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FT-224

2 METER FM TRANSCEIVER

CHANNEL

HH alOW 145_,‘(_)(’) :

GENERAL

The model FT-224 is specifically designed to provide a high
performance, compact transceiver for amateur VHF/FM service. The
transceiver is completely solid-state with provision for operation on up
to 24 crystal controlled channels between 144 and 148 MHz. Advanced
circuit design features prevent damage to the transistors in case of high
antenna VSWR, or reversed power supply polarity, while an adjustable
""tone-burst'' generator is included for repeater actuation. The heavy
gauge metal case provides an extremely rugged package, light in weight,
yet virtually immune to the effects of shock and vibration.

The FT-224 VHF /FM transceiver is supplied complete with

all mounting hardware, cables, connectors and accessories required
for a mobile installation, as shown in Figure 1.



Figure 1

Transceiver with built-in 2-inch speaker (3 channels factory installed).
Dynamic push-to-talk microphone with retractable coiled cord.
Universal mounting bracket (with screws, washers and nuts).

Power cable (with cigar lighter adapter).

Spare fuses.

Self-adhering microphone hanger.

Miniature phone plug for external speaker.

Alignment tool.

Rub-on transfer type for adding frequencies to channel indicator.



The compact FT-224 is ideal for mobile installations, oper-
ating directly from the vehicle’s 12 volt battery. For base station use,
the accessory model, FP-2 Two-Way Power Supply, provides operating
voltage plus a large external speaker. An optional extra feature of the
FP-2 is an internal battery supply, rechargeable during normal AC
operation. The battery will provide up to eight hours of dependable
communications for use during portable or emergency operations, with
provision for automatic "'switchover' in case of AC power failure.

SPECIFICATIONS
GENERAL

Frequency Coverage - - - - - 144 to 148 MHz

Number of Channels - - - - - 24

Speaker - - - - - - - - - - - Internal 2-inch dynamic with
provision for connecting external
4-ohm dynamic speaker

Microphone - - - - = - = - - Dynamic push-to-talk microphone
with retractable coiled cord

Power Requirement - - - - - 13.5 Volts DC, +10%

Current Consumption - - - - 0.45 Amp receive
1.0 Amp transmit (LOW)

2.6 Amp transmit (HI)

Metering = = - = = - = = - - - Illuminated front panel meter
indicates relative received signal
strength, transmitter power output
and discriminator output.

Dimensions = - - - - = = = = 165(W) x 60(H) x 225(D) mm.

Weight - - = = = = = = = = = = 2.5 Kg.

TRANSMITTER

RF Output - - - - - = - - - - 10 Watts (HI) or 1 Watt (LOW) into
50-ohm load at 13.5 Volts DC

Frequency Stability - - - - - +0.001%



Crystal Multiplication - - - = 8 times

Modulation = = = = = = = - - - F3 (phase modulation)

Deviation = = = = = = = = = - < Up to +15 KHz (factory adjusted at
+5 KHz)

Audio Response = - = = - - - +1, -3 dB of 6 dB/Octave pre-
emphasis characteristic from 300
to 2500 Hz

Spurious Emissions - - - - - 60 dB below carrier minimum

Tone Burst - - - - - - - - - Nominally one second at 1800 Hz

(adjustable between 1300 and 3000 Hz)

RECEIVER

Type - - = = = = = o o o - - - Double conversion superheterodyne
(crystal controlled)
Intermediate Frequency - - - 10.7 MHz first IF; 455 KHz second IF
Sensitivity - - = = = = = - - - 0.3 uV for 20 dB S+N/N ratio
Selectivity - - - - - = - - - - +15 KHz at 6 dB; +25 KHz at 50 dB
Audio Output - - - - - - - - - 2 Watts
INSTALLATION
GENERAL

The model FT-224 transceiver is designed primarily for
mobile service, requiring only an antenna and a 13.5 volt DC power
source for operation. However, when operated in conjunction with a
model FP-2 Two-Way Power Supply, the transceiver provides an efficient
compact base station. The FP-2 power supply provides 13.5 volts DC
to operate the transceiver from an AC power source, or optionally from
a rechargeable battery. The transceiver has been factory pre-tuned and
requires no adjustments for normal operation into a 50-ohm load.

The antenna location is the most important consideration in
either a base or mobile installation, with effective communication range
directly related to antenna height. The antenna should always be as high
and in the clear as possible, however, a minimum distance of 5 feet



should be maintained between the VHF and other antennas. Also, in
mobile installations it is advisable to locate the antenna as far from the
engine as practical to minimize ignition noise pickup. In all instal-
lations ensure that the antenna VSWR is less than 1. 5:1.

For a mobil installation the most popular antenna types are
either a 1/4-wave whip with unity gain, or a 5/8-wave affording
approximately 3.5 dB gain. Mobile antennas are available from most
dealers in two-way mobile radio equipment, or other local electronic
suppliers.

To minimize losses in the antenna system use the shortest
length of coaxial cable that is practical, avoiding any sharp angles or
kinks. Use type RG-8/U cable if the transmission line length exceeds
25 feet, while RG-58/U is suitable for shorter lengths. For all bends
form the cable into a radius not less than 10 times its diameter.

MOBILE INSTALLATION

In mobile service the FT-224 should be installed where the
controls, indicators, and microphone are easily visible and accessible
for operation. The unit may be mounted in any position without degrading
performance. Suitable locations are under the dash, atop the transmission
tunnel, etc. A universal mounting bracket is supplied with the transceiver
for this purpose. Install the FT-224 as follows (refer to Figure 2):

1. Use the universal mounting bracket as a template to locate
the mounting holes. Use a 3/l6-inch diameter drill for
these holes and allow clearance for the transceiver, its
controls and the connecting cables. Secure the mounting
bracket with the screws, washers and nuts supplied as shown
in HA”'

Figure 2A




2. Install the transceiver in the mounting bracket, securing
with the four knurled head screws and washers as shown
in "B,

Figure 2B

3. Peel the protective backing from the self-adhering microphone
hanger and affix the hanger to a convenient location as shown
in "C". Press firmly on the hanger to assure a good contact
is obtained.

2C

Figure 2C

4. The power cable supplied may be plugged directly into the
vehicles cigar lighter receptacle for casual operation if
desired. For a permanent installation the lighter plug may
be removed and the leads routed directly to the battery (red
positive, black negative or ground), or the nearest termi-
nation to the battery; i. e. ignition switch, fuse block, etc.
If it is necessary to extend the power leads, use #16 AWG



insulated copper wire and do not extend the leads further
than required to prevent excessive voltage drop.

CAUTION

Before connecting the power cable to the transceiver, check
the battery voltage with the engine running (battery charging). If the
voltage exceeds 14 volts DC the regulator should be readjusted so the
highest charging rate does not exceed 14 volts. Also be sure to observe
proper polarity when making battery connections (reversed polarity
will not damage the FT-224 due to the protective circuitry incorporated
in the design, however, the equipment will not operate under this
condition).

5. Connect the power cable to the POWER receptacle on the
rear panel.

6. Connect the 50-ohm antenna cable to the ANT receptacle on
the rear panel.

7. Connect the inicrophone calle to the 4-pin microphone
receptacle on the front panel.

8. An external 4-ohm speaker may be connected at the SP
receptacle on the rear panel if desired (this automatically
disconnects the internal speaker). Use the external speaker
plug supplied.

BASE STATION INSTALLATION

As a base station the FT-224 requires a source of 13.5 volts
DC at 2.6 amperes. This may be obtained from the accessory FP-2
power supply, which also includes a speaker and provision for instal-
lation of an optional rechargeable battery pack. The power supply
provides for automatic '"'switchover'' to battery operation in case of an
AC power failure. Assemble and connect the FT-224 and FP-2 as
follows:



CAUTION

The FP-2 power supply will operate from a 50/60 Hz source
of 100, 110, 117, 200, 220 or 234 volts. Check that the transformer is
properly wired for the source to be used prior to connecting the power
supply to an AC source.

1. Install the battery in the power supply as follows:

(a) Remove the four screws on the bottom of the cabinet
and slide the chassis backward an inch or so from the
cabinet.

(b) Remove the four screws securing the blank panel
covering the battery compartment. Slide the chassis
back into the cabinet and replace the four screws from

step (a).

(c) Insert the battery from the rear, securing the two
knurled head screws.

(d) Connect the fused cable from the battery to the BATTERY
receptacle on the rear panel.

2. Install the transceiver between the mounting bracket on top
of the power supply, securing with the four knurled head
screws and washers.

3. Connect the POWER-SP cable from the power supply to the
transceiver; 2-pin connector to the POWER receptacle and
speaker plug to SP receptacle on the rear panel of the
transceiver.

4. Connect a good ground lead to the GND terminal on the power
supply. This should be to a cold water pipe if possible.

5. Connect the AC power cord from the power supply to the AC
source.

6. Connect the 50-ohm antenna cable to the ANT receptacle on
the rear panel of the transceiver.

7. Connect the microphone cable to the 4-pin microphone
receptacle on the front panel of the transceiver.



CONTROLS & SWITCHES

The FT-224 VHF /FM Transceiver and FP-2 Two-Way Power
Supply have been designed for ease of operation. Be sure you thoroughly
understand the function of each control and indicator before operating
the equipment. The operating functions are as follows.

FT-224 VHF /FM TRANSCEIVER

CHA[NNEL

VOLUME SQUELCH
-y, -

4 &Y f |}

1 2 10 3 9 8
Figure 3
1. VOLUME Control - The VOLUME control adjusts the

receiver audio output level (applies
power when rotated clockwise past
OFF position).

2. SQUELCH Control - The SQUELCH control adjusts the
receiver squelch threshold sensitivity.

3. CHANNEL Selector - The 23 position CHANNEL selector
switch selects the desired operating
channel.



10.

CHANNEL Indicator

CALL Switch

HI-LOW Switch

S/C Meter

Microphone Receptacle

CM/SM Switch

"Transmit' Indicator

The channel indicator shows the
selected operating channel and
frequency (illuminated when power
applied).

When depressed, the CALL switch
selects a preset channel regardless
of the CHANNEL selector switch
position.

The HI-LOW switch selects the
desired power output, 10 watts in
HI position, or 1 watt in LOW
position.

The S/C meter indicates the relative
signal strength and discriminator
output.

Four-pin connector is used for
microphone input and push-to-talk
relay actuation.

The CM/SM switch selects the meter
indication, S-meter or discriminator
output.

The red '"transmit' indicator is
illuminated in the ''transmit'' mode.

Figure 4
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Two-pin connector is used for con-
nection to 13.5 volt DC (negative
ground) power source (vehicle battery
or FP-2 power supply).

Audio output is provided at this
receptacle for an external speaker
(or speaker in FP-2 power supply).
Output impedance is 4 ohms and the
internal speaker will be disabled
when a plug is inserted.

UHF type coaxial receptacle for con-
nection of antenna.

The BURST switch applies a short
'""'tone burst' to the carrier at the
start of each transmission in the ON
position. This is normally used
only with 'tone access'' repeater
operation.

The MONITOR switch provides the
monitoring of the transmitted signal
when it is set to '""ON'" position for

the purpose of checking the transmitter
younger stage. At the "ON' position
the transmitter younger stage is
activated while the receiver portion

is working. This monitoring system
works for simplex operation.

Socket for touch tone operation.

11. POWER Receptacle

12. SP Receptacle

13. ANT Receptacle

14. BURST Switch

15. MONITOR Switch

16. TONE IN
MIC

JUMPER +13.5V
2
AUDIO
AMP °1 3°PTT ]

fow
EXT Sp

- 11 -



FP-2 TWO-WAY POWER SUPPLY

POWER POWER CHARGE

OoN. OFF

CHARGE

HI{ Low
TWO WAY POWER SUPPLY MoDEL FP=2

Figure 5

1. POWER Switch -

2. POWER Indicator -

3. CHARGE Switch -

4. CHARGE Indicator -

The POWER switch applies AC power
in the ON position. Also, actuates
the battery charging circuit when an
internal battery is installed in the
power supply.

The red POWER indicator is illumi-
nated when AC power is supplied.

The CHARGE switch selects the
desired charging rate when an internal
battery is installed.

The green CHARGE indicator is
illuminated when an internal battery
is installed and AC power is applied.

- 12 -



OPERATION

OPERATING PROCEDURE

1. Rotate the VOLUME control clockwise from the OFF position to
apply power: The channel indicator and meter will illuminate.

NOTE

When operating with the FP-2 power supply set the POWER switch
on the FP-2 to the ON position. The red POWER and green
CHARGE indicators will illuminate (the CHARGE indicator only
illuminates if a bBattery is installed). The CHARGE switch should
be left in the LOW position. A fully charged battery will provide
approximately 8 hours operation. If the battery is completely
discharged, charge in the HI position for four hours to restore
full battery capability.

2. Set the CHANNEL selector to the desired channel, as shown in the
channel indicator window. Ensure that the CALL switch is at OFF
position. When the CALL switch is in depressed position, the
preset channel is used regardless of the CHANNEL selector switch
position. For the preset channel operation, just push down the
CALL switch.

3. Rotate the SQUELCH control fully counter-clockwise.

4. Adjust the VOLUME control for a normal listening level (back-
ground noise or a station if one is transmitting).

5. When the channel is clear (background noise only), rotate the
SQUELCH control clockwise until the receiver is silenced: Perform
this step carefully, do not go beyond the silencing point or the
receiver will not respond to weak signals.

6. Set the HI-LOW switch to the desired power output position.
7. If operating on a repeater channel requiring ''tone access'' set the
BURST switch on the rear panel to the ON position: The ''tone

burst' will be applied to the carrier each time the push-to-talk
lever on the microphone is depressed.

-13 -



NOTE

Refer to the Tone Adjustments paragraph to change the tone
frequency or duration (factory set for 1800 Hz and one second).

8. When ready to transmit hold the microphone close to your lips,
depress the push-to-talk lever and speak distinctly at a normal
conversational level: Check that the red ''transmit' indicator
illuminates and the meter indicates upward.

NOTE

The MONITOR switch located in the case is set to OFF position
at factory. When the MONITOR switch is in the ON position, the
changeover relay is disabled. Therefore, ensure that the
MONITOR switch is in the OFF position before installing the case
after inside work is completed.

THEORY OF OPERATION

GENERAL

Functional operation of the model FT-224 VHF/FM Transceiver
is illustrated in the Block Diagram, Figure 9 on page 29. Refer to the
schematic diagram for the circuit description. The transceiver consists
of a crystal controlled transmitter and receiver, operating on any of 24
channels within the frequency range of 144 to 148 MHz. In addition to
23 channels which are selected by the CHANNEL selector switch, one
most-often-used channel may be preset for the ease of operation. Solid-
state circuitry is emplyed throughout, and the transceiver is designed
to operate from a 13.5 volt +10% DC negative ground power source.

TRANSMITTER SECTION

The transmitter section produces an FM (phase modulation
method) output signal.

The audio signal from the microphone is amplified by an
integrated circuit Q3 (LD3150) on MOD board, and applied to an IDC

- 14 -































































