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WARRANTY

The HAL Communications DS-3000 KSR Video Display Terminal is fully warranteed
against defects in materials and workmanship for a Period of one year. Should
repair or replacement parts be requi red, notify HAL Communications Corporation
promptly. Please do not return your unit to the factory for repair or adjust-
ment until you have received a written return authorization.

HAL Communications assumes no responsibility for the repair or replacement of
parts for units which have been damaged, abused, improperly installed, or modi-
fied and reserves the right to change the design of this equipment without in-
curring obl igation to incorporate such changes into existing units. operation
of thii equipment without a proper safety ground connection (as described in
this manuil) wi I I inval idate this warranty. This warranty is not transferable.
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Addendum to DS-3OOO KSR Manual
June 16, 1978

MORSE ONLY OPERATION OF THE DS-3OOO U3.2 KSR

The following I ist of operating procedures is offered to clarify
some of the details of CW operation with the tiAL DS-3OOO U3.2 KSR Terminal -

This I ist should provide adequate information to both receive and transmit
Morse code with the terminal , but a thorough study of the manual wil I

reveal still more features available on the DS-3000 KSR V3'

Hook-up the cables between the DS-3000 KSR, ST-5000, and transceiver.

Set the front panel switches of the DS-3000 to:
SYNCH IDLE = OFF

UNSH I FT 0N SPACE = OFF

MODE = CONT

M0DE = BAUD0T (note this!)
Turn on the power to the DS-3000 KSR and the transceiver. At this
point, Ieave the ST-5000 power 0FF.

After the screen warms uP, the screen should display:

"BAUD = 45"

Change the right-hand mode sr,uitch to M0RSE and depress and release
the RETURN key. The message on the screen should change to:

"WPl,l = 696 rl

Type one, two, or three numbers that represent your desired tr?n:mit_
Morse code speed in wpm (t to 199 wpm). BE SURE YoU D0 NoT LEAVE THE

SPEED SET AT ZERO. For example, entering tt$' wil I set the transmit
speed to exactly 25 wpm. This setting in no way affects the receive
speed the DS-3000 KSR automatica{ly adjusts to the speed of the
station you are receiving

After typing the transmit speed, depress and release the RETURN key.
The speed message will disappear and the screen will be blank, ready
to receive signals.
(A modified form of this procedure can be used at any time to change
the transmit Morse code speed see step 17.)

Set the transceiver to CI^/ mode (either SSB mode could also be used for
reception only) and peak the receiver as you r,lould normal Iy do on either
noise or received signals. Now, tune the receiver to a section of the
band where there are FEW signals (Uut do NOT disconnect the antenna!).

l.
2.

3.

l+.

7.

8.

I



Morse only operation of DS-3000 KSR

Page 2.

9. With ONLY noise being received by the transceiver, adjust the
THRESH0LD control on the DS-3OOO KSR front panel, rotating in
a clockwise direction until the CW DETECT I ight starts to f Iash
with the noise. Now, decrease the THRESHOLD control counter
clockwise until the light just stops flashing with the noise. This
adjustment should hold for al I operation on this particular band.
The exact setting may change as you change bands due to changing
noise conditions, but the proper control position wil I always be
fairly close to this position. AIso, the correct setting may change
somewhat wi th f ilter bandwidth or when another receiver is connected.
(t',tost transceivers do select a narrower bandwidth filter in the CW

position than in the SSB position, possibly requiring different
THRESHOLD control settings.) lmportant points to remember are:
(l) the light should flash infrequently on noise, but should flash
with the CW signal (see next step), and (Z) avoid the temptation to
be frequently adjusting the THRESH0LD control the proper setting
will not change appreciably under normal conditions.

SPECIAL N0TE: The above references to the THRESHOLD control apply to
Version 3.2 DS-3000 KSR terminals. The previous Version 3.1 model
does NOT have a front panel threshold control. Rather, this control
is circuit-board mounted and can accessed with a small screw driver
through a vent-hole in the top left of the cabinet (row 3, hole 4

from the left) "s indicated in the DS-3OOO KSR manual, page 4-2.
Since this adjustment should be requi red inf requently, this I imited
access may be adequate. However, should you desire to add the THRESH0LD

control to your Version 3.1 terminal, HAL can supply the control,
knob, wires, and instructions for modification. However, it is
recommended that the control be mounted on the real panel due to
clearance restrictions of the Version 3.1 cabinet front panel area.

Now, tune- in a CW station look for a moderately strong s ignal
that sounds Iike a good lfist" until you are experienced at tuning.
(f fre WIAW code transmiss ions are excel I ent for gett ing fami I iar
with Morse reception.
Proper receiver tuning is achieved when the CW DETECT I ight of the
DS-3000 KSR flashes with the signal - light on when the sending
key is closed (tone on) and off when the key is open (no tone).
To minimize noise interference, quite na'rrow audio f il ters are
used in the DS-3OOO KSR, tuned to an 8OO Hz center frequency.
Optimum receiver tuning therefore occurs when the CW tone is
close to 8oo Hz.

When the receiver is properly tuned, the CW DETECT light should
blink on and off with the CW signal. The DS-3000 will take from
2 to I0 characters to "lock'! onto the received s ignal. Until
the KSR starts "tracking" the signal, you may see E's, T's, or
other incorrect characters on the screen (star ii is also common).
After the tracking starts, the screen will show the next-to-last
received character, always displaying one character behind. The
terminal retains the last character to use as a comparison of dot
and dash lengths to determine the next character. lf the received
signal stops, ES in a pause or the end of a transmission, the final
character wil I be held for approximately f ive seconds and then displayed

l0

ll
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Morse only operation of DS-3OOO KSR
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13. AT ANY TIHE, if it appears that the terminal is not responding
to the received Morse code, even though the CI^, DETECT I isht is
flashing correctly, reset the Morse decoder by depressing and

holding the CTRL key whi Ie pressing the R key (release CTRL

after releasing the R kuy). This reset should correct most

"lock-up" problems of the decoder, particularlt those caused
by reception of a continuous carrier which may be interpreted
by the KSR as a very slow CW signal. (n severe power I ine
transient may cause interruption of the internal computer of
the DS-3OOO that can only be corrected by turning the AC power

off and then back oD, as outlined in steps 2 7. This is
an infrequent occurance, however and the CTRL R will reset
most "lock-uprr s i tuations.

14. You can listen to the signal and check the
how well the signal is being decoded. lf
are seen, it is probably caused by one of

screen to determi ne
a Iarge number of errors
the fol lowing problems:

the CW DETECT I ighta. The receiver is not correctly tuned
does not "fol low" the CW signal.

b. The signal is so weak that it fades into the noise, thus
missing dots or dashes in a character. Our mind does a

pretty good job of "filling-in-the-blanks", but the comPuter
just displays what it hears.

c. There are interfering signals very close in frequency to the
desired one. This problem is minimized with the sharp filters
in the DS-3000 KSR, but will still cause mis-prints if the
frequencies are too close.

d. There are very strong signals moderately close in frequency to
the desired one. What usually happens here is that even though
the frequency separation may be fairly wide, the strong signal
tends to control the receiver AGC and therefore reduce the
volume of the weaker, desired signal indirectly. Use of a good

narrow bandwidth CW filter in-the receiver helps this problem
cons iderab I y. Somet imes , turn i ng_-tlie AGC of f and us ing a manua I

RF gain control may also helP.

e. The ,,f ist,r of the sending operator is bad. The computer is real ly
quite tolerant of poorly-sent CW, but there are some "swing-fistsrl
that defie computer decoder. The only soluticn in this case is to
select another signal and hope that the fellow buys a keyboard soon!

f. Well sent dots and dashes, but sloppy Ietters. The computer
displays what it "hears" if you send four unstead of five dots
for a five an t'Hrr will appear instead of a 1'.5t'' sending 6 dots
will result in a star (rk) on the screen, indicating receptlon of
a non-val id Morse character. ALL non-val id characters (includes
run-together letters) display as a star ('*) on the screen.
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15. To transmit CW, just start typing on the keyboard. The CW signal
will key the transmitter directly as well as the internal side-tone
osciIIator of the DS-3000. Note that it is easy to "get-ahead" of
the transmi tted CW, part i cul arly at low transmi tt i ng speeds. The
DS-3000 is designed to allow you to get up to 255 characters ahead
of the output, but this can be confusing since the code you hear
from the side-tone is different from that for the letters you are
typing. A I ittle practice wi I I let you get used to this.

15. Until you get really good at typing Morse code, w€ recommend that
you transmit Morse code ONLY using the CONT (continuous) mode
because of the confusing outputs that can result from use of
Page, Line, or Word modes. After some practice (off the air!),
you may wi sh to try l'Jord mode, but remember, noth i ng is transmitted
until after you type the first letter of the next word in a string.
This means that you should always try to stay at least two whole
words ahead of the transmitted signal to avoid some pctential ly
conf us i ng pauses for the guy t ry i ng to copy your CW ! Al so, rernember
to type a RETURN as the very last character of each transmission to
assure that the DS-3OOO itself goes back to a receive condition.

17. The transmit speed of the DS-3000 KSR is very accurately set with
digital electronics to the wpm you select. lt stays at that speed
until either you change it or the power is turned off. The speed
is set initially with the procedure of steps 3 7. After rhe initial
setting, you can examine what speed is currently set by typing CTRL V
(press and hold CTRL while typing V, release V before CTRL). This
causes the speed message ,,,,pM = g?5 , to reappear. lf you wish

to continue sending at 25 wpffi, type RETURN;
type the new speed and then RETURN. NOTE:
while transmitting the output signal to the
you hit RETURN, Et which time it will resume

i f you want to change speed,
lf you examine the speed
transmi tter wil I stop until
at the new output speed.

18. tn CONT (continuous) mode, go back to receive by not typing and
waiting for any accumulated characters to transmit out of the buffer.
lf you use any of the edit modes (Page, l-ine, or Word), ALWAYS end
each transmiss ion with a RETURN key th i s .assures that the DS-3OOO KSR
will go back to receive mode and not be left in transmit mode, waiting
for more keyboard typing to be transmitted. To be safe, it is a good
operating practice to ALWAYS end a transmission with RETURN in al I
modes of operation, including BAUDOT and ASCt I RTTY.

19. Use CTRL-SHIFT-P to program the HERE lS as explained on page \-12 of
the DS-3000 KSR manual. similarly, the "QUlcK BR0WN FOx ." iest
message may be transmitted in Morse with CTRL-SHIFT-0. lf you have
a lot of characters in the output buffer that you would rather not
have transmitted, the entire string may be cancelled with CTRL-X.

20. An additional feature of the DS-3OOO KSR V3 is the Morse-to-RTTy data
converter. l^/hen the Morse mode is selected on the DS-3OOO KSR, al I
received AND transmitted signals also key the RTTY connector of the
DS-3OOO. Thus, if a teleprinter is connected in the Ioop with the
DS-3000 and 5T-6000, the Morse messages may also be printed! Two
notes of caution, however: (t) the ST-5000 should be set for LOCAL
rather than for LINE operation to prevent interference between the
demodulator and the DS-3000 when receiving; (2) th. RTTY output wil I
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20. (cont'd)
be at the speed AND mode that existed BEF0RE you switched to
the MORSE mode. Thus in the example of steps 3 7, the terminal
was initially turned-on for BAUDOT, \5 baud operation, which is what
will appear at the RTTY connector when Morse is received or sent.
lf ASCll, I I0 baud had been selected prior to entering the Morse
mode, then the RTTY output wil I be ASCII at I I0 baud. ln addition
to providing a printer interface for Morse, this feature also allows
use of the RTTY equipment keyboard or tape equipment to transmit
Morse code: Ioop interuptions are converted into Morse code to
be transmitted. Therefore, the DS-3000 KSR and 5T-6000 can be
combined with other RTTY equipment to produce a very f Iexible,
al l-mode station. However, note that Ioop interruptions by the
demodulator due to tones or noise wi I I also be interpreted as data
to be transmi tted, thus the precaut i on ( I ) .

To summarize, consider these steps to operate the DS-3OOO KSR in Morse:

A. Hook-up cabl es
B. Set DS-3000 switches (tolE=oFFi us0S=0FF; M0DE=CoNT; MODE=BAUDoT)

C. Turn-on DS-3000 KSR and transceiver (leave ST-5000 off)
D. See ''BAUD = 45"
E. Change M0DE to M0RSE; See I'WPM = AAA rr

F. Enter transmit speed and RETURN

G. Tune the receiver away from signals (to noise)
H. Set the THRESH0LD control
l. Tune a CW signal until the CW DETECT I ight f Iashes with the signal
J. Correct "lock-up" with CTRL-R
K. See step 14 for ways to improve copy
L. Transmit by typing on keyboard
M. Examine transmit speed with CTRL-V; change = new speed + RETURN.

N. ALWAYS hit RETURN at the end of a transmitted message.
0. Program HERE lS with CTRL-SHIFT-P
P. QUICK BROWN FOX . . . message with CTRL-SHIFT-O
Q. Clear output buffer with CTRL-X

\
I,)



1, InrnooucrroN

The HAL Cornmunications l,lode I DS-3000 KSR is a microprocessor controlled send-
receive video display terminal for use in serial data communications. lt is
available in two standard versions: version 2.X for use in serial Baudot (5-unit)
code applications or serial ASCII (8-unit) code appl ications and version J.X for
use in either Baudot, ASCllor l'lorse code applications. The features and charac-
teristics of the terminals are, for the most part, controlled by program subrou-
tines that are factory programmed on R0 (read only memory) integrated circuits.
The "X'r in the version number designates the subroutines used. Thus, as new fea-
tures are incorporated in the program subroutines, earlier units can be up-dated
at moderate cost, reducing obsolescence.

The display portion of the DS-3000 KSR presents received and transmitted
data on a CRT (cathode ray tube) screen in a format of 16 lines of 72 characters
each. Non-overprint and switch selectable unshi ft-on-space (Baudot only) are
automatic receive features of the display. Received signals are normal ly written
from the top of the screen down. Llhen the bottom line is filled, the entire dis-
play shifts up one line and succeeding data is written on the bottom line. All
standard alpha-numeric characters and standard punctuation symbols (as well as
some standard ASCII symbols in ASCII mode) can be written on the screen. An
underl ine cursor indicates the next screen position to be written.

Transmitted data is entered on a 52 key keyboard arranged in a standard
ASCII format (similar to a standard typewriter keyboard). Keyboa rd data may be
transmitted as it is entered. Alternately, the text can be composed, edited, and
then transmitted in batches of one word, one line, or the complete page. A 256 :

character output buffer is used to prevent over-writing if the typing speed ex-
ceeds the output data rate. Editing in word, line, and page nodes is accomplished
by repositioning the cursor and over-typing the segment to be corrected.

The DS-3000 KSR will send and receive five Baudot speeds (60, 66,75, 100,
and 132 wpm), five AsCll data rares (110, 150, 3oo, 5oo, and 1200 baud), and
1-175 wpm orse code (version 3,X only). The ASCII code is 11 units long for
110 baud and 10 units for all other baud rates. The eighth (parity) bit is al-
ways set to sPace.

A user programmable character string of up to l2Ttharacters (63 in version
3,X) may be transmitted with the HERE lS key. Another control combination of
keys allows transmission of the standard rrTHE qUICK BRol.rN Fox. . .rrtest message.
When the word or line mode of transmission is used, a series of Figs (Baudot) or
null (ASCll) codes may be generated while editing to maintain a continuous output
data rate. Receipt or transmission of the bell code wi ll cause an audible tone
to be generated.

A KOS (keyboard operated switch) circuit is included in the terminal to allow
automatic transmit-receive control of external equipment.

The 8080A integrated circuit microprocessor system is used to control the
display and transmission functions of the terminal. Flexibil ity is assured
through use of facto ry- p rog rarnrned Rotis to store the control I ing program subrou-
tines. A total of five circuit boards are used in the DS-3000 KSR: the master 

I

logic board, the keyswitch circuit board, the power supply board, the l/0 (lnput/ -J

l-l



0utput) i nterface
terface board, i s

cui trY are housed

board, and the signal-bel I board. A sixth board, the Morse in-
used in Version l.X. The keyboard and digital electronic cir-
in an attractive metal cabinet'

The DS-3000 KSR will operate from power sources of 105 to 125 or 210 to 250

vac, !0 or 60 Hz. rfr. aispiay Portion of the terminal requires only a power and

video cable connection t.-it"'keyboard section and may therefore be seParated by

as much as 100 ft. if desired. A six-conductor connector on the rear-panel allows

connection to eithercuti"t-",tt"ni loop ot EIA - Rs-232c compatible- data ci r-

"riir. 
- 

ii. XOi i["VUo"ri-op"r"tuJ switch) trans.mit-receive control line is also

provided on the data "."i""[... 
--lloise 

input "na'outpri 
connections (Version 3.X)

lr" made via three-conductor connectors on the rear panel '

Figure 1.1 The DS-3000 KSR Video Display Terminal
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2, Specrrtcarror,ts

Versions: 2.x Baudot (5-unit) 0R ASCtt (8-unit) serial code compatible
(The "X" denotes the version of the control program subrou-
tine contained in ROil)

3. X Baudot, ASC I I or I'10RSE codes

lnput / 0utput Da ta:
Voltage lnput (compatible with EIA - RS-232C format)

Mark: -5 to - 15 VDC

Space: +5 to +15 VDC

lmpedance: 120 ohms or greater
Current lnput (compatible with current loops)

Hark: 18 - 120 ma

Space:0-2ma
lmpedance: 20 ohms or less (in series with loop)
lsolation: l0 megohms minimum, 200 VDC maximum (to case)

Data output: Transmitted data keys the loop circuit (ilark = loop cur-
rent, Space = no loop current) and also provides switched
voltage outputs compatible with RS-232C.

l4orse lnput: (Version 3.X only) 5OO unbalanced audio input

Morse 0utput: (Version 3.X only) Transistor switch for keying a positive
or negative voltage to ground. Rated +150 VDC @ 150 Ma.

Data Rates:

Baudot (5- un i t) code:
45 baud ( 6o wpm; select time = 22.0 ms)
50 baud ( 65 wpm; select time = 20.0 ms)
57 baud ( 75 wpm; select time = 17,57 ns)
74 baud (lOO wpm; select time = 13.47 ms)

100 baud (t3Z wpm; select time = .l0.0 
ms)

ASCII (8-unit) code:
110 baud ( tO cps) (cps = characterS-per-second).|50 baud ( 15 cps)
300 baud ( 3O cps)
500 baud ( 6o cps)

1200 baud (t ZO cps)

l.lorse code: (Version 3.X only) Data rate variable over the range l-l/! wpm

Data Rate Stabil lty: Crystal control led to within + l.0Z

Data Fo rma t:
Baudot (5-unit) code: 7.5 unit codel start pulse = I unit, data pulses =

5 x 1 unit each, stop pulse = 1.5 units.
ASCII (8-unit) code: lO or tl unit code; start pulse = I unit, data

pulses=8x I unit each, stoppulse=2or3 units. )

2-1
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Keyboa rd:

Format:

HERE I S:

Test:

Di splay Characteri st i cs :

Screen capaci ty:
Cha racter format:
Character polarity:
Page format:
Screen s i ze:

Video 0utput:

Lines per frame:

Standard 52 key ASCI I arrangement with shift, control, and N-key
rollover.
User programmable character string of up to 127 characters (63 in
Version 3.X).
Generates "THE QUICK BR0WN FOX JUMPS 0VER THE LAZY DOGIS BACK

0123\55789'r test message upon command.

Line and field rate:

Timing stabi I ity:
Composi te video output:
Output impedance:
0utPut connector:
Peak video bandwidth:

1152 characters
5xTdotmatrix
I^/hite characters on a dark screen background
16 I ines of 72 characters per line ., ,)

12tt (f o cm) d iagona I measu re (88 i n' ; 570 cm')
(9',, 1 1", 14", and 17" displays are avai Iable on special
order at extra cost).

520 non- i nterl aced (standard)
621+ non- i nterl aced (optional )
15.625 kHz, 60 Hz (standard)
15 .625 kHz, 50 Hz (opt i ona I )
Crystal controlled to within + 0.1%
1.0 v p-p, negative sync
75 ohms
UG- 1 094, BNC-type coaxial connector
6.1 MHz

Textured blue bottom and sides, beige top
13.5,, (34.3 cm) H x 18,' (\5.7 cm) D x 12" (lo.S cm) ld

28 lbs (12.7 kg) net; 35 lbs (15.9 kg) shippins
105 125 or 210 250 vac, 50-50 Hz, 7O watts

Physical data:

Cabinet finish:
S ize:
Weight:
Power requi rement:

0ther features:
Bell:
Cursor control:

Audible tone is generated
The underl i ne cursor may

tion by keyboard control.
upper-left corner of the

when'BELL code is received
be positioned to any screen loca-

Normal "Home" location is the
display.

Termi na I operat i ng modes :

Rece i ve: lncoming data is normal ly wri tten f rom the top I ine of the
display down. After the bottom line of the screen is
fi I led, al I I ines shift-up (scrol ls up) and new data is
written on the bottom line. When the display scrolls uP,

the toP line is lost.
The display wi I I automatical ly perform a carriage return
(Cn; and line-feed (ff) operation if the 72 character line
is exceeded. To prevent accidental over-Printing, the dis-
play ignores received CR codes and generates LF as well as

CR whenever a LF code is received.

Non over-print:

2-2



Unshift on space:

Cont i nuous trans-
mission:

L i ne transmi ss ion:

Word transmi ss ion:

Page transmi ss ion:

Synchronous I d le:

Word wrap-around:

when the DS-3000 KSR is operated in the Baudot mode, the
Unshift-on-space feature may be activated. This feature au-
tomatically causes the display to shif t to Ietters (lrns;
case after receipt of a space code. This feature is particu-
larly useful when receiving noisy radio data.

When the cont i nuous transmi ss ion mode swi tch i s act i vated,
data entry via the keyboard is immediately transmitted. A
255 character output buffer prevents "over-run" if the typing
speed exceeds the output data rate. Keyboard data is dis-
played on the screen starting at the last cursor position.

when the line mode switch is activated, keyboard data may be
entered and edited one Iine at a time. The keyboard entries
are written on the bottom line of the display and are not
transmitted until after the CR key is operated.

A sub-feature that can be selected (uv control keys) when
operating in I ine mode is transmission of keyboard data one
word at a time. ln this case, keyboard data is not trans-
mitted until a character following a space is typed. The
data can thus be composed, edited, and transmitted one word
at a time.

Through use of rhe CTRL A(Sfx), CTRL W(efg), and CTRL
C(ETX) control keys, keyboard data can be composed and edited
a full screen (or "page") at a time. This mode can be sel-
ected in either Line or Continuous positions of the mode
switch. ln page mode, the entire screen is devoted to dis-
play of keyboard data. Data is not transmitted until after
the CTRL-C sequence is typed.

When the SYNC IDLE switch is activated, LTRS codes (gRUOOf
mode) or NULL codes (nSClt mode) are inserted whenever there
is a pause in the typing. The SYNC IDLE feature only func-
tions in Line and Word modes and then only when there is
keyboard-entered data in the edit buffer. SYNC IDLE does not
function in either continuous or page modes.

When either line or word mode is selected, an automatic word
wrap-around feature is activated. Word wrap-around prevents
the splitting of a word at the end of a line that would nor-
mal ly occur because of the automatic CR-LF feature. lf more
than 72 characters are typed in a Iine (between CR opera-
tions), the characters following the last space are moved to
the next Iine. ln line mode, this also causes the original
line to be transmitted (less the characters that have been
moved).

The cursor can be positioned anywhere on the screen by using
control keys on the keyboard. Editing in line, word, and
page modes is accomplished by positioning the cursor where a

change is desired and then over-typing any previous text. ]

Cursor control:
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KOS:

The cursor can be moved incrementally (one space or line at
a time) in all four directions and can also be positioned
directly at the "home" position (upper left corner of screen).
Cursor positioning in Baudot nrode only affects the display
Screen and does not generate output data codes. Cursor posi-
tion instructions in ASCI I mode do generate the corresponding
output ASCII codes, except when using Page, line, or word
modes.

A KOS (keyboard operated switch) circuit is included in the
terminal that can be used to control the transmit-receive
function of external equipment. An NPN-transistor in the
KSR is used to switch the KOS control Iine to ground under
transmit conditions. The control line can therefore be used
directly to switch medium power (ZOO v, 100 ma recommended
maximums) positive dc control circuits or a relay. The KOS

line is in transmit mode whenever data is output from the
termi na I .

I
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3, IrusrnlLATIoN

3.1 lnitial lnspection

Upon receipt of the DS-3000 KSR, unpack the keyboard section and display sec-
tions and inspect each careful ly for evidence of shipping damage. lf evidence of
shipping damage is found, contact the carrier immediately, Beiore discarding the
packing material, check that all parts and accessories are accounted for. li any
are missing, please notify the factory or distributor in writing. The fol lowing
parts and accessories are furnished with the DS-3000 KSR:

Accessory Parts:
I - 12 inch long video cable, BNC connector on one end, UHF connector

on the other end
I - Non-captive AC power cord
2 - 03-09-1061 6-pin male l/0 connector shells

12 - O2-09-11\l female connector pins
I - 4 ft. l/0 cable with l/0 connector for loop connection (2-conductor

shielded)
I - 4 ft. l./0 cable with l/0 connector for RS-232 connection (3-conduc-

tor)
2 - 0.5 ampere, slow-blow fuses
I - Inst ruct ion l.lanua I

Additional accessory parts for Version 3.X:
2 - 03-09-1031 l-pin male l/0 connector shells
Z' 03-09-2031 3-pin female l/0 connector shells
6 - 02-09-1143 female connector pins
6 - 02-06-21\J male connector pins
1- 4 ft. l'lorse input cable, with connector
1 - 4 ft. l.lorse output cable, with connector

1.2 Di splay Preparat i on

For shipping convenience, the display and *eyboard portions of the DS-3000
KSR have been shipped in separate packages. Figuies J.l and 3.2 show the mounting
and electrical connections required for the vidto monitors suppl ied with the 30OO
KSR (11-inch and l2-inch, resiectively).

To connect the video monitor to the 3OOO KSR Keyboard housing use the follow-
ing procedure:

1. Position the monitor on top of the keyboard housing in normal operating
configuration.

2. Connect the display power cord to the female ac receptacle on the rear of
the keyboard housing. (Power to this receptacle is supplied through the
3000 KSR power swi tch on the front panel ) .

3' Connect the video cable to the BNC connector on the rear of the keyboardhousing. I^/hen an 11-inch monitor is supplied, connect the UHF connectorto either of the two rrA-VlDEO lNlr connectors on the rear of the displ"y,
and set the sl ide switches on the rear of the display as fol lows:

3-l
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DISPLAY
SECTION

KEYBOARD
SECTION

- VIDEO IN PUT
(coNNecton'h")

.G

@..@

VlDEO
OUTPUT

<__ BNC
CON NECTOR

VIDEO CABLE
\

\-- 
DT'PLAY PowER coRD

MAIN POWER CORD --_--->

Figure 3. I Connect ion of I I inch d isplay
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DISPLAY
POWER CORD

DV - 3000

@   ,a.

DS-3OOO KSR

fo ol
LqJ

@
oY,'flfuor@" B

VIDEO CABLE

MORSE
INPUT

MORSE
OUT PUT

MAIN POWER
CORD

Connection of 12 inch disPlaY

3-3

.)Figure 3.2



I NPUT
SYNC

A

B

VTR

A (up)
I nt (up)
75 ohms (down)
either position
NORM (up)

The display is now connected to the keyboard base.
AT THIS TIME.

DO NOT APPLY AC POWER

*il rk * *rt )t*;t;t:t;t rt;L*:k** r!* * )t ** rt rt ** rk* rt rl** *rt** 7t*** rt* it rt )trr:trt*rk *!k:!***Jk;t *;t *;t;l*;tJl *;t **zt>l Jt>t Jk*;t*i!

t ceurtort A sERrous sHocK HAZARD t'lAY EXIST WHEN CoNNECTING THE *"^t ::tl-' t't:'t-:-::'-'::.'.:":...""- ,t
E os-3ooo KsR To orHER EQUTPHENT. BEFoRE HAKING ANY li
t coNNEcTloNs, BE suRE TO DISCoNNECT THE DS-3000 KSR i
* nND orHER EQUtpt'lENT FRoH THE Ac PowER LINE. *ii
i.i**rt** rt* *;t*;t*r! ikrt *r!** * it** rr* * rk**** r!***** **rkJr;k:t rt* r!ikiti! **rt* rt**7t ** rt*:t*:t:t* ** rt ** ***:!** 7t*;k

3.3 Power Source

Unless otherwise specified ALL DS-3000 KSR terminals are connected for oper-
ation from 105 to 125 vac,60 Hz power sources. lf the terminal has been factory
connected for other than the above power source, it wi ll be indicated by a tag on
the rear panel that gives the power line voltage and frequency for that particular
unit, lf it is necessary to change the power line voltage or frequency, please
refer to Appendix I for the proper procedure. Note that it is necessary to change
the power supply of BoTH the keyboard cabinet AND the display if the line voltage
is changed. Change of power line frequency reguires a jumper change on the logic
circui t boa rd.

3.\ lnput/output Data Connections ("LOOP" connector)

The data connector ("LOOP|') can be wired for either current loop or voltage
sensing (ElA - RS-232c compatible) data circuits. The KoS (keyboard operated
switch) control line is also available on this connector. Two factory-prepared
cables are furnished with the DS-3000 KSR, one for use in current loop circuits
and one for use with voltage sensing circuits. ln addition, two sets of connector
shells and pins are provided so that additional cables may be constructed if de-
sired. lf it is necessary to prepare additional cables, fol low the assembly pro-
cedure outl ined in Figure 3,3. Be careful that the pins are inserted correctly in
the shell since they are not easily removed.

3.5 Connection to a series current loop

The loop output connections of the 0S-3000 KSR are isolated from ground and
may therefore be placed at any convenient location in the data loop. The KSR loop
connections are polarity sensitive, however, and care must be taken that the nore
positive loop connection is made to pin 6 of the loop connector (white wire of the
factory prepared loop cable) . Loop current flow should be in the direction of pin
6 to pin 4 (current flows from positive to negative convention). The loop power
supply voltage and current should be within the limitations given in the specifi-
cations (z5o vDc, 18 to 120 ma). Typical connections between the DS-3000 KSR and
other loop-connected equipment are shown in Figure 3.4.
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SOLD ER
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(r*,*,

wrRE ---/

CON N ECTOR
BLOCK

Figure 3.3 Preparation of data l/0 connection
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LOOP+

KOS

LOOP-

TXD

GND

RXD

(a) Six pin serial l/A connector

cRtD BLOCT( (- )

GND

CATHODE ( + )

(b)

NOTE : FOR GRI D BLOCK KEYI NG ,
JUMPER PIN 3 TO PIN 2.
FOR CATHODE KEYING,
JUMPER PIN I TO PIN 2,

Morse output connector (version 3.x only)

rN 
r

GND

rNz

(.) Morse audio input connector (vers ion 3.x only)

F igure 3.1+ Rea r pane I connectors
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DS- 3OOO KSR

wHT>PtN 6,(LOOP+)
BLK >PtN 4,(LOOP-)

"LooP" CABLE

LOO P
POWER SUPPLY

(") Typical series current loop connection with TTY machines and
loop power supply

ST-5 OR ST-6

"LooP" cABLE wHT -* 
''* 

I ,

ta* --- PtN 4 ,

TTY M/C
(MoDELS t5, t9, A 28)

KEYBOARD

(LOOP +)
(LOOP -)

(b) Connection to ST-5 or ST-5 Demodulators

sT - 6000

"LooP" cABLE wHT--> PtN I , (LOOP+1

BLK --> PIN 4, ( t-OOp -)

(c) Connection to 5T-6000 Demodulator

Figure 3.5 Connection of the terminal to current-loop circuits

2OO V, 60 mA
TYPICAL SELECTOR

MAGNETS

DEMoDULATOR r

REPERFORATERI
TAPE TX,

ETC.

DS -3OOO KSR

DS-3OOO KSR
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3.6 Connection to a voltage sensing data circuit

The DS-3000 KSR can also be connected to EIA RS-232C compatible voltage
sensing data circuits. The voltage levels of the external equipment should be
compatible with those I isted in the specif ications section. Three wires are re-
quired to connect to RS-232 interfaces; receive data in, transmit data out, and
signal ground. The pl ug connections and wi re color of the factory-prepared cable
are shown below:

Receive data:
Transmi t data:
Signal ground:

White wi
Red wire
BIack wi

re

re

Pin 1

Pin 3
Pin 2

When used in a radio teleprinter system, the DS-3000 KSR voltage l/0 interface
can be connected directly to the ST-5, ST-5, and 5T-6000 demodulators for receive
functions. However, the transmit data can be easily connected to the AFSK oscil-
lator circui t only in the 5T-6000. Therefore, Ioop connection is recommended
when used with the older ST-5 and ST-5 demodulators.

3.7 KOS Control Line Connections

The KOS (keyboard operated switch) control line is also available on the rrL00P'l

connector, The KoS function is intended to give automatic control of transmit-
receive circuits in a data communications system. An open-collector power NPN

transistor serves as the KoS switch element in the terminal. When data is to be
transmitted, the transistor is "turned-on'r presenting a Iow impedance between the
KOS connector terminal and system ground. Conversely, in receive mode, the tran-
sistor is rtoff'r, presenting a very high impedance to system ground. A typical ap-
plication of the KOS feature would be to activate the push-to-talk circuitry of a

radio transmitter. Note, however, that since an NPN switch transistor is used,
the control led line must be at positive dc potential in open-circuit condition'
I'loreover, the open circuit voltage of the line should not exceed +200 volts and
the closed circuit current should be less than 100 ma. The KOS switching tran-
sistor can also be used to switch a dc relay which may then switch ac or dc loads.

The KOS feature can be used with either loop or voltage sensing l/0 systems.
Use the preparation procedure outl ined in Figure 3.3 to connect a pin to the KOS

wire of the system and then insert the pin into tfre chgsen data connector shel I
(loop or voltage sensing) in the hole corresponding to pin 5. Typical applica-
tions of the KOS control I ine are shown in Figure 3.6.

3.8 Ground i ng

The DS-3000 KSR cabinet should ALWAYS be connected to an adequate ground sys-
tem. A three-prong grounding type ac power plug is furnished for connection to a
grounded-outlet power system. lf the building wiring to the wall outlet is cor-
rect, use of the grounding ac plug should furnish an adequate SAFETY ground re-
turn for the instrument. However, it is good practice to first assure that the
outlet is correctly wired with an ac voltmeter before plugging in the unit. lf a
three-prong ac power outlet is not available, use a three-to-two prong ac adaptor
at the wall socket and connect a separate ground lead to the DS-3000 cabinet.
When 205 to 250 vac power mains are used, be sure that the cabinet is connected
to an adequate safety ground. 0PERATI0N 0F THIS EQUIPHENT \./lTH0UT AN ADEQUATE
SAFETY GROUND INVALIDATES THE WARRANTY.
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(MODELS 32,33,35,...

"Rsa3a"
CONNECTIONS

V
z" cABLE

EI o o IoElo \

DS.3OOO KSR
TTY M/C

Typical RS-232C connections to a TTY machine

WIRE DS-3OOO TTY
COLOR FUNCT ION FUNCTION

wtRE DS-3000 sT-6000
COLOR FUNCTION PIN NO.

DS -3000
FUNCT ION

(a)

DS-3OOO KSR

(b) Connection to ST-6000 Demodulator

)

1

!
t

(.) Genera I connect ions to E lA RS-232C c i rcu i ts

Figure 3.6 Connection of the terminal to EIA RS-232C l/0 circuits

3-9

RECEIVE

TRANSMIT

SIG NAL

GRO UND

KEYBOARD

PRINTER

SI GNAL

GROUND

sr - 6000

"RSz32" CABLE

R5232 /
MILI88

RECEIVE

TRANSM IT

SIGNAL

GROUND

DS -3OOO KSR

"RSz32" cABLE

RECEIVE DATA

TRANSMIT
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When the DS-3OOO KSR is used in a radio communications system that includes
medium and high power transmitters, a short length of Iow-inductance wire should
be used to interconnect all cabinets of the system (including the DS-3000 KSR

cabinet) together and to a good radio-frequency ground. Lack of a good RF ground
connection may cause false triggering of the logic circuitry by stray RF fields.
Open-vrire feed-l ine systems with high standing-wave-ratios can be particularly
troublesome to digital equipment. When good RF grounds are provided and low SWR

feed-line matching techniques are used, the DS-3OOO KSR will work with even very
high powered transmitter systems.

TRANSMITTER
CONTROL CIRCUIT

DS.3OOO KSR VO CABLE
TO DATA CIRCUIT

("LooP" oR "RSz32")

KOS LINE
(PtN 5)

GROU ND
(PlN 2 )

TO
RELAY CONTACTS

CONTROLLED CIRCUITS

R = RECEIVE

C = COMMON

T = TRANSMIT

TRANSI ENT
SUPPRESSOR

)

D.C. RELAY
SUPPLY

Figure 3.7 Connection to the KOS control circuit

PTT +VOLTAGE
SOURCE

GND

D.C. RELAY
col L

:7
rG!

I:7
rrJ-,:#
TO IA

rP
ToJ,

3- l0



I{. 0penerrou

The DS-3000 KSR contains advanced features designed to al low many operator
conveniences previously unavai lable in either electronic or electro-mechanical
data terminals. The operating instructions presented in this section wi I I help
you to take full advantage of the terminalrs capabilities. Please read all sec-
tions careful ly before operating your DS-1000 KSR.

4..l Reception of data

The DS-3000 KSR will display serial received data that is transmitted at one
of five speeds (60, 66,75, 100, and I32 wpm) in the 5-unit Baudot code. ln ad-
dition, the terminal will receive data at 110, 150, 300, 600, or 1200 baud in the
8-unit serial ASCII code. The input data can be obtained from either a series
current-loop circuit or from an EIA - RS-232C voltage sensing data circuit. The
Version 3.X terminal also accepts Horse code audio signals ranging from I to ap-
proximately 180 words per minute.

Received data is displayed on the screen in lines of 72 characters each with
up to 16 lines on the screen. The display will start at the previous cursor pos-
ition and continue I ine-by-l ine to the bottom of the screen. When the bottom
line has been written, the display shifts-up ("scrol Is") one line and new infor-
mation is written on the new bottom line thus formed. When the display scrolls,
the previous top line is not retained.

To prevent overprinting, the display automatical ly performs carriage-return
(CR) and line-feed (LF) operations if nrore than 72 characters are received in a
given line. AIso, received CR functions are ignored and CR and LF operations
performed whenever the line-feed code is received. Thus, if, under noisy re-
ceiving conditions, the line-feed code is missed, the display will continue to
the end of the line and perform the automatic CR - LF sequence at that time.
Without these features, receipt of only the CR code would cause overprinting of
the previous Iine and loss of data. ln Morse code reception, the Version 3.X
terminal simply performs the automatic CR and LF at the end of the line.

The operating data rate of the DS-3000 KSR ifi Baudot or ASCII nrodes is
changed by use of control keys on the keyboard. To-?Ef-rm i ne-the present data
rate of the terminal, depress and hold the control key (CTRL) and then depress
the V key. The message "BAUD = xxx" will be shown on the screen with "xxxrr being
the baud rate. The operator should note that it is always the baud E!9, rather
than wpm or cps (characters per second), that is given in the "BAUD = xxx" mes-
sage, l,lhen using the Baudot code, the conversion from baud rate to wpm is:

45 baud = 50 wpm

50 baud = 57 wpm

57 baud = 75 wpm

74 baud = I00 wpm
100 baud - 132 wpm

lf the CTRL - V key sequence is again performed, the data rate of the ter-
minal will be incremented to the next higher rate. Depressing the carriage re-
turn (nEtURN) key will return the display to reception of data.
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For example, if the terminal has been receiving 60 wpm Baudot signals, the
first operation of the CTRL - V sequence will cause the message "BAUD = 45't to
appear on the screen. lf the RETURN key is actuated, the terminal will return to
display of 60 wpm data. However, if a second CTRL - V sequence is performed in-
stead, the message "BAUD = 50" will appear on the screen, indicating that the ter-
minal is now operating at a data rate of 50 baud (67 wpm). As before, a RETURN

key operation al lows the terminal to continue display of data, now at a rate of 50
baud. A simi lar technique can be used to incrernent the terminal to the other data
rates, 57 baud (75 wpm), 74 baud (loo wpm), and 100 baud (l3z wpm). The terminal
returns back to 45 baud (60 wpm) after the 100 baud rate. The procedure is ex-
actly the same for the ASCII mcde. The order of rate increment for ASCII mode is:
l10, t5o, 3oo, 5OO, l2oo, llo baud and so on. Remember, the first CTRL - V key
sequence indicates the present operating rate of the terminal. Subsequent opera-
tion of the CTRL - V keys causes the data rate to increment up. A RETURN key al-
lows the display of data at the last indicated data rate.

ln Morse code reception (Version 3.X), the
tical ly tracked. The terminal wi I I track Morse
words per minute independent of sending speed.
follow the instructions in \.2 below for setting

incoming signal speed is automa-
speeds of 1 to approximately 180
Before attempting to receive CU,
transmi t speed.

)

The audio level control for l'torse reception with the Version 3.X terminal is
adjustable, This level is pre-set at the factory for optimum performance with a

specific receiver. Since each receiver differs in characteristics, the unit should
be adjusted for optimum l.lorse reception with your equipment.

Access is provided to the white threshold adjustment potentiometer through the
vent holes on top of the KSR base. To adjust the aud io level of your Version 3.X
KSR, locate the row of vent holes nearest the keyboard. This is row l. lnsert a
smal I screwdriver blade into row J, hole A from the left. USE CAUTI0N T0 TOUCH

oNLY THE WHITE PoTENTIoMETER. To increase sensitivity to signal level, rotate the
adjustment pot to the right. lf the KSR is being triggered on noise, decrease sen-
sitivity by rotating the pot to the left. only very small changes are necessary in
this potentiometer setting.(Serial numbers 430 and higher the potentiometer is mounted on front panel).

Proper tuning of a CW signal will activate-the CW detect light on the front
panel. optimum tuning is achieved when the Ct, detect'l ight is synchronized with
the received code. Receive speed is autornatically matched to the signal. The Ver-
sion 3.X terminal will require several characters to determine the incoming code
speed. Once the terminal has found the proper speed, it will copy the incoming
signal unless the spacing or speed changes appreciably. lf the space changes be-
yond an acceptable range, the unit will miss a few characters while attempting to
reset its copying speed. The Version 3.X terminal is set to copy l'lorse with stan-
dard spacing as defined by the ARRL in Publ ication No. 18, Learning the Radiotele-
graph Code. Unrecognized characters are printed as *.

When first tuning a l'lorse signal with Version 3.X, it may be necessary to re-
set l'lorse reception by depressing the CTRL and R keys. Excessive noise bursts may
also cause the terminal to "lock up." CTRL-R (reset) should then be executed.

When the terminal is operated in the Baudot mode, an UNSHIFT-0N-SPACE feature
may be enabled with the front panel switch, ln this mode, reception of a space
code will automatical ly place the display in letters case, regardless of the pre-
vious case received. This feature is also most convenient when receiving noisy
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data in that
this feature
swi tch OFF.

WPM = 000

This means that the terminal is set for a sending
Enter the rate at which you wish to send and hit
CW at zero words per minute! This wil I cause the
stant key-down state. The only way to defeat thi
minal off for a rnoment and back on.

ir
IS

prevents accidental case changes caused by noise transients. lf
not desired, it should be disabled by turning the UNSHIFT-ON-SPACE

The DS-3000 KSR can be operated in either the 5-unit Baudot code or the 8-unit
ASCII code. Version 3.X will also operate in l',lorse mode. Both the receive AND
transmit portions of the terminal are controlled by the t40DE switch. When the DS-
30OO KSR is used in an amateur radio station, th€ operator should take care to
transmit only those data speeds and codes for which he is legally I icensed.

\.2 Transmi ss ion of data

The DS-3000 KSR will transmit data at the same five Baudot speeds and ASCII
speeds as outl ined above for reception. Changing the terminal speed affects B0TH
receive and transmit functions of the terminal in ASCllor Baudot modes.

For transmission in Horse mode (Version 3.X), tfre rnode selector switch is
rnoved to Horse (center position). lf the terminal has been turned on in another
mode and no data rate was selected in that mode, the RETURN shoutd be depressed
ONCE to activate Horse mode. lf the terminal is turned on in Morse mode, or if
you switch from activity in another mode, the terminal will respond with the I'lorse
mode prompt:

speed of zero words per minute.
RETURN. Do not attempt to send
terminal to lock-up in a con-

s condition is to turn the ter-

lf you wish to reset the sending speed in l'lorse mode, depress CTRL-V and the
terminal wi I I prompt with:

t.,PH = 025

The 25 is an example indicating the present speed for which you have the terminal
set, lt will actual ly be the number you typed in previo0sly. lf you wish to keep
the same speed, simply hit RETURN. lf you wish to change speed, type in the new
speed and hit RETURN. Since the terminal prompts with the previous speed setting,
this feature can be used to determine the speed you are using if you should forget

llorse sending and receiving functions of the Version 3.X KSR are independent.
It is recommended that a sending rate be set first if the terminal is to be used
on the air. This will help to avoid the embarassing situation of llock-up on the
air if you should happen to leave the KSR set at zero words per minute and try to
t ransm i t.

ln I'lorse ntode (Version 3.X) transmit takes precedence over receive. lf you
are receiving Cly' and press a key, the unit wilI stop receiving and transmit the
character, Received and transmitted signals in CW are echoed to the Loop and EIA
circuits in either Baudot or ASCll, depending on which mode the unit was in before
switching to l.lorse. This al lows for hard copy of the received and transmitted CW.
The Baudot or ASCII speed must be set with CTRL-V prior to entering }lorse rnode,

i
I
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When completing transmission with the DS-3000 KSR in any mode, a single CR

(nffUnru) should be sent. This tells the terminal that you have completed trans-
mission and are ready to receive. The KOS I ine wi ll be turned off and the ter-
minal wi I I expect to see incoming data.

4 .2.1 0utput Buf fer

The output section of the terminal includes a 256 character output buffer
menory. ALL transmitted data is passed through this buffer, wlrether it origin-
ates directly from the keyboard or from a stored source (such as HEREIS, Test
Message, or an edited message from word, line or page mode). The buffer memory
assures that data is not lost if the input data rate (from the keyboard, for in-
stance) is faster than the output transmission rate. Data is clocked out of the
buffer memory continuously at the selected rate until the buffer is empty.
When the buffer is empty, the output is held in the MARK state until more data is
ready for transmission. To clear the buffer and also stop transmission in any
sending mode, hit CTRL-X.

4 .2.2. KOS c i rcu i t

An automatic transmit-receive control circuit, cal led KOS (for Keyboard 0p-
erated Switch) is included in the DS-3000 KSR. This line can be used to control
the status of external equipment as outlined in the tnstallation section (section
3.7). The K0S transistor is in the transmit condition (transistor rr0Nrr - low im-
pedance to ground) whenever there is data to be transmitted in the outPut buffer
memory. Therefore, in continuous mode, the KOS line is activated each time a key
is depressed. tn the edit modes (word, line, and page modes), the KOS is not ac-
tivated until the editing is completed and the message is to be transmitted.

l+.3 Keyboard f unct ions

Most of the transmit and some of the receive functions of the DS-3000 KsR

are controlled by use of the SHIFT and CTRL (control) keys in conjunction with
the other !0 keys of the keyboard. Figure 4.1 shows the full keyboard of the ter-
minal with label ing as it appears on the keytops. By using the SHIFT and/or CTRL

keys, up to four different sets of information cdh be generated for each key. Ac-
tually, only a few of the keys can be used to generate ialid functions for each
level.

lf neither the SHIFT or CTRL keys are depressed, the alpha-numeric character
set depicted in Figure 4.2 is generated. ln either Baudot or ASCII codes, the
terminal generates code for only CAPITAL (rpper-case) letters. Simi larly, only
capital letters are displayed. lf a case-change is required in Baudot code (for
instance when a number key is typed after a series of letters), the terminal au-
tomatical ly inserts the requi red FIGS (f igures) or LTRS (letters) code before
sending character code.

lf the SHIFT key is depressed AND held whi
characters shown in Figure l+.3 are transmitted.
mari Iy of punctuat ion symbol s. I n Baudot mode,
Baudot code combinations are generated. Non-va
generate blank code output data when depressed.
are inserted as required when Baudot mode is se

le another key is pressed, the
This character set consists pri-

only those symbols that have valid
I id Baudot punctuation symbol keys

As explained above, case codes
I ected.
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lf the CTRL (control) key is depressed AND held while another key is pressed,
the character set shown in Figure 4.4 is available, This set is largely ASCII
control codes and result in output data only when the ASCII mode is selected.

The fourth possible combination is generated when BOTH the SHiFT and CTRL
keys are depressed AND held while other keys are operated, This character set
is shown in Figure 4.5. These codes are strictly ASCII control codes and, in some
cases, dupl icate those previous'ly possible with other SHIFT and CTRL key combina-
tions. Figure 4.5 indicates special characters for l,,lorse mode (Version 3.X) op-
eration.

4.4 Termi na I operat i ng modes

Data can be transmitted from the keyboard in one of four different operation
modes; a character at-a-time ("s typed), a word at-a-time (with edit capability
within the word), a Iine at-a-time (with edit capabil ity within the I ine) or a
complete, 1152 character, SCreen at-a-time (with edit capabil ity anywhere on the
screen). The operating procedures and features of these modes are discussed in
the fol lowi ng paragraphs.

4.4. I Continuous mode

When the front panel LINE - C0NT M00E switch is in the C0NT position, charac-
ters are transferred to the output buffer memory and then transmitted immediately
after each key is depressed. The 256 character buffer prevents loss of output
data if the typing rate should exceed the output data rate. The KOS control line
is activated to transmit state each time a key is pressed. Characters typed on the
keyboard are displayed on the screen, starting at the previous cursor position.
The keyboard over-rides the receive function of the display and input data is ig-
nored whenever the keyboard is being used.

\.\.? Line Mode

l.Jhen the LINE - CoNT lloDE switch is in the LINE position, a somplete line of
characters can be typed and edited before being transmi tted. \4lith the switch in
this position, typing of any character will put the terminal in an edit mode in
which the display is devoted to the keyboard until a carriage-return (RETURN) is
typed, l./hile in this mode, the display ignores any ceceived data. The information
is not transferred to the output buffer and therefore not transmitted until the
RETURN key is operated, The KOS control line changes to transmit condition when
the RETURN key is actuated and stays in this condition until the complete line has
been transmitted out of the output buffer. lnformation typed in the line can be
changed or corrected at any time before RETURN is operated by using the backspace
key (CTRL - H) and over-typing or by using the RUB OUT key. Using the RUB oUT key
will cause the cursor to backspace and wi ll delete the character previously in the
position. Conversely, the backspace (Cfnl - H) key shifts the cursor back one posi-
tion but does NOT delete the character unless it is over-written. The CTRL - I se-
guence will moiE-the cursor forward one position,

The SYNC IDLE feature can be activated in this mode to 'rfill" the time gap
while a line is being composed and edited. However, the KOS line stays in trans-
mit condition and data is transmitted (either Ietters codes or edited text Iines)
until the SYNC IDLE switch is turned OFF.
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4.4. 3 word wrap-around

Another feature that works in the line mode is word wrap-around. The word
wrap-around feature is designed to prevent the splitting of words if the line
length of 72 characters is exceeded, lf, for instance, more than 72 characters
are typed in a given Iine, the terminal wi ll I'back-up" to the previous space,
move all characters between the space and the end of the line to the next line,
generate a carriage-return / | ine-feed (CR/Lf) sequence, transmit the line, and
be ready for more text on the next line. Thus, in line mode, the user need not
concern himself with end-of-l ine problems such as hyphenating split words or
generation of the CR/LF sequence. Refer to section \.5 for more discussion of
the end-of-l ine sequence. As before, when the line is transmitted, the KOS line
will 9o to the transmit condition.

4.4.4 |Jord mode

Another edit mode that can be used when the LINE - C0NT I4ODE switch is in 
I

LINE position is the word rnode. With the switch in LINE HODE' typing the sequence
CTRL - F (hold CTRL key down while pressing F) will allow data transmission one
word at a time. As in line mode, the display indicates the data being typed and
therefore ignores received signals during this time. The actual word is not trans-
ferred to the output buffer until a character fol lowing a sPace is typed. At this
time, the KoS control line goes to transmit condition and the word is transmitted
at the operating speed previously selected. The KoS line returns to receive con-
dition after the word has been transmitted. For example, consider the fol lowing
character s t ream:

CTRL- F HELL0 (space) TEsT (space) l,2,etc.
The CTRL - F sequence puts the terminal in word mode, devoting the display :

to the keyboard. The word I'HELLO" is displayed as typed but not transmitted until
the letter rrTrr of I'TEST', is typed. At any time prior to typing "T", the CTRL - H

backspace code could have been used to change any letter of "HELL0" or the enti re
word if desired. The terminal may be returned to line mode by typing a second

As in line mode, the SYNC IDLE feature may be used to give a continuous out- {
put data stream, noting that the KoS will remain in transmit mode as long as the
SYNC IDLE switch is ON. The word wrap-around feature also functions in word mode. t

RUB oUT and CTRL - H (backspace) are the only cursor control codes that work in
word mode.

4.4.5 Page mode

The rnost flexible edit mode is page mode. The page mode can be activated in
either position of the LINE - CONT swiich by using the CTRL - B(STX) sequence of 1

keys. once initiated, the display is devoted to the keyboard and ignores any re- |

ceived data until the edited page has been transmitted. Editing of the written
text can be done by repositioning the cursor with the five cursor control keys.
Cursor control keys are:

CTRL - H: (back-arrow) back-up cursor one sPace
CTRL - J: (down-arrow) move cursor down one line
CTRL - K: (up-arrow) move cursor up one line
CTRL - | : (forward-arrow) move cursor forward one space
CTRL - L: (ff = form feed) move cursor to [home'r position and erases

ent i re s c reen
i;;tor." = upper left corner of display) -l 

i
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All of the above cursor control functions require depressing AND holding the
CTRL (control) key while pressing the second key. Note that some functions are
the same as normal page controls, for instance:

CTRL - J (down-arrow) is the same as LINE FEED

CTRL - L (FF) is the same as form-feed

All of the above cursor control key combinations with exception of CTRL - L

are non-destructive. Although the cursor may replace a character on the screen'
that character is retained in memory unless it is over-written. However, the RUB

oUT key causes the cursor to back-up and deletes the character formerly occupying
that location. The RUB oUT key is vefluseful when editing text in Iine, word, or
page modes.

when the terminal is operated in any of the edit modes, the cursor control
functions 0NLY affect the display and the message content being prepared for trans-
mit; in Version 2.X the ASCII codes corresponding to these commands are not gener-
ated. However, in continuous mode, use of the cursor control keys affects the dis-
play AND transmits the Ascll codes. Obviously, since no Baudot codes exist for
these functions, a special code is not generated in either case.

The normal procedure to use when composing a message in page mode is to first
activate page mode with the CTRL - B(STX) sequence, position the cursor in the
,'home[ posiiion with the CTRL - L(FF) sequence, and proceed to type the desi red
text. lf an error is made, use the cursor control functions to position the cur-
sor at the error and over-type the correction. l.lhen the cursor is repositioned to
a screen location formerly occupied by a character' the screen will show ONLY the
cursor. However, the original character is retained until it is overtyped by a

printing character or spaie, unless the RUB OUT key is used, as explained ear'l ier.

l/hen the complete message has been composed and edited' type a CTRL - W(ETB)

to indicate the end of the message and reposition the cursor to the start of the
message using the control keys. To transmit the message, tyPe CTRL - C(ETx) ' The

KoS line will now go to transmit condition and the message will be transmitted at
the rate previous ly selected with the speed control keys. Transmission will cease
and the KOS line return to receive condition after all text up to the Point at which
the CTRL - W sequence was inserted. The location of the CTRL - W command is shown

on the screen by a star (*).

Although it is more common to start comPosing text at the rrhomerr position,
the page mode can be made to start and end at any screen location desi red' The

terminal will transmit all data from the initial cursor position and continue
transmitting until the CTRL - W sequence is found or until the original cursor pos-
ition is again encountered. lf it is desired to retransmit the same message, sim-
ply reposition the cursor to the start of the message and type the CTRL - C se-
quence. lf the CTRL - t/ keys are not used to indicate the end of the message, the
complete display from the cursor position back to the cursor will be transmitted
(al I 1152 characters of the screen) .

ln summary, the sequence required to use page mode is:
Put the termi na I in page mode with CTRL B (STX) ,

Position the cursor on the screen where it is desired to start typing the
text (usua l ly "home" pos i t ion, CTRL L) ,

Type the des i red messog€,

t.
2.

3.
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4. Edit the message by repositioning the cursor and over-typ
5. TyPe a CTRL W when the cursor is positioned at the end

5. Reposition the cursor to the start of the messog€,

7. Type CTRL C(EfX) to transmit the message.

The SYNC IDLE feature does not function when operating in the
Also, while the terminal is operating in page mode, the display is
the keyboard and therefore ignores any incoming received data.

4.5 End of I i ne sequence

Any character of the terminal
while pressing the character key.
produced for as long a time as the

t+.1 Generat ion of Baudot LTRS and

ing,

of the message,

page mode.
ded i cated to

Normal BAUDoT operation requires transmission of the sequence rrcarriage return
ine feed - letterstr at the end of each line of text to assure that the following
ine starts correctly. This sequence is automatically generated by the terninal
n the BAUDOT edit nodes (line, word, and page modes). In any of the edit modes,

operation of the RETURN key also triggers the line feed operation. ln BAUD0T mode
only, a LTRS code (tttlt) is always generated after a line feed code. Therefore,
in the Baudot edit modes, operation of the RETURN key will cause the following
character sequence to be generated: ',carriage return - line feed - LTRStr. When
the terminal is used in continuous and Baudot modes, this sequence is automatical ly
generated if more than 72 characters are typed in a line (automatic carriage re-
turn - line feed feature). However, if while in continuous node, the operator
types a RETURN before the 72nd character (a short line), he should also type the
LINE FEED key to transmit the full sequence. As before, the line feed operation
also causes the LTRS code to be transmitted.

The terminal functions;in a similar manner when ASCII mode is used with the
exception that the LTRS code does not exist in ASCII code and is therefore not
generated after the line feed. ln l'lorse mode (Version 3.X) the terminal generates
local control operations at the end of each line.

4.6 Repeat key

may be repeated by holding the REPT key down
A continuous string of this character wi I I be
REPT key is held down.

F I GS codes

ln some Baudot communications systems, it is comrnon to use a sequence of con-
trol and printing characters to provide control of various functions at the re-
ceive end. Such functions are general ly decoded at the receiver by electronic or
e I ect romechan i ca I "stunt boxes." Host such sequences require the generation of
either LTRS or FIGS control codes, independent of whether the fol lowing character
is a letter or figure. Such a sequence might be,'FIGS - BLANK - H". To generate
only the FIGS and LTRS codes, use the fol Iowing control sequence:

FIGS: SHIFT - (period)
LTRS: SHIFT-, (conrna)

Since there are many more code combinations possible with the ASCII code,
such special sequences are not general ly required. However, in continuous nnde,
the keyboard will generate all standard ASCII codes as listed in appendix B.
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4.8 Use of the programmable HERE lS message

The DS-3000 KSR contains a provision for a user progranmable message. lt can

be transmitted at any time by depressing the HERE lS key. To program the message,

iype tne CTRL - SHIFi - p key combination. Be careful to hold B0TH the CTRL and

sntrr teys down before pressing the P keytop. Any desired text of up to 127 char-
acters (t3 in Version 3.X) can-now be written into the HERE lS memory by typing on

the keyboard. When the complete message has been typed, depress the CTRL - SHIFT -
P key combination again to end the prograrffning step. The entire message may now

be used at any time by pressing the HERE lS key. It may be inserted as part of
the text in page mode, iine nnde, or word mode. The message will remain in storage
for as long as power to the terminal is left ON. HOIJEVER, the enti re message is
lost if the ac power to the terminal is switched off. The RUB OUT key will delete
the previous typed character in the HERE ls message. RUB oUT of a cR or LF oPera-
tion will not ippear on the screen but it would actually occur in the memory buffer.

\.9 Test l'lessage

lf the key sequence CTRL - SHIFT - 0 is used (depress both CTRL and SHIFT keys

before depressinS ihe O), the standard test message "THE QUICK BROl'rN FOX JUr'tPS 0VER

THE LAZY bOC'S gACr 0123\56789',t can be transmitted. This message is particularly
useful in testing Baudot data circuits since it includes all of the alpha-numeric
characters. lniiiating the test message wi ll cause the KoS Iine to 90 to transmit
state and the entire message will be transmitted. The test message may also be

loaded into the page or line ntode pre-composed text. The repeat key is inoperative
in th is mode.

4.10 Bell

lf a bell code is received or the CTRL - G (BELL) sequence is typed, an audi-
ble tone burst is emitted by the terminal. The display section ignores bell codes

and does not indicate or space when one is received.

4.1 1 Special

Special
from 105-125
generated by

I f there
DS-3OOO KSR,

connections and/or features

connections relating to power line voltage and frequency differing
vac, 50 Hz are shown in Appendix A. The actual Baudot and ASCII codes
each key are shown in Appendix B.

are other special , non-standard, i""turEs supPl ied with a particular
they will be described in a separate addendum to this manual.

I
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5, Sysrrm DrscR r PT r oN

The circuitry of
keyswi tch and encoder
(l/0) interface, bell

the DS-3OOO KSR is contained on one
board, and smaller boards for power
tone functions, and Morse interface

large Iogic board, a
supp I y, i nput ,/ output
(Version 3.X).

5.1 Central Processor Unit

A type 80804 silicon gate N-channel 8-bit microprocessor lC forms the ',heart,,of the terminal. The 8080A with its associated 8224 clock Generator, 8228 system
Controller, and 8T974 Uus driver control all of the DS-3000 KSR operations. The
bi-directional data bus, address bus, control signals such as l/0 read-write and
memory read-write, as wel I as master timing signals are combined into a 40 conduc-
tor Universal Processor Aus (UeA). All communic€tions between the CpU and the
peripherals (such as keyboard, USART, display, and menories) is transacted through
the UPB. Since the 8080A CPU system is dynamic, many different commands for dif-
ferent devices are communicated on this bus. Therefore, accurate timing of all
peripheral device conmands and operations is very important, Although the terminal
does not require use of hardware interrupts, provision is included in the CPU sec-
tion for single-vectored interrupts if they should be required in future appl ica-
tions. The 40 conductor UPB is connected to a 40 pin connector on the board that
is used for production testing of the system and could be used for future expansion
of the terminal.

5.2 Prog ram l.lenrory

Up to eight type 362\-\ progranmable read*only-memories (PROils) or 2708 eras-
able progranmable read-only-memories (EPROils) can be installed in the unit to store
the operating program subroutines. Normally, 5 - 362\-\s are used in the Version
2.X and 5 - 2708s are used in the Version l.X. Typical subroutines stored in the
program memory are: keyboard decoding, ASCII - Baudot code conversion, t/0 control ,
speed-change routines, display management routines, and subroutines for each of the
features listed previously. Use of the PR0}1s in sockets assures that the terminal
can be uP-dated in the future when new features and/or control functions are deve'l-
oped: The program memory interfaces directly to the UPB, The "QUICK BR0WN F0X.."
test. message is also stored in the program memory.

5.3 Dev ice Se I ector.

Several peripheral devices, such as the keyboard, front panel switches, and
indicators (including the bell) are connected to the CPU through the device selec-
tor section. The device selector provides continuous "pollingr' (testing for input
signals) of the keyboard and front panel switches. When a key is depressed, arrready flag'r signal is generated that causes the device selector to signal the CPU
that the keyboard should be read. As instructed by the control subroutine in the
program memory, the CPU will then "jumpr' (or transfer) to the keyboard-read sub-
routine and read the code generated by the keyswitch depressed. The subroutine
also tests to see if the keyboard data is for transmission or for terminal control
(such as for a speed change) . Data for transmission is then routed to the USART
and display sections; control data causes a jump to another control subroutine.
Timing for the keyboard scanning encoder is derived from the master clock signal
generated in the 8224 of the cpu section.

I
t
I
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The device selector also polls the f ront panel switches, generating the ap-
propriate signal to the CPU whenever the status of any control switch changes.
The switch register allows input of single bit instructions. Similarly, the in-
dicator register allows output of single-bit instructions to drive indicators
and the bell tone generator. Present versions of the DS-3OOO KSR use the indi-
cator register to drive only the bell tone generator. The function of both the
switch and indicator registers is control led by the device selector.

5.\ Speed control and USART

The device selector wil I also enable a programmable-divider system that de-
termines the input and output data rates of the terminal. Up to 3Z different
l/0 baud rates can be selected through bit patterns stored in a type 745188 PROH.
Present versions of the DS-3OOO KSR have five Baudot rates and five ASCII rates
programmed into the 745188. However, other rates could be used by changing the
74S188 AND the corresponding speed-control subroutine in the program memory. A
type 8Z5t Universal Synchronous/Asynchronous Receiver/Transmitter (USnnf) inte-
grated circuit performs the serial-to-parallel convers ion of received data (and
vice-versa for transmitted data). The 8251 also determines the bit-length of a
serial l/0 word (5-unit Baudot or 8-unit ASCtI), inserts start and stop bits,
and provides control signals indicating l/0 status to the CPU.

lnput and output data from the USART is buffered to be compatible with EIA
RS-232C signal levels on the l/0 interface board. AIso contained on the l/0
interface board are optical isolators for both receive and transmit sections for
connection to current-loop data circuits. The keyboard-operated-switch (fOS)
signal is also connected through the l/0 interface board.

5.5 Random Access Hemory

A total of 16 type 8102A-4 random access memory (naml static MOS integrated
circuits are used for both display storage and "scratch-pad" (or temporary stor-
age) memory requi rements. Associated wi th the RAM is a series of control ci r-
cuits, Iabeled "Display RAM Access Control" that "manages" access to the memory
and prevents conflicts between use of the memory by the CPU and the display sec-
tion. The RAM section provides a total storage capability of 16,38\ bits, or-
ganized into 2A\8 bytes of 8-bits each. Use of the RAM is split approximately
egual Iy between the display and the CPU.

5.6 Display Section

As noted above, the display uses approximately one-half of the RAtl section
to store the screen information. All timing of the display video signal is gen-
erated in a 12.2727 HHz crystal oscil lator which is then divided appropriately
to the dot-rate, horizontal scan rate, and vertical scan rate. A type 1624 PR0Xis used in the vertical timing section to allow selection of either 50 or 60 Hz
vertical scan rates (jumper selectable on circuit board - see Appendix A). An-
other 3624 PnOU (or two if special character set is required) is connected to
the RAl4 section, acting as a character generator to produce the bit pattern re-
quired for each character. The parallel data from the J524 character generator
is converted to serial output video in the 74165 video output register. The
serial video is combined with vertical and horizontal sync and bianking signals
in the video combiner section to produce the composite video to drive ihe aisptay.
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5.7 Keysv,,itch Circuit Board

The keyswitches and a scanning keyboard encoder lc (|4H574oAAE,/N) are con-
structed on a separate circuit board. The keyswitches are arranged in a stan-
dard 52-key ASCII arrangement. l./hen possible' the keytoPs have been chosen to
indicate the true function of each switch. However, some switches have more
functions than labeling room permits and the oPerator should consult Figures 4'l
through 4.4 and Appendix B to determine all of the keyboard functions and output
codes. The keyboard encoder features "N-key rol l-over", permitting actuating of
a new key before previous key(s) have been re'leased. The data output from the
keyboard is a modified form of the AScll code plus control signals.

5.8 Bel I Tone circuit Board

A small circuit board attached to a speaker generates a short tone burst when

signalled by the indicator register. The tone is generated whenever the bell code
is received or transmitted. This board is used as the sidetone oscillator for
I'lorse code (Version 3.X only).

5.9 | /0 lnterface Boa rd

As discussed previously, the RS-232C interface buffers and optical isolators
for current-loop circuits are constructed on a smal I circuit board mounted on the
rear of the terminal. The KOS control transistor is also located on this board'
The video output signal is also routed through the interface board'

5. 10 Power Supply Board

The rectifiers, filter networks, and regulators to generate the +5 volts and
+12 volts required by the terminal are constructed on this small board to the rear
df the cabinet. The transformer and regulator circuits have been designed to re-
quire no adjustment and to operate the terminal with line-voltage variations of
105 to 125 vac (2lO to 250 vac when transformer connections are made accordingly -
see Appendix A). The power supply functions for either 50 or 60 Hz power input'

5.11 Horse Code l/0 Board (Version l.X only)

This circuit board contains the pre-l imiter f ilter, I imiter, threshold, and
detection ci rcuitry. The data rate detection circuitry, keying ci rcui try' and
all circuits necessary to interface with the 4O pin UPB cable and the bell tone
board are also Iocated on this board.

5.12 Maintenance

The operator should try to keep the terminal in a moderately clean environ-
ment and particularly avoid high-humidity or dust locations. The display sec-
tion's high voltage power supply may be particular'ly susceptible to dust and hu-
midity and should be cleaned frequently with a vacuum or forced air if operated
in this type of environment. Normal operation in an office or home should re-
sult in years of trouble-free service. Should problems arise, please contact the
customer relations department at the factory. lt is NoT recommended that the user
attempt to service the terminal.
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6, D r RonRms

The circuit board layout and schematic diagrams are contained
in this section. While every effort has been made to assure the accuracy
of these drawings, individual units may vary slightly from the diagrams
due to engineering improvements or parts avai labi I ity. HAL Communications
will attempt to periodically update these drawings, 6s wel I as make
pertinent textuaI changes as time permits. However, HAL Communications
reserves the right to make changes in specifications and circuitry without
prior notice and without obl igation to incorporate such changes in previously
sold equipment. Any changes that seriously affect the performance or
operating features of the DS-3000 will be explained in addendum pages
supplied with this manual when the unit is shipped.
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7, AppENDIcES

This section contains detailed instructions for changing the power

line frequency and voltage, tables of the data codes used in the
DS-3000 KSR, and a short form operator instruction card. When a

DS-3OOO KSR has been factory modified to include special features,
these modif ications wi I I be discussed in additional appendices.

I

T

7-l



AppENDI x A

POWER LINE VOLTAGE AND FREQUENCY CHANGES

Vol tage

The DS-3OOO KSR can be connected for operation from ei ther 95 to 125 VAC or
190 to 250 VAC power lines. The AC power supplies of the display and keyboard
sections are separate and it is therefore necessary to change both sections. ln
addition, provision is included in each section to compensate for lower than the
norma I nA / 2\0 VAC U. S. standard power vol tage.

Keyboard Section

Power transformer primary wi ndi ng taps
various power line voltage possibilities.
the fol lowing di scuss ion.

must be changed to accornrnodate the
Refer to Figure A.l, A.2, and A.3 for

I 10 to 125 VAC

The DS-3000 KSR is normally factory-wired for this connection unless
the un it was specif i ca I ly ordered otherwise. Any other power con-
nection will be indicated by a tag on the rear panel. lf it is de-
sired to convert a unit previously wired for another voltage range,
fol low the wiring diagram in Figure A.1 (").

95 to I l0 VAC

lf the power line voltage available is CONSISTENTLY lower than 110
vol ts, the transformer may be re-wi red as shown in Figure A.1 (U) .

lf however, line voltage problems are caused by poor I ine regulation
that allows greater than a 15 volt change in the line voltage, the
user should either contact his power company to correct the regula-
tion problem or install a constant-voltage regulating transformer.
The terminal could be damaged if the low-voltage taps are used and
the Iine voltage at some point in time is high.

220 to 250 VAC

This connection is normally supplied for export use when so requested
by the customer. lf this connection ha5 been factory installed, it
will be indicated on a tag on the rear panel.- lf it is desired to
change a unit previously connected for 110 to 125 VAC operation, fol-
low the instructions of Figure A.2 (r). The primary jumper wires
(Jumpers rrArr and ttg'r) are purposely long enough to a I low convers ion
that involves removal of Jumper rrBrr and moving only ONE end of Jum-
per ,Art.

l9O to 220 VAC

lf the power Iine voltage is CONSISTENTLY lower than 220 volts, the
connection shown in Figure A.2 (U) shoul d be used. The same precau-
tions discussed with regard to voltage regulation above also apply
to this connection. Poor Iine voltage regulation may not result in
satisfactory terminal operation.

7-z



When the terminal has been factory wi red for 95 to 125 VAC operation, a power
cord with the standard 3-prong plug is suppl ied. N0TEt Changing the power vol-
tage into the keyboard section also changes the power voltage suppl ied on the A.C.
socket.

Powe r Frequency C hang es

The power supplies of both the keyboard and display sections work equally well
for power line frequencies of 50 or 50 Hz. However, it is desirable to change the
vertical .sync frequency to correspond to the power frequency used. Therefore, a
jumper location is provided on the large logic circuit board to allow changing of
the vertical timing divider for either 50 or 60 Hz operation. Refer to Figure A.4
(a) to determine the general location of the jumper involved. DS-3000 KSR termin-
als sold to domestic (U.S.4.1 customers are usually provided with the jumper loca-
tion indicated in Figure A.5(b) . Export units, when specified by the customer,
can be connected as in Figure A.4(c) for 50 Hz operation. lf the 50 Hz option has
been factory-instal led, it will be indicated on a tag on the rear panel. lf it is
necessary to convert a previous 50 Hz unit to operation with 50 Hz, refer to Figure
A.4(c), cut the printed-circuit path indicated with a sharp tool, and insert the
wire jumper where shown. Conversely, to convert a 50 Hz unit to 50 Hz, move the
wire jumper to correspond to the original pc path (shown in Figure A.4(b)).

*rk

:t :.'f CAUTI0N: D0 NoT I'IAKE ANY CHANGES lN PoI,,ER CoNNECTIoNS UNTIL t
* rHE TERr'itNAL HAS BEEN DtscoNNEcrED FRol'l rHE poLER *r!-t r- tNE AND OTHER EQU|PT'|ENT. I;t ;i*rt
,,1* **rt *7t *JrJk ** * rk:!r** rrrk:t* rr rt rtrr:t * il* ** **rlrk * rrrkr!;l rk*rt **** rt rl*nrlJ.,k7t*;trl*Tt rt zt *:t rl * rt:l rk;t *:t:t;t rk.l* n;t r!* rl

if
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JUMPER'h,,

JUMPER "B"
JUMPER,,B,.

(MOVE)

JUMPER "B"
(REMOVE)

JUMPER "A"

\ BLK
POWER INPUT

GRN
TO POWER SWITCH

I I 0 125 VAC Connect ion
(S tanda rd )

220 250 VAC Connect ion

F i gu re A.2 I 90 250 VAC Power

TO

(") (b) 95 I l o vAc connect ion

Figure A. I 95 I 25 VAC Power Transformer Connect ions

JUMPER,,A,.
/uove ToP\
I eno FRoM I

\'f" To "3" I

JUMPER"B"
(REMOVE )

JUMPER "d'
/move rop\
I eruo FRoM I

\"1" To "2"/

(a)

GRN
{MOVE}

(b) I 90 22o vAc connect ion

Transformer Connect ions

GRN
(M OVE )

\\
I
I

I

I

I
t/
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LOGIC CIRCUIT BOARD

EXPANDED
AREA

(coupoNENTS Up)

Locat ion of 50 60 Hz jumper

74163 PC

J UM PER

(b) Norma I j umper loca t ion for 60 Hz

74163 PC

(c) Jumper change for 5O Hz

50 50 Hz Jumper placement

7-5

(a)

ADD WIRE
JUMPER

yF/tGV

:i

BREAK CIRCUIT BOARD PATH
WITH SHARP SCRIBE #

)
Figure A.3



AppEND r x B

I NPUT / OUTPUT DATA CODES

The codes generated or received by the DS-3000 KSR in general correspondto 'rstandardlr forms of the 5-un i t Baudot code and the g_un i i ASC I I code(version z.x onty). The codes used by the termii"i ;r; ;'i;;" betow inTables B.l and 8.2. special units may differ from these codes slightly; ifso, the d if ferences wi I I be outl ined in the appendix corresponding to in"spectal unit.

Bit
54
00
00
00
00

Number
321
000
001
0t0
0ll

BLANK

E

LF
A

SPACE
S

I

U

CR

D

R

J

N

F

c
K

T
z
L

I,,

H

Y

P

a

0
B

G

F IGS

M

x
V

LTRS

BLANK

3
LF

SPAC E

BE LL
8

7

CR

$
4
I

,
!

9
?

F,

FIGS

/
;

LTRS

TABLE B. I

Case
Let te rs F i gures

Baudot Code Used in DS-3000

Notes:

mark
space

7,

)
2

#
6

0
I

LF denotes I ine feed
CR denotes carriage return

The order of transmi ss ion is
bit I to bit 5. A start bit
(logical "gtt) precedes bit I

and I to 2 stop bits (logicaltrltt) follow bit 5.

Figures case H is the STOP

character in Mi I itary Standard
Baudot Code. The # character
Ls used by the HAL Visual
Display System to indicate the
STOP code.

00
00
00
00

010
010
010
0t0

0l
0l
0l
0l

l0
l0
l0
l0

00
0l
l0
II

l=
0=

00
0l
l0
II

00
0l
l0
tl

000
00t
010
0ll

l0
l0
l0
l0

ll
tt
tt
lt

I I t 00lttot
lt I t0
tlttt

00
0l
l0
tl

000
00t
0t0
0tl
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TABLE B.? ASC t I Code and Character Set

b7

b6

b5

b1

0

0

0

0

0

I

0

I

0

0

I

I

0

I

2

3

4

5

6

7

8

9

I

I

0

I

0

I

I

0

0

ba b3 b2

000
000
001
00t
010
010
0l I

0l I

100
100
t 0t
l0l
ll0
ll0
lll

0

I

0

I

0

I

0

I

0

I

0

I

0

I

0

I

NUL

SOH

STX

ETX

EOT

WRU

ACK

BEL

BS

HT

LF

VT

FF

RTN

SO

SI

DLE

DCI

DC2

DC3

DC4

NAK

SYN

ETB

CAN

EM

SUB

ESC

FS

GS

RS

US

ACK = acknowledge
BEL = bel I

BS = backspace (*)
CAN = cancel
RTN = carriage return (nerunru)
DCI = device control I

DCZ = dev ice control 2

DC3 = device control 3
DC4 = device control ,{

DLE = data I ink escape
EM = end of medium
EOT = end of transmission
ESC = escape
ETB = end of transmission block
ETX = end of text
FF = form feed ("home")
FS = file separator

@

A

B

c

D

E

F

G

H

I

J

K

L

M

N

0

P

a

R

S

T

U

V

\^,

x

Y

Z

t

\
l

g

h

I

j
k

I

m

n

o

x

v

z

{
I
I

)

RUB

OUT

GS = group separator
HT = horizontal tabulation (*)
[r = l-ine feed (+)
NAK = negative acknowledge
NUL = null
RS = record separator

3U? = del ete (oru)

Sl = shift in
S0 = shift out
SOH = start of heading
STX = start of text
SUB = substitute
SYN = synchronous idle
US = unit separator
VT = vertical tabulation (+)
t^tRU = enqu i ry (ENa)

SPACE

!

il

#

$

o,
/o

:

(

)

:t

+

p

q

r

S

t

a

b

c

d

e

f

,
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Table 8.3: Horse Codes

Character Code

A

B

c

D

E

F

G

H

I

J

K

L

H

N

0

P

a

R

S

T

U

V

I^,

x

Y

z

aa

aa

aa

aa

Cha racte r Code

0

I

2.

3

\

5

6

7

8

:

J'I

t

I,

(,

{ti..,
-.t
t;

i ,.f
.1t'

H
f

.r.

aa

.a(

)

;

I

(t
,t

t
,}:
I|.'

9.t
fi

,{t'
t1

i

a

,

/

?

ES

R
E=r

IF

KN

ERROR

aa

ll
lt
i

{1

1

I

{{

fi
-, f 

i

I
iii'

,f

I

7-8


