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HOW TO USE THE TAP CONNECTOR

1. Do NOT strip insulation from wires.

2. The tap connector will handle most wire sizes used in automotive

instrument panels.

3. Slide the '"hot'' lead into tap connector as shown.
4., Insert transceiver power lead 3/4 of the way into connector

(just past metal connector element).

5. Using pliers, press the metal connector element until it is FLUSH.
6. Fold the hinged cover over the connector element and snap firmly

in place.
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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 & 3000 Hz)

RECEIVER

Type - Double conversion superheterodyne
(crystal controlled)

10.7 MHz first IF; 455 kHz
second IF

Intermediate Frequency

1

Sensitivity - -4 dB for 20 dB quieting
Selectivity - +6 kHz at 6 dB; +12 kHz at 60 dB
Audio Output - 2 Watts at 4 ohms
INSTALLATION
GENERAL

The model FT-223 transceiver is designed primarily for mobile
service, requiring only an antenna and a 13.5 Volts DC power
source for operation. However, when operated in conjunction with
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.
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
in the clear and as high as possible, however, a minimum distance
of 5 feet should be maintained between the VHF and other antennas.
Also, in mobile installation, it is advisable to locate the antenna
as far from the engine as practical, in order to minimize ignition
noise pick-up. In all installations ensure that the antenna VSWR
is less than 1.5:1,

For mobile 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 who
handle two-way mobile radip equipment, or other local electronic
suppliers.







Figure 3C

The supplied power cable may be plugged directly
into the vehicle's cigarette 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
termination to the battery; i.e. ignition switch,
fuse block, etc. If itis 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
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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-223 due to the protective circuitry incorporated

in the design, however, the equipment will not operate
under this condition).






VOLUME Control

SQUELCH (SQL) Control

CHANNEL Selector

CHANNEL Indicator

CALL Switch

HI-LOW Switch

Microphone Receptacle

INDICATORS

- ON AIR

CALL

LOW

BUSY

The VOLUME control adjusts
the receiver audio output level
(applies power when pushed in).

The SQUELCH control adjusts the
receiver squelch threshold sensitivity.
An optional tone squelch circuit

is activated when rotated to the
extreme CCW position marked TONE.

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

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

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

The HI-LOW switch selects the
desired power output, 10 watts in

HI position, or 1 watt in LOW position.
In LOW position, LOW lamp lights up.

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

The red lamp lights up in the
"transmit' mode.

The red lamp lights up when the
CALL channel is selected.

The red lamp lights up when the
transceiver is operated at LOW power.

The red lamp lights up when the
signal is received.






OPERATION

OPERATING PROCEDURE

Push the VOLUME control switch to apply power. The
channel indicator and meter will illuminate.

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 the ""ON"
position, the preset channel is selected regardless of the
CHANNEL selector switch position. For preset channel operation,
set the CALL switch to ""CALL'" position.

Rotate the SQUELCH control fully counter-clockwise to TONE
position and slightly rotate clockwise beyond TONE position.
For selective calling position, set the SQL control to TONE
position.

Adjust the VOLUME control for a normal listening level (background
noise or a station if one is transmitting).

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

Set the HI-LOW switch to the desired power output position.

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.

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

When ready to transmit, hold the microphone close to your mouth,
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.
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(a)

(d)

(e)

Connect a 25-0-25uA DC meter between CM out terminal
on the printed board and ground.

Adjust the FT-223 for normal operation without the
antenna connected.

Connect the RF output of a precision signal generator
through a 0.01 uf capacitor to the base of Q103., Monitor
the signal generator output with a frequency counter if
possible.

Adjust the signal generator for a 100 microvolt output
at exactly 455 kHz (+100 Hz or less).

Using the alignment tool, carefully adjust the cores in
primary and secondary of LL105 and LL106 to obtain a
"zero! indication on the meter.

Crystal Trimmer Adjustment - adjust the receiver and

transmitter crystal trimmers as follows:

(a)

(b)

(c)

(e)

()

(h)

(1)

Connect a 25-0-25 uA DC meter between CM out
terminal and ground.

Adjust the FT-223 for normal operation.

Connect the output of a precision VHF signal generator
(0.0001% minimum tolerance) to the ANT receptacle.

Set the CHANNEL selector to the desired channel and
adjust the signal generator to provide a signal at the
exact input frequency.,

Using a non-metallic alignment tool, adjust the
appropriate trimmer capacitor, TC301 through TC303
on RX crystal board to obtain a ''zero'' indication on
the meter.

Repeat steps (d) and (e) for each channel.

Disconnect the signal generator from the ANT receptacle
and connect a 50 ohm dummy load in its place. Couple
the frequency counter to read the frequency of the trans-
mitted signal.

Key the transmitter and using the alignment tool adjust
the appropriate trimmer capacitor, TC401 through TC423
on TX crystal board, until the correct frequency is

indicated on the frequency meter.

Repeat step (h) for each channel.
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RESISTANCE CHART

VOLTAGE CHART

BG | EG | CD B E c BG | E® | CD B E c

Q. 2.6K o 95 Qz0s 9K | 100 9K Q. 13.0 | 12.4 '| 13.5 '|AFP:OFF| Qaoe 0.77 | o' 45 "
Quos | 4K 1K | 5.9K Qeos | 1.4 | 0.95 | 8.2 ]

Qun | @ 40% | 100 300 Qzon | 3.8K | 470 5.7K Qo | &2 00 o2 8.0 Qros | 2.4 175 | 7.5
Quoe | & 1 %k| 100 300 Qeos | 3.9K | 470 6K Qe | 204 2 8.0 Q20 1.9 1.3 7.0
Qios | 3.5K | 150 480 Quos | 1.9K | 220 2.5K Qios 1.8 1 6.0 Quzos 1.4 2.0 13.0
Q1o0a 100K 1K 1K Q 207 940 100 2K Q104 0 .0 7.4 Qzo7 0.55 2.3 13.5
Quos | 100K 0 3.3K | Quos | 450 47 2.1K Q108 0.6 1.8 Qzos 0.62 | 0.8 1.8
Qo6 4.4K 470 400 Q210 0 10 2K Q 106 1.6 .9 8.0 Q210 0 0.31 13.5
Qios | 200K 0 2K | Qun 0 0 2K Qros 0.6 1.2 Qons 0 0 13.5
Qios | 100K | 1.3K | 3.3K | Qo 0 0 o Q1o 4.3 6 4.8 Qaiz 0 0 12.4
Quo 5K 0 3.3K | Qua | 720 0 5K Quiro | 0.3/0.6 1.9/ | 3dron| Qe 0.6 0 5.0 |BURSE
Qi | 8.7K 1K 2K || Qus | 1.2K 0 950 Qs 1.9 2 5.0 Qzis | 0.32/0.6] 0 11.5/0.35 811;?/01\14
Qiiz 3K 0 oo Qo6 | 5.6K | 470 o0 Qe 0.6 0 0 |BUSY:ION| Que | 10.0 10.0 12.0
Quie 4K 1K | 400 Qzir w 560 560 Quis 1.0 0.6 8.0 Qorr | 12,0 12.7 12.7
Quia | 540 260 100 Que | 2.8K | 5.6K 2K Quia 9.0 2 13.5 Qeis 9.0 8.4 13.5
Qus | 3.6K 1K | 400 Qzis 27K 2K UK Qs 1.4 1 8.2 Qais | 13.1 12.8 13.5
Qus | 3.6K | 330 270 Q20 27K | 100 56 }_Que 1.3 9 8.2 Qezo | 13.5 13.5 9.7
Qur | 1.9K | 220 270 Qzzn | 3.2K 0 5.5K Q- 0.6 0 8.2 Qezzn 0.66 0 13.5

112|345 |6 |7 |8 9|10 11]12|13]14 1|23 |4 5|67 8|9 10/ 11/]12]13]14
Q.07 [6.6K| 2K [400 0 1400 |6.6K|6.6K Q107 1.911.9|7.8|0 6.5(1.9 1.9
Qus 800 | 0 [1.2K[2.3K 30K| 0 | 35K| 72K| 90 Que |6.310 |7.610.7 |6.1]0 |6.1[12.8]13.5
Q201 6.2K| 2K|6.8K| 0 4K1[6.8K|6.4K Q201 1.811.8|7.6|0 6.2 1.8 1.8
Q214 oo | foo [eo) ©0 co co 0 1K 400 1K | oo 1K| 4K|330 Q214 0 3.3 133|124 (2412210 2.815.010.9(0.1|2.8]4.215.0 S
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Measured with VTVM. Measured with VTVM. Quoi~Qurg--Transmit 0V ,aéci’&‘\‘@
Values are in OHMS. Values are in VOLTS DC. Qao1~Qazy Receive oV h\g\()\:@o
Qo“:\\o







112,113,116,117,125, 50WV 0.01uF CARBON FILM
151 154,159—~161,166,, 232,242 ¥wW 10Q
170 187,192 238,240,270 > 470
186 50WV 0.047uF 203,208, 235, 239 - 10002
271 » 150Q
MYLAR 213,217,253,255 2 22080
134,138,140,142,177 50WV 0.01uF 245 ” 3300
135,136,141 B 0.022uF 256 ~ 3900
120,121,126~129,131 ~ 0.047uTF 216,226,228,236,244, 251~ 470Q
137 261,274
180 2 0.1uF 202,254 L 5600
204,212,233,243, 252,262~ 1KQ
STYROL 229,260 2 2.2KQ
130 50WV 330PF 209 - 3.3KQ
132 2 0.001uF 207,211,214,219,220,224~ 4.7KQ
227,246,248,249,258,268
ELECTROLYTIC 269
145,147,175 16WV 1uF 266 ” 5.6KQ
133 ” 3.3uF 218,223 ” 6.8KQ
143,144 2 4 .7uF 237 - 8.2KQ
153,155 2 10uF 201, 215,257,259 - 10KQ
146,178,179 2 22 4T 225,230,234 ” 15KQ |
176 2 33uF 205,210, 247,250, 265, 267~ 22KQ
181,184 ” 47 4T 221 - 33KQO
182 2 100uF 206 2 68KQ
222 ” 100K
L INDUCTOR CARBON COMPOSITION
101 ANTENNA R12-4091 4220105 | 273 5W 2200
102~106 RESONATOR 2914A 1+ 220185
107,111 RFC 250uH VR POTENTIOMETER
108, 109 P 1mH 201, 203, 206 TR11 4700B
110 NOISE FILTER SN8S-500 202, 205, 207 2 1KOB
| 208,209 2 4.7KOB
T TRANSFORMER 204 ” 100KOB
101,102 10.7MHz IFT 3010 # 220186
103 - > 3005 #220187] C CAPACITOR
104 455kHz ” M312-162N # 220188 CERAMIC DISC
105 DISCRIMINATOR 4861D 4 220182 | 262,268 50W V 0.5PF(CH)
106 - 4861k 4 220183 | 247 2 1PF( »)
107,108 R12-4797 #1220110| 225,241 2 2PF( ~ )
109,110 R12-4102 #$220111] 235 ” 3PF( )
245,246 ~ 6PF{ ~)
256 - 8PE( ~ )
266,289 ” I9PF( ~» )
222,226,270 - 15PF( » )
PB PRINTED CIRCUIT BOARD 257,272 2 20PF( ~ )
1537(A~2Z) 267,288 - 2PF( »)
271 - 30PF( ~)
Q IC & TRANSISTOR 218,239,240 2 33PF( ~ )
201 iC TA7061AP 230,249 - 47PF( » )
214 ” SN7400N 243 ~ 56PF( ~ )
217 Tr 2S5 A496 233, 234 ” 68PLF( ~ )
219,220 ” 2SA697 237 2 82PF( ~)
202~205,213,215,216,221  ~ 25C372Y 227,231,255,261,285 D 100PF( » )
206~ 208 2 2SC710D 216,217 2 220PF( ~ )
I 211 ” 2SC730 201,202,204,248,252,254~ 0.001uF
218 o 2SC735Y 260, 263~265, 269, 286
210 2 25C741 287,292
212 2 MRF 212 219~221,223,224,228 ~ 0.01uF
229,232,236,238,242,244
D DIODE 290,291,293 "
204,207,208,210,211 Ge 1S188FM 283 2 0.047uF
212 + (GB) 1S1007(1N270)
205,206 Si MI301 j MYLAR
209 Zener W 7,050 1 214,274,277,278 50WV 0.022uF
203 2 W 7090 | 211,212 0.0471F
201,202 Varactor 1S 1658
—# TANTALUM
R RESISTOR 203 BWV 0.1uF
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276 35WV 0.47uF CERAMIC DISC
401—423 50WV 33PF (CH)
ELECTROLYTIC
210,213,215,279~281 16 WV 1uF TC TRIMMER CAPACITOR
205,207,253,259,273,282  ~ 10 4F 401—~423 ECV-1ZW 20%53 20PF
208 2 22 uF
206,209 ” 47 uF XS CRYSTAL SOCKET
275 - 330uF 401, 402 S-14 12P
VR POTENTIOMETER
TC TRIMMER CAPACITOR 401 TR-11 10KQB
203~ 205 ECV-1ZW 20X32 20PF
206,207 TC-10 60P 60PF
L INDUCTOR ® Q OPTIO
201 RFC 100mH PB PRINTED CIRCUIT BOARD
202,221 o 1mH 1555 (A~ 7Z)
205,217 B # 220197 ‘
209,213 - 1+ 220068 Q IC, FET & TRANSISTOR
207 - # 220190 501 IC MC3403
208 ” # 220191 502 ” NE567
210,215 > # 220192 503 FET 2SK19GR
212 2 #220193 504,505 Tr 2SC372Y
216 ” 220194
218 - # 220195 D DIODE
219,220 LPF # 220196 501 Zener RD8.2EB
T TRANSFORMER R RESISTOR
201~ 203 3009 # 220189 CARBON FILM
204,205 8137 # 220070 518 YW 10002
206— 209 R12-4102 #220111 512 - 10KQ2
210 # 220069 504 ” 12KQ
510,511,517 2 22K
RL RELAY 502,508 2 39KQ
201 G2E DC 12V 501, 505,521,522 2 47KQ
506, 507 v 82KQ
509 ” 150KQ
503 B 470KQ
= OCA ® 515,519 2 1M
PB PRINTED CIRCUIT BOARD 513,524 15/KQ8 . 2KQ3%
1539( A~ Z) 514 2 470KQ /270K 3%
516 - 39KQ/33KQ3x
X CRYSTAL
301—323 HC-25/U
VR POTENTIOMETER
C CAPACITOR 501, 504 SR-19 1KQB
CERAMIC DISC 502 TM062P 100KOQB
301323 50W V 33PF(CH)
C CAPACITOR
TC TRIMMER CAPACITOR MYLAR
301323 ECV-1ZW 20x53 20PF 503 50WV 0.0014F
512 D 0.0047uF
XS CRYSTAL SOCKET 506,507,520 2 0.01uF
301, 302 S-14 12P 502,504,505,508, 511 P 0.022uF
509 ~ 0.047uF
516 o 0.154F /0. 14 3%
O ELECTROLYTIC
PB PRINTED CIRCUIT BOARD 514,522 16WV 1uF
1539(A—7Z) 501,510,513,521,524 B 10uF
515,517,519
X CRYSTAL
401—423 HC-25/U TANTALUM
523 35WV 0.15uF
C CAPACITOR 518 2 4. 7uF
1 ]
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