the unit 

Self-contained 

Unit shall operate from a ~elf

contained helical antenna 

Self-contained 

Provide a carr,ying case which can be 
suspended from the officer's belt. 

I:' 
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SPECIFICATION p~21~ FREQUENCIES) 

UHF PORTABLE/MOBILE 

The receiver-transmitter unit shall be 2,4, or 6 frequencies, 450 to 470 MHz, 

personal portable with self-contained, rechargeable batter,y power supply. The 

size exclusive of knobs and antenna shall be approximate~ 8 x 3t x 1 3/4 and 

the weight shall be approximately 30 ounces .. 

GENERAL: 

Primar,y Power: 

Frequencies: 

Frequency Spread: 

Receive: 

Transmit: 

Circui tr,y: 

Environment: 

FCC Compliance: 

Performance Criteria: 

F-l 

F-2 

F-3 

F-4 

F-5 

F-6 

Recr-arg8able nickel-cadmium fast charge 
ba;l:ite:cy pa~k providing ~ hours operation 
on -a 5% transmit;5% reCeive, and 9afo 
stand by duty cycle. 

Transmit Receive 

0.4%_no degradation 
0.8% 1 dB degradation allowable 
l~2% no-degradation 

Solid State active devices 

Ambient temperature range _300 C to 
+ 60° C. Relative humidity of 90 - 95% 

FCC type accepted under Part 89 

EIA Standards RS 316. shall be used to 
define and determine performance ·character 
istics. 
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RECEIVER: 

Sensitivity: 

Selectivi ty: 

Intennod: 

Modulation Acceptance: 

Spurious and Images: 

Frequency Stability:' 

Squelch Type: 

Carrier: 

CTCSS: (Option) 

Audio Output:· 

jiistortion: 

Response: 

TRANSMITTER: 

Power Output: 

Spurious and Harmonics: 

ii 
Frequency Stability: 

Frequency Spread: 

Modulation: 

Audio Response: 

F.M Hum and Noise Level: 

0.35 uV for 12 dB (E~A-8INAD). 

-60 dB minimum (EIA-8INAD) 

-60 dB minim1lm (EIA-8IliAD) 

± 7 kHz minimum (EIA) 

-40 dB maximum 

± .0005% reference +25
0 

C 

Threshold: 0.25 uV maximum at 6 dB 
minimum quieting 

6 dB minimum SINAD for EIA RS-220 

500 milliwatts minimum into self-contained 
spa.a.kers 

l~ss than~lo%.dist6rtion @ 500 row 
less than 5% distortion @ 100 row 

+2 to -10 dB from a standard 6 dB per 
octave de-emphasis curve, 300 - 3000 Hz 
ref~rence 1000 Hz 

Not less than 1.0 watt into 50 ohms 

43 ~ + (10 10010 P watt~) dB below 
carr2er . 

+ .00g5% over temperatures range _300 

~o +60 0, +250 a reference 

At least 5.5 MHz with no more than 
1 dB degradation. Center frequency 
462.5 MHz. 

16F3, ± .. 5 kHz peak deviation 

"I'lithin +1 and -3 dB of 6 d.B/oct~~e"'=~ 
pre-emphasis, 300 to 3000 .Hz 

-40 dB maximum from reference level 
at 3 kHz deviation"with 1000 Hz mod;.. 
ulation 
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Audio Distor-tion: 

Tone Code Generator: 

CONTROLS AND ACCESSORIESl. 

Control Panel: 

Push-to-talk: 

Microphone: 

Ant'anna: 

Operation from Mobile: 
(Option) 

Speaker: 

Belt Clip Holder 

, ' . .. 
" 

Less than 6% at 1000 Hz @ 2/3 peak 
de,ria.t ion 

TBA Hz + 0 .. 5% per EIA RS-220. 
Modulation from tone shall not exceed 
+1 kHz or be less than 500 Hz peak 
deviation. Tones shall be EIA (RS-220) 
standard frequencies 

Controls shall be located on the top 
of the unit for frequency selection, 
squelch and volume, tone code disable, 
and an OliJ"-OFF switch. 

Push-to-talk switch shall be located on 
the side of the unit. 

Self-contained 

Unit shall operate from a self
conta.ined helical antenna or from 
an outside mounted vehicle antenna 

A suitable bracket/slot accessor.y unit 
attached to the vehicle dash or pedestal 
shall provide batter.y char~, hand-held 
microphone, external antenna, and a mini
mum of 5 watts into an external speaker 
s,ystem. Provisions for a key lock to 
enable the user to look the po~table in 
the console are required. External 
antenna shall be as described in Speci
fioat ion D-12. 

Self-contained 

?rovide atemporar.y carr.ying holder for 
the out-of-car user. 

_ r{6 _ 
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SPECIFICATION Q 

VHF PORTABLE - 4 WATT 

The receiver-transmitter unit shall be a 4-frequency, 132 to 174 MHz, personal 

portable with self-contained, rechargeable batter,y power supply. The size 

exclusive of knobs and antenna shall be approximately 8 x 3i x 1 3/4 and the 

weight shall be approximately 30 ounces. 

GEnERAL 

Primar,y Po.ve r: 

Frequencies: 

,Circuitry: 

Environment: 

FCC Compliance: 

Performance Criteria. 

RECEIVER: 

Channel Spacing: 

Sensitivity: 

Selectivity: 

Rechargeable nickel-cadmium fast charge 
batter,y pack capable of providing 8 hours 
operation on a 5% transmit, 5% receive, 
and 9afo standby duty cycle. 

Transmit Receive Transmit 
Fres. MHz FreS. MHz Tone Code 

*F-l 155.850 155.850 TBA 

F-2 TEA TEA TBA 

*F-3 TEA TEA 'l'BA 

F-4 155.475 150' .. 475 none 

Solid state active devices 

Ambient temperature range _300 C, 
to + 600 

C. Relative humidity of 90~95% 

FCC type acceptance under Part 89 

EIA Standards RS 316 shall 
be used to define and determine pe::rform
ance characte~istics. 

30 kHz 

0.25 uV maximum for 12 dB (EIA-SINAD) 

-70 dB (EIA-SINAD) at :t. 25 kHz 

* For exceptions, See Tables 2~1 and 2-12b 
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Intermod: 

Modulation Acceptance: 

Spurious and Image s: 

Frequency Stability: 

Frequency Spread: 

Squelch Type: 

Carrier 

Audio Output: 

DilJtortion: 

Response: 

TRANSMITTER: .-
Power Output: 

Spurious and Harmonics: 

FM Hum and Noise Level: 

Frequenoy Stability: 

Frequency Spread: 

Modulat ion: 
. 

Audio Response: 

Audio Distortion: 

-50 dB maximum 

:!:. 7 kHz minimum 

-60 dB maximum 

-------

:!:. .0015% reference +25 0 C 

At least 1.2 MHz (1 dB degradation 
maximum) 

Threshold: 0.25 uV maximum at 6 dB 
minimum quieting 

500 milliwatts minimum into self
contained speaker 

Le ss than 10J& @ 500 mw 
Less than 5% @ 100 mw 

+2 to -10 dB from a standard 6 dB per 
octave de-emphasis curve, 300 - 3000 Hz 
reference 1000 Hz 

watt minimum into 50 pbms 

43 dB + (10 loglO Output watts) dB 
below oarrier 

-40 dB minimum from referenoe level 
at 2/3 peak deviation with 1000 Hz 
modulation 

± .0005% + 25~ C reference 

At least 1.2 MHz (1 dB degradation 
maximum) 

16F3; :!:. 5 kHz peak deviation 

Within +1 and -3 dB of 6 dB/octave 
pre-emphasis, 300 to 3000 Hz,reference 
1000 Hz 

Less than 10% .at 1000 Hz, 2/3 peak 
deviation. 

-,78 ... 

I 
I 
I 
I 
·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,::, 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CTCSS Generator: 

CONTROLS AND ACCESSORIES 

Control Panel: 

Push-to-talk: 

Microphone: 

Speaker: 

Antenna: 

Operation from Mobile: 
(Option) 

Belt Clip Holder 

TEA Hz + .5% per ErA RS-220 peak modulatio'n 
deviation from code tone shall not 
exceed 1000 Hz or be less than 500 Hz. 
Tones shall be ErA (RS-220) standard 
frequencies. 

Controls shall be located on the top 
of the unit ,for frequency se:4ection, 
squelch and volume, tone code disable, 
and an ON-OFF switch. 

Push-to-talk switch shall be located on 
the side of the unit. 

Self-contained 

Self-contained 

Unit shall operate from a reliable 
self-contained helical antenna or 
from an outside mounted vehicle antenna 

A suitable bracket/slot acce ssory unit 
attached to the vehicle dash or pedestal 
shall p~ovide battery charge, hand-held 
microphone, external antenna, and a mini
mum of 5 watts into an external speaker 
s,ystem. Provisions for a key lock to 
enable the user to lock the portable in 
the console are required. External antenna 
shall be a t quarter-wave radiatbr,. gutter 
mounted, with 10 feet of RG-174/B' term-.,
inated in plug to match portable vehi
cular mount. 

Provide a temporar,y carrying holder for 
the out-of-car user. 
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SPECIFICATION R 

EMERGENCY POWER STAt1DBY ELECTRIC GENERATING SYSTEM 

Q'ENERAL: 

The standby electric generating syst~m installation shall be rated for con

tinous unattended standb,y service for 120/140 volt single phase, unity power 

factor; "three...wire" 60-cycle ±. 2 Hz. The system shall consist of: 

Ie A gasoline engine driven electric plant to provide emergency power. 

2. An automatic load transfer control to provide automatic starting and 

and stopping of the plant and switching of the load. 

3. Mounted accessories as specified. 

ENGINE: 

A hot air discharge duct adapter shall be provided for a connecting duct, 

''to allow all heated air and gases to be discharged out of the building or 

enclosure through one opening. The engine and fuel supp~ shall provide 

continous operation for a period ofene week. 

ALTERNATOR: 

The alternator shall be a 4-pole revolving field type with static exciter and 

voltage regulator. No commutator or commutator brushes shall be allowed. The 

alternator shall be directly connected to the engine through a rigid coupling 

to insure permanent alignment. Vol tage :regulat ion shall be within plus or minus 

3% of rated voltage, from no-load to full-load and rated power factor is applied 

to the alternator. Recover,y to stable operation shall occur within two seconds$ 

Stable or. steady-state operation is defined as operation with terminal~;ol tage 

remaining constant withi:r: plus or minus 1% of rated voltage. Temperature rise 

shall be with:.:1. rating as defined by NETI'IA MGI-22.40. Radio interference generated 

shall not degrade the performance of any of the radio receivers or transmitters 

in the system powered by the alternator. 

.',- $0 
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CONTROL: 

As a minimum, the following control functions shall be provided. A control 

box shall contain the charge rate monitor ammeter, start and stop switch for 

manual operation and terminals for co:nnection to the automatic load transfer 

control. A contact closure shall 'be provided to indicate remote~ the emergency 

power operation. 

ElECTRIC PLAt'lT MOUNTING: 

The plant shall be provided with shock or anti-vibration mounts. 

ACCESSORIES: 

All accessories needed for the proper operation of the plant::;hall be furnished. 

These shall include a muffler, flexible exhaust connection, starting batteries, 

batter,r cables, fuel tank and lines, emergency hand crank, and detailed opera

tion and maintenance manuals with parts list. 

AUTOMATIC LOAD TRANSFElR CONTROL: 

II 
II 
I', 

It shall include the necessar,r relays and component par"lis which provides the 

follo~ing functions: 

1. Upon power line outage, automatically start the plant, and when the 

plant comes up '~o voltage, disconnect the load circuits from the 

main line and tt·ansfer them to the standby plant's output," within 60 

seconds. 

2. Upon power line return, transfer the load circuits back to the line 

and stop the plant, within 6Q seC?onds. 

3. Selector switch for au"~omatic operatidn or manual checkout modes~ 

INSTRUCTION MANUALS·"· 

Operation and maihtenance instructions with parts "lists are to be fiil:rlished. 
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SPECIFICATION S 

~~LTIPLm RECEIVER VOTING SELECTOR SYSTEM 

The multiple receiver voting selector s,ystem shall provide a central termina

tion for geo~raphically distributed receivers which receive signals on the 

same frequency. TYpically, the system consists of several standard receivers, 

an encode circuit between the receiver output and the electrical path (tele

phone line t microlV"tve, or other 600 ohm balanced pair) to the voting se le ctor 

or comparator equipment which is located at the communications center. The 

encoder function is to provide any special tone signals required by the 

voting selector. These m~ be either present or absent dependent on the 

system procurred. The voting s~lector which is the terminal'for all receivers 

on the same frequency whicn have been encoded, examines the signals presented 

to it and allows the strongest or the one with the highest signal-to-noise ratio 

to be present at the control console speaker. The transmission path·or link 

between receiver/encoder and the voting selector is a voice-grade circuit 

with no DC continuity required. Up to ten~ceivers on the same frequency may 

be added to one voting selector system. 

GENERAL 

Primary Power: 

Mounti,ng: 

Environment: 

Tone Signal Panel: 

Voting Selector/Comparator: 

MINIMUM li~JNCTIONAL PERFORMANCE -

117 VAC + 10%, 60 Hz 

standard 19 inch EIA rack and panel 
units 

_300 C to +600 C 

_100 C to +500 C 

The following minimum functional criteria shall be met when an on-frequency 

1~ signal appears in two or more receivers in the sys:tem: 

- 8~ 
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(a) Initial voting shall be based on the signal-to-noise or rf signal 

level. 

(b) The voting selector shall vote within 50 milliseconds (switch auto

matically to another receiver with a higher quality or signal level) 

when a signal of 2 to 10 dB (adjustable limits) improvement appears 

on another receiver in the same ~atellite system. 

(c) No audible switching transients shall be evident during the voti~g 

process. 

(d) If only one receiver has a signal present,the selector shall not 

inhibit the reception. of any signal sufficient to open the squelch. 

In ~ddition to the foregoing, the following conditions shall be met: 

(a) The system can accomodate similar receivers (sensitivity, squelch 

type, etc.) of any manufacturer meeting the requirements of Spec. B. 

(b) Failure of one receiver or tone encoder shall not cau~e failure in the 

remainder of the voting selector system. 

(c) Systems using tone codes shall filter the code tone to proiride a -40 

dB attenuation below 2/3 peak deviation of a 1000 }~ tone as measured 

at the operator console speaker output. 

(e) 

(f) 

(h) 

A strapping feature shall be provided at the comparator to select 

a mode wherein uninterrupted reception is achieved after ini'hal 

selection by the voting system. 

Receivers with the tone squelch, pre-amplified, or impulse noise 

blanker shall be compatible in the voting system. 

The voting selector system shall not introduce audio distortion greater 

than 3~b, affect the audio response in excess of 1 dB over 300 - 3000 Hz, 
~; 

(,-

or add noise more than -40 dB below 1000 Hz modulated signal level. 

An encode pane I shall provide the ne ce ssary tone (s h power supply" and 

impedance rtiatching circuitry for interfacing the telephone link of 
:1 

receiver audio signals into the multiple receiver voting system. Input 

power shall include a battery (within EIA limito) back-up feature. 
(, 

Visible indicators shall be provided to the operators and maintenance 

personnel to determine the nature ~:~ fau1t~n the system or the 
/? 

status of the operational system. Any auxiliary test equipment, 

- 83 
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required to establish the performance level of the s,ystem shall be 

identified, proposed, and included ,as part of the s,ystem complement. 

A transmitter key~g.circuit which is ac~uated by the comparator 

audio' output shall be provided to permit a repeater operation to func

tion under the supervisor,y control of the base station operator. 

Quantity of feceiver encode panels: 

Voting s,yst\3m frequency required: 

Number of individual voting s,ystems: 

- 84 -
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SPECIFICATION T 

AJ.'J"TENNA TmJER: 

1.0 INTRODUCTION 

The Electronics Industries Association (ErA) has developed a standard: 

EIA STANDARD BA-222-A 

"Structural Standards for Steel Antenna Towers and Antenna Supporting 

Structures" 

which establishes a recommended set of minimum requirements applicable to 

the erection and use of antenna towers. 

In addition to the structural standards, the FAA has specified tower 

color and illumination standards in: 

Federal Communications Commission Rules and Re~lations, Part 17, 

SUBPART A, SUBPART B, and ~JBPART C consisting of Paragraphs 17.1 

through and including Parag~aph 17.26 

and these standards must be followed. 

2.0 PROCUREMENT SPECIFICATION INFOm~TION 

2.1 Tower Location 
Name, ________________________________________________________ __ 

Coordinates ________________________________________________ ___ 

Orientation relative to True North, __________________________ ___ 

2.2 Tower Elevation 
Base elevation abeve mean sea level __________________________ __ 

Top of tower above base ______ ~ __________________ -------------

2.3 Type 
Guyed _______ , ______ _ 

Free Standing, __________________ __ 

Microwave rated~ ______ ---------

- 85 -
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2.4 :Minimum Antenna Load and Transmission Line 

The minimum antenna load for the tower is as follows: 

Antenna No. 1 Flat Plate Equivalent 

Height Transmission Line type ________ __ 

Antenna No. 2 Flat Plate Equivalent 

Height Transmission Line T,ype ________ _ 

Antenna No. 3 Flat Plate Equivalent ___ --:f2 

Height_~\_ Transmission Line Type ____ _ 

Antenna No. 4 Flat Plate Equivalent ______ ~f2 
Height Transmission Line T,ype _______ __ 

2.5 Requirements 

2.5.1 The tower shall comp~ with EIA STANDARD RS-222-A 

2.5.2 T~9 tower painting and illumination shall comply with all appli

cable FAA requirements. 

2.5.3 The manufacturer shall: 

a) P~bvide a warranty which defines the period of time (not less 

than 12 months) of effectivity, the degree of responsibility 

which seller assumes for design, material, workmanship or 

manufacture of the items covered herein. 

b) Specif.y all maintenance requirements (Refer to Section..___of 

this report). 

c) Supply two (2) complete sets of drawings defining the 

construction of the tower. 

d) Specif.y footing and (!}lY, and any other requirements relative 

to the proper installation and workmanship standards associated 

with tower erection. 

e) Attest that the tower will meet the requirements of this 

specificat ion. 

r) P~ovide two (2) copies of a document (letter, report, other) 

stating the loading zone design windloads per EIA STANDARD RS-

222-A that are required at the tower site and those that the 
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tower will meet when carr.ying the antena load, including 

cables and wave guides, listed in 2.5, to inolude 'lihe design 

margin in terms of flat plate equi~~lent area located at the 
. )F 

top of the tower that the tower ~ .. ~p support in addition to 

the minimum antenna load specifiea herein for wind loading 

zone A or B, paragraph 2.2, RS-222A •.. 

Attachments: Sketches for generic antenna installations and Wind Load Zone 

chart for the state of Iowa. 

g) Provide a 10 foot high chain link security fence in accordance 

to the layout shown below: 

~ft. 

T 
TBA ft .. 

Gate: TBA feet wide with provision 

for locking. 

\:'. 
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SPECIFICATION U 

GUIDJlLJ.NES 

RADIO CONTROL CONSOLE, 

The control console scheme.for locally and remotely controlling transmitter 

and receiver equipment for each Comm Center is a relative1.Y complex 

system design and will require that specialists in this area be engaged to 

provide a well integrated operator/equipment control position or to match exist

ing consoles. The minimum functions required have been defined for the general 
Comm Center to provide the desired communication system control. Other 

Sunctions such as communication links to other law enfo~cement agencies, 

intercoms, telephones, teletypes, data systems, etc., have not been considered 

to the depth necessary to specify a control console or operator position. 

The following recommendations are, hence, those control function interfaces l) 

which are directly necessary to "manage" the VHF/UHF communications covered 

in this plan. Physical layout shall be designed to conform to the ''MIL Spec" 

man human factors chart (Figura U-1). 

1. Transmit frequency selection via push button switches which light 

upon actuation or when that frequency is being used in a paralleled 

console. 

2. A separate speaker, line amplifier (see typical specification attitched), 

volume control, and vis, 1 ble indication for the opera. tor for each re

ceiver to show which "hannel is active. 

3. Provisions for the partial muting (-20 dB) of each receiver, including 

standby receivers, to aid in the overall noise abatement in the oper

ating room. Total muting of the high-band Ta.ct,ical, Info:r.mation, and 
" 

4. 

Point-to-Point receiver will be required when transmission is made on 

anyone of those frequencies. Transmission on the high-band Operations 

frequency required J~hat its recei;'\'er only need be muted. 'The muting, 
.'/ 

of receivers operating in the VHF low-band or UHF ~hould not be re-

quired unless transmissions are made on corresponding frequencies, 

e.g., the normal muting requirements prevail. "Total muting" - no 

output from speaker(s). 

The operating position microphone shall be terminated in a compression 
,\.-- .... ,.,. ..... , 
'-,"-,~ oj 

amplifier providing no more than 3 dB change on the tr~nsmit audio 
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line for a 30 dB change in level from the microphone. A VU meter 

shall be connected across the transmit audio line and be visible to 

the operator for monitoring during transmissions. 

5. The console microphone recommended shall be swivel or ;flexi.ble boom mount-

ed. The microphone shall be a high quality dynamic type with at least a 

15 dB front-to-back ratio. A headset/microphone jack shall be pro-

vided to permit the operator to use lip microphones with better noise 

cancelling characteristics or for hands-free operation. 

6. Foot operated transmit switches with separate parallel console mounted 

switches shall be supplied. 

7. All new installa~ions of remote control functions are recommended to be 

,tone or digital schemes with no d.c. paths required. 

8. The status of the following typical functions shall be monitored with 

visible indication provided at the control console: 

(a) Carrier "ON" for each transmitter controlled. 

(b) Tower lights "ON" 

(c) Enolosure security violated, i.e. door open 

(d) Enclosure over-temperature indication 

(e) Emergency power operation 

9. Transmit time' (accumulative) and event counters for push-to-talk 

actuations should be installed across each transmitter key line. 

10. Provisions for settirtF up and knooking down all repeater modes shall be 

provided. 

11. Date-time stamp at each console shall be supplied. 

12" Comm Centers requiring more than one control console are to have 

paral~el oontrol oapabilities in each console. 

13. Accessor,y mounting space shall be provided to locate typewriter, CRT/ 

keyboard, inter-comm control, telephone instrument or switchboard panel, 

frequently used card tray or flip oard file~ card switch filrs for 

patrol status ca:ds, and phone patch. 

14. National Weather Warning aler.t tone equipment shall be supplied. 

15. Crossband linkage matrix (option) permitting incoming radio transmission 

on one band to be retransmitted on another in a simplex mode under the 

supervision of the dispatcher shall be supplied~ 

16. Glare-free work surfaces and non~eflecting meter faces glass, 

trim, map protective coverings, etc. shall be used. 
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LINE AMPLIFIER - RECEIVE 
F 

GENERAL 

Primary Power: 

Environment: 

ELECTRICAL 

Input Impedanoe: 

Input Level: 

Compression: 

Frequenoy Repsonse: 

-Prequenoy Distortion 

Hunl and Noise: 

Output Level Impedance: 
(Adjustable) 

LINE AMPLIFIER - TRANSMI,! 

GENE.!!!! 

Primar,y Power: 

Environment: 

ELECTRICAL 

Input Impedance: 

Input Level: 

Compression: 

Frequency Response: 

Frequency Distortion: 

117 VAC, + 10%, 50/60 Hz 

o 6 0 a C to + 0 C· 

600 ohms termination and 7500 ohms bridging. 

-20 dBm oompression threshold 

A 30 dB inorease in audio input shall 
not have more than a 3 dB ohange in out
pute 

+ 3 dB, maximum 300 to 3000 Hz, reference 
1000 Hz 

Not more than 5.% at rated output 

50 dB below rated output level 

1) 4 watts @ 4 ohms 
2) 16\ dB @ 600 ohms 

117 VAC, t 10%, 50/60 Hz 

O(J C to +600 C 

100 ohms nominal 

-65 dBm minimum 

A 30 dB inorease in audio input 
shall not have more than 3 dB ohange 
in output. 

+ 3 dB maximum, 300 to 3000 Hz, 
reference 1000 Hz. 

3% maximum at maximum output 

- 91 -
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LINE AMPLIFIER - TIWISMIT (cont ~d) 

output Impedance: 

output Level: 
(Adjustable) 

Hwn and Noise: 

600 ohms nominal 

-20 dBm to '0 d:Bm (range can be greater 
but include the above) 

50 dB below rated output 
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SPECIF:LCATION V-l 

ANTENNA COUPLING UNIT - UHF 

Operating Range: 

Number of Receiver Ports: 

Bandwidth: 

Gain: 

Noise Figure: 

Intermod: 

Isolation; 

Impedance: 

Connectors: 

Input Power: 

Mounting: 

ENVIRONMENT 

Temperature Range: 

Relative Humidity: 

460 - 470 MHz 

Four (4) 

1.0 llillz minimum either side of center 
frequency (465 MHz) 

1 to 2.0 dB at m1 center and not less 
than 1. 0 dB at + 1. 0 rlillz 

Shall not exceed 4.0 dB 

Not less than -80 dB (2A-B below A and 
B less than -80 dB for -18 dBm A and 
B levels) 

Not less than 20 dB between ports 

50 ohms 

Less than 1.5: 1 

a) Input from antenna, type N male 
b) Output to receiver, type BNC female 

117 VAC + 101;, 50/60 Hz (Base/remote base) 
12 VDC +-lqr~, (Remote satellite receivers) 

Standard EIA, 19 inch rack and panel 

90 - 95% 

SPECIFICATION V-2 

Same as Specification V-1 except number of receiver ports will be two (2). 
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VOICE PRIVACY UNIT 

GENERAL: 

Number of Codes: 

Type of Scrambling: 

Distortion: 

Frequency Range: 

(Optional) Clear Voice Over-ride: 

CO!.n.i CENTER UNIT: 

Environment: 

Tempera~ure Range: 

Relative Humidity: 

Power: 

Impedance Interface Ranges: 

Controls: 

Mounting: 

VEHICLE: UNIT: 

Environment: 

Temperature Range: 

Relative Humidity: 

Power: 

SPECIFICATION W 

50 unique codes minimum 

A combination of frequency inversion," 
tone maSking, sideband maSking, digital 
or coding techniques other than simple 
frequency inversion or band splittiig~' 

Distortion introduced by thev:pip,e" 
privacy system shall not e:lf,ceed,15% >, 

300 - 3000 Hz 

Provides xeceiving clear transmission 
even though set for sorambling. 

117 VAC ± 10%, 60Hz 

a) 

!~ 
2 or 4-wire 600 ohm line 
Microphone input 
Speaker output 

a~ ON/OFF switch 
b DlearjPrivate switch 
o· Code selector switch 
d) Indicators to show unit status 

Console or desk t';),!? 

90 - 95% 

12 to 15 VDC (per EIA RS-237) 
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Interface: 

Mounting: 

Controls: 

PERSONAL PORTABLE (Optional) 

Control head microphone input and 
speaker output. 

Control sUitable for under dash, glove 
compartment, or rear trunk,-. 

b
a) Clear/Private Switoh 

) ON/OFF indioator 
0) Code selector switch (optional) or 

plug-in code units 

A compatible unit shall be available for interfacing with the personal portable 

type radio. It shall be housed in a case suitable for belt loop mounting and 

not weigh more than ~} pounds incl~ding reohar§9able Ni Cad batteries. 

TELEPHONE (Optional) 

A compatible unit shall be available for interfacing with the standard tele

phone instrument, either direct wire conneotions and/or acoustioal coupling 

methods. 

Procurement Note: 

All units in the voice privacy system should be procurred from the same 

manufacturer to insure code oompatibility. 

Installation Notes: (See attaohed block diagram 1'1-1 for typical installations) 

Communication Center - - encoder/decoder unit shall have impedance matohing 

and level sensitivity capabilities to interfaoe COI7.",~p,ntional microphone/ 

speaker impedances or 600 ohm lines with or without oompression line ampli-

fiers. 

Mobile Equipment - - encQder/decoder unit shall have oabling and conneotors 

furnished which permit either trunk or glove oompartment placement of the 
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unit. The control box supplied shall also have connectors, plugs, 

ant;"\, cables as req:u.ired to interface installed mobile transceiver 

equipment. 

Oheck-out - - seller shall be responsible for setting levels and 

impedance taps of the encoder/decoder equ.;i.pment. 

Co 



lN5TALlATION C.O~1=16URATIOI-l~ FOR VOIC-e:- PRlVAc..V' UNI,.-$ 

VOIC.E" 8J.COO~/ 
O~c.oQe:R 

BA~I RE:N\O-re: 

p~o~e:-

Ir'-

C.ON\I'J\ CE~re:~ 
CO"-l SOL..e:'" 

XMIT 
t'tJDIO OUrkJT 

Re::c.etY~ 
AtJOIO INPUT 

&>~ 

VOIce: ENCDDE:te/ 
o e: Co 00 e:. R:. 

11' iX 
IN. OUT 

RJ( RI{ ou. It.! 

VOICE e:NCDOe:l'I:/ 
OECDDEF:;e 

I; ~: ~ 

I2-AI:)IO 

.><.!-J\' r . AI-OIO II..IF\J' 
COOn.. 

~ex..,f!.1 VI::' 
A.uiJ;G\ O)rPl./T" 

- X/'<\IT 
AoDlO IN.A.)' 

Xl'I\l"l" 
AUOIO ourPUI } 

TO l3A~ 
~CIO 

r:::::~::::~M __ \K_~~/_A __ U_OfIO:::::::::k:~~1-____ M __ (~~ PHONE 
~CONr 
~O 

RAOIO COMTetll..t-__________ -I 
I-Ie:"-.O 

PeR~NAt.~ VOICE 
PO~eI.E ~ .-

EUCOCER/O!"COO 
~A.OIO :::a 

N\OI!:II.e:' 
RAolO 

FIGUREW-l. 
P~~AL.. PoQTASL€ M..\~EI SPK~ If.JTE~F'AC.e: 
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SPECIFICATION X 

PHONE PATCH 

GENERAL 

An integral part of the radio control console shall be a phone patch which 

will permit a standard telephone line to be coupled to transmitter/receiver 
,( " ,) < 

equipment. 

~ I'!Iount ing: Standard EIA, 19 inch, raCk and panel 

Primary Powe r: 117 VAC ±.lax;, 50/60 Hz 

Environmel:it: 

T t R 00 C to + 500 C -empera ure ange: 

Relative Humidity: 90% 
Circuitry: Solid state active devices. 

EIECTRICAL DATA 

Telephone to Radio Microphone Circuit -45 dBm to 0 dBm (adjustable) with 
integral compression to hold level 
within 3 dB for 30 dB change in output 
f'rom telephone. (c 

Radio Receiver to Telephone: -9 dBm maximum 

Distortion: Not more than 5% 
Transmitter Keying: VOX contro11ed. with manual over ride. 

Monitor Audio: 

Input Line: 

Controls: 

SPST keying contacts to be provided by 
patch circuitry. 

250' l.frj (approximately) to self-con
tained speaker. 

5 te,lephone pairs selectable from front 
pane'l 

ON/OFF switch 
Manual Override 
Monitor Volume Level 
Te,lephone Line (1-5) select 
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SPECIFICATION Y 

;pEnsONAL PORTABLE NI-CAD BATTERY CHARGER 

GENERAL -

Personal portable batter,y pack ohargers are, for the most part, procured along 

with the personal portable units from the same manufacturer. The variation in 

batte~' pack and portable unit dimensions makes it nec~ssar.r that such unified 

buying be (lone to ensure an a.dequate and safe charging of the battery. The 

following are functional guidelines 'for such proourement: 

Primary Power 

Environment: 

ELECTRICAL 

Charge Rate: 

Charge Time: 

1<.' 

Indicator Liglits: 

Desk chargers: 117 VAC ±. 10%, 50/60 Hz 
Vehicular chargers: 12 VDC ±. 10%. 

o 0 
Desk ohargers - 0 C to +50 C , 

relative humidity 90f0 
Vehicular chargers - _300 C to +600 C 

relative humdidity 90-95% 

An hourly oharge rate of 0.1 C, where 
C is the battery oapacity in ampere-hours, 
is recommended since it is virtually 
impossible to damage most Ni-Cad batteries 
by over charging at this rate*. With 
suitable temperature and/or pressure 
sensors, fast charge techniques can be 
used providing such sensors switch the 
charger to a lower rate (O.lC or less) 
\'lhen temperature or pressure become 
critical or 7Wo charge has been attained. 

, At the, 9~10 ,rate,' a normal Ni-cad bat
,-tery s:tarting j'r.om a fully discharged 

condition, shot1.1d not require more than 
16 ho-q,rs on <~Lqha~ger at room tempera-
tur.e. ,~. -.: .:'>. -..,_.~ "..". 

rn:d.icator lig1:rts shall be provided to 
show the status of the charger and the 
unit (s) under charge. 

*u .. S. Department" of~Tllstice pUblication rnSP-RPT....o202.00, t~ati;eries Used 
with Law Enforce_~lentCommtu~ioations Eqili,:pment - Oha.rgers aJ;ld., Ch~rgingTechniques." 

" ,~;. ~- .. 

"100 
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lom1CHANICAL 
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The desk charger unit shall be capable 
of accepting either the porhable unit 
with ba.<t;ter.r attached aI' the battery 
pack s~parately. The vehicular charger 
need only accept the complete assemb~, 
radio with batter-y attached. 



SPECIFICATION Z-l 

Motorcycle Radio Equipment - High~and 

The receiver-transmitter unit shall be a two frequency, 150-160 MHz range, 

equipment. 

GENERAL 

Primary Power: 

Frequencies: 

Circuitry: 

Environment: 

FCC Compliance: 

Performance Criteria: 

RECEI\1]JR 

Sensitivity: 

Selectivity: 

Intermodulation: 

Modulation Acceptance: 

Spurious and Images: 

Frequenoy Stability: 

Squelch T,ype: 

Squelch Sensitivity: 

Carrier: 

CTCSS 

12 VDC battery (negative ground) 

F-1 or F-2 and F-4 (Ref. Table 2-12a) 

Solid State active devices 

O t · 1 t t _300 pera J.ona empera ure range 
to +600 C. Relative humidity of 
90 - 95%. 

T,ype acceptance per FCC Rules, Part 89 

EIA RS-237 standards shall be used 
to define and determine performance 
characteristics. 

.35 uV maximum for 12 dB SINAl> 

-70 dB minimum (EIA-8INAD) @ ± 30 kHz 

-60 dB minimum (EIA-8INAD) 

±. 7 kHz minimum 

-65 dB minimum 

± .001% (+250 reference) 

Carrier with optional tone ooded 
squelch (field modifiable) 

Threshold: 0.25 uV, maximum at 6 dB 
minimum quieting. 

6 dB minimum SINAD per EIA RS-220 
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Audio Output: 

Fre quency Sp read: 

TRANSMITTER: 

Power Output: 

Spurious ahd Harmonics: 

Frequency Stability: 

Frequency Spread: 

Modulation: 

Audio Response: 

Hum and Noise Level: 

Audio Distortion: 

CTCS8 Generator: 

CONTROL BEAD 

Frequency Selection: 

Squelch Control: 

Volume Control: 

Carrier "ON" Indicator: 

Tone Code: 
(with disable switch) 

CTCSS Frequencies: 

------~----- -

5 watts minimum at less than 5% me:u:i~ 
mum distortion with 1000 Hz tone ~/3 
peak deviation. 

·NLT 0.15 MHz for full specification 

8 - 18 watt.s into 50 ohms 

43 dB +10 10gl0 (output watts) dB 
minimum below carrier level. 

+ .0005% from _30°C to +600 C ambient 
t+ 25°C reference, ±l5% primar.y voltage) 

NLT 0.75 MHz for full specification 

16 F3 (+5 kHz for 100% at 1000 Hz) 

Within +1 and -3 dB of 6 dB/octave 
pre-emphasis, 300 to 3000 Hz 

-40 dB from desired reference level 
at 2/3 peak deviation with 1000 Hz 
modulation 

Less than l~ at 1000 Hz, 2/3 peak 
deviation. 

(Seeobelow) Hz ± 0.5% over _300 to 
+ 60 C. Modulation from the tone 
shall not exceed +1 kHz or be less 
than 500 Hz peak deviation. 

r.L'wo (2) channel 

Operator adjustable 

Operator adjustable 

Visible to operator 

Tone encode shall be applied on 
ohannel F-l or F-2 .. 

TI,3A Hz ± O~5%. Modulation shall 
not exoeed +1 kHz or be less "than 
500 Hz peak ideviation per ElA RS-220 
specification ' 
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ACCESSORIES 

(all waterproof) Microphone ,with tinsel coiled cord 
(6 foot extended), plug termination 
and push-to-talk switch. 
Speaker, enclosed with matching imped
ance and power capability. 
Cabling to interconnect control, main 
unit, primar.y power. 
Antenna attached to unit. 
Mounting TBA 
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SPECIFICATION Z-2 

Motorcycle Radio Equipment - UHF Band 

The receiver-transmitter unit shall be 2-channe1, 450 - 470 MHz range, 

equipment with priority channel scan capability. 

GENERAL 

Primary Power: 12 VDC Battery (negative ground) 

Freqllencies: Transmit Receive, 

C ircui t:-y: 

Environment: 

FCC Compliance: 

Performance: 

RECEIVER 

Frequency Stability: 

Sensitivity: 

Selectivity: 

Intermodulation: 

Modulation Acceptance: 

Spurious Image: 

Squelch Sensitivity: 

Carrier: 

F1 MHz MHz -----
F2 MHz MHz -----
Solid ,s,tate active devices 

Ambient temperature range _300 C 
to +600 C. Relative humidity of 
90 - 95'/0. 
T,ype acceptance, FCC Rilles, Part 89 

EIA Standa~ RS-237 shall be used to 
define and determine performance char
acteristics. 

± .0005,% (+25
0 

reference) 

0.35 uV maximum for 12 dB (SINAD) 

-65 dB maximum (EIA~INAD) @ ± 25 kHz 

-60 dB maximum (EIA~INAD) 

± 7 kHz minimum 

-45 dB maximum (:.-;;;' 

Threshold: 0.35 uV maximum at 6 dB 
minimum quieting. 
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Audio Output: 

Frequency Spread: 

TRANSMITTER 

Power Output: 

Spurious and Harmonics: 

Frequency Stability: 

Frequency Spread: 

Modulation: 

Audio Response: 

Hum and Noise Level: 

Audio Distortion: 

CONTROL HEAD 

Frequenoy Selection: 

Power: 

Squeloh Control: 

Volume Control: 

Carrier "ON" Indioator: 

CTCSS Generator: 

'-' 

5 watts minimum at less than 5% 
maximum distortion with 1000 Hz 
tone 2/3 peak deviation 

NLT 1.0 l.'IHz for full specification 

4 to 8 watts into 50 ohms 

43 dB to 10 log:lO (Output watts) db 
minimum below carrier level. 

+ .0005% (+25°C reference, + 15% pri~ 
mary voltage) -

NLT 2.0 MHz for full specification 
power NLT 5.0 MHz for 1 dB degradation 
Center frequenoy 462.5 MHz 

16F3 (t 5 kHz for 100%) modulation 

Within +1 and -3 dB of 6 dB/octave 
pre-emphasis, 300 to 3000 Hz, 1000 Hz 
reference. 

-40 dB from desiI-ed reference level 
at 2/3 peak deviation.with 1000 Hz 
modulation 

Less than 10% at 1000 Hz, 2/3 peak 
deviation 

Tw'o (2) ohannels 

ON/OFF with indication 

Operator adjustable, including diable 

Operator adjustable 

Visible to operator 

TEA Hz t 0.5%. Modulation 
shall not exceed +1 kHz or be less 
than 500 Hz peak deviation per EIA 
RS-220 speoification 
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AOOESSORIES 

(all waterproof) Microphone with tinsel ooiled oord 
(6 foot extended), plug tenninat ion 
and push-to-talk switch. 

Speaker, enclosed, with matching 
impedance and power capabilitye 

Oabling to inter-conneot oontrol, 
main unit, and primar,y power. 

Antenna per attaohed specification D-12 
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SPECIFICATION AA 

EQUIPMENT ENCLOSURES, RACKS, AND CABINETS 

GENERAL 

Equipment Mounting: 

Locks: 

ELECTRICAL 

Interlocks: 

Ground Lug: 

MECHANICAL 

Indoor Floor Mount 
Cabinets: 

Pole Mount Enclosures: 

-108 

EIA standard 19 inch rack and panei 

All enclosed racks with doors shall 
have provisions for locking. 

Interlock switches shall be provided 
which at a minimum open the keying 
line to transmitters 'W'hen the rear 
access door to the cabinet is opened. 

Provisions for electrically grounding 
enclosure shall be included. 

1) 
2) 

3) 

1) 
2) 

3) 

Leveling feet shall be provided 
All louvers shall be screened and 
electrically bonded to cabinet 
for RFI reduction. 
Dimensions commensurate with 
equipment to be housed or to 
match existing cabinets. 

Waterproof and rain-proof 
Provided with suitable mounting 
clamps or studse 
Hooded and waterproof cable entrances 
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SPECIFICATION AB 

GUIDELINES FOR 

TRANSPORTABLE EMERGENCY COMlliAND POST 

The Transportable Emergency Command Post (ECP) is listed under require

ments in the general telecommunications system description to provide 

temporary communications service in an area under disaster conditions. 

Ideally, each frequency region which typically encompasses four counties 

v(ould have a unit for such purposes. It v10uld provide radio communi

cations on the low-band (if used) and on the high-band frequencies, 

telephone and teletype terminal blooks, self-contained emergency power 

supply, and an erectable antenna system. The degree of sophistication 

that can be designed into an ECP varies over a wide range. From a practi

cal viewpoint, however, the following are the minimum requirements and 

elaboration beyond this is a local matter that can be dependent on 

Civil Defense participation. (See Reference 16) 

The communication channels which will provide the basic coverage necessary 

in a dis,aster situation are as follows: 

RADIO 

1) 

2) 

3) 

4) 

5) 

HB Point-to-point (155.370 MHz) 

liB Tactical/IJaw Enforcement l>'lutual Aid 

HB Information (regional assignment) 

HB Wide-Area (TIIPR regional assignment) 

lIB EMS (155.340 MHZ) 

(155.475 l.rn:z) 

6) liB Operations (regional assignment, if used) 

7) 

8) 

LB Operations (regional assignment, if used) 

Fire Mutual Aid. (154.280 MHz) 

TELEPHONE rl 
1) TempJrary termination of the Comm Center's emergency trunks if 

availabl~\-J 
2) Or as a minimum three (3) or four (4) trunks for entering tele

phone system in any manner possible with temporary'numbers. 
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3) In the event the ECP is being used in a region because the 

Comm Center has been destroyed, the reconnection of the 'rRACIS 

terminal is recommended for continued service for data services 

and teletype interconnection to other law enforcement Oomm Centers. 

The control of the communication links is provided by an integrated console 

which will allow'the operator to select radio frequencies, control receiver 

muting and volume, and perform dispatch functi?ns in an efficient manner. 

One or more telephone operator positions with Call Director type instru

ments shall be provided to assist the dispatcher who will be oc~upied with 

radio operations. 

The radio equipment installed in the ECP shall be standard mobile high-band 

transceivers which are configured ~a shown below: (See Reference 17) 

..-----ISingle lIB 

Antenna (Spec. D-4) 

Antenna T/R 
rela;y 

RX' Ant. 
Coupler 

Lights, ~ir Conditioner, fan, etc. 

TX/RX 
Mobile 
Units 

J3attery 12-1 AC/rtJ 
t+-"VDC~~~-I Converter 
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AC Power Unit 

~ Commercial 
, Power When 
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The frequency assignments to the dual high-band mobile installation,are .as 

follows: 

MOBILE UNIT TX RX -.. : ':', 
j:''-,) 

Fl Regional Ops Regional Ops 
F2 Regional Info 155.850 MHz 
F3 Regional Wide...A.rea Regio~al Wide-Area 
F4 155.475 MHz 155.415 MHz 

!:!91~LE UNIT TX RX 
Fl 155.370 MHz 155.370 MHz 
F2 Regional Info 155.910 MHz 
F3 154.280 MHz 154.280 MHz 
F4 155.340 MHz 155.340 MHz 

utilizing the standard high-band mobile unit.with special control head 

simplifies installation and allows quick replacement of the unit in case 

of malfunction. Rearrangement of the channel frequencies to have a different 

priority channel on the second unit may be desired and provide additional 

operational flexibility. 

The diagram shows an emergency power unit that \-lill hav4'-'"l)rimary output 

at 120 VAC, 60 Hz, which in turn c~n supply power for th~~'ll;dDC converter

charger system. This will have the flexibility required ,to run the system 

from standard commercial power \'lhen it is available. The emergency power 

uni t should be removable from the transportable shelter f:or operation to 

reduce vibration, noise, and exhaust fumes from being a problem. Sufficient 

fuel shall be carried to run the power unit for a period of at least 

72 hours. 

The antenna support mQst suitable for a transportable system will be a 

crank-up tower which is readily-erectable wi th ade~fl-te guying to height 

at not less than 50 feet. Attached to the top of the to\-ler will. be a 

4-element folded dipole array which is adjustable f~r om~i or offset 

radiation patterns. If 10l'l-band Operations are required~ a single 

side-mounted folded dipole can be attached to the tower near the {bP. 

- ~ll -
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Either RG-8 or ~ inch foam dielectric jacketed transmission line can be 

used to connect- the antennas to the:r:-adio system. 

Coordinated efforts with county Civil Defense officials in the develop

ment of mobile communications centers should make available more resources 

(money, material, and manpower) and p:'ovide an ECP system with additional 

facilities, features, and operational amenities (air conditioning, food, 

water, etc.) to provide a more inclusive capability. 
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TELEPHONE CALL ])IVERTER 

Function: 

Number of pre-set digits: 

Electrical PO\'leI': 

Telephone Line: 

Connection: 

Line "Disconnect: 

Control: 

Line Bridging Losses: 

? . ~, 

SPECIFICATION AC 

" Automatic transfer of incoming telephon~i~ 
calls to another, pre-dete;r:mine telephone 
number. 

Not less than eleven (11) resettable 
thurnb-\'lheel S"t'litches. 

105 to 130 volts, 60 Hz. 

Capable of direct connection to two 
standard telephone lines. All necessar.y 
frequ.ency impedance matching net,.,rorks 
for nominal 600 ohm lines shall be pro
vided. 

I':.'> 

Disconnects from both telephone liftes 
after 16 to 30 seconds (adjusta,.ble) of no 
speech on either line. Over-ride dis
connect shall be provided after not more 
than ten (10) minutes. 

User shall have easily aqcessible switch
ing to disable call diverter wh~n not 
required. 

Any losses due to bridging tvlO telephone 
lines shall be ,automatically compensated 
by diverter circuitr,y. 
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