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1402MAN. TXT
FCC WARNI NG

Because the 1402 uses digital electronics and a 3.59 VHz
oscillator, the FCC requires that this warning be printed.
Pl ease notify RACOMif you detect any RF problenms with the 1402.

This equi pnment generates, wuses and can radiate radio frequency

energy and, if not installed and used in accordance with the
i nstructions manual , may cause i nterference to radi o
communi cati ons. It has been tested and found to conply with the

limts for a Class A conmputing device pursuant to Subpart J of
Part 15 of FCC Rul es which are designed to provide reasonable
protection agai nst such interference when operated in a

comercial environment. Operation of this equipnent in a
residential area nmay cause interference, in which case the user
at his own expense will be required to take whatever neasures nmay

be required to correct the interference.

| NSPECTI ON
After the instrument is unpacked, it should be carefully checked
for damages received in transit. If any shipping damage is
f ound, file aclaimwith the carrier and refer to the Wrranty

Section of this manual .

Perform an electrical inspection as soon as possible after the
equi pnent is received.

RETURN FOR WARRANTY OR REPAI R

If the equipnment is to be returned to RACOM for service or
repair, please follow the procedures |isted bel ow

1 Cont act RACOM for a "RETURN MATERI AL AUTHORI ZATI ON NUMBER'

(RVA #)
By witing to: RACOM | NC.
RMA Di vi si on
5504 State Road
Cl evel and, Ohio 44134
O Tel ephone: (216) 351-1755

2 Attach a tag to the equipnent. This tag should identify the

owner of the unit and give the serial number and the RMA nunber

3 Carefully repack the unit and nmark the box with the RVMA nunber.

4 Then ship the unit to: RACOM | NC.
Repai r Depart nent

5504 State Road, Cleveland, Chio 44134

* NOTE: No nerchandise will be accepted by RACOM | NC without
an RMA nunber.

(C) RACOM INC., 1992
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1402MAN. TXT
SPECI FI CATI ONS for Mdel 1402

Call Letters: Up to 12 letters, digits, "-" or "/" (for
repeaters). Optionally proceeded by DE (fron).

Cal | Progranm ng: Programmed with switches or by a cable
to a PC (personal conputer).

Front Panel Features: TEST SWTCH for nmanual |D and testing.
SPEAKER SW TCH turns on internal speaker.
ACTI VE LED indi cates when unit is identifying.

Qut put | npedance: 600 Ohm +/- 20 %

Qut put Level: Variable from-25 to -3 DBM

Solid State Transmitter

Keying Switch: Maxi mum 200 mA to ground with maxi mum .6 VDC

drop from maxi mum 200 VDC (or |ess) source.

Moni t or | nputs: Recei ver (Rx) COR nmonitor and transmtter (Tx)
keyi ng nonitor.

Recei ver COR Mbni tor: Switch set to Active |ow or active high.

Transmitter Mnitor: Active low. Usually controlled by push-to-talk
closure to ground. Also starts tine period.

Rx and Tx Monitor Loading:
1 M maximumat 0 VDC, 0 mA for voltages
above +5 VDC.

Rx and Tx Mbnitor Levels:
Digital lowis defined as 0 to +1.2 VDC
Digital hi is defined as +3.5 to +75 VDC

Operating Mdes: 1 Identifies after each tinme period.
2 Identifies after each transnission.
3 Identifies one tine period after
begi nning of a transm ssion.
4 Identifies at the beginning of a

transmi ssi on and again one tine period
after start of the transm ssion.

Note: "Tinme Period" is the time the | NTERVAL
TIMER is set to. Typically 15 M nutes.

The following itenms are programmed into the 1402 with its
switches or with the optional PC programr ng cabl e. The call
sign and all variables are stored in a renpvabl e EEPROM

| Default | Programmabl e range

| Val ue |
_______________________ |___________|____________________________
Call Letters: | | Up to 12
Qut put Frequency: | 1080 Hz | 690 to 2020 Hz
Period Interval Timer: | 15 Mn | 0 to 98 M nutes
Moni t or Rel ease Del ay: | 3 Sec | 0 to 19 Seconds
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Code speed:

Connecti ons:
Hum dity:

Monitor Inhibit After
I dentification:

Qut put Si gnwave
Di stortion:

Qut put Noi se:

Power Requirenents:
Si ze:

Tenper at ure Range:

Wei ght :

1402MAN. TXT

Switch set from10 to 40 Words/ M nute
We recommend setting it to 24 WM n.

Screw terminal strip.

Up to 95% RH

.4 seconds

20% maxi mum

50 db bel ow rated out put

8-20V AC-DC 200 nmA

Desk top - 8.5" wide x 1.75" high x 5.5" deep
-20 degrees C to +80 degrees C

2 | bs.

ADDI TI ONAL SPECI FI CATI ONS for Mdel 1402D

Audi o Qut put :

Rel ay Contacts:

Audi o Monitor:

OPTI ONS
Part number
1402- PC
1402-R
1402-T

1402-L

1402- PCL

600 ohm bal anced, DC bl ocked and i sol at ed
fromground. Variable up to +3 DBM

Two form"C' (DPDT) contacts rated at 2 Anps.
I nput is 10K ohm i npedance (mn.) bal anced,
DC bl ocked and i sol ated from ground.
Sensitivity is adjustable down to 40 nmVAC.
for Models 1402 and 1402D

Description

Programm ng cabl e and software for a PC

El A Racknount 19" x 1.75"

120 Vac Wall plug power transforner

50 Character mcroprocessor for 1402 or 1402D
This must be programmed with option 1402- PCL

50 character PC software and programr ng cable
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1402MAN. TXT
| NTRODUCT! ON AND GENERAL FEATURES

The Racom Model 1402 is a sophisticated state of the art Mrse
Code Station Identifier which is designed with the professiona

comuni cations specialist in nmnd. The 1402, when optioned
correctly, will interface easily to any conmuni cati ons system
and will provide years of mmintenance-free service. Low power
consunption, high noise imunity CMOS logic circuits and

m croprocessor are used throughout for dependable operation in
areas where RF radi ati on can cause havoc wth |esser equipnent.
Usage of a mcroprocessor approxi mated si gnwave conpletely
elimnates key clicks that are comon to nost identifiers. Al
CMOS circuits have protected circuitry agai nst static damage

Racom products are built on 1/16" thick glass-epoxy printed
circuit boards, with all ICs nounted in sockets for ease of
servi ce. The strict usage of name brand top quality conponents
and high degree of craftsnmanship nmake RACOM t he nane to know in
t he communi cations field. As a further assurance, RACOM station
identifiers are subjected to a pre-inspection, el ectronic
calibration, performance tests, a 48 hour cycling test (burn-in),
and a functional operation test prior to shipnent.

USAGE OF THE RACOM 1402 | DENTI FI ER

The 1402 identifier is capable of producing any Mrse Code cal
sign that has between one and twelve al phabetical or nunerica

characters. The 1402 nmay be programred with the Mrse Code
characters A through Z, 0 through 9, the synbols / and - and a
"space" (no audio). Any of these Mrse characters, in any
desired order, can be accessed by proper setting of a series of
submi ni ature switches | ocated on the printed circuit board. The
twelve call letters nay be optionally proceeded by "DE" (neaning
from.

The standard Model 1402 is capable of several distinct operating
nodes whi ch conply with FCC part 81 and 90 regul ati ons. Wth a
wi de variety of external hookup schenmes, the 1402 can easily
function in these situations:*

1) Pagi ng operations

2) Busi ness Radi os (nobile or base stations)

3) Local and renpte control stations (repeaters)

4) Amat eur radi o stations

5) Marine Applications

6) Unmanned test stations or warning systens

7) Public Safety or enmergency radi o systens
* Al ways check specific FCC qualifications for your particul ar

station before using an automatic identifier.
Page 5



1402MAN. TXT

Oper ati ng Modes:

The standard 1402 will operate in four distinct nodes. The 1402
has two built-in timers. The interval timer controls the time
interval or tinme period at which identifications take place
(usual ly about 15 m nutes). The other tiner is the nonitor del ay

tinmer. This timer will delay an identification until it reaches
it's set point (usually 2 to 5 seconds). It is reset to O
whenever there is activity on any of the nonitor inputs. Thi s

timer keeps the 1402 fromidentifying on top of other traffic.

Mode 1: The unit will identify every tine interval as set
by interval tinmer.

Mode 2: The unit will identify fromO to 19 seconds after
transm ssion has ended.* This 0 to 19 second del ay
time is called "Monitor Delay Tinme".

Mode 3: The unit will identify one tine interval after the
transmtter has been keyed.* This tine interva
is set by the interval timer. G ounding the
transmitter nonitor termnal starts the tinmer.

Mode 4: The 1402 will identify over any audio at the
begi nning of the transm ssion and again identify
one time interval after the transmtter was first
keyed.* This tinme interval is set by the interva
timer. Gounding the transmtter nonitor termn na
starts the timer.

* Provided the "transmitter nonitor" is connected to the transmtter

NOTE: The "COR nmonitor" termnal and the "XMIR nonitor" term na
are active in all of the above nobdes and if either or both
terminals is given a "digital low' (less than 1.2 VDC), no
identification will take place until the "digital |ow'
resunes to a "digital high" (above 3.5 VDC)

Page 6



1402MAN. TXT
EXTERNAL CONTROLS AND POVER HOOKUP

Power Requirenents:

The Mbdel 1402 nay be powered by 8-25 volts AC/ DC which makes it
ideal for 12 volt battery operation. Power is applied between
terminals 1 and 2 of TB1 or to the power connector. These
terminals connect to a full wave bridge rectifier so the power
connections are not sensitive to polarity.

The option "T" 120 VAC wall plug transfornmer should be plugged
into the power jack or connected between termnals TB1-1 and
TB1- 2.

Fuse:

The power fuse is |located on the circuit board. This fuse
shoul d be replaced with one of the sane type and val ue.

Front Panel Controls and Indicators:
The following two switches and LED are nounted on the front panel

SPEAKER: When this | ocking toggle switch is "up", an interna
noni t or speaker is connected to the identifier's
audio circuit.

TEST: This is a nonentary contact switch that will cause
identifier to identify, regardl ess of other
condi tions, when momentarily toggled. This switch
is also used to programthe 1402.

ACTI VE LED: During normael operation, this LED will flash during
the nonitor delay period and |ight solid during
the identification period. Wen the 1402 is being
programmed, it will flash when data needs to be saved.

I NI TI AL OPERATI ON

Initial Check & Set-up:

Initial set-up of the Model 1402 will involve renoving the top
cover, which is secured by four screws. Inspect the unit at this
time for any obvious damage. I f everything | ooks proper, t he

identifier nmay be connected to an appropriate power source;
depress the "speaker" switch. The identifier should send out the
Morse Code characters "DE", neaning "froni. A newl y purchased
unit will only emt the "DE" code because the call sign needs to
be progranmed.

Call Sign Progranm ng:
Call sign programrng requires setting of switches for each Mrse

Code character or the 1402 nmay be programred froma PC (Persona
Conmputer) with its optional program cable and software.
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| NTERNAL ADJUSTMENTS

Inside the 1402 there are two rotary dip switches (SWL and SW2)
and one two section dip switch (SWB). These are dual purpose
Swi t ches.

For normal operation as an identifier, switch SWA nust be in
position "0" and the other switches function as indicated on this
page. Wen SWL in a position other than "0" the 1402 is in the
progranmm ng node and SWL determ nes the address to be programmed.
The other switches deternmne the data to be programmed at the
address of SWL. Programis discussed on the follow ng pages.

Audi o Qut put Level - R28:

R28 controls the anplitude of audi o output seen between
TB1-7 and TB1-8, for purposes of setting nodul ation or
devi ation | evels.

Audi o Monitor Sensitivity - R2 (Mddel 1402D only):

This control adjusts how much receiver audio voltage is
required to trigger the audio nonitor circuitry. Each

i ndi vidual installation may require touching up of this
control to match it to the receiver's audio output |evel.
The inportant consideration is to see that hum and noi se
does not falsely trigger the circuit.

Code Speed - SW2:

When the unit is in normal operation, switch SW2 controls
the code speed as follows: Code speed is in words per mnute.

SW2 Position | O 1 2 3 4 5 6 7 8 9
Code Speed | 40 30 24 20 17 14 13 12 11 10
Interval Tiner Mode - SWB-1:

When the unit is in normal operation, switch SWB-1 controls
if the interval timer will cycle continuously or only be
started by transnmitter nmonitor termnal activity.

On - Started by transmtter nonitor activity (Mde 3)
Open - Runs continuously (Mde 1)

This switch nust be closed or on for operation in nodes
2, 3 or 4.

Recei ver COR Monitor State - SWB-2:

When the unit is in normal operation, switch SWB-2 controls
the state of the receiver COR nonitor term nal as foll ows:
If the CORis not connected this switch should be set "open"
Oh - CORis active high
Open - COR is active | ow
Page 8
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PROGRAMM NG
The station's call letters nust be progranmed into the 1402. The
1402 also allows output frequency, interval tinmer, noni t or

release delay and its node to be custonized programmed for the
systemor to stay at our recommend val ues.

The 1402 nmmy be progranmed with its internal switches or it may
be programred by a cable connected to a PC (personal conputer).

For normal operation of the 1402 switch, SWL nust be in position
0. Whien the 1402 is being programmed, SW selects the address to
be progranmed. Switches SW2 and SWB deternine the data to be
programmed at the address of specified by SW.

Programm ng froma PC

To programwith a PC plug, the DB25 end of the programr ng cable
into one of the parallel printer ports (LPT1, LPT2 or LPT3) on
the PC and start the PC program marked "1402. BAT* on the 1402
di sk. The programwi |l instruct you as to when the other end of
the cabl e should be plugged into J2 on the 1402 and when to apply
power to the 1402.

Programm ng Wth Switches:

To programthe 1402 with switches, it is necessary to set SWW. to
the address or position to be programmed. SW2 and SWB are set to
the character or value to be progranmed. The test switch is
pushed to do the actual programmi ng. This needs to be done for
each position of SW that needs to be programmed. The active LED
will flash if the data selected with SW2. and SWB does not match
the data at the address selected with SW.

SwW DESCRI PTI ON
ADDRESS

0 Nor mal Operation
1 Call Letter Character position 1

2 - A Call Letter Character positions 2 to 10
B Call Letter Character position 11
C Call Letter Character position 12
D Monitor Delay in seconds
E Interval Tine in Tens of M nutes
F Tone Frequency, "DE" and node 4 selection

Page 9



1402MAN. TXT
Step By Step Programmi ng:

1 Set SWL to 1 for call letter position 1
2 Set SW2 and SWB to code for Call Letter Character 1
See table 1 for settings

3 Push the test switch to save the settings
4 Repeat steps 1, 2 and 3 for each call letter character
5 If the call letters have 12 characters, skip to step 9
6 Set SWL to the first not used call letter position
7 Set SW2 and SWB to the END code (See table 1)
8 Push the test switch
9 Set SWM to D
10 Set SW2 and SWB-1 to the nonitor delay in seconds.
11 Push the test switch
12 Set SWM to E
13 Set SW2 and SWB to the desired interval tinme in
m nut es
14 Push the test switch
15 Set SW to F
16 Set SW2 to the desired tone frequency, use SVWB-1 to
sel ect mode 4 and SWB-2 to add "DE" (from if desired.
17 Push the test switch
18 Set SWM to O
19 1402 is now back in normal operation. Push the
test to hear the call letters.
20 Set SW2 to the desired code speed
21 Set SWB-1 to the Interval Tiner start node
If node 1 identification is desired set this switch "open”
22 Set SWB-2 to the desired COR nonitor state

If the CORis not connected this switch should be set "open"

Call character selection at addresses 1 to C

SWB SWB | Position of SW2

-1 -2 | O 1 2 3 4 5 6 7 8 9
_____________ |__________________________________________________
Open Open | O 1 2 3 4 5 6 7 8 9

On Open | A B C D E F G H I J
Open On | K L M N O P Q R S T

On On | U \% W X Y Z / - space END
Programming in the "END' selection will tell the 1402 that this
is the end of the call and the identification will end at its
addr ess.

Mar ki ngs on SWB:

The switch SWB is general made with a marking of either OPEN or
ON. Please renmenber that for this type of switch closed is the
same as on and open is the sane as off.

10

Page 10



1402MAN. TXT

Monitor Delay Tinme Setting (Seconds) at address D

SWB | Position of SW

-1 | O 1 2 3 4 5 6 7 8 9
_____________ |__________________________________________________
Open | O 1 2 3 4 5 6 7 8 9
On | 10 11 12 13 14 15 16 17 18 19
SWB- 2 Keep this switch in the open position.

Interval Time Setting (Mnutes) at address E

SWB SWB | Position of SW2

-1 -2 | O 1 2 3 4 5 6 7 8 9
_____________ |__________________________________________________
On On | O 10 20 30 40 50 60 70 80 90
Open On | 3 13 23 33 43 53 63 73 83 93
On Open | 5 15 25 35 45 55 65 75 85 95
Open Open | 8 18 28 38 48 58 68 78 88 98

For nmode 2 operation set the interval tine to O.

Tone Frequency Setting (Hz) and options at address F

SWB SWB | Position of SW2

-1 -2 | 0 1 2 3 4 5 6 7 8 9
_____________ |___________________________________________________
See below | 2020 1660 1410 1220 1080 970 870 800 740 690

SWB- 1 Open Modes 1, 2 or 3. Also see the section on the
Interval Tinmer Mode on page 8. Set the interva
time (see above) to O form node 2 operation

SWB- 1 On Mode 4. An identification takes place inmediately
when the transmitter nonitor termnal goes to the
| ow state. Then the interval tinmer will start and
anot her identification will follow If the unit is

operated in mode 4 the Interval Tiner Mdde switch on
page 8 nust be in the on position.

SWB- 2 Open DE (from) is sent before the call letters.
SWB- 2 On DE is not sent

11
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1402MAN. TXT
TERM NAL HOOKUP GUI DE

NOTE: Al identifier termnals are referenced to ground
potential and all voltage nmeasurenments are nmade with
respect to ground (TBl-4).

POWER (TB1-1 and TB1-2)

Power of 8-25 volts AC/ DC should be applied between termnals
TB1-1 and TB1-2 or to the power connector. These termnals
connect to a full wave bridge rectifier so the power connections
are not sensitive to polarity.

The optional 120 VAC ("T" option) wall plug transforner should be
pl ugged into the power jack or connected between term nals TB1l-1
and TB1- 2.

RECEI VER COR MONI TOR ( TB1-3):

This terminal has the purpose of inhibiting or delaying the
identifier from keying the transmitter until such a tine that
there is no other traffic on the channel. Generally, this
terminal is connected to the receiver squelch circuit* in such a
fashion that a "digital low (less than 1.2 VDC) applied to the
COR terminal indicates that there is traffic on the received
frequency, and the identifier will remain quiet until the voltage
resunes to a "digital high" (more than 3.5 VDC), indicating that
the channel is cleared of traffic. Sone receivers have an
"active high" squelch voltage, where a "digital high" nmeans the
channel is busy and a "digital |ow' neans the channel is clear.
In this situation, switch SWB-1 nmay be used to invert the |eve

of this termnal. See "Option D's Audio Monitor" for further
i nformati on regardi ng COR hookups.

* May go to a "channel busy" light circuit if this is available
and electrically conpati bl e.

GROUND ( TB1-4):

Chassi s ground and conmon for the Transmtter Moni t or
Transmitter Keying and Receiver Mnitor termnals is TB1-4. This
terminal may also be used as power ground if the 1402 is to
operate off the base station's power.

TRANSM TTER KEYI NG ( TB1-5):

This is the terminal that is used to automatically key the
transmtter whi | e identification is taking place. The
transistorized ternminal is capable of switching a 200 MA | oad (up
to +200 VDC open circuit) to ground. It cannot switch AC and it
cannot switch anything that is not "ground seeking". For these
applications, the "D' option nust be used.

Whet her the transistor or relay is used, the connection is nmade
at the push-to-talk (PTT) line of the transmtter
Page 12
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TRANSM TTER, TX or XMIR MONI TOR ( TB1-6):

This terminal has the function of letting the identifier know
when the transnmitter is on the air. In al most all cases, the TX
monitor terminal is connected to the push-to-talk (PTT) 1line of
t he transmtter.* The TX nonitor termnal perforns t wo
functions: (1) It inhibits identification until the transmtter
is free, and (2) It starts the interval tinmer when used in Mdes
2, 3 or 4. The TX nonitor is an "active low' circuit; i.e., the
transmitter is considered "on" or "keyed" when a "digital |ow'
(less than 1.2 VDC) is applied to the terminal, and "off" when a
"digital high" (more than 3.5 VDC) is applied.

*  May connect to a "TX key" light circuit if avail able and
el ectrically conpati bl e.
AUDI O QUTPUT (TB1-7): (See next page for Model 1402D)

This terminal is a ground-referenced nmedi um audi o output with a

600 ohm out put i npedance. It is designed to hook directly to
the microphone input |ead of the transmitter. The identifier
audio circuitry produces a sine-wave with electronic circuitry to
prevent key clicks. Audio output anmplitude is varied by

adj usting R28. Generally, the output |evel should be adjusted for
40% devi ation, or 2 KHz on a 5 KHz system

In some cases, a resistor of 10K or greater Chns nust be placed
in series with the audio | ead to ease adjustnent of deviation and
to reduce | oading.

AUDI O GROUND (TB1-8): (See next page for Model 1402D)

TB1-8 is the ground that should be used for audio.

13
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1402MAN. TXT
ADDI TI ON TERM NALS for Model 1402D

RELAY CONTACTS (TB1-9, 10, 11); (TB1l-12, 13, 14):

These six terminals conprise two sets of SPDT relay contacts.
The relay contacts close and remain closed for the entire
duration of the identification period. One set of contacts may
be used to key the transmtter and the other set may be used to
connect audio into the transnitter m crophone circuit.

These relay contacts break down as foll ows:

TB1-9 N. C TB1-12 N. C
TB1- 10 Comon pol e TB1-13 Comon pol e
TB1- 11 N. O TB1- 14 N. O

AUDI O QUTPUT (TB1-7 and TB1-8):

This audio output is transforner-coupled, DC bl ocked and
electrically isolated fromthe chassis. Approxi mately 100 volts
may be placed across these term nals w thout damage. The out put

is a sine-wave 600 OHM inpedance and its output is variable with
R28.

AUDI O MONI TOR (TB1-15 and TB1-16):

The audio nonitor is designed to connect directly across the
receiver's volunme control term nals (high side and ground) or to
a standard 600 OHM audi o transm ssion line.* Its 10K OHM i nput
i npedance allows for relatively m ninml audio power |osses. The
function of the audio nmonitor is to keep a watch on receiver
activity and to prevent the identifier from keying t he
transmitter until the channel is clear. Its function is much
like that of the COR nonitor term nal except that it is audio-
controll ed instead of DC-controlled.

The audio nonitor needs about 40nVAC to trigger, which is
considerably I ess than what is nornmally found on audio |ines. The

sensitivity of this circuit can be adjusted by R2. Some care
must be taken in nmaking this adjustnment so that hum and noise
will not falsely trigger the circuit. The audio nonitor

termnals are transformer-coupled, DC blocked and electrically
i solated fromthe chassis. Approxi mately 200 VDC nay be pl aced
across the term nals w thout damage.

*NOTE: Sone installations may dictate hooking the audio nonitor
to the receiver speaker termnals for an audio source
This is generally not recommended because adjusting
station volune control too low will defeat the purpose of
the nonitor and risk FCC citation.

14
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AND JUMP SPL CJPE) TO UB PIN IS Y
H
7. GAEHED LINES FOR BI-726 OR TMOSS TNPUT 2 APPROX, W% GHME OUTRUT 2 TO OWWE 53 *8OK ,
DECPER AND THORZ USE RIE » 6B CHME MITH CENTER TAP WINDING :
HIA4E) USEE FULL TNPUT AND OUTEUT WINDINGS WITH HZ§ = 47 GHHE
B, CA%,CRE AND AAX 16 NOT USED. LAST REFERENCE USED 18 €29, CRIO AND RAD b y
9. GPYION © 16 NOW STANDARD FESTURE bt | & =§ #:-\ b
A0, €UT PIN 2 PRGN GROUND POR TED GRLY - %
L4 BED 18 22 1/2M FOR REG. 1402 AND 8.2 1/3W FOR 1402V HITH IS0 PARYS
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