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The Interface

Specifications

RTTY ReCeive.iwoceeeftive Fllter.soeveoseen 2295 He ° 180 Hz bandwidth

CH Receive.iesanonan o PRCEIVEe Filterioisoneene 750 Hz " 180 Hz bandw

idth

RTTY Transmit........AFBK " ~-27 to -53dBm... 289% H: space, 2125 Hz mark,
ahitt off mark to 2175 Hz: for

CW Transmit.ic....oe. Direct or through CW—1D
buffered key

Power Requirements.. 8 to 15 VDC,
minimum 150 ma

INFUTS CONNECTOR BPECIFICATION

AUEIO Insessonsweadamm pPlUgeccuassses 70mv RMS minimum, Impedance
or 8 ohmg with speaker attac

2.2k ohms
hed

External DC..ovu. 2.1 O 2.5mMMevucuava8 to 15 VDL, at least 150 ma

DC barrel plug
center positive

ey In..weveswnnn 32500 PlUQuesanneenna T Compatible

OUTFUTS

Demod Qut.icesvwane 3.85mm plugeeeseawaeasTTL Compatible with open col
output ° 30 YDC Mawx.

lector

Loop Outeswesenee 35mMm PlUQeosuawuese MIE 340 open collector transistor

280 VDO Max.
Key OQubtessosanaos 3.9M0 plUugesseesnsewTransistor buffered -250 to

AFSH Outeesveowss Mic=Jdack pin l.uee.. 2295 Hz space, 2125 Hz mark,
=H3dBm  (385-1.8mv RMS)
AFSK Shieldeossws Mic~Jack pin 4...u...6Bround

PTT Grounds ..., Mic-Jack pin 3.......6round

PTT OQutssevnnnawe Mic—Jack pin 2.......0pen Collector * 30 VDE Max.

COMPUTER CONNECT IONS

Demod Out.cvivaveanweanan T Th Compatible
Bround.seseusasssesannessbomputer Bround reference

CW ey InieassvucennennaaTTh Compatible
RTTYuonuunosnunnnonennnua AFSKE control line, TTL compatible
CW=IDuwuwwnovrnnnnnnunnnue AFBKE control line, TTL compatible

INDICATORE-LED tuning eye and ten-segment LED bar graph

SlZE—approvimately 2 1/2" X 5" X 5 {/4"

+30VDO

=27 to
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The lnterface

Precautions

Flease read through vyvouwr operator’s manual for this
product before attempting to operate the unit., The warranty
does not cover accidents incurred due to wiring not of
Kantronics installation, or to use in violation of
instructions provided by Kantronics.

Operator repairs or modifications auvwtomatically void The
Interface warranty. Refer all repairs during the warranty
period to Kantronics. Instructions for returning units to
be repaired are included in this manual.

The Interface is a software dependent transcelver—-computer
mocdem. Fantronics does not warrant the use of software
pther than Hamsoft, by Kantronics. For complete information
about  software check the Software Buidelines section of this
manual .

Introduction

The Interface is a highly sophisticated radio transcelver
to  computer terminal wnit. With the Interface and a
computer, your station becomes & complete CW/RTTY/ABCII
station. And wunlike before, CW operation using The
Interface becomes almost RTTY like, utilizing vour computer.
keyboard for CW output and the TV display for reception.

With The Interface, RTTY is sent and received at the
standard audio freguencies; 2299 Hz space and 2125 Hz mark,
with a CW-ID frequency shift off mark to 2175 Hz. With CW,
reception is at 780 Hz and keving is the same as standard
transmitter keying.

The Interface is one of four parts of vour CW/RTTY/ZABCIT
automated station. The other three parts are a transceiver,
computer, and the software necessary to drive the computer.,
The computer in turn, controls The Interface and vour
transmitter.

As software 1is an  integral part of the total system,
Kantronics has developed Hamsoft, computer software for use
with The Interface. Hamsoft is available for many popular
home computer systems, at an additiomal cost. Contact vour
local Kantronics dealer or the factory to inquire about
eristing software. A

For software suggestions and ideas see the Boftware
Buidelines section of this manual.




Hook-Up

The Interface is attached to your transceiver via jacks
and connectors on ite back panel. Referring to the back
panel line drawing below, nine connections are possiblej
Fower, Audio In, External
Bpeaker,Loop Qut, Demod Out,

Computer, key In, Key Out, The Interface Back Panel

and the Mic-Jack connection.

POWER-Attach  power to the o 9""‘3“’""”'

unit at the DC power jack. AFSK shietd =4\ ° ° /-1AFSK out
Any wel 1 filtered wall

adapter with a 2.1 or 2.5mm 7 poyer Mud  Bd  Loop Depod Comp

DEC barrel plug will provide O g? ga g? gg{::]() C>
sufficient power . The

center is positive.

AUDIO IN-Attach a wshielded auwdio cord with a 3.5mm plug to
the Audic In jack of The Interface and the external speaker
jack of the transceiver.

EXTERNAL SPEAKER~This jack is used to loop the audio through
The Interface to an external speaker. Use a 3.5mm plug and
shielded audio cable.

LOOF  QUT-This jack provides the current necessary to drive

Loop~-Type teletype units. The user must provide the loop
voltage. Thie jack is active during RTTY/ABCII transmission
allowing both CRT monitoring and teletype operation
aimul taneously. Bee the Loop~-Qut/Teletype Connection

section of this manual for specific connection instructions.

DEMOD OUT-This Jjack is a TTL compatible version of the Loop
Out. Computer attachment Ffor reception only, shortwave
listening (SWL), can be accomplished by connecting the Demod
Out  3.5%mm plug from the back of The Interface to the Demod
pin  on your computer port. No other connection is necessary
if 8WlL is the only requirement.

COMPUTER-Thia port consists of fouwr control lines, and &
ground, that the computer uwses to control The Interface.
The cable to attach this port to your computer is provided
with Hamsoft, the Kantronics software. Be sure to use
ashielded cable when attaching to your computer. Make sure
the shielded portion of the cable is attached to yvour
computer’s shielded ground. Sepe the Computer Connection
section of this manual Ffor the functional definition of
these control lines.




The Interface

REY IN~If vyou wish to connect an electronic kever or CW

keyboard, it attaches to this jack. Use a 3.%mm plug.

KEY QUT-This port carries the CW signal generated by the
computer, or from the Key In jack, to the Key In of vour
transcel ver . Computer keving of the Key Out jack may not
work properly with a kever attached simultaneously to the

ey In jack of The Interface. Use & 5.3mm plug.

For most transmitters the voltage of Key Qut is suwfficient
to produce keyings; however, for some solid state or grid

block transmitters some modification may be necessary,

For wsolid state rigs with positive
keying voltage, CRI1 and CRIZ2 may
need to be shorted to provide a low
enough  keying voltage, (.1 volts).
DO NOT short CRIL1 and CRIZ 14 vour
keying circuit has a neqgitive keving

voltage. This will wvoid the S :
warranty. For grid block keving
circuits, R44 may need to be reduced 2 IR s
to provide sufficient current, do Combourf| = 115]) ©
ggt ra?uce R44 below 100 ohms. (BSee TUU00 = ¥
1i agr s

aram I R

MIC-JACK CONNECTOR-The AFSK (Audio Frequency Shift Keving)
and FTT (push-to-talk) lines connect here. These lines o

from The Interface to vour transceiver Mic-Jdack. The PTT

lines contrel the transmit/receive function and the AFSK
Vines are uwsed to drive the audio input. You must use &
shielded cable for at least the AFSBK lines. Make sure that

pin 1, AFSK out, is the center conductor and pin 4,

D} System Hookup

Power Adapter
Comp Cable
r
L 1
KEY MIC EXT. AUDIO pyp CW KEY EXT.
OUT JACK SPK. IN k IN SPK.

To the appropriale

TTL compatable
computer port

Mic
Computer Interface Jack Transceiver

i

AF 8K
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shield, is the shield. Standard audio cable or shielded
cable can be used for PTT out, pin 2, and PTT ground, pin 3.
It may be desirable not to run the PTT line inside the
shield with the AFSK signal. A cable such as BRelden 8734
would be suitable.

WARNING-Check vour transceiver manual to correctly wire the
correspoding pinsg of the transceiver mic-jack. Their
assignment may be different.

Operation
The Interface is The Interface Front Panel
controlled by two front

panel switches and computer
lines attached to it via the
computer - jack on the back of

the unit. The Interface is —— 1 e o
controlled entirely by the ()
computer attached. [] [] Tue

The Interface is & software dependent system requiring the
proper computer program for operation. For information on
software see the Software Buidelines section of this manual.

Tuning of RTTY or CW signals from your radio is facilitated
by two LED indicators: the LED bar graph and the LED signal
Luning eve.

FRONT PANEL SWITCHES/INDICATORS

FOWER~Fower is8 applied to the unit when the latching type
power button is pressed in.

CW-RTTY-This latching type button will set The Interface
receive filter to the low position, generally for CW, when
left out. Pressed in, it will set the filter to its high
position, usually for RTTY/ASCII. :

TUNING LED-Thias rightmost single LED is used as an aid in
tuning CW and RTTY signalsy it is an actual indication of the
Remod output.

LED BAR GRAFH-This ten segment LED is also used to tune CW
and RTTY signals. See the Receiver Tuning section of this
manual . ,
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Mic-Gain Adjustment - AFSK

The AFSK two-tone generator in The Interface drives the
Mic dinput of vouwr transceiver. For best results, the audio
level from this generator should be set &s high as is
practicable while maintaining & low audio gain level with
your transmitter Mic gain control.

For this reason the AFS8K auwdio level setting on The
Interface on leaving the factory is about -27dBm to -53dBm
(38mv ~1.8mv RMB).

Please note that there are two pots; please leave the
front pot uwnchanged. This sets youwr RTTY audio frequencies
and ia factory calibrated.

Bome adjiustment might be required in The Interface AFSK
level depending upon vour transmitter settings. Again, our
erxperience indicates that a high audio level from The
Interface coupled with a low transmit Mic gain (alc) setting
generally gives the best results.

top view:
THE INTERFACE
back

AFSK |
level

adjust
°

front

|
DONT TOUCH!
frequency setting

Receiver Tuning Procedures

One of the key elements to obtaining optimum results for
The Interface is the method used to tune signals. A poorly
tuned receiver will provide marginal results, while a well
tuned receiver will provide much better results.




In preparation for tuning signals, the operator may want to
open  up any special filters his receiver has to their widest

settings. The 180 Hz filter of The Interface has proven to
woark best over a variety of band conditions. After gaining
experience with the wunit, the operator may want to
experiment with other filter settings for wunusual band
conditions. Remember to set the CW-RTTY front panel switch

of The Interface to the proper position.

In the Morse mode, the operator tunes his recelver until a
desired signal is heard. Once the signal is found, the
operator should then watch the tuning eye and the LED bar
graph of The Interface. While listening to the pattern of
the incoming Morse wsignal, the operator should adjust his
receiver, tuning the dial until the tuning eye and the LED
bar graph begin to blink to the exact signal pattern being

heard. Once the tuning eve is blinking with the signal, the
operator should adjust the receiver until the LED bar graph
lights as many segments as possible. The most common
difficulty experienced by those learning to tune The
Interface is that they tend to move the receiver dial too
guickly. A little bit of patience goes a long way toward
learning the process. If the signal is being received but

nat  printing legibly on the screen display, depressing the
CTRL~R command may remedy the situation.

Tuning radioteletype with The Interface is similiar to
tuning Morse code signals, but requires a slightly different
method. The operator should practice on a clean
radioteletype signal that has little or no fading. The
sigral can be recognized by it's rapid, two-tone sound. ™ The
program should be set for RTTY 60 because that is the most
common radioteletype speed.

Tune the receiver until the two~tone sound is low pitched,
like CW. Then turne upward in frequency VERY SLOWLY while
watching the tuning eve and LED bar graph. When the tuning
eye beginsg to blimk with the signal, the operator should
stop. At that time text should begin to appear on the
display soreen. 14 the operator has hit just the edge of
the copyable part of the signal, the bar graph will light
only & few segments. To receive full copy the receiver dial
shouwld be adjusted higher in frequency until the bar graph
lights & maximum number of segments. This process may need
to be repeated once or twice, particularly under crowded
band conditions. Again pressing the CTRL~-R command after
the signal {a tuned in may give a readable display.

I The Interface does not decode the signal, the operator
should cycle through the various speeds to determine if it
is being wsent at a faster rate. The operator may also find
that in order to copy the signal he oust switch to a
different sideband. If vouw are having trouble copying &
radioteletype signal on lower sideband, try upper sideband.
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I+ the signal is still nolt copyable, there are several
possible barriers, including too much interference for
proper decoding, special coding of the signal by the
transmitting station, inversion of the code, and
transmission in & foreign language. In those cases the
operator should probably try another signal.

Using LSB For Transmit/Receive

In practice LSRR (lower side band) is used to receive
single sideband on 80 and 40 meters, while USE (upper side
band) is used to receive single sideband on 20 through 10
meters., However when receiving RTTY, LSE is used on all
bands. This practice is uwused to properly reinvert the
signal for reception.

Computer Connection

A Five conductor cable connects The Interface and your
computer. Thia cable is included with Hamsoft, the
Kantronics software designed for use with The Interface. If
vou have the appropriate MHamsoft for youwr computer system,
follow the instruction sheets included with the software for
hook-up and operation.

KANTRONICS DOES NOT WARRANT THE USE OF THE INTERFACE WITH
ANY OTHER SOFTWARE. However 1if you choose an alternate
software the following information will be necessary for
operation of The Interface.

A five pin port on the back of The Interface provides the
connections necessary for  attaching the unit to vyour
comnputer. The physical positioning of these control lines
is wshown below. Looking from the back of the unit, left to
right, they ares Demod Out, Ground, CW Key In, RTTY, and
CW-~ID. :

(back view)

COMP

Crr1a)

[ A ] x
Demod Out I CW Key In\ CW-ID
Ground RTTY




These five lines are used to receive information from The.
Interface and to control it. The functions of the lines are
as follows.

DEMOD OUT-This is the CW/RTTY/ABCIL d&modulatmﬁ line that
presents & processed TTL  (transistor to transistor logic)
recel ver signal to vour computer.

GROUND-This line references The Interface to vour computer
ground.

LW KEY IN-This line is used to present CW keying signals in
TTL compatible form to The Interface from vour computer for
transmi ssion.

RTTY and CW-ID~These two lines work in combination to
control the AFSEK  frequencies and PTT output in  The
Interface.

Four combinations are possible:

RTTY high and CW-ID high

This places The Interface in the receive mode. The
receive frequency is 2293 Hz for RTTY and 750 Hzx for CW,
depending on the position of the front panel CW/RTTY switch.
PTT is off.

RTTY low and CW-ID low

In this position & 2125 Hzx tone, mark, is generated and
transmitted through the mic—jack connector of The Interface.
PTT is on.

RTTY low and CW-ID high

In this position a 2175 Hz tone, CW-ID, is generated and
transmitted through the mic—-jack connector of The Interface.
FTT is on.

RTTY high and CW-ID low

In this position a 2295 Hz tone, space, is generated and
transmitted through the mic—jack connector of The Interface.
PTT is on. )

By toggling on and off one of the lines it is possible,
with  the proper computer program, to transmit the necessary
tones for RTTY, CW-ID, and ASCII.

For example-Leaving the RTTY line in the low position and
toggling the CW-ID line on and off will transmit CW-ID. Or
by leaving the CW-ID line in the low position and toggling
the RTTY line on and off will transmit RTTY/ASCII.

1
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I+ vou plan on writing or
uwsing alternate software you
can wire the five-pin crimp = 4 % 2 1
connector that is included
with the package of
connectors shipped with the
unit.
We recommend  Belden 99535
five conductor wshiel ded

cable be used. ANy shielded

five conductor cable will Demod Out — e W=D

work, but the Belden cable
can  bhe ordered directly from
the Kantronics factory. Use CW Key In
o larger than 24 AWE wire.

Strip the outer insulated shielded end of the cable, but
do not strip the colored wires., Flace the connector face
wpy with the open side wp, and press the unstrippedwires
directly onto the ping in each of the five chambera. (See
Diagram) Do not push the wires in from the end, but rather
directly down onto the pins.

This connector 18 designed to break the insulation and
contact the wires onto the pins. The connector is also
keved to fit the port of The Interface only one way.

RTTY

Ground

Software Guidelines

The Interface does not come with software that is suitable
for use with all home computers. This would be a nearly
impossible tash for our programmers and engineers.

However, Kantronics does have software, Hamsoft, available
for many popular personal computers. This software features
gaplit screen display, status display, printer compatibility,

message ports, and much  more. Hamsoft 18 available on
diskette Ffor some computer systems and program boardse for
others, Contact you leocal Kantronics dealer concerning

information about Hamsoft, or contacts

Kantronics
1202 E 23rd St.
l.awr-ence, Kansas 66044
P13-842~-774%5

Kantronicse does not warrant use of The Interface with
software other than Hamsoft.

If vyou choose to use or write alternate software read the
Computer Connection section of this manual for guidelines
concerning the necessary physical connections between The

12
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Interface, vyour transceiver, and computer. The cable for
this connection is8 provided with Hamsoft, or can be
) purchased geparately from Kantronics.
i In addition, we recommend the following references for
| background and programming information:

SFECIALIZED COMMUNICATION TECHNIGUES, ARRL publication

RTTY HANDBDDH, 73 Magazina publication

THE RADIO AMATEUR®S HANDRBOOK, ARRL publication

For CWs

"A Complete Morse Send/Receive Fackage for the AIM &5," by

Marvin L Dedong, "Micro-—the 6502 Journal," Feb. 1980

"A Morse Code Station Data Handler," by Bruce Filgate, BYTE
Magazine, Oct. 1976

"I+ Only 8Sam Morse Could See Us Now," by Wayne Bewell, BYTE
Magazine, Oct. 1976

COMPUTERS AND THE RADIO AMATEUR, by Dr. FPhil Anderson,
Prentice Hall Publication, 1982

Loop Out - Teletype Connection

The Loop~-0Out jack on the back of The Interface provides
the current necessary to drive loop~-type teletype units)
however, the user must provide the supply.

In addition, if several units are placed in the loop The
Interface must be the last connection because it provides a
ground retuwrn. Further, it should be the only ground
return.

lLoop-0ut is8 active during mark, CW-ID, or can toggle
during reception. Loop-0ut is open during reception of a

space signal.

The current signal from the Loop~-0ut jack is not processed
by the computery therefore, no speed conversion can take
place. For example: a RTTY 100 signal cannot be received by
a RTTY 60 compatible teletype.

13
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Return Procedures

Consult the limited warranty policy on the back cover of
this manuwal for the service provisions offered by Kantronics
at no charge. This warranty is considered to be in force
only when the customer has submitted his completed warranty
regiatration within 10 days of pruchase and when the
stipulations of the warranty have been met. Violations of
warranty clauses will awtomatically void the warranty ancd

service or repaire will be charged to the owner.

Service outside the warranty will be charged at the cost
of parts, labor and return shipping. Fayment for repairs
must be received before the repaired unit can be returned.
Money order or cashier's check payment will speed the return
of the uwunit by at least 10 days over payment of personal
check.

When aservice or repairs appear necessary, it may be wise
to call or write Kantronics to determine if the problem can
hbe solved without returning the wunit. When calling report
the product mame and ask for the amateuwr radio service
department. When writing, include a clear description of
the problem.

Returns to the factory for refund or exchange are strictly
regul ated. Any return  for refund or exchange must be
approved with a return authorization number from Kantronics.

Kantronice will not approve the retuwrn of a product
purchased from a dealership. Any return or exchange must be
negotiated with the company it was purchased from.

RFI Control

This equipment has been tested and found to comply with
the  technical specifications in part 15 of FCOC rules for a
Class—-R  computing device, which are designed to provide
reasonable protection = against RF interference in a
residential installation.

The nature of digital circuitry like that used in your
computer is such that radio frequency interference is
sometimes Qenerated over short distances. Depending on many
factors related to The Interface and dlts installation with
vour  computer asaystem, you may note some interference to your
radio.,.

14
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Interference can take the Fform of "birdiezs" that can be
identified at different pointe up and down the band of your
radio. Interference is generally low level and limited in
the distance it can travel, s0 vou may be able to clear up
any problem by simply positioning The Interface and computer
differently in relation +to vour radio. You may also try
plugging The Interface into a different wall outlet so that
it and the computer are on a different branch circuit than
the radio.

Recause The Interface containsg only auwdio frequency
circuits, any intreference encountered 1is due to the
computer and/or the cabling from it to The Interface.
Therefore, be suwe to follow the hook-up procedures specified
in this manual.

Be sure when using a standard TV that the rabbit ears or
external antenna are not connected to the antenna terminals
along with the computer video modulator or vou may pick up
additional interference.

If necessary, you could consult the dealer or an experienced
radio/television technician for additional suggestions. You
may find the following booklet, by the FCC, helpfuls "How to
Identify and Resolve Radiop-TV Interference Froblems,"
available from the U8 Government Printing Office,
Washington, D.C. 20402, stock number Q04~000-0034%5~4,

Modifications

The FkKantronics Interface i designed to work with most
amateur transceivers with little or no modification. Due to
different manufacturers specifications, such as different

. mic—~jack connectors, some changes will be necessary by the

- operator. Thig is the reason the mic-jack cable is shipped
incomplete. The operator must wire the approprite connector
for his transcedlver. '

The following modifications are also necessary for the 100M
720 and 730 transcelvers.

AFSK  Level -~ Due to the fact that the ICOM units use a
microphone with a pre-amp, they require a higher level at
the microphone dinput  (i.e. 340 mvpp). Therfore the output

15
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level of The Interface needs to be increased by the
fallowing modifications:

Standard Madification
R329 470k Hék,
o9 JLuF LU

BTT Drive — The ICOM PTT circuit when closed will sink about
130ma in the ICOM 720 and 2&0ma in the ICOM 730,
Consequently the open collector of The Interface must sink
this same amount while remaining at or near saturation. All
the newer Interface wnits, serial numbers 14434 and above,
will satisfy this reguirement in the ICOM 720, and will not
require modification. Earlier units and those used with the
ICOM 730 must be modified as follows.

Early Units New Units/ICOM720 1C0OM 730
R & 2.2k B30 ohms J30 ohms
R & 0K 242K 820 ohme

Also recommended on all Interface units used with the ICOM
700 weries transceivers is the placement of a 0lef disc
ceramic capacitor across the PTT lines on the Interface rear
mic—jack connector. Specifically that would be the
connector pins with the red and black wires (two top pins).

Component Placement Diagram

— o™ <t
O 0 @é &~ -ri2-  $
—R36— & 1P & R47
_ r /v *l 1o " -CRIOF &
Koo 227 -CRI- \C’sr—‘
C2C3 ~R38— | | —R43=— 1/
—_— —R44—
| —R29—  .Ccr8r . -
in I < b’}
4 o r 7
Ul T (s, 800
2 o & Qe
[ —R1g8— ] g I «CR2¢-
IeyT !t -crir
| —Ri2— T
~ BAg= CR6F —RI6— & —R41—
3 —— CRé- _ps  —RB— |
—R4— —R11— é |
AN L Y
*y —R46— R+ o
M-, 2El ] m—"
—R51— ! .R20B-© —_ a6 !
(v
¢ -R20— —R2l— —R22— |}
I —Ras— —Bw— g5l
e S —R34— T o
':;z
e T v P T
I —R27—- s D 5
S —_— [+ 4
R36 g (| SRO=  —R9— g ®) |
> \
O D e L

16




Modifications may also be necessary in some older style
transcel vers, sueh as  Drake and Swan, that have an
incompatible keying circuit. The Interface will not operate
properly with the standard push-to-talk comnnection to these
transcel vers. To remedy this situation we recommend you
place & relay in the line between The Interface and the
transcel ver on the FTT QUT line, pin 2. {(Bee diagram)

+ 6=% UDE o _ '"RELAY
(Extternal supply)

0 PFTT-Transceiver

IN4QO]

— s — o it i S U
TAANS
g—————— - -

FTT QUT-Interface |

|
|
ﬂF—

We suggest vou uwse a Radio Shack -9 volt DC miniature
relay (part number 2273-003) or equilivent. DO NOT use
internal power from The Interftace for the relay. Use power
from an adapter or external power supply.

2 Madifications to Yeasu transceivers, such as the FT 101 E,

B FT 101 EE, and FT 101 EX, will also be necessary for proper

- keying of OW signals. The above relay should be placed in

h the KEY OUT line +from The Interface to the transceiver.
Again DO NOT  use internal power $from The Interface for the
relay. Use power from an adapter or external supply.

17
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3 Analog Board Parts List (PC-22A)

Rl — 100K REE - 2.2k R49 -~ B30 ohms GRS . o~ IN9?14
RZ = 100K Raé ~ &, 6K RGO~ 18k CR1O — 1N4OOD
RS- 5. 3K R27 - 5.3k RE1 - 2.2K CRIL — INAQOX
R4 -~ 10K g R28 - 2, 2K RS2 - 2K CR1IZ2 ~ LN4QOX
R - JXO0 ohms RAG - 10K R&Z - 1 Meg CRIE - INAOOX
Ré& =~ 2,2k R3O0 ~ 1 Meg CL  ~ Inf NFOD CR14 ~ IN914
R7 = 2.2K R32 ~ 47K R = Inf NFO CRIS ~ IN4QOT
RB - 47 CRED - 0 2SS = L0 wf Disc CR1&6 ~ IN914
RS = 100K REZ - 10K G4 - 01 uf Disc ;
| RIQ = 2, 2 R4 - ZIOE G - 4,7 wf " 3EY e e &
| Ril ~ 10K RES - 10K Cé& - 01 wf Disc Qi - ﬁmﬁiﬁz
CORI2 - B3, 6KMF R36 - 180 ohms €7 - .01 uf Disc e
R1E ~ 2.2KMF RA7 - 550 ohms  C8 -~ .01 uf Disc 62 MAMPiZEX-
R14 ~ Bé, 2KMF RS - L CY - .01 uf Disme A F'Nf:"i”?:;
R1IG - LOKMF REG . 470K Cl10 — 20 pt Disc QZ N MJ&QZE
Ri& —~ LOKMF RA0 - 2.2K C13 - .1 wf Disc 4 B340
R17 -~ 2.2k R41 -~ 47K CRI - IN914 ,
R18 ~ &8. IKMF R4E2 - 2.2k CRZ - 1IN914 VRL — 78L.0%5
R1%9 - 2.2k 43 ~ 10K CR3 - IN914 Ul -~ LMI24KN
RR20 ~ L2KMF R44 ~ 2,2k CR4 '~ IN914 UR - 4052
R21 — B8.2K/7.%5kK R4S - 560K CRE "~ ~ 1N914 U3 - LME24N
22 - JOK R4é& - 10K CRé  ~ 1IN914 U4 - LM3EPL6N/
RAZ ~ H. oK R47 - F.3K CR7 - IN%14. LME?14N
R24 - &1.9MF R4B ~ 1k TR ~ 1IN914 LED - MYS7EE

Limited Warranty

Kantronics Inc. warrants each new Interface to be free from
defects in  material and workmanship under normal use and
service for a period of one vyear after delivery to the

wltimate user. Fantronics will repair or replace The
Interface, at ow option, at no charge should it become -

vdefective and shouwld ouwr examination disclose The Interface ;
to be defective under warranty. i

This warranty shall not apply to any Interface that has been
subject to misuse, neglect, accident incurred due to wiring
not of ouwr own dnstallation, or to wse in violation o+f
instructions furnished by FKantronics. This warranty will
ot be extended to wunits that have been repaired or altered
outside ouwr facilities.

This warranty does not cover broken or cracked cabinets, or
any accessory  used in connection with The Interface. This
wartanty is  in  lieuw of all other warranties expressed or
implied, and no representative or person is authorized to
assume  for Kantronics any other liability in connection with
the sale of its products.




