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FOREWORD 
FoUowing a Congressional mandate' to develop new and improved techniques, 

systems. and quipment to strengthen law enforcement and criminal justice, the Na- 
tional Institute of Law Enforcement and Criminal Justice (NILECJ) has established 
the Law Enforcement Standards Laboratory (LESL) at the National Bureau of Stan- 
dards. LESL'sfunction is to conduct research that will assist law enforcement and 
criminal justice agencies in the selection and procurement of quality equipment. 

In response to priorities established by NILECJ, LESL is (I) subjecting existhg 
equipment to laboratory testing and evaluation and (2) conducting research leading 
to the development of several series of documents. including national voluntary equip- 
ment standards, user guidelines, state+f-the-art surveys and other reports. 

This document, NILECJ-STD-0212.00. RF Coaxial Cable Assemblies for Mobile 
Transceivers, is a law enforcement quipment standard developed by LESL and 
approved and issued by NILECJ. Additional standards as well as other documents 
arc being issued under the LESL program in the areas of protective equipment, 
communications equipment. security systems, weapons. emergency equipment, in- 
vestigative aids, vehicles and clothing. 

This equipment standard is a technical document consisting of performance and 
other requirements together with a description of test methods. Equipment which 
can meet these requirements is of superior quality and is suited to the needs of 
law enforcement agencies. Purchasing agents can use the test methods d t s c n i d  
in this standard to determine firsthand whether a particular equipment item meets 
the requirements of the standard, or they may have the tests conducted on their 
behalf by a quaiifid testirq laboratory. Law enforcement personnel may also 
reference this standard in purchase documents and require that any quipment offered 
for purchase meet its requirements and that this compliance be either guaranteed 
by the vendor or attested to by an independent testing laboratory. 

The necessarily technical nature of this NILECJ standard, and its special focus 
as a procurement aid, make it of limited use to those who seek general guidance 
concerning rf coaxial cable assemblies for mobile transceivers. The NILECJ Guideline 
Series is designed to fill that need. We plan to issue guidelines for this as well 
as other law enforcement quipment as soon as possible, within the constmints of 
available funding and the overall NILECJ program. 

The guideline documents to be issued arc highly readable and tutorial in nature, 
in contrast to the standards, which are highiy technical and intended for laboratory 
use by technical personnel. The guidetines will provide. in nontechnical language. 
idonnation for purchasing agents and other interested penam concerning the capabili- 
ties of equipment currently available. They may then select quipment appropriate 
to the performance required by their agency. Recommendations for the development 
of particular guidelines should be sent to us. 

NILECJ standards are subjected to continuing review. Technical comments and 
recommended revisions are invited from an interested p a r k .  Suggestions should 
be addressed to the Program Manager for Standards. National Institute of Law En- 
forcement and Criminal Justice, Law Enforcement Assistance Administration, U.S. 
Department of Justice. Washington. D.C. 2053 1. 

Lester D. Shubin. Mumzger, 
S t a n ~ R o g r a m  
National Institute of Law 

Enforcement and Criminal Justice 

' k t h  4Q2(b) of the OmoibrU Crime Coobd mad S.lo Sbwm Act d 1W. u .smtkd. 



NILECJ STANDARD 
for 

RF COAXIAL CABLE ASSEMBLIES FOR MOBILE 
TRANSCEIVERS 

1. PURPOSE AND SCOPE 

The purpose of this document is to establish requirements and methods of test 
for rf coaxial cable assemblies used with mobile transceivers by law enforcement 
agencies. This standard addresses the transmission line and connectors between the 
mobiie transceiver and the mobile antenna and complements the other NILEU stan- 
dards for mobile communications equipment [3,4,5]. 

2. CLASSIFICATION 

For the purposes of this standard, rf coaxial cable assemblies for mobile trans- 
ceivers are classified by their operating frequencies. 

2.1. Type I 
RF coaxial cable assemblies which operate in the 400-512 MHz band. 

2.2. Type II 
RF coaxial cable assemblies which operate in the 150-174 MHz band. 

2.3. Type Ill 
RF coaxial cable assemblies which operate in the 25-50 MHz band. 

The principal terms used in this document are defined in this section. Additional 
definitions relating to law enforcement communications are available [2]. 

3.1. Characteristic Impedance 
The impedance a transmission line would have if it were of X i t e  length. 

3.2. Coaxial Cable 
A transmission line formed by two coaxial conductors separated by a dielectric. 

3.3. Coaxial Cable Assembly 
A section of coaxial cable terminated, for the purposes of this standard, in 

a coaxial connector at one end. 

3.4. Didona l  Coupler 
A transmission coupliq device for separately sampling either the forward or 

reflected wave in a traDsmissioa lme. 

3.5. Inseeion Lorr 
Tbe ratio of the power delivered to an output load More the insertion of a 

transmission line to the power delivered after the insertion of the line, expressed 
in decibels. 



3.6. Standing Wave Ratio (SWR) 
The ratio of the maximum to the minimum voltage or cument appearing along 

a transmission line. 

4. REQUIREMENTS 

4.1. Configuration 
The rf coaxial cable assembly shall consist of a section of flexible coaxial cable 

of 5 b h m  characteristic impedance with a noncontaminating jacket. terminated at 
one end with a coaxial connector conforming with 4.2. To conduct the SWR test, 
place a connector which is compatible with the input connector of the standard 
output load on the other end of the coaxial cable. 

4.2. Connector 
The coaxial connector shall consist of a general purpose, Series UHF plug, 

military number PL-259, with a reducing adapter. if necessary, in solder-type affua- 
tion, or the equivalent in solderless crimp-type. The male contact of 3.97 mm (0.1% 
inch) diameter shall be supported by an insulator with a dielectric constant of 5.0 
or less. Mechanical mating shall be provided by a %-24 threaded coupling sleeve. 
See f ~ r c  1. 
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4.3. User Information 
The information supplied to the user by the manufacturer or d i s tn i tor  shall 

include the frequency range of operation and the maximum power rating of the 
assembly . 
4.4. Test Sequence 

The rf coaxial cable assembly shan be tested for compliance with the following 
rcquircmtab in the order given. 

4.5. Mechanical Oum bility 
After subjection to the mechanical durability test in accordance with 5.3, the 

assembly shall show no visible signs of mechanical failure and shall mat the require- 
ments of 4.6. 

4.6. Vibration Stability 
The coaxial connect& shall not l o o m  when the assembly is mbjected to the 

nibration test in accordance with 5.4. Dwing the test, the assembly shall meet the 
requirements of 4.8 and 4.9. 



4.7. Tempemtun and Humidity Stability 
While being operated at -30°C (-22O F), at 60°C (140' F), and at 50°C (122" F) 

and 90 percent relative humidity. in accordance with 5.5, the rf coaxial cable assembly 
shall meet the requirements of 4.8 and 4.9. 

4.8. Standing Wave Ratio 
When measured in accordance with 5.6, the standing wave ratio of the rf coaxial 

cable assembly shall not exceed 1.6 for Type I, 1.5 for Type 11. and 1.4 for Type 
111 operation. 

4.9. Inser?ion Lou 
When measured in accordance with 5.7, the insertion loss of the assembly, in 

decr"bels, shall not exceed 2.3 for Type I, 1.2 for Type 11, and 0.6 for Type I11 
operation. 

5. TEST METHODS 

5.1, Standard test Conditions 
Mow an measurement equipment to warm UP until the system has achieved 

sufficient stability to perform the measurement. Unless otherwise specified, perform 
all measurements at standard temperature and humidity. 
5.1 .l. Standard Tompomturo 

Standard ambient temperature shall be between 20" C (6a0 F) and 30" C (86" 
F). 
5.1.2. Standard R e h  Humidity 

Standard ambient relative humidity s h d  be between 10 percent and 85 percent. 
5.1 a. standard t.rt k . q v  

The standard test frequency shall be an operating frdquency within the range 
specified in paragraph 4.3. 

5.14. Standard Duty Cyck 
The standard duty cycle shan be 2 minutes in the transmit mode followed by 

3 minutes in the standby mode. 

5.2. Test Equipment 
The test equipment in this section is limited to that equipment which is the 

most critical in making the required measurements. AXI other test equipment shall 
be of comparable quality. 
5.21. Standard Output Lood 

The standard output load shall be a 50-ohm resistive termination having a SWR 
of 1.10 or less at the standard test frequency. 

5.2.2. Sokcrive Voltmotor 
The selective voltmeter shall have a resolution of at least 0.1 decibel over the 

frequency range of UIC cable assembly under test. 
5.2.3. rornr w 

The power meter shall be capable of measuring up to 110 watts of forward 
power and IS watts or less of reflected power with an m t y of less than 
10 percent. It may be a through-line directional wattmeter, or directional couplen 
with power meters on the side anns. 
5.24. Wronmontal Chambar 

The environmental chamber shall produce air temperatures from -30" to 60" C 
(-22' to 140" F) and relative humidities in excess of 90 percent while shielding the 
test item from heating or cooling air curnnts blowing directly on it. The temperature 
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of the test item shall be measured with a thermometer separate from tk sensor 
used to control the chamber air temperature. 

5.3. Mechanical Durability Tests 
Connect and disconnect the connector pair 200 times. Then, using a mandrel 

with a radius of 20 times the diameter of the coaxial cable. flex the middle portion 
of the cable 200 times through an arc of at least 180 degrees. 

5.4. Vibration Test 
Secure the coaxial cable assembly to the vibration table. Perform a two-part 

test for a total of 30 minutes in each of two directions, namely the directions parallel 
to, and perpendicular to, the major axis of the assembly. 

First subject the assembly to three 5-minate cycles of simple harmonic motion 
having an amplitude of 0.38 mm (0.015 inch) [total excursion of 0.76 mm (0.03 inch)] 
applied initially at a frequency of 10 Hz and increased at a uniform rate to 30 
Hz in 2% minutes, then decreased at a uniform rate to 10 Hz in 2% minutes. 

Then subject the assembly to thne 5-minute cycles of simple harmonic motion 
having an amplitude of 0.19 mm (0.0075 inch) [total excursion 0.38 mm (0.015)] applied 
initially at a frequency or 30 Hz and increased at a uniform rate to 60 Hz in 2% minutes, 
then decreased at a uniform rate to 30 Hz in 2% minutes. 

5.5. Temperature and Humidity Tests 
Place the unenergized coaxial cable assembly in an environmental chamber whose 

temperature is maintained at -30"2Z0 C (-22"23.6" F). After the assembly has reached 
temperature equilibrium, wait 30 minutes, then proceed in accordance with 5.6 and 
5.7. Repeat the above procedure at 60°k20 C (1 40°a3.6" F). 

Place the assembly in an environmental chamber at 50°2Z0 C (12Z0f 3.6O F) and 
at kast 90 percent relative humidity. Maintain these conditions for at least 8 hours, 
and then proceed in accordance with 5.6 and 5.7. 

5.6. Standing Wave Ratio Test 
Set up the test equipment as shown in f ' i  2. Using a transmitter output 

power of at least 30 watts and the standard test frequency, subject the assembly 
to I5 minutes of operation at the standard duty cycle. Measme the forward power 
and the reflected power. Calculate the SWR of the coaxial cable assembly from 
the following, where P, is the forward power and P, is the reflected power [6]: 

*+ 6- 
SWR -,* 

P, - P ,  

POWER 
STANDARD 

ASSEMBLY UNDER T E S T  
FIGURE 2. Block diagnm for SWR masuremeat 

5.7. Insertion Lort Tost 
Set up the test equipment as shown in f ' i e  3. Using a sijpd source of approxi- 

mately 1 milliwatt and the standard test frequency, measure the si(lnal level in decrbels 
using the selective voltmeter, both with and without the coaxial cable assembly in 
place [I* 71. 

S E L E C T I V E  pH-'-4-H-I 
ASSEMBLY 

UNDER TEST  

F I G U R ~  3. Block diagram for insertion loss meuurement, 
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