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SECTION 1. GENERAL

1.1 PURPOSE AND SCOPE. Terminal VHF Omnidirectional Ranae
(TVOR) equipment is used at Army Airfields/Army Heliports
(AAF/AHP} to provide a radio navigational aid (NAVAID) to
enrouted aircraft. A transmitted composite sianal whose phase
differs in azimuth, provides an infinite numher of course radials
which enable the aircraft crew to determine their course relative
to magnetic north. The TVOR system also provides voice ;
transmission and automatic identification of the facility. It is
the purpose of this standard engineerina installation package
(SEIP) to provide guidance and standard engineering data for the
developmert of an engineerina installation packaae (EIP) for a
specific TVOR facility. This SEIP provides site survey data,
installation specifications and instructions, typical
installation drawings, a bill of materials (BOM), quality
assurance (CA) procedures, test and acceptance procedures, and
completion certification format. The information will be adapted
for the engineering and installatinn of specific TVOR facilities
worldwide.

1.2 SYSTEM DESCRIPTION. The solic state AN/FRN-41 TVOR system
is comprised of four basic comporents: Transmitter Group,
0T-117/FRN-41 (electronics assembly) Detector, Padie Frequency,
DT-603/FRN-4]1 (field detector), Antenna, AS-2323/FRN-41, and
Control-Indicator, C-10526/FRM-41 (remote control unit). The
transmitter group is installed in Shelter, S-597/FRN-4]. and the
antenna is mounted on the flat roof housed in a fiber glass
radome. The roof of the shelter serves as the counterpoise for
the antenna vith the field detectors mounted on the rim of the
shelter roof. Transmitter Group, 0T-117/FRN-21 units are modular
and mount in a 19-inch rack. A1l units associated with the
electronics assembly, except the TVOR power monitor, are mounted
on drawer slides. Each unit has built-in test and calibration
features and a self-contained supply.

1.2.1 Functional description. The Transmitter froup,
0T-117/FRN-4T, figure 1-I, operates in the frequency range of
108-118 MHz wwth charnels spaced every 50 kHz. The course
information i< omnidirectional and provides the aircraft a
bearing to or from the TVOR facility relative to maanetic north.

A functional system b1ock diagram is shown in figure 1-2. The RF
pover monitor, figure 1-2, is a panel-mounted unit located at the
top of Equipment Rack, MT-€011, ancd contains three power

senscrs.  The purpose of this urit is to measure hnth the forward
and reflected power of the carrier and sidehands going tn the
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Figure 1-1. Transmitter Group, 0T-117/FRN-41.
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antenna. Control-Indicator, C-10527/FRN-41 (local control),
figure 1-4, provides the interface and contro'< for complete
local and remote control of all TVOR system functions. A1l power
for the various units of the TVOR system is applied through
Control-Indicator, £-10527. Also, alarm information, transfer
and shutdown action is evaluated and controlled by this unit.
Transmitter, T-1394/FRN-41 (carrier transmitter), figure 1-5,
generates the carrier signal for the composite TVOR signal while
Transmitter, T-1395/FRN-41 (sideband transmitter), figure 1-6,
replaces the conventional mechanical goniometer and generates two
suppressed carrier double sideband signals. The system's four
mnst critical parameters: the 2960 Hz reference, 30 Hz variable
signals, and the bearing and identification signals are monitored
by Monitor, Phase Modulation, ID-2179/FRM-41. When a malfunction
occurs, the ID-2179 initiates an alarm signal. However, when all
system parameters are within tolerance, this is indicated by the
illumination of a green light. Detector, DT-603/FRN-41, figure
1-7, continucusly monitors the radiated signal. A sample of the
signal, at a predetermined radial, is fed back to Monitor,
ID-2179, where the reference signal, variable signal, modulation
levels, bearing accuracy, and identification parameters are
evaluated. Antenna, AS-3323/FRN-41, figure 1-8, is a stationary
cylindrical slot antenna that radiates two figure-eight patterns
at right angles to each other. The two patterns are fed with
sidebands that are modulated and this results in a rotating
figure-eight pattern that generates the rotating TVOR pattern.
Control-Indicator, C-10526/FRN-41, figure 1-9, provides the
interfacing and controls for remote operation of all the TVOR
system functions. Control-Indicator, C-10526, permits the TVOR
facility to be unmanned and remotely controlled via telephone
lines using a 2-digit cnde to activate the command functions.

1.3 TECHNICAL DESCRIPTION. The input power requirements for
Transmitter Group, OT-I17/FRN-41, is 210-260 Vrms, 47-63 Hz. The
assembly has a normal power consumption of 600 watts: however,
operational requirements may cause this power consumption to
reach a maximum of 1200 watts. The system operates in the
frequency range of 108-118 MHz with a frequency stability of
0.002 percent and effective radiated power of 50 watts. The
system azimuth and ground check azimuth accuracy are +2.0 and
+0.75 degrees respectively. The AN/FRN-41 TVOR is an amplitude
modulated system that has a maximum modulation distortion rate of
1 percent. Carrier harmonic suppression is -60 dB and subcarrier
harmonic suppression ranges from -30 dB for the second harmonic
to -60 dB for the fourth harmonic. The maximum sideband power is
5 watts (adjustable) and Antenna, AS-3323, can be continuously
tuned to any TVOR channel from 108-118 MHz. The antenna voltage

1-5
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standing wave ratio (VSWR) for the carrier or either sideband is
less than 1.1 and the antenna can handle carrier powers up to 200
watts. For additional in-depth technical information refer to
chapters 1 and 4 of Document No. CM106.

1.4 SUPPLEMENTARY EQUIPMENT. The preponderance of the TVOR
systems presently scheduled for installation are programed to
receive an automatic terminal information system (ATIS) to tape
record AAF/AHP control tower radio transmissions and repetitively
rebroadcast the messages. The equipment being provided is
Recorder-Reproducer Set, Type TRC-89-4, figure 1-10, manufactured
by the Stancil-Hoffman Corporation. Sufficient detail is
provided in this document for the installation of the TRC-89-4.
Performance testing details for this equipment are found in the
commercial service manual for the TRC-89-4, chapter 5.

1.4.1 The TRC-89-4 provides for recording and playback of an
audio message information channel on 1/4-inch wide magnetic

tape. Examples of routine information provided pilots using this
equipment include weather conditions, runway conditions, and
time, The TRC-89-4 has a remote control capability with
provisions for output monitoring at both the local and remote
control stations.

1.4.2 The TRC-89-4 is comprised of five main assemblies:
Recorder/Reproducer Assembly, Model TRC-89; Remote Control
Assembly, Model CU-89; microphone assembly; cassette assembly;
and power cable assembly. The input power for the ATIS is
1157230 Vac +5 V, 50/60 Hz with a normal power consumption of 40
watts (max) for 60 Hz operation, and a power consumption of 60
watts (max) for 50 Hz operation.

1.5 LIST OF APPLICABLE DOCUMENTS.

a. Government documents.

(1) Manuals.

CCTM 105-50-21 -- Telecommunications Engineering-Installation
Practices, Installation General.

(2) Regulations.

CCR 702-1-2 -- USACC Quality Assurance Program for
Engineering, Installation, and Acceptance
of Communications -Electronics Equipment
and Systems.

1-12
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Figure 1-10. Recorder-Reproducer, TRC-89-4. !
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CCCR 702-1 -- USACEEIA Quality Assurance and Testing
Program.

CCCR 702-2 -- Preparation of Documentation for Test and
Evaluation of Communications-Electronics
Materiel.

CCCR 702-3 -- Role of the Test Director

CCCR 702-4 -- Quality Assurance During On-Site Installation.

CCCR 702-7 -~ Product Assurance Quality Assurance Corrective
Actions

CCP 700-20 -- List of Nonadopted Commercial Items of Equipment.

USACEI Bn Pamphlet 105-3 ~-- The Communications-Electronics
Installation Planning and
Implementation Guide.

SB700-20 -- Army adopted/other items selected for
authorization/list of reportable items

(3) Technical Bulletins.

TB 95-1 -- US Army Air Traffic Control and NAVAID
Facility Standards.

(4) Directives.

DCAC 370-160-2 -~ Installations and Construction-Management
Responsibility for Site Surveys.

DCAC 370-160-3 -~ Installations and Construction, Site
Survey Data Book for Communications
Facilities.

CCC-TED-75-TP-200 -- Quality Assurance Evaluation and Tech-
nical Acceptance Test of World-Wide Army
Airfields/Heliports Communications and
Navigational Aids (Revision 2) Test Plan.

(5) Air Force Technical Manual (Air Force Communications
Service (E-1 Standard), Standard Installation Practices).

T0 31-10-2 through 31-10-29

e
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b. Non-Government documents.

Document No. CM106 -- Technical Manual for VOR Navigational
System Part No. 136060-100.

Document No. CM016-1 -- Supplementary Technical Manual for VOR
Navigational System Part No. 136060-100.

(Copies may be obtained from E-Systems Inc., Montek Division,
2268 South 3270 West, Salt Lake City, Utah 84119)

Service Manual-- Service Manual and Circuit Diagrams with
I1lustrated Part Breakdown Recorder-
Reproducer Part No. 10-003-4, Type TRC-89-4.

(Copies can be obtained from The Stancil-Hoffman Corporation, 921
North Highland Ave., Hollywood, CA 90038)

Two copies of each non-Government document or manual listed in
this section are provided with Recorder-Reproducer, TRC-89-4 and
Transmitting Set, Radio, AN/FRN-41. A government technical
manual, TM 11-5825-266-14, Radio Transmitting Set (AN/FRN-41) is
being prepared and will replace the AN/FRN-41 commercial document
when available. Additionally, all Air Force technical orders are
available through normal publication procurement channels.

1.6 (COMMENTS ON PUBLICATION.

1.6.1 Users of this publication are invited to submit
recommendations for improvement. Comments should be keyed to
the drawing, page, paragraph, and line of the text where change
is recommended. A mailing card for convenience is bound with
this SEIP. Comments should be sent directly tc the Commander,
Headquarters, US Army Communications-Electronics Engineering
Installation Agency, (HQ, USACEEIA), ATTN: CCC-CED-SEP, Fort
Huachuca, Arizona 85613.

1.6.2 Requests for USACEEIA regulations and forms should be
addressed to the Commander, HQ, USACEEIA, ATTN: CCC-SPT-RM, Fort
Huachuca, Arizona 85613.
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SECTION 2. SITE SURVEY DATA AND CHECKLIST

2.1 GENERAL. This section provides the information to
accomplish the preliminary engineering, equipment layout, and
site surveys associated with the installation of the AN/FRN-41
TVOR system.

2.1.1 Site selection for the AN/FRN-41 is a compromise between
jdeal conditions and practical necessity. Under ideal
conditions, the installation would be located on flat terrain and
devoid of metallic fences, overhead power and telephone lines,
heavily wooded areas, hangars, and other obstructions for several
thousand feet from the facility. Since ideal sites are seldom
found in areas where operational conditions require these
facilities to be installed, a practical criteria is needed.

2.2 SITING CRITERIA. The following requirements are the siting
criteria for the installation of the AN/FRN-41 and pertinent to
obtaining optimum technical performance of the equipments.

Unless otherwise specified, measurements are made from the center
of Shelter, S-597 /FRN-41.

2.2.1 The land should be flat to 3000 feet in all directions.

2.2.2 There should be no rise to the ground the first 200 feet;
beyond this, no downgrade in excess of 4 percent to 1000 feet.

2.2.3 The contour of the terrain should be as even as possible
around the facility. Undulations in the first 1000 feet should
not exceed the average grade by more than 1 percent of the

distance between the center of the shelter and such undulations.

2.2.4 There should be no object within the first 3000 feet;
however, the maximum height of any object within 3000 feet must
be below the horizontal plane of the shelter roof. Compromises
within these limitations are as follows:

2.2.4.1 No structure elevated more than 5 feet within 750 feet.

2.2.4.2 No structure to extend above a 20 vertical argle
measured at ground level at the center of the shelter.

2.2.4.3 No aerial conductors within 750 feet of the shelter.
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2.2.4.4 Between 750 and 1200 feet, no aerial conductors unless
they continue on a straight line from the shelter on one radial
and undulate no more than necessary.

2.2.4.5 Beyond 2000 feet, no aerial conductors should extend
above a 1.50 vertical angle, or extend more than 0.50 above

the horizontal plane of the shelter roof unless they continue on
a line within #50 of one radial.

2.2.5 No wire fences within 500 feet. Beyond 500 feet, no wire
fences extending more than 0.50 above the horizontal plane of
the shelter roof unless they continue along one radial.

2.2.6 No groves of trees within 1000 feet of the shelter.

2.2.6.1 Between 1000 and 2000 feet, no groves to extend above a
20 vertical angle measured at ground level at the shelter.

2.2.6.2 An occasional tree not exceeding 35 feet in height may
be tolerated beyond 750 feet.

2.2.7 At the AAF/AHP, buildings should be located on a radial
that is parallel to their long side.

2.2.7.1 Shelter, S-597 /FRN-41, should be located away from areas
where aircraft stand and park.

2.2.7.2 The shelter should not be located closer than 400 feet
to the center line of a runway or 200 feet to the center line of
taxiways.

2.3 SITE SURVEY CRITERIA. When selecting a site, the first step
is to make a preliminary field survey or site survey as required
by DCAC 370-160-2 and DCAC 370-160-3. The survey should include
an actual field inspection of the entire prospective site area
noting general topographic features, accessibility, availability
of power, and obstructions which cannot be removed. The
following information must be obtained during the survey:

2.3.1 Coordinates and other adequate identifying means which
furnish the geographical location of the site.

2.3.2 Data for preparation of a site drawing shall include the
following three sketches and a horizon profile polar plot:

’ w“.,‘ —
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2.3.2.1 A location sketch to show the location of the site with
respect to any AAF/AHP, air base, or town in the vicinity as well
as adjacent roads, power and telephone lines.

2.3.2.2 A plot layout sketch to show the natural features and
other important details of the site such as plot dimensions,
trees, fences, drainage ditches, existing buildings, utility
lines, and other obstructions within 2000 feet of the proposed
location of the TVOR shelter and antenna. This sketch should
also show the proposed location of the access road and power line
terminal pole together with the routing of the underground and
overhead lines running from the terminal pole.

2.3.2.3 A topographic sketch of the area out a minimum of 1000
feet from the TVOR shelter and antenna which shows contours at
l-foot levels.

2.3.2.4 The horizon profile polar plot to show how mountains and
hills affect coverage at the minimum apprcach altitudes and out
to the service volume of the facility.

2.3.3 Direction of prevailing wind.

2.3.4 Climatic conditions.

2.3.5 Availability of telephone communications.
2.3.6 Availability of electrical power.

2.3.7 Availability of civil fire and police protection if the
facility is not located on a military installation.

2.3.8 Protection required against vandalism.

2.4 SITE SURVEY CHECKLIST. Prior to conducting the site survey,
a checklist will be prepared by the project engineer. . The site
survey checklist establishes guidelines for the survey team to
ensure all pertinent technical data is identified, assembled, and
properly documented. The survey team must also have a complete
set of drawings to ascist them in the conduct of the survey.
Figures 2-1 and 2-2 are sample presite survey and site survey
checklists, respectively, for the installation of a TVOR system.
The site survey checklist, when completed, will aid in preparing
the official survey report. The survey report is required as an
inclosure to the site concurrence letter (SCL) forwarded to the
responsible agencies for approval.

2-3
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SEIP 012 16 February 1979
i PRESITE SURVEY CHECKLIST
FOR
INSTALLATION OF TERMINAL VHF OMNIDIRECTIONAL RANGE (TVOR)
F FACILITIES

1. General. This presite survey is being conducted to determine
the most suitable location for a TVOR facility. Worksheets
provided by the site survey team contain supplementary data for
the installation of this facility.

2. Facility layout. Provide propesed facility layout with
specifications and equipment characteristics.

3. Site data. %

a. Site name or identification: .
b. Site location: Latitude: __ N\ ngitude: .
c. Azimuth of control tower from true north: .
d. Distance to control tég;?: ______nautical miles.

e. Anticipated frequency: MHz.

f. Type of emissigf { ol): .

g. Proposed trans fte power: watts.

h. The horizon profile polar plot is shown on sheet

number drawing ¥
i. Obstruc points and other critical points requiring

detailed investigation.

3. racy to which elevations and locations must be
determimed.
k. Other information: .

Figure 2-1. Sample Presite Survey Checklist (sheet 1 of 6).




©at—————

16 February 1979 SETP 012

4. Surveying.

a. Baseline azimuth: order recuired,
(Tst, 2d, 3d)

b. Lenqgth of base line: order gequired.
(Tst, 2d, 3d)

(3d order accuracy for a and b unless otherwise specified).

c. Site marker alevation accuracy required js: +  ft,

d. Amount nf topographic data vequirah\(:gﬂ'survpy
team:

e. Contour interval required‘:;z; . ft minimum.

f. Other:

5. 1Isolation.

a. Other transmitt

b. Racio receiver stetions:

c. Ammunitigg storaqe area:

(=8

POL stor area:

e. Airfields and qlide naths:

(1) For general communication transmittina:

( aeronautical transmittino at air field:

f. Main highways: .

— o e e e e e et e —

g. MHigh-tension power lines (overhead):

Figure 2-1. Sample Presite Survey Checklict (sheet 2 nf 6),
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(1) Transmitter station feeders:

(2) Transmission lines and large transformer
stations: -

h. Railroads:

i. Shipping lanes:

6. Real estate. A minimum area of acres having an
approximate width of __ feet and an a xipate length
of feet will be required to accommo the proposed

facility. Define requirements by drawings, etc., as appropriate.

7. Equipment environmental conditiogs.

a. Allowable operating temperature: Max imum: oF,
Minimum: OF.

b. Allowable operating h@ty: Max imum: percent.

Minimum: Ppercent.

c. RF shielding &ents: Frequency: .
Attenuation: B.

N
8. Buildings.

a. Elect@gquipment building:
(1) Length:

feet x width: ft.

(2) Ceiling height: feet abuve finished floor.
( Live floor load: psf.

(4) Shielding requirements:

(5) Acoustic requirements:

Figure 2-1. Sample Presite Survey Checklist (sheet 3 of 6).
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(6) Heating requirement: Btu/hr.

(7) Air-conditioning: Btu/hr.

(8) Ventilating: cfm.

(9) See sketch _ for equipment layout.

b. Power building.

(1) Length: __ feet x width: feet.

(2) Ceiling height: __ feet wnished floor.

(3) Live floor load: psf.

(4) Shielding requirements: N e

(5) Acoustic requiremenQ

(6) Heating requirf?f:ff: Btu/hr.

(7) Ventilating: cfm.

N

(8) Physical separation of feet required from
other buﬂdings.%

(9) See sketc for equipment fayout.
9. Power.

a. Th&”antjcipated power requirements are as follows:

(1) Total technical load: kW.

(2)

Total nontechnical load: kW.

(3) Total power requirements: kW at Hz,

phase, volts at a power factor of ___ percent.

Figure

2-1. Sample Presite Survey Checklist (sheet 4 of 6).
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| b. Allowable voltage and frequency deviations from rated

o

values:
P (1) Voltage: + volts or +  percent.
; (2) Frequency: +  Hzor+ percent.
c. Standby power requirements: Kw at __ Hz,

_____phase, _ ___volts at a power factor of percent.

d. No-break power requirements:

(L
e. Local power company sQQ:::;;

10. Physical securit1A<:;Eit special requirements:

. ‘

N
11. Support. Q

a. Personnel.

9 ) rnel required for operation: ;

{ (2) Number for each shift: .
f (Tst) (2d) (3d)

umber of personnel required for construction and

. installation: ¢

(8) Approximate length of time required for construction

% and installation:

Figure 2-1. Sample Presite Survey Checklist (sheet 5 of 6)
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b. Storage.

(1) Inside storage (heated, secured):

\
‘ (a) Binned (sq ft): -
(b) Bulk (sq €t): .
(2) Outside storage:
(a) Closed (sq ft): (L/ ’
(b) Open (sq ft): .
(3) POL storage: \\\\_//
(a) Bulk (gals): i ;

(b) Drum (sq ft): :§Z‘~ "

c. Vehicles.

(1) Type and number ofr‘:EEEYes required for

¥ installation: ‘\\\\_ ; "

3 (2) Special cranes or hoists required (specify):
#X

g 12. Other pertinent data.

_r
\~4"j)

{ Figure 2-1. Sample Presite Survey Checklist (sheet 6 of 6).
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SITE SURVEY CHECKLIST
FOR
! INSTALLATION OF TERMINAL VHF OMNIDIRECTIONAL RANGE
(TVOR) FACILITIES

-

1. General.

a. Date: .
b. Site location: Q " FEE N
Installation
Tity S Country
¢. Project number: a
d. Project engineer: Q
Name
anteation — Office symboi
Installation g
Q\ OVON N RO TS
e. Classification: .
2

| Bri(tQask description:

Figure 2-2. Sample Site Survey Checklist (sheet 1 of 15).
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. g. Personnel centacted or present during survev:
4 Name/Grade Title Organizztion Phore No.
4
4 5 BSRENR, B . : .
(2) .
- Ry N / .

@ ' N

2. Equipment tec be installec:

a. Contactor furnished ard insfM
b. Covernment furnished aQstaHed.
c. Government furnished, cofdAactor installed.

¢. Equipment physi}&\cription chart.

& :Overaﬂ dimensions {in) wt

Qty !'!omenc%ef Height Vidth Depth (1bs)
e. %ent characteristic chart.

Operating Conditions Input Paver

Paver
Nomenclature |Temperature |Retative Humidity|Voltage [Frequency Consumption

Figure 2-2. Sample Site Survey Checklist (sheet 2 of 15).
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3. Profiles.

a. Location:

16 February 1979

!
.

b. Site marker coordinates:

(1) Latitude: _ degrees __ minutes

d. Recorder:

e. Elevation of ground at inq&::fynt:

f. Height of instrument gbove ground:

(2) Longitude: __ degrees __ minutgs__ seconds.
c. Date: Temperature:(;‘:JMsibility:

Instrument man:

___ seconds. |

g. The true north used cetermine azimuths for the horizon |
profile data sheet was obtained Wsing reference line established |

as follows:

(1) Corrected confpads north on

(date) :

by using compass reading of and

variation of
degrees, minutes)

(2) By using order
(}jﬁ:ieying firm) (Ist, 2d, 3d)
trigonometric ¢oints on
(date)
(3) By using celestial obser-
vations on .

Figure 2-2. Sample Site Survey Checklist (sheet 3 of 15).
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4. Photographs.
. a,  Title: .
(1) Source: __ .
(2) Date: .
(3) Shows: . P

b. Title: A e T -
(1) Source: Q .
(2) Date: 4
(3) Shows: ___& .

c. Title: Q .

(1) Source:

g (2) DpatC
{3) Shows: ) bl k.
d. Title:
(1) Source: .
(2) Date:

(3) Shows:

(Add additional sheets if necessary.)

Figure 2-2. Sample Site Survey Checklist (sheet 4 of 15).
2-13
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5. Topography.

a. Make complete topographic map of site with the contour
interval of feet.

b. Give narrative description of topographv and the dearee
of natural slope.

c. Are there any natural or manmadql obfects which will lie
in the radiation field? If so, provide atgon and estimated
size.

6. Ground resistance.

a. MWhat is the measured grou;;\?!§4£tance? _ ohms

b. Where was it obtainedQ

7. Soil characteristics

a. Indicate type oNgeoYegical formation: .

b. Indicate type of soil (sand, clay, loam, rock, etc.):

c. Is soil ug:?§$m over site? If variations exist, make
sketch showing location of different types of soil.

C e

d. Indicaté)hepth of water table below grade: .

e. Are there seasonal variations in the water table?

f. Does the water table vary over the area? -

If so, make sketch.

Figure 2-2. Sample Site Survey Checklist (sheet 5 of 15).
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8. Isolation.

a. From radio receiving stations or radio astronomy
installations, mark on area map:

(1) Type and size:

(2) Distance and direction: / .

(3) Are their antennas beamed? \\‘:;J’ .

(4) Do any of the beams cover this site?

b. From airfields, mark Qaa map:
(1) Type and size:

(2) Distance and Jsh;;?Tbn: Zae

(3) Tvpe of aircraft operating from:

: Co
X

(4) 1Is this site within the airfield's:

(a) deYpath? 5
(b) Holding pattern? Bon
(c) Airway? . :

c. From populated areas, mark on area map:

(1) Extent and population:

(2) Distance and direction: .

Figure 2-2. Sample Site Survey Checklist (sheet 6 of 15).
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(3) Do TV and broadcasts cover area?

9. Interconnecting communications.

a. Distance from assnciated communications station:

b. Will right-of-way be necessary for landline cables?

c. Are leased lines available?

d. Is telephone service available‘(. < B e

10. Radio interference.

2. Radio cr radar transmitte(2;~J,

(1) Distance: miles.
(2) Direction (azimut;Q degrees.
(3) Frequency: (kHz, MHz, or GH2).
(4) Type of emis bo1): ;
(5) Power: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>