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INSTALLATION WARNING

This equipment generates, uses, and can radiate radio frequency energy. If not installed and used in accordance with the instruction manual, it may cause interference to radio communications. Installation of the Model 37-MAX should only be attempted by qualified radio service personnel.

GENERAL

Connections to the transmitter, receiver, and power supply are grouped on a detachable connector on the rear of the unit for ease of installation. The Model 37-MAX includes installation test modes to aid in installation. Adjustments can be made from the rear of the Model 37-MAX, though the top cover will need to be removed during the initial installation to allow the technician to check and set the positions of various jumpers. 

The “Installation Procedure” in the beginning of this section is generic in nature. The “Radio Specific Application Notes,” at the end of this section, will aid the technician considerably in connecting the Model 37-MAX to the radios to which they apply. 

EQUIPMENT REQUIRED FOR INSTALLATION

Equipment required for the installation includes :

Communications Service Monitor �DTMF capable mobile radio or handheld transceiver�Soldering iron, and solder �Shielded Audio Cable �Hookup Wire �Volt meter (preferably one with DC, AC-rms, and dBm scales)�Crimping tool for adding the Model 37-MAX connector pins to the hook-up wire

Additional recommended equipment:

Oscilloscope

INSTALLATION PROCEDURE

The following procedure is generic in nature. If used by itself, the technician must supply equipment specific information concerning the proper points at which to make connections for the radio(s) and power supply used. Radio specific application notes are available at the end of this section of the manual, which supply connection information for some of the more popular repeater stations. 

Note

PLEASE REVIEW THE ENTIRE INSTALLATION PROCEDURE BEFORE STARTING TO MAKE CONNECTIONS.

Power Supply: Locate and verify the voltage of the power supply for the radio receiver and transmitter. With a voltmeter, set to a DC scale, confirm that the voltage is between 10.5 and 15.0 volts. Connect the positive supply lead to J1/pin-1 (+12VDC) of the Model 37-MAX, and the power supply ground lead to J1/pin-2 (GND). do not crimp the connector onto the ground lead until step #2.

Ground Connection: Connect a wire from J1/pin-2 (GND) of the Model 37-MAX to the chassis ground of the transmitter/receiver. 

Transmitter PTT: Connect a wire from J1/pin-7 (PTT) of the Model 37-MAX to the PTT input of the transmitter. This output is an 'open-drain' FET that pulls to ground when PTT is activated. 

Transmitter Audio Output: Connect a shielded cable from J1/pin-5 (TX AUD) of the Model 37-MAX to the microphone input of the transmitter. Connect the shield braid to J1/pin-6 (GND) of the Model 37-MAX, and leave it unconnected on the radio end.  

Discriminator Input: Connect J1/pin-3 (DISC) of the Model 37-MAX to the discriminator output of the receiver. Shielded cable must be used for this connection. Connect the shield braid to J1/pin-4 (GND) of the Model 37-MAX, and leave it unconnected on the receiver end. 

NOTE:

Unfiltered, unsquelched discriminator audio must be used for proper operation of the CTCSS / DCS decoder circuits in the Model 37-MAX.

CTCSS Encode: Connect J1/pin-10 (TONE OUT) of the Model 37-MAX to the direct modulation input of the transmitter. Shielded cable must be used for this connection. Connect the shield braid to J1/pin-8 (GND) of the Model 37-MAX. 

COR Input: Connect J1/pin-9 (COR) to a carrier indication point in the receiver. The signal available at this point must be between 0 and 11.5 volts DC, and it must change value by at least one volt between the carrier and no-carrier conditions.

TESTS and ADJUSTMENTS

These tests and adjustments will need to be done after the Model 37-MAX has been installed on the repeater and prior to programming the system and placing it in service. The tests need to be done in order to ensure reliable operation and optimum audio quality on the system. If this is the first time this test has ever been run on this system, remove the top cover of the unit before starting, to provide access to the jumpers inside.

Carrier Detect: After completing the connection of the Model 37-MAX to the repeater, apply power to both units. Supply and then remove a 6 dB SINAD quieting signal to the receiver and adjust the potentiometer R35 (EXT COR) until the Carrier LED tracks the presence of carrier and goes off when the signal is removed. If the Carrier LED operates 'backwards', then locate the jumper JP5 (COR POLL) and rotate its jumpers a quarter turn. Readjust R35 as necessary. If necessary, adjust the squelch control on the receiver to cause the receiver to unsquelch reliably for the test signal. When this step is completed, the receiver's squelch control will set the threshold for both the receiver and the Model 37-MAX.

Initial Receiver Audio Level: Using a DTMF equipped mobile radio or portable set to the repeater's receive frequency, transmit all of the DTMF tones. Adjust the potentiometer R2 (RX LVL) so that the Status LED blinks after each digit. If necessary, change the position of JP3(RX).  

Access Program Mode: Set the service monitor to receive on the repeater's transmit frequency and connect it either to the transmitter output or a suitable antenna. Using the DTMF equipped radio from step one, enter the program mode access code. It is initially set to "12037". Once the program mode has been accessed, the 37-MAX will key the transmitter and send a five-beep "go-ahead" prompt. 

Transmit Audio Level: Enter the DTMF command "392#". The panel will respond by keying the transmitter and sending a 1 kHz test tone. Adjust the potentiometer R3 (TX LVL) for 60% of full channel deviation (example: ( 3 kHz deviation on a channel licensed for 5 kHz). If it is difficult or impossible to reach this level, try moving jumper JP4 (TX) to the other position and try again. When finished adjusting the transmit level, enter a DTMF "#" to exit the transmit audio test. 

Repeat Audio Level: Move the jumper JP3 (RX) to position 'A'. Supply a full quieting signal with a test tone of known deviation on the receiver's frequency. Enter "394#" to start the repeat audio test, the 37-MAX will key the transmitter and open its repeat audio path. Adjust the potentiometer R2 (RX LVL, not R3 - TX LVL) for unity gain through the repeater, that is, the transmitter deviation equals the known deviation of the signal being supplied to the receiver. If unity gain can not be achieved with JP3 (RX) in the 'A' position, move it to 'B' and try again. Once the level has been set, supply a signal on the receive channel with test tones of 500 Hz, 1000 Hz, and 1500 Hz while monitoring the transmit frequency. The deviation should remain reasonably flat for all three tones. If not, move jumper JP6 to the other position and readjust the receive level (R2) if necessary. Enter a DTMF "#" to exit this test.

NOTE:

 If using a DTMF digit as the test tone, do not hold the digit continuously for more than eight seconds, or a RESET will occur. If the signal is not being repeated, check that the receiver is supplying audio to the Model 37-MAX. Some duplex capable radios disable their receivers while transmitting. If this is the case, the radio will need to be modified before continuing.  

Encode Output Level: To set the encode level, enter the DTMF command "395#". The Model 37-MAX will key the transmitter and encode a 136.5 Hz CTCSS tone. Adjust the potentiometer R1 to set the encode level at 15% of full channel deviation (example: that is ( 750 Hz deviation on a channel licensed for 5 kHz maximum). If it is difficult to achieve this deviation, move the jumper JP2 (LO/HI) to the opposite position and try again. Enter a DTMF "#" to exit this test.  

CTCSS Pre-Emphasis Test: Enter the DTMF command "396#" to start the CTCSS pre-emphasis test. After that, each time a DTMF digit is received, the panel will change to encoding a new CTCSS tone. The three tones that it will cycle through are 67.0 Hz, 136.5 Hz, and 250.3 Hz, then it loops back again. The deviation levels of all three tones should be close to the same. If they are not, switch the position of jumper JP1, repeat step six, and then repeat this test. It is important to the proper operation of the repeater that there not be more than a few hundred Hertz difference in the encode deviation between the highest and lowest tones. Enter a DTMF "#" to exit from this test. 

DCS Encode Polarity: Enter the DTMF command "397#" to start the DCS encode of "023". Verify that the code "023" is being transmitted. If code "047" is being decoded instead, then the DCS Encode polarity must be changed using either command "216#" or "215#". Verify that the encode is being sent at approximately 15% of full channel deviation. Enter a DTMF "#" to exit from this test.

Exit The Program Mode: Enter the DTMF command "99#" to exit the program mode and return the Model 37-MAX to normal operation. Replace the top cover and mount the Model 37-MAX in the repeater.   

�ALTERNATE TEST and ADJUSTMENT PROCEDURE

There is another way to set up the Model 37-MAX on a new radio system that does not require having a radio with a DTMF encoder. Cycling the Model 37-MAX through the various test modes is accomplished using the Disable button on the front of the unit.

Complete the installation of the Model 37-MAX to the radio(s). Configure the Communications Service Monitor to display the deviation of the signal it receives on the repeater's transmit frequency.

Cycle power on the Model 37-MAX while holding the Disable button down. Continue holding the button for at least two seconds until the Status LED turns on. Release the button after the Status LED turns on to begin the Alternate Test Procedure.  

The following test sequence will advance each time the Disable button is pressed. To exit this mode at the end of the procedure, turn off power to the tone panel. If power is not cycled, the 37-MAX will return to the normal operating mode on its own, 30 minutes after the test mode was entered. 

Key the transmitter and output a 1 kHz tone. �Output a 136.5 Hz CTCSS tone, no audible tone. �Output a 67.0 Hz CTCSS tone, no audible tone.  �Output a 250.3 Hz CTCSS tone, no audible tone. �Output DCS code "023", no audible tone.�Enable Repeat Audio Mode, no tones from the 37-MAX. 

Transmit Audio Level: Set the deviation level of the 1 kHz tone being transmitted by the tone panel to 60% of full channel deviation (example: ( 3 kHz deviation on a channel licensed for 5 kHz maximum). The gross level of this signal can be set using JP4 (TX), and the final level adjustment is done using R3 (TX LVL).  

Encode Output Level: Press the Disable button once to start the 136.5 Hz encode. Set the encode deviation level for 15% of full channel deviation (example: for 750 Hz of deviation on a channel licensed for 5 kHz maximum deviation). The gross level can be set by moving JP2 (LO/HI) and the final level is set using R1. Check the position of JP1, it should be in the 'B' position. The only time JP1 would be moved to the 'A' position is if the repeater was doing CTCSS encode only on a phase modulated transmitter. 

Encode Pre-Emphasis Test: Press the Disable button once to change the encode frequency to 67.0 Hz and check that the encode deviation remains close to what it was set at in step five. Press the Disable button again to change the encode frequency to 250.3 Hz and check the encode deviation again to confirm that it has remained reasonably constant. It is important to the proper operation of the repeater that there not be more than a few hundred Hertz difference in the encode deviation between the highest and lowest tones. If necessary, move JP1 to the 'A' position and start the encode level setting in step five over again (cycle the Disable button as necessary to get the encode frequency back to 136.5 Hz). 

DCS Encode Polarity: After completing step six satisfactorily, press the Disable button once to start the DCS encode of "023". Verify that the code "023" is being transmitted. If code "047" is being sent instead, then the DCS Encode polarity must be changed using either command "216#" or "215#". Verify that the encode is being sent at approximately 15% of full channel deviation.

Carrier Detect: Press the Disable button once to enable the Repeat Audio mode. Supply and remove a full quieting signal in the receiver frequency and adjust R35 (EXT COR) as necessary to get the Carrier LED to track the presence of receive signal. If the LED appears to be operating 'backwards', locate JP5 (COR POLL) and rotate the two jumpers there a quarter turn. Then, readjust R35 as necessary. 

NOTE:

Some duplex radios disable their carrier indication output while transmitting. If this is the case with radio being used, the receiver must be modified to supply carrier detection regardless of the transmitter's condition. 

Repeat Audio Level: Supply a full quieting signal with a test tone of known deviation on the receive frequency of the repeater. Adjust R2 (RX LVL, not R3 TX LVL) for unity gain through the repeater. This means that the deviation measured on the transmit frequency during this test should be the same as the known deviation of the signal being supplied on the receive frequency. If unity gain cannot be reached using R2 (or is reached only with the potentiometer 'pegged'), try moving jumper JP3 to the opposite position, and then run the test again.  ��Once the level has been set, supply a signal on the receive channel with test tones of 500 Hz, 1000 Hz, and 1500 Hz while monitoring the transmit frequency. The deviation should remain reasonably flat for all three tones. If not, move jumper JP6 to the other position and readjust the receive level (R2) if necessary.  

NOTE:

If using a DTMF digit as the test tone, do not hold the digit continuously for more than eight seconds, or a RESET will occur. If the signal is not being repeated, check that the receiver is supplying audio to the Model 37-MAX. Some duplex capable radios disable their receivers while transmitting. If this is the case, the radio will need to be modified before continuing. 

This completes the Alternate Test Procedure. Cycle power on the Model 37-MAX to return it to normal operation. 

�RADIO SPECIFIC APPLICATION NOTES

This subsection contains applications notes with connection information specific to some of the more popular repeater stations used with Zetron tone panels. Most of these notes were written assuming that Zetron's Generic Radio Cable (part # 709-7179) was used to do the interface, however, the same information will still be very useful to any technician that is making up a cable on site. The repeaters covered here are: 

GE		MASTER III, MASTER II, Custom MVP, EXEC II, MASTER PRO

EF Johnson	Viking Universal Station, CR1010, CR1000

Kenwood	TKR720, TKR820

Midland	Basetech Repeater

Motorola	GR300/GR500, R100, MSF5000, MSR2000, MICOR 

Standard	RPT10, RPT21, RPT30 

Tait		T800 series, T300 series 

Uniden		ARU-251



�Connection to a GE Master III Base/Repeater



For:		Zetron Model 37-MAX �To:		GE Master III Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�P5.1 (A+ / DC Power)��Ground�2�BLACK�P2.2, P2.3, P4.2 (Power Ground)��Discriminator Input�3�White�P2.5 (Demodulated Audio)��Ground�4�BRAID�No connection��TX Audio Output�5�Blue�P5.8 (Repeat Audio)��Ground (spare)�6�N/C���PTT Output�7�ORANGE�P2.13 (Repeat PTT In)��Ground�8�BROWN���COR Input�9�YELLOW�P3.5 (CAS)��CTCSS/DCS Encode�10�GREEN�P3.14 (CTCSS Encode)��

MASTER III Configuration

The connectors for P2, P3, P4, and P5 are located on the Master III backplane. 

Cut the printed circuit foil at JP-1 on the T/R Shelf's backplane (19d902948). 

Program the base station using the standard PC programming software. For proper operation, the station firmware must be 344A3307G12 (Group 12) or higher (Mastr III System Board - U4).  �				a. Repeater (Single Channel only) �				b. Repeater Panel Option �				c. RF duplex �				d. No TX CG or RX CG (leave blank) �				e. Set the TX Pot to 200 �				f. Set the CG Pot to 255 �				g. No CCT or DODT Timers (set to 0) �				h. Remote Control optional 

Set the repeat and CTCSS modulation levels by adjusting the Zetron unit (See “Tests and Adjustments” earlier in this section.

�Connection to a GE Master II Base/Repeater



For:		Zetron Model 37-MAX �To:		GE Master II Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Station supply +12 volts DC��Ground�2�BLACK�Station supply ground��Discriminator Input�3�White�J606 on IF/Audio/Squelch board��Ground�4�BRAID�No connection��TX Audio Output�5�Blue�J933, pin 6 on old control board,�or P2, pin 4 on new IDA board��Ground (spare)�6�N/C���PTT Output�7�ORANGE�J931, pin 14 (Local PTT)��Ground�8�BROWN�J933, pin 2 (CG Low)��COR Input�9�YELLOW�J932, pin18 (CAS)��CTCSS/DCS Encode�10�GREEN�J933, pin 3, (CG Hi)��

GE Master II Configuration �Two versions of the GE Master II Repeater Control Panel exist. The "earlier" version is identified by multiple plug-in cards, the 10 volt regulator card being on the far right. The "later" version is a single panel (no plug-in cards), and is identified by the local mic connector, speaker, and volume knob on the front. All connections are the same except for the TX Audio. On the later models, TX Audio is connected to the "Battery Alarm Audio" point. Follow these steps:

Remove the jumper between H16 and H17 (if installed) on the 10 volt regulator card.

Discriminator audio may be connected to Volume Squelch Hi (J932, pin 3). 

Remove any existing repeater tone panel (card-per-tone), and "Repeater Audio" and/or "Repeater Control" cards (if installed).

�Connection to a GE Custom MVP



For:		Zetron Model 37-MAX �To:		GE Custom MVP�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Inside front panel, S701 (switch side)��Ground�2�BLACK�Chassis ground��Discriminator Input�3�WHITE�IF detector board, junction of R606, R608, C622��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Exciter board, P902, pin 4 (Mic Hi)��Ground (spare)�6�N/C���PTT Output�7�ORANGE�System Audio Squelch board, J911 (PTT)��Ground�8�BROWN�Exciter board, P902, pin 5 (Mic Lo)��COR Input�9�YELLOW�System audio squelch, J912 (CAS)��CTCSS/DCS Encode�10�GREEN�Exciter board, P902, pin 9 (CG Hi)��

GE MVP Configuration

Follow these steps:

Cut the circuit trace on top of the System Audio Squelch board which runs from U902 pin 6 toward R11. Cut the trace close to U902. This disables the receiver muting on PTT.

Install a jumper between J904 pin 2 (RX OSC Control) and J904 pin 1 (10 volt regulator) on the System Audio Squelch board (SAS board). This provides a source of switched 10 volt to the receiver oscillator at all times.



�Connection to a GE EXEC II Base



For:		Zetron Model 37-MAX �To:		GE EXEC II Base�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�H20 (A+)��Ground�2�BLACK�Chassis ground��Discriminator Input�3�WHITE�J907, pin 8 (Vol Hi)��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�H36 (Tone Hi)��Ground (spare)�6�N/C���PTT Output�7�ORANGE�J907, pin 10 (PTT)��Ground�8�BROWN�Ground trace ��COR Input�9�YELLOW�J913, pin 4 (CAS)��CTCSS/DCS Encode�10�GREEN�J907, pin 6 (CG Hi)��

GE EXEC II Configuration

To modify the radio for full-duplex (repeater) operation, follow these steps:

Remove Q905 and Q908 on the System Audio Squelch board (SAS board). 

Install a wire jumper from the Q908 emitter solder pad to the Q908 collector solder pad.

Care should be taken not to damage the transmitter PA due to continuous duty operation.



�Connection to a GE Master PRO



For:		Zetron Model 37-MAX �To:		GE Master PRO�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�TB501 Pin-8 or Pin-9, +12.6 V��Ground�2�BLACK�TB501 Pin-11 or Pin-12, Ground��Discriminator Input�3�WHITE�TB502 Pin-2, AUD CPLR HI��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�J902 Pin-2, MIKE HI, (mic connector)��Ground (spare)�6�N/C���PTT Output�7�ORANGE�TB502 Pin-10, XMIT��Ground�8�BROWN���COR Input�9�YELLOW�TB502 Pin-16, COS FEED��CTCSS/DCS Encode�10�GREEN�P101 Pin-10, Tone Encoder In (transmitter)��

GE MASTER PRO Installation Notes

Connect the transmit audio directly to the microphone connector. 

Verify the transmitter is equipped with the Channel Guard Encode option. 

Disable any channel guard decode in the receiver, or connect TB502 Pin-11 (CG MON) to ground.  



�Connection to an EF Johnson Viking Universal Station



For:		Zetron Model 37-MAX �To:		EF Johnson Viking Universal Station�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�J2-23, +15_ACC��Ground�2�BLACK�J2-21, Ground ��Discriminator Input�3�WHITE�J2-2, WB_DISC��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�J2-5, TX_AUDIO��Ground (spare)�6�N/C���PTT Output�7�ORANGE�J2-7, PTT��Ground�8�BROWN���COR Input�9�YELLOW�J2-4, SQUELCH��CTCSS/DCS Encode�10�GREEN�J2-6, TX_DATA��

EF Johnson Viking Universal Station Configuration

The radio requires the Third Party Interface Card in order to install the Model 37-MAX. 



�Connection to an EF Johnson CR1010



For:		Zetron Model 37-MAX �To:		EF Johnson CR1010�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Logic Drawer, pin-15, +13.8 V��Ground�2�BLACK�Logic Drawer, pin-13, Ground��Discriminator Input�3�WHITE�Logic Drawer, pin-5, CG Audio��Ground�4�BRAID�No connection��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Logic Drawer, pin-23, � EMBED Equation.2  �����Ground�8�BROWN�Ground��COR Input�9�YELLOW�Logic Drawer, pin-19, fast squelch��TX Audio Output�5�BLUE + �56 k(�Logic Drawer, pin-18, TX Tone CG��CTCSS/DCS Encode�10�GREEN + 15 k(�Logic Drawer, pin-18, TX Tone CG��

CR1010 Configuration

Remove the brown wire from receiver going to the exciter transmit audio (pin 1).

Add a 10 k( resistor across R123 in the exciter. 

Add a 56 k( resistor to the radio end of the blue TX audio wire, and a 15 k( to the radio end of the green CTCSS/DCS encode wire. The other end of both resistors are tied to the TX Tone CG input on the Logic drawer (pin-18).

NOTE: This configuration does not use the deviation limiter in the exciter. It does provide a higher quality repeat audio than the alternate hookup that follows this.

�Connection to an EF Johnson CR1010 (Alternate Hookup)



For:		Zetron Model 37-MAX �To:		EF Johnson CR1010�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Logic Drawer, pin-15, +13.8 v��Ground�2�BLACK�Logic Drawer, pin-13, Ground��Discriminator Input�3�WHITE�Logic Drawer, pin-5��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Exciter drawer, pin-1, TX Audio��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Logic Drawer, pin-23, � EMBED Equation.2  �����Ground�8�BROWN�Ground��COR Input�9�YELLOW�Logic Drawer, pin-19, Fast Squelch��CTCSS/DCS Encode�10�GREEN�Logic Drawer, pin-18, TX Tone CG��

CR1010 Configuration (Alternate Hookup)

Remove the brown wire from the receiver going to the exciter transmit audio (pin 1).

NOTE: This configuration uses the limiter and the high-pass filter in the exciter of the CR1010. Since the Model 37-MAX also has a high-pass filter to remove the CTCSS/DCS encode from the repeat audio, the two high-pass filters in series may degrade the quality of the repeat audio. The repeat audio quality may be improved by deleting (bypassing) either the high-pass filter in the Model 37-MAX or the exciter of the CR1010. 

To delete the high-pass filter in the Model 37-MAX, lift one end of R43, then add a wire jumper across C34, and another wire jumper across C35. 

�Connection to an EF Johnson CR1000



For:		Zetron Model 37-MAX �To:		EF Johnson CR1000�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Level Adjust Card, pin-21��Ground�2�BLACK�Level Adjust Card, pin-24��Discriminator Input�3�WHITE�Level Adjust Card, pin-11��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Level Adjust Card, pin-18��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Level Adjust Card, pin-19��Ground�8�BROWN�Ground��COR Input�9�YELLOW�Level Adjust Card, pin-12��CTCSS/DCS Encode�10�GREEN�Level Adjust Card, pin-22��

CR1000 Configuration

Follow these steps: 

In the receiver, remove the wire from J211, and connect it to U201 pin-6. This provides unfiltered receive audio to the Model 37. 

Disconnect one side of C709 on the Level Card. 

Set the Repeat switches to: Access = Tone, Repeat = Off



�Connection to a Kenwood TKR720 / TKR820



For:		Zetron Model 37-MAX �To:		Kenwood TKR720 / TKR820�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Pin-7, SB��Ground�2�BLACK�Pin-6 and Pin-11, Ground ��Discriminator Input�3�WHITE�Pin-4, DE��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Pin-5, L1��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Pin-8, PTT��Ground�8�BROWN�No connection��COR Input�9�YELLOW�Pin-13, CO��CTCSS/DCS Encode�10�GREEN�Pin3, D1��

TKR720 / TKR820 Configuration

For all TKR repeaters: 

Make up two wire jumpers to install on the radio's auxiliary plug. Place one from pin-1 (HK) to pin-2 (LG), this is the PTT Enable jumper. Place the second from pin-9 (SI) to pin-12 (SO), this is the Speaker Enable jumper. 

Set the repeater's front panel switches to: TAKEOVER = Off / Disabled, REPEAT = Off / Full Duplex Transceiver, Monitor = DC

NOTE: The following modifications do not apply to all versions of the TKR-repeaters, only the earlier versions. Refer to the Kenwood service manual and schematic diagrams. 

On the TX/RX Unit board, foil side: Cut the trace leading to CN3-8 (AFO). Add a jumper wire between CN3-8 and CN6-9 (DET). This corrects a foil error found in older Kenwood units. Cut the trace between CN7-1 (tone) and R68. This isolates the tone board injection point when the Zetron device keys the transmitter. 

On the Display Unit board, foil side: Remove R14, and add a jumper wire between CN8-4 (DE) and CN2-6 (DET). This bypasses C22 on the Display Unit board for DCS decode capability. 

�Connections to a Midland Basetech Repeater



For:		Zetron Model 37-MAX �To:		Midland Basetech Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Pin-1, +12.6 V��Ground�2�BLACK�Pin-8, Ground��Discriminator Input�3�WHITE�Pin-3, RX Disc��Ground�4�BRAID�No Connection��TX Audio Output�5�BLUE�Pin-2, AF��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Pin-5, PTT��Ground�8�BROWN�No connection��COR Input�9�YELLOW�Pin-6, COS��CTCSS/DCS Encode�10�GREEN�Pin-9, Tone��







�Connections to a Motorola GR300/GR500 Repeater Station



For:		Zetron Model 37-MAX �To:		Motorola GR300/GR500 Repeater Station �Using:		709-7394

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes�����RECEIVE RADIO ��+12 volts DC�1�RED�AUX pin 13, Switched A+��Ground�2�BLACK�AUX pin 7, Ground��Discriminator Input�3�WHITE�AUX pin 11, Disc. Audio��Ground�4�BRAID�No connection��Ground (spare)�6�BROWN�AUX pin 9, Emergency Alert��COR Input�9�YELLOW�AUX pin 8, CSQ Detect�����TRANSMIT RADIO��Ground�2�BLACK�AUX pin 7, Ground��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�AUX pin 2, MIC Audio��PTT Output�7�ORANGE�AUX pin 3, MIC PTT��Ground�8�BROWN�AUX pin 9, Emergency Alert��CTCSS/DCS Encode�10�GREEN�AUX pin 5, Flat TX Audio��

Radius GM300 Radio Configuration

On both Accessory Connectors, a black wire jumper connects pins 15 (Internal Speaker) and 16 (External Speaker). This enables the Internal Speaker in the radios.

Set the Radius GM300 radio jumpers as follows: �	JU551 = Position A, Flat, Unmuted Discriminator Audio �	JU651 = Position A, TX Audio Gain selection �	JU701 = Position B, Flat TX Audio Limiter Bypass (16 channel radios only)

Use the RSS software to program accessory connectors on both radios as shown:

ACCESSORY CONNECTOR CONFIG

INT Accessory: None		EXT Accessory:    General I/O			Custom:  Y

   PIN#		DESCRIPTION		DATA DIR	DEBOUNCE		ACT LEVEL�     4		NULL 2			   Output	     No			      High�     6		NULL 1			   Input		     No			      Low �     8		CSQ Detect		   Output	     No			      Low �     9		NULL 1			   Input		     No			      High �   12		NULL 1			   Input		     No			      Low �   14		NULL 1			   Input		     No			      Low  

�Connections to a Motorola R100 Repeater Station



For:		Zetron Model 37-MAX �To:		Motorola R100 Repeater Station�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�JAUX, pin-3, A+��Ground�2�BLACK�JAUX, pin-14, Desk Set Ground��Discriminator Input�3�WHITE�JAUX, pin-25, uncommitted��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�JAUX, pin-5, Audio from Phone Patch��Ground (spare)�6�N/C���PTT Output�7�ORANGE�JAUX, pin-4, PTT��Ground�8�BROWN�JAUX, pin-6, ��COR Input�9�YELLOW�JAUX, pin-12, Audio Control��CTCSS/DCS Encode�10�GREEN�JAUX, pin-23, uncommitted��

Radius R-100 Configuration

Install a jumper from U601 pin-9 on the TX Command Board to JAUX pin-23 (an unused pin). This routes CTCSS/DCS modulation from the 37-MAX to the TX Command board.

Install a jumper from U551A pin-4 on the RX Command Board to JAUX pin-25. This routes unfiltered discriminator audio from the receiver to the 37-MAX. 

Program the R-100 for carrier squelch operation and disable repeater operation using the RPTR Disable Switch on the RPT Control Board. 

If the R-100 was not ordered with the DPL Option (i.e. it was ordered for PL only or Carrier Squelch operation), then there are several capacitors which need to be changed in the receiver and transmitter to support DPL operation with the Model 37-MAX. Consult the R-100 service manual for additional information concerning what capacitor values require changing. 

Repeated audio from the Model 37-MAX will be heard in the local speaker of the R-100 if the 37-MAX's TX audio is connected to JAUX pin-5. This is because the audio at pin-5 goes to several points in the R-100 (Local Audio Amp, Exciter Board, and the Line Output) as well as the TX Command board. If desired, the repeat audio can be applied directly to the TX Command board at the emitter of Q601. 

�Connections to a Motorola MSF5000 Analog Base/Repeater



For:		Zetron Model 37-MAX �To:		Motorola MSF5000 Analog Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�J800 Pin-1 & Pin-2, TB601 (A+) on Power Supply��Ground�2�BLACK�J800 Pin-7 & Pin-8, or TB601 (GND) on Power Supply��Discriminator Input�3�WHITE�Test Point 3 (3 kHz = 1Vpp)��Ground�4�BRAID�No connection ��TX Audio Output�5�BLUE + �33 k(�U834 Pin-13 (1 Vpp = 3 kHz)��Ground (spare)�6�N/C���PTT Output�7�ORANGE�J801 Pin-14��Ground�8�BROWN���COR Input�9�YELLOW�Test Point 6 (0.5 V SQ. , 2.9 V UnSQ.)��CTCSS/DCS Encode�10�GREEN + 33 k(�Wiper of R889 IDC pot (3 Vpp = 0.75 kHz)��

Motorola MSF-5000 (Analog) Configuration

Make all connections to the Station Control Module PCB.

Set the "AccDis" switch in the up position. 

�Connections to a Motorola MSF5000 Digital Base/Repeater



For:		Zetron Model 37-MAX �To:		Motorola MSF5000 Digital Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�R8121, the side closest to the center of the PCB��Ground�2�BLACK�TP2��Discriminator Input�3�WHITE�Test Point 3��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE + �33 k(�U814, pin 2��Ground (spare)�6�N/C���PTT Output�7�ORANGE�SW800, the pin closest to the outside edge of the PCB��Ground�8�BROWN���COR Input�9�YELLOW�U1552, pin 1��CTCSS/DCS Encode�10�GREEN + 33 k(�U831, pin 3��

Motorola MSF-5000 (Digital Capable) Station Configuration

Drill a cable access hole in the rear of the Station Control Module's plastic housing, at about the mid-point. Install a suitable cable access hole grommet and strain relief. 

Make all connections to the Station Control Module PCB. 

Set the "AccDis" switch to the up position. 

CAUTION!

The front panel SQUELCH control (on the MSF) will now set the carrier detect threshold for both the radio and the Zetron panel. 

�Connections to a Motorola MSR2000 Base/Repeater



For:		Zetron Model 37-MAX �To:		Motorola MSR2000 Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�E12 (A+)��Ground�2�BLACK�Ground Lug��Discriminator Input�3�WHITE�Audio Squelch, pin-7��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Audio Squelch, pin-16��Ground (spare)�6�N/C���PTT Output�7�ORANGE + two 1N4148 diodes�Cathodes (banded ends) of both diodes joined to Orange wire, anodes (unbanded) connected to Squelch Gate pin-3 and Squelch Gate pin-18��Ground�8�BROWN�No connection��COR Input�9�YELLOW�Audio Squelch, pin-20��CTCSS/DCS Encode�10�GREEN + �10 k(�Resistor goes on radio end, connects to Coded Squelch, pin-21��

Motorola MSR-2000 Base / Repeater Configuration

Remove all jumpers on the RF control chassis backplane except JU1, JU4, JU5, and JU9.

Only the R1 Audio and Station Control modules are required. Make the following changes to the control cards: ��	R1 Audio: 	Install JU1 and JU101. Remove JU2, JU103, JU104, JU105, CR2, and 			CR106�	Station Card:	Install JU2 through JU8. Remove JU9 through JU11. �	Line Driver: 	Remove JU15 and CR3.

�Connections to a Motorola MICOR Base/Repeater



For:		Zetron Model 37-MAX �To:		Motorola MICOR Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Power Supply A+��Ground�2�BLACK�Power Supply A-��Discriminator Input�3�WHITE�Squelch Gate, pin-10��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Station Control, pim-16��Ground (spare)�6�N/C���PTT Output�7�ORANGE + 1N4148�Cathode (banded) end connects to wire, anode to TB3, pin-14��Ground�8�BROWN�No connection��COR Input�9�YELLOW�J2, pin-5 (RX Unsquelch)��CTCSS/DCS Encode�10�GREEN + 10 k(�Resistor goes on radio end, connects to J5, pin-27 ��

Motorola MICOR Connection

Remove all modules except Station Control and the Squelch Gate card.  

Modify the control modules as follows: �	a. Station Control: Jumper the "PL Disable" switch ON. �	b. Station Gate: Remove C17, in the exciter output line. 

Modify RX Audio Squelch board (TRN-6006A) by adding a jumper from U202 pin 10 to P903 pin 14. 

Modify Exciter board (TLE-1720A) by adding a jumper from the IDC pot wiper to P902 pin 8, and cut the trace between P902 pin 8 andJU401. 

Modify the backplane board (TRN-6421A) by cutting the trace going to J2 pin 5, and cutting the trace going to J5 pin 27. 

�Connections to a Standard RPT10/RPT21



For:		Zetron Model 37-MAX �To:		Standard RPT10/RPT21�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Multitone, pin 4, +13.8 V��Ground�2�BLACK�Multitone, pin 5, Ground��Discriminator Input�3�WHITE�Multitone, pin 2, DISC��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Control, pin 9, MIC HI��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Multitone, pin 9, PTT��Ground�8�BROWN�Control, pin 6, MIC LO��COR Input�9�YELLOW�Receiver, pin 7, COR��CTCSS/DCS Encode�10�GREEN�Multitone, pin 3, Tone��

Standard RPT10 / RPT21 Configuration

Set the switch on the front of the repeater to "NON-RPT".

�Connections to a Standard RPT30



For:		Zetron Model 37-MAX �To:		Standard RPT30�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�pin 11, +13.8 VDC supply��Ground�2�BLACK�pin 12, Supply Ground, and pin 4, TX Line-IN Ground��Discriminator Input�3�WHITE�pin 10, Processed Audio Out��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�pin 3, TX Line-IN��Ground (spare)�6�N/C���PTT Output�7�ORANGE�pin 9, TX Key Line��Ground�8�BROWN�pin 4, TX Line-IN Ground��COR Input�9�YELLOW�pin 8, Squelch Output��CTCSS/DCS Encode�10�GREEN�pin 6, CTCSS Input��

Standard RPT30 Configuration

Set the squelch on the RPT30 for proper Carrier LED indication on the 37-MAX.

Set VR202 in the Transmit module for no repeater hold time. Use the Carrier switch on the front panel of the Transmit module to test the transmitter. 

Extend the Transmit module's time-out timer to maximum.

Set the Receiver module's jumpers to pass unfiltered discriminator audio to pin 10 of the RPT30's connector, Processed Audio Out.

�Connections to a Tait T800 series Base/Repeater



For:		Zetron Model 37-MAX �To:		Tait T800 series Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�TB1-13, +13.8V��Ground�2�BLACK�TB1-8, TX LINE (ground)��Discriminator Input�3�WHITE�TB2-11 RX AUDIO��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�TB1-5, TX LINE��Ground (spare)�6�N/C���PTT Output�7�ORANGE�TB1-12, TX KEY��Ground�8�BROWN�TB1-8, (ground)��COR Input�9�YELLOW�TB1-11, RX GATE��CTCSS/DCS Encode�10�GREEN�TB2-9, CTCSS��

Tait T800 Configuration

Make up four wire jumpers and place them between the following pairs of contacts on TB1 of the T800: TB1-14 (-VE) to TB1-10 (SP-), TB1-10 to TB1-8, TB1-2 to TB1-3 (RX LINE CT), and TB1-6 to TB1-7 (TX LINE CT). 

Move the Violet wire from TB2-9 to TB2-11. The Violet wire (RX Audio 2) is flat receive audio, separated out to TB2-11.

Disable the transmitter time-out timer by removing R257 (near IC202 on the bottom of the PCB). 

�Connections to a Tait T300 series Base/Repeater



For:		Zetron Model 37-MAX �To:		Tait T300 series Base/Repeater�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Pin 8, +VE 12V��Ground�2�BLACK�Pin 5, Ground��Discriminator Input�3�WHITE�Pin 6, RX AF��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Pin 7, TX AF��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Pin 10, TX Key��Ground�8�BROWN�No connection��COR Input�9�YELLOW�Pin 20, RX GATE, see Note 2��CTCSS/DCS Encode�10�GREEN�Pin 2, CTCSS ENCODE��

Tait T300 Configuration Notes

All connections are made to the radio on 25-pin D-connector. Additional jumper to be made at the D-connector are: �					pin 1 to pin 4 = Earth to one side RX 600( �					pin 1 to pin 3 = Earth to one side TX 600( �					pin 1 to pin 5 = Earth 

Check that the RX GATE lead goes to the RX GATE connection on the Tait Base Station you are using. This lead has been left unconnected on some models. 

�Connections to a Uniden ARU-251 Repeater



For:		Zetron Model 37-MAX �To:		Uniden ARU-251 (This is NOT for the ARU-251K)�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Pin 4��Ground�2�BLACK�Pin 5��Discriminator Input�3�WHITE�Pin 1��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Pin 6��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Pin 3��Ground�8�BROWN�No connection��COR Input�9�YELLOW�Pin 2��CTCSS/DCS Encode�10�GREEN�Pin 9��

Uniden ARU-251 Configuration

At the radio's accessory jack, install a jumper wire between pin 7 and pin 8 (Audio Amp Out to Speaker In). 

Disconnect the Tone Encode lead from the Exciter at FT18 on the Exciter case, and leave the wire disconnected. 

Attach a wire from FT18 on the Exciter case to pin 9 of the accessory jack. This provides a path for CTCSS encode from the panel to the transmitter exciter. 

Set the Control Board switch to the Carrier Squelch position. 

Set the Front Panel switches to Local and Monitor.

�Connections to a Uniden ARU-251K Repeater



For:		Zetron Model 37-MAX �To:		Uniden ARU-251K�Using:		709-7179 Generic Radio Cable

37-MAX End�Function�J1 �pin#�Wire �Color�Radio End �Connection/Notes��+12 volts DC�1�RED�Pin 6��Ground�2�BLACK�Pin 8��Discriminator Input�3�WHITE�Pin 8��Ground�4�BRAID�No connection��TX Audio Output�5�BLUE�Pin 7��Ground (spare)�6�N/C���PTT Output�7�ORANGE�Pin 1��Ground�8�BROWN�Pin 8��COR Input�9�YELLOW�Pin 2��CTCSS/DCS Encode�10�GREEN�Pin 9��

Uniden ARU-251K Configuration

Install a wire jumper on the accessory jack between pin 4 and pin 5 (Audio Amp Out to Speaker In). 

Disconnect the Tone Encode lead from the Exciter at FT18 on the Exciter case, leave the wire disconnected. 

Attach a wire from FT18 on the Exciter case to pin 9 on the accessory connector. This provides a path for the CTCSS encode from the tone panel to the transmitter exciter.

Set the Control Board switch to Carrier Squelch position. 

Set the Front Panel switches to Local and Monitor.
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