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Limited 90 Day Warranty

To the original consumer purchaser only, RITRON, INC. warrants
this product and its components and parts to be free from defects
in materials and/or workmanship for a period of 90 days from the
date of purchase. If the product maifunctions within 90 days from
the date of purchase as a result of any defect in materials and/or
workmanship and is sent at the sender’s expense and received
("Attention Warranty Department”) within ll0 days of the date of
purchase, then RITRON, INC. will restore the product to proper
operating condition without additional charge to the orginal con-
sumer purchaser by eithier repairing or replacing the product, its
components or parts. ANY AND ALL TECHNICAL INFORMA-
TION PROVIDED WITH THIS OR ANY OTHER RITRON, INC.
PRODUCT IS EXPRESSLY EXCLUDED FROM THIS
WARRANTY. This warranty gives you specific legal rights and
you may also have other rights which vary from state to state.

Not Responsible for All Malfunctions
RITRON, INC. shall have no responsibility if this product malfunc-
tions as a result of anything other than a defect in materials and/
or workmanship. For example, we shall not be responsible If the
product malfunctions as a result of accident, abuse or misuse of
the product. As a further example, if the product is used with a
non-RITRON, INC. supplied or approved product or accessory,or,
if you permit our product to be repaired, modified or installed by
anyone other than a RITRON, INC. authorized service dealer,
then we shall have no responsibility in the event the product
malfunctions if the defect or damage causing the malfunction
results from such unauthorized or unapproved use, repair, modi-
fication or installation.

Exclusive Express Warranty
This warranty is the only express warranty madeby RITRON, INC.
relating to this product. No person is authorizedto make any other
warranty on behalf of RITRON, INC. with respect to this product.
And no representation made by any person about this product is
included in the warranty.

Duration of Implied Warranty

THE DURATION OF ANY AND ALL IMPLIED WARRANTIES
APPLICABLE TO THIS PRODUCT, INCLUDING THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, SHALL BE THE SAME 90-DAY
PERIOD AS FOR THIS EXPRESS WARRANTY. (Some states
do not allow limitations on how long an implied warranty lasts, so
the above limitation may not apply to you).

Limitation of Actions
Any law suit for breach of warranty, whether express or implied,
with respect to this product, must be commenced within one year
and 90 days after its original purchase by a consumer or be
permanently barred.

Not Responsible For Consequential Damages
RITRON, INC. shall have NO RESPONSIBILITY FOR INCI-
DENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING
BUSINESS LOSS, PROPERTY DAMAGE OR PERSONAL
INJURY, FOR BREACH OF THIS WARRANTY OR ANY
IMPLIED WARRANTY in connection with any malfunction of this
product. The sole remedy for any such breach is that established
in the first paragraph of this Limited 90 Day Warranty. (Some
states do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may
not apply to you).
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RITRON,INC.

RR-455 / RR-155 REPEATER PLUS'MANUAL ADDENDUM

(For RTS-32 Tone Boa?d Operation)

If your Desktop Repeater Plus (RR-455 or RR-155) will be operated with sub-audible tone signaling, refer to this notice for
an updated RTS-32 tone board schematic and components location diagram.

NOTE: Because the tone board audio filter is not used,
with the Repeater Plus, JU-1 and R22 on the tone board

AUIO FILTER  c22

must be cut. The connections labeled "OUT-2" (RX Mute) fwut el sG] 2% o0 rrren
and "HANG-UP" (TX +V) are used only when the RTS-32 M i [ e ?
is installed in a handheld. )
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RTS-32 TECHNICAL DATA

NOTES: .
. £23 c24 C23 |C26
o e

% - By-pass Regulator when supply voltage ‘ A ass

cae

p———a av0I0 FLTER
— outePuT
*k

i |

is less than 9.0 VDC. v ( ) -
- BIAS Voltages: A = 7.9v ,  / ! §"‘
=10% @ Vin=125V B = 4.3V 0 g )
C = 3.5V ; AUDIO _MUTE _ Line : ‘
D = 3.5V ‘ f
cz20

v — b ‘

iﬂi : A28
ce R27 "

BIAS— A 8 c o] R
tV Sw * T T m csmzor ] | A28 :
R : f2e v Pl . = R30 C22 | TX CTCSS
Red o ! \ R R2 Ra | Sw-t - 05?95 Tce i3 . -
Ot 2[5’ * 8 7 6 1 ca T Bs ] Tone
R :L ‘_L . A= com-SPEC - ! o Yel
c c2 = ca_r ca R3 =¢S5 HE= 1c-107 ; | .
-I- | -[ | T ‘ = —* .17 6 13 o s oA l i
Grnd ' v C'f.l.c':l Cf:[“f.l. LL ° Monitor RX **
Blk _I Vio Mute ‘
wht

ol B
i
RIS RI7 R25
R3$ R22
) oc (R) *%
- 4 TX +vV
*%x Connection not used in RR-155 or RR-455 Repeater Plus; H L —

cut JU-1 and R22. 3.3K
Handhelds use RX Mute & TX +V. ok **

AUDIO FILTER INPUT RX Mute Wht

DIP SWITCH PROGRAMMING
(FOR CTCSS PRODUCTS)

SWITCH NUMBER* — Monitor
[ FREQ. CODE s 4 3 2 1 <
Vio
1 87.0 ¥z 00 0 C 0
2 719 XA 0 0 0 0 1 TX 4V
3 74.4 WA 0 0 0 1 0 <F———
4 77.0 x8 0 0 0 1 1 *k
5 79.7 sP 0 0170 O v, k*
6 825 YZ 00 1 0 1 AUDIO FILTER
7 85.4 YA 00 1t 1 0 QUTPUT
8 88.5 8 000 1 1 1 R22 _Cut R22
9 91.5 b4 01 00 0 (R)
10 948 ZA 0 1 0 0 1 c20
1 97.4 28 01 0 10
12 100.0 1z a1 0 1 1 Tx CTCSS Cio
13 1025 1A 0 1 1 C 0 ——
14 1072 18 001 1 0 1 Tone
15 < 1109 2; 0 1 v 1 0 coe
16 1148 2A 0 1 v 1
17 118.8 28 1.0 0 0 0 Yel
18 1230 az’ 1.0 0 0 1 R26 co .
19 127.3 3A 1 0 0 10
20 1318 38 10 0 1 1 RX Aud
21 136.5 4z 1 0 1.0 0 cia B E——
22 1413 4A 1 0 1 0 1
23 1462 8 10 01 1 0 Grn
24 151.4 52 10 1 1o !
25 156.7 54 11 0 0 0
26 1€2.2 58 17 0 0 1 Grnd
27 167.9 62 11 0 10
23 173.8 64, 1 1 0 1 1 Bik
25 1799 - 68 11T 000
30 166.2 72 11 1 C
37 192.8 7A T Y 1 10
32 2035 M1 LI R R B Red C
*CLOSED = 0 (ON) +V Sw
OPEN . = 1(OFF




TROUBLE-SHOOTING THE TS-32

HIGH-PASS FILTER

1.0 Mhz.

/ TONE OUTPUT

AUDIO INPUT AUDIO OUTPUT
FILTER-AMPLIFIER
0——' DTOA
RESISTOR NETWORK
. 2 1
—0® TX CTCSS
— 6 TONE >
= com - spec o mmm E—i—e
PROGRAMMING ADJUST
NOTES: SWITCHES — CUSTOM LSI $
1- +V = 125VDC
2 - Tone Input Level = 100 MV. RMS TX 4V
3 - Tone Frequency = 203.5Hz ©
4 - Use HI-Z Probe For Testing
RX Mute
I A
1]
e P e ol g
RX Aud _ $
4 POLE HIGH GAIN AC TO DC DC LEVEL
LOW PASS FILTER AMPLIFIER CONVERTER WITH GAIN COMPARATOR

W/em

@ 1 OOmv[ cm 2!“3/ cm

. @ 2v/em

2msfem

@ 1V/m

THEORY OF OPERATION

ENCODE SECTION

The desired encoder output signal is derived from a highly stable
1.000MHz. quartz crystal oscillator. This oscillator is contained
inside the IC-107, which is a custom LSl consisting of in excess of
1000 CMOS gates. The output of the osciliator is divided and syn-
thesized to the proper sub-audible frequency according to the pro-
grammed setting on the external 5 position DIP switch. This lower
frequency is then fed to the resistor network in digital form. The
resistor network combines all the outputs from the 1C-107, and
produces a triangie wave on its output. This output is shaped into
a low distortion sinewave by diodes D5 and D6. The sine wave is
then filtered and amplified by the op-amp producing a high level
sine wave output.

DECODE SECTION .

The decoder input is proceSsed through a 4 pole low pass filter to
eliminate all frequencies passing into the decoder except the

desired sub-audible tone. This filtered output is then amplified
and fed into the bandpass filter. The low level output of the filter
is then re-amplified and converted to a DC level which is com-
pared to a reference in the last stage of the op-amp. If the DC
input level exceeded the level of the reference voltage, then the
output of this stage (pin 7) will switch high and activate the
switching transistors. Thus, the decoder action can be verified by
probing pin 7 of the LM 324.

AUDIO FILTER SECTION

This is a 3 pole High Pass Filter which attenutates all frequencies
below 300Hz. The frequency selective components determine the
cutoff frequency, and the rate of attenuation. The audiq mute iine
controls the audio passing through the filter. If no decoded tone is
received, then this line is at ground potential. When the proper
tone is received, then OUT-2 ungrounds the line and releases con-
trol of the audio fiiter.

TROUBLE-SHOOTING HINTS

1. Verify all waveforms shown on the block diagram above.
2. Check all bias voitages shown on thé schematic diagram.

3. To test OUT-1 or OUT-2, connect a 10K resistor from +V to
(20)

OUT-1 or OUT-2 respectively.
4. When testing OUT-1 or OUT-2 be sure the proper jumpers are
removed.





