HUHABRRNRRRBEAHRRBARRRRH B R B RRRUR RN RN

# #
# MODEL S20D INTELLIGENT INTERCONNECT #
# REVISION B #
# ]

HENHBRRBRBBBRBRRERRERERRBRRRBIHRI SRR NR

Communications Electronics Specialties, Inc.
931 S. Semoran Blvd. Suite 218
Winter Park, FL 32792 USA
(407) 679-9440




Paae 1

CES MODEL S20D INTELLIGENT INTERCONNECT
Revision B

The CES Model S20D Intelligent Interconnect is a FULLY AUTOMATIC.
FULL DUPLEX telephone interconnect. Desiagned for installation at
either the repeater site. or at a duplex base station. the S20D
uses modern microcomputer technology for sophisticated control
operations. Manv features that are standard on the CES S20D are
extra cost. or not available. on other interconnects. Because of
microcomputer technologv and single board construction. the CES
Model S20D Intelligent Interconnect 1is the most cost effective
interconnect aon the market.

%% STANDARD FEATURES xxx%

ACCESS CODES - Single 2 and #. or multi-digit codes are user
switch programmable. If the patch receives a disconnect code when

it is in a disconnect state. the ID will be transmitted to let the
mobile know it is within range.

TOLL RESTRICT - Tell restrict provides
lock—-out. but allows a secret
calling when desired.

positive long distance
code to override and enable toll

RING DETECT - The telephone rina detector transmits a sequence of

mobile alert tones (if enabled) either one time. or everv 10
seconds. when an incoming call i1s received.

HOLD OFF - When an incoming call is received. the S20D will not

transmit if the channel 1s active. The mobile alert tones are
sent as soon as the channel is clear.

CALL LIMIT - The call timeout and mobile activitv timeocut provide
unigue beeps. followed by a delaved disconnect. The call limit
timer can be disabled or programmed to reset with "%,

DIAL SELECT — Rotarv or DTMF dialing mav be switch selected.

CW ID - The CW IDer. when installed.

sends the station call upon
disconnect.

The station call letters are factory programmed into
an integrated circuit which can be customer installed.




*kx¥ OPTIONAL FEATURES XXX

FIGURE C shows a maximum configuration utilizing validation and
end—-to—-end two—-tone sequential or DTMF signaling.

MODEL S20ETT - End to end signaling board enables selectively
calling a mobile from the telephone. Regenerated DTMF tones are
transmitted to the selected mobile station. The mobile operator
must connect in & normal manner to initiate two—way voice
communication. After connect., the 520D board takes over the
interconnect control and the S20ETT 1is idle until disconnect.
Requires +12V at 70MA. supplied by the 520D board.

MODEL S20TTS - The two-tone signaling option converts two-digit
DTMF inputs to one of 99 two—tone sequential outputs which are
transmitted when the receive channel is clear. The S20TTS option
facilitates calling a selected mobile from the telephone. mobile
to mobile calls, and unassisted mobile sel f-test. Reguires +12V
at 230MA. supplied by the 520D board.

MODEL 1000 ANI VALIDATOR — For full ANI capability. the validator
stores up to 250 four digit codes. Codes can be easily added or
deleted. An optional printer logs the ANI. telephone number
dialed, and duration of call. Reguires +12V at 100MA, supplied by
the S20D board. Alsoc. the model 1000 printer unit requires 120VAC
at 100MA.

MODEL 270 COUFLER - The model 270 is an FCC Registered telephone
line coupler. The coupler can be added when reguired to comply
with part 68 of FCC regulations for direct telephone interfaces.
This option 1is not necessary on local networks which satisfyv part
&8 reogulations., or when using voice connecting arrangements
provided bv the telepchone company.

NOTE
DTMF signals are commonly referred to bv the registered trade
names "Touchtone" and "Teltone".
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¥k INSTALLATION XXX

{Refer to the Model S20D Assembly Drawing)

FIGURE A shows the standard duplex base station connections.
FIGURES B & C show the connections reguired for the S20D repeater

configurations. NOTE that the repeater transmitter should receive
its audio from the 520D patch and not the receiver.

¥¥k TRANSMIT CABLE (red band) 233

Shield - Transmitter around

Yellow — Transmit audio - TO BASE or RELAY ND
Oranae - PTT. Loaic

Black - Relav common — TRANSMITTER INPUT A&UDIO
Brown — Relav NC - REFEATER AUDIO

Green — Relav NO - 520D TRANSMIT aAUDIOD

The transmit around and audio must be comnected. The orange wire
is normallv connected to the transmitter push—to—-talk (PTT). If
the FPTT voltage exceeds +24VDC. uses AC. or requires a positive
going PTT. use the auxiliarv relav contacts for PTT. For duplex
base installations. the the transmit cable black and green wires
can be used when the LOGIC PTT (orange wire) connection should not
be used. For repeater configurations reguiring relay PTT control,
wire J1-15 and J1-17 on the S5S20D board to the transmitter PTT
signal and PTT return. The relav is rated for upo to 2 Amperes at
125 VAC.

Xx¥x RECEIVE CABLE {(white band) 2%

Shield - Receiver ground/Power ground

Green - Saouelched audio from receiver

Red - +12 VDC power to 520D {(Without special options = 300MA.)
Brown -~ COR- NOTE: Connect either COR-

Orange - COR+ or COR+. but not both

The receive ground and audic must be connected. The red wire

connects to the +12 VDC power. The power ground must be connected
to the receive ground point. If the receiver COR (The Carrier
Operated Rel av signal is sometimes called "mobile present

detect".) signal goes low when receive signals are present,
connect it to the brown wire: otherwise. connect it to the orange
wire. NOTE: The COR sianal should be a voltage which switches
between around and at 1least +2.5 VDC. I¥f the receiver does not
provide a suitable output. contact CES customer service and
reauest the "FILT" option.
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¥ JUMPER PROGRAMMING XXX

Refer to FIGURE D to locate the board jumper locations. Verify
that the board iumpers meet the svstem requirements. NOTE: On
some SZ20D boards. a push—pull switch is used in place of the "D"
iumbner .

GiIIMFER FUNCTIONS
A Reverse autopatch enable beep (TO MOBILE)
B Repeat tone sequence everv ten seconds
G Enable toll restrict
D Half duplex audio
E Enable answer beep {(TO0 TELEPHONE)

Durina rinag detect. the S5S20D brings up the transmitter with a
sequence of eight short tone beeps. If JUMPER B is in place. this
eight beep secuence will repeat everv ten seconds as long as the
ring continues. If jumper B is cut. the seguence of eight beeps
occurs onlv once. If jumper A is cut. the telephone ring will not
initiate anv beeps to mobile units.

When TOLL RESTRICT is active. the telephone connection will be
disconnected if & tenth digit is dialed. Cut JUMPER C to
eliminate toll restricted numbers and enable unlimited DTMF digits
for 311 calls.

When the transmitter svstem 1is designed to repeat the mobile
receive audio on the transmit channel. cut JUMPER D (or pull the
switch).

For svstems with the ETT option. the beep back to the tekephone
line can be disabled bv cutting JUMPER E. .

. W o s . LARPR ol ~ALPOT:
Col = crerier pfelrtg EEiTTY oS < CAICRIeE offer)
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¥4k ADJUSTMENTS Xx%x

Refer to the FIGURE D to make the following on line adjustments.

HYBRID BALANCE - To adjust the HYBRID BALANCE (half-duplex audio
reguires no adijustment). bring up the patch and dial a telephone
number. Ask the person answering for a guiet line. Unmute the

repeater receiver and listen to the audio. There should be noise
being transmitted when no signal is being received. Adiust the

HYBRID BRALANCE {(R37) for minimum nolise. If 2 more complete
balance is desired. a capacitor can be added across the two
printed circuit pads labeled CX {located to the left of the
balance control). The optimum value of CX will differ. dependina

on the characteristics of vour particular telephone line. Tvypical
values of capacitance are: 0.01uF. O.1uF. D.22uF. and 0.47ufF.

RECEIVE AUDIO — Adiust the RS? (Receive Level) for normal audio
level into the phone 1line. The strobe LED in the center aof the
520D board should go on whenever a valid DTMF receive signal is
nresent.

TRANSMIT AUDIO i Ad just R3Z8 (Transmit Level) for adeguate
transmitter deviation. The transmit level should be set to not
exceed the maximum svstem deviation (SEHI tvpicallv). DTMF tones
should not ogenerate more than 2.5KHZ to 3.0KHZI of transmitter
deviation.

¥ NOTE 2

A1l CES tone decoders meet Bell Svstem standards. Al thouah
inexpensive decoders often do respond to distorted tones., it is
imperative that the S20D not respond to false tones caused bv
voice transmissions. Most 520D decode problems occur because the
DTMF audio levels to the transmitter have been set too high!

BEEFER LEVEL = R42 sets the warning beeper level to the
transmitter. This is normallyv set to mid-range (half-turn). The
volume can be increased tv turning R42 clockwise.

MONITOR SFPEAEER = Adjust TX BAL (RS51) and RX BAL (R52) for
eguivalent volumes to the MONITOR SPEAKER.

SPECIAL REGUIREMENTS - Some receivers may have a low audio output
level that reguires the 520D gain to be increased. Located RS3
(47K) on the 35200 board. Parallel another resistor with RS3:

another 47K resistor would double the gain.

HI--Z MICROFPHONES - Some radio svstems. such as the Johnson CR1000,
use high imobedance microphones for the transmit audioc input. For
such svstems. a 47K resistor should be connected in series with
the vellow wire in the transmit cable. When such systems are used
with the S20ETT and S20TTS options. the 1K resistor on the bottom
of the S20ETT board must be removed.
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¥¥¥x SWITCH PROGRAMMING XXX

DO NOT CHANGE ANY OF THE SWITCH SETTINGS (See FIGURE D) UNTIL THE
PATCH HAS BEEN TESTED. FACTORY SETTINGS ARE:

Patch on/off ———————— 73

One call toll defeat digit ————————— 3
Fatch timer ———————- T Em 3 MIN
Activityvy timer ———————————— 30 SEC
TDED - -——mmm e ON
Toll restrict digits ——————————— o%1
Tone to pulse === e OFF
Restrict 1st & 2nd ————————————_— — —— ON
Reset ¥ ——-mm—mm et D0

ID enable S e e e — - OFF

Aall references to switch numbers are the numbers etched on the
printed circuit board. DISREGARD THE NUMEBERS ON THE SWITCHES.

PATCH ON/OFF

The patch ON code is "%" followed by two digits. The OFF code is
"#" Ffollowed bv the same two digits. The DTMF A. B, C. and D
tones can be used as either of the two digits when using a 16 kevy
pad. Locate the PATCH ON/OFF programming switches. Four are
labeled 1st digit and four are labeled 2nd digit. Each switch is
labeled 1. 2. 4. or 8. Using the chart below, set the appropriate

switches ON for the the desired code. If all switches are OFF.
the up code will be the single digit "%¥" and the down code will be
the single digit "#". For this reason the code "DD" cannot be
programmed. When using the Model 1000 option. set all eight

switches 0ON.

Example: To program the ON/OFF to 73, set the 15t DIGIT switches
labeled 1. 2. and 4 to ON. and the 2ND DIGIT switches labeled 1
and 2 to ON.

3000303500303k ool oo i i o ok o i o i ok R ook R ok ko ok ok ko X
X DESIRED DIGIT (53) X
¥ 1 ¥ 2 ¥ T X 4 x5 X6 X7 %88 x99 x 0OxAxBxC xDx
30RO 3C0KCKOR SO0 R OO RO Ok R R ok Rk Rk kR ok kokk kok kR kR X kk kK

¥ 1 X2 %1 %24 %x1%x2%x1%x8%x1%x2z%x1%x2%x1%x %
X X ¥ x X X X %X %X x %X X X x %
¥ X X 2% X 4% 4%2%x X8%x8+%4%4%x2%x x
¥ X X X ¥ X % % ¥ X X X ¥ x X
¥ %X %X %X %X %X .X4% %X X xXx8x8%x42%x %
X X % X %X %x % X %X X X X X x X
¥ %X X ¥ ¥ % % X %X % % x x82x x
X X % SET SWITCHES "ON" AS INDICATED $ % =
e e s St sttt s et I et T s T eI sT I Iseetetetteeess.
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PATCH TIMER & RESET %

Refer to the programming chart to set the switches for the desired
patch time—-ocut. The timer can be disabled by setting all four
switches to the ON position. The timer can be reset with the "%*
if the RESET % switch 1is ON. The ¥ reset feature does not
function if the connect code is the single digit "x". Time—out
warning beeps will be transmitted starting when the patch is 20
seconds from time—out. When the patch times out. four beeps are
transmitted.

s o ook ok o ook ool ok oI KoK RO I I R ok ok R ok ok kR ok kK
X MINUTES (53) X
¥ .5 x 1.0 % 1.5 % 2.0 ¥ 2.5 % 3.0 x 3.5 x 4.0 X
A0k okkoR ioloi;R koo oD R R R R ko ko kxR kKo kR kK kK

X £ 1 ¥ 2 ¥ 1 ¥ 3 ¥ 1 ¥ =2 2 1 =
X b § X | X X X X X
| ¥ | ¥ 2 x X 4 % 4 x 2 x
X 3 X X X X X X X
X X b § 3 E X X ¥ 4 x
4 X X X X | X % X
% X X X X X X X X
b 4 X SET SWITCHES "ON" AS INDICATED x S
a3 oo KR oo RoIoICIOI;IIoR R IO RO R RooRR Kok Rk kR ok Rk ko k kR kX

8o o o ook ok ok ol o e stk i ok ok ook ook i ok o0k R ok RioRiok koo R
X MINUTES (53) X
¥ 4.5 % 5.0 % 6.0 %x 7.0 ¥ 8.0 % 10 x 15 % OFF x
3030k sk ok kR Ok SOk SOk S0k R ko R ok ook ok Rk ok kR Rk ok Rk k ok

¥ 8 % 1 Xx 2 x 1 x%x 4 x 1 % 2 %x 1 x
¥ % L §  d  § 4 % L X
L § * 8 x 8 ¥ 2 %x 8 x 4 x 4 x 2 %
X X X L L & E d X L § X
X ¥ X ¥ B8 x X 8 x 8 % 4 x
* ¥ X 4 & X X X X
X X X E % X X ¥ 8 x
E 4 SET SWITCHES "ON" AS INDICATED X
EE S8 2822882080828 3823833 3833323838383 3 3288838883 8:
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ACTIVITY TIMER

The ACTIVITY TIMER is running any time the mobile is not
transmitting and is reset every time mobile carrier is received.
The timer disconnects the patch if the mobile is out of range or
fails to respond to the interconnect after a reasonable wait.
Short beeps warn the mobile operator to transmit ten seconds prior
to disconnect. Four beeps will be sent after the timeout. SEE
TABLE REL.DOW

KRR R R R AR R KRR KRRk Rk Rk Rk Rk %
X SECONDS (83) X

¥ 20 % 30 X 40 ¥ 50 X 60 X 70 X B0 x 90 X%
ES S0 SR OSSR REe PRt ettty
X ¥ 1 x 2 %x 1 %x 4 %x 1 % 2% 1 x
X ¥ - X X % X X X
L X X X 2 x ¥ 4 %X 4 %x 2 x
X ¥ X X X X b 4 ¢ ¥
X X ¥ L § ¥ X X ¥ 4 %
E SET SWITCHES "ON" AS INDICATED X
S S0 2082 0080300000000 0 0308800800003

NOTEz THIS TIMER CANNOT BE DISABLED.

TOLL RESTRICT DIGITS & RESTRICT 15t & 2ND

There are ten switches labeled O thru 9. Any combination of
numbers can be restricted from being the 1st dialed digit
{RESTRICT 1ST "ON"). 2nd dialed digit (RESTRICT 2ND "ON"), or
both. In manv areas it will only be necessary to use the restrict
ist switch. Some areas do not dial a 1 as the first digit of a
long distance call. In those areas the RESTRICT 2ND will be used
since all area codes have either a 0 or a 1 for the second digit.
Since no area codes have a 1 or O for the first digit, the
restrict 1st switch should also be switched ON to prevent the
operator from being dialed. Most systems are configured with 0, 1,
RESTRICT 15T, and RESTRICT 2ND on: 2 through 9 are off. If a TOLL
RESTRICT disconnect occurs, the CW ERROR message (eight beeps)
will be transmitted.
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ONE CALL TOLL DEFEAT 1ST DIGIT & TDCD

The S20D has a secret code sequence to defeat the toll restrict
from a remote location. The first DTMF digit sent must be a "%",
then the switch selected code (SEE TABLE). and the code "7". To
enable this feature. set the switch labeled TDCD to the on

position. The "x" "u" "7" toll defeat sequence should be followed
bv the normal "%" "x" “x" connect sequence. After the dial tone
is heard. the 1long distance number can be dialed. Each long
distance call made must be preceded by the "%" "x" "7" and connect
seguence. The REMOTE TOLL RESTRICT DEFEAT does not function if

the connect code is the sinagle digit "%".

ES 0000000000008 08080000880
X CODE DIGIT |

¥ 1 ¥ 2 %3 x4 %5 %6 %7 %x8«x%
SO0k R oCR Reokooiok R o oo R o ek X
¥ 1 ¥ 2 % 1 ¥4 %x 1 x 2 % 1 *xALLX
X K X X E S L § % X
b § X ¥ 2 X ¥ 4 X 4 x 2 x0OFFx%
X X X L 4 ¥ % X X 8
X X X X L § X ¥ 4 % X
¥ GSWITCHES SET TO ON POSITION %
LSS0 2C SRR 0808080802088 8

TONE TO PULSE (51)
For rotarv dialing. switch ON the TONE TO PULSE switch. Do not
use PULSE dialing on a TONE line, since this sends both pulses and
tones to the telephone line.
ID ENABLE (51)
This switch must be OFF for all current S20D options. The ID is
enabled by pluaging into UZ1 a programmed FPROM.

X CAUTION X
The ID PROM (U21) is positioned opposite the direction of the

other board integrated circuits. Refer to the assemblv print
before insertion.
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%% OPTIONAL FCC REGISTERED COUPLER INSTALLATION %%xx

I+ wvou have purchased the Model 2700 FCC Registered coupler.
remove the telephone cord from the 520D, and insert the 6
conductor cable from the coupler. Plug the 6 wires into E1 thru
E4 as follows.

GREEN E1l ORANGE E4
BLUE E2 BLACK - ES
WHITE E3 RED Eé

¥k OFTIONAL S20ETT END TO END SIGNALING BOARD INSTALLATION x%xx
SWITCH FROGRAMMING

Switch A - ON Keeps transmitter PTT on between digits (35)
OFF kKeeps PTT on 305 for BUSY CHANNEL LOCKOUT

Switch B — ON Enables FPTT delay. as selected by Switch A
OFF Keeps FPTT active as long as trunk is held on

Switch C - ON Inhibit 2-tone sequential operation
OFF Enable 2-tone sequential operation

ADJUSTMENTS

There are three adijustments on the mobile signaling board. Use
the assembly drawing to locate these adijustments.

Call the interconnect from another telephone. The call will be
answered and the transmitter will come on; the caller should hear
a series of beeps.

Adjust the PTT TIMER (R23) . to hold the transmitter on for the
desired lenagth of time. This also determines the trunk hold time
(up to 33S5).

Send tones from the telephone. Tones should be transmitted but
there will be no voice path. (FFC regulations require this.)

Adijust AUDIO IN (R22) for reliable decoding as indicated by tones
being transmitted for all the digits on the telephone.

Adjust AUDIO OUT (R33) for the desired transmitter deviation.
(Nominally 3KHZ for the DTMF "%" signal.)
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¥ CAUTION %

Revision B S20ETT boards must be connected to Revision B or higher
20D svystems. Be sure to specify the 520D system serial number

when orderinag the S20ETT option to upgrade existing systems.

¥%x%x OTHER OPTIONS X%%

Operation and installation manuals are available for the Model
S20TTS Two Tone Signaling Option and the Model 1000M Code
Validator. Contact CES, Inc. for additional information.




INSTALLATION OF CES MODEL # 1206 COUPLER BOARD IN 520D

The model # 1206 Coupler Board has been incorporated into CES
Model 520D Interconnects to increase isolation from the telephone
line when 1in the disconnected state to protect the wunit from
potential damage due to voltage surges caused by electrical
storms. Along with this instruction sheet are drawings to help
simplify field retrofit of the # 1206 Coupler Board.

If this sheet is included with a complete manual on the 520D and
the schematic and board layout drawing have the red overprint the

coupler has been installed at the factory and this is just for
your information.

MODIFICATION AND INSTALLATION:
(See drawing and schematic for location and detail)

Mount the #1206 board in the housing in the space provided.

Remove relay K1 from the 520D and add wire jumpers in place of
the relay as shown on layout drawing to connect what would have
been the normally open ontacts.

Remove resistor R18 from the board.

Remove capacitors (12 and / or Cl11 from the board and replace
with wire jumper. Some later model units have both capacitors and
some have only Cl11 and not C12

520E OPTION BOARD (if equipped):

Remove the Ferrite Bead Jumpers from the board near relay K1 and
connect wires from relay wipers (holes nearest the relay where
jumpers were removed) to the lugs on the #1206 board.

Wiring is as follows:
Wire from #1206 Board to 520D Board

Blue = £l
Green - £E2
Orange - E4
Red - E6
White - Anode of CR6

Phone line wires no longer go to E1 and E2 on the 520D board.
Connect phone line to the lugs on the #1206 baord.

With the # 1206 board installed there is no longer any direct
path from the phone line to the 520D except through the coupler.

IMPORTANT: AUDIO LEVELS AND HYBRID BALANCE MUST BE READJUSTED
PER INSTRUCTIONS IN 520D MANUAL.



LipE TO LUES

‘M. D
g < Z2 | | R ¢ | S A | 77— 75 ®
& E 3 3 g 3
Q L
Wm Py §20# cs__...j.‘a*ra,.vaﬁ u_r.z#s.—w ﬁ144ar¢4mr ﬂa_iz......._z*?a:*.r il WD
[ = $ § S
o / 2 | 1 i | L J ET.W
v 7 5 b T T T T T T AnIgu sa——_B—
i 58 @ mE L & hu o5
b = ] 3 -
S ¥t o & mmm ®E g fg mmmmm - g
_— n - v s g
s g (o E = £3 R av39—£3- R ,- =B
s — ghidfns -
g i &Mﬂu
S FLrL nv _%_ nvw ﬂmm @@
® %

/

\

end |11

MOBEL 1000 oiscomned| 2]
MODEL 1000 conbEcT |3 ]

1-OrY Lid AT (#14L) N3F5D

1Y LLd A TIY (E14L)YMOE

1M Ldd AYTIY (21-1L) ¥ 78

Lid HFOT (11-1L) FINEXO

CrANY JIFLLIWNSNGIL (T -1L) MOTTIA

KEY 5L0T
a0 [C=24

GAD

TRANSMIT aubo | & ]
7

#eceive Auoio (g

coeic PTT| 1

RELAY PTT wW-1 |12

LELAY PTT we-1 ({3 1

RELAY PTT wo-t | ]

+izvac| 78 ]

!
2
3

-KEY— 4

AQVICYD BILLIWSIVEXL (L-/L) TIFIHS

&
7
8
-]
o
1"
e
3

i<
/5
fle
17
/8

2aAZ1+ (§7-1L) T3

207+ (/L) FIvor0

207- (6-1c) (yMOXE

_ ones T
FIRE? FILLIWSTIIL

orony ¥INIFIFN (GL) VI

annoxs FNiFI3y (1-1£) GIIHS

_ aNEEg FLINM
F I IINFIY




T0 PHOWE TREK

LI (48 — IDOTIITITIITLY @
x +
—{ veo |
7 T T — 7805 i |
u4 u3 uz —
E INENSNENANEAER] s.r
‘3, N N Zm rom
9 DISCONNECT
N ¥ ¥ $ SWITCH
x2
RED _+5V =
BLK_GND
ORL _DATA
LOLK
T - 9
7 witiro :
| 1] porersy 'Y
Q wa COMNECT &
g TR SWITCH E
¥ [+ ]
T3
5
i o
uio )
w
g g
3 3
a
i b 2
PE 2
uMm ‘*1 N
+ =
]
o
o
=

i 02 ] Y = 2
I q ¥
CONNELT
LED
2% MONITOR
O LEVEL
oR > Rl

o1 D

POWER
LED

aLx
GRN

SPEAKER ,




MIDTEX INSTALL
190-22 8100 TJumPER
1
GREEN E2 RED (RING i AL BB
5 " e T ReFovE], 2 s \;f
—B—E%—-{ﬁt)—os—ﬁ—-ﬂzv l“" RELAY !N:??m%
LICHTNING -0l LLA i Ri8 CRIDI
Y JoEE REEESTOR }—l RIS VOLTAGE : ffﬁ”:ﬁrl < ENifddbe
I (8LAc =y = TII$75 - DETECTOR | gUmpcesl T
4 — vTL38/9 | iy
B GecEa)y ol I"” i H A |fud0s,,
T = e (T1P) = g iy I
ORANEE, . 1 Ed I ! +2Y
foRAMEE 0= rrY‘(‘
§ E3 ) N JRARR} cro
¥ |(wwire) 0 r1zy —3 4004
&7 28 R12 e
10K 10K 10K WHITE ThE 76 JTols W0, -
+5V S 3 +5V
CRS IS4
1 x2 ‘
c2 = xi
.01 Lo |l 3. 58 w2 i i
.0l 1] IEI
RuLT
1.5M 7 8 F
RG69 -l Py L
470K
cRu "7
NS4 Py L 21 ey 38
4050
s b ulo
2| wmraso |2 7 :}a 3t
T DTMF 4050
RL8 x‘?o%nr RELOOER A i sm 37
200K S LBK D 0OK >
5 . 050 1/’
23 / l
01 I G050 =2
e 72 f—l b| 3018 ) ca 20
33K { .L, v M4 T/
= | cmoa = -
wt_—_L
=
PO-B - i
PG-| == = I3
PO-2 - 5 v |30 15y YEL | RUTOMATIC 1DER (W)
Pd-G B Aa MKIBPTD 25 2 € OF6 | WITH FRCTORY
e 3 +5y—2y) RED |
ri-I B oR SEE SHEET 3 For
FEOM SHEET 1 < pg.2 B 0 MSQ?ZGFB’ £ (BLK | SCHEMATIC DIRGERRN
Pe-3 B 24 L
Pe -4 B L4
Pe-5 B 13
Pt B L
- I
Lre- 7
+i2V
£ k2 | SourRce
Figi j{*: 2004
+2vDE ——3 B :
FROM RELCEIVER ;;f%rs B
CRI
4749 "'%g“
% 2
+5V SOURCE 7
§ o
out| Y20 |\w 27 i
> 7805 > g
L I¥ lf.\?-f-ﬂ c4e 1+ ca3 l& ces l 22
100UF T L UF *700F T 100 T ST e
oF 23 .
Tl
GLOUND 8 3 24 ¥
FEOM RECEIVER  aEmp S S &
-__I_- i i S =
21
COMMECT DISCONNELT
$— o SWITEH = = SWITCH
-[_ Ssumeee-c =




- e J'E-ZD;‘”‘JG}

TO MOBILE
b 72:21 s 11p | SicwaL Bosed
TN, (CFTION)
c24 29
S 7525 reawsmiT aupio
2.8 FE .BEAD TO TERLNSMITTER
AbL (RPALITOR 7218
IF MEEDED Fok > TRANSMIT RUDIO
BALANCE I SRS : TO WOBILE SIGAAL
e | ra.;9 HOARD (0P TioM)
} P& S £33 L"“')JPETEIVEWNO 5207 15
- al
o Ji-8
= i} = (BECEIVE AUDIO
- 3o ecs ST " FROM RECEIVER
=4 oK & PECEIVE
#rsrm it LEVEL
BALANCE 1
s = sizy L8225 10y
! £58L
52 | ma ) o
i c20 -
0 £=3S ks4e 21 5 un
£38 = xS 100K s | . TD MOBILE
b 1 473 e LIGAAL
TRAMSMIT X - b BOARD
LEVEL = — (0P TIOL)
J2-17 rouufér
- Y ENRBL
— J2-15 o ASWER
re-3 Bhic
R45 > DETEC 7 e
Oda
L4127 To£ ce _on SORTOR 5V &
8 BRAS KENRRA ;i_r——_‘__{ _Lﬂ—?) GAID TD TRANSMITTER
i3 uis 4 =
> Stels
!
= 7| 4| as .00 GCU Sy IO
{£;:I_ 1 RLD
o L MONITOK
- o | ||

£34
27K o
: 2y
= 5%
T2-13 {oPTI0M)

= PTT ENRBLE FPOM
—__I | MOBILE SIEARL GOARD
Ti1-/3
Ti-1
2 yw-i
TI- 12 o yo-1 | AUXILLIRRY
Tl , pRELAY
Ti-15
>
Ti1T
rd
TAAL
I

a3s
engzzz

PAC

£32
10K
15V WA

g

£22

mEa]E e —

+av 27

YIDXM
c®ips = =
i€

MODEL 520-D SCHEMATIC DIAGRAM (SHEET-2) REV-8

> DISCOMMELT
TD MODEL 1000

GUD
TO MODEL 1000

T2 S s rop TO MDBUE

S/GAAL BORED [ OPTIOAL)

+5V

-———) fok TO MOBILE
R SIGAIRL BORED (0P TION)

NS/

:
:
:

& -
~4

e
ERoMm BECEIVER

[ 4
FROM KECLIVER




T—— QF' m—T— E—— — T — — — —— —
2h
3 ¥ § ¢ 5V
koo OMNE CALL
E * E & p Q  acTiviTy TOLL DEFEAT PRTCH oNf OFF e =
& 5 =Y fote RESTRICT Lis!Ts g TIMER PATCH TIMEE 18T BIGIT /5T M&IT 2UD DIaIT n
Iy g 8 3 — —_— S e O e o) r : 1T = 1 ZJG e - PO-D L:
as
.fd4 82_—-‘9@'1 L:‘t'l
2la3 @
e a2z g
[N
a o o ¢ odilslo & ¢ & o ] sl & o o 5&3&!\&&&‘1 .D” 1
5 4 3 2 1+ ol3y|l8 £ 2 + 8 4 2 (| 48 4 2 1 518 ¢« 2 + 8 4 2 | v la
e igllvg ey vl dryg PP ey ey gl |
daxd 1 44 %5 IJ: S r’)gémé 4 & 4l H # $i oK O <|i § oK ’]— =
s e |7 |8 ’J’°7 3 ¢ |5 [@ [7 (& [9 |o= [J_Id s e [7 18 | .-nT_H;‘.J4 E e |7 E 9 Ixﬂ‘:‘

(-L33HS) Wvy¥OVIQ DILVW3HIS @-02S 1300w

wo[3] 5[ :,|_2‘ | n m[—; s|4 3D | n ;gl_;‘s 4 si_e‘ 4

7| e |ie 7| Y3 s 7| U* e
078 —*5v 4078 — + 5V 4078 +5v

y
9| 5| « 5[? 2l .ro[_a‘slc JG 2

Ut |4 4
4078 5V <078 [ 5V

/3 ‘3 /3

Y Jr
R
< &
I—?D SHEET 2




RING DETECTOR MICROTRAN
T4113
PHONE LINE
[ L1 RED | o7 o LS El
Rl I
lc Wl | 2 4
T .01UF |
250V | —— 2 i 5
S i |
lee LP1 : &
T OLUF LIGHTNING ) 5
PHONE LINE 250V ARRESTOR )
[ L2 (GREEN)} o/‘l/o —E2
|
I ki
MM [RELAY
G LIGaNG >E3
e L_| CONNECT
BIEE
i - o >E6
o s +12VDC
. N
E4
a0 (<] R - 7 RING
o e T Ot
ee QO \D [a¥] Kl RELAY
: o)
P~ —
o= CES INCORPORATED
@ @ maviw TmE SCHEMATIC DIAGRAM
PHONE CDUPLER
s e SCHI206

scae — [11/18/895 |swem:




L

L

+5v

|

/2 15
RS /3 /
100K
<4 2
PR3- /
CLOCK s e J 3 l/2/
(YEL) 2040 |2 2 h4s
& Il 287
7 7
8 7 5
Al S
// 8| /3| /4
CY46
+5V 1
A UF —3
Rl -
/M
P3-3
+5VDCE > » +5V SOURCE
(RED
P3-4
GROUND >

MODEL 520-D

Rb62
! 1O0K /
8
-
23 2
il 9| 4011
£b3
100
gp3 X
5 4O/
/
#—
ve3  \3
2. 40//
] P3-2
/" -
U‘if’ DATA
£3] HE (ORG)
7

AUTO IDENTIFIER




ANTENNA

RED—R

+12V

T™B3-10

N GRN-R

TB1—-4
‘IJ SHEILD-R

B3—1
RECEIVER

<g— |PIN 22 OF
SQUELCH
GATE

a—= YEL-T

Bi1-1

TRANSMITTER

1B1-3,—6 SHEILD—-T

TB3—5

<@ PTT ORG-T

—T= RED BAND CABLE
—R= WHITE BAND CABLE

+12V
RX(LINE 2+)
AUDIO
(OPTION)
E1 Gan CES
£% RED MODEL 2700
COUPLER
CES
MODEL
520-D
TX(UNE 1+)
AUDIO
GRN-T
NO-—1 SEE INSTRUCTIONS
NC—1|—BRN=T FOR USE WHEN
o REQUIRED FOR PTT
w—1
COR-

GND

BRN—-R —

BASIC 520—-D MICOR BASE CONNECTION

REV

A | FIGURE—A




AUDIO
REPEAT ‘
o AUDIO »
COR BRN-T Jyc—1
_-.
cuT CES
X MODEL
520-D
- — >
REPEAT o—BK=T{, ,
AUDIO
TRANSMITTER
£ Y%
TRANSMIT YEL-T
prid AUDIO

—T= RED BAND CABLE
—R= WHITE BAND CABLE

SHEILD-T 1

<-— p77 org-T NP

ORG—R OR BRN-R —

BASIC 520—-D REPEATER CONNECTION

(OPTION)

GRN CES T

RED MODEL 2700 PHONE
COUPLER |—— o UNE

REV] A | FIGURE-B




—T= RED BAND CABLE

o R= WHITE BAND CABLE
+12v——RED-R
+12V
SHEILD—R CABLE CES CABLE ° —
Voo g i e MODEL PRINTER
GRN—R|RX 1000M
RECEIVER AUDIO VALIDATOR
REPEST
AUDI -
COR BRN-T} o1 (OPTION)
E1 ORN CES ——0
o RED MODEL 2700 PHONE
cut XX CES COUPLER | — o UNE
MODEL
520-D
REPEAT| @— BLK-T
AUDIO —e w-1
| CES
b MunsL _— MODEL 520—ETT
| Bt masi b oo e )
TRANSMIT YEL—-T|TX 520—-TTS
AUDIO AUDIO

SHEILD-T l

<— PTT ORG-T

ORG—-R OR BRN—R

MOBILE TO MOBILE FOR 2 TONE SEQUENTIAL / WITH VALIDATION

REV] A TFIGURE-C




S5
e z1 IDENTIFIER BOARD
paTcH |97 3
ON/OFF | 4o1 i =
DIGIT
(=]
1 PWB1172
S5 ID PROM
TBP24SA10N
e AL i NOTE POSITION
1ST DIGIT OF PIN 1
S3
PATCH | 2 o
TRER i
. R42
AcmTY | 2
TR BEEP AUDIO
ADJUST
s2
9
TOLL
RESTRICT
DIGITS
R38
s1 © | ™ Aupio
’“ﬁ ADJUST
o FESEL & JUMPER—E &
OFF =—
ON—s R59
RX AUDIO
ADJUST

JUMPER-D

G

/| __l S7 l
DISCONNECT
SWITCH
JUMPER—-B
g i
JUMPER—C i
e M s
CONNECT
U12
5 SWITCH
38P70
D3
O STROBE LED
——R37 HYBRID BALANCE D2
© |ADJUSTMENT E%"NECT
R §JUMPER-A -
oxX TX BALANCE
BALANCE
CAPACITOR &
D4
e COR LED
R52
RX BALANCE
D1
POWER
PWB1171 e




s209

RECEIVE AUDIO H—

BB
k2215 .
AUSWEE  »
BEEP
FERRITE T s y 74
P2-20 7,/ R it a TSI JUFE 47K
L L oo .
1 (SR 3
¥ Ki | E
: | RELAY | s R
I
I o o— = /
i i
To PHonE &rmEgrap | | z
LueS X 120G @0, ; =
12V
+5v + r5V
fﬂ! fﬂ'l \l!\ > ]'“' % & _L"
4 I4 of: /3 =
4 y.cafa 3 g]
A o'
. /3 5 U3 2 2 3 VT
2050 ' 21 o
£ = ok
212 3 U3 2 /) Tepias |7 10 .
4050 030X [ g
FRCTORY
a2 3 0 10| proseam| S 8l o
35 vd I
IZ4 e
£259
5V — 100K
+5V
SWITCH-C
T 5V
>
~2-3 OOK
Rilie DETELT v
4
1O0K cEZ
+5y I 9/t
az a7
r2-17 2n2z22 _I+C 3 °/8 VAIDKM = =
COMMECT I;w: 100K
- *5V . Q.E_-
L4
- +538
30Sec cih =231
33uF BOOK
pe-4
-coR | |4 N a
ar— = /5| s
E SWITL,
)3 4 a 0
1 1.
CEID 773 8
i «538 |6
3 Sec. +5V
a+
— " 8
£e-5 owzzez +5v—(g j
+Lo8 = ?
/3 —_—
+EV -
r,2-22 !
+2VDL >—b A ver |24 o
7805 1
+ €3 S T
OO Cid-ClI5
A UF
pr2-1
GEOLAD > -

nli--

SCHEMATIC DIRGRAM Hu"Dl




73

8 775 Row4 |
R27 1o ZiT=-20w3 |
/oK 01 UF {T7s-ROW2
| S rTs W]
2 I¥7e-
cs SITTe s3] 70 MovEL
ve | owr Lhrrszocr | 2077
— —— LT pTT
S{TTs-Au0i0
HE'V—T'TT]-HZ#
TTS-GAD
+5V
/ =
Sle i .
4| o 74
3 /3 7
£28
2 - fd A
o] 10K 5 52559 £34 X2
v /0 3.58
3] o * M MHZ
8| . 3 8
/
7 |18 3
r ] G
£29 L
/00K i I
+5V cre  r3s
FEERITE | JUF 470K p2-/8
BEAD 33 S L AaA~> TONE
SWITCH-C 4D i
+5V —
PZ-1e
Fd
> PTT ENRSBLE o
ck13
IAI S/ £2-13
5 > PTT
! crRid
IAIa745
a7
VAIDKIA 2= =
REMOVE
it e3l £32 BEADS
33uF 800K 100K 22
— s 14 -
I - - SWITCH-A
L ~wiTn &
72
“538 |/
3 Sec. +5v
8
To 1206 BcARD
<__PHONE'LaN&' AUGS
To 1206 B0ARD

FPHONE LinE LULES

EMATIC DIRGRAM VIODEL §20-ETT (REV-A)

Mg N g
k -~
EE¥¥EY + O3 @)
T .
— ‘;‘i“ O-c=« TIMER
— 3z [_—-I*.zj
c‘."-o-.+
9 RZ5
3 C Z
>3
us 4538 (  _— ..,
; o1 SwWiTon AT ]
_‘+:’_m swiTcn 8 = |
12 O SO i =1
—A &3+
—{= = — R0
DRAMY ! :
&eg‘f‘t ue s2s50 ( CW= ke
@a’r
%28 7
¥ Qs /
TRPIES
5 ¥ G VS 400"  Q
53
¢§ Y ’
3 <050
as[Dy* @
¢ Q r-.pm MTBB7D
N[ s
n Ris—_ }— J3
\Q‘ ki 1— |y
b R4 — 1— i
. "? & 2
% !C&
il El /
U2
¥ H EI ﬂmm(
BEAD Aubio
S.E#D[i] o
L)1
By
% | R33
T
(k8 —CB—
cRY ——
HUbio
fAS
—{—1—
Ld @
RZ2
e« .
R — }— K1
Lo e
— vR/
— @ o

70 MODEL
520-TTS



[35 LIMITED WARRANTY [J5

Communications Electronics Specialties, Inc. warrants each new
product sold by it to be free from defective material and
workmanship and agrees to remedy any such defect or to furnish a
new part in exchange for any part of any unit which under normal
installation, wuse, and service discloses such defect, provided
the unit or part, is delivered by the original owner to us intact
for our examination with all transportation charges prepaid to
our factory, within six months from the date of sale to the
original purchaser and provided that such examination discloses
in our judgment, that it is thus defective.

This warranty does not extend to any of our products which have
been subjected to misuse, neglect, accident, incorrect wiring not
our own, improper installation, or to use in violation of the
instructions furnished by us, and does not extend to units which
have been repaired or altered outside of our factory.

Any part of a unit approved for remedy or exchange hereunder,
will be remedied or exchanged by CES without charge to the owner.
This warranty 1is in lieu of all other warranties expressed or
implied and no representative or person is authorized to assume
for wus any other liability in connection with sale of our
products.

Batteries are not included in the Limited Warranty. On wunits
which are returned to us and need only a battery, there will be a
charge of $7.50 per unit for replacing the battery and shipping
it back to you. Leaking batteries, sprays and lubricants, will
void warranty.

CES reserves the right to make any improvements to its products
which it may deem desirable without obligation to install such
improvements in its previously sold products.

This warranty will not be valid if it is not registered.

CES Inc.
803C South Orlando Ave.
Winter Park, Florida 32789




Since many users are probably familiar with the old part numbering system of 3870 Family single chip
microcomputers, the following cross reference guide shown in Table 2-1 is provided as an aid in
determining the new part number from the old designation. Also, the list shown in Table 2-2 is provided as a
summary of devices which are now available or soon to be available in the MK3870 single chip
microcomputer family.

3870 FAMILY PART NUMBER CROSS REFERENCE

Table 2-1
Old Part New Part Executable Parallel Special
Number Number ROM RAM 170 170 Technology
MK3870 MK3870/20 2K 0 bytes 32 bits - NMOS
MK3872 MK3870/42 4K 64 byte.s‘; 32 bits - NMOS )
e "\“““-—-_..___ —
MK3872 MK3875/42 4K 64 bytes 30 bits Veg Ves NMOS
w/standby
MK3873 MK3873/20 2K 0 bytes 29 bits S1,80, NMOS
SRCLK
MK3874 MK38P70/02 Ext. 64 bytes 32 bits - NMOS
MK97400, P-PROM pkg.
K740 —
o T———
K3870/22 2K 64 bytes 32 bits - NMOS "'
MK3876  MK3875/22 2K 64 bytes 30 bits VegVes NMOS
w/standby

1110



3870 SINGLE CHIP MICROCOMPUTER FAMILY

Table 2-2
ROM Scratchpad Executable Parallel Special
Device {bytes) RAM RAM /0 1/0 Technology
MK3870/10 1K 64 bytes 0 bytes 32 bits - NMQOS
MK3870/12 1K 64 bytes 64 bytes 32 bits NMOS
MK3870/20 2K 64 bytes O bytes 32 bits - NMOS
MK3870/22 2K 64 bytes 64 bytes 32 bits - NMOS
MK3870/30 3K 64 bytes 0 bytes 32 bits NMOS
MK3870/32 3K 64 bytes 64 bytes 32 bits NMOS
MK3870/40 aK 64 bytes 0 bytes 32 bits NMOS
MK3870/42 4K 64 bytes 64 bytes 32 bits - NMOS
MK3873/10 1K 64 bytes O bytes 29 bits SISO NMOS
SRCLK
MK3873/12 1K 64 bytes 64 bytes 29 bits SIS0 NMOS
SRCLK
MK3873/20 2K 64 bytes 0 bytes 29 bits S1,s0 NMOS
SRCLK
MK3873/22 2K 64 bytes 64 bytes 29 bits SIS0 NMOS
SRCLK
MK3875/22 2K 64 bytes 64 bytes 30 bits Ve Vea NMOS
MK3875/42 4K 64 bytes 64 bytes 30 bits e Von NMOS
MK38C70/10 1K 64 bytes O bytes 32 bits - CMOS
MK38C70/20 2K 64 bytes 0 bytes 32 bits - CMOS
MK38P70/02 Ext. 64 bytes 64 bytes 32 bits - NMOS
P-PROM pkg.
MK38P73/02 Ext. 64 bytes 64 bytes 29 bits S1,50 P-PROM pkg.
SRCLK
MK3BCP70/02 Ext. 64 bytes 64 bytes 32 bits = CMOS
P-PROM pkg.
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CES TWO TONE SEQUENTIAL SIGNALLING OPTION - MODEL 520TTS

OPTION 520TTS

A wversatile signalling adapter designed to enhance the CES MODEL
520D Intelligent Interconnect. The 520TTS signals any mobile,
handheld, or pager, using a standard two tone sequential
signalling format. The system provides for signalling of units
from DTMF equipped telephones as well as from DTMF equipped
mobile radios. The model 520D, when equipped with this

signalling option will serve as a complete and highly versatile
exchange system.

APPLICATIONS

Signalling of pocket pagers, mobile to mobile signalling,
landline to mobile signalling as well as signalling related to
emergency services when equipped with group call.

STANDARD FEATURES

99 number capacity

Group call (reduces capacity to 82 numbers)

Standard rack cabinet

Front panel display

Signalling not limited to any specific code plan

Easy installation

ACCESSORIES

CES MODEL 520D - Intelligent Interconnect (required)

CES MODEL 1000M - 256 customer validator and billing unit
CES MODEL 1000P - system and billing printer

WARRANTY CARD

The MODEL 520TTS is covered by the standard CES six month
warranty . Details of the coverage can be found on the warranty
sheet included with this manual. Failure to complete your
warranty card or to mail the card to CES will result in a wvoided
warranty.



INSTRUCTIONS - INSTALLATION AND OPERATION OF 520TTS

INSTALLATION

On later 520D interconnects the installation of the signalling
unit simply consists of inserting the associated 520ETT board
into the accessory connector of the 520D and connecting the
supplied cable between the 520TTS and the data connector of the
520ETT board. If you are installing the 520TTS to an older 520D
it may be necessary to modify the 520D. Make the changes
indicated in dotted lines on the enclosed 520D schematic. Any
520D may be returned to our factory for installation of the
520TTS option.

ADJUSTMENT

To adjust the input level of the 520ETT board you should attach
the probe of your scope to pin 12 of U3. Turn the PTT timer
control fully counter clockwise (max]). Dial the number of the

phone 1line attached to the 520D. Dial any digits with the
calling phone while watching the scope. Pin 12 of U3 will go
high upon receipt of valid DTMF signals. Adjust R22 so that the
gain is in the middle of the working range for all DTMF digits.
Check pin 5 of U2 of the 520ETT. There should be no distortion
of the DTMF signals. Turn the audio out control to midpoint.
Turn Switches A and B on, and Switch C off.

OPERATION

To signal a unit simply dial the number of the interconnect with
another telephone. You should hear approximately .75 sec of
ringing followed by a click. Dial the two digits of the unit you
intend to signal followed by a "#". You should hear the tones on
your service monitor. If adjustment of the tone level is

necessary you should wuse the audio out adjust of the BZ20ETT.
Some of the tones used for signalling are quite low in frequency.
Many transmitters do not pass such tones without severe
attenuation. Any harmonic content, no matter how slight will be
passed with much greater emphasis. The result will be severe
harmonic distoxrtion. Distortion caused by this factor typically
results in tones that have the appearance of a hump in the

middle. If you have this problem you can remove R35 of the
520ETT and connect the tone output directly to the subaudible
input of your transmitter. This problem can usually be avoided

by using direct FM transmitting equipment or equipment designed
specifically for paging. The 520TTS also has the capability of
mobile to mobile signalling. To use this feature a mobile simply
dials a two digit number followed by "#". This causes a two tone
sequential signal to be generated. Group call can be
accomplished by dialing the first digit of the signal code twice,
followed by "#". (Example: 22#).



SIGNALLING

DTMF signalling is accomplished by generating two tones and
adding them linearly to form a composite signal. There is a
potential error when used with FM equipment. It is possible to
adjust the DTMF levels so that they are affected by the limiters
employed in FM transmitters. These limiters are followed by a
filter which would mask the damage to the signal. The correct
procedure for adjusting the DTMF level would be to set the
limiters on a hard voice signal. Press the three on the DTMF pad
and adjust the encoder level for 2/3 system deviation (3.3KC in a

BKC system). To test for damage to the signal press buttons one
and three simultaneously. Measure the deviation and write down
the value. Call this value "A", Now press buttons 3 and ¢

simultaneously and record the measured deviation as "B". Add the
values of A and B. Call the result C. Now measure the deviation
of the DTMF digit 3. The value should be very close to C above.
Please note that the value B should be very close to twice the
value A, The two signals differ by one octave. The transmitter
pre-emphasis should cause twice the gain for B. The same test
when applied at the receiver should yield A=B; A+B=C.



[[=5 LIMITED WARRANTY [[B

Communications Electronics Specialties, Inc. warrants each new
product sold by it to be free from defective material and
workmanship and agrees to remedy any such defect or to furnish a
new part in exchange for any part of any unit which under normal
installation, wuse, and service discloses such defect, provided
the unit or part, is delivered by the original owner to us intact
for our examination with all transportation charges prepaid to
our factory, within six months from the date of sale to the
original purchaser and provided that such examination discloses
in our judgment, that it is thus defective.

This warranty does not extend to any of our products which have
been subjected to misuse, neglect, accident, incorrect wiring not
our own, improper installation, or to use in violation of the
instructions furnished by us, and does not extend to units which
have been repaired or altered outside of our factory.

Any part of a unit approved for remedy or exchange hereunder,
will be remedied or exchanged by CES without charge to the owner.
This warranty 1is in lieu of all other warranties expressed or
implied and no representative or person is authorized to assume
for wus any other 1iability in connection with sale of our
products.

Batteries are not included in the Limited Warranty. On wunits
which are returned to us and need only a battery, there will be a
charge of $7.50 per unit for replacing the battery and shipping
it back to you. Leaking batteries, sprays and lubricants, will
void warranty.

CES reserves the right to make any improvements to its products
which it may deem desirable without obligation to install such
improvements in its previously sold products.

This warranty will not be valid if it is not registered.

CES Inc.
803C South Orlando Ave.
Winter Park, Florida 32789




