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1.1 Introduction

This manuat contains description and operation information on the NPX138 series of
panel mount FM transceivers serial number 1238 and subsequent.

The NPX138 incorporates NAT's proven user-friendly operating system with on-line

help, making it easy to program and use. The small size makes this radio ideat for
airfframes where size and weight are a faclor.

1.2 Purpose of Equipment

The NPX138 panel mount FM Yranscelver is a stand-alone radio designed for the single
mission user. It provides all the fealures needed to satisfy FM communications within
the VHF-FM high band.

13 Features

The NPX138 covers a frequency range of 138 MHz 1o 173.995 MHz in 5.0/6.25 khz
increments. Each of the 100 available channels can include a receive frequency and
CTCSS tone, transmit frequency and CTCSS tone, and an algha/numetic identifier.

The use of NAT's DTE12 allows DTMF encoding and direct keyboard programming. A
SCAN function allows scanning of selected channels. Transmit power of either 1 watt
or 10 wafts is selectable from the front of the NPX138. Simplex and semi-duplex
operations are available. An optional guard receiver is avallable with some models,

Conveniently located beside the display are separate main volume, guard volume and
transmit select swilches, Easily identified along the bottom of the front panel are
squeich test, channel up/down and display brightness controls. The aircraft dimmer
buss provides control for the panel lighting.

Dependent on model selected the NPX138 can provide wideband {x 5.0 kHz Rated

System Deviation) and/or narrowband (2 2.5 kHz Rated System Deviation) by channel,
Audio leve! will not change when mode changes.
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1.4 Operation

1.4.1 General

In addition {0 the generat functions that are available on other FM radios, the NPX has
several fealures that extend its capability and make it easier to use. These features
include atphanumeric channel labeling, buil-in operator help, scanning, optional guard
receiver, and numsrous others.

For ease of use and operability, NAT uses the same control layout and operating
system in the NPX138 series of radios as it does in its popular Tac/Com family of radio
control heads, i

In addition to this manual, there is a help function built into the radio comprehensive
enough o address most operational questions.

Many of the front panel controls have more than one function, dependent on the
operating mode of the radio. For this reason, they have mulliple labelis. When the radio
is in "Normal’ mode (EDIT switch in the center ‘Off position), use the top label and when
the radio is in "Edit’ mode (either ‘CH' or 'ST"), use the botiom labei.

1.4.2 nitial Operation

1.4.2.1 Power-up Help

Turn the NPX on by rotating the main volume control clockwise, away from the 'Off
detent pesition. The software revision number will briefly display, followed by a screen
presenting an option for use of the on-line Help system, as shown below.

NPX FM TRANSCEIVER SCAN
ElmeTosrn (%) @-Or
i—;l_i_r— struction smx
OFF Py

@ |HEXT=0psration &
@ DisP CHAMN BRIGHT EDIT SQ  MIN cb2 @
:D@ ™ . . + cH{Q) . st O gfﬁﬂ@{ﬁ

2% seLECT —NEXT —L—— 1 Efp

If you push the HELP bution, the radic will present a iutorial on the operation of the
radio. To advance through the tutoral, press HELP after reading each screen. To exit
this initial HELP function at any time, move the NEXT swilch momentarily left or right.
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1422 initial Operating Display

If you decline ‘Help’ (by using the NEXT switch as directed), the radio will display a
surnmary of the installed functions and current settings (this feature can be disabled at
installation for faster start-up). The radic is then ready for normal operation.

NPX FM TRANSCEIVER SCAN
= — = G )HE NORM
@© [rADID sTATUS:  PNEL
Gin
@ |TZ MODE=SIHFLEY [)}6O @
@ oI5k CHAN BRIGHT T 50 MIN o2 @
oGP ™ -+ U MG O %ﬁiﬁ}@ﬁ%
RX SELECT ~—— NEXT HELP
1.4.3 Display
NPX Fid TRANSCEIVER
Channel - — .y e
Info @ G1 FOREESTRY T
Status . FHR=HI TOHES=0H :
Info @ DIsP CHAN  BRIGHT  EDIT so Mk G2 @
' ™ - @ + e st
5 RX  SELECT —a@‘-—’——’—l—}@w ggm@
/ \e '
Channe! Display Mode Brightnbss Controt

The diagram above shows a typical radio display in ‘Normal’ operating mode. The upper
row of the display containe information related to the currently selected channel. The
specific information displayed depends on the sefting of the DISPLAY switch located in
the bottom left hand comer of the front panel. When it is in the ID position {as shown
above), the display shows the channel! identifier or name. When it is in the BRX or TX
position, the display shows the respective receive or transmit information. See section
1.4.6 for turther details on the Channe! Display.

The lower row of the display contains information related to specific radio functions.
Normally, it shows the settings for lhe power level and the CTCSS tones. However,
eniaring the Status edit mode allows the display of other function settings. See section
1.4.8 for further details on displaying and changing Status information.

Fhe BRIGHT switch controls the brightness of the display text. See section 1.4.5.2 for
further details.
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1.4.4 Function Conirols

The controls located to the right of the display are ‘Function” controls. These conirols
access the radio functions most often used. Access to all other functions is via the
stalus lines {see section 1.4.8 for further detaills on ‘Status Editing’).

Main RX Volume Control RX/TX Status Indicator
| Scan/Guard TX
NPX FM TRANSCEIVER Switch
@ g1 FORESTREY X
- Guard
@ PHR=HI TGHE:‘J:GH Controls
@ Dse cgru B%H E{J.I? 8 Wi
ID®H~+ - P+ enQsr RETE
fx  SELEGT — NEXT — Ll —wELP 33@
1.4.4.1 Main RX {Receive) Volume Control

Set this rotary control to the furthest counterclockwise position (past the 'Off detent} to
turn ‘off' the radio. Rotating it clockwise will furn ‘on’ the radio. To increase the volume
of the main receiver, turn this knob clockwise; to decrease the volume tum this knob
counterclockwise.

1.4.4.2 RX/TX Status Indicator

Next to the main RX volume control is a bi-color LED indicator that displays the RX
(Receive) status of the main receiver and the TX {Transmit) status of the radio. When
the radio is transmitting the LED will fight green. When ihe main receiver receives a
signal, the LED will light amber. H the radio is idle (not recelving or transmilling), the
LED will be dark. The cofor-coding used for these functions corresponds to standard
aircraft #M radio conventions. 1t is worth noting that this is the reverse of standard
vehicular conventions so may confuse some emergency services staff familiar with land
mobile equipment.

The receive indicator (amber) informs the operator ihat the channel is active with radio
traffic of some kind. A radio that is receiving may still not produce any audio if the tones

present on the receive signal do not match the tones set in the radio. See section 1.4.8
for further details on how CTCSS tones work.
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1.4.43 Scan/Guard TX Switch

When this switch is in the SCAN position, the radio will begin scanning. See section
1.4.10 for further details on scanning.

When this swilch is in the GD TX position, all radic transmissions will be on the guard
transmit frequency instead of the transmit frequency of the current channel. The ragio
continuas to receive on both the Guard and Main receivers. This funciion only applies
to radios with the guard receiver option installed. If not, the radio will display ‘GD NOT
INSTALLED’ on the upper line when the switch is set to the GD TX position.

Set this switch o the NORM position to disable scanning. All radic transmissions will
use the transmit frequency of the current channel.

1.4.4.4 Guard Controls
NPX FM TRANSCEIVER
@ g1 FURESTEY 3 Guard
Select

o~ Switch

@ [PHR=HI TOMES=0H e

@ Disp C@N B?@ﬂ EDIT

1 Eé}?}( + - + CH ST
AX  SELECT ——NEXT ——L———L~ O

Grare AX Voiuma Control Guard BX Indicator

The guard controls are functional only in radios with the optional guard receiver
installed.

The rotary knob independently sets the guard RX volurne. In most models, there is no
‘Off detent position. On most NPX models, even with the guard RX volume set
completely counterclockwise, the operator will still hear activity on the guard channel (at
the preset minimum level).

The Guard Select switch (marked GD1/GD2 on the faceplate) selects the active guard
channel. For standard guard receiver modules (-050), the first guard channat (GD1) has
a receive frequency of 168.625 MHz and the second guard channel (GD2) has &
receive frequency of 167.950 MHz, as specified by the USFS. Radios with custom
guard receiver modules are available (-060). The transmit frequencies of the guard
channels are programmable. The Guard RX LED indicator lights amber when there is
activity on the selected guard channel.
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1.45 General Controls — Normal Operating Mode

MEYX FM TRANSOEIVER SCAN
O et FORESTRY &R &)
@ lPUR=HI TOHES=0HN

DISP CHAN  BRIGHT EDIT 50 Min bz @
DO Q@ Gh _—
g BeLeeT —nfxy 1 HELP
Channel Switch Brightness Switch Edit Swilch Squelch Pushbutton

The General Controls are those labeled in the above diagram and affect the over-all
operation of the radio. The position of the EDIT swilch determines the operating mode
of the radic. The other three controls {the two center-off momentary switches and the
pushbutton) have dual functions, operating differently depending upon the selected
operating mode.

When the EDIT swiich is in the center position {as shown), the radio is in ‘Normal’
operating mode and the funciions of the other switches are those of the upper label.

Lock the EDIT switch to either the left (CH) or right (ST) position, to set the radio in one
of the two ‘EDIT modes. In both ‘EDIT’ modes, the functions of the other switches are
those of the lower label. Engraved panel lines tie related Edit functions together. See
sections 1.4.7 and 1.4.8 for further details on editing.

1,4.5.1 Channel Switch

To scroll 1o the desired channsl use the CHAN swilch. Momentarily press it to the right
'+ to increment by one channel and io the left *- to decrement by one channel. Holding
the switch in either the left or right position causes the radio 10 continue to change
channels with increasing speed. This allows for quick selection of any channel.

Remote channel selection is possible with the instaliation of an external swiich.

1452 Brighiness Switch

The BRIGHT switch controls the brightness of the radio display. Momentarily press it to
the right '+ to increment the display brightness by one level and to the e =t
decrement by one level. There are seven brightness levels from which to select. The
radio will retain the display brighiness information when turned off, but on power up will
limit brightness to a maximum of level five.

Page &
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1.4.5.3 Squelch Pushbutton

Pressing the squelch test button over-rides all squelch logic, and lets the radio's
unsquelched audio receive signal pass o the aircraft's audio system. The squelch test
function s useful for monitoring activity on the radio when tones prevent the squelch
from opening, or to verify volume seltings or radio function.

1.4.6 Channel D!-splay

For each channel stored in the radio, there are three data lines; the ID line, the RX line,
and the TX line. Depending on the position of the DISPLAY switch, one of these data
lines will be shown on the top row of the display. Regardiess of which of the thres is
being displaysd, the channel number will always show on the far left hand side and
RX/TX functions will be operational.

1481 Il Displey Line

The ID fine includes the channe! number, the channal label or name, the scan list flag,
and the priority scan channel flag. A typical ID line might look like this:

| 01 FORESTRY  Scpt ;

Channel Label Scan Flags

The channed fabel is an alphanumeric name that may be up 1o 10 characters long. The
channel name has no effect on radio operation, and is provided for operator convenience
in identifying the selected channel.

The scan list flag indicates whether or not the radio monitors the channel during scanning.
The 'S¢’ character means that the channel is in the scan list. A dash ' indicates the

channgl is not in the scan list. The ‘P1" character means that the channe! is the priority
scan channel. A dash ' indicates the channel is not selected as a priority charnnel.

i the radic is a NPX138N, there will also be a bandwidth flag displayed on the D fine.
A typical NPX138N ID line might look like this;

01 FORESTRY & S¢ P1

Channel  Label Bandwidth  Scan Flags

The bandwidth flag indicates the current modulation acceptance and transmit deviation
mode. A ‘W character indicates that the channel is operating in wide-band {x 5.0 kHz
Rated System Deviation) mode. An ‘T’ character indicates that the channel is operating
in narrow-band (2.5 kiz Rated System Deviation) mode (refer to section 1.4.11).
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1456.2 AX Display Line

The RX ling includes the channel number, the receive frequency and the receive fone.
A typical RX fine might look fike this:

| 01 156.8750r 91 |

Channe! RX Freq. RX Tone

The radio will receive incoming FM signals that have a carrier frequency equal to that of
the receive frequency of the displayed channel.

if the dispiay shows the RX frequency as k% .%%¥¥, it means the programmed
frequency is invalid. See section 1.4.7 for details on how 1o change it to a valid value.
The smaill 'r indicates that the data displayed is ‘Receive’ data. If the radio is in
‘Simplex’ mode, an ‘s’ will replace the 'r. In ‘Simplex’ or "Direct’ operation, the radio’s
TX data matches the RX data. This permits tatk-around operation on repeaters. The
programmed TX data remains in the radio, but is unused untii the operalor returns the
radio to duplex mode.

The last three positions (far right hand side) on the RX line display an optional CTCSS
{sub-audible) tone used for repeater or squelch control. The radio has several different
methods by which to display the tone. See section 1.4.9 for further detaiis on tones.

1.46.3 TX Dispiay Line

The TX line includes the channel number, the transmit frequency and the transmit tone.
A typical TX line might jook like this: :

| 01 1568750t 91 i

Channel TX Freq. TXTone

When you key the microphone the radio wili transmit an FM signal that has a tarrier
frequency equa! to that of the transmit frequency of the displayed channel,

if the display shows the TX freguency as %¥.3%ksk¥, it means the programmed
froquency is invalid, See section 1.4.7 for details on how to change itto a valid value.
The small 't indicates that the data displayed is “Transmit’ data. If the radio is in
Simplex mode, an ‘s’ will replace the . In *Simplex’ or ‘Direct’ operation, the radic’s ™
data matches the RX data. This permils talk-around operation on repeaters. The
pregrammed TX data remains in the radio, but is unused until the operator returns the
radio to duplex mode.

The last theee positions {far right hand side) on the TX line display an optional CTCSS8

{sub-audible) fone used for repeater or squelch control. The radio has saveral differant
methods by which to display the tone. See section 1.4.9 for further details on tones.

Page 8
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147 Channel Editing

Editing is the genera! term for changing any information stored in the NPX radio. There
are two basic types of editing, all selectable from the front panel of the radio. These are
‘Channel editing’ (CH) and 'Status editing’ {ST). The iabels below the general controls
{connected by lines) represent the functions of those switches during editing.

As the name implies, the channe] editing feature, when enabled, permits the operator to
change channel data. This data includes channel names, transmit and receive
frequencies and tones, and list scan flags.

Editing of guard receive fregquencies is not possibie from the normmal *Channel Edit
mode.

Only those frequencies the radio recognizes as 'valid' are enterable, and only in the
fractional multiples aliowed.

To edit channel information, first, use the DISP switch to select the data line you wish fo
edit {ID, RX or TX)}, then enter ‘Channei Edit’ mode.

To enter ‘Channel Edit' mode, pult and lock the EDIT switch to the left (CH). The
position or character to be edited will blink. This blinking character (editing cursor}
indicates the data selected for editing.

NEX FM TRANSCEIVER SCAN
NORM
4T SO E T o -;—;—.—-
@ iy 1 asSHYEout 1E S apTX @
OFF
= _ - e {3 LE
@ |PHR=HI TOMES=0OH 9 @
@ oISk CHAN  BRIGHT EDIT SQ  MIN @
! ™ - + - + C ST ohe
) Qs e e
RX SELECT —NEXT HELP a
SELECT (Scroll Data} NEXY (meve cursory  Channel EgRt HELP

When channel editing of data Is in progress, the radio suspends normal operation and
the dual function controls work as described in the following sections.
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i4.7.1 SELECT Switch

The SELECT swilch sleps the data entry up or down (+/). The radio only permils a
valid choice for each position selected for editing. This is to aid operators in reducing
entry mistakes, particularly when busy with other flight procedures.

The selection choices string together as if in a circle, and the operator moves through
this circle with the SELECT swilch. Depending on which way the operator sets the
SELECT switch (+ or -), the editor will move around the circle in sither direction.

When editing frequency (TX or RX) the editor removes numbers from this circle that do
not apply to the particular cursor position. For-exampigé, most NPX138 radios can only
have a 3, 4, 5, 6 or 7 in the 10°s of MHz position; so the editor does not permit any other
numbers during editing from the front panel.

FRECQUENCY EDITING
WHILE # CHANNEL EDIT

When editing a channel ID labsl the editor adds the alphabelic characiers and

frequently used symbols 1o this circle that apply. For example, the blank (visible as a

flashing underline *_’ fo show the cursor location); the slash (/) and the number sign (#).
(BUIN,Q

.= ABcD

&

x*vursﬂq
1.4.7.2 NEXT Swiich

The NEXT swilch moves the editing cursor one pesition to the right if momentarily set to
‘+ angd one position to the left if momentarily sst to ', The cursor will wrap around
when it reaches either end of the line. The editor will change what choices are valid as
the curscr moves from one character to the next.

Sometimes, more than one character will flash. This is because the only valid choices
involve multiple characlers, such as the fractional kHz entry for a channel fraguency.
This is also true for tone code entries. The SELECT switch will slew through the
available entries from an internal table.

Page 10
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14.7.3 EDIT Switch

i

This locking, center-off switch selects the operating mode of the radio. For NORMAL
radio operation set the EDIT swilch to the center or *Off position. Edited data stores
automatically when changed so when ediing is complete, the operalor need only set
the EDIT switch back to *Of".

1474 HELP Swiich

You can access general operation HELP from the initial power-up screen {sée section
1.4.2.1). If you require basic help when the NPX radio is already on, cycle the radio off
and then back on again {using the volume controt or the external breaker). The option
for comprehensive help will re-appear.

1.4.8 Siatus Editing

Thers is simply not enough room on the compact front panel of the NPX radio to fit a
switch for every radio function. The solution for this is the use of status fines to display
and control features that-do not require immediate accessibility via the front panel.

As when editing channel data, the display shows only aliowable options. This mode can
aiso display the sialus of the radio quickly, without ediling any data. The Status editing
process is identical 1o the channs! editing process only the select switch doaes not
change any information.

To edit sialus line data, puil and lock the EDIT switch to the right (ST).

NPX FM TRANSCEIVER SCAN

NORM

B lpe 1739950y Th < Y ©
_ G

® |T¥ WODE=DUPLEX &9 @

@ DisP CHAN  BRIGHT EDIT S0 Mm' oz @
"0 @ R O ggnae

\ N

Seloct Seliing Disptay Next Function  Status Edit Help

Py

4}

1.4.8.1 NEXT and SELECT Switch Use

Toggling SELECT will step to the previous/next available setting for the current function.

To advance to the next function, toggle NEXT. Use the SELECT switch to again
choose the desired setting, and continue in this manner until alt the radio status lines
contain desired information.

When finished editing, simply retum the EDIT switch to 'OIf {center position) to store the
information. Exit at any lime; it Is not necessary {o go through the entire status listing.
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1.482 Status Edit Features

The STATUS EDIT features currently implemented in NPX138 are as foliows:
» TX MOBE

There are two modes possible: DUPLEX (repeater) operation, and SIMPLEX (direct)
operation. Duplex means that the radio uses both the BX and TX frequencies
programmed into the selected channel. Simplex means that the radic uses the RX
frequency programmed into the selected channel for both RX and TX purposes. The
programmed TX data remains in the radio, but is unused unlil the operator retumns the
radio to duplex mode.

» POWER

The NPX radio can transmit at either a Hi (10 watt) or LO {1 walt) power setting.

- Many radio station licenses have power restrictions at altitude, and must be set to fow
TX powsr above 5,000 feet for legal operation. This feature also helps prevent
repeater interference at aftitude and permit secure operations.

*« TCONES

Radio tones are selectable to ON, OFF, or TX ONLY, thus enabling or disabling any
tonies set on a per channel basis through channel aditing. TX ONLY enables only the
transmit tone, but not the receive one. See section 1.4.8 for further details on tones.

+ TONE DISP

The radio parmits the user to define the tone presentation to suit local operations.
This selection can be for the tone frequency itself (truncated to whole Mz}, referced to
as FREQ, or it can be one of several codes. The sequential numbers for the EIA
tones are 1-38. The alphanumeric Motorola codes are referred to as MCOBES. The
shifted octal codes used by Wulfsberg are refarred to as WCODES. Ses section
1.4.9 for further details on tones.

e SCAN

There are three scanning modes available for selection: LIST, PRIORITY, and
LIST+PRI. See section 1.4.10 for further detalls on scanning.

- P1

This is the Priority channel used in Priority and List+Priority Scanning. 1t can be set
fo any valid channel number, or i not required, can be set to NONE. When the
SCAN option is selected to LIST, the priority channels are not active but are retained
in memory. ‘See section 1.4.10 for further details on scanning.

+« PWR-UP CHAN
This is the channel the radio will go to when powered up. The operator can select a

specific channel or set this option to PDC (Power-Down Channel). PDC will cause
the radio to power up on the last used channel.

Page 12
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149 Tones

1.4.8.1 General

The tone sysiem used by the NPX radio is a Continuous Tone-Coded Squelch System
(CTCSS), as defined by an Electronic Industries Association {E1A) standard. The radio
adds these tones to the normat signal modulation {such as voice) to uniquely identify or
selact a particular radio or group of users.

More commonly, these tones are referred to as sub-audible tones. This is because the
filtering action of the radio efiminates them from the received audio. Therefore neither
the sending nor receiving parly will hear them. These tones are also sometimes
referred to as Private Line {PL) tones.

1.4.9.2 Tone Display and Selaction

The NPX radio displays the tones for the selected channel on the last three positions
(far right hand side) of the RX and TX lines. Use the Channel Edit mods to select and
store the appropriate tones for each channel. The aperator can set different tones for
receive and transmit. Seiect - if you do not require a tone.

By editing the TONE DISP status line, the operator can configure the radio to dispiay
the tones using one of four different mathods. The four tone display modes are:

+ Tone Frequency (FREQ):

This is the actual frequency of the tone, measured in Herlz {cycles/second). There
are only three digits available on the radio to display this data, so the radio truncates
any decimal fraction on the display (ie. 103.5 Hz becomes 103). Although not
displayed, the radio uses the exact frequency.

+ EiA Codes {1-38):
This is a number from 1-38 that identifies the tone in sequential order from lowest
(67.0 Hz) to highest (250.3 Hz)

+ Wulisberg Codes (WCODES):

These are sequeniial shifted OCTAL codes based on the thumbwhesl design of the
Wulisherg C-1000 control. Because they are missing numbers ending in 0 & 9, they
can be confusing, especially to those familiar with the straight sequential number of
the EIA codes.

+ Motorola Codes (MCODES).

These are alphanumeric codes that often appear in the land mobile businass,
especially if Motorola equipment is used.

Page 13
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Table 1 below shows the four different display opficns for each of the available tones.

Tone Freguency {Hz) 1-38 WCODE MCODE
67.0 1 01 XZ
71.9 2 02 XA
744 3 03 WA
77.0 4 04 XB
79.7 5 05 SP
82,5 5] 0s YZ
85.4 7 o7 YA
88.5 8 ] YB
81.5 g 11 Zz
94.8 10 12 ZA
97.4 11 13 ZB
100.0 12 14 1Z
103.5 13 15 1A
107.2 14 16 1B
110.9 15 17 27
114.8 16 18 2A
118.8 17 21 2B
123.0 18 22 3Z
127.3 19 23 3A
131.8 20 24 3B
136.5 21 25 47
141.3 22 26 Ly
146.2 23 27 4B -
151.4 24 28 5Z
156.7 25 31 5A
162.2 26 32 58
167.9 27 33 6Z
173.8 28 34 6A
179.9 28 35 6B
186.2 30 38 77
192.8 31 37 7A
203.5 32 38 M1
210.7 33 41 M2
21841 34 42 M3
225.7 35 43 M4
233.6 36 44 M5
241.8 37 45 Me
250.3 38 45 M7
Display Options
Table 1
Page 14
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1.4.9.3 Tumning Fones On and Off

The NPX radio also has the capability to have tones enabled or disabled globaily. By
editing the TONES status line, the operator can set all the tones ON, OFF or 1o TX
ONLY.

TONES=ON enzbles all the tones programmed .into the individual channels.
{Remember that some channsls may have no tones programmed.) Both the frequency
and tona of incoming signals must be correct to hear the receive audio. If the incoming
frequency is correct, but the incoming tone does not match the tone set in the radio, the
radio will not produce any audio. The RX indicator fights whether ihe logic is correct for
audio or not, to warn the operator that the channel! is active with radio traffic of some
kind.

TONES=0FF disables all tones. The radio will still display the individuat tones on the
RX and TX channel display lines, but only for reference purposes. Al incoming
transmissions on the RX frequency will be heard.

TONES=TX ONLY enables all transmit fones but disables all receive tones. This is
used on 1).S. Forest Service contracts, for example, where the tones are needed only to
open the repeater and serve no RX sguelch function.

1.4.10 Scanning

1.4.10.1 General

Scanning is an automatic internal function that rapidly samples a selected group of
channels. 1t is very useful for chacking radio traffic on one or more channels, while stilt
working a ‘home’ or monitor channet.

When scanning is active, the radio ignores all CTCSS/Sub-audibie Tones. It does not
test for these conditions when dstarmining whether or not to lock on to & channel
{although tones do remain active for squeich control), This is because the delay 1o test
for tones is so long (compared to the channel fock-up fime), that it would seriously
compromise scanning. It takes almost half a second to provide tone decoding, which
would result in virtually useless scanning of 2 channels/second. The radio will stop on
any flagged channel thal has a correct RF signal present, but there may be no audible
signal if the tones do not match those set in the radio. To avoid any confusion, set
tones to OFF {via the status edit mode) during scanning so that you will hear all
channeis.

In order to be detected properly, a signal needs to be slightly stronger when the radio is
scanning than when the radio is in ‘Normal’ operating mode.
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14.10.2 Scan Operation

NPX Fid TRANSCEIVER SCAN
NORM
B[ L-scannIne 807

— T
OFF &b

@ |FHR=HI TB[-.;EE::GFF ®
@ DisP CHAN BRIGHT EDIT 50 G2 @

n@m—+ —+CHST O i:gm%

SELECT ~—NEXT HELP

Activate scanning by moving the SCAN/NORM/GUARD TX toggle switch 1o the SCAN
position. The ‘home’ channel is the channe] that the radio was on before scanning was
activated.

The radio scans the home channel and alf channels on the ‘scan list’ at a maximum rate
of 30 channelsfsecond.

When the radio is actively scanning, a SCANNING message will appear on the upper
row of the display. When the radio has found and locked onfo an aclive channel, the
display will show the correct channel data corresponding to the display mode selected
{ID, RX or TX).

if the operator keys the transceiver while the radio is actively scanning, the radio will be
re-channeled to the ‘*home’ channel for transmission. If the radic is locked onto a
channel, transraission will occur on that channel.

From the SCAN status line, the operator may select one of several pre-defined modes
that control how the radio will canry out the scanning function. They are described in the
foflowing section.

1.4.10.3 Scan Modes

You can designate any NPX channel as a PRIORITY channel and/or a LIST channel.
The appropriate scan flags will appear after the channst name on the ID line (P1 and/or

S¢). Any or all of the channels can be in the scan fist for LIST SCANNING, but only one
channel can have the Priority designation.
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Use the status edit mode to select both the priority channe! and the SCAN MODE. Use the
channel edit mode to tag channels for list scanning. The three scan modes are as follows:

+ LIST Scanning

The second last space on each channel ID line indicates whether that channel is in
the scan list or not. If it displays a dash ', the channet isnot in the list. i the channel
is in the list it displays the scan flag (Sc). Use the channel edi{ mode to change the
scan list status for each channel. You may place any number of channels in the scan
hist: but for effective scanning operation, you should keep the number 10 a minimum.

Onee scanning is activated (using the front panel SCAN swilch), the radio will move
through all the flagged channels in consecutive order until it detects a carrier. it will
remain on that channel until {raffic stops, then wait for & 2-3 second latency period to
penmit the operator 1o reply. If there is no further activity, the radio will continue
through the list, and then start over. When scanning is tumed off, the radio resumes
hormal operation on the home channel (the one set before scanning began).

During List scanning, the operator can use the front panel CHAN switch 1o delete
‘nuisance’ channels. If the radio locks onlo a channsl, and the operator does not want
fo monitor that channel, he may move the CHAN switch to the left ' o temporarily
delete that channel from the scan list. That channe! will remain out of the scan list
until the operator disables the scan mode {either by moving the scan swilch back to
NORM or by turning off the radio;.

* PRIORITY Scanning
‘The radio scans the home ¢hannel plus one priority ehannel. 1t will continue scanning
the priority channel if it finds an active channel.
To avoid accidental duplicalion, use the Stalus Edit mode to set the priority channel.
‘P1’ designates the priority channel; the fowest priority is the home channel. The P1°
flag will appear on the last space of the 1D line of the appropriate channel.

if the radio receives a transmission on the home channel, it will continue to check

P1. The check during priority scan is very fast, about every 1/3 second, and will
sound like a faint tick when occurring during other reception. If there is activity on the

designated ‘P1’ channel, the radio will re-channel to that frequency, regardless of
activity on other channels.

The radio will return o the home channel 2-3 seconds after activity on the priority
channel has ceased.

+ LIST+PRIORITY Scanning

In this mode, both LIST and PRIORITY features are combined, so that the radio
chacks ‘Hist while still periodically lesting for activity on the priority channel. in this
case, list channels have a lower priority than the home channel, and are scanned
only when there is no activity on tha other two.
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1.4.11 Wideband/Narrowband Qperation

The NPX138N is capable of operating in either a wideband mode (+ 5.0 kHz Rated
System Deviation} or narrowband mode (+ 2.5 kHz Rated System Deviation).

1.4.11.1 £diting Wideband/Narrowband Flag

To edit the Wideband/Narrowband channel characteristic, place the ‘DISP” switch 1o the
tD position and place the radio info channet edit mode. Use the NEXT switch to place
the EDIT CURSOR in the correct display position, marked by the current flag selting
{Note: the character should be flashing). To change this selection use the '+ or
SELECT switch, The channel data will save automatically when you exit ‘Edit’ mode.

The 1D line displays a "% character when the radio is in ‘Wideband’ mode. The ID fine
displays an 'I)* when the radio is in ‘Narrowband' mode {refer fo section 1.4.6.1).

1.4.12 Configuration Mode

This mode of operation is not required for normal operation and is intended o aid in
senvicing and radio set-up. Various firmware functions of the radio can be set via this
mode. Entering this mode requires a special code and swilch sequence, and should be
USED ONLY AT THE FACTORY OR BY QUALIFIED SERVICE PERSONNEL,

1.5 Specifications
1.5.1 Electrical Specifications
Input power 28 Vde nominal
Current consumption 0.5 A receive/2.0 A transmit (fypical)
0.8 A receive/3.0 A transmit (max.)
Panel lighting 28 Vdc, 14 Vdc or 5 Vde dependent on model,
Sidetona otsiput 25 mW @ 8080 Q, adjustable,
Microphone Amplified Dynamic or equivalent, 150 Q
balanced/unbatanced
Frequency range 138.000 MHz to 173.995 MHz
Tone capability 38 standard CTCSS tones
Operating mode simplex or semi-duplex
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1.5.2 Recelver
Channel increments 5 kHz/6.25 kHz
Audio output 100 mW @ 600 Q Bal/Unbal
SensHivity: Main 6.5 vV max. @ 12 dB SINAD

Guard 0.5 uV max. @ 12 dB SINAD
Spurious response rejection >70 dB
Adjacent channei rejection:
NPX138 (all models) 70dBmin. @ %25 kHz
NPX138N (all models)
Wideband 70 dB min, @ % 25 kHz
Narrowband 60 dB min. @ £ 12.5 kHz
Intermodulation rejection 70dB

Hum and Noise ratio

Unsquelched =>50dB
Squeiched < -B0 dBw
Distortion < 4% @ rated output
1.5.3 Transmitter
RBF power oulput 1 W/10 W Selectable

RF inputfoutput impedance 502 nominat

Rated System Deviation:
NPX138 {all models)  +5.0 kHz max., limited
NPX138N (ali modsls)

Wideband + 5.0 kHz max., imited
Narrowband + 2.5 kHz max., imited

Conducted spurious emissions
High power -84 dBc
Low power -55 dBc
Carrier frequency stability £0.0003 %
M hum and noise ratio »40 dB
AM hum and noise ratio >35 dB

Distortion <4 %
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1.5.4

Physical Specifications

Height 47.6 mm {1.875 inches)

Overall length 219.5 mm (8.64 inches)

Depth behind panel 194.6 mm (7.66 inches}

Width 146.1 mm {5.75 inches)

Weight 1.4 kg (3.0 bs)

Mounting Std. Dzus mounting (4 fasteners)

Connector type 25 pin D-subminiature male {pins}

Antenna connector BNC female
1.5.5 Environmental Specifications

Temperature 30C10+80C

Altitude 50,000 feet

Humidity 95 %

Shock 12g {any axis)

DO-180C Env. Cat. [BAD1]IZBABMNDOOOCIXABABALIAXXX
1.6 Unit Nomenciature

NPX13& radios are identified as follows:

NPX138 N - 000

Narrowband

Ar Opfions
Capability
1.6.1 Narrowband Capability
NPX138 N - 000
N = Wideband and Marrowband modulation
Blank = Wideband modudation only
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1.6.2 Options

1.6.2.1 Lighting Power
NPX138 N - 000
0 = 28 Vde Lights
1 = 14 Vdc Lights
5 = 5 Vde Lights

1.8.2.2 Special Options

NPX138 N - 000

0 = No Special options installed

5 = USFS Standard Guard

Other = Special oplions installed - consult factory for details
1.6.23 Voice-Inversion Encryption

NPX138 N - 000

4
1

No Encryption
Encryption

HI
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