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OVERVIEW


This section covers the field programming of the Model 37-MAX. Since the Repeater Pal can only be programmed using DTMF commands over the radio, this means that the basic installation and level adjustments must already have been made before programming can done. 


The process of getting into and out of the programming mode is covered first, then the specific commands are discussed in detail. The commands have been grouped according to their general purpose: User, System, and Diagnostic.


PROGRAM MODE ACCESS


The programming mode can be accessed by entering the Program Mode Access Code over the radio. The default value for the Program Mode Access Code is “12037”, but it can be changed to any other 5-digit code. The Model 37-MAX will respond to decoding a valid access code by transmitting a “go-ahead” tone consisting of five short beeps. This same prompt is used throughout the programming process to indicate that the panel is ready to accept the next programming command.


If the access code decoded by the 37-MAX is invalid, then the panel will ignore the attempt.


Manually Resetting the Access Code


There are a number of ways in which the Program Mode Access Code in use can be rendered useless; you change it, don’t write the new one down and forget what it is, someone else changes it and either won’t or can’t tell you what they changed it to, etc. In this situation, the panel’s programming must be manually reset to factory defaults in order to use the default access code. This is also a good argument for keeping a complete and current record of the panel’s programming so that it can be restored as quickly as possible.


The procedure for manually resetting Model 37-MAX programming to factory defaults is as follows: 


Turn off power to the 37-MAX. 


Press and hold the Disable button while power is restored to the Model 37-MAX. 


Continue to hold the Disable button in and watch the Status LED on the front of the unit. The Status LED will light for the first 2 seconds, then it will be off continuously for about 10 seconds. 


After 10 seconds, the LED will start to flash, indicating that the 37-MAX has completed resetting all its programming to defaults. Release the Disable button.


ENTERING A PROGRAM COMMAND


To enter a programming command, a DTMF number is entered followed by the “#” key. Once the “#” has been entered, the Model 37-MAX will respond either with the 5-beep “go-ahead” prompt to indicate the command was accepted, or the high-low “error tone” sequence to indicate that an invalid command sequence was received. 


Some commands will require additional numbers be entered, as in the case of a CTCSS tone, or the station ID call sign. When it receives a command of this type, the 37-MAX will respond with two quick beeps to indicate that it is waiting for the additional data to be entered. In most cases, the data will be followed by a “#”, just as the command numbers are. 


The Model 37-MAX accepts its commands and updates its database in “real time”. That is, it changes the parameters recorded in its memory as each command is completed. The programming mode can be exited at any time and the panel will “remember” any and all changes made up to that point.


The commands should all be entered one at a time, do not try to string several commands together in a single transmission. Always unkey and wait for the go-ahead prompt or the error tones before making the next command entry. If the next command is not received within 60 seconds of the last command, the 37-MAX will exit the programming mode and return itself to the normal, idle condition. 


CLEARING PROGRAMMED SETTINGS


The Model 37-MAX offers no method of viewing the programmed settings (there is no RS-232 port for CRT or printer). Therefore, it is very important to be careful during programming and to keep track of all programming entries made. 


If the state of an individual parameter is not known for certain, then it must be programmed again with the condition or value desired for that parameter. If there are a number of parameters that are not known, it will probably be easier to reset the entire database of the unit back to factory defaults and start over again. If the program mode can still be accessed, this can be done by using command “391#”. If not, then use the manual method described in “� REF _Ref353854185 \* MERGEFORMAT �Manually Resetting the Access Code�” at the beginning of this section.


EXITING THE PROGRAM MODE


When a programming session is completed, the programming mode is exited by entering “99#”. The 37-MAX will transmit a prompt that sounds like the ringing of an electronic telephone, and then return to its normal, idle state.


If the Model 37-MAX receives no new commands for a period of 60 seconds, it will exit the program mode and return to the normal idle state on its own.


USER PROGRAMMING COMMANDS


The following commands are used to configure the operation and privileges of individual users on the repeater. Where the variable “uu” appears, it represents the user number associated with a particular receive CTCSS tone or DPL code. This can be a two or three digit entry, no leading zero is required for numbers under 100. A listing of the relationship between user numbers and tones or codes can be found in Tables 3-1 and 3-2. The user number "999" may be used with most of the following commands to globally program all users at once.


Enable and Disable a User


In order to enable service to a particular tone or code in the Model 37-MAX, the user number associated with that tone or code must be enabled. The two commands shown here are used with the appropriate user number to start or suspend service. By default, all users are disabled and must be individually enabled to provide service. The user number "999" may not be used to globally enable or disable users. The user number "00" is used to turn on and off Carrier Squelch repeater operation.


110#  uu#	Disable User Number “uu” (default) �111#  uu#	Enable User Number “uu”


Tone Translation


In the Model 37-MAX, there is a fixed relationship between any given user number and the tone or code that will be decoded when that user is enabled. By default, a user will encode the same tone or code that it decodes, but this is not a fixed relationship. The encode output of any user can be programmed for another tone or code using the command shown here. The command requires that the user affected be specified first (uu), followed by the user number of the new tone or code to be encoded (ee). Setting the variable “ee” to zero will produce a Carrier Squelch output, 1 to 50 for a CTCSS tone, and 51 to 154 to chose a DCS code. 


122#  uu#  ee#	Tone Translation (default, encode is the same as decode)


Tone-In-Tail


In many repeater systems, the controller drops the encode of the CTCSS tone or DCS code when the radio user that was transmitting unkeys. This provides a convenient way for persons and equipment monitoring the repeater transmitter to know when the mobile has unkeyed, even though the repeater transmitter is still keyed. There are other types of system configurations though, that require the encode to continue for the entire transmitter hold time (commonly referred to as the repeater “tail”) for proper operation. The two commands shown here are used to configure the 37-MAX for whichever mode of operation fits the system it is installed in. The default setting of this parameter is for no encode during the transmit hold time.


120#  uu#	Encode Disabled During TX-Hold for User “uu” (default) �121#  uu#	Encode Enabled During TX-Hold for User “uu”


TX-Hold Time Selection


The Model 37-MAX has two transmitter hold timers available, a normal and an alternate timer. The values of these timers are set under System programming. The commands shown here are used to select which timer is used whenever a particular tone or code has brought the repeater up. The default setting for all users is to use the Normal TX-Hold Timer.


123#  uu#	Use Normal TX-Hold Timer for User “uu” (default)�124#  uu#	Use Alternate TX-Hold Timer for User “uu”


Reserved Mode


Placing a user into the Reserve mode will cause the panel to mute the repeat audio path whenever that user’s tone or code is received. The repeater will still get keyed and the proper tone or code will be transmitted, but no voice audio will pass. The default condition is that no users are reserved. 


130#  uu#	Reserve Mode Disabled for User “uu” (default) �131#  uu#	Reserve Mode Enabled for User “uu”


Courtesy Tone


The Courtesy Tone is a beep prompt transmitted by the 37-MAX every time it detects that the mobile which was transmitting has unkeyed. This provides a positive indication to the listener that the transmitting mobile has finished their last transmission, as opposed to just pausing a moment. The pitch (frequency) of the Courtesy tone is set in System programming. These commands enable or disable the feature for individual users. The default setting for all users is disabled. 


150#  uu#	Courtesy Tone Disabled for User “uu” (default) �151#  uu#	Courtesy Tone Enabled for User “uu”


Exit the Program Mode


Returns the Model 37-MAX to the normal operating mode. 


99#	Exit Program Mode


SYSTEM PROGRAMMING COMMANDS


The following commands are used to configure the operation of the Model 37-MAX on a system wide basis. Those commands that require the entry of additional data will be followed by a variable “nn”, where the number of n’s indicates the number of digits expected. 


TX-Hold Time Duration


These commands set the duration of the two transmit hold timers available in the 37-MAX. Which timer gets used by a particular user is set under User programming, the default being for all users to use the normal timer. The timers are programmed in whole second increments, with the normal timer defaulting to 2 seconds and the alternate timer to 3 seconds.


210#  n#	Sets Normal TX-Hold Timer (0 to 9 seconds, default = 2)�211#  n#	Sets Alternate TX-Hold Timer (0 to 9 seconds, default = 3)


Repeater Time-out Timer (Stuck Mic)


This command determines the maximum time that the 37-MAX will keep the repeater transmitter continuously keyed. This timer acts as a form of protection for the transmitter equipment in the case of a “stuck mic” situation where a mobile (or any other set of conditions) keeps the receiver continuously unsquelched for a very long period of time. The timer is programmed in increments of whole minutes. The default setting is three minutes.


220#  n#	Repeater Time-out Timer (1 to 9 minutes, default = 3)


Station ID Parameters


These commands are used to configure how and when the Morse code Station ID occurs, if this feature of the Model 37-MAX is being used (the default condition is ID with activity enabled). The panel can be set to only ID when the timer has expired and there has been some activity on the channel either during the timer period or since it timed out. The alternative mode is for the panel to go ahead and ID whenever the timer expires, whether or not the channel has had any recent activity. The timer period is programmed in increments of whole minutes, and defaults to 15 minutes. The speed at which the Morse characters are transmitted defaults to 22 words per minute, but it can be halved down to 11 words per minute.  


230#		Station ID Disabled �232#		Station ID Only After Channel Activity (default) �233#		Station ID At Regular Intervals  �235#  nn#	Set Station ID Interval (1 to 90 minutes, default = 15)  �273#		Station ID Sent at 22 words per minute  �274#		Station ID Sent at 11 words per minute


Station ID Call Sign


The Model 37-MAX supports station ID call signs up to eight characters long. Since the call sign can include letters as well as numbers, and the tone panel can only be programmed using DTMF, the call sign must be converted into a sequence of DTMF pairs in order to be entered into the 37-MAX. The relationship between numbers/letters, Morse Code characters, and the two-digit DTMF pairs used to represent them when programming a 37-MAX are all set forth in � REF _Ref347796637 \* MERGEFORMAT �Table 4-1�. The default is for no call sign to be in memory. The following example will help to clarify the process, the call sign used is WNCR414 :


DTMF entered:	272#	19  26  32  27  04  01  04  #  �Function:	    Command	W   N   C   R    4    1    4   End 


To clear a call sign from memory, enter the command with no digits after it.   272#  #


272#  nn  nn ... #	Enter Station ID Call Sign (default is blank)
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Courtesy Tone Frequency


This command sets the frequency of the beep used to make the Courtesy Tone, when a user has that feature enabled. The default frequency is 1000 Hz. 


244#		Set Courtesy Tone Frequency to 500 Hz�245#		Set Courtesy Tone Frequency to 1000 Hz (default)�246#		Set Courtesy Tone Frequency to 1500Hz�


Program Mode Access Code


The Program Mode Access code is always a 5-digit sequence. The default setting for this code is “12037”. When it is used, it is entered all by itself, without prefixes or terminators. This command allows system operators to change the Program Mode Access code in the field to protect their systems against unauthorized changes by persons who know the factory default code. 


290#  nnnnn#	Set Program Mode Access Code to “nnnnn”


CAUTION:


Whenever this command is used, great care should be taken that it is executed correctly and the new access code should be recorded in a secure place. The reason for this is, if the operator does not enter the digits of the new code correctly or forgets what they are before using the code again, then there is no way to get back into the program mode again except to force the panel to its default settings. This will also require that you reprogram the rest of the unit’s memory as well.


DCS Encode Polarity


This command allows the service technician to invert the polarity of the DCS encode in software. This may be necessary to make the transmitted data stream look correct for the decoders in the mobiles using the system. 


215#		DCS Encode set to Normal Polarity (default)�216#		DCS Encode set to Inverted Polarity


DCS Decode Polarity


This command allows the service technician to invert the polarity of the DCS decode in software. This may be necessary to make the received data stream from the mobiles using the system look correct for the decoder in the Model 37-MAX. 


217#		DCS Decode set to Normal Polarity (default)�218#		DCS Decode set to Inverted Polarity


Exit the Program Mode


Returns the Model 37-MAX to the normal operating mode. 


99#	Exit Program Mode








�
DIAGNOSTIC PROGRAMMING COMMANDS


The following commands will be used during the initial installation to set levels and verify correct operation. They can also be used at any time to assist in trouble-shooting any problems with the normal operation of the repeater. 


Repeater Knockdown and Setup


The Model 37-MAX can be disabled and then enabled again (without losing any of its programming) by using the Disable button on its front panel. These commands allow the technician to do the same thing remotely using DTMF commands. Once the Repeater Knockdown command has been used, the 37-MAX will remain idle until the Program Mode is entered again, or the Disable button on the front panel is used. The panel can be re-enabled during the same programming session by using the Repeater Setup command.


300#		Repeater Knockdown�301#		Repeater Setup 


Reset Programming to Factory Default


This command will erase the programmable parameters held in non-volatile memory and then write in the factory default values. This command can be used to “zero-out” a unit that is in some unknown condition, so that programming it can proceed from a known, defined state.


391#		Reset all Programming to Factory Default Values


TX Audio Test


This command is used to set the transmit deviation for audible tones and voice coming from the Model 37-MAX. When this command is entered, the panel will key the transmitter and put out a 1 kHz sine wave. The technician should adjust the transmit level control in the 37-MAX (R3) until the transmitter is modulated at 60% of full channel deviation (e.g. for 3 kHz deviation on a channel licensed for 5 kHz maximum deviation). To terminate the test, send a “#” to the panel. This test is not used to set the repeat audio level.


392#		Transmit Audio Test


TX Audio Pre-Emphasis Test


This test is used to determine the pre-emphasis slope of the repeater transmitter. When this command is entered, the 37-MAX will key the transmitter and generate a sine wave. The frequency of the sine wave will change every time a DTMF digit is received by the panel, cycling through 400 Hz, 1000 Hz, 2000 Hz, and then starting over again. The test is terminated by sending a “#” to the panel.


393#		Transmit Audio Pre-Emphasis Test��


Repeat Audio Test


This test is used to set the receive audio level and frequency response to produce a flat, unity-gain output from the repeater during normal operations. When this command is entered, the 37-MAX will key the transmitter, open the repeat audio path, and then remain that way until the test is terminated. The technician will then transmit a signal of known level to the repeater and adjust the receive level and de-emphasis jumpers until a unity gain output is achieved on the transmitter. The test is terminated by sending a “#” to the panel.   


394#		Repeat Audio Test


CTCSS Encode Test


This test is used to set the encode deviation level for the CTCSS/DCS encode. When this command is used, the panel will key the transmitter and encode a 136.5 Hz CTCSS tone. The technician should adjust the encode level for 15% of full channel deviation (e.g. for 750 Hz deviation on a channel licensed for 5 kHz maximum deviation). The test is terminated by sending a “#” to the panel. 


395#		CTCSS Encode Test 


CTCSS Frequency Response Test


This test is used to determine how flat the encode deviation level is across the entire range of CTCSS tone frequencies. A reasonably flat output level is necessary for reliable operation of the decoders in the mobiles on the system. When this command is used, the 37-MAX will key the transmitter and start encoding a CTCSS tone. Every time a DTMF digit is received, the panel will switch to encoding the next DTMF tone in the list (67.0 Hz, 136.5 Hz, 250.3 Hz). The test is terminated by sending a “#” to the panel. 


396#		CTCSS Frequency Response Test


DCS Encode Test


This test is used to verify the correct polarity and deviation level for the DCS encode. When this command is used, the panel will key the transmitter and encode DCS code "023". If the code "047" is decoded on your service monitor, then the DCS Polarity must be changed using the command 216# or 215#. The test is terminated by sending a "#" to the panel.


397#		DCS Encode Test


Exit the Program Mode


Returns the Model 37-MAX to the normal operating mode. 


99#	Exit Program Mode
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