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CWN6B5O USBR MANUAL

INTRODUCTION

This manual describes the installation and operatlon of the HAL
CWR6850 Telereader Portable RTTY/CW Terminal. The technical details
with schematic diagrams are described in a second publication, the
CWR6B50 Customer Maintenance Manual, available separately from HAL
Communieations Corp. op its designated dealers and representati-ves.

The features of the Chfn6850 have been designed for convenient and
straightforward eustomer use; many features are self-explanatory from
a close examination of t,he Chfn6850 front panel, rear panel, screen
displayr op the keybops. However, like many sophisticated electronic
devices, there are some features and operator techniques which you may
not understand until you have read this manual. You should plan to
devote several hours to becoming familiar with your CWR6B50.

However, there are many hobbyists, including this writer, who are
eager to Lry the new rrgadgetrr and lack the patience to plow through
chapters of technical talk without at least turning it on and trying
out something. Therefore, for the eager and impatient new ownersr we
offer ChapLer 2 SIMPLE H0OK-UP AND 0PERATION. After you have your
CWn6850 running as described in Chapter 2, please lhen sit down and
read the rest of this manual; youf}l find the CWn6850 will do a lot
more things lhan can be outlined in the simplified instructions.

P1ease note the contents of APPENDIX A and APPENDIX B in particular.
You will probably refer to these pages often as you study this manual.
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Figure 1 The CWR6B50
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CHAPTER 1

UNPACKING AI.ID INSPECTION

When you unpack your CWR6850, carefully inspect the shipping carton
and each eabinet for shipping damage. Any evidence of shipping damage
should be inmediately reported to your supplying dealer or shipping
carier. Be sure to save all packing materials if damage is found
t'he shlpping carrier will want to inspeet them for any j.nsurance
c1aim. Before discarding the packing materials check that all parts
and aecessories are aecounted for. Check the aecessories against the
following list. If any are found missing, double-check the packing
for loose parts and then notify either your dealer or HAL Communica-
tions Corp. of the shortage. Please specify the HAL part number!

Accessory parts:

Accessories Packed With CWB6B50:
1 - 333-10000 DC Power Cord
4 310-35012 Phono Pin PIug
1 - 770-20009 2 Ampere fuse
1 - 333-00030 Mini-phone Plug
1 - 870-06850 c1.In6850 usEn MANUAL

In addibion to the furnlshed
purchase the mating printer
each.

aceessories listed above, you may wish to
connector, HAL No. 332-12000, for $10.00
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CHAPTER 2

SIMPLE HOOK-UP AND OPERATION

Although there are many features of the CWn6850 explalned in lhis man-
uaI, you may wish to first trplug-it-inrrand rrtry-it-out" without read-
ing the whole book. Thls section of the manual presents enough infor-
mation to start using the CWn6850, but you w111 eventually need to
read Chapters 3, 4, and 5 to take ful} advantage of the many conveni-
enees ineluded in your CWR6850.

2.1 Connections to the CWn6850

Refer to Figure 2 and notiee the varj,ous connections you may make to
and from the CWn6850. For a start, it is recommended that you make
the following connections at the present and leave the other connec-
tions until after you have read Chapters 3, 4, and 5.

'l . Connect a good ground wire (l/4" shleld braid preferred)
between the CWR6850 cabinet, transceiver cabinet, and aII
other station equipment cabinets.

2. Conneet a shlelded audio cable between the recelver speaker
(audio) output and the CWR6850 AF IN RX connector.

3. Conneet a shielded audio cable between the transmltter mi-
crophone audio input and ihe CWR6850 AFSK OUT TX eonnec-
for. Check your transmitter manual sone transmitt,ers have
+12 VDC on the mlke input lead to run remote controlsl use
a 1 uF blocking eapacitor at the mike connector bo prevent
damage to such a transmitter.

4. Connect a shielded audio cable between the transmitter
push-to-talk input and the CWR6850 SW.0UT REMOTE connec-
tor. (Steps 3 and 4 may be combined j-n a 2 conductor ttster-
eort cable with t,he transmitter end connected to a microphone
connectorl these steps are only necessary 1f you intend to
transmit during these prel-iminary tests),

5. Connect bhe keyboard to the CWR6850.
6. Connect the CWR6850 DC Power cord to a source of well- fil-

tered dc voltage between 12.0 and 14.5 volts. The CWR6850
draws approximately 1.6 Amperes; the battery or dc supply
should be capable of supplying this eurrent C0NTINUOUSLY.

*IIl CAUTIoN ****
Be sure that you connect the RED wire to the POSITM termi-
naI and the BLACK wire to the NEGATM termlnal of the power
source. Serious damage may be caused to both the CWn6850
and the power supply if the proper polarity is not observed!
Do not turn on the power aL this time.
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2.2 Presetting CWR6850 Controls

Before applying any power to t,he transceiver or the CWR6B50, preset
its switehes as follows:

RESET 0N = Press and release
FILTER ON = Off (button out)
SPACE / NARROW = Off (button out)
CWIDA/ CWIDB = CWIDB(buttonin)
DISPLAY: PAGE ON = No action at present (button out)

MODE A/MODE B = MODE A (button out)

CW / RTTY = RTTY (button in)
ASCII / BAUDOT = BAUD0T ( button in)
LTR ON = No action at present (button out)
FIG ON = No aetion at present (button out)
LOCK U.O.S. 0N = 0N (button in)
NOR / REV = NoR (button out)

BAUD = 45.5 (left button in; others out)

SHIFT = 170 (left button in; others out)
TONE = LOW ( right button in)
RX / TAPE = nX (button out)

INPUT (slide control) = 5 (mid-position)
VOLUME (s1ide eontrol) = 5 (mid-position)
SPEED (s1ide eontrol) = 5 (mid-position)
FINE (s1ide control) = 0 (detent, at mid-position)

SEND I AUTO / RECEM = RECEIVE ( lever down)

ON POWER = 0N (lever up)

FSK DEMOD (rear panel) = INT ' 
-

AFSK GAIN (rear panel) = Maximum elockwise rotation
BRIGHT ( rear panel) = Maximuz clockwise rotation

After bhe eathode ray tube ( Cnt ) has ttunarmed-uprf you should see the
following features on the sereen:

1, Top portion of the screen blank except for a solid green
square on the left side about B li-nes up from the bottom.
This is the reeeive cursor and will indieate where fhe re-
ceived text will be disP1aYed.

2. Three rows of dots at the bottom of the screen. This is t,he
tttop porti-ontf of the transmit buffer. Each dot represents
one eharaeter positi-on. Type a few characters and notice how

they are displayed; erase bhem wit,h the BS (Back Space) key.
3. A reverse video number tt1rt 4 lines up from the bottom of the

display, The number tt 1 tr on the extreme right-hand side indi-
eates the page number presently being vi-ewed. The page
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number (O to 3) is always indicated i-n reverse video on the
extreme right of the screen. Try pressing the DISPLAY PAGE

button on the CWn6850; The screen format will change and the
reverse video character wlII change from rr 1 r to rr0rr. Each
press of the PAGE button cyeles the display between page 1

and page O. Next, push the MODE A/M0DE B button in (select-
ing MODE B ) and try cycling the PAGE button severaL ti-mes .
Now you can see aII four pages of the display in sequence.
The meaning of the dlfferent formats wiII be explained as we
progress through receive and transmit applications of the
CWR6850. After experimenting with the PAGE and M0DE buttons,
reset to MODE A ( button out ) and PAGE rr 1 rr on the sereen. The
screen and page format are explained in APPENDIX B.

4. A letber rrPrr appears on the same line as the reverse video
page number. This letter is a status lndicator, showing that
the printer outpub has been turned orl. You may turn the
printer on and off by typing !!CTRL-P[ on the keyboard (press
and hold CTRL key while pressing and releasing the nPn key
just like a SHIFT key on a typewriter). After experimentlng
with CTRL-P, set the printer back to the rrONrr condition
(letter rrPrr on screen). Special control features of the
CWR6850 are indicafed by appropriate letters placed on this
Iine. These features w111 be explained in detail later 1n
this manual; the cornmands are listed in APPENDIX A.

2.3 Presetting the Transceiver Controls

Preset your transceiver

FREQUENCY:
ANTENNA:
MODE:

PASSBAND TUNING:
RECEIVER AGC:
RCVR SELECTIVITY:
RCVR RF GAIN:
XI,TTR MIC. GAIN:
XI',[TR VOX:
POWER SWITCH:
RCVN AUDIO VOL:

controls as follows:

14.075 to 14.100
Antenna for above frequeney range
LSB ( lower sideband ) *
LSB !
ON SLOW

2 kHz voice bandwidth
Maxi-mum
Mlnimum
0ff
0n
Comfortable Level

* Use RTTY on Drake TR7; LSB on all other transceivers

You should now be able to tune signals on the reeeiver and hear them
either on the receiver speaker or through the internal speaker of the
CWR6850. If you are using the internal CWR6850 speaker, use bhe INPUT
eontrol on the CWR6B50 to control the volume.
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2.4 RTTY Operation

Tune t,he receiver for a RTTY signal ( Itdeedle-deedleft noise). RTTY
tuning ls shown by the MARK and SPACE LEDs on the CWR6850 front panel.
Comect tuning is achleved when the MARK and SPACE LEDs flash alter-
nately as the RTTY signal tone changes back and forth between nark and
space signal conditions. As you tune past the RTTY signalr you w111
notiee that flrst one light and then the other flashes on the signal;
optimum tuning is the setting fhat, causes bot,h to f1ash. With some
praeti.ce, this is very easy to do. When the receiver tuning is cor-
rectly set, you should st,art seeing understandable text on the screen.
I f not , eheek that, all CWn6850 and transceiver settings are comect l
then try t,he NOR/REV switch and various speeds and shifts.

To transmit RTTY, make sure that bhe XMIT AUDIO GAIN control (of t,he
transmitter ) is set to minj-mum , turn the transmitter on with either
its TX 0N eontrol or use the CWR6850 SEND switch (lever up). Inerease
the XI4IT AUDIO GAIN unt,il some BF output is obtained, tune the
transmj-tter if necessary, and set the X},IIT AUDIO GAIN to the reeom-
mended power leveI for RTTY ( see your transceiver manual) . After tun-
ing and adjusting, turn off the transmitter with the transmitter
switeh or switch the CWR6B50 to RECEM ( lever down) . Type the text
to be transmitted on t,he CWR6B50 keyboard it will be displayed on
the bottom three lines of the screen (dotted line area). When you are
ready to transmit, move the CWR6B50 switch to AUTO ( lever middle posi-
!ion) and type [CTRL-A!! ( uAu eharacter appears on status line with the
rrP n eharacter ) . The KOS ( Keyboard 0perated Swit,ch) eircuit of the
CWR6B50 will turn the transmitter on and the text w111 be transmitted.
The transmitter will turn off automatically when all of the text has
been transmitted; additional typing of text will turn the transmitter
back on and the new text will then be transmitfed ( after a short delay
to allow transmitter relays to switeh). You may lislen to the output
RTTY tones through the CWR6B50 sidetone moni.tor system, eontrolled
with the VOLI l,lE slide eontrol. The transmit text may be stopped aE
any time by switching to HECEIVE or by typine tt CTBL-A!| again ( or with
ncrnl-xrr ) .

The Lransmit section of the CWR6B50 is placed in tteontlnuous modett
when it is first turned on; that is, charaeters are transmitted
one-at-a-timer BS they are typed. Word mode can also be used by first
typing ttCTRL-Yrr ( uY' eharacter appears on status line). Now, text is
transmitted a word at a time, allowing you bo back-up and correct
spelling errors before they are transmitted. The last word typed is
not released to be transmitted untiL after you have typed a space bar
character. Word mode and other transmit features are discussed in de-
tail in Chapter 4. Programming and use of the HERE IS and CWID nemory
features are discussed in section 4.3 of thls manual.
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2"5 Morse 0peraLion

To use the CWR6B50 for Morse code reception, change the CW / RTTY but-
ton to CW (button out). Leave the transceiver mode in LSB for the
present and tune to a Morse code signal. When the recej-ver is eor-
rectly tuned, the audio beat note will be approximately 800 Hz and the
CW LED on the CWn6850 front panel will flash in sync with the key-down
condition of the signal. You may monj.tor the code as proeessed by the
CWR6B50 by adjusting the VOLUME slide control; the Morse deeoding
circuit drives the internal sidetone oscillator. Since the sidetone
oscillator is set to approxJ-mately 800 Hz, you may compare its fre-
quency to that of the received signal by adjusting the two slide con-
frols, INPUT and VOLUI,IE , and tuning the rece j-ver until t,hey match.
The INPUT eonbrol adjusis t,he volume of the received signal and VOLUME
adjusts the volume of the regenerated side-tone output. This techni-
que gives a very accurate way of optimizing the tuning. You should
now see a display of the received Morse eode signar.

If the CW signal you are lisbening to is weak or if interference is
strong, try using the CW filter in the receiver, if one is available.
Most Lransceivers couple the mode switch to t,he filter selection, so
you may have to switch now to CW M0DE on the transceiver. When
swit,ching to CW from LSB mode r you will probably have to retune the
receiver Lo maintain reception of the desired CW signal. Be sure that
the CWR6B50 swibch is set to RECEM before switching to CW to avoid
inadvertent operation of the transmi-tter. The CWR6850 itself has a
namow-bandwidth PLL ( phase-lock-loop) filter that may be used in ad-
dlt,lon to that in the receiver. To use the CWR6B5O PLL C!'I filter,
push the FILTER 0N button j-n. This filter considerably narrows the
audio bandwidth of the C}JR6B50 (to approximately B0 Hz) and the cI{ de-
tection elrcuitry will no longer tttracktt the frequency of a drifting
Morse code signal. Use the PLL filter only when noise and interfer-
ence are causl-ng poor |tcopytt. The CWn6850 SPACE NARRoW butfon may be
depressed to compensate for signals with incorrect letter and word
spacing, reducing the space requlred between words for display of a
spaee on the screen. Thls feature may cause interpretatlon erors in
the display of Morse characters and should be used sparingly !

To transmit Morse code, connect a shielded cable between the CWR6B5O
SW.OUT CW jack and the CW KEY connection on the transce j-ver. Now,
select CW mode on the transceiver, Tune the transmitter and sef the
CW level to the desired transmitter power output. Now, transmit Morse
code in the same manner as explained above for RTTY, using the SEND or
AUT0 swltch positions and nCTRL-A or TTCTRL-X'! eommands to burn the
transmitted data on or off. The ttCTRL-Dtt command may also be used
when transmitting Morse code to give a 25f extension of the dash
length, effectively deereasing the ttwei-gh1,tt ( and speed ) of the
transmitted signal. Set the CWID A/CWID B switch to rrAr (button oub)
for CW ident,ification.

Now that the basic operations of the CWR6850 have been explored, sit
baek and read the rest of this manual.
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CHAPTER 3

RECEIVING WITH THE CWN685O

3. 1 Connecting the CWn6850 to your Recej-ver

Connecting the CWR6B50 to your receiver can be extremely simple just
hook a cable between the receiver audio output (external speaker or
phone patch output jacks) and the ttAF IN RXtr eonnector on t,he
CWR6B50 rear pane]. Most receivers can be eonneeted wit,h a standardrrhigh-fidelitytt phono-to-phono eabIe, available at all ttHI-FItt shops
(some reeeiver external speaker jacks may requlre an adapterr so check
out your receiver before you buy the cable). 0r, if you like to makeeables' use the phono plugs supplied in the CWR6850 aecessories. Byall means, use shielded cables this will reduce the chanees of RFI
from the Linear when you start transmitting! The CWR6850 has been de-
signed to work well directly from the low-impedanee speaker output.
Refer to Figure 2 in the previous chapter for these simple CWR6B5O
eonnectlons; fu1l connections are found in Figure 5 in Chapter 5.

The CWR685O incLudes its own monitor speaker so tha t you may continue
to listen to bhe receiver output even if the recelverr s int,ernal
speaker is di-sconnected when you connect the CWR6B5O. The left-hand
vertical slide control (INPUT) on the front panel controls this moni_
tor volume l-eveI" If you wishr En external speaker may aLso be con-
nected to the rrExr sPrt jaek on the CI{R6B50 rear pane].

Even bhough we are just thinking about receJ,ving at the present, this
is a good time to put in a good ground between the receiver and
CWR6B50. Use a short, low-inductance wire, preferably a 1/4n or widerpiece of shield braid. Make the ground lead as short as convenient,
direct from the cwR6B50 cabinet to the receiver (or transeelver)
ground terminal. Again, this is most impbrtant-for transmj-tter RFI
proteetion, but it may also prevent receive RFI problems. By al1
means' if you are using an AC power supply, USE GROUNDING TYPE AC OUT-
LETS or add a ground wire between the power supply cabinet and good
water-pipe ground this is a safety measure that does not replaee the
need for a good RF ground.

Finally, eonnect power to the receiver and CWR6B5O, and turn-on thepower swltches to each. Proper settings for the CWR6B5O front panel
switehes will be diseussed in the next seetion. You may also wish torefer to APPENDIX B at the rear of this manual for an explanation of
the display page arrangement of the CWR685O.
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3.2 Receiving RTTY Signals

As a first step, preset the CWn6850 front panel switches as follows:

RESET 0N = Press and release
FILTER 0N = Off (button out)
SPACE / NARR0W = Off (button out)
CWIDA/ CWIDB = CWIDB (butt,onin)
DISPLAY: PAGE 0N = No action aE present (button out)

MODE A/MODE B = MODE A (button out)

CW / RTTY = RTTY ( button in)
ASCII / BAUDOT = BAUD0T ( button in)
LTR 0N = No action at present (button out)
FIG 0N = No actlon aE present (button out)
L0CK UOS 0N = 0N ( button in)
NOR / REV = NQR (normal; buiton out)

BAUD = 45.5 (left button in; others out)

SHIFT = BSO (rieht button in; others out)
TONE = LOW (right button in)
RX / TAPE = RX (button out)

INPUT (slide controL) = 5 (mid-position)
V0LUME (s1ide contro]) = 5 (mid-position)
SPEED (slide control) = 5 (mid-positlon)
t'rNE (slide control) = 0 (detent at mid-position)

SEND / AUTO / RECE] = RECEM (lever down)
0N POhlER = 0N (lever up)

FSK DEMOD (rear panel) = INT
AFSK GAIN ( rear panel ) = Maxj.mum clockwi-se rotation
BRIGHT ( rear panel ) = Maxi-mum cJ-oekwise rotation

A f ter the cathode ray tube ( Cnf ) has ttwarmed-up rt you should see the
following features on the screen:

'l . Blank upper sectj-on of screen except for recelve cursor on
Ieft side approximately 8 lines up from bottom. The cursor
is a solid green square, indicating t,he position at whieh re-
ceived text will be first displayed.

2. Three rows of dots at the bottom of the screen representing
part of the transmit buffer storage area. Transmit features
are dj-scussed in more debail 1n Chapter 4.

3. A reverse video number tr'l rr in the lower right section of the
sereen, indicating dispray of page 1. Dispray pages wirr be
dlseussed in greater detail in the following sections.

4. A letter rrPrr to the left of the reverse video page number.
The rrPn signifies that, the printer output is enabled. Other
status lndieator letters will be displayed in this Line as
various options are invoked.
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If all of these indicators are as described, your CWR6B5O is funcLion-
ing properly; if not, re-check your front panel switch settings.

Now, preset your receiver for the following conditions:

FREQUENCY: 14.075 to 14.100 MHz

ANTENNA: Adequate to recej-ve signals in above range
MODE: LSB ( Iower sideband ) *
PASSBAND TUNING: LSB
AGC: 0N SLOW

SELECTIVITY:
RF GAIN:
AUDIO GAIN:

2 Kllz normal SSB voiee bandwidth
Maxi-mum
Comfortable listening leve1 see
following discussion.

* Use RTTY on Drake TR7; LSB on al-I other transceivers

Turn up the volume eontrol of the receiver for a comfortable listening
level from the CWR6850 internal monitor speaker. Leave the reeeiver
set for this volume and use the INPUT sl-ide control for further speak-
er volume adjustments.

If your receiver has an internal erystal ealibrator, turn it on and
tune the receiver to it so that you get a 1 - 3 kflz audio beat note.
If you do not have a crystal ealibrator, tune the frequeney until you
get a beat note on a reeeived carrier slgnal. There are two different
types of tuning indicators you may use when tunlng RTTY signals on the
CWR6B5O:

1. The MARK and SPACE LEDs on the fronf panel
2. A erossed-ellipse indication on an external X-Y oseilloscope

( eonneeted to the OSCILL0 MARK and SPACE rear panel connec-
tors)

We wiLl experiment with the first teehnique at thi; time; the exter-
nal scope ean be tried aL a later tj-me ( see Chapter 5 ) .

Tune your recej-ver frequency and notice that r ES the beat note fre-
quency changes, the MARK and SPACE LEDs will alternately turn on as
you tune through their filters. You will need to tune sIowly and
carefully sj-nce the mark and space filters differ in frequency by only
850 Hz. Note thai the lower frequency audio tone (at 1275 Hz) turns
on the MARK light; the higher frequency tone (2125 Hz) turns on the
SPACE light. Therefore, a comectly tuned RTTY signal will be indi-
cated by alternate flickering of the MARK and SPACE LEDs.



CHAPTER 3 PAGE 1 3

Next, turn-off the receiver callbrator (or tune ayray from the carrier)
and select 170 shift (170 SHIFT button in). Tune the receiver while
listening through the CWn6850 monitor speaker until you find a moder-
ately strong amateur RTTY signal ( ldentified by the characterisbic
trdeedle-deedletr tones) . With careful Luning you should be able to
tune so that the MARK and SPACE light flicker alternately. You should
now see understandable text on the screen. If you don| t, try the
NORM/REVERSE switch if this corrects the reception, double cheek
your receiver settings to be sure you really are receivlng LSB and not
USB . I f this doesn I t give you good ttppinttt , try i-ncreasi-ng the
CWn6850 speed, trying both NORM and REV polarities for each speed. If
you still eanr t make sense out of the display, try the ASCII eode at
110 baud, ei-ther polarity. If all the combi-nations of M0DE, SPEED,
and NORM/REV faiI, tune to another stationr you have probably tuned-in
an encrypted signaHune around the 20 meter amateur band and get
used to tuning-in RTTY signals. Itts difficult at firsb, but becomes
much easier with some practice !

If you have a general coverage receiver, you may now wish to try re-
ceiving short-wave press RTTY signals. Commercial press RTTY stations
can often be found on frequencj-es aroundi 5.2 Yftlz, 5.4 l,ttlz, 5.8 lfrlz,
6.8 lfilz, 7.5 tfilzr7.8wlz,8.0 lfilzr 9.ol4hzr 9.4 lfilzr 9.8MlIz, 1o.z
}4dz, 10.5 lfilz, 10.8 W.z, 11.1 Wlz, 11.5 lfrlz, 12.2 rffrz, 13.5 Vftlz, 14.5
ttftlz, 1 4 . 9 W.z, 15 .5 ltfrlz, 15 .9 WIz 16 .2 lfrlz, 16 .4 tfilz, 1T .3 Wrz, 17 .5
tfilz, 18 .2 Yfrlz, 18 .4 Wz , 18 .T Fftlz, and 1 9 . O to ZA .5 Wlz ( plus
others ! ) . Commereial RTTY sta0ions will operate with either 850 or
425 Hz shift and may have speeds of 45 (60 wpm), 50 rcT wpm) , 57 05
wpm)r or 74 (tOO wpm) baud, Baudot code. The signals may be of either
signal polarity, so try both NORM and REV eonditions. There nay be a
few eommereial press stations operabing at 110 baud ASCII, also.
Tuning these commercj.al stations will require some patience due to the
wide variety of shift,s, speeds, and polarilies used.

The receive non-overprint feature will autoftatiea\Iy place characters
on the next line of the screen if more than 32 characters are received
between line feed characters. To further prevent overprint, the re-
ceive seetion i-gnores all reeeived cari.age return ( Cn ) eharaeters and
always executes a camiage return and line feed (LF) whenever a LF
character is recelved. A space may be displayed when the CR character
only is received.

3.3 Low Tones or High Tones?

So far we have only used one of the two possible CWR6B50 demodulator
combinations. You may wish to switch to t,he RTTY tthigh-toner opt,ion
push the HIGH/LOW button i-n. The tthigh tonestt ( for higher-frequency
audi-o tones) are rea1ly the traditional standard U.S. RTTY tones,
used sinee the early days of amaLeur nTT Y. The tf low tonesrt are the
IARU i-nternational standard and are used extensively j-n most other
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countries of the world. When receiving (or transmitting) on the HF
bands (3-30 l,lHz), either set of tones will work since you tune the re-
cei-ver to produee the desired beat note frequency. However, when AFSK
nodulation is added to an FM or AM signal r you must be prepared to re-
ceive the same tone frequencies as those used by the transmj-tting sta-
Lion ( tfre AM or FM recei-ver does not use a BFO to produce the audio
tone). In the United States, the long-standing VHF AFSK tone standard
has been to use the trhigh tonesft Q125 Hz mark and 2295, 2550 r or 2975
Hz space); you must use a high-tone demodulator to be eompatible! In
Europe, in particular, the reverae standard is developing the IARU
frrow tonett (1275 Hz mark and 1445 , 1700 r or 2125 Hz space) is the
standard to be observed. The two system are basically incompatible
for VHF AFSK operation! Due to Iow-pass filter parameters, use of
data rates greater than 1 10 BAUD is not reeommended when rrhightr or
rr lowrr tone demodulator eombinatlons are used; an external modem
should be used for transmissions at 300 baud.

Bach tone set has its advantages and disadvantages the CWR6B50 lets
you choose the optimum combj-nation for your station. Some of the eon-
siderations for each tone set are as fo]Iows:

HIGH TONES (Mark = 2125 Hz, Spaee = 2295, 2550, op 2975 Hz):

Advantages:
1. High tones are the U.S. VHF AFSK standard their use

is required for compatibility when operating VHF AFSK in
t,he U. S. A high tone demodulator may be used for both
VHF and HF use in the United States.

2. When high tones are used on HF, using tones into a LSB
transmitter audio input (microphone or phone patch input

see Chapter 4 ) , there may be fewer problems with spu-
rious signals (usuaIly due fo overdriving the
transmitter audio stages). Slnce the tone freguenei-es
are high, the harmonies aQd most distortion products
oecur at audlo frequenei-es beyond th^e audio passband of
the transmitter and should therefore not be transmitted.

Disadvantages:
1. The relatively high audio frequencies used 1n the high

tone set may not falI within the audio frequency res-
ponse of the reeeiver or transmltter. In general, the
standard amateur shift, 170 Hz, will pass most curcent
receivers and transmi-tters (tne Collins S-Line is an ex-
eeption). However, few pieces of equipment will pass
the tones for both reeeiving and transmj-t,ting 425 or 850
shift with high tones (tfre Drake TR-7 is an exeeption).
The use of high tone demodulators for HF RTTY is there-
fore restricted to transmission of just 170 shift, and
only receivers incorporating either a variable BFO or
pass-band tuning will receive all three shifts.

2. High tones are not the IARU standard and wiLl not be
eompatible with VHF AFSK in many countries of the wor1d.
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LOW TONES (Mark = 1275 Hz, Space = 1445, 1700, op 2125 Hz)z

Advantages:
1. Low tones are the IABU international standard and their

use assures compatibility with VHF AFSK operations in
many areas of the world.

2. Low tones ean be used wlbh virtually aII SSB receivers
and transmitters for aII three standard shifts.
Variable BFO or passband tunlng features are not re-
quired to assure good reception of 425 and 850 Hz shift
stati.ons.

Disadvantages:
1. Low tones are not eompatible with existing U.S. VHF

AFSK operations. Since there is a great deal of high
tone AFSK equipment already in use in the United States
and neighboring countries, it is unreasonable to expect
that the U.S. standard will shift to low tones.

2. When 1ow tones are used wit,h a LSB transmitter to gener-
ate P1 RTTY emissions (see Chapter 4), there is a strong
probability that over-driving t,he transmitter audio and
modulator stages will result in spurious harmonj-cs and
mixer products that will be radiated. 0f course, these
problems will not occur if the audio drive level is
properly set.

Although you may develop your own personal preferencesr w€ recommend
that you consj-der the following operating conditions as a starting
point:

In the United States:

Use HIGH tones for all VHF AFSK amateur communicatlons and for
normaL 170 Hz shift HF operation; use LOW tones when receiving
HF commercial RTTY stations unless you- have a reeei.ver with a
variable pitch BFO or wlth IF pass-band tuni-ng. The exceptlon
applies to use of the older Collins S-Line equipment use LOW

tones for all HF operations, amateur or commereial.

In Europe (and all other areas where IARU standards apply) :

Use LOW tones exclusively for both VHF AFSK and HF operations.
The only exception would be when you comnunicate with another VHF

AFSK station who is using HIGH tones.
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3.4 Receiving Morse Code

Morse code reception with the CWB6B50 requires very little ehange in
switch settings from those used for RTTY in section 3.2; just change
the CWIRTTY to CW from RTTY and retune the receiver to a CW (Morse
code) signal. Refer to the tables in section 3.2 for the rest of the
switch settings. Use USB or LSB for CW reception now and do NOT se-
lect the namohr CW filter at this time. Tune the receiver to the CW

segment of Lhe 14 Wz band, 14.000 to 14.080 l*lz.

There are two tuning monitors available to indieate correct recej,ver
tuning for Morse reception the CW LED on the CWR6BM0 fronl paneI,
and audio tone frequency compari.son using the internal audio mon j-tor.
The CWn6850 receive eircuit is designed to lock onto an 800 Hz tone,
so tune your receiver until the CW LED flashes in sync with t,he CW

signal (key down = tone on = LED on). When the CWR6B50 is receiving
CW signals, the filtered and deteeted Morse dat,a is connected to both
the microprocessor for decoding and to the CW side-tone oseillator.
Thus the received CW slgnal is regenerated in the CWR6B50 and you may
listen to the processed signal simply by adjusting the VOLUME slide
control. A1so, sinee the CW sj-de-tone is set to 800 Hz, t,he desired
receive CW tone r you ean do a very aceurate frequency comparison
between the receiver signal and the regenerated signal by varying the
two slide controls, INPUT and VOLUME. Try this on a few signals you
will soon find out that Morse tuning can be very easy !

The CWR6B50 ineludes two internal filtering systems that may be used
for reception on Morse code. The first filter is an active bandpass
filter, eentered at 800 Hz with a -6 dB bandwidth of 150 Hz.
Norma1ly, this is all the filtering you will need to recelve Morse
eode. A second PLL (phase-loeked-1oop) fitter may be used that has a
lock-range of plus or minus B0 Hz, a ttbandwidthtr similar to that of
the active filter. However, due to the fact- the the PLL will abruptly
eease traeking a signal whose frequency exceeds- the traeking range,
the effective ttskirtstt of t,he CWR6850 with PLL in use are very steep;
the PLL filter will provide any response to a signal frequeney beyond
1ts traeking range. Therefore, tunj-ng a CW signal may be considerably
more difficulf when the PLL filter is used. The PLL filter does,
however, offer a considerable improvement in received S/N (signal to
noise) discrimination and will traek the frequency of a drifting CW

signal (within the lock range). The PLL fl1ter may give false repro-
duetion in the face of strong interference since it will lock on the
strongest signal wlthin its lock frequeney range. 0n the other hand,
the PLL filter may provide a eonsiderable improvement in thettcopyr of
a weak, noisy signal. The active CW filter stage is always used for
CW reeeptionl the PLL filter may be seLected by pressing the SPACE
FILTER button in. If a recej-ver with a narrow CW filter and passband
IF tuning is used, a great number of signal selection and rejection
teehniques can be used to isolate your desired receive signal. Tuning
indicators that are used for RTTY are not used in Morse receptionl
only the CW LED is used for CW tuning, although you may ltmatchrr the
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incoming slgnal tone with that of the CttR6850 t s lnternal sidetone mon-itor as explained above.

After you have mastered tuning of the Morse eode signalr you may no-tice that what shows up on lhe screen doesnt t always make the best of
sense at flrst glance t This is usually due to the fact that human op-erators often send imperfect, code t When we copy Morse code with our
ears and decode in our brains r w€ can be adaptive and translate whatthe sending operator ttmeant to sendtt instead of what aetually wassenf. The most blatant examples of this are run-together eharactersand lncomect spacing between letters and words. It is very easy for
the transmitLing operator to get in a humy and run some letters to-gether particularly on something he t s transmi.tted often 1ike rt CQtt orhis own caIl. Since we are also good Morse operators who have sentnCQrr and call letters oftenr we adapt when receiving by ear and inter-pret what was i.ntended. The microprocessorr on the other hand, islooking for some long CW character (fite -o-r--.- for Ca) that doesnrtexist: it therefore displays the underrine charaeter (_) to show thatan unint,elligible Morse combination has been reeeiveE. The CWR6850
SPACE NARROW button may be depressed ln such a case to attempt to re-
cover the run-together code. When SPACE NARROW is used, the basis forjudging character and word space is shortened to 1 1/2 dot units,rather than 3. This feature may improve the ttcopy,r of hand sent CW
but may also distort or garble copy of properly sent CW. Wtren SPACE
NARR0W is selected, the CI.IR6850 also may not track sudden ehanges in
received CW hlPM rates, partieularly lf a decrease in speed of norethan 12 per-cent is eneountered. Use the SPACE NARROW flature only if
run-together charaeters are suspected as the cause of distorted recep-
Li.on.

Similarly, it is a very common thing to insert 1onger than normalpauses between let,ters, espeeially when usi-ng a hand key to sendMorse. The computer lnterprets these pauses as spaees between wordsand puts a space on the screen. When receiving by ear, we tend togroup the letters received into recogni-zab1q words, ignoring lryegu-larities in spacing. r

In these two cases in parlicular, the computer is a severe critic andtrprints I em as it hears ' emrr ! 0n the other hand, the Morse decoding
programs are very tolerant of weight, variations and will usually eor-rectly deeipher a heavy tt swing fi.sttt ( sometimes ca1led a rrlake Erie
swi-ngtr). Thls type of rrinterface timingtr problem wiII occur with all
computer decoding of hand-sent Morse eode, much as it will on RTTy if
improper or Lregular timing is used.

You may notice t,hat sometimes the Morse reception appears to stop orbe trlocked-qptt. This is usually caused by reception of a carrier for
some period of time. The automatic speed tracking progran of the
CWR6850 int,erprets the long carrier as very slow CW and adjust6 the
speed tracking system for very very slow Morse code. The CWn685O will
read just t,he speed tracking back up to the corect signal speed. you
w111 now receive a few ilTrt and ttErr eharacters as the sfeeO rlad justs.



CHAPTER 3 PAGE 1 8

Also, Morse code reception is particularly susceptible to interference
when the transnittlng stationfs key is up (between dots and dashes or
between letters and words). Comparing RTTY and Morse techniques for
the moment, recall that t,he RTTY signal is sent by frequency shifting
a signal (tfre RF signal for HF, and audio tone for VHF AFSK); for ei-
ther mark or space RTTI data condit,ions, there is a definite signal
transmitted. 0n Morse code, the transmitter carier is turned on when
the key is down (mark), but when the key is up (space), there is no
signal to be received; your recej.ver and particularly the automatic
Morse detection circuits are now trwide-opentt to reception of noise,
other signals, ete. This is a basic disadvantage of the on-off A1
type emission we use for Morse versus the F1 or F3 emissions lre use
for RTTY. If we used F1, frequency shift keying, for Morse transmis-
sion (as do many commercial networks), automat,ic CW reception would be
mueh improved. Here again, when we copy CW by ear, we are adaptive
and tr tune-outrr interference and noise ln the pauses between dots and
dashes; the computer looks at all signals!

Therefore, it is not realistie to assume that the computer will do all
the work of Morse recepti-on for you, espeeially when reeeiving less
than perfect CW! 0n the other hand, if you tune to another station
using a keyboard or a professlonal CW operator ( such as on the
ship-to-shore frequencies), the CWR6B50 will display recej.ved Morse
with elose to BTTY-like perfection.

If your reeej-ver has a narrow-bandwidth CW filterr yo9 may now wish to
try it for CW recepti-on. Tuning the signal will be a lot more criti-
cal, but you may improve the ttcopytt noticeably if interference has
been a problem. Conversely, the narrow filter may actually degrade
the copy, especially if the narow filter ftringstt on noj-se ! The de-
gree of problem caused by filter ringing varies with the filterr pe-
celver, and noise conditions, so you will want to experiment with your
own equi-pment. Often, the effeets of noise, both with or without a
narrow filter, can be minimized by reduclng the RF gain control until
the AGC no longer eontrols the receiver gain, increasing the receiver
volume control as required to maintain coiy. T]ris technique, of
course, makes the receive system more suseeptible to fading ( ttQSBtt )
and will require more active participation on your part in adjustment
of the RF gain control. Good Morse reeeption will require some pati-
ence and praetiee until you ttget the hang of itn.
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Figure 3. The CWR6850 Keyboard
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CHAPTER 4

TRANSI.fiTTING WITH THE CUTR685O

Thls section of the manual wi}l discuss the transmitting features of
the Ch[n6850. Extensive use will be nade of transmitting using the
Morse mode and the CWR6850 t s internal slde-tone monitor to illustrate
various transmit actions. Unless otherwise noted, all aetions demon-
strated while in Morse mode also apply to RTTY modes.

4. 1 The Keyboard

The keyboard for t,he CWR6850 is a small separate unit, attached to the
CWR6B50 through a flexible cord. Thi-s keyboard ean be placed on the
operating tabler op you may prefer to try the "easy chairtt approaeh,
holding the keyboard in your Iap.

As shown in Figure 3, the keyboard has 55 keys, arranged similar to
those on a standard typewriter with rrextratr control keys to the left
and right of the alphanumeric group. Tlro, three r op four different,
characters may be typed by using the SHIFT, CTRL (control), or SHIFT
with CTRL keys in conjunction with the gray keys. The actual char-
acters or functions generated with each combination varies lo some de-
gree with the code selected (ASCII, BAUDOT, or UOnSE); details of
these speeial combi-nations will be explained more fully in later see-
tions of this manual.

In general, use the keyboard as you would a typewriter, making use of
the SHIFT key when required. For example, typing on just the n1n key
will enter a number 1 for transmitting; SHIFT-nltt would enter an exc-
Iamation point, tt t tt. As on a typewriter, hold the SHIFT down while
striking the second key. Similarly, when ASCII is- used, striking rrcrt

will enter a lower case [grr , SHIFT-ttGrr an upper ease rtcrr, and CTRL-rrGtr
will transmit the eode for the signal bell. The double combination,
SHIFT-CTRL-''Gi| produces the same output as ItCTnL-Gn (bell). (Note:
upper and lower ease leLters are only available in ASCII code when the
rrLOCK U.O.S. /0N button is OUT; only upper ease letters are available
in Baudot and CW. )

The standard alphabet, numbers, and punctuabion symbols are all locat-
ed on gray eolored keytops; the blue keys are for control or speeial
uses. The BS (BacX Space) tcey aIlows you to edit any errors you may
have made while typing. Each operation of the BS key will baek-up the
keyboard cursor one space, removing any characters previously occupy-
ing that position. Note that, the function of the BS key and the RUB
OUT key is different. Use BS for editing; the RUB OUT key generates
the ASCII RUB OUT (DELETE) command. Use of the nUB OUT key is dis-
eussed in more detail in secti-on 4.3.
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U.2 Transmit Features

In addition to the features discussed above with regard to the key-
board, the CWn6850 with keyboard offers many transmit features, giving
a great deal of operational flexibility. These features wiII be dis-
cussed in detail throughout t,his chapter, but here is a sunmary of the
most important ones.

Text typed on the keyboard can be entered info the CWn685O in a formof rrsplit-screenft mode. The dotted lines on the acreen are reservedfor transmit text entry. Three lines of transmit text are shown onpage 1 and all fifteen lines are shown on display page Z. Any or allof these lines of transmit nbufferr may be typed while receiving.

An automatic transmlt-recelve control cireuit is provided so t,hat the
cwR6B50 can control the transmi.t-receive operation of the station,turning the transmitter on when t,ext is Lo be transmitted and off when
transmj.ssion is eomplete. The KOS feature ( for Keyboard Operated
Switch) is discussed in Section 4.13.

The clIR6850 can transmit ( and recei.ve ) from vari.ous T/o ( rnput/output )devices using several different I/O interfaces. For example, data ean
be interfaced from audio sources (receiver, transmitter, t.p" record-er) or with TTL data connections (compuLer, some machines, and mo-
dems) . Use of these I/O connectj-ons is discussed in Chapter 5.

To demonstrate use of the transmit features, hre will use the CW (Morse
code) mode, listening to the Cwn685o sidetone monitor. For t,he pre-
sent, a transmitter eonneetlon w111 not be required. Please set-up
the CWR6B50 front panel switches as shown on the following page.

You may notlce that a switeh settlng is given for all swj-tehes, even
though many have no effect in CW mode; these swifch settlngs will be
used for the RTTY explanations that follow lhis section.

Press and release the RESET button on the ClfR6B50' ,o clear-out anytext that may remain on the screen. Now, type a line of text on t,hekeyboard such as ttNow is the time for arl good menrf ( ao not use the
RETURN or LF keys at this time) . Notiee how the text yout ve typed is
displayed on the top line of dots at Lhe bottom of the screen. Alsonote that all the letters typed are capltalized this is beeause
there is no upper/lower case in Morse code; Baudot is the same.ASCII code, however, does have valid codes for both upper and lower
case letters and either may be typed (LOCK button out). - you may findit useful to refer to APPENDIX A and APPENDIX B at the end of this
manual for a diseussi.on of control eomnands and screen formats.
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cl{n6850

RESET 0N =
FILTER 0N =
SPACE / NARROW =
CWIDA/ CWIDB =
DISPLAY: PAGE 0N =

MODE A/M0DE B =

CW / RTTY =
ASCII / BAUDOT =
LTR 0N =
FIG 0N =
LOCK - UOS 0N =
NOR / REV =

BAUD =

SHIFT =
TONE =
RX / TAPE =

INPUT (slide control) =
VOLUI'IE ( sllde control) =
SPEED (slide control) =
FINE (slide conbrol) =

SEND / AUT0 / RECEM =

0N POWER =

FSK DEMOD ( rear panel) =
AFSK GAIN (rear panel) =
BRIGHT ( rear panel) =

PAGE 22

Press and release
Off (button out)
Off (button out)
CWID A (button out)
No aetion at present
MODE B (button in)

CW (button out)
BAUDOT ( button in) : No effeet on CW

No action: No effeet on CW

No action: No effect on CW

0N (button in): No effect on CW

NOR (button out): No effecL on CW

45.5 ( left button) : No effect on CW

170 (left button): No effect on C:W

HIGH ( feft button) : No effect on CW

RX ( button out)

5 (mid-posit,ion)
5 (mid-position)
5 (mid-position)
0 (detent): No effect on CW

RECEM (lever down)

0N (lever up)

INT: No effect on CW

Maximum CW: No effect on C,[,{

Maximum CW

Now, transmit the text by using the SEND switeh on the front panel.
The words should now be transmitted in Morse code at approximately 20
words-per-minute (hIPM) and you should hear the CW in the CWR6B50

si-de-tone monitor output ( re-ad just the VOLUME slide eontrol i-f neces-
sary). The C}J transmit speed is adjusted With the SPEED slide con-
trol. Notice !hat, as all of t,he pretyped characters are transmitted,
the characters in the transmit buffer are shifted to the 1eft. After
all the pretyped characters have been transmitted, notice that any new
characters are transmitted as typed. This ls called rrcontinuous moderr
and is the normal method you will probably use to send CW. A rrword

modeft is also available for transmitting and will be discussed short-
ly.

Next, try typing several lines of text, letting the transmit output
continue. At 20 wpm Morse speed, it is fairly easy to get several
lines ahead of the transmitted data (if you wish, slow-down the
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transmit speed by adjusting the SPEED slide control). Try using the
ttBstt (Baet< Space) key now and note that you can baek-up several words
for eomecti-ons. In faet, you may back-up clear to the transmit out-
put if you choose. Notice that the RUB OUT key ls NOT used to correct
typing emors in the transmit buffer. I t is only used to send the
ASCII RIIB OUT eharacter (OgL = 111 1111) or to end HERE IS nesssage
programming as discussed in section 4.3.

The trword modett may be aetually more convenient for editing slnee lt
transmits a word at a time instead of a character at a tlme. To turn
on ttword modetr, type nCTRL-Ytt ( hold CTRL while pressing and releasing
the rYrr key). A letter nYrr will appear on the status line indicating
that ttword modert is active ( between the rrP rr for printer on and the
page number r1n). Now, type several more words on the keyboard, sep-
arating each word with the space bar. Stop typing and notice that all
but the last word has been transmj-tted; do not include a space after
the last word typed. Use the ItBStt ( Bact< Space) key to delete one
letter at a tlmer up to the first character posi-ti.on. Retype another
word (no space bar yet); the word is displayed but not transmitted.
Now, hit the space bar; the whole word is nov, transmitted.
Therefore, in ttword modetr, the last word typed will be held until t,he
space bar is hit.

Now, set the CWR6B50 back to ttcontinuous modett by byping CTRL-Y again
('rYtr on status line disappears) and set the lever switch to RECEM.
Type four or five lines of texf. Notiee how only the first three
lines of text are shown on the sereen. Switeh to page 2 of t,he dis-
play uslng the PAGE buiton (one press). Now all lines typed show on a
much Iarger dotted area of the screen. Page two shows all fifteen
lines available for pretyped text plus the last t,hree received lines
of text and the status line. You will probably use page 2 often if
you precompose much transmit text. Cycle the PAGE button four times
and notice that other display pages, 0 and 3 may also be vi.ewed.
Switch from M0DE B to MODE A and notice that only pages 0 and 1 may be
viewed. MODE A is intended prinarily for receive applications and
MODE B will be used when you desire to both transmit and receive. The
extra lines on page 3 show the contents of the TTHERE ISrr memory chan-
nels and will be discussed in Section 4. J. The formatting of all four
display pages is explained in APPENDIX B. For the presentr Put the
switeh back to MODE B and select page 2 for display. Transmit the
text by seleeting the SEND switch position. After the text has been
transmitted, select BECEM.

There are two ways in which the transmit-receive control of both the
CWR6B50 and the transceiver can be done automatically. These are most
easily demonstrated by using the RTTY mode. Set the CWIRTTY switch to
RTTY (button in). When transmi.tting, bhe RTTY tones wiII be heard
through the fifR6850 internal moni-bor (adjust volume wlLh the VOLUME

slide control) . Leave itword modert turned off for nou, ( CTRL-Y; no nYn

character on the status line).

The first of these teehniques j.nvolves the CTRL-X key command ( indi-
cated by rrXtt on the status line). To test CTRL-X automatic operation,
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set the swltch to BECEIVE and type several lines of text. Nowr put
the SEND-AUTO-RECEM switch in the AUTO position and type CTRL-X.
The pretyped text will now start transmi-tting. While the text is
being transmitted, type CTRL-X again. The rxn will disappear from the
status line, transmitting will stop and the RTTY tone will turn off.
Restart transmission with the command and let all the text be
transmi.tted. Now, type more text; notiee that all letters are
transmi-tted as you type them and that the RTTY tone continues. The
CWR6B50 will remain in transmit mode for as long as CTRL-X is active
( ttxtt on status line) ; you will NOT receive text if CTRL-X is active.
Also, the SW OUT REMOTE control signal remains in transnitter-on
condition for as long as CTRL-X is active.

The second transmj-t-receive control uses the CTRL-A key command
( letter rrArr shown on status line ) . To test this mode, make sure that
all text is transmitted out of the transmit buffer using the CTRL-X
command or SEND switeh position as explained above. Now, put the
switch 1n the AUTO position again and type CTRL-A ( ttAtr appears on
status line). Type a word and stop. Notice that the RTTY tone turns
on when you flrst start typing, the RTTY characters are transmitted
after a short delay, and the single mark tone turns off after another
short deIay. Start typing again and the tone will turn back on and
transmit data for as long as there is text to be transmj-tted. The SW

OUT REM0TE conLrol signal is in transmit eondltion whenever you hear
the tone; a transmitter controlled by this signal would be
rr on-the-airrr during lhis time . The short delay of constant tone at
the start of transmission al]ows the transmitter and antenna control
circuits and relays to nsettlen to transmit condition before data is
released. This also allows the reeei-ving stati-onr s autostart receive
eireuit to aetivate. The delay at the end of the RTTY transmj-ssion
helps to rrsmooth-outrr variations in Lyping speed, preventlng multiple
on-off transmitter operations as your typing speed varies. You will
probably prefer to use |tword modett ( CTRL-Y) when using the CTRL-A au-
tomatie control to assure that the transmitter doesnr t turn on and off
during typing pause. Remember that a word will not be transmitted in
ttword moderf until AFTER the following space 

*is typ-ed. You may reburn
to a receive-only condition by simply typing CTRL-A again.

The CTRL-X and CTRL-A commands interact in the following manner:

1. If CTRL-X is aetive and CTRL-A is typed, the CWn6850 switches to
CTRL-A automatie mode. A second CTRL-A turns off BOTH CTRL-X and
CTRL-A features.

2. If CTRL-A is active and CTRL-X is typed, the ClIn6850 switches to
the CTRL-X mode and the transmi-tter remains on. A second CTRL-X
command turns off both CTRL-X and CTRL-A features.

A somewhat confusing eondition can arise if CTRL-X is used to stop
transmission midway ln the pretyped text when rrword modett ( CTRL-Y) is
also being used. In this case, a CTRL-X will stop transmission, but a
second transmission may not restart transmission until AFTER a spaee
bar operation is performed the CWn6850 ttword modert ttlookstr for the
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space bar to resume transmission.

Other useful key combinations for use when composing transnlt tex! are
( see APPENDIX A for a fuII list of available eonmands) :

mitter buffer area.
CTRL-Z SHIFT- = De1ete all text in the transmitter buffer.

Reviewing the previous eommands:

COMMAND

BS

CTRL-Z BS

CTRL-Y

CTRL-X

CTRL-A

ACTION

= Back Space: back-up cursor one space and
remove the character from that space.

= De1ete the final line of data in the trans-

= Turn-on / turn-off tf word modett ( indicated by
fiYtr on status line).

= Turn-on / turn-off transmitter; transmitter
is on whenever rrxrr appears on status line:
only works in AIITO switch poslti.on.

= Turn-on / turn-off automatie transnitter con-
troll transmltter is on when [Arr appears on
stabus line AND there is text to be trans-
mitted. 0n1y works in AUTO switch position.

4.3 Use of the HERE IS Messages

The CWR6B50 has si-x 64 eharacter message storage areas in which you
may store station call letters, name, Iocation, ete. These storage
areas are shown on the upper section of page 3 of the display. The
HERE IS memori-es are designated by the reverse-video numbers 0 through
5 in the left-column. Use the following procedure to write messages
Lo the HERE IS message Bemories: -

To store "DE JOHN, WQpXYZ, DECATUR, ILL" in nnne IS /11:

Type ' It CTRL-WII ' rr 1 tt

See: Page 3 displayed
Type and see: ''CR CB LF DE J0HN, WQ9XYZ, DECATUR ILL CR Cn LFrr
Type ' rrRUB OUTrr

See: 0riginal page you were viewing before programming.

Notlce that the sequence nCTnL-Wrt' rt1rr (hold ItCTRLtt while hitting rWn'

type trl tr after releasing both ItCTnLtt and ttWtt) starts the programming
and automatically changes the screen to page 3 and the rn[IB OUTtr ends
the programming and changes the display back to your original page.
The ttCn CR LFn sequence aL the beginning and end of the text is op-
tional it, will help assure that the other statlonr s RTTY equipment
prints your ID on a separate line.
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Next, transmi-t the HERE IS tt1 message with the ttCTRL-Rn ' rr1tr key se-
quence. A reverse video rt 1 rr is shown in the transmit buffer area;
when transmitting is enabled (wit,h SEND switch or with AUTO CTRL-A
or CTRL-X as explained in the previous seetion), the text of the HERE
IS tt1 message is plaeed on the blank line of the sereen above the
status letters and then transmitted. If the |tcalltr to the HERE IS
message were included in other keyboard typed text, the reverse video
number will be entered at the appropriate place and be transmitted
only after preceeding text has been transmitted. For example, suspend
transmisslon temporarily and type three or four words, then tr eallrr the
message (with CTRL-R:1 ), and type several more words. Now, enable
Lransmission and wateh how the HERE IS message is expanded and
transmitted when its turn comes.

The aame procedure works for programmi-ng and reading all 6 HERE IS
messages. HERE IS /t0 is speeial in that a CW ID may be included with-
in its program. An example of a HERE IS /t0 program is:

Type:
See:
Type and see:

Type:
See:

rcTRL_Wr o rton

Page 3 of display
ilcR cn LF DE JoHN, WQgXyZ CR CR LF r DE WQgXyZ *
CR CR LP'r (r in reverse video)
llRUB oUTil
0riginal display page.

This example will send both an ID in RTTY and then switeh to CW at the
reverse video star ( * ) , send t,he ttDE WQgXYZtt in CW, and switch baek to
RTTY for the final ttCR CR LFn sequence. The CWID A / CWID B front
panel switch makes a differenee here: in CWID B position, the CW ID
is transmi-bted using mark-spaee AFSK; ln CWID A position, the CW ID
seetion is transmj-t,ted on lhe CW key output line as well as t,he FSK
data output line. Most RTTY operations where AFSK tones are used on
the microphone input jack should use the CWID B position; you may use
CWID A for CW or when you are using direct, FSK of a transmitter oscil-
lator. Notice t,hat the phrase I|CW ID FOLLOWS!! was NOT included in the
above example it isnt t necessary, especially if-the CR/LF comrnands
are used to preveni garble overprint on the other statj-onf s printer.
Try rr callingtt this HERE IS 0 message while transmitting text , L j-sten
to the output tones and try both CWID A and CWID B switch positions.

The swit,eh between RTTY and CW AFSK ean be made anytime in the typing
of transmit text and does not necessarily have to be included within
the HERE IS 0 message. If you wish to insert a CW AFSK seetlon with-
in a typed RTTY text, type a TTCTRL-Zrr'rtSHIFf-*tt eommand before and
after the CW section of text. The stars will be written into the
transmit buffer and the CWR6B50 will automatically switeh to AFSK CW

when it encounters the starced section. Another eommand , ITCTRL-I n

will switch the transmitted output immediately from RTTY to CW for
whatever text remains in the transmi-t buffer. A seeond nCTRL-I tt will
switch back Lo RTTY. The switch is indicat,ed by a reverse video star
(r) in the eehoed fext in the receive buffer.
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The contents of all six HEnE IS tBenories nay be iransferred to tape
and be reloaaled froD tape, thus savlng theo during tj.EeE that the
power to the GtlR6850 is turned off. To save the HEnE IS nessages, use
the foUo$rlng procedure:

1. Connect the tape recorder audio input (nicrophone or auxlli-
ary input) to the AFSK OIIT - TAPE connector on the CWn6850.

2. Select ASCII and 110 BAUD on the CUn6850.
3. Make sure ttrat your desired nessages are stored in all 6 HEnE

IS EeDorles.
4. Put tape ln the recorder and start recording.
5. Type gtnl-S and RETUR!|.
6. Tones uill be iransnltted to the tape recorder (listen Lo

the! by adjustlng the VoLUME slide control).
7. I{hen the rdeedle-deedletr stops and you hear a steady tone,

stop the tape recorder; the HEnE IS nemory contents are now
stored on your tape.

To load the HERE IS nenories fron a tape you have nade prevlously, use
the follorlng proceedure (for a denostration, turn the CldR6850 off and
back on to erase the prevlous text):

1. Connect the tape recorder audio output (speaker jack, usual-
ly) to the AF IN - TAPE rear panel jack.

2. Select ASCII, 110 BAUD, and TAPE (on nX/TAPE $itch) on the
c8n6850.

3. Rerrind the tape to the beglnnin8 of the previously recorded
section.

4. Type CIRL-L and nETURN (see reverse video rlr on status
line).

5. Play the tape into the CtlR6850 (usten to tones usj.ng INPUT
slide control to adjust the voLune).

6. The reverse video trLn rilt go out and the tone frequency u111
be constant when the loadlrl8 is coEpLete.

7. Select page 3 to be sure that the nEssageq have all been 10-
aded.

*rrCAUTIoN r *Il
Do NOT use the CTRL-L RETURN command sequence unless you are
intending to load the HERE IS memories from tape. Control of
the CWR6850 is passed fo the bape input data until loading is
completed ( indicated wibh an A,SCII STX character plaeed on
the tape during the save recording). The CWR6850 will appear
to be [locked-uprt when expeeting a rnemory load from tape and
N0 further operations may be made until the proper end com-
mand is received !
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- To reviefl, these are the comands to renenber rrhen using the HERE IS
meEorles:

COI,IMAND ACTION

CTRL- :n Start progrartrnl ng HERE IS Eessage #n
(n 5 = cancel CTRL-I{ coonand)

RUB OUT Stop progran'rnr ng of curent HEnE IS nessage

CtnL-R3n Read HERE IS pnograo *n for transmlttlng
(See reverse video #n in transnlt area;
n 5 = cancel Cf,RL-R couoand)

r(HEnE IS 0) Star! and end Cl[ ID section

CTRL-Z: SHIFT-r Start and end CI{ section of RrTY !ex! ln nornal
transnlt text buffer area.

CTRL-I Change transElt oode of entlre buffer fron RTTY to
CI{; second gtnl-I changes back to nTTI.

CTRL-S:RETUnN Save the contents of all 6 HBnE IS nessages on
tape (use ASCII, 110 BAUD).

CTnL-L:RETURN Load the contents of aU 6 IIERE IS nessages fron
tape (use AfiCII, 110 BAUD, TAPE IN).

4.4 Speclal Con6lderatlons tlhen Transnlttlng tlorse

Morse code nay be transnltted xith the CYR6850 by setectltu }OnSE wlth
the Cl{ swltch button in the nout{ positj.on. The CI{ recelve speed au-
toDatlcally adJusts to variations in the speed of the recelved signal;
to change the Morse transmlt speed, use the sllde SPEED control (up
for faster speeds and doHn for slower speeds). Select CWID A (button
out) for CtI transmissions.

The CYR6850 atso includes the capablllty of lrenEnitting several com-
mon Morse code prosigns. These special charactefs are transnitted as
run- together characters as you r{ouId send then by hand. The follow-
ing key conblnatlons are used to transnib the prosigns:

PROSIGN KEYBOAND SYMBOL KEI OPERATION

AA € € key
AR + + key
AS ^ ^ t<ey
BK J 3 key
BT - = key
cL fi I xey
KA [ [ t<ey
SK LF LF key
SX $ $ key
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The Continental

A o-
B -o. o

C -r-r
D -o o

E.
F o o -r
G --.
H o...
I o.
J .---
K -.-
L .-r o

M

N -o
0
P o--.
o --.-
R o -o
S .o.
I-
U r o-
V ro.-
t{ r--
X -ro-
Y -.--
Z --o.

t-lorse Code

TABLE 1.

PAGE 29

used 1n the CWn6850 is shown in Table 1.

CONTINENTAL MONSE CODE

;
/
tt

?

1

2
3
4

5
6

7
8

9
0

( period)
( eomma)
( eolon)
( dash)
( apos )
( slash)
( quote )
( query )

AA
AR

AS
BK
BT
CL
HR

KA
SK
SX
VE

error

oaoa-

aaaaa

-o l l o

a-r-a-

---o I I

-l o l o -

a ---- a

2-o o-o

a o--l o

-lro-l-

a o a o o-a

loo-l-

a l l-o a-

l a o-o

AA

AR

AS

BK

BT

CL
HR

KA
SK

SX

VE

error

NOTES:

. = one dot unit of key down time
= one dash unit of key down time

(space) = three dot units

Element space = one dot unit
Letter space = three dot unlts
Word space = seven do! units

Speed in WPM = ( dots/nin) /25
= ?.4 dots/sec
= r10. of Ors repeat-

ed in 26 seconds
(1 .5f aecuracy).

=g
-?

=A

=l
olp

= space bar
=t
=LF
=$

Trans0itted Morse code may be nonitored using the internal side-tone
oscillator of the CWR6B50, adjustable with the VOLUME slide eontrol.
0n the other hand, if your transmitter ineludes a side-tone oscillator
that you prefer to listen to, reduce the V0LUME control.

The g[{n6850 has Morse key output eireuits to drive either a positive
or negative voltage keying cireuit. Most older tube-type transmitter
cireuits used grid-block or negative voltage cireuits I most
solid-state transmitters use a positive voltage key cireuit. Either
polarity circuit may be eonnected to the SW OUT CW jack on the rear
paneI. A hand key or Morse code keyer (positive voliage) may be con-
neeted to the Telegraph Key rear panel jack to manually transmit CW.
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Although most modern transceivers automatically switch between receive
and transmit when the ttkey is pressedtr ( CW tey line switched to
ground), the SW OUT REMOTE eontrol signal also functions ln CW mode
and may be used to control those transceivers requiring such a si-gnaI.

The relative rrwei.ghtr of the CW transmission may be decreased with the
CTRL-D command. The nornal Morse code transmitted by the CWR6850

agrees with the international standards for dot and dash length; the
time length of the dash is 3 times the tlme lengt,h of a dot. For most
applieations, this is the comect rrwei-ghtingtt and should be used.
However, when sending high speed Morse code, sone transmitter keying
circuits tend to distort the CW timlng by rr stretchingrr the time length
of the dots and dashes (usuaIly caused by keying circuit shaping net-
works and RFI by-pass capaeitors). The distorted eode ean be partieu-
Iarly dif f icult to tt copytt . I f the n CTnL-Dn command is invoked , the
dash length is inereased by 33fi, giving a dot: dash ratio of 1 :4 inst-
ead of the standard 1:3. Sinee the dash time ls therefore inereased,
the net word-per minute rate is decreased for a constant transmit
speed setting. If the transmit speed is now increased (with the SPEED

slide control) to the former CW speed (when CTRL-D was nol invoked),
the net effeet is that the DOT tine length in a charaeter Lransmission
is LESS ; the trweight,tt has been dee reased. I t is recommended that you
use the tr CTRL-D!! command only when sending CW at higher speeds.

4.5 Special Considerations When Transmitting Baudot

Baudot RTTY code may be transmitted with the CWR6850 by pressing both
the CW / RTTY and ASCII / BAUDOT switch buttons IN. Baudot data rafes
are seleeted with the BAUD switches, 45 through 300 baud. Note that
110 baud and 300 baud data rates may be selected for Baudot use, aI-
though these rates are not eurrently allowed for U.S. amateur appli-
eat j.ons. At present , only t,he following Baudot data rates are author-
ized for U.S, amateur use by the FCC: -

PANEL

LABEL

45.5
50
57
75

ACTUAL
BAUD RATE

45.45
50.00
56.88
74.20

APPROXIMATE

WPM RATE

60
66
75

100

on-the-air U.S. amateur Bau-
for local use, such as writing

0ther data rates should not be
dot transmissions but may
letters to the printer, etc.

used for
be used
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The Baudot RTTY code uses 5 data bits to specify a given character.
Since bhe 32 possible combj-nations are lnsufficient to represent all
?6 letters, 10 nunbers, and punctuation plus control codes, all 5 bit,
Baudot codes are used twice. Case shift eharacters are sent to the
printer to signal whether a following character will be a letter case
(LTRS) or number/punctuation (FIGS). When using a manual Baudot RTTY
machine, speeial keys are provlded for these shift codes, LTRS and
FIGS; you must type these extra keys as they are required by the
text. The CWR6850 automatically keeps traek of ihe Baudot case code
required for a given character and inserts the proper code in the
transmitted data as required. Thus a standard typewriter keyboard ar-
rangement is used for Baudot and there is no difference in typing re-
quired between Morse, Baudot, or ASCII codeg. However, the Baudot
code itseH does not distinguish between upper and lower case letters
and the same code is transmitted whether you type a capital or small
letter. The LTRS and FIGS may be manually transmitted if desired,
using t,he TTCTRL-OI key combination for LTBS and "CTRL-N 

n key combina-
tion for FIGS.

The transmit features of the CWR6B50 include non-overprint, word node,
and continuous node. The non-overprint feature 3utomatically lnserts
the printer caruiage control codes, two carrlage returns (Cn), and a
line feed (LF) at the end of each 72 character line. Also, the CR,
CR, LF seguence is inserted if a spaee bar is typed after 58 or more
charaeters are typed since the prevlous CnTCRTLF openati-on. Thusr you
need not be concerned with line lengths and j-nsertion of the proper
printer controls the CWn6850 does it for you ! Just start typing !

Even though the display screen of the CIilR6850 itself is only 32 char-
acters long, your transmitted text will be formatted for a standard 72
(or less) character Ilne. If you wish to Lransmit shorter lines, such
as 1n a table, ete., use the CR and LF keys.

The actual character transmi.ssion rate may be slowed donn with the
tTCTRL-Urt command. When TTCTRL-Un is used, the characters are transmit-
ted at a slower rate than would nornally corJesond to the data rate
selected, equivalent to the approximate rate that a 25 baud signal
would be transmitted. However, the actual baud rate of the data rema-
ins af the panel selected 45 , 50, etc. baud rate. This is someti-mes
called the [ker-plunktr mode for RTTY transmission.

A eontinuous stream of LTRS characters (11111) may be transmitted wlth
the rtQf ff,-ntt command. When used, all further transmlssion of text
from the transmlt buffer is stopped until a second rCTnL-Ax turns the
feature off. In ASCII, the NUL character (000 0000) is transmitted.
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The Baudot Code used ln lhe CWB6B50 is shown in Table 2.

TABLE 2 BAUDOT DATA CODE

BIT NUI'tsER CASE NOTES:
5 4321 Letters Figures Mark =nltt=trlowtrAFSKtone

= nIowtr TTL condition
0 0 0 0 0 BLANK BLANK Space = tt0n = ilhighn AFSK tone
00001 E 3 =trhighrTTLeondition00010 LF LF LF =LineFeed =CTRL-J00011 A CR =CamiageReturn =CTRL-M

BELL = CTRL-G
0 010 0 SPACE SPACE STOP = ll (FIGS case H)
OO1O1 S BELL
00110 r 8
00111 U 7

OlOOO CR CR

01001 D $
01010 R 4
01011 J I Transmi.ssi-onorder=BitltoBit5

Start Pu1se = 1 unit spaee
01100 N , StopPulse =1.5 unitmark
01
01
01

01 F !

10 c :

11 K (
BAUD AVERAGE SELECT
RATE hIPM PULSE
45.45 60.61 22.00 ms

50.00 66.67 20.00 ms

56.92 75.89 17 .5T rnEr

74.20 98.99 13.47 ms

1 10 .0 146 .7 9 .09 ms

300.0 400.0 3.33 ms

10000 T 5
10001 Z n

10010 L )
10011 W 2

10100 H tt
10101 Y 6
10110 P 0
10111 Q 1

11000 0 9 SpecialBaudotFeatures:
11001 B ? * Automatic LTRS/FIGS generati.on
11010 G & whentransmitting
1 1 0 1 1 FIGS FIGS r USOS (Unshift 0n Space) seleet-

able for reception of noisy sig-
11100 M . naIs.
11101 X /
11110 V ; LTRS=CTRL 0
11111 LTRS LTRS FIGS=CTRL-N

As discussed in Section 4.1, a CW identification feature is included
in the CWR6B50. Curcent U.S. amateur RTTY regulations (and those of
most other countri-es) requj-re the transmisslon of the sfabion call
leLters in Morse code before and after each major transmission. The
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CII ID can be convenj-ently included in the program for the HERE IS 0
memory. The following procedure is recommended for use 1n formatting
a typical amateur RTTY exchange:

WQ9XYZ (your station) conversing with blQ6ZZZz

Progran HERE IS #0 for: ilCn CR LF DE HQ9XYZ r DE WQ9XYZ t CR CR LF'r
Program HERE IS Jt1 fort ttriQ6ZZZ DE WQIXYZTT

(see section 4.3 for programming)

Typical transmission:

'' CTRL-R ' 0 rr ( caII HERE IS #0 )
I'CTRL-R ' 1 n ( call HERE IS /11 ).::. 

::.::.:??3.1i'TlTl: .:1::: . .:::.tH.li'.:::i::. . : : : : : : . : :
. o..... o.. (text) .. o o o...... o o.... (text) ................. o

...o.o....s0, BACK TO YoU, DAVE.
ITCTRL-R ' 1 rt ( call HERE IS #0 )

"CTRL-R'On (caII HERE IS /f 1)

Notiee that the ttCR CR LFn carriage control characters and both a RTTY
and CW ID are included in the HERE IS /t0 program; one caII to HEBE IS
/t0 sat,isfies the stationf s ID reguirement. As mentioned in seetj-on
4.3, a message such as ttCW ID FOLLOWS'' ls not included since it ls not
necessary; the rrCR CR LFn sequences ttisolatetr the CW ID seetionr ppe-
venti-ng garbled overprint at the other station.

Baudot RTTY may be transmitted and received in several formats with
the CWR6B50. Two different demodulabor/modulator audio tone sets may
be used as explained in Sections 3.3 and 3.4. The transmit tones
match the recei-ve demodulator filters to assure true transceive fre-
quency matching. These same tones may also be used to record and play
back Eressages with an audio bape reeorder as explained in Section 5.4.
Simultaneous with the selected transmit tone*output, the data is also
available to the SW OUT - FSK eonnector. The NOB/REV switch effects
ONLY the recej-ve demodulator and does not reverse the mark-space sense
of the tone frequencies; mark is always the lower audio frequeney
transmitted.

The KOS (Keyboard 0perated Switch) feature is very convenlent for RTTY
operation of an amateur station. The KOS eireuit functions mueh the
same as a VOX voice eontrolled break-in clrcuit of a SSB

transmj-tter, automatically controlling the transmit-receive swifching
of t,he station. To use KOS, select the AUT0 switch position and start
typing your message. When you are ready to start transmitting, use
the tt CTRL-AI| command ( explained in detail in seet j-on 4 .2) . The SW OUT

REMOTE transistor will turn-on the transmi-tter and, after a short
pause (to let the transmitter, amplifier, and antenna relays settle)r
the first of the byped text will start transmitt,ing. When all of the
text has been transmitted, the KOS turns off the transmitter and you
nay receive. The ITCTRL-X!! eommand may also be used for semi-automatic
control.
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4. 6 Special Considerati-ons l{hen Transmitting ASCII

ASCII RTTY code may be transmitted with the CWR6B50 by selecting the
RTTY and ASCII switch positions. ASCII may be transnitted or recei.ved
at any of the data rates, 45 baud through 300 baud. Cument U. S .
amateur FCC regulabions do noi stlpulate specific ASCII data rates
that must be used. However, the following are the maximum data rates
that may be used for particular frequency ranges:

F1
F1, F2, A2
F1, F2, A2

Although there are many data rates available for use, 110 baud is used
almost exelusively on frequencies below 30 lrftlz due fo popular use,
conlmercially available mechanieal maehines, and the poor nolse perfor-
mance of higher data rates. 0n t,he VHF bands, 1 1 0 , and 300 baud have
proven popular. The internal demodulators of Lhe CWR6B50 will not
provide optimum signal performance if 300 baud is used; the Iow-pass
filter is set for a namow bandwidth to give opt,imum performance at
t,he more common, slower data rates. Use an ext ernal modem for 300
baud, such as a nBELL 103 Compatiblett modem.

However, there is a big advantage to use of the slower data rates (45
or 50 baud for example) with the ASCII code in lhe 3 30 lfilz frequen-
cy range. The slower data rates are eonsiderably more effeetive when
faeed with t,he noise, lnterference , ffid varying signal eonditions com-
mon on these frequency bands. A1so, the ASCII code offers a eonsi-der-
bly larger eharaeter set than the Baudot eode normally used at these
slow rates.

The CWR6850 will transmit and receive a full" ASCII charaeter set, in-
eluding upper and lower case letters, aII punetuation and symbols, and
all control codes with the exeeption of t,he ttusn (Unit Separator) code
(OOt 1111). Each ASCII charaeter and control eode has a unique symbol
that is displayed on the CWR6B50 sereen. These symbols are shown in
Table 3. The key eombinations used to produee the ASCII control codes
are also shown in Table 3. Note that it, is necessary to press the
nESCtr key before typing the ITCTRL-nrt combination sj-nce many of the
TTCTRL-nrr keys are used for CWn6850 control. A eomplete list,ing of the
ASCII codes 1s shown in Tab1e 4.

0ften, lt is desirable to be able to transmit an abridged form of the
ASCII code, usi.ng only upper case (capital) letters. This feature,
called CAPS LK, is turned on with the LOCK / UOS 0N switch. In ASCII,
this switch selects CAP LK when it is depressed. This feature effects
both the transmit and reeeive sections of the CWR6B50 only upper
case ASCII charaeters may be received and transmitted when the LOCK
switch button is in.

FREQUENCY RA}.IGE

3.5 to 21 .25 lfrlz
28 .0 to 225 Wz
420 ltftlz and higher

},IAXIMUM DATA RATE EMISSION

300 baud
1200 baud

19,600 baud
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TABLE 3.

CONTROL

CHARACTER

ACKNOhILEDGE

SIGNAL BELL
BACK SPACE
CANCEL
CARRIAGE RETUNN

DATA LINK ESCAPE
DELETE (nUs OUT)
DEVICE CONTROL 1

DEVICE CONTROL 2
DEVTCE CoNTnoL 3
DEVICE CONTROL 4
END OF MEDIUM
ENQUIRY (wRU)

END OP TRANSMISSION
ESCAPE
END OF BLOCK
END OF TEXT
FoRM FEED (HoME)
FORM SEPARATOR

GNOUP SEPARATOR
HONIZONTAL TAB
LINE FEED
NOT ACKNOIILEDGE

NULL
RECORD SEPARATOR
SHIFT IN
SHIFT OUT

START OF HEADING
START OF TEXT
SUBSTITUTE
SYNCHRONOUS IDLE
UNIT SEPARATON
VERTICAL TAB

DISPLAY SY}tsOLS FOR THE ASCII CODE
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SCREEN

SYI*tsOL

AK
BL
BS

CN

CR

DL

D1

D2
D3

D4

EM

EQ

ET
EC

EB
EX
FF
FS

GS
HT
LF
NK
NU

RS

SI
SO

SH
sx
SB
SY

VT

KEY
COMBINATION

ESC : CTRL
ESC : CTRL
BS

ESC : CTRL
RETURN

ESC

ESC
ESC
ESC
ESC

ESC
ESC
ESC
ESC
ESC
ESC
ESC
ESC
ESC
ESC
ESC
LF
ESC

CTNL
ESC
ESC
ESC
ESC
ESC
ESC
ESC
( not,
ESC

- F (ACK)
G (BEL)

X (CAN)

CTRL - P (DLE)
CTRL RUB OUT

CTRL A
CTRL - N

CTNL S

CTRL T

CTNL Y

CTRL E (ENA)
crRL D (eor)
ESC
CTRL W (ETB)
CTRL C (ETX)
CTRL L (FF)
CTRL - \
CTNL ]
CTRL I

CTRL U (NAK)

e or ESC : CTRL e
CTRL I\

CTRL O

CTRL - N

crRL A (SoH)
CTNL - B (STX)

- SINL Z (SIIB)
CTRL : l/ (SYN)

available)
: CTRL K (vT )

(ESC:CTRL-A = Press and release ESC: press CTRL and A together)

As in the discussion of the Baudot code in sectj-on 4.4, the
non-overprint feature of the CWn6850 makes it unneeessary to type
printer control characters when typing text. The transmit lines are
automatically set for a maximum of 72 characters. tJhen the end of a
line is over-typed , the CR ( camiage return ) and LF ( tine feed ) char-
acters are j-nserted. If you wish to type a shorter line, use the RE-
TURN (Cn) and LF keys.
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TABLE 4 ASCII DATA CODE

n
O RBO
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NOTES:
Mark = illn

= TTL hlgh

SPace = rr0rr

= TTL }ow

BrTS 7 o o o
6 0 0 1

4321 5 0 1 o

1

0
1

P

a
R

S

T
U

v
!'I

x
Y

Z

t
\
I

01
10
10

0e
1A
2B
3C
4D
5E
6F
7G
8H
9I
ol
otJ

;K

=!l
?0

1

1

0

p
q
r
s
t
u
v
w

x

v
z
t
I
I

)

a
b
c
d
e
f
8
h
i
j
k
I
m

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

NUL DLE SPC
SOH DCl !

sTx Dcz l'

ETX DC3 #
EoT DC4 $
ENQ NAK T
ACK SYN &

BEL ETB I

BS CAN (

HT EI,I )
LF SUB *
VT ESC +
FFFS,
RTN GS

SORS.
SIUS/

ACK = aeknowledge HT = horizontal tab BAUD CHAB/ SELECT
BEL = signal belr LF = line feed RATE sEc. ptlsE
BS = back spaee NAK = not acknowledge (ms)
cAN = canceL NuL = nurr u5.45 4.13 zz.oo
DC1 = device control 1 RS = record separator 50. OO 4,55 20. O0
DCz = deviee control 2 RTN = camiage return 56.92 5.17 17.57
DC3 = device control 3 RBO = RUB OUT = DEL T4.zo 6.75 13.UT
Dc4 = device eontror 4 sr = shift in 110.0 1o.o 9.09
DLE = data link escape s0 = shift out 300.0 30.0 3.33EM = end of medi-um SOH = start of heading
EOT = end of trans. STX = start of text
ESC = escape SUB = substitute 

* 
-

ETB = end of block SYN = synchronous idle
ETX = end of text US = unit separator Transmission bit order:
FF = form feed (home) vr = vertical tab bit 1 to bit 7FS = form separator ENQ = enquiry = !{nu bit 8 = even
GS = group separator SpC = space bar parity

T5e KOS (Keyboard Operated Swit,ch) feature may be used to automatical-
Iy control the transmit-receive circuitry of the station. The KOS
transistor swiLch will turn-on the transmitter whenever typed text is
available for transmlssion and the transnit output of the CWn6B5O is
enabled ( use AUTO switch position and tt CTnL-Att ( or tt CTnL-Xtt ) as expla-
ined in seeti-ons 4 .Z and 4 .4 ) .
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4.7 HDX / FDX 0peration

The CWR6B50 may be operated in elther a half-duplex (HDX) or fuII du-
plex (FDX) transmit eonnection, selected with the RX / TAPE switch.
Normal amateur RTTY comnunications are usually conducted with equip-
ment connected for half duplex operation. A full duplex eonneetion ls
often used between a eomputer and a terminal.

With a half duplex connection, all transmitted text from Lhe CWR6850
may be seen on the sereen before and after it has been transmitted.
AIl of the feabures of the CWR6B50 may be used with half duplex.
However, the CWR6B50 may only receive or transmit one at a time.

When full duplex is chosen, the CWR6B5O can recei.ve and transmit text
simultaneously. However, transmitted text will no longer be displayed
in the receive section of the screen; it, wil1, however, appear in the
transmit screen area as usual, TypJ-ca1 futl duplex eonneetions with a
computer usually include a compuber-generated ilechotr back to the re-
ceive display or printer, showi-ng the eharacters as reeeived and in-
terpret,ed by the computer I transmj-ssion errors are therefore soon no-
tieed. The complete ASCII and Baudot character sets may be transmit-
ted in FDX mode.

When using fuII duplex, use the AF IN TAPE connector for received
data; either the AFSK OUT TX or AFSK OUT TAPE connector may be
used for transmitt,ed tones. The FSK TTL IN and OUT conneetors may
be used if the FSK DEMOD switch is sel to EXT.

The nCTRL-Ert echo command allows some interesting variations of fuII
duplex " When the RX-TAPE switch is set to TAPE and ttCTRL-E,t is used,
received data is loaded into t,he transmit buffer and you may then re-
transmit this received daba. If the switch is set to RX position and
rr CTRL-E|' is used , Lext typed on the keyboard is entered into the
transmit buffer, transmitted, and re-loaded back into bhe transmit
buffer, forming a continuous 1oop. -

4.8 The KOS Feature

The KOS (Keyboard Operated Switeh) feature of the CWR6B5O allows auto-
matic control of the transmit-reeei-ve cireults of the statlon in much
Lhe same manner as the SSB VOX eircuit. Select the KOS feature by
setting the SEND-AUTO-RECEM swifch fo AUT0 ( eenter positlon). When
you have pretyped your text and are ready to start transmitting, type
TTCTRL-An. The transmj-tter will turn on and, after a short delay,
transmit the typed text. After all of the text has been transmitted,
and after another short delay, the transmi.tter will tufrn off. If you
type any nore text, the transmitfer will turn on again and that text
will be transmitted. To pretype without further transmitting, type
TTCTRL-A'! again. The ttAil on the status line of the screen shows if th'e
automatie KOS feature is aetive"
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The on-off KOS control of the transmitter may be controlled manually
with the nCTRL-Xtt conmand ( shows trXtt on status line when active) . The
[CTRL-X!! eommand turns the transnltter on for as long as the nxn is
shown on the status line; you must type another ITCTRL-Xir to turn off
the transmltter, whether there is text to be transmitted or not. More
details regarding the [CTRL-A!! and nCTnL-Xil comnands are glven in sec-
tion 4 .2.

The KOS switch transistor is NPN and will therefore key only
transmitters with a positive voltage tx-rx eontrol line ( push-to-talk
line, usually). If your 0ransmitter has a negative voltage eontrol
Iine ( tfre Drake T4 is an example) , it w111 be necessary to use a relay
or additional transistor switch between the CTr[n6850 KOS output and the
transmi-tter. This variation is discussed in Seetion 5. 1 .

The SEND-AUT0-RECEM switeh paralIels the KOS (SW-OUT BEMOTE) jack
when it is ln SEND posltion, manually turning on the transmitter.
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CHAPTEN 5

CONNECTIONS TO THE CWB6B5O

This section of the CWn6850 manual discusses how to connect the Teler-
eader !o your equipment. Section 5.1 will discuss basic connections
you tnay wish to make in a lypical radio amateur station. Later see-
tions of this ehapter discuss specialLzed eonnections.

5.1 Normal Amateur Station Connections

The basie minimum connections required for a transmit-receive station
connection have been shown in Figure 2 in Chapter 2; more elaborate
eonnections are shown 4n Figure 4. The HAL cable set tt1zn makes the
simple connections or you may fashion your own eables. The ttbasi.c re-
quired eonnectionstr of Figure 2 are:

1. A good RF ground between all components of the system. Use
heavy wire or 1/4tt shield braid.

2. A shielded audio cable bebween the receiver speaker output
and t,he CWR6850 AF IN RX conneetor. A high fldelit,y phono
eable will do nlcely.

3. A shielded audio eable between the transmiLter microphone
audlo input and the CWR6850 AFSK OUT TX connector. A
stereo phono cable can be used for this and the KOS eonnec-
tion descrlbed next. Note that the phono eonneetor(s) wiII
probably need to be cut-off on the transmitter end of thls
eable and the comect microphone plug conneeted. Consult
your ownert s manual for the correct conneetor and pin
numbers. The output level from the AESK OUT jacks may be
adjusted if necessary with the AFSK GAIN control. Consult
your transmitter manual and insert a series eapaeitor if re-
quired as noted in Section 2.1.

4. A shielded cable between t,he transmj-tter mi-crophone
push-to-ta1k (ptt) lnput and the CWR6B50 SW. OUT REMOTE
connector (XOS for Keyboard Operated Switeh). The other
half of the stereo cable used for transmit audio can be used
for this conneetion. As above, consult the transmitter man-
ual for connector and pin numbers. The NPN transistor KOS
swltch will only switch positive voltage PTT circuits di-
rectly; negative voltage PTT circuits w111 require an
external relay. This relay may be conneeted as shown in
Figure 5.



CHAPTER 5

KOS SWITCHING
TRANSISTOR

(2OO V / loo mo)

KOS SWITCHING
TRANSISTOR

(2OO V / IOO mo )
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TO PTT LINE
(POS. VOLTAGE)

KOS

CONNECTOR

CONNECTION KOS CIRCUIT ( POSITIVE VOLTAGE)

KOS

CONNECTOR

tN400r

RELAY
POWER
SUPPLY

-l_t
{t=ro PrrL'NE

l_ 
(urs. voLrAGE )

CONNECTION TO KOS CIRCUIT (NEGATIVE VOLTAGE)

Flgure 5. KOS Circuit Connections



CHAPTER 5 PAGE 42

A shierded cabre between the transnitter Morse code key
input and the cl{n6850 sl{. Our c}I connector. Either a po-
sitive or negative voltage keying circuit may be connected
to bhis jack. Again, this cabre can be a high fidelity
phono cabre with the transceiver plug end modified as appro-
priate. This conneetj.on can often be eombined in a stereo
cabre with the receiver audio cable ( item z) when connec-
tions are made to a transcei-ver.

conneet the keyboard to the cwR6850 with the cable and con-
neetor furnished.

7. Connect the CWn6850 fo a DC power source capable of +12 bo
+14.5 VDC output with a 1.6 Ampere load.

ttrrt CAUTIoN I r*rrtr
Be sure that you eonneet the RED wire to the positive
terminal and the BLACK wire to the negative termj.nal.
Reverse pobrer eonnection may damage both the cwn6850
and the DC power source !

rf you use an AC power suppry to generate the +12 vDC, use a
grounding type of AC connector or provide a separate pourer
ground return for the power supply to prevent any electrical
shock.

5.2 Use of the TTL Data Conneetions

The CWR6B50 includes input and output connectors for use with TTL data
devices ( "fSf TTL INtt and ttFSK TTL OUTtt ) . These I/O connections ean
be used with any TTL conpatible devj-ee. The TTL voltage standard is
as follows

MARK = +2.7 volts (+5.0 volts maximum)
SPACE = +0.6 volts (0.0 volts minimum)
UNDEFINED: +0.6 volts Lo +Z.T volts

Notice that the voltage levels of the TTL standard are NOT compatible
with those of RS232 data connections. Do not be misled by some clai-ms
of direct TTL RS232 eompatibilityl damage may be caused to one or
both units! The TTL l/O connections may be used for conneetion toprinters, computers, or other TTL data deviees.

The TTL outpuL is always available for all ASCII and Baudot signals;
the TTL input is seleeted with the FSK DEMOD. INT / EXT switch on
the rear panel. Leave the switch in the ttINT It positlon whenever you
wish to use Lhe internal demodulator for recei-ving Baudot or ASCII
signals.

tr).

6.
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5.3 Use of the Stil-OUT FSK Connection

Some amateur transmitters have provision for direct FSK keying of an
internal oscillator. These FSK inputs typically require that a con-
trol llne be switched between open circuit and ground for the mark and
space RTTY condiiions. The SW-OUT FSK rear panel jack may be used to
control such transmitter lnputs. The internal transistor switeh of
t,he CWn-685 has maximum ratings of + 1 00 VDC and + 1 00 mA DC; negalive
voltages cannot be switched. The SW-OUT FSK standard configuration
shows an rropen circuitfr for mark condition and a ttclosed cireuittl
( transistor switch tronrr ) for space. However, an internal jumper of
t he CWR6850 allows this polariiy to be reversed , setting mark to rr onrr
and spaee to roffn. Refer to secton 6.4 for loeat,ion of the jumper
and conneclions to be made. It is not recommended that you use this
SW-OUT FSK jack to key a high-voltage RTTY loop circuit; use an opti-
cal isolator driven from the TTL output instead.

5.4 Connection of a Different Keyboard

The CWn6850 is furnished with a reliable fuI}-ASCII keyboard which
should give long hours of satisfactory performance. However, it does
eonnect to the CWn6850 using a standard paralleI-ASCII interface and
another keyboard (or a conputer) may be connected in its place. The
following are the specifications to be observed when eonnecting to the
keyboad conneetor:

1. The keyboard must be capable of generating all standard ASCII
codes and must generate positive 7-bit parallel outpuf data and a
1 bit negative strobe pulse; set DB to a logie n1owr,

2. The keyboard nust operate from +5 VDC and require less than 250
nADC.

3. The keyboard connector is a HIROSE 24 Pln Connector, HAL P/N
332-24000.

4. The pin connections are:

1 - Ground
2D1
3D2
4D3
5D4
6D5

T D6 13
BD7
9 D8 to NOT USED

1O NOT-STROBE
11 - NOT-ACK
12 +5V 24

The NOT-ACK signal is not used in the Ct{R6850 on the present key-
board. When interfaeing to a eonputer, cheek the response from
NOT-ACK before entering datao

5.5 Connection of an ASCII Printer

A serial ASCII data printer may be used with the CWR6B50 by conneetion
to the PRINTER eonneetor. This output is a paralrer,
Centronies-compatible interface conneetion. The specifieati.ons of the
printer connection are:
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HIROSE P-1612-BAC 12-pin plug (Hlt 332-12000)
12 Conductor cable (shielding recommended); 5 ft.

PIN USE

Connector:
Wire:

PIN USE

1

2

3
4

5
6

GND

BUSY (NOT-RDY)
NOT-ACK
D8 ( l,tsB )
D7

D5

7
I
9

10
11

12

NOT.STROBE
D1 (LSB)
D2
D3

D4

D5

Use a printer that includes a one-line buffer register and will do au-
tomatie line feed operations when either t,he buffer is fuII or the
ASCII line feed character is received (Ol HEX). The output of
NOT-STROBE is a negative pulse of approximately 1.2 usee. duration.
The NOT-ACK input is not read; data is output, to the printer when
BUSY (NOT-RDY) is in a rlowrr TTL state. Data output, is latched just,
before the next N0T-STROBE output pu1se. The DB output condition is
set to a TTL nlowtr. The output is parallel 7-bit ASCII. The contents
of the printer output FIFO register are displayed on the top two lines
of page 2 of the display.

Data to the printer is turned on and off with the ttCTRL-Ptt command.
When the printer is acti-ve a letter [Pn w111 appear on the status
line. The print,er provides print-out of data AS IT IS RECEMD. When
you use fuII duplex (normal amateur use), reeeived data is printed as
it is received. Since the transmitted text is repeated or rrechoedil in
the receive buffer, it too is printed. If ful1 duplex is used, only
recei-ve data will be printed, Refer to the discussions of seetion 4.7
for more information concerning full and half duplex operations.
Slnce most printers use a Line buffer, text will not be physically
printed unf il an entire RECEMD line is complete ( as distinguished
from a 32 character display U-ne). Some pri-nters a1low modification
of the print format when some ASCII contiol codes are received. All
control codes to the printer except LF are normally suppressed to
avoid print format changes on received text (or noise). The cornmands
to the print ean be enabled, however , by typing ttCTRL-Crt .

TTCTRL-CI disables the commands.

5.6 Connection of an Audio Tape Recorder

a seeond

An audio tape receorder may be connected to the AFSK OUT TAPE and AF
IN TAPE eonnectors of the C[{R6B50 for recording and playing back of
messages. The AFSK OUT TAPE connecbor furnishes the CWR6850
transmit tones to the tape recorder input (microphone or auxiliary
input). 0n transmit, these tones are keyed by transmit data, sueh as
that Lyped on the keyboard. Thus r you can make-up long tf brag-tapesrt
or messages on the CWn6850 screen and record them as you tttransmit"
them. You may prevent the transmitter from turning on by tenporarily
dlseonneeting the cable to the SW.0UT REMOTE jaek ( fOS to PTT con-
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nection). The TAPE 0t T leveI may be adjusted with the AFSK GAIN rear
panel control.

To transmit tape recorded text, select TAPE on the RX/TAPE swlteh
(button in), type ttCTRL-En, turn the transmltter on with the SEND or
AUTO switeh position (use CTRL-A or CIRL-X as per discussions in sec-
tion 4.2), and start the tape in the playback node. The recorded
tones are now fed-through the CWR6B50 receive demodulator, filtered
and detected, and then modulate the CWn6850 transmit output tones (and
TTL output). Thus, the tape data is reprocessed before transmission,
helping to eliminate some of the distortion otherwise caused by tape
wear and streteh. When bhe taped message stops, type CIRL-E again to
end the echo-back feature,

The connection of the tape recorder to the CWn685 0 is shown in
Figure 5. Use shielded cables for these conneetions; include RF and
saftey grounds to minimize any RF pickup ln the tape recorder.

5.7 RTTY Tuning Osellloscope Connections

In addition to all of the input/output G/O) connections discussed
abover you may also wish to use an external monitor scope for a RTTY

tuning indicator. The OSCfLLO (SPACE and MARK) eonnectors are provid-
ed for tuning indieator use. These output are the filtered signals
present at the RTTY demodulator discriminator circuits. The signals
are approximately I V p-p in amplitude and have an internal impedance
of approximately 200K ohms. As shown in Figure 4, fhe standard con-
vention is to use an X-Y oseilloseope with the MARK signal eonnected
to the horizontal scope input and the SPACE to the vertieal input.
Sinee these signals have a relatively low output level, it is neeessa-
ry to use an osci-lloscope wlfh amplifier stages in both the vertj-cal
and horizontal sections. Use shielded cable for these eonneetions;
be sure to include safety power as well as RF ground connecti-ons.

The display on the oseilloscope screen for correet reeeiver tuning
will be of the crossed-ellipse type. Correct tuning is indieated when
the horizontal ellipse (mark signal) and the vertical ellipse (space)
have maxj-mum amplltude (Iength of the eIIlpse) and are orthogonal.
The 170 Hz shift ellipses will be fairly wide and will not necessarily
be ab 90 degrees to each other this is normal ! The elllpses for the
wider shifts (4ZS and 850) will be noticeably narrower and eloser to a
fulI 90 degrees apart. With practiee, the tuning scope provldes the
most aceurate tuning indicator available. Properly interpreted, the
seope patterns telI which direction to tune the receiver and whether
t,he signal shift matches that of the selected demodulator shift.



CHAPTER 5 PAGE 46

5. B Using a Television Set or External Monitor

Although the lnternal cathode ray tube (Cnt) of the CWR6850 produces
an excellent display, you may wish to use an external TV Monitor or TV
set to display the text; a larger monitor tube will give a larger
character slze dlsplay. Any standard composite video monochrome TV
moni-tor may be connected to the VIDE0 OUT connector on the CWR6B50
rear panel. The video output is 1 v p-pr eomposite videor T5 ohm im-
pedance. Connection of an external monitor does not affect the dis-
play on the internal CRT of the CWn6850.

Some good qualify black and wh ite TV sets can be easily modified to
serve as video monitors. The change does not affect normal operation
of the set exeept that the video cable from the CWR6B50 must be re-
moved from the TV when Lhe set is to be used to receive television
programs, It is important that the selected TV have adjustments ava-
iIabIe for both horj-zontal and vertieal size. Normal TV alignment re-
sults in rrover-scanrr of the viewing sereen, preventing margin lines
but also losing parts of t,he picture at the edges and corners. To
avoid losing eharacters of the CWR6B50 display along the corners and
edges, it may be necessary to ilshrinkn the size of the TV raster with
the width and height eontrols. These adjustments will be made after
the TV set is nodified and when you can look at the CWn6850 video out-
put.

r*r*r*****r***rrt**rr*rrr*tr*r*t*rr**rr*tr**rr*rr*r*rr**rr**r*****,r***

* CAUTION: D0 NOT attempt to use as a monitor any televison *
* recelver in whieh one side of the AC line is *
* connected to the chassj-s or circuit ground of t,he r
* set unless you supply AC power to the set through *
* an isolation transformer. *
I*
***I***I***r****II***iIIt*tIII*iII*I*I*I**I*I*II****II*I**III******I**

The modification is simply a matter of cap"cii,ively eoupling the
external video signal to the input of the first video amplifier stage
in the TV set, Figure 6 shows a typical transistor TV video cireui-t.
Although the eomponent values and the biasing scheme may be slightly
different in your set, the cireuit should be essentially as shown.
The CWR6B50 video signal is injected at point A.

The modified eircuit is shown in Figure T. Conneet the negative end
of a 100 uF, 16 V electrolytic capaeitor to the base of the first
video amplifier transistor. Mount a UtlF (or BNC) video eonnector on
the cabinet as close as possible to the capaci-tor eonnection. Connect
the center pin of the coax conneetor to the positive end of the elec-
trolytic eapacitor. Use hook-up wi-re if the connection is less than 6
inches; use a small coaxial eable sueh as nG174 for longer connec-
tions.
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Lost Video
I.E

+v
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2so
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1OOO pF

3.9 K

To Sync
Sepo ro tor

Fi.gure 6. Typical Video Detector

BNC Type
Connector
(Video Input )

RG- 174 u

IOOpTF
16 Volt

lst Video
Amp

lst Video
Amp

To 2nd
Video
Amp

2.2K 150K

Figure 7. Modified Video Detector
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5 .9 BF-Induce d P.roblems

The CWR6B50 is designed to operate in close proximity to radio fre-
quency transmittlng and receiving equipment. However, under eertain
conditions in an RF-saturated envi.ronment, the CWR6B50 may be suscept-
able to RF-induced interference. This may manifest itself in any of a
number of ways, such as partial or complete laek of response to
switehes or keyboard operations, or erratic behavior of the video dis-
pray.

The first thing that should be checked if RF problems are suspected is
the GROUND system. The transmltter should be properly grounded for RF
(in addition to an eleetrical safety ground) and all other station
equipment grounds should be conneeted to the transmitter chassis. The
RF ground should consist of a short length of heavy copper wire or
braid terminated at a good earth ground (ground rod, cold water pipe,
etc.). If a water system ground is used, be sure that the pipes are
1 00 percent metal from the connection point to the water mains plas-
tie plunbing will break the ground pat,h. If the distance between your
transmitter and ground eonneetion is more than a quarter wavelength at
the highest operating frequeney, make t,he ground wire an integral
number of half-wavelengths long. If you plan to operate 10 and 15 me-
ters, you may need to run separate ground wires for each band.

Statlons loeated on the second floor of wood frame houses can present
special problems for RF grounding. One technique that has worked well
when none of the usual ground returns work is to spread copper screen
material on the floor of the room under the operating position. The
equipment ground is then attached to the screen with one or more low
inductance leads. The sereen ereates an |tartificialft ground plane in
the studio. A earpet is usually placed over the screen to improve t,he
appearance of the room! Consult any of lhe amateur handbooks or an-
tenna books for a more in-depth discusslon of grounding techniques.

The best way to confirm that a problem is ciused W RF-induetion is to
temporarily eliminate the source. This may be done in stages, start-
ing with a partial reduetion in exciter drive, and ending with
transmitter shut-off. Since RF energy may be indueed in the CWn6850
through several paths, eonneeting the transmitter to a dummy load may
not eliminate all RF related problems, although this is an excellent
first sfep in verifying RF problems.
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Badiation of RF e.nergy from linear amplifiers, antenna tuners, coaxial
switches, moni.tor scopes and interconnecting coaxial cable jumpers is
also possi.ble. In fact, lt is this type of radiation that, is most
like1y to be coupled into nearby I/O and power cables of the CWR6850.
To locate the point or points of radiatlon, experiment with different
cable amangements to see if the RF-induced problem can be eliminated
by reducing coupllng between any of the CWn6850 cables and nearby
coaxial lines earrying RF power. Figure BA shows several eable ar-
rangements, both good and bad, showing how to keep RF coupling to a
minimum. Figure 88 shows how to use high-mu (950 2000) ferrite to-
roids or rods to choke the flow of RF on audio and control Iines.

If cable rearrangement doesnr t yield positive results, then begin eI-
iminating pieces of equipment and sections of coaxial eab Ie until the
transmitter is conneeted directly to a shielded dummy load. As each
piece of equipment is renoved from the transmission line, check to see
if the RF-related problems have diminished or disappeared. If the RF
problem persisbs with the exciter connected directly to a dummy load,
reduce the drive level to see if that eliminates the problem.

If operation into a dummy load does not signifieantly reduce the
RF-related problens, disconnect all I/O cables from the CWn6850. Test
the operation while it is connected only to AC power. At the same
time, enable the transmitter so that, it sends a CW signal into a dummy
load. If RF problems are still present, then RF energy is probably
being introdueed to the CWR6850 through the pohrer cord by way of the
common AC mains power Line. This is usually indicative of poor
AC-line filtering in the radio transmitter power supply section.
t-i-gure 9A shows a common by-pass filter met,hod used ln many
transmitters. Figure 98 shows a trbrute-forcerf AC line filter that can
be added to the transmitter or other equipment to eliminate the flow
of RF on the AC power line.

In addit,ion to the liberal use of RF by-passing eapaeitors on station
equi-pment, the use of certain antennas maf offer reduced Ievels of RF
in the radio room in many cases. Whenever possible, use RESONANT di-
pole, verti-cal, quadr op Yagi antennas and try to achieve a good impe-
dance mateh AT THE ANTENNA instead of relying on an antenna tuner.
Random-length wj-re antennas and ot,hers that requlre extensive antenna
tuning are more likely to create high levels of RF wlthin the vicinity
of the operating positi-on.

The location of the transmitting antenna with respect to the radlo
room also has an affect on the RF energy th3t is eoupled int,o inter-
conneeting cables. Apartnent dwellers may have the most dlfficulty
achieving a good lnstallation since many ti-mes an indoor antenna is
the only type allowed. Where outdoor antennas are a1lowed, they
should be placed as high as practical. Not only will this provide for
better reception and transmisslon, but it will also reduee the leve1
of RF in the shaek. AIso, if possible, avoid bringing an end of a
half-wave dipole in elose proximity to the operating position; there
ls a high voltage field at bhe ends of the dipole that may be hard to
shield.
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In general, a shielded, coaxlal cable feedline with low SWR is much
prefemed over open wlre, twln-leadr op slngle wlre feed systems. The
self-shielding property and lower voltages present aet to make the
coaxial feedline much less susceptible to radiation of RF energy in
the shack rather than at the antenna. RF energy may also be conducted
back to the station by conduction down the outside of the eoaxial
cable shield. Thi-s may be a particular problem with half-wave dipoles
on 40 and 80 meters that are center-fed with only eoaxial eable. A
balun at the antenna Cends to reduce thls problem. AIso, dress the
coaxial cable from the balun so that it drops perpendi.cular to the di-
po1e, rather than parallel. In stubborn casesr you may flnd that
dropping the eoaxi.al cable clear to the ground and burying it (5 or 6
inches) for the horizontal run to the shack my help reduce RF coupling
considerably. This technique has worked particularly well for
second-story station installations. As an alternate to the ba1un,
construction of an RF choke out of Ehe Coax ltself is sometlmes effec-
tive; wind six or more turns of the eoaxial cable in a six inch diam-
eter coil. Plaee the eoil at the antenna and wrap it with electrical
tape to hold iOs shape. If there is a moderate to high ShfR on the
Iine (2:l or more), you may find that varying the length of the line
helps, although this is a poor substitute for a properly matched an-
tenna.

Experience has shown thal the TV monltor itself may be a source or
eonductor of RF interference. Various clreuits of the TV monitor
(parficularly t,he sweep circuits) ean and do generate RF interference
which may be heard in the receiver. A1so, the video output to the
monitor is a widelbandwldth digital signal with rieh harmonj-e eontent
as is required to produce the crisp eharacter display. If the TV set
is poorly shielded (not at aII ln some plastic-cabinet models) or
lacks proper posrer line by-passing, the RF from the monitorr s circuits
or from the video output may eseape to cause reeeiver interferenee.
AIso, RF from the transnitter may enter t,he monitor and disrupt t,he
monitor or CWR6850 operation. This may be quickly tested by simply
d j.seonneeting the video cable from the CW_R6850. There is no substi-
tute for good shielding and by-passing; metal eabinet monitors are
highly recommended !

When the CWR6B50 is used i-n a mobile or portable installation, trouble
may be experienced from transients caused by the battery-charging sys-
tem. These transients may be minimized by connecting the CWR6850

power eord directly to the storage battery terminals, avoiding connec-
tions to the vehj-cler s DC terminal block. Any voltage drop between
the battery and terminal block may also lnclude the transient spikes.
It may be necessary to install additlonal filtering on the DC leads to
the CWn6850 and some on automotive accessories ( sueh as blower and
wiper motors) to elimlnafe sueh problems. Consult the ARRL Radio Ama-
teurf s Handbook for more information.



CHAPTER 5 PAGE 53

The CWR6850 has been tested and is verlfied by HAL Conmunications
Corp. to be in compliance with Part 15, Subpart J of the FCC Rules
And Regulations, Class B computing deviee. The following text is a
requirement of t,hat regulation:

trThis eguipment generates and uses radio frequelcy energy and if
not installed and used properly, that is, in strict accordance
with the manufacturerfs instructionsr Boy cause inferference to
radlo and television reeeption. It has been type tested and
found to eomply with the limits for a Class B computing device in
aceordance with the specifieations in Subpart J of Part 15 of FCC

Rules, which are designed to provide reasonable protection aga-
inst such interference in a residential installation. However,
there is no guarantee that interference will not occur in a par-
ticular installation. If this equipment does cause interference
to radio or television reception, which can be determlned by
turning the equlpment off and oDr the user is encouraged fo try
fo correct the interference by one or more of the following meas-
ures:

--reorient the receiving antenna
--reloeate the eomputer with respeet to t,he receiver
--move the eomputer away from the receiver
--plug the eomputer into a different outlel so that eomputer

and reeeiver are on different braneh eircuits,

If necessary, the user should consult the dealer or an experi-
enced radio/television teehniclan for additional suggesti.ons.
The user may find the following booklet prepared by the Federal
Communlcations Commission helpful :

ItHow to Identify and Resolve Radio-TV Int,erference Problems. rl

This booklet is available from the US Government Printlng Offiee,
WashingLon, DC 20402, Stock No. 004-000-00345-4."

In addition, the following rear-panel
rear panel:

label is loeated on the CWR6850

rrThis equipment has been tested and
teehnieal speeifications in Part
conputing device. fr

foirnd to comply with bhe
15 of FCC Rules for a Class B

Also, the following FCC text applies to use of peripherals attached to
the CHR6850:

IIWARNING: This equipment has been verified to comply with the
limits for a Class B computing deviee, pursuant to Subpart J of
Part 15 of FCC Rules. On1y peripherals (computer input/output
devices, terminals, printers, etc. ) certified to comply with the
Class B limits may be attached to this computer. 0peration with
non-certified peripherals is likeIy to result in interferenee to
radio and TV reception. It
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CHAPTER 6

IN CASE OF DIFFICULTY

This seetion of your usert s manual will discuss in general terms how
to keep your CWn6850 in top operating condition and typical operating
problems you might encounter (and some solutions). Circuit descrip-
tion, repai.r procedures, and schematic diagrams are included in the
separate cwR6850 cusTol,lEn MAINTENANCE },IANUAL, available separately
from HAL Conmuni.cations Corp. or its dealers.

6. 1 Care and Feeding of Your CWR6850

Your CWn6850 is the latest of many generations of terninals sold by
HAL Cornmunieations. In every wayr it has been designed, consLructed,
and tested to assure years of trouble-free operation. However, there
are a number of slmple procedures that your the user, can fol}ow to
further i.mprove the reliability, performance, and lifetime of the ter-
minal. The following suggestions are offered to help preserve a long
operating life for your CWR6B50.

Environment:

Eleetric equipment is very susceptible to variations in temperature,
relative humidlty, and to dust and dirt accumulations. The CWR6850
will operate in normal room-temperature environments and should be as
tolerant of temperature extremes as you are whil-e operatlng it.
However, inadvertent blockage of the ventilating holes in the eabinet
will cause t,he INTERNAL temperature of the termj-nal to rise eonsider-
ably above the amblent room temperature and may in fact cause circuit
failure. AIso, accumulations of dust or dirt, particularly when ae-
eompanied by high humidity conditions, can also callse overheating and
may result in long-term corrosion of the internal circui-try.
Therefore, try to position the terminal so that its ventilating holes
are nof obstructed and try to avoi.d extremely dusty or dirty environ-
ments. 0n the other hand, the solid-state eomponents in the CWR6850
are designed to operate at consj-derably higher temperatures than we
humans; do not be overly disturbed if the eabinet of the CWR6B5O
( part,ieularly t,he rear panel) operates quite warm to the touch. This
lnt,ernar heat often helps to t,dry-out[ humidity ln the cabi-net.

In the normal course of operation, the termi.nal and its display may
attract a build-up of dust or smoke trhazetr. This may be expeeted even
in the cleanest areas, particularly if tobacco smoking is prevalent.
The display screen, because of the air flow around it and the high
voltage applied to the CRT, actually attraets partieulate natter from
the air. This causes over a period of time what may appear to be a
gradual fading of the screen intensity as well as de-focusing of the
characters. Therefore, the face of the CRT should be cleaned often.
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Be eareful when cleaning any plastic parts as they scratch easily t
Cleaning materials available for phonograph records are usually excel-
lent for cleaning plastic, but nay not be strong enough to do the job
if too mueh dirt has aceumulated.

The keyswitehes j.n an electronic keyboard seem to be particularly
vulnerable to humidity and particulate air contaminants. Experience
has shown that, keyswitch failures are considerably more likely in
equipment used in a high humidity locatlon (in a basement, for exan-
ple) ; even more so if the basemeni operator also smokes ! The
keyswitehes in t,he keyboard are commercial quality switches that
should last for many years. However, they are essentlally mechanical
parts, unsealed from the environment and will tend to be much more
susceptable to this type of problem than any other Cl{R6850 part.

Electrieal Conneetlon :

All electrical connection points of the gWn685O have maximum voltage
and current ratings as given in this manual. If these ratings are ex-
eeeded for even a short period of tine, considerable damage to the
terminal may result. Therefore, be very careful KNOW the ratings
of the CWR6850 and the charaeteristics of any other equipment before
making eonnections. Some common causes of eleetrical failures have
been found to be:

c.

Inadequate grounding, eausing RF interference problems as well as
sensitivity to AC power line transients.

Damage from lightning, or other transients on the power line or
station antenna system. A good lightning proteetion system may
helpr ES will disconnecting the terminal during electrical storms.
However, such things are unpredietable and the CWn6850 is no more
susceptable to such problems than other - eleetronic equipment in
the sbation. -

Improper connections to high voltage devices or to equipment with
inadequate safety grounds. The CWR6B50 does NOT include a
high-voltage RTTY loop keying circuit and NONE of its rear panel
jacks should be connected to high voltage loop cireults without
t,he use of isolation devices such as optical isolators or relays.
Be sure t,hat all devlces plugged inlo the AC mains have safety
grounds attached to them. AC line by-pass eapaeitors in a piece
of equipment may cause the cablnet, of that equipment to il f1oattr at
an AC potential sufficiently high that damage might be done to the
CWR6B50 when the equipment is eonneeLed. CONNECT THE GROT NDS
FIRST THEN CONNECT TO POhIER !

A.

B.
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6.2 Typical 0perational Problens

Because a large number of features are offered in the $In6850, it is
by nature a complicated device. Therefore, there may be times when it
first appears that the terminal has either quit completely or gone off
to Itdo its own ihingtt . I f some of the circuitry has failed r you may

well get such symptoms. However, most often when a new owner finds
the terminal ttunresponsi.vetf , lt is actually doing what it has been in-
structed to do. Familiarity wibh the CIIR6850 controls will quiekly
reduce the ehances of frcockpi.t errorrr during termj-naI operation.

The status line and front panel switch position are the best keys to
what is happening in the CWR6850. Often, mistyping one key for anoth-
er may cause a result entirely dlfferent from that intended. Some of
the more confusing conditions you may encounter are:

Forgetting to terminate the programming of a HERE IS message with
the RUB OUT key. If you forget to end the HERE IS programming,
further typed text will continue to be entered lnto the HERE IS
memory until all 64 memory locations are ful1. At t,his point,
further typing is not accepted by the C'l{R6850 and it appears to be
in a non-funetioning conditj.on. L00K AT THE STATUS LINE ! The
nW1 It next to the reverse video page tr3tt shows that the terminal is
1n wrlte mode for HERE IS 1. Look at the displayed text in HERE

IS 1, use the BS key to delete the extra charaeters you have
typed, and end the HERE IS programming with the RUB OUT key. The
rrWl rr will now disappear, the original display page will return to
the screen, and the CWn6850 will functi-on correctly.

The transmit buffer area of the screen will register the presence
of a carriage control charaeter ( Cn or LF ) , but will NOT perform
|he operation on this section of the screen; a LF will not shift
the keyboard entry point to the npxt displayed line of the
transmit buffer. The appropriate characters w111 be transmj-tted,
however, in the sequence in which they were entered and Lhe opera-
tions do appear in the RECEM seetion of the screen as they are
transmitted (fraff duplex operation only). The transmit buffer
display area is strictly linear, showing each key typed.

Wh2n word mode ( CTRL-Y) and automatie control ( CTRL-A) are used,
the transmitter will turn on and off between words after the pre-
typed text has been transmi-tted. This may cause loss of char-
acters at the receiving statlon (particularly if a repeater is
used). Use CTRL-X and conti.nuous mode if this is a problem.

The C}IR6850 may be operated in either half or fuIl duplex modes as
explained in secti-on 4 .7 . However , transmitted text is ONLY tr s-
choedtr in the reeei-ve seetion of the display in half duplex.

2.

3.

4.
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b. BTTY RECEM: CWIRTTY
ASCII/BAUDOT
LOCK-UOS ON

NOR/REV
BAUD
SHIFT
TONE

RX/TAPE
SEND/RECEIVE
FINE -

PAGE 57

button in
seleet eode (BAUDOT, usually)
0N ( button in)
NOn ( butt,on ouL I if LSB used )
seleet rate (45.5, usually)
select shift (170, usually)
high for VHF; either for HF

RX (button out)
RECEIVE
trOtr (center detent)

5. The CWn6850 will only recelve eorrectly if ALL the switches
seb comectly. Refer to Chapter 3 for correct starting points
switch selection. The following are general guidelines:

E. CW RECEIVE: CWIBTTY button out
RX/TAPE button out
SEND/RECEM RECEM or AUTO (CTRL-X off)

are
for

6. Look at the status line. The presence of one or more letters on
fhis line indieates t,hat a feature has been activated by the cor-
responding eontrol command. A couplete list of lhe eontrol com-
mands, their acti-on, and the corresponding status indieator is
shown j-n Chapter 7 . Ofben, a confusing staie may have been caused
by accidental typing of a eontrol command. Above all, be careful
when using the ''CTRL-L : RETURN rr key sequence . I f invoked, the
CWn6850 is expecting to load the HERE IS memories fron tape. The
ONLY recovery is to load from the tape or cyele the power on and
off ! See secti.on 4 . 3 for further information. The
TTCTRL-S: RETURNTI tape save command will likewlse yield confusing
results, but will recover after the total eontents of aII six HERE

IS memories have been transmitted.

The RESET button will clear the entire reeeive display area, clear
the printer output buffer, and clear the tape save buffer. Use
this control carefully, but in preference to cycllng the power off
and back on.

6.3 Repair Procedures

In the event that your CWR6B50 develops a malfunction, the first step
is to carefully nole all of the symptoms of the problem. Statements
such as nBROKENrr or 'IDOESN 

I T WORKrt are of little help to the service
technician, and usually lead to longer repair times than might other-
wise be required. Try to provide as much informafion concerning the
failure as you can before you contaet your dealer. By aI1 neansr con-
sult your dealer before calling the factory; he may be able to fix
the unit locally and avoid the shipping and delay tines.

7.
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The following are some of the things that will concern the dealer on
factory:

1. Model nunber
2. Seria1 number
3. How long have you owned it?
4. Where did you purehase it (dealerrs name)?
5. If purchased used, who was the previous owner? (Used to

refer to any previous repair history on that unit. )
6. What terminal modes, rates, codes, and eonditions are associ-

ated with the failure? Does it happen only in receive,
transmit, or both?

7. Are there extenuating circumstances? (Ligfrtning, spilled li-
quids, dropped unit? )

8. Is the problem confined to a partieular unit? (CWR6B50, key-
board? )

9 . I s t'here anything else you can add to lhe descrlption that
you think might, be useful?

AFTER you have determined answers to the above, contact your dealer
and discuss the problem wilh hlm. If he indicates that he will be un-
able to assist your the unit should be returned to the HAL factory for
repair. Before returni-ng the unit to t,he factory, either you or the
dealer should call and receive factory return authorization so that we
may expect the unit ln shipplng and be prepared to work on it when it
arrives. When?ver possi-b1e, return the unit via tPS to the factory
address beIow, insuring it for the fulI value. The shipping cost to
the factory should be paid by you; bhe return shipping costs from the
faetory ( 48 contiguous states only) are paid by HAL ( waruanty repalrs
only). The faetory itshi.p-1,ett address is:

HAL COMMUNICATIONS CORP

1?01 W. KENYON ROAD
Box 365
URBANA, rLLrNorS 61801 -
ATTENTION: REPAIR DEPARTMENT .

The one-year limited warranty ( listed in full at
al) provldes for repair of the CWn6850 for a full
The purchase invoice date from your dealer marks
warranty perlod save your copy of the invoice !
ranby earefully to determine the full extent of
limitat,ions.

t,he end of this manu-
year after purchase.

t,he beginning of the
P1ease read the war-
the privileges and
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6.4 User Adjustnents

Beeause of the complexity of the circuitry used in the G.IR6B5O r we do
NOT recommend that you personally undertake repairs of the termlnal
circuit boards. However, there are a number of alignmen! procedures
that, you nay undertake if you have the test equipment avail-able. DO
NOT UNDERTAKE ANY ADJUSTI'IENTS T'NTIL YOU ARE SURE THAT UNDERSTAND THE
ENTIRE PROCEEDUREI If in doubt, dontt do itt (Ask your dealer or the
faetory for heIp.) The recommended mj.nimum test equipment is:

1. Audio Frequeney Counter high impedance input, 1 V or
better sensitivity, eount to 1 MHz or higher.

2. Audio Frequeney Oseilloscope high impedance input, 1 V
or better sensitivit,y, 1 lfilz or greater bandwldth.

3. Volt-0hm-Milliammeter (VOM) 20K ohns/volt or hj-gher.
4. Audio Frequeney Oscillator 500 ohm impedanee, 10 mV to

1 V rms outputr 500 3000 Hz adjustable frequency.

Simplifled layout drawings are shown in Figure 10 t,hat give the loca-tions of various variabre resistors (vR-n), test points (Tp-n), and
user jumper locations (JP-n). Note that there are numerous additional
jumper loeations on the clrcuit boards that should not be disturbed
from their factory settings.

There are four major sub-assemblies that make-up the CWR6850;

1. The cabinet with its eontrols, connectors,
harnesses.

2. The CRT display section.
3. The digital cireuit board (top board).
4. The modem ci-rcuit board (bottom board).

and wire

Most of the following adjustments are located on one of the two cireu-
it boards. It is NOT necessary to remove any cirtult boards to make
these adjustments. You wiII, however, have to remove both the top and
bottom covers of the CWR6B50. Be careful to avoid misplaeing any of
the sixteen blaek screws that fasten the covers in place they are
metrie and not easily replaced! Use a good No. 2 Phi1lips serew
dri-ver ( NOT No. 1 or smaller) . The diagrams in Figure 10 show the
boards AS VIEWED FROM THE FR0NT pAI,tEL.
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Flgure 10. Test Points and User-adjustable Controls
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vR- 1

vR-2

VR.3

vR-4

vR-5

vn-6

TP-6

CINCUIT BOARD

JUMPER

JP- 1

JP-1

JP -2

JUMPER FUNSTIONS

JP OPEN CKT

Set Mark Tone

SW OUT FSK:
MARK = rroNrr

SW OUT CW:

+/- CW Keylng
0.8 V offset
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JP SHORT CKT

Set Space Tone

SW OUT FSK:
SPACE = n0Nll

SW OUT CW:

+CW keying only
0.2 V offseb

BOARD

MODEM (botton)

DIGITAL ( top)

NOTES: 1. JP is used to align the transmit AFSK tonesl
use clip to chassis ground from pin at JP.
Userrsolder-bridgerr to'rshorttr JP-1 & JP-z.

Adjusts frequeney of CW sidetone oscillator; set to
800 Hz at TP-1 AFTER ADJUSTING VR-z.

Adjust center frequency of CW PLL filter; ADJUST
BEFORE Vn-1. With no slgnal input, set VR-z for
800 Hz at TP-z.

Adjust ninlmum CW transmit speed. Set SPEED slide
eontrol to minlmum (0) and adjust VR-3 for CW

transmit speed desired. (Measured at TP-3)

Adjust maximum CW transmit speed. Set SPEED slide
control to maximum (10) - and adjust Vn-4 for CW

transmit speed desired. (Measurbd at TP-3)

Adjusts eenter frequency of CW aetive filter. Feed
10-20 BV, 800 Hz signal into AF input, adjust Vn-5
for naximum signal at TP-5 (use oscilloseope).

Adjust contrast of the internal CRT display.

Measure CW transmit speed; CW WPM = 2.667 x freq.

2.

ADJUSTI.IENTS AND MEASUREMENTS ON DIGITAL (TOP) BOARD:

CONTROL/TP ACTION
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TONE

HIGH

LOW
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ADJUSTMENTS A},ID I.IEASUREMENTS ON MODEM (BOTTOM) SOANO:

1. SET NECEIVE RTTY FILTERS:

Set-up as follows:
1. SEND-AUTO-RECEM to SEND
2. RX-TAPE to TAPE

3. Connect AFSK OUT-TAPE to AF IN-TAPE
4. SHIFT slide control to nOr (center detent)
5. AFSK GAIN control fulIy clockwise
6. Connect oscilloscope to TP-3 or TP-4 as lndicated.
7. Open or short JP-1 as indieated.

SHIFT
SWITCH

any
170
425
850

any TP-3
170 TP-4
425 TP-4
B5O TP-4

oPEN Vn-7
SHORT VR-1
SHORT VR-2
SHoRT Vn-3

oPEN Vn-8
SHoRT Vn-4
SHORT VN.5
SHORT VR-6

TEST
POINT JP-l

TP-3
TP-4
TP-4
TP-4

ADJ FOR

MAXIMUM

Vn-9 and VR-10 are used to adjust the amplltude balance between the
mark and spaee receive ehannels. They should NOT require
re-adjustment !

2, OTHER USER ADJUST}IENTS :

The only remaining user-adjustable controls are those ln the CRT moni-
tor sub-assembly. The functions of these controls are clearly marked
on the circuit board and you may adjust them if required. The avail-
able controls are:

MARKING LOCATION FUNCTION

V-LIN Right side Adjust vertical linearity
V-HEIGHT Right side Adjust vertical helght
V-HOLD Right side Adjust vertieal oseialltor frequency
VIDEO CENTER Right side Adjusts horizontal centering
SUB-BRIGHT Right side Adjusb brightness of CRT
FOCUS Right side Adjusl focus of display

These are the ONLY user-adjustable eontrols in the CWn6850. P1ease do
attempt re-adjustment of any other controls or use of any junpers not
mentioned in the above discussion. If your CWR6850 still exhibits
problems or eannot be adjust,ed as explained, please contact your de-
aler or the factory for more information.



PAGE 63

CHAPTEN 7
SPECIFI CATIONS

INPUT/OUTPUT:

AUDIO 3O mV to Z V rms, B ohm audio
INPUT: 800 Hz for Morse receive

1000-3000 Hz for RTTY

AUDIO XI'IIT OUT = 25 mV nom, 500 ohms (a43.1
OUTPUT: TAPE OUT = 25 mV nom, 500 ohms (adj.)

EXT.SP = adj. to 2 Watts, 8 ohms

TTL r/oz standard rrL data interface reversl
( FSf TTL ) Mark = +2.'l V

Space = +0.6 V (= CW key down)

MonsE KEY: Transistor switehes !o key + or cireuits
(SW.OUT-CW) Voltage = + or 100 VDC maximum

Current = 100 mA (+V); 10 mA (-V) maximum

SCOPE Separate mark and space conneeti.ons for crossed
0urPUTS: ellipse indieation on x-y scope display.
(OSCILLO) Voltage = 1.0 V p-p typical, 20OK ohms

ASCII Para11e1, Centronics compatible printer output.
PRINTER: Becelved and transmi.tted text may be printed on the

ASCII printer, regardless of code.

KOS SWITCH: NPN transistor switch to ground to control TXIRX
( sl{. ouT- function of station. ( ttsw. ouT REMoTETT )
REMOTE) Voltage = 50 +VDC maximum

Current = 200 mA maximum
Isolation relay or circuits required to switch neg-
ative voltage eontrol lines. '

FSK OUT: NPN transistor switeh to ground to switeh direct
( s}J. oUT-FSK) rsr keying cireult ( r's!{. o[IT FSK'' )

Voltage = 100 +VDC maximum
Curent = 100 mA maximum
Standard : rtON tt = space . ttOFF n = mark ; may be rev-
ersed with internal jumper JP-1.

KEYBOARD; Connection to aeeessory keyboard.

vrDEO Our: RS1T0 standard composite video output;
1.0 V p-p, 72 ohms.
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DATA CODES AND

BAUDOT

CODE:

ASCII
CODE:

RTTY DATA
RATES:

MORSE

CODE:

MODEI,IS:

MORSE:

RTTY
HIGH TONES:

RTTY
LOW TONES:

DISPLAY:

SCREEN:

PAGE

MEMORY:
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RATES:

u.s. standard 5-level rnternational Telegraphic Ar-
phabet No. 2 Baudot code with 1 unit start and 1.5
unit stop bit (CCITT No. Z).

American National standard code for rnformatlon
Int,erchange ( ASCI f ) as defined by Al,lSI Standard
X3.4-1968. 8 unit eode with 1 unit start pulse; 2
unit stop pulse (ISO/CCITT No. 5).

Baudot or Ascrr eodes may be transmitted and rec-
eived at 45.45, 50, 56.88, 74.2, l1O, and 300 baud.

Continental Morse Code including all 1etters, num-
bers, peri.od , eomnla, eoIon, dash, apostrophe , par-
entheses, quote, question mark, and AA, AR, AS, BT,
BT , KN , SK, and emor prosi-gns . Reee i.ve speed
autonatically tracks from 1 to 1 00 Lrpm speeds:
transmit speed may be set for 4 to 33 wpn.

AF Active filter or Phase-Ioek loop filt,er; 800 Hz
nominal eenter frequency.

Mark = 2125 Hz
Space = 2295 Hz ( 170 Shift)

= 2550 Hz (425 Shift)
= 2975 Hz (BSO Shlft)

CW ID = Space tone (aII shifts)

Mark = 1275 Hz ( 170 Shift)
Space = 1445 Hz (170 Shift)

= 1700 Hz (425 Shiit) -
= 2125 Hz (8lO Shift)

CW ID = Space tone (a11 shifts)

Transmit audio tone frequeneies are autmati.calry
set to comespond to selected modem and shift;
N0RM/REV switch changes polarity of RX tones only.

5 inch diagonal measur2 (3.25r, x 4.26r) green CRT;
2A lines of 32 characters per line; four pages may
be secleeted for viewing.

56 lines of 32 characters per line (4 pages); 25
lines of recej-ve text , 15 lines of pretype transmit
text; 12 lines of memory channel storage.
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CHARACTEBS:

SCROLL:

TXIRX CONTROL:

INDICATORS:

LED:

SCREEN:

SCOPE:

KEYBOARD:

MESSAGE STORAGE:
(HENE IS)

FRONT PANEL CONTROLS:

SLIDE INPUT:
CONTROLS: VOLUME:

SPEED:
FINE:

LEVER PO!,[ER

SWITCHES: SEND-
AUTO-
RECEIVE
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FuII upper and lower case letters, all numbers and
punctuation of the ASCII character set, special
graphie symbols for ASCII control codes; 5 x 7 dot
matrix; green eharacters o1 a dark background.

Received text is displayed on bottom I1ne of rec-
eive area of screen; nehr text serolls upward.

Auiomatie Keyboard Operated Switeh (fOS) or manual
keyboard or manual front panel switeh eontrol of
station transmit-recei.ve circuitry (+ voltage).

Four LED indicators show MARK, SPACE, Morse eenter

Luning ( CW) , and Power indi.eator.

One line of sereen shows whieh CTRL- functions are
presently 1n usel eontents of all HERE IS messages
are displayed on page 3. (See APPENDIX B)

Rear panel conneetions to vertical and horizontal
amplifier inputs of an X-Y oscilloscope for conven-
tional erossed-Ioop indication (Oscilloseope NOT

included with CWR6850).

55 keys plus space bar, ASCII keyboard arrangement.
RUB OUT allows back-up emor corfrection.

Six, 64-character user-progranmable HERE IS texts.
CW ID may be included within HERE IS 0 text.

Volume control for received signals.
Volume control to moni.tor CW sidetone
and RTTY transmit tones.
CW transmit speed adjustment.
Fine tuning of RTTY space filter cen-
ter frequency I detent for optimum.

CWR6B50 DC power switch.
SEND: The transeeiver and CWn6850

are set to transmit eontinuosly
AUTO: The transeeiver and CWn6850

TXIBX condition may be set by
keyboard commands,

RECEM: The transcelver and CI{R6850
are set to receive continuosly
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Erase reeelve gcreen, return cursor to
lniiial receive posltion, display 1 st
display page. Clear prlnter output
register and erase memory transmission
buffer.
Turns on C"l{ PLL tracking filter; glves
narroh, bandwidth CW receive response.
Reduces CW recepti-on interpretation
time of word spacing by 25f.
CWID A: Transmit CW ID on SW-OUT CW,

FSK, and 800 Hz tone.
CWID B: Transmit CII ID using AFSK,

mark-space RTTY tones.
PAGE: CyIe display pages on screen.
MODE A: Page cycles between pages 0

and 1; used for recej-ve onIy.
MODE B: Page cycles through all four

pagesl used for TXIRX.
Selects between CW (Morse code) and
RTTY (Baudot or ASCII) eodes.
Seleets between the ASCII (B unlt) and
BAUDOT (5 unit) nmY codes.
Restores Baudot receive to LTHS case.
Restores Baudot receive to FIGS case.
In Baudot gives return to LTRS case
after reception of a space eharaeter.
In ASCII locks receive and transmif
eharacters to upper ease on1y.
Reverses the sense of received signals

does not ehange sense of transmitted
tones.
Six interlocked switehes set data rate
for RTTY transmit and reeeive to:
45.45, 50.01 56.9' 74.2' 110' 3oo baud
Three interloeked switehes set RTTY

transmit and recei.ve shift to 170 , 425
or 850 Hz.
HIGH: Se1ect

transmit
2125 Hz.

LOW: Select
transmit
1275 Hz.

RTTY rrHIGHrr tones for
and reeelve; mark =

RTTY rrlOWrr tones for
and rece j-ve; mark =

RX: Audio signal connected to AF IN
RX jack is interpreted by the

CW and RTTY demodulators.
TAPE: Audio signal eonnected to AF IN

TAPE jack is interpreted by
the CW and RTTY demodulators.
Local rr echoo of transmitted
data is supressed, givlng fulI
duplex operation.

PUSHBUTTON

SWITCHES
RESET ON

FILTER ON

SPACE-
NARROW

CWID A-
CWID B

DISPLAY

CW - RTTY:

ASCII-
BAUDOT

LTR ON

FIG ON

LOCK /
UOS ON

NON REV

BAUD

SHIFT

TONE

RX TAPE
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REAR PANEL
CONNECTIONS:

REAR PANEL
CONTROLS:

MECHANICAL
SPECIFI CATIONS :

CWR6B5O:

KEYBOARD:

}JEIGHTS:

PO}IER:
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KEY BoARD, PRINTER, VIDEo oUT, EXT Sp, PHONE,
TELEGRAPH ffiY, FSK TTL IN, FSK TTL offi, AF OW,
sI{ ouT nEMoTE, SW OUT t'SK, SW oUT CW, oSCTLLO
SPACE, OSCILLO MARK, AFSK OUT TX, AFSK OUT TAPE,
AF IN TAPE, AF IN RX, FUSE, DC 13.9V.

FSK DEMOD: INT: Internal FSK demodulator used
for reception of RTTY.

EXT: Internal FSK demodulator dis-
connected and received data in-
terpreted from the FSK TTL IN
connector.

AFSK GAIN: Controls output leve1 to both AFSK
OUT TX and TAPE connectors.

BRIGHT: Controls eontrast of internal screen.

1?.TtrW x 5.0rH x 12.5ttD (13.25x5. 1x14 clearance)
32.26cm x 12.7 cm x 3l .75cm ( 33. 66x12.95x35 .56 c1r)
Color: Dark gray top and bottom; black front pan-

eI; red, bluer gray, white, and black
switch buttons. Green CRT phosphor.

13.BtrW x 2.3uH x 7.1ttD
35.05cm x 5.84cm x 1B.03em
Color: Light, gray top; dark gray bottom; blue and

gray keytops.

16.5 lbs net, 20 lbs shipping (including keyboard)
7 .5 kg net, 9. 1 kg shipping (:r ncluding keyboard)

12 to 14.5 VDC ( 13.8 VDC nominal), 1.65 Amps.
22 Watts



CONTNOL

KEY

CTRL-A

CTRL-C

CTRL-D

CTRL-E

CTRL-G

CTRL-I

CTRL-L:RETURN L

CTRL-N

CTRL-O

c'hln6850

STATUS
INDICATON

A

P

a
a
a
a

CTRL-P

CTRL-Q: O

CTRL-Q:1
CTRL-Q:2
CTRL-Q: 3
CTRL-Q: other
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APPENDIX A
KEYBOAND CONTNOL COMMAND LIST

Ft,NCTION

0n off control of automatic transmit-
receive operation; SEND-AUTO-RECEM switch
must be in AUTO posltion.

0n off control of reception and transfer
to the printer of ASCII eontrol codes.

Extends CW transmit dash length by 251,,
reduiing the effective C'l{ trweighttr.

0n - off control of echo-baek from transmit
to recei-ve buffer areas.

Inserts signal beII code in transmit buffer;
effeetive only in ASCII and Baudot.

Changes transmit mode from RTTY to CW for
all text to be transmitted. Shows reverse
video star ( r ) in recei-ve buff er.

Load start command to load contents of all
six HERE IS memories from tape; control
passes to tape and CWR6B50 will not respond
fo further keyboard commands until after an
ASCII STX character is received from tape.

In Baudot, inserts FIGS eharacter in trans-
nit buffer; in ASCII inserts S0. No effect
in CW.

In Baudot, inserls LTRi character in trans-
mit buffer; in ASCII inserts SI. No effect
in glil.

0n - off control of the printer.

Set display to page 0
Set display to page 1

Set display to page 2
Set display to page 3
Set display to original display page.
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CIRL-R: 0
CTRL-R: 1

CTRL-R:2
CTRL-R: 3
CTRL-R: 4
CTRL-R: 5
CTRL-R: other

CTRL-S: RETUBN

CTRL-U

CTRL-W:0
CTRL-W:1
CTRL-W: 2
CTRL-W:3
CTRL-W:4
CTRL-W:5
CTRL-W: oLher

CTRL-X

CTRL-Y

CTRL-Z : BS

CTRL-Z : SHIFT-\

CTRL-Z : SHIFT-T

CTRL- ^

CTRL-E

n
R

R

R

R

n

s

U

l{
!{
I{
I{
}J

}J

x
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Read eontents of HERE IS 0 for transmission
Read eontents of HERE IS 1 for transmission
Read contents of HERE IS 2 for transmission
Bead contents of HEBE IS 3 for transmisslon
Read contents of HERE IS 4 for transmission
Bead eontents of HERE IS 5 for transmi-ssion
Reset CTRL-R conmand

Transmlt contents of all 6 HERE IS messages
to tape recorder for storage.

RTTY transmit speed is slowed to 25-baud
equivalent speed by increasing the length of
the stop pu1se. The baud rate of the ehar-
aeter itself is not changed from that set by
the BAUD swltch.

Program HERE IS ,10; end with BUB OUT key.
Program HERE IS lt1; end with RUB OUT key.
Program HERE IS ll2; end with RUB OUT key.
Program HERE IS tl31' end with RIIB OUT key.
Program HERE IS lt[; end with RUB OUT key.
Progran HERE IS lt5; end with RUB OUT key.
Cancel CTRL-W conmand.

Turn on transmitter and transmit datal works
when SEND-AUTO-RECEM switch is in AUTO;
transmitter stays on until second CTRL-X
is used to turn transmitter off.

0n - off control of word mode transmi.ssi.on.

Deletes final line in transmit buffer area;
repeated BS op2ration deletes preeeeding
line wlthout further need of CTRL-Z.

Deletes arr text ,; t".n"iit buffer.

0n off control of insertion of CW text in
stream of otherwise RTTY in transmit buffer

Turns on sync-idle; stops sending transmit
text until turned off with 2nd CTRL- ^.

Inserts Nt L code in transmit buffer in
ASCII; BLANK eode in Baudot. No effeet in
c}I.
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APPENDIX B
CWN685O DISPLAY FORMAT

TOTAL DISPLAY CAPABILITY:

LINE
N0.

1

2

3
4

5
6
7
8
9

10

11

12

13
14

15
16

17

1g

19

20
21
22
23

30
31

32

36
3T
38
39
40
41

42
43
44

DISPLAY
CONTENT

-(page 0 shown)

PAGE O

. . . Recelve Text Display Area. . . .
. (Lines 2-27)

.. .26 Lines , 832 Characters. . . . .

PAGE 1

24
25 E.-.--;n"""ive cursor starts here..
26
27
28 ..Tape Store Output Buffer
29 ..Staius Indicators.......F.....-(page

1,2,3
shown)

I

I

PAGE 3
( lower

8
Iines )

l
33
34
35

PAGE 2

....Transmit Buffer Area
..Lines 30 - 44

. . . . 15 Lines, 480 Characters.. . .

45 ...HERE IS 0....
46 .. (Lines 45-46)
47 ...HERE rS '1....
48 .. (Lines 47-48)....
49 ...HERE rS 2....
50 .. (Lines 49-50)....
51 ...HERE rS 3....
52 .. (Lines 51-52)
53 ...HERE IS 4....
54 . . (LineS 53-54).. ..
55 ...HERE IS 5..,,

I

I

PAGE 3
( Upper

12
I ines )
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PAGE O AND PAGE 1 DISPLAI FORT'IAT:

PAGE O

LINE DISPLAY
NO CONTENT

1 ......Blank.......... .....8J-(Page No.)
2 aa.aa..aaaaa.aa.a..a....oaaaa..a

.. .Top Portion of Receiv€.......

. . . .. ....Display.. . . .. . . ..... . ..

.. ( 19 1ines, 608 characters)....

PAGE 7 1

3
4

5
6

7

B

9
10
11

12
13

14
15

16
17

18
1g

20

aaoaaaa

Repeated
on

Page 1

PAGE 1

LINE DISPLAY
NO CONTENTS

13
'14

15
16

17

1B

1g

20 ...Bottom Portion of Receive.... .
21 .. o.. .Disp1ay... o.
22 ...15 Llnes, 480 CharacterS.....
23 .. o.... . (Lines 13-27 )..... o.....
24 .. ...
25 E..

28 ...Tape Store Output Buffer.....
?9 .....Sbatus Indicators.........m-(Page No.)
30 .. ..Top of Transmit Buffer.... ..
31 ....3 Lines, 96 Characters......
32 ...... (Lines 30-32)....

Note: ONLY Page 0 and Page l are available in TTMODE Att

Repeated
from

hge 0

26
27
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PAGE 2 AND PAGE 3 DISPLAY FORMAT:

LINE
NO

PAGE 72

25
26
27
28
2g
30
31

32
33
34
35
36
37
38
39
40
41
42
43
44

LINE
NO

PAGE 2

DISPLAY
CONTENTS

Q. . nottom of Receive Buf fer. . . . .
....3 Lines, 96 CharacterS......
o......(Llnes ?5-27)............
...Tape Store 0utput Buffer. o...

Status Indicators.........E-(Page No.)

....A11 of Transmit Buffer.. o...

...15 Lines, 480 Characters.....

PAGE 3

DISPLAY
CONTENTS

45 ....HERE rS 0....
46 ...(Lines 46,46)....
4T .........HERE rS 1.............
48 ... (Lines 47,48)....
49 ....HERE rS 2....
50 ...(Lines 49,50)......:....
51 .... o....HERE IS 3.............
52 .. . (Lines 51,52) ... .. .. ....
53 ....HERE rS 4.............
54 ...(Lines 53154)....o......
55 ....HERE rS 5....
56 ... (Lines 55,56)....... o...
25 E...Bottom of Receive Buffer....
26 3 Lines, 96 Characters
27 . . (Lines 25-27 )....
28 ...Tape Store Output Buffer.....
29 ... o.Status Indicators.. ... . . o.E- (Page No. )
30 Top of Transmit Buffer.....
31 3 Lines, 96 Characters
32 .. . o... (Lines 30-32)............

Note: ttMODE Bft must be selected to view Pages 1 and 2.
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LIMITED WARNANTY

HAL Connunieations Corp. of Urbana, Illinois, hereby warrants to the
original retail purehaser only that the produets herein described and
sold shaU be free from defeets in materials and worknanship for a
period of one year from the date of sale to the original retail pur-
chaser.

In the event of a defect in naterials or workmanship during the war-
ranty period, HAL Communications Corp. wiII, Bt 1ts own expenser p€-
pair the defect,ive unit and replace any defecbive parts. Cost of
shipping the unit to HAL Conmunlcatlons Corp. shall be paid by the
purchaser, as well as costs of removal and rei,nstallation of the unit.
HAL Communicat,ions Corp. will bear the shipping costs j.ncumed in re-
turning the unit to the purehaser (48 conti.guous states only).

obtain service under this warranty, the original purchaser should
the following:

Notifyr ES soon as possible, the Customer Service Department of
the orlginal selling dealer or HAL Communlcations Corp., Box 365,
Urbana, Illinois, 61801, eifher ln writing or by telephone, of the
existence of a possible defect.
At the tine of notification, identify the model and serial number,
date of purchase, plaee of purchase, and Lhe possible defect;
HoId the unit untlI a written return authorizatlon is received.
Return the unit, freight prepald, upon the receipt of the written
return authorization with a copy of the original bill of sale for
Lhe equipment.

Correct installation, use, maintenance, and repair are essential for
proper performance of this product, The purchaser should earefully
read the technical, manual.

This warcanty does not apply to any defeet 
'rfriof, . HAL Communications

Corp. determines is due to any of the following:

1. Improper malntenance or repair, i.ncluding the lnstallatlon of
parts or aecessories ihai do not conform to the quality and spec-
ifieations of the original parts;

2. Misuse, abuse, neglect, improper installati-on, or improper opera-
tion ( including operation without a proper safety ground connec-
tion);

3. Aeeidental or intentional damage.

3.
4.
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All implied wamanties, if any, are limited ln durafion to a period of
one year from the date of purehase by the original retall purchaser.
(Some states do not allow limitatlons on how long an inplied wamanty
lastsr so the above llmitation may not apply to you. )

HAL Communieations Corp. disclaims any liability for incidental or
consequentlal damages arising out of the use of, or inability to use,
this product. (Some states do not allow the exclusion or llmitation
of ineidental or eonsequential damagesr so t,he above limitation or ex-
elusion may not apply to you. )

This warranty gives you specific legal right,s, and you nay also have
other rights which vary from state to state.
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CWR685O I,IANUAL ADDENDUM 1

The following additions apply to your CWR6B50 "

The command tt CTRL-Bn may be used to give a ttbreakrr transmit eondi-
tion. The ttbreaktt command in RTTY gives continuous SPACE condl-
tion output until a second CTRL-B is typed. The rrbreakrr command

in CW gives continuous ttkey-downn condition until a second CTRL-B
is typed. The CTRL-B command may only be used when the
SEND-AUTO-RECEM switch is 1n the SEND position. Actlvity of the
nbreakr command is shown by the letter rrBrr in the status line.

The double vertieal arrow symbol ( + ) at, the right-hand side of
the status line is used to indieate that a command is walting
further input from the keyboard. Except for the ESC command, com-
mands showing ( + ) can be cancelled wlth the RUBOUT key. AIso,
the command will be cancelled if a key other than the proper res-
ponse is typed (for example any key except nETUnN after a CTRL-L).
The exception is, of course, when CTRL-W is used to program the
HERE IS messages; only the RUBOUT ends HERE IS programming.

An open ( ===) ) or closed (-) right-amow on the status line
shows that data input from the keyboard is not being aceepted
(such as during CTRL-L or CTRL-S operations). The arow changes
from open (==+) to closed (*) when the operation is active.
Only the RESET front panel switch may be used to cancel the
right-arrow eommands.

The CTRL-Q:n command is used to change the display page from the
keyboard as explained on page 68 of the manual. When the CWR6B50

is first turned onr the display is set-to display page 1 on the
screen; other pages may be set with the CThL-Q:O, CTRL-Q:2, etc.
commands. CTBL-Q:5 will reset the display back to page 1. The
CTRL-Q:5 return page may be set to any other page with the follow-
ing procedure: Use CTRL-Q:n to select the desired ndefaultrr dis-
play page and then type CTRL-Q:6. Now, the display will return to
the new trdefaulttr page when CTRL-Q:5 is used.

1.

2.

3.

4.
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5. The following precautions apply when usi-ng the CWn6850 with the
ICoM brand of HF transeeivers (IC7fi1720,720A,730):
E. When using SW-OUT FSK conneeti-on (see section 5.3 of the man-

uaI) fo drive fhe direct FSK connection of the ICOM tran-
sceivers, it is necessary to invert the normal sense of the
FSK output, from mark = tronrr to space = rronr. To make t,his
change, refer to section 6.4 of the manual and short-across
jumper JP-1 on the digital board (top board). See Figure 10.
for t,he locati-on of JP- 1 . Refer to item ( c ) below for furth-
er considerations.

b. 0n the IC7 10 and fCT 20 ( Uut NOT t,he IC720A) , the FSK TTL OUT

eonnection may be used in place of the SI'I-0UT FSK conneetion
for direct FSK, subject to conditions listed in (c) beIow.

c. Measure fhe voltage at the FSK input termlnal to the IC0M
transcei-ver:
j-. If a voltage larger than 5 volts is measured, use the

SW-OUT FSK conneetion outlined in step (a) above.
ii. If no voltage is measured, use the FSK TTL OUT eonnec-

tion as discussed in step (b) above.
d. Do NOT use the audlo signal on pin 4 of the ICOM aecessory

connector for audio output connection; connect the EXT-SP
terminal of the ICOM to the AF IN RX connector of the CWR6B50
instead.

e. Use the REV position of the NOR-REV switch of the CWR6B50.
f. When transmitting CW, place a solder short across JP-? on the

digital board (top board) as explalned in section 6.4 of the
manual.

g. If problems are experi-eneed with transmit-receive control of
the ICOM transceiver by the CWR6850, j-t may be necessary to
change the value of R50 on the digital board. R50 is loeated
at the center rear of the eircuit board and is presently a
1500 ohm resistor. Because of the high cument relays used
in the ICOM transceivers, it may be necessary to replace the
1500 ohm resistor with a 470 ohm resistor. This has not been
found to a problem in our testing of the CWR6B50, bub may be
present on some units due to IC0M p?oductlon varj-ations
between units.

6. The special consi-derati.ons for the ICOM brand of HF bransceivers
does not seem to apply to other manufacturerr s brands of tran-
sceivers with the possible exception of the ehoice of audio outpul
connection to the transcej-ver. ALWAYS use a low-impedance audlo
output such as the external speaker connection ( or Kenwood phone
pateh output) rather than a high-impedance, low-level output (such
as the Tn7 auxilliary output).


