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�
PRELIMINARY INSTRUCTIONS AND


WARRANTY INFORMATION





1.	Please observe safety precautions when handling this unit. This equipment contains dangerous currents and voltages.





2. 	This manual is written as a general guide for those having previous knowledge and experience with this kind of equipment. It is not intended to contain a complete statement of all safety precautions which should be observed by personnel in using this or other electronic equipment.





3.	BEXT, Inc. does not assume responsibility for injury or damage resulting from improper procedures or practices of untrained/unqualified personnel in the handling of this unit.





4.	Please observe all local codes and fire protection standards in the operation of this unit.





5.	CAUTION: Always disconnect power before opening covers or removing any part of this unit. Use appropriate grounding procedures to short out capacitors and high voltage points before servicing.





6.	Any damage to the goods must be reported to the carrier in writing on the shipment receipt. Any discrepancy/damage discovered subsequent to delivery shall be reported to BEXT, Inc. within five days of receipt.





7.	BEXT, Inc. extends to the original end-user purchaser all original manufacturers warranties which are transferable and all claims are to be made directly to BEXT, Inc. per indicated procedures.





8.	All manufacturers warranties will be supported by BEXT, Inc. to ensure precise and speedy service where possible.





9.	BEXT, Inc. shall not be liable for any damages of whatsoever nature arising out of or in connection with the product or its use thereof.





10.	BEXT’s warranty shall not include:





10.1	Reshipment of the unit to BEXT for repair purposes.


10.2	Any unauthorized repairs/modifications.


10.3	Incidental/consequential damages as a result of any defect.


10.4	Nominal non-incidental defects.


10.5	Reshipment costs or insurance of the unit or replacement units/parts.





11.	Warranty shall commence on the invoice date and for the period of the manufacturer’s warranty.





12.	To claim your rights under this warranty:





12.1 	Contact the dealer or distributor from whom this product was purchased. Describe the problem and ask if they have an easy solution. Dealers and distributors are supplied with information on problems which may occur and usually can repair the unit more quickly than going directly to the factory. It is also often true that errors in installation or use will be discovered by your dealer.





12.2	If your dealer cannot help, contact BEXT, Inc. at (619) 239-8462 and explain the problem. If it is determined that the unit needs to be returned to the factory, BEXT will mail you a return authorization with instructions.





12.3	When you receive the return authorization, you can return the unit. Pack the unit carefully for shipment. Preferably, use the original packing materials and assume that the shipping carton will be dropped several times during the transportation process. We recommend the use of UPS or similar freight services and would discourage the use of the postal system. The customer assumes the risk of loss, (i.e. BEXT, Inc., is not responsible for damage or loss) until the package is received by BEXT, so we advise you to take out insurance for the full replacement value of the unit. Ship the unit PREPAID to the address specified by BEXT’s service manager on the return authorization. DO NOT RETURN UNITS WITHOUT A RETURN AUTHORIZATION, AS THEY WILL NOT BE ACCEPTED. Be sure to enclose a written descriptive statement of the problem experienced and a copy of your original invoice establishing the starting date of the warranty.





13.	Replacement and warranty parts may be ordered from the following address:  BEXT, Inc. 1045 Tenth Ave., San Diego, CA 92101. Be sure to include equipment model and serial number and part description and part number.





14.	BEXT, Inc. reserves the right to modify the design and specifications of the equipment in this manual without notice.
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�
Specifications





Frequency Range				87.5 to 108 MHz





Frequency Control				Rear panel selection, synthesized





Frequency Stability				± 500 Hz





Modulation Type				Direct carrier frequency modulation





Spurious & Harmonic Suppression		Meets or exceeds all FCC and CCIR requirements





RF Output Power	1 to 25 watts continuously variable. Pre-settable VSWR foldback. Output maintained within ± 0.5 dB over entire frequency range from 1 to 20 watts.





RF Output Connector			Type "N"


RF Output Impedance			50 Ohms





S/N Ratio


Mono


Weighted			Better than 80 dB


Unweighted			Better than 85 dB


Synchronous			Better than 60 dB


Asynchronous		Better than 60 dB





Stereo


Weighted			Better than 75 dB


Unweighted			Better than 80 dB


Synchronous			Better than 60 dB


Asynchronous		Better than 60 dB





THD


Mono					Better than 0.03%


Stereo					Better than 0.03%





Audio Levels	Set for 3.5 V P-P, 1.237 V RMS, 3.64 dBm, adjustable in the 0 to 12 dBm range





Audio Inputs	10 K Ohm balanced. (600 Ohm on request) "BNC"


SCA 10 K Ohm, 2 inputs "BNC"





�
Amplitude Response				


Mono					Better than 0.5 dB 20 Hz to 15 KHz


Composite				Better than 0.1 dB 20 Hz to 53 KHz


SCA					Better than 0.5 dB 40 KHz to 100 KHz





Stereo Separation				Better than 55 dB





Crosstalk					Better than 55 dB





Modulation 					Direct FM at the carrier frequency





Modulation Capability	One stereo composite and 2 SCA (up to 100 KHz baseband)








AC Power Requirement			117V or 230V ± 10%, 50 to 60 Hz, 90 VA





DC Power Requirement			20 TO 30 VDC, 1.6 to 2.6 Amps





Front Panel Display				VCO lock


Internal Power Supply


Modulation presence


Over modulation


RF presence


VSWR presence





Cooling 					Convection





Ambient Temperature Range		0 to 40 °C (32 °F to 104 °F)





Dimensions	19"(483mm)W x 5 1/4" (132mm)H x 10"(250mm)D





Weight					22 pounds(10 Kg)





Optional Stereo Generator Specifications





Frequency Response				20 Hz to 15 KHz ±0.15dB (0.1dB typical)


Stereo Separation				Better than 60 dB (70dB typical at 1KHz)


Signal to Noise	-90 dB or better on audio channels, residual above 54 KHz, 60 dB or better


THD Audio					0.02% or better (0.01% typical)


THD Pilot Tone				0.5% typical 1% max


L & R Input Impedance			10 K Ohm


�
INTRODUCTION





The LEX 25 is a low cost FM transmitter/exciter capable of 1 to 25 watts output. While the unit is inexpensive and constructed in a simplified design, it utilizes many features and quality components found in more expensive units. The RF power output is regulated up to 20 watts and incorporates fold-back protection. The frequency control is synthesized and is controlled by switches on the rear panel. The user may select any frequency within the 88 to 108 MHz broadcast band in 10 KHz steps. Audio programming is connected to the unit through BNC connectors on the rear panel. The normal composite or mono input is balanced and is labeled MPX + and MPX – . In addition there are two SCA inputs. Gain controls are provided to adjust the input levels. The RF power is controlled by a trimmer pot on the rear panel. An RF monitor jack is provided on the front panel to connect a modulation monitor or frequency counter. A four pin connector is provided on the rear panel to connect an external 24 volts DC if desired.





Monitor lamps are provided on the front panel and indicate the presence of the power supply voltages of + and – 12 VDC. A lock indicator shows when the VCO locks on to the proper selected frequency. There will be no power output when the unit is not in lock. A modulation lamp indicates when a program is going into the unit and an over modulation indicator is provided to indicate peaks going over ±75 KHz. The forward power indicator shows that power is being generated greater than 5 watts, while the reflected power indicator shows that the reflected power is excessive. This will also cause the unit to reduce the power output.





If the unit is to be used as a stand alone transmitter, the user must provide some means of external power measurement such as a Bird® 43 in-line power meter. Other meters may be used which will meet the needs of the FCC requirements. The power measurement is required at the final amplifier. As an exciter the external meter is not required.





All of the RF and Audio circuits are located on a single printed circuit board mounted on the rear panel. A small LED monitor board is mounted on the front panel and the Switching power supply is mounted on the right side panel. This constitutes a very simple arrangement which is easy to service while offering reliable operation.


�
INSTALLATION





Power





Remove the unit from the packing and inspect for shipping damage. A three prong power cord is supplied with the unit. This power cord contains a safety ground which should not be removed. The input voltage may be changed from 115 volts to 220 volts if desired, by moving a wire on the power transformer input terminal board. NOTE: The unit should never be operated without a suitable dummy load or proper antenna connected.





Frequency Setting





Determine the operating frequency and set this frequency into the digi switches on the rear panel. The switches are located in a vertical row to the right of the heat sink facing the rear panel. The frequency may be set in as little as 10 KHz steps Normally this 10 KHz switch will be set to zero. The 100 MHz switch will be set to zero for all frequencies below 100 MHz and to 1 for all frequencies 100 MHz to 108 MHz.





Stereo Audio and SCA





For balanced input connect the composite or mono audio to the center pins of the MPX+ and MPX– inputs on the rear panel. These are standard “BNC” connectors. If single ended input is desired, place the audio input on the MPX+ jack. A phase inversion occurring in another part of the signal chain may be corrected by using the MPX– input. In this case ensure that the positive terminal is grounded. Input impedance of the audio input is 10K Ohm and may be changed to 600 Ohm by changing resistors R1, R4, R2 and R3 from 10K Ohm to 600 Ohm. The unit is shipped to operate with a composite stereo input and therefore does not insert pre-emphasis. If a SCA channel is desired simply apply it to the SCA input jacks. Gain controls are provided at the input jacks to adjust the modulation levels. Normally a 3.5 volt peak to peak signal at the MPX input will result in ±75 KHz deviation. A 3.5 volt peak to peak signal at the SCA inputs however will provide 7.5 KHz deviation.





Mono Audio Operation





If the user desires to operate the unit in the mono mode, it will be necessary to insert pre-emphasis for proper operation. Remove the top cover and locate the circuit board on the rear panel. As you are facing the front panel locate the jumper plugs which control the pre-emphasis. They are located on the left lower side of the circuit board near the AC power plug. The jumper P2 is located nearest the power plug and contains three pins. If the jumper is connected to the bottom two pins (2 & 3) then pre-emphasis is disabled. Connecting the jumper to the top two pins (1 & 2) places pre-emphasis in the circuit. The jumper located just to the right of P2 is P1 and contains 5 pins. Pin 1 is the bottom pin and the unit is shipped with the jumper connected to pins 2 and 3 which enables 75 microsecond pre-emphasis for the FCC U.S. rules. Pins 1 and 2 are used only for 50 microsecond pre-emphasis which is used in CCIR rules. The other pins are used for factory test purposes only.


�
Power Adjustment





An external power meter such as a Bird® model 43 or equivalent is required to set the power output and reflected power. Also required is a suitable 50 Ohm dummy load. The forward power output is adjusted with RT8 located on the rear panel and labeled “forward”. The user may set any power level from 1 to 20 watts. With the power meter between the dummy load and the exciter disconnect the dummy load and the power meter should go to 1 to 2 watts. Adjust the reflected power control RT7 on the rear panel if this value is above 2 watts. This is a safety feature which folds back the power in the case of high VSWR. Operating with high VSWR for extended periods may result in failure of the final amplifier. Reconnect the dummy load and the power should go back to the value originally set as forward power. 





Turn off power and connect the unit to the antenna or amplifier along with the power meter. Turn on power and check that the VSWR is very low. If the VSWR should become high then the unit will not put out the required power. If the unit is used to drive a tube type amplifier and the VSWR appears too high it is advisable to use an isolator or attenuator between the exciter and amplifier. An isolator may also be used to protect the unit against high VSWR due to heavy icing on an antenna.





Theory of Operation





Refer to Schematic diagram sheet 1 of 3. The audio input comes into the unit at J2 and J6. The audio is amplified by the two stage amplifier U1. The amplitude of the signal is controlled by RT1. P2 controls the insertion or elimination of pre-emphasis. Connecting pins 1 and 2 inserts pre-emphasis while 2 and 3 being connected removes the pre-emphasis which would be normal when inserting a composite signal into the unit. P1 controls the 50 or 75 microsecond pre-emphasis. Connecting pins 2 and 3 produces 75 microsecond while pins 1 and 2 produce 50 microsecond. 75 microseconds is the standard used in the U.S. The output of U2 pin 1 is summed into U2 pin 6 along with the SCA inputs. The second half of U2 has a gain of 2 with relation to the composite or mono signal but has a loss in relation to the SCA signals. For a given input the SCA channels only produce 10% of the total modulation in comparison to the Composite or mono signal. This is due to the 100 K Ohm resistors R19 and R20 at the summing junction. The audio from U2 pin 7 is applied through R11 and R13 to the varactor diodes in the VCO circuit to generate the FM modulation.





The output from U2 pin 7 also goes to U3 which is a peak detector and filter which in turn drives U4 which is the over modulation detector and LED driver. The OM output is the over modulation signal while the SM output is the Modulation sense LED. 





The VCO uses a piece of coax for L1 which is the oscillator inductor. Use of coax prevents microphonics due to vibration. The output of the VCO is amplified by U5 and U6. The output labeled RF is the signal which drives further amplifier stages, while the signal labeled PS is used as the sample signal to the phase detector.


�
Refer to schematic diagram sheet 3 of 3. U14 which is a microprocessor chip takes the parallel number representing the desired frequency from the switches SW1 through SW5 and converts this to serial data which may be used by the phase detector and divider U11. Crystal XT1 which is a 10 MHz crystal generates the reference signal for U11. Trimmer capacitor C81 may be used to fine-tune the output frequency. Internally this 10 MHz signal is divided down to 10 KHz and compared to the VCO signal which comes in on pin 11 of U11. The VCO signal is also divided down and compared to the reference frequency. The error signal comes out of PDOUT on pin 6 of U11. This output is a train of pulses which are proportional to the frequency or phase error between the reference frequency and the VCO frequency. This error is filtered by U12 and U13. The output signal labeled VCO is the DC correction voltage which steers the VCO on frequency. When the phase difference between the two signals is 90 degrees, the LD signal at pin 2 of U11 changes level and drives the lock light on the front panel, indicating that the VCO is now locked to the reference frequency.





Refer to schematic diagram sheet 2 of 3. The RF signal from the VCO amplifier comes into Q4 where it is amplified then to Q6 and finally to the power amplifier Q7. From the power amplifier the signal goes through to a low pass filter where harmonics are attenuated well below 70dB. The signal then goes through the VSWR circuit which senses both the forward and reflected power. The direct power is detected by D20. The resulting DC signal is filtered and sent to U7. The output of U7 drives both the front panel RF LED and U9 where it is summed with the reflected power signal. The summed voltages are amplified by U8 and sent to the base of Q5. Q5 act as a variable resistor which changes the supply voltage of Q4 which is an RF amplifier. This acts as a gain control and holds the output power constant. Should the reflected power become excessive then Q5 will reduce the power output to a safe level. The lock signal from the phase lock loop comes in at the lower left of the schematic and is buffered and delayed by C104 and U10. When the lock signal is 0 or disabled, the output of U10 pin 1 shuts down U8 and Q5, thereby removing the voltage from the Q4 amplifier stage. Feedback networks are used across Q4, Q6, and Q7 to prevent spurious oscillation due to changing loads.





Power Supply





The power supply will operate from the AC line or an external 24 VDC. The line transformer generates 24 volts AC which is rectified by RD1. The output of RD1 is filtered by capacitors C1, C2, and C3. The external 24 VDC supply when used also comes in at the filter input. The output of the filter supplies the switching regulator U1 which regulates the 24 volts down to 12 volts for use by the final amplifier and other circuits requiring +12 VDC. The filter output also supplies voltage to the input of U2 which drops the voltage down to 18 volts. U3 further drops this down to 15 VDC and U4 regulates the 15 volts down to +5 volts. The 15 volt regulator also supplies U5 which is a switching regulator that generates a minus 12VDC. The power supply is located on a small board mounted on the side of the chassis. Control RT1 sets the +12VDC supply voltage. All other regulators are fixed regulators and cannot be adjusted.





�
Maintenance





It is important to keep the heat sink clean and unobstructed so that the unit will get proper cooling. Periodic maintenance should consist of simply keeping the unit clean and dry. It would also be advisable to inspect periodically for infestation of insects as the unit may provide a warm place for them at remote locations. 





A high quality cable should be used for the RF output and lightening protection is highly recommended for safe operation of the equipment. 





Schematics and parts location diagrams are provided at the rear of the manual. Parts values are listed on the schematics. Most parts are available from standard sources, however should the user desire, BEXT Inc. can provide parts support and spare parts kits.


�
APPENDIX A





This section contains the schematic diagrams and parts location diagrams required to service the LEX 25.
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