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WARNING

This equipment isused withunits that employ
dangerous voltage levels. Exercise caution

when working with these units.
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VH-11 Table 1-1

Table 1-1. Type VH-11 Tuning Head, Specifications

Thintlg) RS 5 655 c wo vmw pua pam 2 688 B8 6 5005 5 30-60 MHz

Input Impedance. « « v v v v v v vt i e e e e e 50 ohms, nominal

Input VSWR . oot e e e e, 4:1, maximum

Noise Figure. . . . . ..o ittt it i 6 dB, maximum

Gain x Noise Figure Product « « « v evvvevv v, 30, 3 dB

LB s o aiim s 5 5108 8 518 8 56 « e o wie o s s siia s 5% 8 8155 5 5 21.4-MHz

3rd Order Intercept Point™. ... ... ... ... = -10 dBm

Image Rejection. . . .o v v v vttt i it i in e e e, 80 dB, minimum

IEF ReJECLiON siw s 556 a8 6 65 ¢ ew o omw s s o we s s0is o 30-40 MHz, 70 dB minimum
40-60 MHz, 85 dB minimum

Gain Control Range - « « v v vt v v vt i i it e e .. 30 dB, minimum

RF Bandwidth. . . ... ... ... . . . . .. 3 MHz, minimum

Local Oscillator Radiation. . « v . v v vv v v e v s ... 2 pV, maximum

Local Oscillator Output Level. ., ... ............. 50 mV, minimum, across 50 ohm load

Tuning Voltage

Low Band Edge. . . . ... ..., +10V
HighBand Edge .. ........................ -10v
Linearity (volts versus frequency). . . .. ........... 1% of tuning band
Tape Dial ACCUTACY « v v v v v v v et et e e e e e +2% of the operating frequency
DITNENSIONS e« « 31ts s ms § 58 5.5/ 5 $5 ¢ mm o o wre ooiin o o a1s 3.12 inches high, 3.0 inches wide, and 15. 25 inches
deep
WEIGHE « & wmie 5 00 ¢ 56 6 0ie v wim e wmie s s 8@ 5 585 oo 3.5 1bs., approximately

“Referenced to Input (In Band).
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Figure 1-1. Type VH-11 Tuning Head, Front View
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VH-11 GENERAL DESCRIPTION

SECTION 1
GENERAL DESCRIPTION

1.1 ELECTRICAL CHARACTERISTICS

1.1.1 The Type VH-11 Tuning Head is designed to operate as a plug-in module with the Types 205 and 205 -2
Receivers. The VH-11 tunes the frequency range of 30 to 60 MHz and provides a 21.4-MHz IF output for the
receiver. The tuning head can be manually or electrically tuned depending upon the operating mode of the 205
Series Receivers. A front panel tuning knob and tape dial are provided for use in the manual tuning mode and a
tuning voltage range of +10. 3 to -10. 3 volts from the receiver will tune the unit from the low band limit to the
high band limit.

1.1.2 The tuning head consists of a voltage tuned RF amplifier and local oscillator, mixer, IF amplifier, and
circuits to shape the tuning voltage input from the receiver to provide a linear volts versus frequency tuning

curve for the unit. In addition to the 21.4-MHz IF output, buffered local oscillator output and a five wire code
are provided for operation of the accessory DRO-308 Counter, DRX-308 Digital Readout Extender, and VM-105
Marker Accessory. Additional jumper wires in the VH-11 select the appropriate IF bandwidths for both the PAN
and SECTOR operating modes of the 205 Receiver.

1.2 MECHANICAL CHARACTERISTICS

1.2.1 The VH-11 Tuner is designed as a plug-in modular unit for the Types 205 and 205-2 Receivers. All
electrical connections to the unit are provided by plug-in connectors on the VH-11 rear panel. Figure 5-2 illus-
trates the rear panel connectors. Front panel controls consist of the manual tuning knob and tape dial, and dial
lock. The VH-11 front panel is illustrated in Figure 5-1.

1.2.2 The VH-11 Tuner frame is constructed of aluminum with a 3.0 x 3. 125 inch aluminum front panel. The
front panel is finished with gray enamel and is overlaid with a black etched bezel. The 30 to 60 MHz RF tuner
subassembly (A1) is constructed of silver-plated brass which has been gold-flashed to prevent tarnishing. Shap-
ing amplifier (A2) is constructed on a plug-in etched circuit board. The tape dial and gear train assembly (A3)

are constructed as a unit and mount on the RF tuner subassembly and the VH-11 front panel.
1.3 EQUIPMENT SUPPLIED
This equipment consists of the Type VH-11 Tuning Head only. The dimensions and weight are given in
Table 1-1.
1.4 EQUIPMENT REQUIRED BUT NOT SUPPLIED

The VH-11 is designed to operate with the Types 205 and 205-2 Receivers. It is not capable of indepen-
dent operation. In addition, to perform any maintenance on the VH-11 while it is operating, a Type EC-205
Extender Cable unit is required.
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VH-11 CIRCUIT DESCRIPTION

SECTION 1I
CIRCUIT DESCRIPTION

2.1 GENERAL

Operation of the various circuits in the VH-11 Tuner is described in the following paragraphs using the
functional block diagram, Figure 2-1, and the schematic diagrams in Section VI of this manual. The unit number-
ing method is used for electrical components. This means that parts on subassemblies carry a prefix before the
class letter and number of the item (such as A1Q1 and A1R6). These subassembly prefixes are omitted on illus-
trations and in the teXt, except in those cases where confusion might result from their omission.

2.2 FUNCTIONAL DESCRIPTION

2.2.1 Figure 2-1 illustrates the functional interconnections between the various subassemblies of the VH-11.
Input signals are applied to a double -tuned input network in the 30 to 60 MHz tuner subassembly (Al). This pro-
vides input selectivity and impedance matching for best combination noise figure and V.S. W. R. for the VH-11.

A dual insulated gate field effect transistor is used as RF amplifier A1Q1 for good intermodulation characteristics
and ease of automatic gain control of the stage. The output of A1Q1 drives second RF amplifier A1Q3. Both RF
amplifier stages form a modified cascode circuit. A second double-tuned network is used at the output of A1Q3.
The ouput signals from the double-tuned interstage network drive a solid state double-balanced mixer in mixer/IF
subassembly Al1Al. Transistor A1Q2 functions as a voltage -tuned local oscillator operating 21.4-MHz above the
incoming RF signal. Its output drives L O amplifier A1Q4-Q5 which in turn drives the double-balanced mixer
Al1A1UIL and LO output buffer A1Q6. The output from AlQ6 is used to drive an accessory frequency counter to
provide digital readout of the tuned frequency of the 205 Series Receivers. Output signals from the double-
balanced mixer are amplified by a 21.4-MHz cascode amplifier formed by A1A1Q1-Q2. The 21.4-MHz IF output
from the RF tuner subassembly is connected to jack Al of plug P3 on the VH-11 rear panel.

2.2.2 Shaping amplifier A2 provides the tuning voltage for the varactor diodes in the double-tuned networks and
local oscillator in subassembly Al. It consists of circuits which receive a linear ramp and summed manual
tuning voltage, or manual tuning voltage from the 205 Receiver, depending upon the operating mode of the
receiver, and shapes the voltage to provide a linear volts versus frequency tuning characteristic for the VH-11.
Operational amplifier A2U1 shapes the tuning voltage from the receiver. Its output voltage is applied through
temperature compensating diode A1ICR4 to another operational amplifier, A2U2. Unity gain amplifier A2'12
drives two R-C filters which are used to remove noise from the voltage output when the sweeping modes of tuning
are used. Transistor stages A2Q2-Q5 are switching circuits to select the tuning voltage from the appropriate

filter. Transistor A2Q1 functions as a voltage regulator which supplies a -5 Vdc reference voltage for A2U1 and
A202.

2.3 CIRCUIT DESCRIPTION

2.3.1 Type 71284 30-60 MHz Tuner. - Figure 6-1 is the schematic diagram for this subassembly; its refer-
ence designation prefix is Al. Input signals to the module are applied to jack A1Jl. The RF signals are then
coupled through C14 to input transformer T1. The transformer tap sets the proper loading to the primary of the
double -tuned network. Transformer T1, varactor diodes CR1A, CRIB, inductor L 10, and capacitor C3 form one
half of the input double-tuned circuit. The remaining half of the input circuit is formed by 12, CR1C, CRID, and
Cé6. Inductor L1 provides inductive coupling between the two sections of the circuit. The varactor diodes used
to voltage tune this module are matched devices, selected to exhibit similar voltage versus capacity character-
istics. The varactor diodes are semiconductor devices whose capacitance is inversely related to the reverse
bias applied to them. Thus, increasing the reverse bias across the diodes decreases their capacitance. Capaci-
tor C7 couples the RF signals from the input double -tuned circuit to gate #1 of Q1. Bias on gate #1 (signal gate)
of QI is taken from the junction of voltage divider resistors R3 and R4 and is approximately 1.3 volts. Gate #2
is used for gain control of the stage. The biasing voltage on gate #2 is taken from the junction of R5 and R8.

AGC voltage is applied to the gate through R7 and R8 and is nominally 0 volts and swings to a maximum of approx -
imately -6. 2 volts. Resistors R5, R8, and diode CR2 form the biasing circuit on gate #2 and set the bias at
approximately +4 volts with the AGC voltage at 0 volt. When the AGC voltage goes sufficiently negative to
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CIRCUIT DESCRIPTION VH-11

reverse bias CR2, the diode is effectively removed from the circuit which permits the junction of RS and R8 (gate
bias) to follow the AGC voltage. The output of Q1, developed across L3, is coupled to the source of 3, a junction
field effect transistor. Transistor Q3 functions as a grounded gate amplifier. Its output is coupled to the inter-
stage, double-tuned network. The interstage double-tuned network is functionally identical to the input network,
except that it is over-coupled to form a single damp response with the input tank circuit.

2.3.1.1 Output from the tap of transformer T2 is applied to the double-balanced mixer on the mixer/IF amplifier
board Al. The output from double-balanced mixer Al1U1 is applied to IF amplifier A1A1Q1-Q2. These transistors
form a cascode amplifier tuned to 21.4 MHz by T1 and C5. Negative feedback across A1A1Q1, coupled through

R2 and C2, and its un-bypassed emitter resistor increases the dynamic range of the cascode stage. The IF out-
put is taken from the center-tap of transformer T1. Potentiometer R7 provides a means of adjusting the output
level.

2.3.1.2 Transistor Q2 functions as a modified Colpitts, voltage tuned oscillator. Emitter to base regeneration
to sustain oscillation is developed by voltage divider capacitors C19 and C20. The oscillator tank circuit consists
of L4, C24, C26, and varactor diodes CR1J-CR1K. Capacitor C22 functions as a dc blocking capacitor to isolate
the transistor base voltage from 14 and CR3 and couples the tank circuit to the transistor. Capacitor C24 is a
padding capacitor used to achieve proper tracking between the RF tank circuit and the oscillator tank circuit.
Diode CR3 is a hot carrier diode used to limit the negative voltage swing of the tank circuit. It prevents the
varactor diodes in the LO tank circuit from becoming forward biased. The output voltage from the oscillator is
lightly coupled to the base of Q4 through C29. Transistor Q4 is an emitter follower, and its output is direct
coupled to the base of common emitter amplifier Q5. Iocal oscillator voltage for double-balanced mixer A1U1 is
taken from matching transformer T3 and coupled through C38. In addition, some of the LO signal is applied to
Q6 through C40. Transistor Q6 functions as the buffer amplifier for the LO output. Its output is taken from the
tap of transformer T4 and coupled through C46. Diode CR4 is used as a temperature compensating diode. Its
function will be explained in a later paragraph.

2.3.2 Type 79844-7 30-60 MHz Shaping Amplifier- Figure 6-2 is the schematic diagram for the shaping ampli-
fier; its reference designation prefix is A2. This circuit is constructed on a plug-in etched circuit board. It
receives a +10. 3 to -10. 3 volt tuning voltage from the 205 Receiver and provides a shaped +2 to +25 volt output
which complements the voltage versus capacitance characteristics of the varactor diodes used in the 30-60 MHz
tuner subassembly. The diode characteristics are such that for a given reverse bias change, a greater change

in capacity occurs in the maximum capacity region than at the minimum capacity region. The shaped voltage
output from this subassembly provides linear tuning over the range of 30 to 60 MHz. As shown in the functional
block diagram, Figure 2-1, the circuit consists of voltage shaper Ul, unity gain voltage follower U2, R-C filters,
filter switching transistors Q2 and Q3, switch drivers Q4 andQ5, and -5 Vdc regulator transistor Q1.

2.3.2.1 The voltage shaping circuit consists of integrated circuit operational amplifier Ul and its associated
feedback network. Figure 2-2 simplifies the voltage shaper circuit by showing only a portion of its feedback net-
work. Operational amplifier Ul amplifies the difference between its two inputs. The non-inverting input (pin 3)
of the IC is returned to ground through R8, which balances current flow through both inputs of the amplifier. The
tuning voltage is applied to the inverting input (pin 2) through R5 and R6. Also connected to the inverting input is
an offset (MID-BAND ADJUST) voltage applied through R3 and R4, negative feedback voltage applied through R7,
and negative feedback voltage applied through CR7, CRS5, and R25. The voltage gain of the operational amplifier
is determined by the ratio of total input resistance to total feedback resistance. The network consisting of R25
through R28 and CR6 is a biasing network for "break' diode CR7. To illustrate the circuit operation, assume
that the low band edge tuning voltage (+10. 3V) is applied to the shaper. At this point, the output voltage from Ul
is approximately +2 volts. The first break point for the output voltage curve is determined by the setting of R27
which applies a positive voltage to the cathode of CR6. The voltage drop across R25 is such that the voltage
applied to the anodes of CR7 and CRS5 is sufficiently positive to forward bias them. However, CR6 is reverse
biased due to the voltage applied to it through R27. Now the feedback across Ul consists of the voltage developed
across R7 and the voltage across CR7, CRS, and R24. When the input tuning voltage goes negative, the output
voltage of Ul swings positive from the initial +2 volt level. The output of Ul changes linearly with respect to its
input until it reaches the point where CR6 becomes forward biased. When CR6 begins to conduct, the voltage at
the junction of CR5, CR6, and CR7 is clamped by current flow through CR6 and CR7 and becomes reverse biased
with any further positive increase at the output of Ul. When CR7 becomes reverse biased, the negative feedback
loop consisting of CR7, CRS, and R24 is broken, increasing the gain of Ul. Diodes CRS5 through CR19 and

2i<2



Courtesy of http://BlackRadios.terryo.org

VH-11 CIRCUIT DESCRIPTION
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Figure 2-2. Shaping Amplifier, Simplified Diagram

associated circuitry, as shown in the schematic diagram, are all components of the gain modifying (feedback) net-
work. When the output voltage of Ul reaches the level set by R32 the next gain curve "break' takes place and the
feedback across Ul is further reduced, increasing the voltage gain of Ul and further changing the slope of the out-
put voltage curve. The "break" point potentiometers are all adjusted to provide linear tuning over the range of 30
to 60 MHz. Diode CR1 is included across the "permanent’ feedback resistor, R7, to protect the varactor diodes
in the 30-60 MHz tuner subassembly. Should the output voltage from Ul ever go negative, which would forward
bias the varactor diodes and possibly damage them, diode CR1 conducts. With CR1 conducting a direct negative
feedback path is provided which will hold the output voltage from Ul around zero volts.

2.3.2.2 The shaped output voltage from Ul is applied to operational amplifier U2 through varactor diode CR4 in
the 30-60 MHz tuner subassembly. Diode CR4 is forward biased by the tuning voltage. Variations in the contact
potential of the tuning diodes caused by temperature changes are cancelled by the drop across A1CR4 whose con-
tact potential varies a similar amount. Operational amplifier U2 is used as a unity gain voltage follower to pro-
vide isolation from the voltage shaper. The shaped voltage coupled through A1CR4 is applied to the non-inverting
input (pin 3) of the amplifier. Negative feedback to the inverting input (pin 2), and positive feedback taken from
the junction of R11 and R12 and coupled through R10, set the stage gain at one. Supply voltages for the operational
amplifiers are provided by the +30 Vdc applied to pin 21 of the shaping amplifier board and the -5 Vdc supplied by
Q1. Transistor Q1 functions as a series regulator. Bias for the base is taken from the junction of R1 and R2.

2.3.2.3 The output voltage from U2 is applied through R-C filters to FET switches Q2 and Q3. The filters
remove noise from the tuning voltage output. Resistor R13 and C1 form the slow time constant filter used in the
MAN mode of operation. A faster time constant filter formed by R15 and C2 is used when the 205 Series Receivers
are operated in the PAN or SECTOR sweeping modes. Transistors Q4 and Q5 provide the switching voltage for the

2-3
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FETs. Positive 18 volts is applied to pin 2 of the shaping amplifier board in the MAN mode. In this mode, the
base bias on Q5 is not sufficiently negative to cause the transistor to conduct. With Q5 off, the base voltage on
Q4 goes sufficiently negative to cause it to conduct due to the voltage drop across R20, R19, and R21. The
collector voltage of Q5, the non-conducting transistor, is approximately -8 Vdc which causes CR3 to conduct
clamping the voltage at the gate of Q3 low and turning the transistor off. However, the positive voltage at the
collector of Q4, the conducting transistor, reverse biases CR2 allowing the gate voltage on Q2 to approach the
source voltage and Q2 conducts. With Q2 conducting, the output voltage from the unity gain voltage follower is
through the slow R-C filter and transistor Q2 to output pin 3. When the 205 Receiver is switched to the PAN or
SECTOR modes, pin 2 of the shaping amplifier board is clamped at -2 Vdc. The low input voltage on pin 2 pro-
vides a return path from the +30 volt supply through R22, R23 and VR1. Due to the current flow through it, the
voltage across R22 swings negative turning Q5 on. With Q5 on, the voltage at the base of Q4 goes positive turn-
ing it off. Now -8 volts is applied to CR2 clamping the gate of Q2 low and turning it off. The positive voltage at
the collector of Q5 reverse biases CR3 allowing the gate of Q3 to approach the source voltage and Q3 conducts.
With Q3 conducting, the output voltage from the shaper board is coupled through the fast R-C filter.

2.3.3 Type VH-11 Tuning Head. - Figure 6-3 is the schematic diagram for the main chassis of the VH-11.
This drawing illustrates the overall connections between the subassemblies of the tuner. Module A3 is a Type
8588 Gear Train. It consists of the manual tuning precision potentiometer and the necessary gear train and tape
frequency dial to drive it. An exploded view of the gear train is included in Section V of this manual. Multipin
connector P3 located on the VH-11 rear panel supplies IF output, tuning voltage inputs and outputs, and power
supply inputs. The manual tuning voltage output is linear, -10.3 volts at the low band limit and +10. 3 volts at the
high band limit. It is inverted in the 205 Receiver and returned to the VH-11 in the MAN mode. In the PAN or
SECTOR modes the MAN tuning voltage is inverted and summed with the ramp voltage in the receiver and then
applied to the VH-11. Rear panel plugs P1 and P2 provide RF input and local oscillator output connections
respectively. Control inputs other than tuning voltage are provided through rear-panel plug P4. Pins 1, 2, 4, 9,
and 15 provide a code output which is used by the DRO-308 Frequency Counter, the DRX-308 Frequency Extender,
and the VM-105 Marker Accessory units. Pins 5, 6, 7, 8, 14, and 13 provide connections which select the proper
bandwidth IF amplifiers in the 205 Receiver for both the PAN and SECTOR modes. Pin 12 supplies the mode con-
trol voltage for shaping amplifier A2 and pin 10 provides the AGC connection to the 30-60 MHz tuner subassembly.

2-4
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VH-11 INSTALLATION AND OPERATION

SECTION i
INSTALLATION AND OPERATION

3.1 UNPACKING AND INSPECTION

3.1.1 Examine the shipping carton for damage before the equipment is unpacked. If the carton has been dam-
aged, try to have the carrier's agent present when the equipment is unpacked. If not, retain the shipping car-
tons and padding material for the carrier's inspection if damage to the equipment is evident after it has been
unpacked.

3.1.2 See that the equipment is complete as listed on the packing slip. Contact Watkins-Johnson Company,
Gaithersburg, or your Watkins-Johnson representative with details of any shortage.

3.1.3 The unit was thoroughly inspected and factory adjusted for optimum performance prior to shipment, It

is, therefore, ready for use upon receipt. After uncrating and checking contents against the packing slip, vis-
ually inspect all exterior surfaces for dents and scratches. If external damage is visible, remove the dust
covers and inspect the internal components for apparent damage. Then check the internal cables for loose con-
nections, and plug-in items such as printed wiring boards, which may have been loosened from their receptacles.

3.2 INSTALLATION

The VH-11 Tuning Head is a plug-in unit designed to operate exclusively with the Type 205 and 205-2
Receivers. All operating voltages and RF signals are provided by rear-panel connectors on the tuner, which
mate with the 205 Series Receivers.

3.3 OPERATION

Operation of the VH-11 Tuning Head is controlled entirely by the associated 205 Receiver with the excep-
tion of the front-panel manual tuning knob.

3.4 PREPARATION FOR RESHIPMENT AND STORAGE

3.4.1 If the unit must be prepared for reshipment, the packaging methods should follow the pattern established
in the original shipment. If retained, the original materials can be reused to a large extent or will at a mini-
mum provide guidance for the repackaging effort.

3.4.2 Conditions during storage and shipment should normally be limited as follows:

(1) Maximum humidity: 95% (no condensation)

(2) Temperature range: -30 °C to 85 °C.

3-1
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Figure 3-1 VH-11
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VH-11 MAINTENANCE

SECTION IV
MAINTENANCE

4.1 GENERAL

The VH-11 Tuning Head has been designed to operate for extended periods of time with only routine
maintenance. The unit requires no special care and normally requires only cleaning and occasional gear train
lubrication. Alignment of the tuner requires a thorough understanding of the function of each subassembly and
should be attempted only after repairs which affect the alignment and then only by experienced personnel in a
well -equipped shop.

4.2 PLUG-IN MODULE

The printed circuit shaping amplifier board can be removed by unsnapping the hinge lock located on the
side of the tuner and carefully swinging the board up where it can be un-plugged. Careful removal and installation
of the shaper board will not disturb the VH-11 alignment.

4.3 MAINTENANCE OF GEAR TRAIN ASSEMBLY

Figure 5-10 is an exploded view of the gear train assembly. The gear train assembly requires little
maintenance except for the occasional application of a few drops of light oil to the shaft bearings and removal of
any dust or dirt that may accumulate.

4.3.1 Dial Lamp Replacement. - To replace a burned out dial lamp, proceed as follows:

(1) Remove the two screws that hold the dial escutcheon. Remove the esutcheon
(refer to Figure 5-10).

(2)  Remove the two screws that hold the light bar to the gear train.

(3)  Gently pull the light bar and printed circuit light board away from the gear
train. It may be necessary to remove some lacing cord from the wires that
feed the lamps.

(4)  Remove the two screws that hold the light board to the light bar.

(5)  Unsolder the burned out lamp and replace it with a new lamp. It is advisable
to replace both lamps if parts are available because if one lamp burns out, it
is likely that the other lamp is nearing the end of its life.

(6) Reassemble the unit by reversing steps (1) through (4).

4.3.2 Alignment of Tape Dial. - A calibrated steel tape is used as the tuning dial. It is geared to the assembly
in such a manner that it is unlikely it will ever get out of position. However, to check the alignment or to mechan-
ically realign the tape, follow the steps given below:

(1) Turn the tuning knob counterclockwise until the tape dial stops moving.

(2)  The mark to the left of the arrow should line up with the dial pointer. If it does
not, proceed with the next step.

(3) Loosen the setscrew on gear no. 27 (Figure 5-10).

(4)  Remove the dial escutcheon as described in paragraph 4. 3. 1, step (3) if
necessary.

(5) By hand, move the tape dial and gear no. 27 independent of the rest of the gear
train, to align the reference mark with the pointer.

(6)  Tighten the setscrew on gear no. 27 and replace the dial escutcheon.
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(7) Tune from one end of the dial to the other to determine if binding occurs in the
gear train. If some binding is present, loosen the setscrew on gear no. 27 and
slightly readjust its vertical position.

4.3.3 Removal and Disassembly of Gear Train and Tape Dial. - The gear train and tape dial assembly may be
removed from the tuner by performing the steps listed below. Once removed, the gear train may be disassembled
using Figure 5-10 as a guide.

(1)  Remove the main tuning knob.

(2) Remove the two screws that hold the dial escutcheon. Remove the escutcheon.
(3)  Remove the two screws that hold the light board to the light bar.

(4)  Unsolder the wire providing input voltage to the lights.

(5)  Unsolder the wires connected to the tuning potentiometer. Tag each of the leads.

(6)  Turn the tuner assembly upside down and loosen the two screws which mount the
RF tuner subassembly to the gear train.

(7) Remove the three screws from both sides of the tuner wrap-around which hold
the gear train. Gently pull the gear train assembly from the tuner.

(8)  Further disassembly should not be required. However, the front-panel may be
removed from the gear train by removing the tuner mechanical lock, the screw
in the lower right corner of the front panel, and the two screws underneath the
panel bezel.

9) To reassemble, reverse the above procedure.

4.4 TROUBLESHOOTING

Troubleshooting or repairs of the VH-11 Tuning Head while the unit is operating requires the use of an
FEC-205 Extender Cable. After interconnecting the VH-11 and 205 Series Receiver using the EC-205, initial
investigation should be directed toward localizing the malfunction to a specific subassembly. A troubleshooting
diagram is provided in Figure 4-1 which will aid the technician in troubleshooting efforts. A thorough under-
standing of the circuit operations as detailed in Section II of this manual will enable the technician to repair the
faulty subassembly once it is isolated. In addition, typical transistor element voltages are provided in Table 4-2.

4.5 ALIGNMENT

The alignment procedures provided in this subsection are satisfactory for alignment of the VH-11 after
a major component replacement. Varactor diodes in the 30-60 MHz tuner subassembly are matched components.
If failure of a diode occurs, its replacement may not match the characteristics of the remaining units. To obtain
satisfactory performance from the VH-11 all varactor diodes may have to be replaced with a matched set. Align-
ment of the VH-11 should be attempted only by trained and experienced technicians thoroughly familiar with the
unit. If the alignment procedures detailed in the following paragraphs do not provide satisfactory performance
from the VH-11, a factory alignment is required.

Exercise care when performing these proce-
dures not to short any components when power
is on. Failure to observe this precaution
may resultin the destruction of one or more
transistors.

4.5.1 Test Equipment Required. - The following test instruments, or their equivalents are required to align
the VH-11 Tuning Head.
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Figure 4-1. Troubleshooting Diagram
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Oscilloscope, Tektronix Type 503

Sweeping Signal Generator, Telonic Type SM2000 with SH-1 Plug-in Head and
internal 1, 10, and 50 MHz marker oscillators.

Regulated Variable Power Supply 0-30 V dc, Hewlett-Packard-Harrison Type
62068,

50 Ohm Detector, Telonic XD-3A.

High Z Detector, Refer to Figure 4-2 (two required).

I.OpF
NPOA

11OK
INPUT 4—| v a— % OUTPUT
[1OK I

IN82A

¢

Figure 4-2. High Z Detector Diagram

Frequency Counter, Computer Measurements Company Type CMC-738A.
Signal Generator, Hewlett Packard Type HP-608E.

Digital Voltmeter, Dana Type 5500/112.

Extender Cable, CEI Type EC-205.

Assorted cables, Connectors, and Alignment Tools.

4.5.2 Type 71284 30-60 MHz Tuner Alignment. - Proceed as follows:

1)

(2)

(3)

MAINTENANCE

Remove shaping amplifier A2 by unlocking the hinge lock on the side of the WH-11,
rotating the hinged receptacle upward and then carefully pulling the board from its

receptacle.

Connect the VH-11 to the 205 Receiver using the EC-205 Extender Cable. Remove

the bottom cover of subassembly Al.

Connect the test equipment as shown in Figure 4-3 and adjust the controls on the

controls on the 205 receiver as follows:
a. MODE - MAN

b. Reception mode - AM MAN

Co RF Gain - Maximum CW

d. Fine Tl%ne - Mid range

Before energizing the equipment, make sure
that the regulated power supply voltage will
notexceed+2to+28 V dc. Failureto observe
this precaution may result in the destruction
of up to ten matched varactor diodes in the
assembly.,

4-5
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MAINTENANCE VH-11
FREQUENCY SIGNAL SWEEP GENERATOR OSCILLOSCOPE
COUNTER GENERATOR TELONIC SM-2000 WITH SH-I PLUG-IN HEAD TEKTRONIX
CMC-738A HP-608E MARKER ADDER 503
UNCAL RF EXT RF —
RFOUT OUT MARKER  OUT IN ouT HORIZ HORIZ VERT
RF IN O —0 ) ) o— o o
DIGITAL
VOLTMETER HI -2
DANA DET
5500/112 -
AlQI J1
REGULATED |+ ! };(IAI‘\JZB PIN EXTENDER RF IN
POWER 3 CABLE
SUPPLY VH-II EC-205 RECZé)l\S/ER
HP-62068B
— @ CHASSIS
GRD
Figure 4-3. Test Equipment Connections, RF Alignment

(4) Energize the equipment. Set the regulated power supply voltage to approximately
+2 V de, and adjust the sweep generator and oscilloscope controls to display a
30-MHz response curve. Use the HP-608E and frequency counter to provide an
accurate 30-MHz marker.

(5)  Adjust the regulated power supply output voltage (tuning voltage) to center the
response about the 30-MHz marker. Note the digital voltmeter reading and use
this tuning voltage in succeeding steps which require tuning to 30-MHz.

(6)  Adjust the tuning voltage to+25 V dc and set the sweep generator and oscilloscope
controls to display a 60-MHz response curve. Use the signal generator to pro-
vide an accurate 60-MHz marker.

(7)  Set A1C6 to minimum capacity to compensate for the shunt capacity of the high-Z
detector. Adjust A1C3 for maximum response centered about the 60-MHz marker.
If necessary, adjust the coil spacing of A1L2 by applying Q-dope solvent and care-
fully spacing the turns. Exercise caution to avoid damage to the inductor core
material. Alternate adjustment of A1C3 and Al1L2 should provide a response curve
similar to the one illustrated in Figure 4-4.

NOTE

Excessive shunt capacity across AlL2 will
shift the 30 MHz tuning voltage out of the de-
sired range, approximately +2.5 V dc.

(8)  Set the tuning voltage to the level corresponding to 30-MHz. Adjust the sweep
generator, oscilloscope, and signal generator to display a 30 MHz response and
marker.

(9)  Adjust A1L10 for maximum response centered about the 30-MHz marker, then
adjust A1L1 for transitional coupling and a 3-MHz bandwidth at the 3 dB points
on the response curve. Figure 4-5 illustrates a typical response curve. Re-
peat steps (5) through (9) until no further adjustment is necessary. Leave the
high-7Z detector in the circuit.

4-6
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Figure 4-4. Typical 60-MHz RF Response Curve

Figure 4-5. Typical 30-MHz RF Response Curve

Connect the marker adder input of the sweep generator through the second high-Z
detector to the center-tap of A1T2 at feedthrough point A1E].

Set the tuning voltage to +25 Vdc and adjust the sweep generator, oscilloscope,
and marker generator controls to display a response curve with an accurate
60-MHz marker.

Adjust A1C28 and A1C35 for an overcoupled response centered about the 60-MHz
marker. A typical response is illustrated in Figure 4-6.

Set the tuning voltage to the 30-MHz level and adjust the sweep generator,
oscilloscope, and marker generator controls to display a 30-MHz response with
an accurate 30-MHz marker.

Use Q-Dope Thinner first,then carefully adjust A1L6 and AlLS for an over-
coupled response centered about the 30-MHz marker.
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4-8

(15)

(16)

(17)

(18)

(19)

Figure 4-6. Typical 60-MHz RF Response Curve

Adjust A1L7 for the desired coupling to produce a 3-MHz bandwidth at the 3-dB
points on the response curve. Figure 4-7 illustrates a typical response curve.
Remove the high-Z detector from A1QI pin 3 and adjust AIC6 to restore the
symmetrical response about the 30-MHz marker. Repeat steps (11) through
(15) until no further adjustment is necessary. Remove the second high-Z
detector.

ST LY i =
|
T
4
+
+

| |
e R R R
+

Figure 4-7. Typical 30-MHz RF Response Curve
Connect the frequency counter to A1J2. Set the tuning voltage to +25 Vdc and
adjust A1C26 for a frequency readout of 82.000 MHz (60. 6 MHz + 21. 4 MHz).

Set the tuning voltage to the 30-MHz level and adjust A1L4 for a frequency
readout of 51.400 MHz (30 MHz + 21. 4 MHz).

Repeat steps (16) and (17) with the tuner assembly cover on making necessary
adjustments until the local oscillator limits are correctly set.

Connect the test equipment as in Figure 4-3 except use the XD-3A detector and
connect the detector to Al1J3.

VH-11
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(20)  Set the tuning voltage to +25 Vdc and adjust the sweep generator, oscilloscope
and marker generator controls to provide a 60-MHz response with a 60-MHz
marker. Adjust A1A1CS to peak the response about the 60-MHz marker.
Figure 4-8 illustrates a typical response.

Figure 4-8. Typical IF (60-MHz RF Input) Response Curve

(21) Set the tuning voltage to the 30-MHz level. Adjust the sweep generator, oscillo-
scope, and marker generator controls to display the 30-MHz response with an
accurate 30-MHz marker. A typical response is illustrated in Figure 4-9.

Figure 4-9. Typical IF (30-MHz RF Input) Response Curve

(22)  Simultaneously adjust the sweep generator and tuning voltage over the entire 30-

60-MHz range of the VH-11 noting the overall gain variation which should be no
greater than 4 dB.

(23)  Adjust A1R7 for a gain of 24 dB at a frequency which will allow the gain variation
to be averaged over the bandpass. Repeat step (20) to correct any response tilt

4-9
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caused by the gain adjustment. Apply Q-Dope to the adjustable coils and replace
the Al subassembly bottom cover.

(24)  Check the LO-RF tracking and bandpass response by simultaneously adjusting
the sweep generator and tuning voltage over the entire 30-60 MHz range with the
cover on.

(25) If excessive tilt is noticed in the bandpass, greater than 3 dB, compensation can
be made by adjusting A116 and A1L8 at the low end and A1C28 and A1C35 at the
high end until desirable results are obtained.

4.5.3 Type 79844-7 30-60 MHz Shaping Amplifier Alignment, -~ The shaping amplifier receives a +10. 3 Vdc to
-10. 3 Vdc tuning voltage from the 205 Receiver and provides a +2 Vdc to +25 Vdc voltage output that is shaped to
complement the characteristics of the varactor tuning diodes in subassembly Al. Accurate alignment of the shap-
ing amplifier will provide tuning linearity greater than the 1% specification. This alignment procedure is complex
and should only be attempted when absolutely necessary. Proceed as follows:

(1) Connect the test equipment as shown in Figure 4-10.

205 EXTENDER VH—11
RECEIVER CABLE
EC-205
WIPER
LO OUT
J2 OF A3RI
FREQUENCY DIGITAL
COUNTER VOLTMETER
CMC—T738A DANA

5500/ 112

Figure 4-10. Test Equipment Connections, Shaping Amplifier Alignment

(2) Set the 205 Receiver controls as follows:

a. FINE TUNING - Midrange c. Mode - MAN
b. Reception Mode - AM MAN d. Fine Tune - Midrange
NOTE

Controls not specifically referred to may be
left in any position, and will not effect the
alignment procedure.

(3) Manually tune the VH-11 for a voltmeter reading of 0. 00 Vdc and note the fre-
quency counter readout. Compare the readout to Table 4-1 which illustrates
the frequency readout versus tuning voltage relationships for the VH-11. If
necessary adjust A2R3 for the correct reading.



———d

VH-11

Courtesy of http://BlackRadios.terryo.org

MAINTENANCE
Table 4-1. Tuning Voltage Versus Frequency Table
Tuned LO Tuned LO

Tuning Frequency Frequency Tolerance Tuning Frequency Frequency Tolerance

Voltage MHz MHz kHz Voltage MHz MHz kHz

-10. 00 30.0 51.400 R5 +100 +1. 00 46.5 67.900 +150
-9.00 31.5 52.900 +300 +2.00 48.0 69. 400 +150
-8. 00 33.0 54.400 +300 +3. 00 49.5 70. 900 l32_7 150
-7.00 34.5 55. 900 +300 +4. 00 51.0 72.400 +150
-6. 00 36.0 57. 400 +300 +5. 00 52.5 73.900 2&3_2 +150
-5.00 37.5 58. 900 +300 +6. 00 54.0 75.400 +150
-4.00 39.0 60. 400 +300 +7.00 55.5 76. 900 3R_32 +150
-3.00 40.5 61. 900 +300 +8. 00 57.0 78.400 4R42 +150
-2.00 42.0 63. 400 +300 +9. 00 58.5 79. 900 +150
-1.00 43.5 64. 900 300 +10. 00 60.0 81. 400 SR47 100
0. 00 45.0 66. 400 R3 +100

4.5.4 Overall Tracking and Bandwidth Test.
ment for the VH-11 is met.
response curve displayed will be the actual bandwidth of the VH-11.

(4)

(6)

(7)
(8)

Tune for a voltage reading of

-10. 00 Vdc.

Adjust A2RS if necessary.

Tune the VH-11 in 1 volt steps from -10. 00 to 0. 00 volts comparing the frequency

readings obtained with Table 4-1.

If the frequencies obtained exceed the toler-

ance over this range, make compromise adjustments between A2R3 and A2RS to
obtain low end tracking.

Tune the VH-11 in 1 volt increments from 0 Vdc through +10. 00 Vdc noting the

displayed frequency at each point and comparing to Table 4-1.
tolerance is exceeded, adjust the appropriate control as noted in the table.

If the frequency

Make

the adjustments starting at the lowest voltage reading and proceed in increasing

voltage sequence to +10. 00 Vdc.

result in minimum interaction between the adjustments.

Repeat step (6) until high end tracking is achieved.

Making the adjustments in this manner will

If major alignment difficulties occur, set A2R27, A2R32, A2R37, A2R42, and

A2R47 maximum CW and repeat the procedure beginning with step (3).

(1)

(2)

(3)

- This procedure will insure that the 3-MHz bandwidth require-

The RF bandwidth is less than the IF bandwidth of the RF tuner subassembly so the
Proceed as follows:

Connect the equipment as shown in Figure 4-11.
as in 4. 5. 3, step (2).

Set the 205 Receiver controls

Tune the VH-11 and sweep generator to 30-MHz and adjust the external marker
gain, and the 21.4-MHz marker generator levels to provide satisfactory

maxker level.

The 21.4-MHz markers from the HP-608F will beat with the

VH-11 local oscillator to produce a center frequency (tuned frequency marker).

In addition, use the SM-2000 internal 1-MHz marker.

Tune the VH-11 and sweep generator from 30 to 60 MHz and observe the
markers to insure that a 3-MHz bandwidth to the 3-dB points is maintained. If
a 3-MHz bandwidth cannot be maintained over the entire tuner range, repeat the

RF alignment procedure, paragraph 4.5. 2.
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Figure 4-11 VH-11
SWEEP GENERATOR OSCILLOSCOPE
TELONIC SM-2000 WITH SH-I PLUG-IN HEAD TEKTRONIX
EXT MARKER ADDER 503
RF MARKER  — ~
ouT IN IN ouT HORIZ HOR1Z VERT
7o) ? o o lo) 0o
BNC
l—L TEE
o o SIGNAL
J1 Je GENERATOR
RFIN LOOUT HP-608E
J1S XD-3A
SM
205 ouT DET UNCAL
RECEIVER RF OUT  RFOUT
(o}
21.4 MHz
21.4MHz
o
RF IN
VH—I1
Bl —abs FREQUENCY
EXTENDER COUNTER
CABLE CMC-738A

Figure 4-11. Test Equipment Connections, Tracking and Bandwidth Test
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VH-11 Table 4-2
Table 4-2. Typical Transistor Element Voltages

Ref.
Desig. Type Gate 1 Gate 2 Drain Source Emitter Base Collector

Pin 3 Pin 2 Pin 1 Pin 4
A1Q1 “TA7153 1,31 3. 67 15.78 1. 36
A1Q2 2N3933 5.03 5..53 17.16

Pin 3 Pin 2 Pin 1
A1Q3 *2N5397 GND 12. 76 1.06
A1Q4 2N3933 8.90 9. 64 17.09
A1Q5 2N3933 8. 30 8.82 17. 15
A1Q6 2N3933 6.03 6. 25 16. 40
A1A1Q1 2N5109 -13.52 -13.05 -1.53
A1A1Q2 2N5109 -0. 74 GND 9. 09
*Field effect transistor pin connections.

TATI153 2N5397
(2) 1 Drain le) 1 Drain
2 Gate No. 2 2 2 Source
o 4 0 3 Gate No. 1 < 4 0 3 Gate
© 4 Source o 4 Bulk and Case

TEST CONDITIONS:

205 Receiver in MAN mode, 115 Vac input; VH-11 tuned to 60-MHz, no
signal input; all readings positive with respect to ground unless other-

wise specified. Measurements taken with a Dana Type 5500/112 Digital
Voltmeter.
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5.1 UNIT NUMBERING METHOD

REPLACEMENT PARTS LIST

SECTION V
REPLACEMENT PARTS LIST

The unit numbering method of assigning reference designations (electrical symbol numbers) has been
used to identify assemblies, subassemblies (and modules), and parts. An example of the unit method follows:

Subassembly
Designation

Identify from right to left as:

Al R1

Class and No.
of item

First (1) resistor (R) of
first (1) subassembly (A)

As shown on the main chassis schematic, components which are an integral part of the main chassis have no

subassembly designation.

5.2 REFERENCE DESIGNATION PREFIX

Partial reference designations have been used on the equipment and on the illustrations in this manual.
The partial reference designations consist of the class letter(s) and identifying item number. The complete
reference designations may be obtained by placing the proper prefix before the partial reference designations.
Reference Designation Prefixes are provided on drawings and illustrations in parenthesis within the figure titles.

5.3 LIST OF MANUFACTURERS

Mfr.
Code Name and Address
01121 Allen-Bradiey Company

1201 South 2nd Street

Milwaukee, Wisconsin 53212
01351 Dynamic Gear Co., Inc.

175 Dixon Avenue

Amityville, New York 11701
02735 RCA Corporation

Solid State Division

Route 202

Somerville, New Jersey 08876
04013 Taurus Corporation

1 Academy Hill

Lambertville, New Jersey 08530
04941 Walsco Electronics

4 South Wyman
Rockford, Illinois 61101

Mfr.
Code

Name and Address

07263

14632

14949

15818

20093

Fairchild Camera & Instrument Corp.
Semiconductor Division

464 Ellis Street

Mountain View, California 94040

Watkins-Johnson Company
700 Quince Orchard Road
Gaithersburg, Maryland 20760

Trompeter Electronics, Inc.
8936 Comanche Avenue
Chatsworth, California 91311

Teledyne Semiconductor
1300 Terra Bella Avenue
Mountain View, California 94040

Electrical Industries, Division of Phillips
Electrical & Pharmaceutical Industries, Inc.
693 Central Avenue

Murray Hill, New Jersey 07974

=l
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REPLACEMENT PARTS LIST

Mfr.
Code

Name and Address

25088

27956

28480

56289

70417

71468

71590

71744

72136

72982

73138

74868

5-2

Siemens America, Inc,
350 5th Avenue
New York, New York 10001

Relcom
3333 Hillview Avenue
Palo Alto, California 94304

Hewlett-Packard Company
1501 Page Mill Road
Palo Alto, California 94304

Sprague Electric Company
Marshall Street
North Adams, Massachusetts 01247

Chrysler Corporation
Amplex Division

6501 Harper Avenue
Detroit, Michigan 48211

ITT Cannon Electric
666 E. Dryer Road
Santa Ana, California 92702

Centralab Electronics
Division of Globe-Union Inc.
5757 North Green Bay Avenue
Milwaukee, Wisconsin 53201

Chicago Miniature Lamp Words
4433 Ravenswood Avenue
Chicago, Illinois 60640

Electro Motive Manufacturing Co., Inc.
South Park & John Streets
Willimantic, Connecticut 06226

Erie Technological Products, Inc.
644 West 12th Street
Erie, Pennsylvania 16512

Beckman Instruments, Inc.
Helipot Division

2500 Harbor Boulevard
Fullerton, California 92634

Bunker Ramo Corporation
The Amphenol RF Division
33 East Franklin Street
Danbury, Connecticut 06810

Long Island City, New York 11101

Electronic Industries Association

Winchester Electronics Division

New Hampshire Ball Bearings, Inc.
Peterborough, New Hampshire 03458

Department of the Navy and Air Force

Johanson Manufacturing Company

Mfr.
Code Name and Address
79136 Waldes Kohinoor, Inc.
47-16 Austel Place
80131
2001 Eye Street, N.W.
Washington, D. C. 20006
80294 Bourns, Incorporated
1200 Columbia Avenue
Riverside, California 92507
81312
Litton Industries, Incorporated
Main Street & Hillside Avenue
Oakville, Connecticut 06779
81349 Military Specifications
83086
88044 Aeronautical Standards Group
Silver Spring, Maryland
91293
P.O. Box 329
Boonton, New Jersey 07005
91737 ITT Gremar Incorporated
922 S. Lyon Street
Santa Ana, California 92705
96906 Military Standards
99848 Wilco Corporation

4030 West 10th Street
P.O. Box 22248
Indianapolis, Indiana 46222

VH-11
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VH-11 REPLACEMENT PARTS LIST

5.4 PARTS LIST

When ordering replacement parts from Watkins-Johnson, specify the type and serial number of the
equipment, and the reference designation and description of each part ordered. The Manufacturers Part Num-
bers listed are included as a guide to the user of the equipment in the field and do not necessarily agree with
the parts installed in the equipment. Except in those cases specifically noted, the replacement part may be

obtained from any manufacturer as long as the physical and electrical parameters of the part selected agree
with the original part.

NOTE

As improved semiconductors become available it is the pol-
icy of Watkins-Johnson to incorporate them in proprietary
products. For this reason some transistors, diodes and
integrated circuits installed in the equipment may not agree
with those specified in the partslists and schematic diagrams
of this manual. However, the semiconductors designated
in the manual may be substituted in every case with satis-
factory results

5=3



Courtesy of http://BlackRadios.terryo.org

REPLACEMENT PARTS LIST VH-11
5.4.1 VH-11 Tuning Head, Main Chassis
REF R —— ‘fE: MANUFACTURER'S | MEFR.

DESIG ASSY. PART NO. CODE
Al RF TUNER (30-60 MHz) 1 71284 14632
A2 SHAPING AMPLIFIER 1 79844-7 14632
A3 GEAR TRAIN ASSEMBLY 1 8588 14632
J1 CONNECTOR, RECEPTACLE, MULTIPIN 1 SRE-14SNSS 81312
MP1 CRANK ASSEMBLY 1 11755-5 14632
MP2 WINDOW 1 11448-4 14632
MP3 WINDOW 1 11449-1 14632
MP4 LOCK ASSEMBLY 1 22247-1 14632
Pl CONNECTOR, PLUG, PUSH-ON SERIES Part of W1 2 8205B 91737
P2 Same as Pl Part of W2

P3 CONNECTOR, PLUG, MULTIPIN 1 DAM-11W1P 71468
P3A1 | CONNECTOR, PLUG, COAXIAL INSERT Part of W3 3 DM53740-5001 71468
P4 CONNECTOR, PLUG, MULTIPIN 1 DAM15P 71468
P5 CONNECTOR, PLUG, BNC SERIES Part of W1 2 | PL-25 14949
P6 Same as PS5 Part of W2

P7 CONNECTOR, PLUG, MB SERIES Part of W3 1 45775 74868
w1 CABLE AND CONNECTOR ASSEMBLY 1 30020-1122 14632
W2 CABLE AND CONNECTOR ASSEMBLY 1 30020-1121 14632
w3 CABLE AND CONNECTOR ASSEMBLY 1 30020-1123 14632

5-4
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MP3
——— §P|
Figure 5-1. Type VH-11 Tuning Head, Front View,
Location of Components
P3
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Figure 5-2. Type VH-11 Tuning Head, Rear View,
Location of Components

Figure 5-1
Figure 5-2

ul



Courtesy of http://BlackRadios.terryo.org

Figure 5-3 VH-11
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Figure 5-3. Type VH-11 Tuning Head, Top View,
Location of Components
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VH-11 Figure 5-4
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Figure 5-4. Type VH-11 Tuning Head, Bottom View,
Location of Components
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REPLACEMENT PARTS LIST VH-11
5.4.2 Type 71284 30 MHz-60 MHz Tuner REF DESIG PREFIX Al
REF DESCRIPTION ‘:g- MANUFACTURER'S |  MFR.
DESIG ASSY. PART NO. CODE
Al MIXER/IF AMPLIFIER 1 15508 14632
C1 CAPACITOR, CERAMIC, DISC: 0.01 uF, 20%, 200V 5 8131-026-Z5U0-103M| 72982
C2 CAPACITOR, CERAMIC, FEEDTHRU: 1000 pF, GMV,
500V 14 FA5C-102W 01121
C3 CAPACITOR, VARIABLE, AIR: 0.8-10 pF, 250V 5 2954 91293
C4 Same as C2
C5 Same as Cl1
Cé6 Same as C3
G7 CAPACITOR, MICA, DIPPED: 220 pF, 5%, 500V 2 CMO5FD221J03 81349
C8 Same as C2
c9 CAPACITOR, CERAMIC, STANDOFF: 470 pF, 20%, S00V 2 SS5A-4712 01121
C10 Same as C2
c1l Same as C1
C12 CAPACITOR, CERAMIC, FEEDTHRU: 470 pF, 20%, 500V 1 FAS5C-4712 01121
C13 CAPACITOR, CERAMIC, STANDOFF: 1000 pF, GMV,
500V 8 SSS5A-102W 01121
Cl4 CAPACITOR, MICA, DIPPED: 820 pF, 5%, 500V 3 DM15-821] 72136
C15 Same as C13
C16 CAPACITOR, MICA, DIPPED: 330 pF, 5%, 500V 2 CMO5FD331J03 81349
C17 Same as C2
C18 CAPACITOR, ELECTROLYTIC, TANTALUM: 100 pF,
20%, 25V 1 109D107X0025F2 56289
C19 CAPACITOR, MICA, DIPPED: 20 pF, 5%, 500V 1 CMOSED200J03 81349
C20 CAPACITOR, MICA, DIPPED: 22 pF, 5%, 500V 1 CMO5ED220J03 81349
C21 Same as C13
C22 CAPACITOR, CERAMIC, TUBULAR: 8.2 pF, + 25 pF,
500V 1 301-000-COHO-829D |72982
C23 Same as C2
C24 CAPACITOR, MICA, DIPPED: 150 pF, 5%, 500V 1 CMO5FD151J03 81349
C25 Same as Cl14
C26 Same as C3
C27 Same as Cl1
C28 Same as C3
C29 CAPACITOR, CERAMIC, TUBULAR: 2.2 pF, #0.1 pF,
500V 1 301-000-C0J0-229B |72982
C30 Same as C2

5-8
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VH-11 Figure 5-5
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Figure 5-5. Type 71284 30-60 MHz Tuner (Al),
Location of Components

5-9



Courtesy of http://BlackRadios.terryo.org

REPLACEMENT PARTS LIST VH-11
REF DESIG PREFIX Al
REF — TE:- MANUFACTURER'S | MER.
DESIG ASSY. PART NO. CODE
C31 CAPACITOR, MICA, DIPPED: 1000 pF, 5%, 500 V 1 |DM15-102] 72136
C32 Same as C2
C33 Same as C2
C34 Same as Cl1
C35 Same as C3
C36 Same as Cl13
C37 Same as C13
C38 Same as Cl4
€39 Same as C13
C40 Same as C7
C41 Same as Cl13
C42 Same as C2
C43 Same as C9
C44 Same as C2
C45 Same as Cl13
C46 Same as Cl6
C47 Same as C2
C48 Same as C2
C49 Same as C2
C50 NOT USED
C51 CAPACITOR, MICA, DIPPED: 10 pF, *0.5 pF, 500 V 1 |CMO05CD100D03 81349
CR1 DIODE 1 |15780-2 14632
CR2 DIODE 1 |IN462A 80131
CR3 DIODE 1 |5082-2900 28480
CR4 DIODE 1 |BB109 25088
CR5 DIODE 2 |1N4003 80131
CR6 Same as CRS
El TERMINAL, INSULATED, FEEDTHRU 2 |SFU-16 04013
E2 Same as E1l
E3 TERMINAL, INSULATED, FEEDTHRU 2 | AB-S-40WPP 20093
E4 Same as E3
J1 CONNECTOR, RECEPTACLE, BNC SERIES 2 |UG-10%4/U 81349
J2 Same as |1
]3 CONNECTOR, RECEPTACLE, MB SERIES 1 146025 74868
L1 COIL, FIXED 1 ]22292-1 14632
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VH-11 Figure 5-6
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Figure 5-6. Type 71284 30-60 MHz Tuner (Al),
Location of Components
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REPLACEMENT PARTS LIST VH-11
REF DESIG PREFIX Al

REF e TE:- MANUFACTURER'S | MFR.
DESIG ASSY. PART NO. CODE
L2 COIL, FIXED 4 21210-54 14632
L3 COIL, FIXED: 1.5upH 1 207-11 99848
L4 COIL, FIXED 1 21210-55 14632
L5 COIL, FIXED 1 |22295-1 14632
L6 Same as L2

L7 COIL, FIXED 1 22292=2 14632
L8 Same as L2

1.9 COIL, FIXED 1 1131-40 14632
L10 Same as L2

MP1 COVER 1 22139-1 14632
P1 CONNECTOR, PLUG, MULTIPIN 1 SRE-14PNSSH13 81312
Q1 TRANSISTOR 1 |TA7153 02735
Q2 TRANSISTOR 4 |2N3933 80131
Q3 TRANSISTOR 1 2N5397 80131
Q4 Same as Q2

Q5 Same as Q2

Q6 Same as Q2

R1 RESISTOR, FIXED, COMPOSITION: 2.2 kQ, 5%, 1/4W 5 |RCR07G222]S 81349
R2 Same as R1

R3 RESISTOR, FIXED, COMPOSITION: 150 k@, 5%, 1/4W 2 |RCRO7G154]S 81349
R4 RESISTOR, FIXED, COMPOSITION: 10 kQ, 5%, 1/4W 1 RCR07G103]S 81349
RS Same as R3

R6 RESISTOR, FIXED, COMPOSITION: 300 @, 5%, 1/4W 1 |RCRO7G301]S 81349
R7 RESISTOR, FIXED, COMPOSITION: 4.7 kQ, 5%, 1/4W 1 |RCR07G472]S 81349
R8 RESISTOR, FIXED, COMPOSITION: 33 kQ, 5%, 1/4W 1 RCRO07G333]JS 81349
R9 RESISTOR, FIXED, COMPOSITION: 10 Q, 5%, 1/4W 7 |RCR0O7G100]JS 81349
R10 RESISTOR, FIXED, COMPOSITION: 470 Q, 5%, 1/4W 3 |RCRO7G471]S 81349
R11 RESISTOR, FIXED, COMPOSITION: 2 kQ, 5%, 1/4W 1 |RCR07G202]JS 81349
R12 RESISTOR, FIXED, COMPOSITION: 270 @, 5%, 1/4W I RCRO7G271]S 81349
R13 Same as R9

R14 RESISTOR, FIXED, COMPOSITION: 1.8 k@, 5%, 1/4W 2 |RCRO7G182]S 81349
R15 Same as R8

R16 RESISTOR, FIXED, COMPOSITION: 18 k@, 5%, 1/4W 1 RCRO7G183]S 81349
R17 Same as R9

R18 RESISTOR, FIXED, COMPOSITION: 560 @, 5%, 1/4W 1 RCR07G561]S 81349
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VH-11 Figure 5-7
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Figure 5-7. Type 71284 30-60 MHz Tuner (Al),
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REPLACEMENT PARTS LIST VH-11
REF DESIG PREFIX Al

REF W—— ?’Ts: MANUFACTURER'S | MFR.
DESIG ASSY. PART NO. CODE
R19 RESISTOR, FIXED, COMPOSITION: 68 k@, 5%, 1/4W 1 |RCRO7G683]S 81349
R20 Same as R1

R21 RESISTOR, FIXED, COMPOSITION: 30 kQ, 5%, 1/4W 1 |RCRO7G303]S 81349
R22 RESISTOR, FIXED, COMPOSITION: 39 k@, 5%, 1/4W 2 |RCRO7G393]S 81349
R23 Same as R1

R24 RESISTOR, FIXED, COMPOSITION: 47 @, 5%, 1/4W 2 |RCRO7G470]S 81349
R25 Same as R1

R26 Same as R9

R27 RESISTOR, FIXED, COMPOSITION: 330 Q, 5%, 1/4W 1 |RCRO7G331]S 81349
R28 Same as R24

R29 RESISTOR, FIXED, COMPOSITION: 3.3 k2, 5%, 1/4W 1 |RCRO7G332]S 81349
R30 Same as R9

R31 RESISTOR, FIXED, COMPOSITION: 1 k2, 5%, 1/4W 1 |RCRO7G102]S 81349
R32 Same as R9

R33 RESISTOR, FIXED, COMPOSITION: 1.2 k@, 5%, 1/4W 2 |RCRO7G122]S 81349
R34 RESISTOR, FIXED, COMPOSITION: 56 @, 5%, 1/4W 1 |RCRO7G560]S 81349
R35 RESISTOR, FIXED, COMPOSITION: 27 k@, 5%, 1/4W 1 |RCRO7G273]S 81349
R36 RESISTOR, FIXED, COMPOSITION: 100 @, 5%, 1/4W 1 |RCRO7G101]S 81349
R37 Same as R22

R38 Same as R14

R39 Same as R9

R40 RESISTOR, FIXED, COMPOSITION: 51 @, 5%, 1/4W 1 |RCRO7G510]S 81349
R41 Same as R10

R42 Same as R10

R43 RESISTOR, FIXED, COMPOSITION: 3.9 k@, 5%, 1/4W 1 |RCRO7G392]S 81349
R44 RESISTOR, FIXED, COMPOSITION: 240 Q, 5%, 1/4W 1 |RCR07G241]S 81349
R45 Same as R33

R46 RESISTOR, FIXED, COMPOSITION: 100 k@, 5%, 1/4W 1 |RCRO7G104]S 81349
T1 TRANSFORMER 1 ]22295-2 14632
T2 TRANSFORMER 1 |22295-3 14632
T3 TRANSFORMER 1 |22294-1 14632
T4 TRANSFORMER 1 ]22294-6 14632
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VH-11 I'igure 5-8
5.4.2.1 Part 15508 Mixer/IF Amplifier REF DESIG PREFIX AlAl
REF e — ?’TE:- MANUFACTURER'S | MFR.
DESIG ASSY. PART NO. CODE
Cl1 CAPACITOR, CERAMIC, DISC: 1000 pF, 10%, 200V 3 CKO05BX102K 81349
C2 Same as C1
C3 CAPACITOR, CERAMIC, DISC: 0.01 uF, 10%, 200V 2 CKO06BX103K 81349
C4 Same as C3
C5 CAPACITOR, VARIABLE, CERAMIC: 9-35 pF, 350V 1 538-011-D9-35 72982
Cé6 Same as C1
Q1 TRANSISTOR 2 2N5109 80131
Q2 Same as Q1
R1 RESISTOR, FIXED, COMPOSITION: 8.2 k@, 5%, 1/4W 1 RCRO07G822]S 81349
R2 RESISTOR, FIXED, COMPOSITION: 510 @, 5%, 1/4W 1 RCRO7G511]S 81349
R3 RESISTOR, FIXED, COMPOSITION: 47 , 5%, 1/4W 2 RCRO07G470]S 81349
R4 RESISTOR, FIXED, COMPOSITION: 5.6 2, 5%, 1/4W 1 RCRO7G5R6]S 81349
R5 Same as R3
R6 RESISTOR, FIXED, COMPOSITION: 150 &, 5%, 1/4W 1 RCRO7G151]S 81349
R7 RESISTOR, VARIABLE, FILM: 100 @, 30%, 1/2W 1 62PR100 73138
R8 RESISTOR, FIXED, COMPOSITION: 33 @, 5%, 1/4W 1 RCR07G330]S 81349
T1 TRANSFORMER 1 21428-7 14632
Ul DOUBLE BALANCED MIXER 1 M6 27956

Figure 5-8. Part 15508 Mixer/IF Amplifier (A1A1),

Location of Components
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REPLACEMENT PARTS LIST VH-11
5.4.3 Type 79844-7 30-60 MHz Shaping Amplifier REF DESIG PREFIX A2
REF I ‘g;:- MANUFACTURER'S |  MFR.
DESIG ASSY. PART NO. CODE
C1 CAPACITOR, ELECTROLYTIC, TANTALUM: 4.7 uF,
10%, 100V 1 109D475X9100C2 56289
C2 CAPACITOR, CERAMIC, DISC: 1000 pF, 20%, 1000V 1 DA141-333B 71590
C3 CAPACITOR, CERAMIC, DISC: 5000 pF, 20%, 100V 1 C023B101E502M 56289
CR1 DIODE 18 1N458A 80131
CR2 Same as CR1
CR3 Same as CR1
CR4 NOT USED
CR5 Same as CR1
CR6 Same as CR1
CR7 Same as CR1
CR8 Same as CR1
CR9 Same as CR1
CR10 Same as CR1
CR11 Same as CR1
CR12 Same as CR1
CR13 Same as CR1
CR14 Same as CR1
CRI15 Same as CR1
CR16 | Same as CR1
CR17 | Same as CR1
CR18 Same as CR1
CR19 Same as CRI1
Q1 TRANSISTOR 3 2N2907 80131
Q2 TRANSISTOR 2 U1899E 15818
Q3 Same as Q2
Q4 Same as Q1
Q5 Same as Ql
R1 RESISTOR, FIXED, COMPOSITION: 5.6 k%, 5%, 1/4W 1 RCRO7G562]S 81349
R2 RESISTOR, FIXED, COMPOSITION: 4.7 k%, 5%, 1/4W il RCR07G472]S 81349
R3 RESISTOR, VARIABLE, WIRE-WOUND: 5 k&, 10%, 1W 2 3005P-1-502 80294
R4* RESISTOR, FIXED, FILM: 10 k@, 1%, 1/4W 2 RN60D1002F 81349
RS Same as R3
R6* RESISTOR, FIXED, FILM: 18.2 k%, 1%, 1/4W 1 RN60D1822F 81349
R7* RESISTOR, FIXED, FILM: 60.4 k%, 1%, 1/4W 1 RN60D6042F 81349

*Nominal value. Final value to be factory selected.
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VH-11 REPLACEMENT PARTS LIST
REF DESIG PREFIX A2

REF DESCRIPTION ‘3;: MANUFACTURER'S |  MFR.
DESIG ASSY. PART NO. CODE
R8 RESISTOR, FIXED, COMPOSITION: 12 k&, 5%, 1/4W 1 RCRO7G123]S 81349
R9 RESISTOR, FIXED, COMPOSITION: 10 k&, 5%, 1/4W 1 RCRO7G103]S 81349
R10 RESISTOR, FIXED, COMPOSITION: 1 M, 5%, 1/4W 2 RCRO7G106]S 81349
R11 Same as R10

R12 RESISTOR, FIXED, COMPOSITION: 100 @, 5%, 1/4W 1 RCRO7G101]S 81349
R13 RESISTOR, FIXED, COMPOSITION: 2.7 k%, 5%, 1/4W 1 RCR0O7G272]S 81349
R14 RESISTOR, FIXED, COMPOSITION: 22 M®, 5%, 1/4W 2 RCR07G226]S 81349
RI15 * RESISTOR, FIXED, COMPOSITION: 330 &, 5%, 1/4W 1 RCR07G331]S 81349
R16 Same as R14

R17 RESISTOR, FIXED, COMPOSITION: 3.9 M, 5%, 1/4W 2 RCRO7G395]S 81349
R18 RESISTOR, FIXED, COMPOSITION: 1 M, 5%, 1/4W 2 RCRO7G105]S 81349
R19 Same as R17

R20 RESISTOR, FIXED, COMPOSITION: 470 k9, 5%, 1/4W 2 RCR07G474]S 81349
R21 Same as R18

R22 Same as R20

R23 RESISTOR, FIXED, COMPOSITION: 2.2 M, 5%, 1/4W 1 RCR07G225]S 81349
R24* RESISTOR, FIXED, FILM: 68.1k%, 1%, 1/4W 1 RN60D6812F 81349
R25% RESISTOR, FIXED, FILM: 75k, 1%, 1/4W 2 RN60D7502F 81349
R26* RESISTOR, FIXED, FILM: 8.06 k?, 1%, 1/4W 1 RN60D8061F 81349
R27 RESISTOR, VARIABLE, FILM: 2 k®, 30%, 1/2W 5 62PAR2K 73138
R28* RESISTOR, FIXED, FILM: 5.11k®, 1%, 1/4W 1 RN60D5S111F 81349
R29* Same as R25

R30* RESISTOR, FIXED, FILM: 36.5 k@, 1%, 1/4W 1 RN60D3652F 81349
R31* RESISTOR, FIXED, FILM: 6.81 k%, 1%, 1/4W 1 RN60D6811F 81349
R32 Same as R27

R33* RESISTOR, FIXED, FILM: 5.36 k®, 1%, 1/4W 2 RN60D5361F 81349
R34* RESISTOR, FIXED, FILM: 130 k2, 1%, 1/4W 1 RN60D1303F 81349
R35* RESISTOR, FIXED, FILM: 51.1k%, 1%, 1/4W 2 RN60DS112F 81349
R36* Same as R33

R37 Same as R27

R38* RESISTOR, FIXED, FILM: 7.15k%, 1%, 1/4W 1 RN60D7151F 81349
R39* RESISTOR, FIXED, FILM: 127 k@, 1%, 1/4W 1 RN60D1273F 81349
R40* RESISTOR, FIXED, FILM: 34.8 k@, 1%, 1/4W 1 RN60D3482F 81349
R41* RESISTOR, FIXED, FILM: 4.12 k%, 1%, 1/4W 1 RN60D4121F 81349
R42 Same as R27

*Nominal value,

Final value to be factory selected.
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Figure 5-9 VH-11

REF DESIG PREFIX A2

REF BEECRIPTIGH QPL: MANUFACTURER'S | MEFR.
DESIG ASSY. PART NO. CODE
R43* |RESISTOR, FIXED, FILM: 8.45k%, 1%, 1/4W 1 | RN60DS45IF 81349
R44* |RESISTOR, FIXED, FILM: 274 kO, 1%, 1/4W 1 | RN60D2743F 81349
R45* Same as R35 81349
R46* | RESISTOR, FIXED, FILM: 2.80 k%, 1%, 1/4W 1 | RN60D280IF 81349

R47 Same as R27
R48* Same as R4

R49 RESISTOR, FIXED, COMPOSITION: 100 &, 5%, 1/4W 1 RCRO07G101]S 81349
Ul INTEGRATED CIRCUIT 2 U5B7741393 07263
U2 Same as Ul

VRI1 VOLTAGE REGULATOR 1 1IN759A 80131

*Nominal value. Final value to be factory selected.

R27 R32 R37 R42 R47

CRI6

i

CRI4 | CRIS

:r !¥

Figure 5-9. Type 79844-7 Shaping Amplifier (A2), Location of Components
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VH-11 REPLACEMENT PARTS LIST

5.4.4 Type 8588 Gear Train Assembly REF DESIG PREFIX A3

REF DESCRIPTION ?,TE: MANUFACTURER'S | MFR.
DESIG ASSY. PART NO. CODE
DSI | LAMP, INCANDESCENT: 6V, 0.06A 3 | cM8-683 71744
DS2 Same as DSI1
DS3 Same as DS1
R1 RESISTOR, VARIABLE, PRECISION: 10 k%, 10%, 2W 1 | 8106-R10K-L. 25 73138

NOTE: For Mechanical Parts, See Exploded View.
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R ETION ‘:z: MANUFACTURER'S |  MFR.
N PART NO. coDE

LIGHT BOARD ASSEMBLY 1| 15531 14632
LAMP, INCANDESCENT REF | CM8-683 71744
LIGHT BAR 1| 13963 14632
GUIDE PLATE 1| 412241 14632
TOP GEAR PLATE 1| 13652-1 14632
$2-56 x 1/4 PAN HEAD MACIHINE SCREW 7 | Ms35233-3 96906
#2 LOCKWASHER . 9 | Ms35338-78 96906
#2 FLAT WASHER 3 | Ms15795-802 96906
TENSION SPRING 2 | 7752 04941
#2-56 x 1/4 FILLISTER HEAD MACHINE SCREW 2 | ANS00D2-4 88044
COLLAR 1| ussi-10 14632
#4-40 x 1/8 SETSCREW 13 | ANS65DCH-2 85044
TENSION SPRING 1| 7754 04941
THRUST WASHER 1| TTs0s 70417
SHAFT 1| 1s641-1 14632
SUPPORT PLATE 1| 15655-1 14632
BEARING 6 | SFR-33MM 83086
BEVEL GEAR 1| s 14632
PINION BEVEL GEAR 1| 1861 14632
TENSION SPRING 1| 156541 14632
SHAET 1| 129747 14632
TAPE CHAMBER 1| 15356-1 14632
DIAL, TAPE 1| 32270-1 14632
#6 FLAT WASHER 5 | Ms15795-805 96906
#6 LOCKWASHER 3| Ms35398-79 96906
#6-32 x 1/4 PAN HEAD MACHINE SCREW 2| Ms35233-26 96906
TAPE DRIVE GEAR 1| 14065 14632
GUIDE PLATE 1| w221 14632
ANGLE PLATE 1| 15357-1 14632
#2-56 x 1/4 FLAT HEAD MACHINE SCREW 4| Ms35249-10 96906
1 | sss-23 o151

:XAGON SOCKET CAP SCREW 3| Ms35457-7 96906

SHOULDER SPACER 3 | 20755-71 14632
FRONT GEAR PLATE 1| 22245-1 14632

DESCRITOe: O | MANUFACTURER'S | mFR.
DESIG. ASSY. PART NO. cone
35 | SPACER i |5 14632
36 | suaFT 1 [12074-8 14632
37 | RETAINING RING 1 [st0018 79136
35 | ANTIBACKLASH GEAR, 64p-60T 1 |20178-2 14632
39 | SPUR GEAR, 64P-30T 1 |20189-16 14632
40| CLUTCH BEARING 1 |uss27 14632
41 | SPUR GEAR, 64P-60T 1 [20180-18 14632
42| screw REF  |Part of Potentiometer | =
43| ANTIBACKLASH GEAR, 64P-60T 1 |2078-3 14632
s | RETAINING RING REF  [Part of Potentiometer | -
PR N REF [Part of Potentiometer | -
46 | WASHER REF [ part of Potentiometer | -
47 | REAR GEAR PLATE 1 |22 14632
48 | #6-32x 1/2 FLAT HEAD MACHINE SCREW 2 |Msas2e9-37 96906
49 | seacER Part of Potentiometer | -
50 | RETAINING RING Part of Potentiometer | -
51 | POTENTIOMETER S106R-10K-L.25 | 73138

Figure 5-10

Figure 5-10. Type 8588 Gear Train Assembly
(A3), Exploded View
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Figure 6-1,

Type 71284 30-60 MHz Tuner
A1), S

(A1), Schematic Diagram
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Figure 6-2
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Figure 6-2. Type 79844-7 Shaping Amplifier
(42), Schematic Diagram
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SHAPING AMPLIFIER

TUNING | T

TUNING

TYPE 79844-|
REF DESIG PREFIX A2

GRD 2

PRECISION
REGULATOR 8

e

® O |®

CEl DWG 6776

AN N N

RETURN
MAN TUNING

Z
GRD 3€

+30V 6 &—— +30V

TYPE 8588
REF DESIG PREFIX A3

TUNE GEAR TRAIN ASS'Y
1.

CW
ya o
+H0.3V 4 & ,i
|
MAN TUNING 7 & |
ouT \ ' |
1

b

e

-10.3v 5 (——L
—10.3v

Pkl

—-10.3V —18V +30V

@ I _—->:l__

@DSI @DSZ @033 +18V -18V
| ! , A
1 I
+i8V |o(—+——>+|av C
)N\ /BAr\ fH\ /c: /L\ fhf:
-18V 9{!
| d_—_ 1/
| —iav c8 C47 c2 E3 E4 =
1 _ w3 P7 clg 04;g (C:"‘ZE)I C:B
IF OUT P3Al J3 C33 C49 C30
N uwz - “ €23 C42 c32
(o] PZ\L Van }; J2 RF TUNER (30—60MHz)
VWI e TYPE 71284
oy p1 & = S M REF DESIG PREFIX Al
u CE| DWG 6602

NOTES

I. ENCIRCLED NUMBERS ARE MODULE PIN NUMBERS.

2.FOLLOWING NOTATIONS ARE USED ON POTENTIOMETERS

a) CW INDICATES CLOCKWISE ROTATION OF CONTROL KNOB.
b)O INDICATES FRONT PANEL CONTROL.

Figure 6-3
P4
|
5 PRESET
| P ( CODE / DAFC
—1>4)
>5 10kHz
>6 50kHz
—1> 7 300kHz
—1>8 IMHz
N
>14 WBIF
>13 NBIF
N F18V
ON MAN.
9
._L_'% MARKER
= CODE
5
—1> 3 SPARE
I"l —>10 AGC
|y, POWER
7 GRD

Type VH-11 Tuning Head, Main Chassis
Schematic Diagram
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