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WARRANTY STATEMENT

Zetron, Inc. warrants that all equipment sold pursuant to any agreement
shall be free from defects in material and workmanship at the time of
delivery. The warranty shall extend from the time of delivery for one year.
The buyer must provide written notice of any defect to Zetron within this
warranty period. If the defect is not the result of improper usage,
service, maintenance, or installation and if the equipment has not been
damaged or modified after delivery, Zetron shall, at its option and after
the buyer has returned the equipment to Zetron, 1. replace or repair the
defective part or parts of equipment, 2. replace the equipment, or

3. refund the purchase price. Shipment of the equipment to Zetron’s
facility shall be borne on the account of the buyer.

1. Consequential Damages: Zetron shall not be 1iable for any incidental
or consequential damages incurred as a result of any defect in any
equipment sold hereunder, and Zetron’s liability is specifically
limited to the obligation described herein to repair or replace a
defective part or parts covered by this warranty.

2. Exclusive Warranty: The warranty set forth herein is the only
warranty, oral or written, made by Zetron and is in lieu of and
replaces all other warranties, expressed or implied, including the
warranty of merchantability and the warranty of fitness for
particular purpose.



FEDERAL COMMUNICATIONS COMMISSION (FCC) REGULATIONS

To comply with FCC regulations, the following must be met:

1.

If used in the End-to-End configuration, then the FCC registration
number (EYB5Q5-71748-0T-R), Ringer Equivalence Number (0.7B) and
Interface Jack (RJ11C) may be reported to the business office of the
local telephone company, if requested.

If used in the 2 wire DID or 4 wire E&M configuration then the FCC
registration number (EYB5Q5-71748-0T-R), ringer equivalence number
(0.0B), Service Order Code (9.0F), and Interface Jack (RJ2EX) should
be reported to the Centralized Operations Group (€C0G) rather than the
local area business office. The COG Group is better equipped to
handle the complex signaling requirements of these devices. The
Facility Interface Code for E&M operation is TLI1E for the DAPT-1000
end of the connection. (TL11M for the Telco end).

This device complies with Part 15 of the FCC rules. Operation is
subject to the following two conditions:

a. This device may not cause harmful interference.

b. This device must accept any interference received, including
interference that may cause undesired operation.

This device must not be installed on coin-operated or multi-party
telephone lines.

If this unit malfunctions, the telephone company may disconnect
service temporarily. If disconnection is necessary, the telephone
company must attempt to notify the user in advance, if possible. If
not, they must notify the user as soon as they are able.

Repair work on this device must be done by ZETRON, INC.




COPYRIGHT NOTICE

The software in this product is cop&righted by and remains the property of
Zetron, Inc.. Reproduction, duplication, or disclosure is not permitted
without prior written consent of Zetron, Inc.. No part of this document
may be copied or reproduced in any form without the prior written consent
of Zetron, Inc..

TRADEMARKS

Touch-Tone is a registered trademark of AT&T.

Golay is a recognized trademark of Motorola, Inc.

PG-50 is a trademark of Standard Communications, Inc.

Reach is a trademark of Reach, Inc.

GE is a trademark of General Electric, Inc.

NEC is a trademark of NEC America, Inc.

Zetron is a registered trademark of Zetron, Inc.

A1l other product names in this document are trademarks or registered
trademarks of their respective owners.

INSTALLATION WARNING

This equipment generates, uses, and can radiate radio frequency energy;
and if not installed and used in accordance with the instruction manual,
may cause interference to radio communications.

Installation of the DAPT-1000 should be accomplished by personnel with
experience in radio and paging systems. Specialized knowledge in telephone

systems is also important to ensure a smooth interface when connecting with
the Telco network.
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SECTION 1 - INTRODUCTION

GENERAL

The Zetron Model 32 DAPT-Jr is a fully automatic Dial Access Paging
Terminal, specifically designed to provide flexible operation for
industrial plant paging applications and for small RCC service, yet at a
low cost. The DAPT-1000 is considered the industry standard for
interconnecting the telephone system and a radio transmitter to perform
selective signaling activation of paging/mobile decoders. The DAPT-Jr was
developed by minimizing the extensive features of the DAPT-1000 and thus
reducing the cost. This makes the DAPT-Jr ideal for small systems that are
;erviced by only one telephone input and don’t need a lot of surplus
eatures.

Through advanced technology software, the DAPT-Jr provides most features
found on terminals costing several times as much. In addition to one-way
selective calling of pagers, the 1000-call, tone-format DAPT-Jr includes a
talkback interface for two-way communications and phone call origination
for mobile and handheld radios. State-of-the-art microprocessor circuitry
combined with meticulous engineering provides compatibility with the most
popular signaling formats used in the communications industry today. Even
the newest binary digital display paging formats can be encoded by the
DAPT-Jr. These and other programmable features enhance the flexibility and
increase the range of applications for the DAPT-Jr.

The capabilities of the DAPT-Jr are complemented by its small size. At

11" x 8" x 2.3", it conveniently fits in an office environment or on an
equipment shelf.
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SECTION 1 - INTRODUCTION

FEATURES

- Capacity of 100 or 1000 calls

- Encodes most popular paging formats

- Remote access to field programmable functions

- 100% number substitution for pager interchange

- Remote programming of pager validation

- Individual selection of pager voice interval

- Talkback paging for use with two-way radios (duplex operation only)

- Calling from mobile to landline, pager, or mobile

- Field configured telco interface for end-to-end,
selector level, E&M Type I, PBX loop start, PBX
ground start trunks

- Optional dial click decoding for rotary telephones

- Field programmed Morse Code station identifier

- Input to inhibit paging when radio channel is busy

- Operation from 120V AC or 12V DC

1-2
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GENERAL SPECIFICATIONS
Call Capacity

Signaling Formats

Morse Code ID

'SECTION 2 - SPECIFICATIONS

100 or 1000 calls

Field programmed capcode prefix digits
Motorola and GE two-tone sequential
Five/Six-tone sequential

Reach two-tone

POCSAG (NEC D4) numeric display
Motorola GSC numeric display

HSC tone and voice, numeric display

Automatic Station ID 1200 Hz at 20 WPM
15- or 30-minute intervals
5 WPM remote verify mode by telephone

PROGRAMMING SPECIFICATIONS

Access

Storage
Settings

Remote or Local via DTMF telephone
Access code required, field changeable

High 1ifetime nonvolatile RAM

Paging format digit block, timing, function codes
Pager Validation/Invalidation, Substitution

Pager Talk Time

Station ID

Talkback Timers/Modes/Originate Parameters
Calibration/Adjustment/Test Modes
Security/Program Access Codes
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SECTION 2 - SPECIFICATIONS

SIGNALING SPECIFICATIONS

Frequency Range
Amplitude Stability
Tone Freq Accuracy
Tone Freq Stability
Tone Distortion
Output Transformer

Audio Conditioning

Control Relays
Digital Data

Digital Mode
Channel Busy/COR Input
Power Supply

Operating Temperature

Size

Weight

2-2

50 Hz to 3500 Hz
+1.0 dB maximum
+0.1%

+0.005%

2% nominal

Balanced 600 ohm
Level 0 to 2V pk-pk

Tone and voice level adjustments

Jumper for tone de-emphasis
Jumper for voice pre-emphasis

PTT DPDT contacts, rated 1A at 26V AC

Unipolar 0-5V, adjustable
Programmable polarity

5V TTL logic
Jumper for polarity selection

Contact closure or voltage level
Jumpers for impedance and polarity selection

120/240V AC +15%, 48-62 Hz
12v DC

0 to +65 "Celsius

2.25"H x 8"W x 10.5"D
Desktop/Shelf mountable

51b



SECTION 2 - SPECIFICATIONS

TELEPHONE INTERFACE SPECIFICATIONS

Type

Connector

Line Coupling

Progress Tones

Protection

FIELD SELECTABLE
End-to-End Toop start
PBX loop control (pulse or DTMF)
PBX E&M Type I tie trunk
OPTIONAL
Rotary click option
Selector level (DID immediate, DID wink)
PBX ground start

RJ11-C modular connector

600 ohm Transformer, 66 dB Longitudinal Balance
300 to 3500 Hz frequency response

Beep 1000 Hz Prompt
Busy 500+250 Hz - 0.5 sec On, 0.5 sec Off
Ring 500+32 Hz - 2 sec On, 2 sec Off

High voltage varistors

SELECTOR LEVEL AND PBX LOOP SETTING SPECIFICATIONS

Inputs Accepted

Wiring
Incoming Call

Outgoing Call

Answer Supervision

Dial Pulse Acceptance

Dial Pulse Current

Battery

Dial Pulse current across tip-ring (see below)
DTMF 16 tone pairs on tip-ring

2 leads: tip and ring
Immediate dial start across tip-ring pair

10 pps rotary dial across tip-ring
Not applicable to central office selector level

Battery Reversal

100 to 250 msec after last incoming digit

PBX Setting: 1 second silence and 400 msec beep
Selector Setting: 5-second billing delay

5 to 33 pulses/second
8 millisecond Make-during-Break Immunity

17 to 39mA limiter
4 to 12mA threshold detector
Maximum resistance of 2400 ohms

Supplied by paging terminal
-46 to -51 volts DC

Unsupervised: Tip=+, Ring=-
Supervised: Tip=-, Ring=+

Calling Party Disconnect Current loss (Break) longer than 350 msec

Forced Disconnect

Return to unsupervised state 2 seconds after paging
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SECTION 2 - SPECIFICATIONS

PBX E&M TYPE I TIE-TRUNK SETTING SPECIFICATIONS

Inputs Accepted ' Dial Pulse current on M-lead (see below)
DTMF 16 tone pairs on tip-ring

Wiring 5 wires: tip, ring, E, M, ground

Incoming Call PBX connects M-lead to -48V DC

Outgoing Call 10 pps rotary dial from E-lead to ground

Call Answer 100 to 250 msec after last incoming digit

1 second silence and 400 msec beep for pager #
Terminal connects E-lead to ground

Dial Pulse Acceptance 5 to 33 pulses/second
8 millisecond Make-during-Break Immunity

Dial Pulse Current 17 to 39mA limiter
4 to 12mA threshold detector
Maximum resistance of 2400 ohms
Battery Supplied by PBX
Unsupervised M-lead: open circuit or ground
Supervised M-lead: -48V
Calling Party Disconnect Current loss on M-lead (Break) longer than 350 msec

Forced Disconnect Terminal opens E-lead 2 seconds after paging

END-TO-END SETTING SPECIFICATIONS

Inputs Accepted DTMF 16 tone pairs overdial on tip-ring
Rotary dial clock overdial with Dial Click Option Card
Wiring 2 leads: tip and ring
Incoming Call Ring Detection on tip-ring pair
Call Answer Programmable delay, 0 to 35 seconds

Closure across tip-ring
Calling Party Disconnect 8-second timeout at end of page

Forced Disconnect Terminal opens tip-ring 2 seconds after paging
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RECEIVER INTERFACE SPECIFICATIONS

Base Station
Switching Algorithm
Receive Audio Input
Disconnect Code

Channel Busy/COR Input

Call Limit Timer
Call Limit Warning
Mobile Activity Timer

Call Origination

Landline Calling

Toll Restrict

Duplex

Mobile carrier control

Unbalanced, 0.2 to 20V pk-pk adjustable
"#" for 200 msec

Contact closure or voltage level
Jumpers for impedance and polarity selection

Programmable, 0-990 seconds

Programmable, 0-990 seconds Before Expiration
Programmable, 0-99 seconds

Programmable Enable

Connect code "*" with security code

Mobile to landline, to pager, or to mobile
Available for end-to-end, PBX Loop, and PBX E3M
DTMF to 10 pps conversion

Non-regenerated DTMF dial through

Programmable 1- or 0- dialing
Prevents DTMF dial through
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DIAL CLICK OPTION CARD SPECIFICATIONS

Installation
Inputs Accepted
Input Level
Frequency Response

Click Acceptance

Digit Acceptance

Click Detector

Auto-Calibrate Option

2-6

Inside paaina terminal
Rotary audio clicks
Ad.iustable

4-pole Low Pass at 300 Hz

2 to 21 Clicks, 5-33 pps

Click Pair every 93.75 msec
Duration <12.75 msec and >50 usec
Restart Zone 12.75 msec

No Click in 93.75 msec

Attack Time 10 msec
Decay Time 100 msec
Adjustable Threshold
LED Output

Compensating Difference Tracking Algorithm
Prefix Digits Required, 1-0

Pulse Acceptance, 5 to 15 pulses/second
Missing Single Click Immunity

Long Digit Rejection >2.4 seconds
Inter-digit Spacing >450 msec

Auto-mute Time Compensation

5-second Inactivity Timeout
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SECTION 3 - BASIC OPERATION

INTRODUCTION

Although paging operation depends somewhat upon the phone 1line setting,
type of pager being accessed, and whether or not the security code has been
enabled through field programming, alerting a pager and sending a voice or
display message can basically be described by following events:

Phone caller picks up phone and calls terminal.

Terminal detects phone line activity and Answers, going off-hook.
Terminal takes in Pager Number.

If Pager is Display type, terminal sends audible chirp prompt

to caller and takes in Numeric Message.

Terminal sends audible ringing to caller while transmitting paging
tones or binary digital address code over radio channel.

If Pager accepts talk time, terminal sends single beep to caller and
connects phone audio to radio transmitter for duration of talk time.
. Terminal sends busy tones to caller for 2 seconds, then disconnects
phone 1ine, going on-hook again.

~ (=) (3, 2N
. . . . . .

This section will describe the fixed characteristics, programmable
features, and types of accessory phone lines that affect the operation of
the DAPT-Jr.

POWER-ON

Following installation by qualified radio service personnel, plug in the
wall transformer and connect the power plug into the back of the Model 32.
The display on the front panel will illuminate and the unit will perform a
built-in self-test, spell out various messages, and finally display
".---". A code number instead of the minus signs signifies a fault
condition. If this should occur, note the fault code and power down the
unit. The fault code can be referred to in Section 9. If a call for
repair service is necessary, please report the fault code.
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FRONT PANEL INDICATORS

INDICATOR

Power

Display

Ring

Line

Xmit
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DESCRIPTION

",---" Decimal point on left-hand digit 1ights when
the internal +5V power supply is up.

Under normal paging, this 3-digit read-out indicates
the three digits of the pager being signaled.

"-.-" when the unit is idle.

"CLr" when the program memory is initialized.

BLINKS with the error code in display if a self-test error

is detected.
" 0 " while the security code is entered.

BLINKS if the radio channel is busy when paging
is attempted.

"tSt" during test mode

ON when an incoming phone 1ine receives ringing pulses.

ON when a phone line is answered or is receiving

dial pulse closures from the selector-level or PBX telco.

ON when a transmitter is keyed and is transmitting.
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REAR PANEL CONNECTIONS

CONNECTION

Phone Line

Radio

Power

DESCRIPTION

Modular RJ11-C jack for dial-in telephone line.
An internal jumper board sets the telephone line type
to selector level/PBX loop, PBX E&M, or end-to-end.

A removable screw type connector for transmitter or
two-way duplex base station:

System Ground,

Transmitter Audio,

Radio Channel Busy/COR/CAS Input,

Transmitters Push-to-Talk Relay,

Digital Pager Data and Mode Outputs,

Receiver Audio.

9V AC or 12V DC power jack input.

Note: See Section 7. for details on Installation
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PROGRESS TONES

The DAPT-Jr can be accessed from the switched telephone network or from
PBXs using any Touch-Tone telephone. Rotary dial phones may be used with
selector level/PBX phone trunks or on end-to-end 1ines with the terminal’s
optional dial click board. A variety of progress tones are generated by
the terminal to notify the caller of the progress of the paging cycle and
also to prompt for further action.

PROGRESS TONE MEANING

Single Beep Ready for pager number, or voice message
Double Beep Talkback time 1imit close to expiring
Triple Beep Program memory loss or failure;

reprogramming required
Continuous Beeping Unrecoverable equipment failure; repair required

Quick Beep Ready for next programming value,

Chirp Ready for display message or programming command
Ringing Paging tones being transmitted

Interrupted Ringing Busy radio channel

Busy End of page, Invalid pager #, or error

Five Beeps Call/page completion

ACCESSING PAGERS

The terminal can be ordered with a 100-call or 1000-call capacity as
indicated on the order form. In the 100-call configuration, each pager is
assigned a number from 00 to 99 which is its "pager code". The pager code
is keyed in by the phone caller (end-to-end or PBX) or supplied as the two
digits of the phone number (selector-level) to call one of the 100 pagers
contained in the terminal’s format block. The pager code corresponds to
the last two digits of the pager capcode. The leading digits of the pager
capcodes and any function digits can be programmed into the terminal (see
Section 4).

In the 1000-call configuration, each pager is assigned a pager code from
000 to 999. The caller enters a three-digit number (end-to-end or PBX) or
the terminal uses the last three digits of the phone number (selector-
level) to call one of the 1000 pagers. The first digit of the pager code
determines which block of 100 pagers. The last two digits corresponds to
the last two digits of the pager capcode. The leading digits of the pager
gapcodes ?nd any function digits can be programmed into the terminal (see
ection 4).

PAGER ATTRIBUTES

Each of the 1000 pagers that can be signaled by the terminal has an
individual set of characteristics or attributes that are stored in the
memory of the terminal. These attributes such as validation, substitution,
two-way communication, and talk time are individually programmed for each
pager (see Section 4). However, the format and capcode prefix digits are
programmed for an entire block of 100 pagers because they are FORMAT
ATTRIBUTES.
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Field programming is done using an ordinary Touch-Tone phone by calling
into the terminal, entering the Program Access Code to initiate programming
and entering other key sequences to form programming "commands". These
commands are all detailed in Programming Section 4. For now, let’s just
say that these various attributes must be programmed correctly so that the
paging tones, voice message, and display message go out properly. In
addition, these field-programmable attributes are stored in a memory chip
whose contents are retained by its own built-in five-year battery.

VOICE MESSAGES

For tone and voice pagers, a live voice message (phone caller connected
live to the radio transmitter) can be sent after the pager has been
alerted. The duration of the voice message is determined by the pager
attribute called Talk Code. Each pager can have any one of 4 talk codes
labeled 0, 1, 2, and 3. Each talk code is programmed for a specific
duration from 0 to 99 seconds.

After the pager has been alerted, the terminal finds the pager’s talk code
in the pager attribute memory. If the talk code’s time is O seconds, then
a tone-only page is sent; otherwise the caller can talk to the pager for as
many seconds as have been programmed into the talk code. Talk code
settings are field-programmed (see Section 4.).

DISPLAY MESSAGES

If the pager code selects a display pager, then the terminal sends an
audible chirp sound back to the calling party. This is a special prompt,
asking for the display message. The caller then keys a numeric message
(digits 0-9) on the Touch-Tone phone, and ends the message with the # key.
The terminal then sends ringing tones to the caller and transmits the
digital message along with the pager address/alert code over the radio
channel. If the pager is programmed to be tone-only, then paging begins
immediately upon receipt of the pager number. If the pager is programmed
with non-zero talk time, the terminal will send a single beep to the caller
after the pager has been alerted to prompt for a voice message.

The display message lengths supported by the terminal depend upon the type
of pager being alerted:

Pager Type Max Message Special Characters
NEC D3 20 characters
POCSAG 20
GSC 12
HSC 12 * key will generate a hyphen -
REPAGING

The DAPT-Jr has an additional feature for sending more than one page
without rephoning the terminal. To do this, the # key is pressed during the
talk time (voice interval) or during the 2-second busy tones just before
the terminal disconnects the phone line. When the terminal recognizes the #
key, it issues a single beep. Then another pager code may be entered.
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SECURITY CODE

The terminal is attached to a standard phone 1ine, and normally is
accessible by anyone knowing or discovering the phone number or block of
phone numbers. This may not be the most secure system unless some sort of
password or security code is required before the terminal allows paging.
Such a field-programmable security code is a standard feature of the DAPT-
Jr. If the security code is enabled, the terminal will give a single beep
after it answers the phone. The caller must then enter the correct 3 keys
from a Touch-Tone phone in order to have paging proceed, otherwise the
terminal will disconnect the phone. The security code is enable by
programming into the terminal’s program memory just as any other attribute
would be (see Section 4). A security code of 000 turns off security
checking. See Section 4 for what to do if you forget the security code.
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END-TO-END TELCO

The type of phone line connected to the DAPT-Jr is field adjustable as
end-to-end, PBX loop trunk, E&M tie-trunk, or hardwired phone. Any other
configurations need to be special ordered. An End-to-end phone line is the
same as that for a private residence. A single phone number, when dialed
by any paging customer, causes a ringing signal to be sent down the phone
wire pair to the terminal. When the terminal answers the 1line by drawing
loop current across the tip-ring wire pair (off-hook), the phone company
connects audio between the caller and the terminal and reverses the battery
voltage to the phone. The terminal then sends a single beep to the caller
to have the caller key a pager number on his/her telephone keypad. This
"overdialing" after the call is connected must be performed with Touch-Tone
phones equipped with polarity guard.

For use with rotary dial phones, the phone equipment must pass residual
audio clicks of the dial turning, without disconnecting the caller. The
optional Dial Click Detector Card with special software converts these
clicks into a usable pager number. This conversion process generally
works, but each installation should be tested before having callers rely
upon overdial click interpretation. Note that most electronic "Universal
Dial" phones with FET loop current interrupters do not provide clicks that
are sharp enough to be passed through phone equipment.

End-to-End Line Paging Flowchart

1. Detect Ringing cycle.
Wait Programmed Answer Delay.
Answer phone line.

2. Is Program Memory OK?
:Yes - Single Beep
:No - Beep 3 Times

3. Single Beep
Accept & Display Pager Entry
(DTMF or Dial Click)

4. Is Security Enabled (programmed not as 000)?
:Yes - Single Beep
Display ' 0 ’.
Accept 3-digit Security Code
Is Security Code correct?
:No - Send Busy Tone
-->END-PAGE

REORDER:

5. Is Pager Entry = Program Access Code?
:Yes--> PROGRAM MODE (Section 4)

6. -->SEND-PAGE (See SEND-PAGE FLOWCHART.)

END-PAGE:
7. Disconnect Caller
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SELECTOR LEVEL TELCO

Phone company central offices provide a type of access called Selector
Level DID (Direct Inward Dial), which is normally higher cost than end-to-
end access. In the case of a DID trunk, the phone line represents a bank of
sequential 100, 1000, or 10000 phone numbers (for example 555-34xx covers
the 100 numbers from 555-3400 through 555-3499. The last 2,3, or 4 digits
of the phone number correspond to each possible user on the paging
terminal. This way each user on the terminal can be assigned a different
7-digit phone number within the number bank. The paging terminal is ordered
with 2-, 3-, or 4-digit feed (see Configuration Sheet in the back of this
manual) to match the number of DID numbers ordered from the phone company.
The advantages of a selector line are:

* Each customer has a unique 7-digit telephone number. There is no
additional user number to memorize.

* Paging access is quicker on selector-level trunks that on plain
end-to-end 1ines. When a call is placed through a selector line the
number is automatically sent by the phone company to the paging
terminal. No beep is issued to the caller for the user number since
the digits will have been sent by the phone equipment.

* Because overdialing of the user number is eliminated, the paging
terminal is used more efficiently. The system is signaled at a fast
rate and is not "tied up" waiting for someone to enter a user number.

The disadvantages of selector level signaling are:
* Normally a higher cost than end-to-end access.

* Sometimes the phone office cannot give the desired range of numbers
when a paging system requires future expansion.

Immediate Dial Start Telco

Immediate dial start selector level access provides a bank of sequential
numbers 1ike wink start (see above paragraph on Selector Level Telco
Access). With a immediate dial start 1ine, when a caller dials one of the
phone numbers in the bank, the phone equipment signals the terminal by
drawing current from the 48V ‘battery’ supply in the terminal. The phone
equipment will expect the terminal to be ready to accept digits within 100
ms. It then sends the digits to the terminal by "pulsing" each digit with
current pulses which are equivalent to the pulsed digits made when dialing
a rotary dial type telephone.

Wink Start Telco

Wink start selector level access provides a means of controlled signaling
from the phone company central office to the terminal equipment. A wink
start line, 1ike loop start represents a bank of sequential numbers (see
above paragraph on Selector Level Telco Access). When a caller dials one of
the phone numbers in the bank, the phone equipment signals the terminal by
drawing current from the 48V ‘battery’ supply in the terminal. The phone
equipment will then wait for the terminal to signal that it is ready to
receive digits. The terminal signals that it is ready by reversing the
‘battery’ polarity for a short time (250 ms) then restoring the polarity.
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After receiving this "wink", the phone equipment sends the digits to the
terminal. Typically the digits are sent using DTMF signaling. Wink start
has the advantage of allowing the terminal equipment to tell the phone
equipment when it is ready to receive a new call.

2-Digit Feed on 1000-Call Terminals

1000-Call terminals can support 2-digit feed by assuming the missing digit
is a leading 0. This forces all pages to be out of the 0 Block. Even
though only one block of pagers can be signaled, this need not Timit the
terminal to a single format or tone group because one may substitute other
pagers out of other blocks into the 0 Block. See Section 4. for details on
this programming feature. 4-digit feed 1ines are supported by ignoring the
first one or two digits.

* NOTE *
The Selector Level Configuration is not field-programmable unless specified
at the time of order. The number of feed digits (2, 3, or 4) and the type

of handshake (immediate dial or wink start) are available options.

Default telephone configurations are: PBX Loop Telco, End-to-End Telco and
E&M Tie Trunk. A1l other configurations must be special ordered.
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Selector Level (DID) Paging Flowchart
1. Accept & Display Pager Code (last 2 or 3 digits of phone number)
2. Answer Trunk by Reversing "Battery"

3. Is Program Memory OK? .
:No - Beep 3 Times

4. Is Security Enabled (programmed as not 000)?
:Yes - Single Beep

Display ‘' 0 '

Accept 3-digit Security Code

Is Security Code correct?
:Yes-->Step 5
:No - Send Busy Tone

-->END-PAGE

5. Send 3 seconds Ringing for Billing Delay
6. ‘#’ Key (during silence between rings)?
:Yes - Single Beep
Accept New Pager Code
REORDER:
7. Is Entry = Program Access Code?
:Yes--> PROGRAM MODE (Section 4.)
8. -->SEND-PAGE (See SEND-PAGE FLOWCHART.)

END-PAGE:
9. Disconnect Trunk by Setting "Battery" Normal.
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PBX LOOP TRUNK TELCO

A different type of phone line similar to a selector-level trunk is
commonly found on in-plant private branch exchanges (PBX); this trunk is
sometimes called an outside line trunk. This type of trunk normally allows
the caller to use either Rotary Dial or Touch-Tone phones and can allow 2-
way call origination to the PBX from mobiles. The caller accesses the
terminal by dialing a short one- or two-digit access code (similar to
getting an outside 1line by dialing ‘9’), which causes the PBX controlier to
draw current from the terminal’s battery. The terminal detects loop
current and sends a beep to the caller for the pager access code. As the
caller keys or dials the pager access code, the PBX converts the digits
into current pulses or DTMF on the phone pair. Unlike a normal selector-
level trunk, the phone digits are not a bank of numbers and pulsing occurs
as the PBX forwards the caller’s dialed digits. The terminal connects to a
logpfstagg PBX trunk with a the DID telco setting and the programming mode
set for PBX.

PBX GROUND START TELCO

This type of trunk, was designed for signaling between a PBX and a central
office. It works well for connection between a paging terminal and a PBX
although it is not as commonly used as E&M trunks. The ground start trunk
provides a way for the terminal to positively disconnect from the PBX when
a page is completed. This can be very important if a caller does not hang
up after accessing the paging terminal, especially if the PBX does not have
a time 1imit for connections through the trunk 1ine. Although signaling
both directions is supported by the design of the ground start trunk, the
Model 32 does not support signaling out through a ground start trunk.
Therefore talkback mobile origination is not possible with ground start
trunks. Ground start trunks use a two wire interface to the paging terminal
comprised of a T (Tip) and an R (Ring) lead. Unlike the PBX l1oop trunk,
ground start trunks also require that the PBX and the terminal be connected
to a common ground. On the Model 32 it is advised to obtain ground directly
from one of the rear panel connectors.

A caller typically accesses the paging terminal by dialing a short one- or
two-digit access code (similar to getting an outside 1ine by dialing ‘9').
If the PBX is senderized, the caller may then dial the desired user number
without pausing. If the PBX is non-senderized then the caller will have to
wait for the PBX to connect to the paging terminal. When connected, the
paging terminal will generate a beep to let the caller know to proceed (the
beep on connection should be requested at the time of order).

To connect to the terminal, the PBX controller will ground the Ring lead
(through a resistance). The terminal then grounds the Tip lead when it is
ready to receive digits (typically within 100 ms). The PBX then
simultaneously removes its ground from the Ring lead and provides a loop
closure between the Tip and Ring leads by applying a resistance across the
two wires. If the PBX is senderized and the caller has entered the digits
the PBX will then send the stored digits. They may be sent as pulses
(similar to the rotary dial pulses from a rotary dial telephone) or as DTMF
tone burst. The PBX will then connect audio between the terminal and the
caller. If the PBX is non-senderized then the caller will be issued a beep
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by the terminal to prompt for the user number. Once a user number is
entered from the caller or the PBX, paging will commence. At the completion
of paging the terminal disconnects from the PBX by removing the ground from
the Tip lead. The PBX detects the loss of ground and will disconnect the
caller and remove the loop closure between the Tip and Ring leads. This
will free up the trunk for use by other callers. If the caller hangs up
before paging is completed then the PBX will remove the 1oop closure
between the Tip and Ring leads. Note: PBX ground start is an option that
must be special ordered.

PBX E&M TIE-TRUNK TELCO

This type of trunk, originally designed for central office to central
office communications is commonly available on newer PBXs. Callers can use
either Rotary Dial or Touch-Tone phones for paging. Also, E&M trunks
support 2-way call origination through the PBX from mobiles. A caller
accesses the terminal by dialing a short one or two-digit access code
(similar to getting an outside 1ine by dialing ‘9’), which causes the PBX
controller to put -48V on the M-lead circuit to the terminal. The terminal
detects the M-lead and sends a beep to the caller for the pager code. As
the caller keys or dials the pager access code, the PBX converts the digits
into current pulses or DTMF on the phone pair. When the pager code is
complete, the terminal closes the E-lead to ground to accept the call from
the PBX. At the end of the call, the terminal can disconnect the trunk by
opening the E-lead connection thereby forcing the caller off the line and
freeing the trunk for use by other callers. Disconnection may also occur if
the PBX removes battery from the M-lead.
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PBX Loop Trunk or E&M Tie-Line Paging Flowchart

1. Wait 1 Second
Single Beep
Accept & Display Pager Entry

2. Answer Trunk

3. Is Program Memory OK?
:No - Beep 3 Times

4. Is Security Enabled (programmed as not 000)?
:Yes - Single Beep

Display * 0 '

Accept 3-digit Security Code

Is Security Code correct?
:Yes-->Step 5
:No - Send Busy Tone

-->END-PAGE

5. Send 1-second silence
6. ‘#’ Key (during silence between rings)?
:Yes - Single Beep
Accept New Pager Code
REORDER:
7. Is Entry = Program Access Code?
:Yes--> PROGRAM MODE (Section 4.)
8. -->SEND-PAGE (See SEND-PAGE FLOWCHART.)

END-PAGE:
9. Disconnect Caller
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SEND-PAGE FLOWCHART

1. Is Pager Number Valid?
:No--> PRE-END

2. Is Pager Number Substituted?
:Yes - Display Substitution Number

3. Does Pager require Display Message?
:Yes - Chirp
Accept & Display Numeric Message

4. Send Ringing

5. Is Radio Channel Busy?
:Yes - Send Interrupted Ringing & Blink Display
Keep checking for 30 seconds;
If timeout, then --> PRE-END.

6. Turn on Xmit Light
Key up Transmitter
Wait 1 second

7. Is Pager Type = Binary Digital?
:Yes - Set Digital Mode Output On

8. Transmit Tone/Digital Page

9. Is Pager Type = Binary Digital?
:Yes - Set Digital Mode Output Off

10. Is Talk Time Required?
:Yes--> TALK (See TALK FLOWCHART.)

TALK-END:
11. Is Pager Type = Talk-back?
:Yes --> TALKBACK (Section 5.)

PRE-END:
12. Turn Off Transmitter
Turn Off Xmit Light
Send Busy Tone for 2 seconds.
Is ‘#' key entered (while busy tone)?
:Yes - Single Beep
Accept & Display Pager Entry
--> REORDER

13. Is Station ID required? (timer expired)
:Yes - Transmit ID

14. --> END-PAGE
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TALK FLOWCHART
1. Send Single Beep to Caller
2. Transmit Voice Message from Phone
3. Is ‘#’ Entered from Keypad (during voice time)?
:Yes - Turn off Transmitter
Turn off Xmit Light
Send Single Beep
Accept & Display Pager Entry
--> REORDER
:No - Keep sending until Talk Time Done.
5. Turn off Xmit Light

6. --> TALK-END
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LOCAL AND EMERGENCY PAGING

The DAPT-Jr may be used as a remotely located paging encoder. Simply run a
metallic wire pair phone line from a telephone to the terminal. Acting
1ike a PBX loop start trunk, the terminal provides 48 volts to power the
telephone set to operate its audio and Touch-Tone circuitry. The attendant
places a page by 1ifting the telephone handset, listening for the beep, and
keying in the pager code.

NOTE: When the DAPT-Jr is used in this manner, the local telephone is the
only input that can be used.
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SECTION 4 - PROGRAMMING

INTRODUCTION

This section tells you how to program your Model 32. Instructions begin on
the next page. This page discusses the factory default settings.

Factory Default Settings
Unless specially programmed by Zetron, your Model 32 is preprogrammed with
the following factory default settings:

A11 blocks not assigned to a format

Talk code 0 through 3 = 0, 10, 20, 30 seconds respectively
A1l pagers assigned talk code 1 (10 seconds)

A1l pagers validated

A11 substitutions cleared

A1l pagers one-way

Morse code ID empty

ID interval 15 minutes

Digital paging data polarity normal
Ring-before-answer duration (end-to-end) = 1.0 rings
Security checking off (code = 000)

Program access code = #30

Mobile channel ID disabled

NOTE: Model 32 Units are not delivered programmed with an encoding format
unless specifically requested at the time of the order. It is the task of
the installer to set each of the blocks to the desired format and
attributes.

Restoring the Factory Default Settings
There are three ways to restore the original factory default settings. Each
of the three methods erases all other programming.

The Touch-Tone Method (requires knowledge of program access code):

1) follow the instructions under "Putting the Model 32 into the
Program Mode" (next page)
2) enter the program code 000 200

The Physical Method (does not require knowledge of program access code):

1) open the unit

2) connect test point TP5 (about three inches from the front
right corner of the circuit board) to ground until the
display on the front panel goes blank (about five seconds)

3) unplug the power jack, then plug it back in. "CLr" on the
display indicates the return of the default settings

The Method for Units in Inaccessible Locations

Call Zetron at (206) 820-6363. A technician will call up and
reset your Model 32 over the phone.
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SECTION 4 - PROGRAMMING

PROGRAMMING
Read this page and the next page before attempting to program your unit.

The Model 32 can be programmed from any Touch-Tone telephone that can
access the unit. This can be a "local" telephone plugged in directly to the
phone jack on the rear panel, or a subscriber telephone or PBX extension
that "calls up" the Model 32 over the telephone 1line to which the Model 32
is connected.

Entering the Right Programming Command

There are three types of programming commands discussed later in this
section. "Block-Format Commands" affect selected blocks of 100 pager codes.
"System Commands" affect the whole system. "Pager Commands" affect selected
pagers.

Every programming command generally has the form: nnn ccc pp,
where: nnn = 000 or a 3-digit pager code (001-999)

ccc = a programming command (100-255)

pp = special parameters

You can make as many programming changes as you wish during a programming
session. Simply enter a programming command and wait to hear an acceptance
chirp before starting the next. Programming ends when you hang up. Read the
following notes before you begin.
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Important Programming Notes

A busy tone indicates rejection of a programming command. You
have two seconds to press #. If you wait too long the Model 32
will leave the program mode and revert to normal paging.

If you pause longer than 30 seconds without pressing a key, the
Model 32 will leave the program mode and revert to normal paging.

Before starting a programming session it is helpful to first

make a 1ist of the programming commands you intend to make. This
reduces errors during programming and leaves you with a system
record.

Always keep track of your pager and system settings. See the
example record pages in Section 10.

Eor 100-call units: a leading 0 must always be added to a pager
number when programming a 100-call unit. Thus, for the nnn value,
you must press a number from 000-099 to indicate a pager from 00-
99.
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Putting the Model 32 into the Program Mode
To put the Model 32 into the program mode, perform the following steps:

From a "local" telephone plugged in directly to the phone jack on
the rear panel:

1) open the Model 32; remove the small, green matrix card
(1ocated about two inches from the phone jack); reinstall
the card in the DID position

2) plug a Touch-tone telephone into the phone jack

3) 1ift the telephone handset

4) the terminal will beep once -

5) enter the program access code (factory default = #30)

6) replace the matrix plug to its original position after all
programming is finished

From the public telephone system, or PBX extension, over a normal
subscriber interface (end-to-end 1ine):

1) dial in to the terminal

2) the terminal will beep once

3) enter the program access code (factory default = #30)

From the public telephone system over a selector level (DID)
interface: .
1) dial in to the terminal using a valid subscriber number
2) terminal pages pager while sending you ringing
3) when busy tones are received, press the # key
4) after the terminal beeps, enter the program access code
(factory default = #30)
* If the terminal is programmed as a selector level input there will be
no beep.
If the Security Code is enabled, the terminal will beep. At this time
the 3-digit Security Code should be entered.

*%
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SECTION 4 - PROGRAMMING

BLOCK-FORMAT COMMANDS

The paaer codes or addresses in a Model 32 are divided into blocks of 100
paager codes each. Each block is numbered 0 to 9. The 0 block contains codes
from 001 to 099. the 1 block contains codes 100 to 199. etc. A 100-call
Model 32 only contains the 0 block. A 1000-call Model 32 contains all ten.
"Block-Format Commands" affect an entire block of 100 codes.

When a Model 32 is received from Zetron, a paging format (two-tone, HSC,
etc.) must be assigned to each block. In the case of a 1000-call Model 32,
this is done by first selecting a block to be programmed (using 000-100-b,
below), then by entering the program code that selects the right format
(see following pages). In the case of a 100-call Model 32, this is done by
entering the program code that selects the right format, without first
trying to select a block (there is only one block in a 100-call unit).

The block-format commands below are general-purpose. The block-format
commands used for assigning paging formats are on the following pages.
There’s a block-format section for each type of paging format. At the end
is an example block-format programming session.

IMPORTANT--for 1000-call units (only)

Select Block for Programming

000 100 b Selects a block in a 1000-call Model 32 for program-
ming. This is necessary before attempting any other
block-format commands. Enter 0-9 for b. The selected
block is the block that is affected by all ensuing
block-format commands until a new block is selected.

Clear Block’s System and Pager Commands

000 101 Sets all system and pager commands in the block to their
default values. As with the 000 201 command, all block-format
commands remain the same, including those that specify a
block’s format.

Validate Block of Pagers (default = all blocks validated)
000 102 Validates all pagers in the block. Similar to the nnn 202
command.

Invalidate Block of Pagers (default = no blocks invalidated)
000 103 Invalidates all pagers in the block. Similar to the nnn 202
pager command.

Clear Block Substitutions (default = all substitutions cleared)
000 104 Clears all pager substitutions in the block. Similar to the nnn
205 command.
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Two-Wav Block (default = all blocks one- -wav)
000 105 Sets all pagers in the block to two-way for talk-back
conversations. Similar to the nnn 225 pager command.

One-Way Block (default = all blocks one-way)
000 106 Sets all pagers in a block to one-way paging. Similar to the
nnn 226 pager command.
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SECTION 4 - PROGRAMMING

Two-Tone Block-Format Commands

After assigning the two-tone format to a block (with 000 120). vou must
decide which 100 codes you want the block to contain. This is done by
selecting a group of ten possible codes for the A tone (with 000 124 dd).
and similarly for the B tone (with 000 125 dd). The other two-tone commands
below can usually be ignored. See "Understanding the Two-Tone Coding
System" in the appendix.

IMPORTANT--for 1000-call units (only)

Select Block for Programming

000 100 b Selects a block in a 1000-call Model 32 for program-
ming. This is necessary before attempting any other
block-format commands. Enter 0-9 for b. The selected
block is the block that is affected by all ensuing
block-format commands until a new block is selected.

Assign 2-Tone Format to Block (default = no blocks are two-tone)

000 120 Designates all pagers in the block to be two-tone pagers. Also
sets the two-tone block-format commands below to their default
values for the block.

Set 2-Tone Timing (default = 0)

000 121 d Determines the duration of the tones, the gap between the
tones, and the length of the group call tone for all pagers in
the block, according to the nine listed timing schemes. The
default timing is adequate for most paging purposes.

Ist 2nd  Group
d tone Gap tone call Timing Name
0 1.0 /0.0 /3.0 / 8.0 sec Mot T&V (default)
1 1.0 / 0.25 / 3.0 / 8.0 GE T&v
2 0.4 /0.0 /0.8/8.0 Mot Tone
3 1.0 /0.0 /3.0/6.0 NECB
4 1.0 /0.25 / 3.0 / 6.0 NECA
5 1.0/0.0 /1.0/ 4.0 NECC
6 0.4 /0.0 /0.8/4.0 NECM
7 0.5/0.0 /0.5/3.0 NECL
8 0.4 /0.0 /0.4/3.0 NECD
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Diagonal Tone (default = 0)

000 122 d

Should be changed from its default value only if a diagonal
tone has been installed in a pager. Causes the Model 32 to
encode the diagonal tone in the following chart in place of
either the A or B tone (000 123 d) during what would normally
be a group call.

d Diagonal Frequency

Group call (default value)

1 Std diagonal from tone group
2 569.1 Hz
3 979.9 Hz
4 742.5 Hz
5 953.7 Hz

Diagonal Tone Placement (default = 1)

000 123 d

Determines which tone (A or B) is replaced by the diagonal tone
chosen in 000 122 d. Tone A is d=1, Tone B is d=2.

Tone Group for Tone A (default = 01)
000 124 dd Selects tone group for the A tone for all pagers in the block.

dd Group dd Group
01 Mot 1 (default) 08 Mot B
02 Mot 2 09 Mot Z
03 Mot 3 10 GE A’
04 Mot 4 11 GE B’
05 Mot 5 12 GE C’
06 Mot 6 13 Mot 10
07 Mot A 14 Mot 11

Tone Group for Tone B (default = 01)
000 125 dd Selects tone group for the B tone for all pagers in the block.
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Reach Pagers, Fast Timing (default = no blocks are Reach)
000 126 d Selects a d00 Reach code plan with fast timing for all pagers
in the block. The timing is 0.13/0.0/0.13/1.4 seconds.

Reach Pager, Slow Timing (default = no blocks are Reach)
000 127 d Selects a d00 Reach code plan with slow timing for all pagers
in the block. The timing is 2.0/0.0/0.7/4.5 seconds.

4-9



SECTION 4 - PROGRAMMING

Table 1. Motorola and GE Code Plans

Code Plans
gz Mot E Mot F Mot G Mot H Mot J Mot K
oups Groups Groups Groups Groups Groups Groups
N/A N/A N/A N/A N/A N/A

Pager Mot B Mot C .
Capcode Groups Groups

0xx 2+4 N/A N/A

oo 1+1 1+1 P} 141 1+1 141 1+1 141 1+1
2XX 2+2 2+2 2+2 2+2 143 143 143 1+4 1+4
3xx 343 142 142 142 3+3 343 343 4+1 4+]
4xx 142 4+4 - 145 2+1 4+4 3+1 341 4+4 4+4
5xx 143 1+4 5+ 146 3+1 545 146 5+5 146
L & 2+1 2+1 Sl 6+6 1+4 145 6+6 145 6+6
7xx 3+1 4+1 5+1 6+1 4+1 5+1 6+1 445 6+1
8xx 2+3 2+4 2+5 2+6 3+4 3+5 3+6 5+4 4+6
9xX 3+2 442 5+2 642 443 5+3 643 5+1 6+4

Groups: 1,2,3,4 1,2,4 1,2,5 1,2,6 1,3,4 1,3,5 1,3,6 1,4,5 1,4,6

Code Plans
Pager Mot L Mot M Mot N Mot P Mot Q Mot R Mot S Mot T MotU
Capcode Groups Groups Groups Groups Groups Groups Groups Groups Groups

0xx N/A 4+2 4+2 4+2 442 4+2 4+2 4+2 4+2
I1xx 141 2+3 2+3 2+3 2+4 2+4 2+5 3+4 3+4
2XX 145 2+2 2+2 2+2 2+2 2+2 2+2 443 443
3xx 5+1 343 3+3 3+3 4+2 442 5+2 343 343
4xx 1+6 444 3+2 342 4+4 4+4 2+6 4+4 4+4
5xx 5+5 3+2 5+5 2+6 5+5 2+6 5+5 5+5 3+6
6xx 6+6 2+4 2+5 6+6 2+5 6+6 6+6 3+5 6+6
7xx 6+1 442 5+2 6+2 445 6+2 642 445 6+3
8xx 5+6 3+4 345 3+6 5+4 446 5+6 5+4 446
9xX 645 443 5+3 6+3 5+2 6+4 645 5+3 6+4

Groups: 1,5,6 2,3,4 2,3,4,5 2,3,4,6 2,4,5 2,4,6 2,5,6 2,3,4,5 2,3,4,6

Code Plans .
Pager Mot V Mot W Mot Y Mot MT GE X GE Y GE Z= Special
Capcode Groups Groups Groups Groups Groups Groups Groups Groups

0xx 4+2 4+2 N/A 4+2 A'+A’ B’+B’ A’+A’ I+1
1xx 3+5 4+6 A+A 1+1 B’+A’ C’'+B’ C’+A’ 1+1
2xX 543 6+4 B+B 242 B’+B’ C’4C’ C’+4C’ 242
3xx 343 5+6 Z+1 1+2 A’'+B’ B’+C’ A’+C’ 343
4xx 3+6 4+4 A+B 4+4 C’+C’ N/A N/A 4+4
5xx 5+5 5+5 A+Z 545 C’+A’ N/A N/A 545
6xx 6+6 6+6 B+A 2+1 C’+B’ N/A N/<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>