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GENEERAL DESCEIPTION

The FT-2 Auto Transceiver-is a precisely built, compact, high
performance FM transceiver desigcred fer 2 meter amateur M service.
The FT-2 Auto is completely transistorized and has a feature of
"Electronic Scanning'’ of up to eight crystal controlled simplex or
duplex channels between 144-146 Midz or’ 146-148 Miz, with provisicr
for sampling a ''priority channel'" while auother channel 1s locked «:
‘Other design features instant "lock on'" by PIT button, tone burst
signal generator for repester actuatic:, and circuitry to prevert
damage to final transistors in case of high antenna VSWK, or reversed
DC power supply polarity. s

e

The FT-2 Auto is self-contained, and it may be ‘operated from 1007110y
117/200/220/234 volts AC (normally supplied with wired 117 volts 4C)
or 13.5 volts DC, Two power cables are supplied with the transceiver
and selection of AC or DC power source is automatic when the prceper
power cable is connected to the transceiver. '

SPECIF ICATIONS

General

144-146 MHz or 146-148 MHz.

e

Frequency Coverage

Number of Channels 3t 8 (Crystals are supplied for 3
' channels.,)

Scanning Speed_f : 20 channels/sec. approx.



Delay
Priority Channel Check

Power Requirement

DC Current Consumption

Dimensions

Weight

Transmitter

Power Output

Frequency Stability
Crystal Frequency
Deviation

Spurious Radiation

Tone Burst

Receiverx

Circuit

Intermediate Frequency
Selectivity

Sensitivity

Audio Output

0.3 second approx. after transmission.

Every 2 sec. approx.
12 to 14 volts DC (13.5 volts DC

nominal) or 100/110/117/200/220/,234

volts AC 50/60 Hz.

Receive 0.53 Amp.

Transmit Low 0.92 Amp.
High 2, 0 amp.

(Wi 210, = (H} 95, (D) 270 m/m.

4.2 Kag spprox.

10 watts (HI) or 1 watt (LOW)
into 50 ehms load at 13.5 volts DC.
C.001%

or less.

of

g
L/ 8

transmitting frequency.
Up to +15 KHz max.
60 db

below carrier.

Nominal 1800 Hz
(adjustable between 1300-3000 liz)

Cryvstal controlled double conversior
superheterodyne.

LG, 7

455

MH z

Kz

for
rTor

first LR,
second IF.

+15 KHz at 6 db.
+25 kK2 at 60 db.

-

1 V' Tor 20 db! quietinag:

2 watts at 10% distortion.

INSTALLATION

GENERAL

The FT-2 Auto Transceiver 1is a precisely built VHF communication

device and designed for both mobile and base operation.
celver has been factory pre-tuned and requires no adjustment
into a 50 ohms 1load.
transceiver during installation and use,
‘observe the following precautions.

normal operation

= Gy

The trans-
for
To prevent damage to the

care should be taken to



* Do not attempt to connect the power cord to a power source
with power switch ON.

* Do not connect or disconnect antenna with the power switch ON.

* Do not connect the power cord to the primary power source until
polarity and voltage are determined.

¥ Do not use a mismatched antenna.
*¥ Do not key the transmitter unless an antenna or dummy load is
connected to the antenna coax connector.
ANTENNA
The antenna system is the most important consideration in either

base or mobile installation, as effective communication range is
directly related to antenna height. The antenna should always be

as high and in the clear as possible. 1In mobile installation, it
is advisable to locate the antenna as far from the engine as practical
to minimize ignition noise pick up. 1In all installations, ensure

that the antenna VSWR is less than 1.5:1.

For mobile installation, the most popular antennas are vertical types,
either a % wave length whip with unity gain, or a 5/8 wave length

affording 3.5 db gain. Suitable mobile antennas are available from
the most dealers in two-way mobile radio equipment.

To minimize losses in the antenna system, use the shortest length
of coaxial cable that is practical, avoiding any sharp angles or kinks.

-

MOBILE INSTALLATION

In mobile service, the FT-2 Auto should be installed where the controls
and indicators are easily visible during operation. The transceiver
may be mounted in any position without degrading performance. Suitable
locations are under the dash. A mounting bracket is available fur this
purpose. When the transceiver is mounted under the dash of a vehicle.
keep the air path free from the vehicle's heater duct. Mount the
transceiver away from the wvehicle's heater system to prevent the damage
to the components.

The mounting bracket should be fastened to the mounting surface with
the screws, washers and nuts supplied.

Open the locking latch and remove the bottom part of the bracket.
Position the transceiver so the slotted side rails on the case engaage
the flange on both sides of the bracket. Slide the transceiver int.

the bracket until it is positioned properly then replace the bottom part
of the bracket and secure the locking latch.

The transceiver can be tilted within the meunting bracket i1f desired.
Loosen the two knurled knobs on the bracket, tilt the transceiver to
the proper angle, then tighten the knobs to secure it in position.

The DC power cable supplied may be plugged directly into the vehicle's
cigar lighter receptacle. For a permanent installation, the lighter
plug may be removed and the leads . routed directly to the battery (red
positive, black negative), or to the nearest termination of the battery
If it is necessary to extend the power leads use #16 AWG insulated
copper wire and do not make the leads any longer than required, other-
wise excessive voltage drop may occur.
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BEFORE CONNECTING THE PONER CABLE TO THE TRANSCEIVER, CHECK THE
BATTERY CHARGING SYSTEM. IF THE VOLTAGE EXCEEDS 14.5 VOLTS DC,
THE REGULATOR SHOULD RE READJUSTED SO THAT THE HIGHEST CHARGING
VOLTAGE DOES NOT EXCEED 14.5 VOLTS. ALSO BE SURE TO OBSERVE
PROPER POLARITY WHEN MAKING BATTERY CONNECTIONS. WITH REVERSED
POLARITY THE TRANSCEIVER WILL NOT OPERATE.

Connect the DC power cable to the power receptacle on the rear panel,
Connect the 50 ohms antenna cable to the ANT receptacle on the rear
panel. Connect the microphone cable to the 4-pin microphone
receptacle on the front panel.

An external 4 ohms speaker may be connected at the SP receptacle on
the rear panel if desired, Use the external speaker plug supplied.

BASE STATION INSTALLATION

Ea UL L ON
THE FT-2 AUTO WILL OPERATE FROM A 50/60 HZ SOURCE OF 100, 1108, 117, 207
220 OR 234 VOLTS. CHECK THAT THE TRANSCEIVER IS5 PROPERLY WIRED FOk
THE SOURCE TO BE USED, AS LABELLED ON THE REAR PANEL, PRIOR TO
CONNECTING POWER CORD TO AN AC SOURCE. IF NOT, REFER TO CHADMGSGINTG

AC VOLTAGES HEREUNDER.,

Connect the AC power cable to the power receptacle on the rear
panel. Connect the 50 ohms antenna cable to the ANT receptacle on
the rear panel. <Connect the microphone cable to the 4-pin
microphone receptacle on the front panel.

An external 4 ohms speaker may be connected at the SP receptacle o-
the rear panel if desired. Use the external speaker plug supplied.
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OPERATION
GENERAL

The FT-2 Auto Transceiver operates in two modes, "Automatic Scan"

or "Manual". In the "automatic scan'' mode, the transceiver will
continually scan all 8 channels at a rate of 20 channels per second,
and scan will stop on receipt of a signal, remaining on that channel
until the received signal disappears. Immediately after the received
signal disappears, the scan will resume unless a '"lock'" is established,
holding it on that channel until it is unlocked. Provision is made
to skip over selected channels if desired during the scanning process,
and also to check a priority channel every 2 seconds while locked on
another channel. If a signal appears on the priority channel, the
receiver will automatically switch to that channel, locking on till
the received signal disappears, then return to scanning.

In "manual’ mode, any one of the 3 channels may be selected at a time
by a front panel switch.

CONTROLS

The FT-2 Auto has been designed for many advanced design features.
Be sure you throughly understand the function of each control before
operating the equipment.

e
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12:

1.3,

14.

15

16.

VOL

SQL

AUTO-MANU

DX-LOCAL

UNLOCK

PRTY-OFF

AFC-OFF

HI-LOW

T\‘S il l‘le’rE R

CHANNEL SELECTOR

BUSE

ACC

BURST-OFF

POWER

EXT SP

ANT

Adjusts the receiver audio output level and turn
on power when rotated clockwise from OFF position.

Adjusts the receiver squelch threshold level.

Selects the mode of operation, automatic scan ox
manual .

Receiver operates at full sensitivity in DX
position to respond to weak signals. In LOCAL
position, the receiver requires a stronger signal
to open the squelch and stop the scan.

Releases "lock!'" condition when pressed,

In OFF position priority channel checking 1is
disabled.

In AFC position "automatic frequency control"
voltage is applied to receiver first local-
oscillator to correct for '"off frequency" station.

Selects RF power output, 10 watts in'HI, or i watt
in LOW position when pressed.

Indicates signal strength on 'receive' and
relative power output on "transmit'" (illuminated
when power applied).

Channel selector push button switch selects
the desired channel in "manual! mode, or
channel (s) to be skipped in "automatic scan"
mode .
Fuse holder for AC operation. 1A fuse 1s used
for 117 volis ‘speration.

Accessory socket. Connections are
Gl () oi(5) cround, “{2)iHo connecEion
(3) discriminator output, (6) (7) 13.5 volts(+)
(8) 13.5 volts(+) connected through power switch
(9) sxternal transmitter control (ground for
transmission).

Applies a short 'tone burst' signal to the carrier

at the start of each transmission in burst
position (normally only used with tone access
repeater operstion).

Power cable receptacle.

Audio output for external speaker 4 ohms.

Antenna receptacle 50 ohms unbalance.

OPERATING PROCEDURES

(1)

power,

Rotate the VOL control clockwise from the OFF position to apply

then S-meter will illuminate and indicate signal strength when

2 signal is received.



(2) Set the controls a- 7llows:

AUTO /MANU MANU

DX /LOCAL DX

AFC OFF

SQL Fully counter-clockwise
\HI /ZLOW Desired power output

A

(3) Press dne of the channel selector push buttons and adjust the
VOL control for a normal listening level. The channel indicator lamp
will illuminate.

(4) When the channel is clear (no signal), rotate the SQL control
clockwise until the receiver noise 1is just silenced. Do not rotate

the control beveond the threshold point or the receiver will not respond
to weak signals.

(5) When readv to transmit hold the microphone close to your lips,
press the push-to-talk switch and speak into the microphone. Check
the LOCK indicator lamp (L) illuminates and the meter moves upward

indicating power output.

(6) 1If operating on a repeater channel requiring ''tone sigmal', set
the BURST switch on the rear panel to the "BURST'" position, then

"tone burst' will be applied to the carrier each time the push-to-talk
switch is pressed.

(7) To operate in the "manual" mode, press the appropriate channe |
selector push button for the desired channel. Be sure only one buttan
at a time.

(8) To operate in the "automatic scan' mode, set the AUTO-MANL -witch
to the AUTO position. The channel indicator lamps will illuminate
momentarily as the scan checks each channel in turn. [f 11 is desired
to "lock out'" a particular channel (or channels) press the approprialte
push button (when locking out more than one channel, press= the buttnn
simultaneously) .

(9) When the scan stops on a signal the appropriate channel 1indicat 1
lamp illuminates. If it 1is desired to "lock on" this channel.
momentarily press and release the push-to-talk switch then LOCK
indicator lamp (L) will illuminate.

(10) To '"unlcok', momentarily press and release the push-to-talk swit: bk
a second time, or press the UNLOCK switch. The lock lamp will qu ou!
and the scan will resume uptil another signal 1s received.

Note : Normal push-to-talk operation during transmit will not affect
the "lock"™ condition.

(11) If priority channel check is desired, selthe PRTY-OFF switch to
the PRTY position. If only strong signals are desired, set the
DX-LOCAL switch to the LOCAL position.



"THEORY OF OPERATION
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Block Diagram

The block diagram will provide you with a better understanding of this
transceiver. The transceiver consists of crystal controlled transmitter,
receiver and scanning unit, operating on any of 8 channels within the
frequency range of 144-146 MHz or 146-148 MHz. Solid state circuit is
employed throughout, and the transceiver is designed to operate from a
12 to 14 volts DC (negative ground), or 100, 110, 117,200, 220 or 234
volts 50,/60 Hz AC power source.

TRANSMITTER CIRCUIT

W

The speech signal from the microphone is amplified in two sage mic
amplifiems, Q201 and 0202, 26C712D, and applied to an IDC (instantaneous
deviation control) circuit which consists of two diodes D201 and D202
where both positive and negative peaks are’clipped when they exceed a
predetermined level to limit the maximum deviation of the transmitter.
The IDC control VR202 sets the maximum deviation and is normally

factory set for a deviation of +15 KHz (7.5 KHz for i ) o

The limited audio signal is amplified by Q2Q3, 25C712D, and applied
to Q204, 2SC712D, through the low pass filter which passes the audio
less than 2500 Hz. The output from Q204 is applied to the phase
modulator D204.

An oscillator stage Q328, 2SC712D, located in the scanner unit, oscil-
lates at the fundamental crystal frequency which is multiplied 8 times
in the following multiplier stages to produce the desired transmitting
frequency. The 18 MHz output from the oscillator is applied to Q206
where it is amplified and applied across transformer L203. )



The modulated
is applied to
the necessary

These doubler

output is relatively small in deviation. Therefore,
the succeeding frequency multiplier stages to obtaln
frequency deviation at the transmitting frequency

S

stages,

Q207 through Q209,

25C710D x 3, provide 8 times

frequency multiplication and the multiplied output signal is amplified
by the buffer stage, 0210, 25C!303, and then coupled class C amplifier
stages which consist of driver Q4Cl, 28C731, and final amplifier,
D402, 25C1190. 10 watts of RF output power is delivered into a 50 ohms
load through the pi-network low pass filter. When HI-LOW switch 1is
set to the LOW position, a resistance is placed in series with the
13.5 volts DC applied to 0401 and (402, reducing the power output to
approximately 1 watt.

AFP (automatic final protection) Or?mﬂw
circuit is provided to protect the :
final. transistor against over-load (_) 10
conditions, which may occur if the R
transmitter is keyed without an 3 §= L
antenna or with a high VSWR antenna . .~ - s y
system. When high VSWR exists, L2 . R 2 B |
picks up a RF energy which is an g

Quuz 25CT190 :','4-'r.'rr.-'}‘

Heas 2k
A

rectified by D4, 15188FM. i

The rectified DC voltage is applied . e > ARR Cireuit

as a control voltage to an SCR Q21

CWO1B, through threshold control

VR204. Q211 is triggered by the DC voltage into conduction and
decreases the voltage supplied to Q207, in turn removing the drive to
the following stades to protect Q402.

Diode D402 rectifies a small portion of the RF output and applies the

e 1.’
potentiometer

resulting DC level to the meter where 1t
relative power output from the transmitter.
VR401 is used to adjust meter sensitivity.

provides an indication
the PO ADJ

The tone burst

circuit consists of a timing generator and a gated
multivibration. When the BURST switch is set to the BURST position,
and the transmitter keyed, +13.5 volts DC 1is applied to trigger the |
timing generator Q121. The timing generator produces an output pulse

applied to Ql22. Transistor Q122 gates Q117
of the pulse from Q122 to produce a tone output that 1s applied to the
microphone input. The tone frequency is adjustable between 1300 and
2000 Hz by VR102, while the output level is adjusted by VR103, and

the burst duration by VR1O5.

and Q118 for the duration
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RECEIVER CIRCUIT

The receiver is double conversion superheterodyne system using 10.7

MHz first IF and 455 KHz second IF.

The input signal from the antenna is amplified by MOSFET, Q101, 3SK39Q,
and applied through five hi-Q slot coupled resonators to the first
mixer Q102, 2SC784R. The use of a MOSFET RF amplifier, together with
the slot resonators, combines to minimize cross modulation and spurious
responses, while providing a low noise figure for the receiver front
end.

The incoming signal is mixed with the output of the first local oscil-
lator of which frequency is 10.7 MHz below the input signal, and
produces 10.7 MHz first IF signal. The first local oscillator Q329,
25C712D, located in scanning unit oscillates 15 MHz and its third
harmonic is applied to Q109, 25C712D, through Q330, 25C712D, where

it is amplified, and applied to a diode tripler to provide the first
local injection frequency.

The 10.7 MHz output from the first mixer Q102 is applied to the second
mixer Ql03, 2SC784R, through 10.7 MHz crystal filter which reduces
spurious responses and provides adjacent channel rejection. The 10.7
MHz first IF signal is converted into 455 KHz second IF "signal by the
second mixer where 11.155 MHz second local signal is applied from the
second local oscillator Q110, 2SC710D.

The 455 KHz second IF signal is amplified by Q104, 25C712D, then fed
to IF amplifier Ql05, 2SC712D, through a ceramic-mechanical filter
which determines the band width and selectivity of the receiver

A portion of the 455 KHz output from Q105 is rectified by D103, 15188,
and the resulting DC voltage is amplified by DC amplifier Ql06, 25C712D,
and applied to the meter M1, where it provides an indication of relative
received signal strength.

The 455 KHz signal is then applied to a limiter amplifier Q107, HAllll,
integrated circuit. The limiter is so designed that input signal
variations in amplitude produce no change in the output signal. The

output from the limiter is fed to the discriminator where the FM
signal is converted to the audio signal which is then fed to the audio
amplifier Ql111, AN-212, integrated circuit through volume control VR1.
The audio amplifier delivers 2.5 watts audio output to the spesker.

The Squelch circuit consists of Q112 through Ql16, 25C712D x 4. When
no signal is present in the 455 KHz IF, the discriminator output noise
is amplified by Q112. The output from Q112 is rectified by Q113 and
resulting DC level is fed to Schmidt circuit Q114 and Ql15, 25C712D x 2,

through squelch threshold control VR2. The output from Q114 and Q115
controls squelch controller Q116, 25C712D, to conduct when noise is
present. In the absence of a incoming RF carrier, this controller cuts

off the audio amplifier QI111.

" The output from Q106 is applied to a Schmidt circuit which consists of
0601, 2SC19GR and 602, 25Cl7. The output i3 amplified by Q603,
25C712D, to develop a control level applied to the squelch c1rcu1t
when the DX-LOCAL switch is set to the LOCAL position.

SCANNER CIRCUIT

The scanning section contains the transmitter oscillator and receiver
~first local oscillator circuits, the automatic scan circuit, signal

lock circuit, tone burst circuit and priority channel ”check” citeuity

g~



MANUAL OPERATION

When AUTO-MANU switch is set tc MANU position, the desired channel
is selected by pressing the avprcpriate push button, It supplies a
ground return for the appropiiate crystals (TX and RX) and the
channel indicator lamp.

The transmitter crystals, X309 through X316 are connected to the
transmitter oscillator Q328. The receiver crystals X301 through

X309 are connected tc the receiver first local oscillator Q329.

In the AFC position of the AFC-OFF switch, the receiver discriminatcr
output is applied to a varactor diode D349, MX-1l. An off frequency
carrier will produce either a positive or negative output from the
discriminatcr., “This voltage varies the bias applied to D349, in tuzrn
causing the frequency change. As the diode is connected tc the
crystals, any change of its capacitance will shift the frequency of
the crystals sufficiently to ''lock on'" to the carrier frequency.

The FREQ ADJ contrcl VR301 sets the bias level applied to D349,
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Manual Channel Seleci Circuilt

AUTOMATIC SCAN OPERATION

When the AUTO~MANU switch is set to AUTO position, the receiver will
scan continuously all 8 channels at a rate of approximately 20
channels/seccnd. When a carrier exists at cne of the channels, the
scan will stcp and the receiver will stay on.that channel until the
carrier disappears, at which time the scan will resume.

The transmit and receive crystals for each channel are selected by
the switching acticn of Q317 through Q327, 2SC712D, where twc trans
sistors are connected in series. The relation between conducting
transistcrs and switched channels are shown on table 1.



Conducting Receive Transmit Channel
Transistor Crystal Crystal

0317, Q318 X-301 X-309 P
0319, Q327 X-302 X-310 A
2320, Q326 X~303 X-311 B
N321, Q327 X-304 X~312 @
0322, Q326 X-305 X-313 D
@F28 0 S8 27 X-3006 X-314 E
0324, 0326 X-307 X~-315 F
325, Q327 X-308 i X-316 G

Table 1

Automatic scanning circuit consists of the clock pulse generator, three
flip-flop circuits and diode matrix circuit.
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Automatic Scan Clock Pulse

Transistors Q311, Q312, 2SC712D x 2, generate clock pulse of 20 Hz

which is shaped by Q313, 25C712D, and fed to the clock_terminal of J-K
flip-flop Q303b, SN7473N, providing two outputs Q and Q. The Q output
of Q303b in turn clocks flip-flop Q316b, SN7473N, and the output of

Q316b clocks a third flip-flop Q316a, SN7473N. The Q and Q output of -

these three flip-flops are applied to Q317 and Q319" - 0325 through
diode matrix circuit to produce the scan as illustrated in Table 1.

If a carrier is present during any 20 Hz sample, the squelch output
from Q120, 2SC71l2D, causes Q314, 25C712D, to conduct. This inhibits

1 N



a clock pulse and the receiver locks on that channel until the cazrrier
disappears removing the inhibited level at Q303b. The delay time is
determined by the time constant which consists of R332 and C314 and
selected to 0.3 sec. The signal level is adjusted by VR104 to lock
the scan with the signal less than 1 uV. : '

The circuit is provided to lock the scan with the signal stronger than
predetermined level. DC ocutput from Ql06 is fed to the Schmidt circuit
0601, 25K19GR, and D602, 25€712D. Q603 28C712D is OFF condition untll
this voltage resches the trigger level predetermined by VR601. When
DX-LOCAL switch is set to LOCAL position, Q120 is conducting while
Q603 is OFF without noise input to Q119, in another word, the scan

will not lock with weaker signal and lock with the SilOchI signal
which delivers DC output from D106 to exceed threshold level predéter—
mined by VR601l and cause Q120 to conduct.

One or more channels may be '"locked out" if desired by pressing the
-appropriate channel push buttons. This applies a ground return at the
base of Q314 during that 50 ms sample and prevents the squelch output
from inhibiting Q303b.
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Scan Lecking Circuit

Once the scan has stopped on a signal the transceiver may be locked on
that channel by momentarily pressing and releasing the push-to-talk
switch on the microphone. This removes the ground at the input at
0701, SN-7400N, and applies a ground to the input of 70lb, causing
the flip-flop to change state. The output of Q70lb in turn triggers
Q702, SN7472N, causing it to change the state, and also turns 0703,
25C735Y, "ON' momentarily, energizing the relay RL40l. The Q output
of Q702 is high and in turn enables Q314 and Q315. The output of
0314 then inhibits the J-K input of Q303b to lock the scan, while the
output of 315 illuminates the LOCK (L) lamp.

To unlock, the push-to-talk switch is momentarily pressed and released
a second time, again causing Q701la and Q70lb to trigger Q702 or the
UNLOCK switch can be pressed, applyving a ground to the "present' input
to Q702. Either of these conditioris causes Q702 to change state and
inhibit Q314 and Q315.



When the PRTY-OFF switch is set to the PRTY position, Q305 through
Q307 generate clock pulse 2 seconds apart and these clocks J-K flip-
flop Q303a providing two outputs Q and Q. The Q output is applied as
input to both Q317 and Q318, while the Q output is applied to both
0326 and Q327. When the Q output is high Q317 and Q318 -are enabled,
while the low Q output inhibits Q326 and Q327. This causes the
receiver to switch to channel P. If no carrier 1is present during the
"check'", the receiver will revert to the previous channel. However,
if a carrier is present, the squelch output is inverted by Q301 and
applied to the K-input of Q303a, and inverted again by Q302 and applied
to the J-input. This inhibits Q303a and the flip-flop will not change
state with the next clock pulse, keeping the receiver locked to P
channel until the carrier disappears.

SN740O0N

SN7473N

POWER SUPPLY

AC Operation

When the AC power cable 1is connected, the AC power is applied between
pin 1 and pin 2 of J2. The input is applied to the transformer
through the fuse Fl and power switch S8A. Power transformer has two
multi-tap primary windings. These may be connected in parallel for.
100, 110, or 117 volts and in series for 200, 220 or 234 volts opera-
tion. : :

The output voltage AC 16 volts from the transformer is rectified by a
diodes bridge connected D501 through D508, VO6B % 8, filtered, and

. applied to the regulator Ql, 2SD114Y. The regulator Q1 regulates DC
output to 13.5 volts DC with the base referenced by D509, 1N4744.

T A



DC Operation

When the DC power cable is connected, the DC voltage (13.5 wvolts] 1is
applied between pin 3 and pin 4 (ground). Diodes D403, D404 and D540
are used to protect the circuit if the power cable is accidentally
connected with the polarity reversed.

Note : The DC input is fused at 3 amp in the DC power cable.

AL TGNMENT

The model FT-2 Auto VHF Transceiver has been carefully designed and
tested prior to shipment from the factoryv. The reliability of the
solid-state devices used in FT-2 Auto should provide years of trouble

free service.

DO NOT EXCEED 14.0 VOLTS AT THE POWER RECEPTACLE.

DISASSEMBLY

. (1) Loosen the 4 screws securing the slotted side rails to the
chassis. :

(2) Remove the 8 screws on the top and bottom covers and remove
the covers.

(3) To check scanning unit, remove two screws marked # and wires
marked * and pull the printed board.

COVER
SCREWS

CHASSIS Yo
ASSEMBLY —

SCREWS ~N

!
LOWER
COVER



RECEIVER ADJUSTMENT

(1) Pull out second local oscillator crystal 11.155 MHz from the
socket.

(2) Connect signal generator output exactly set to 455 KHz to the
base of Q104.

(3) Connect VIVM (DC range) between pin 3 of accessory socket and
ground.

(4) Turn L116 fully clockwise direction.
(5) Peak L115 for maximum VIVM readinag.
(6) Carefully adiust L116 for zero VIVM reading.

(7) Disconnect signal generator from Q104. and connect to the base
of Q103. Disconnect VIVM.

(8) Adjust L110 and L111 for maximum S-meter reading.
(9) Reinstall the 11.155 MHz crystal.
(10) Disconnect the coax input of the first local oseillator,

(11) Connect signal generator output éxactly set to 10.7 MHz to the

base of Ql02 and adjust L107 and L108 for maximum S-meter reading.

Disconnect signal generator. Crystal

Loz Lazo Lir Ligs;Filter Lo i (oy31
o

o, /VRE‘;H}

!/’ Ceramic

5/ Btlter

]

i Second Local

-

o T
L 1. 155MHz

L

Lioe~Lios Lin VRws VRios VR
Adjust L102-1.106 from
back side.

Bottom View

Oscillatoxr Xtal



(12) Connect the output of a sweep genherator set to the center
frequency of 2 meter band (i.e. 147 MHz for 146-148 MHz band
and 145 MHz for 144-146 MHz band).

0

(13) Connect temporary 0.0l uf capacitor between the collector of
Q102 and ground.

{(14) Connect oscilloscope to TPLC1.

1) Adjust L101-L106 for maximum gain and unity characteristics
J ) g L
over the band.

(16) Disconnect sweep generator, capacitor and scope.

1 Connect che coax in B b Irom the first local osgcillator to h=
/ ‘ E the
pin.

(18) Connect RF probe of VIVM to TP1l02 and adjust L320, L321 and
.L119 for maximum VIVM reading.

(19) Disconnect VIVM.
(20) Connect an antenna and receive the signal. Peak L1200 and L121

for maximum S-meter reading.

TRANSMITTER ADJUSTMENT

E AT E T 0N

FOR THE TRANSMITTER ADJUSTMENT ALWAYS CONNECT 50 OHMS DUMMY LOAD
TO THE ANT RECEPTACLE.

Crystal Trimmer;

TCin TCsoz TCavs TCsos TCsos TCaos TCaor koo Lo TCaos

LN A

- 30
/,VR%[

Channel

Scanner Board



(1)

Tone;

Disconnect the coaxial oscillator input and exciter output cables
and green AFP cable from the transmitter exciter unit.

Remove the 2 screws on the exciter unit adjacent to shielded PaA
compartment and swing the hinged exciter unit upward to adjust the
scanner unit. - '

Connect the frequency counter to the coaxial oscillator input cable
and set the FT-2 Auto for manual operation.

/
Key the transmitter and| adjust the appropriate trimmer capacitor
TC301 through TC308 for correct frequency and repeat this procedure
for each channel. )

Replace the exciter unit, securing with the 2 screws and reconnect
the all cables.

TCaoz TCio1 TCa6 VRao1 Looe Loos  TCais VR201

L.207

- Loos

Top View

Disconnect microphone. Temporarily ground the c¢ollector of D122,

Set the FT-2 Auto in manual operation and set the BURST-OFF switch
to BURST position. :

Connect a frequency counter between pin 2 (hot) and pin 1 (ground)
of the microphone receptacle. Ground pin 3 of the microphone
receptacle and adjust VR1O2 until counter reads the exact tone
frequency desired.



(4) Remove the temporary ground at the collector of Ql22.

(5) Key the transmitter and adjust VR1O5 for the desired tone burst
length (one second max.) '

(6) Adjust VR103 for +7.5 KHz for U.5. or 15 Kz deviation

5 (a devia-
tion meter should be used).

Deviation;
(1) Disconnect microphorne. Set BURST switch to OFF position.

(2) Connect the output of an audio oscillator between pin 2 (hot)

pin 1 (ground) of the.microphone receptacle. Set oscillator
output to 80 mili volt at 2500 Hz.

(3) Set the FM deviation meter and key the transmitter by grounding
pin 3 of the microphone receptacle and adjust IDC potentiometer
VR102 for a deviation desired (normally +7.5 KHz in U.S. and
+15 KHz in other countries). ‘

(4) Set the audio oscillator to 25 mili volt at 10 KHz and key the
transmitter. Adjust potentiometer VR201 for deviation of +*10
KHz for (+15 KHz) wideband operation or #3 KHz for (+7.5 KHz )
narrowband.

(5) Disconnect the audio oscillator and set the BURST switch to BURST
position. Key the transmitter and adjust VR1Ol for same devia-
tion as step 3.

RL;:U ! Lsos Lo Laws  TCaoz Laos  Laos TCun2 Laoz Guo

T T D e B S

| ! 1
TCana TCus Gz Laoa  TCuor WRio1 TCuos

Final Power Amplifier



Meter & AFP;

(1) Set the FT-2 Auto for normal HI power operation. Key the
transmitter and check the S-meter. Adjust VR401l until the -
meter shows 5 with approximately 1C watts output.

(2) Disconnect the dummy load from the ANT receptacle and momentarily
key the transmitter. Adjust VR204 until S-meter indicates
between 1 and 2.

(3) Connect the RF output of signal gererator to the ANT receptacle
and set the FT-2 Auto to normal operation in manual mode.

(4) Set the signal generator to the receiving frequerncy and its
output to 5 micro volt. Adjust VRIC1l until S-meter reads 1C.

LM PO RT A NT

Your FT-2 Auto VHF FM Transceiver is supplied with the crystal for

3 channels specified by your dealer when it is ordered. You may add
up to five more sets of crystal to provide with operation on repeater
or simplex frequencies used in your area.

ORDERING CRYSTAL

. The crystals used in FT-2 Auto are manufactured to extremely close
tolerance to match the oscillator circuit. It is recommended to
obtain the trystals through vour dealer.

INSTALLATION OF ADDITIONAL CRYSTAL

Remove the top cover and swing up the hinged transmitter unit and
install the new crvstals in the appropriate socket on the scanner unit.
The crystal sockets are labeled corresponding to the channel desig-
nation and also T for transmitter and R for receiver.

Remove the two screws securing the escutcheon plate to the frort

panel. Remove the plate and channel designation strip. Remove the
backing sheet and lav the sheet of rub-on transfer type supplied over
the channel designatior strip in the proper positien. Rub over the

numerals with a pencil point or ball-point pen to transfer through
to the strip.



SCAN WAVEFORMS

25ec. Zsec
[ T do==ar=
\| \ — — 4ms
2 5eC, : Quoy {
R : [ ) Qume
'—| ,@ [ \%_}/ - 4das
T locslalol 20 s

”\”\ — X e b
25‘9!‘:. f.{f*?‘:_ '/. @ Qh: ! @ Q:;Uh \ bl Q:md
] { f a b

4300_{:!5
L U

Qfl]?

el

|
Qta | Quzz Qivs |
£ 2 x@
|l oY
- i—fmms { i

il 1N A



B
RESISTANCE MEASUREMENTS

No. EorS | BorG [ CorDJ] Noo | EorS | BorG | CorD
Q1 16k | e o . Leal | o 100 k 10 k
101 | |@wok@uk| 260 | Q308 | o | 5k | 10k
e 22k | ijk_umnﬁﬂ_j_93i94__J ok o
103 | 700 [ Q311 | 150k | 25k | 19k
104 S | 19k [ @312 | 47k 19k | 130
105 no 46k' 800 | Q313 | 100k ;|| 800
106 | 1.4k 14 k 130 [ Q314 | 0 15k’¢”$_“~”'
109 | 330 W2k | 650 [O@WE. [ 6 | 48k | Bo0
110 | 470 3k 3k | Q317 | - "1 209k | 340 _
112 | 410 55k | 150 ]Q318 | o | zak | -
113 [ 33k | 47k [ 10 JQ319 | _Tok[ | a0
114 ] 2 1 0§ | 23k €330 [ = 10ki | 320
115 52| 5.5k 2k Q321 10k | 320
116 | 0 5.5k 7.5k | Q327 | 10 k 320
117 | 560 29k | 2.6k | Q323 10 k 320
118 | 560 | 20k » | 2.6k | Q324 | T 10k 320
19 | L5k 49 k 130 Q325 10 k 320
120 | 0 | N4k | 48k Q2% 0 4.3k
721 | 680 | 28k | 6.5k | Q327 0 10 k
azzz sk | w5k | 29k [Qu2s  Lsk | 1z
Q203 | 850 13k | 280 [ Q839 150 4k 400
Q204 | 150 180 | 3k Q330 330 4k 400
Q206 | 330 €3k | 200 Q331 80 100 k 160
Q207 | 100 $k | ws0 lpdEe T dw | 124k 160
Q208 | 5 | 1.5k 3B 0401 | 0 | 05 | 1m0
L9205 | 290 L L 0l L 0i8) L
gei0 o Ol M0 ) WU el 2al L MK L
Qoo I~ 0 75k 4.7k 1 Q602 | 280 Mk 2.2k
Q302 0 53 k 5k TQ®e03 [ q 3.6k | 5.1k
B304 [ 0 | BE)l ou iskRIipe | 0 13 1t E
Q305 | jark, | %k | 16k F Ne. | K | falb ] A
Q306 | 47k 6ke | 180 Qe o L S0 |
Voo [T 123 e 8 e6 718 3w nlnlwln
Q107 | — | o 230 | o |5.2k[1.8k| 150 | 100 | ~ | 260 | oo |160k [3.9k| 0
Q111 |1.6k| 200 | 250 1.9k 1.6k|1.9k 190k| 0  3.4k|5. 21:_31;_;_11_ 0 | =
Q701 | 0 [5.2k| | o oo {52k[°0 [ o [ o | oo | of |5.2k|5.2k| 160
Q702 | ® | o ['® | o | = |3 4k|'if_?"§7_“”??'g = T”E?_ME'Zkllok 160

All measurements made with VIVM. Values are in OHM .
VOL and SQL full clockwise AUTO-MANU in AUTO-: HI-LOW
HI; PRTY and BURST ON. -

E: Emitter, S: Sourte, K: Cathode, B: Base, G: Gate
C: Collector, D: Drain, A: Anode, (D: First Gate. ’
(@: Second Gate. "

on



VOLTAGE MEASUREMENTS
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(1) All measurements made with VTVM. Values are in VEITE

2y o Nel and SO FilE clockwise; AUTO-MANU in AUTO: HI-LOW on
HI; PRTY and BURST ON.

(3) Ei Bmitter, &: Source, K: Cathode, B: Base, G: Gate,
C: Collector, D: Drain, A: Anode, (D: First Gate,
@: Second Gate. ; =
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