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1. GENERAL

1.01 The GEMINI* 100 Electronic Blackboard Sys-
tem (Fig. 1) provides for the transmission and
display of hand-written information. Transmission is
in real time over two-wire voice grade circuits. Either
the switched network or private lines may be used.

1.02 This section is reissued to provide information
on the:

(a) 330-type adapter when the graphics station is

* Registered trademark of AT&T.

used behind a PBX (private branch exchange)
or KTS (key telephone system)

(b) KS-21889-L3 digital memory unit.

Revision arrows are used to emphasize the more sig-
nificant changes.

1.03 Transmission is half-duplex at 1300 bits per

second; this allows nonsimultaneous two-way
graphics communication between two locations, or
several locations when ordinary voice conference fa-
cilities are used.

ELECTRONIC. BLACKBOARD

® gemini

83A CONTROL
UNIT

KS—-21887

. KS-21890 P
~ BLACKBOARD VIDEC ORI N

50Al
CONFERENCE
TELEPHONE

BLACKBOARD == e S

STAND

Fig. 1—Electronic Blackboard Station—Overall View
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1.04 A telephone with an exclusion key, such as

502BM or 503CM (rotary dial) or 2502BM or
2503CM (TOUCH-TONE * dial) is required at each
end for establishing a circuit for graphics use. Jacks
with universal service order code (USOC) RJ41S or
RJ36X shall be used on the switched network (see
Fig. 19). Voice communication requires a separate
telephone line for simultaneous use with the graphics
circuit. A portable conference telephone with loud-
speaker and microphones, such as the 50Al
(512-630-111), is recommended for voice communica-
tions for each configuration listed in Part 3.

1.05 Graphics and voice communication may be
recorded on a stereo voice-grade cassette tape
recorder for storage and replay.

1.06 The station will operate satisfactorily in an
ambient temperature range of 40 to 110 °F,
and a relative humidity range of 10 to 90 percent.

1.07 The electronic blackboard station described in
this section meets FCC Part 68 requirements
for registration. PThe FCC registration number is
AS593M-67767-OT-N. The “R” in the designation
1AR graphics transmitter-receiver indicates that the
transmitter-receiver is registered with the FCC.4

2. PHYSICAL DESCRIPTION OF STATION
GENERAL

2.01 Major components of the electronic black-
board station are as follows:

o KS-21890 Blackboard
" e 83A Control Unit
o KS-21887 Blackboard Stand (optional)

e 1AR Graphics Transmitter-Receiver or 1AR
Graphics Receiver

e KS-21889-L1 (MD) or -L3 Memory Unit
o KS-21888 Cabinet

o Video Monitor [customer owned and main-
tained (COAM)]

e 502BM or 503CM (rotary dial) or 2502BM or
2503CM (TOUCH-TONE dial) Telephone Set

* Trademark of AT&T.
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e. 50A1 Conference Telephone Set
o Stereo Tape Recorder (COAM).
KS-21890 BLACKBOARD (Fig. 1)

2.02 The electronic blackboard consists of two elec-

trically conductive plastic sheets separated by
a small air gap. The blackboard writing surface is a
stretched flexible MYLAR' sheet, which is coated
with blackboard paint. Writing on the blackboard is
done with ordinary dustless chalk; the eraser is a con-
ventional blackboard eraser.

2.03 The blackboard assembly measures 51 inches

high by 65 inches wide by 3 inches thick, in-
cluding the frame, and weighs about 70 pounds. An
anodized aluminum decorative frame surrounds the
42-inch by 56-inch writing area and provides a
mounting space for the control unit, as well as a chalk
groove for storing chalk.

2.04 The blackboard is equipped with mounting
hardware for wall mounting, or for mounting

_ on an optional portable stand. The center portion of

the chalk groove on the frame has a 6-inch strlp of
VELCRO fastener to mate with a similar plece of
VELCRO fastener on the control unit.

205 A Bell System logo, “GEMINI”, and
" . “ELECTRONIC BLACKBOARD” appear on

the upper portion of the frame. The rear of the black-

board is coated with cream colored acrylic lacquer.

83A CONTROL UNIT (ERASER TRAY) (Fig. 2)

2.06 The control unit measures approximately 11

by 6 by 2 inches, and is contained in a steel
housing, which is painted a cream color. The unit
weighs about 4 pounds. The unit is secured to the
blackboard by a contoured lip which mates with the
chalk groove on the blackboard frame, and by a mat-
ing strip of VELCRO fastener which meshes with the
VELCRO fastener on the chalk groove. In addition,
a screw is provided on the blackboard for attaching
a control unit mounting bracket to the bottom center
of the blackboard frame. -

2.07 A white pushbutton on the control unit is used
to clear the memory and display (“electronic

T Registered trademark of E. L. duPont de Nemours & Co.

1 Registered trademark of VELCRO U.S.A., Inc.
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" ON/CLEAR
SWITCH

IR LED
/ WINDOW

SUPPORT RODS
FOR ERASER © WINDOW

PHOTO
TRANSISTOR

Fig. 2—83A Control Unit—Front View

erase”) and to turn on the memory unit when first
used P(KS-21889-L1 only).4 The center of the control
unit has three rods which provide a platform for stor-
ing an eraser. On either side of the control unit are
located small “windows” through which infrared
(IR) light passes from an IR LED (light-emitting di-
ode) source to a receiving photo transistor (“electric
eye”). This light switch provides the WRITE/ERASE
switching function by detecting the presence
(WRITE) or absence (ERASE) of the eraser.

2.08 The rear of the control unit contains three 25-
pin connectors, labeled 1, 2, and 3, and a 5-pin

blackboard connector. Connector 1 is male; conneec- -

tors 2 and 3 are female. This arrangement of connec-
tors automatically codes the blackboards to which
they are connected as numbers 1, 2, and 3 in a multi-
ple send-receive or multiple send configuration (see
Part 3).

2,09 All components except the ON/CLEAR
switch, IR LED, and photo transxstor are
mounted on a printed circuit board.

KS-21887 BLACKBOARD STAND (Fig. 1)

2.10 The optional blackboard stand is used in lieu
of wall mounting. Overall dimensions of the
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blackboard stand are 78 inches high by 62 inches wide
by 20 inches deep. The stand is made of aluminum
and is finished in a clear anodized color. The stand
has U-shaped cutouts on the top vertical members
and two holes on the sides for mounting the black-
board. It is equipped with wheels, and weighs about
40 pounds. The front wheels are a lockable type.

1AR GRAPHICS TRANSMITTER-RECEIVER (Fig. 3)

2.11 The 1AR graphics transmitter-receiver
(transceiver) consists of five circuit packs, a
power supply, a printed circuit mother board, and a
printed circuit connecting board. All of these compo-
nents are mounted in an aluminum housing which
measures 11 inches wide by 13 inches deep by 4 inches
high, and weighs about 18 pounds fully equipped.

2.12 The mother board and connecting board are

interconnected through a flat flexible cable
which is connectorized at both ends. The five circuit
packs plug into 40-pin connectors on the mother
board which serves as a backplane. On the mother
board, behind the removable rear plastic cover, are
four test and option switches. Three of these are slide
switches labeled GAIN, SEND, and DISP. The fourth
switch is a push-to-operate, push-to-release switch
labeled REC.

2.13 Following is a list of circuit packs that plug
into the backplane.




TRANSCEIVER

RECORD AND

PLAYBACK JACKS
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TEST
SWITCHES

PUSH-TO-OPERATE
SWITCHES

Fig. 3— 1AR Graphics Transmitter-Receiver—Front View

e 202T Data Set

e TS1 Transmitter

e TS2 Transmitter

e TS3 Receiver

e TS4 Transmitter-Receiver.

The circuit packs are held in place by a removable
locking bar.

2.14 The power supply is fastened into the housing

with four screws on the bottom of the housing.
A flexible cable connects the power supply to the
backplane via a connector on the backplane. A fuse
for the power supply is accessible when the front
cover is removed. A spare fuse is located behind the
rear cover.

2.15 A 25-pin connector is located on the connector
board, which is used to connect the transmit-
ter-receiver to the control unit via an M25-type cord.
Three 9-pin female connectors are also located on the
connector board which serve for connecting up to
three memory units to the transmitter-receiver.

2.16 A three-terminal telephone connector is lo-

cated near the connector board. The connector
provides a connecting point for attaching a telephone
line mounting cord.

2.17 Three push-to-operate switches are located on
circuit pack (CP) TS4; they are labeled PLAY,
LOOP, and TEST, and are accessible on the faceplate.
The TEST switch is nonlocking; the PLAY and LOOP
switches are push-to-operate, push-to-release.

2.18 Four indicator LEDs are located on CP TS1
and six are located on CP TS3. The LEDs illu-
minate “drop out” graphics on the front cover. When
illuminated, the graphics provide for the appearance
of two-letter abbreviations on the front cover. When
the LEDs are extinguished, the front cover appears
as a continuous black opaque surface. LED designa-
tions on the faceplate for data set (DS) 202T are
(from left to right) ON, MR, RS, CS, CO, and TM.
LED designations for CP TS1 (from left to right) are
SE, S1, S2, and S3. LED designations for CP TS3
(from left to right) are ON, RD, RE, R1, R2, and R3.
Definitions of these designations are as follows:

DESIGNATION MEANING
DS 202T

ON Power on
MR : Modem ready
RS Request to send
CS Clear to send
CcO Carrier on
™ Test mode

Page 7
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DESIGNATION MEANING 2.19 Two phonojacks are located on CP TS4 for
tape recording and playback of graphics.
These jacks are accessible through the front cover.
CP TS1 Designations PLAY and REC are adjacent to the
jacks and are visible through the front cover.

SE Send erase
1AR GRAPHICS RECEIVER (Fig. 3)
S1 Send 1
32 2.20 The 1AR graphics receiver is identical to the
Send 2 1AR graphics transmitter-receiver with CPs
S3 Send 3 TS1 and TS2 removed.
CP TS3 KS-21889-L1 MEMORY UNIT (Fig. 4)
ON DC on 2.21 The-L1 memory unit is contained in an alumi-
num housing measuring 11 inches wide by 13
RD Receive data inches deep by 4 inches high and weighs about 22
pounds.
RE Receive erase
2.22 The memory unit is equipped with three push-
R1 Receive 1 to-operate nonlocking test switches labeled
WRITE, CLEAR, and VIDEO; these are accessible
R2 Receive 2 through the plastic front cover. A potentiometer
_ which is used to adjust the video output level from
R3 Receive 3 the memory unit is located to the right of the test
BRIGHTNESS e
CONTROL \ GRAPHICS
, CABLE
TEST >
SWITCHES :

AC POWER
" CORD
. J

*
-
VIDEO ; \
CABLE BNC TO UHF
(TYPE RG) ADAPTER PLUG

Fig. 4—KS-21889-L1 Analog Memory Unit—Front View With Associated Cables
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switches, with the designation BRIGHT located
under the potentiometer knob. The front cover may
be removed by depressing at the top, then pulling for-
ward.

2.23 Drop-out graphics appear on the front cover

faceplate; they are illuminated from behind by
six LEDs. Designations and meanings of these graph-
ics are as follows:

DESIGNATION MEANING
| PO Power on
ON DCon
WR Write
ER Erase .
CL Clear
FF Fan fail

2.24 Behind the front cover on the upper circuit

pack is a slide switch labeled TEST-NORMAL.
On the rear of the -L1 memory unit is an ac power
cord and an input graphics cable terminated in a 9-
pin male connector. A BNC connector is accessible
through a cutout in the front cover, for connecting
video to the monitor.

2.25 The -L1 memory unit is equipped with a cool-

ing fan which draws outside air through a cir-
cular cutout in the rear plastic cover. Failure of the
fan will cause the FF (fan fail) lamp to flash on and
off.

$KS-21889-L3 MEMORY UNIT (Fig. 5 and 6)

2.26° The -L3 memory unit is contained in an alumi-

num housing measuring 15-1/2 inches wide by
16 inches deep by 4 inches high and weighs about 17
pounds. '

Note: The -L2 and -L4 memory units are
identical to the -L1 and -L3 memory units, re-
spectively, except that they do not have the Bell
System logo; they are for non-Bell System use.

2.27 The -L3 memory unit is equipped with two
push-to-operate nonlocking test switches la-
beled WRITE and CLEAR; these are accessible

ISS 2, SECTION 590-200-100

through the metal front cover. The front cover may
be removed by removing two screws.

2.28 Five indicator LEDs appear on the front cover
faceplate. Their designations and meanings
are as follows: ‘

DESIGNATION -

MEANING
PO . Power on
WR Write
ER Erase
CL Clear
FF Fan fail

2.29 On the rear of the -L3 memory unit is an ac

power cord and an input graphics cable termi-
nated in a 9-pin male connector. A BNC connector is
also accessible through the rear cover, for connecting
video to the monitor. '

2.30 A cooling fan is provided on the -L3 memory

unit, which draws outside air through a cutout
in the rear metal cover. Failure of the fan will cause
the FF (fan fail) lamp on the front panel to turn on.4

KS-21888 CABINET (Fig; 7 and 8)

2.31 The cabinet measures 24 inches wide by 18

inches deep by 42 inches high, and weighs
about 40 pounds. The cabinet has a black finish.
Caster wheels are provided on the bottom of the cabi-
net for mobility. Three shelves are provided and a
compartment with front and rear access doors. Ven-
tilating holes are provided in the bottom of the com-
partment, and in the rear door.

2.32 A multioutlet ac power strip is attached to the

bottom of the compartment; it is equipped
with a 15-foot-long power cord. The power strip has
an on-off switech, a power indicator lamp, and a
resettable delay-type circuit breaker. One cutout for
feeding the power cord and other cords is located on
the rear bottom of the compartment, and two cutouts
are located on the rear top of the compartment.

VIDEO MONITOR (Fig. 1)

2.33 Any baseband video monitor conforming with
EIA (Electronic Industries Association) Stan-
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TEST INDICATOR

SWITCHES LEDS

) “ " V " A i \

PO WR

CL FF

ELECTRONIC BLACKBOARD MEMORY

Fig. 5—PKS-21889-13 Digital Memory Unit—Front Viewd

GRAPHICS VIDEO FAN
AC POWER INPUT OUTPUT
CORD CABLE JACK

Fig. 6—PKS-21889-13 Digital Memory Unit—Rear Viewd

dard RS-170, such as a CONRAC* SNA23/C may be
used; however, a 23-inch monitor is recommended.
For a good quality display, inexpensive monitors
should be avoided. The monitor is customer owned
and maintained (COAM). The use of television receiv-
ers with up converters is discouraged because of poor
resolution which results in a poor quality video dis-

play.

TELEPHONE SET (Fig. 1)
2.34 Each of the four recommended telephones is

provided with an exclusion key, to permit

* Registered trademark of Conrac Corporation.

Page 10

transfer from voice to graphics. For details on the
502BM (rotary dial), 2502BM (TOUCH-TONE dial),
503CM (rotary dial), and 2503CM (TOUCH-TONE
dial) telephone sets, refer to Sections 502-531-401,
502-533-401, 502-501-120, and 502-503-120, respective-

ly.

Note: The telephone sets must be rewired to
provide line control in the talk mode (handset
off-hook) data control with the exclusion key
operated, (and monitoring deactivated on
503CM and 2503CM sets).
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SHELF FOR
VIDEOC MONITOR

B s, oty

SHELF FOR
TELEPHONES

“~

SHELF FOR AC
TRANSMITTER - STRIP
RECEIVER AND
MEMORY UNIT

POWER

FRONT
ACCESS

DOOR

Fig. 7—KS-21888 Cabinet Arranged for KS-21889-L1 Memory Unit—Front View

50A1 CONFERENCE TELEPHONE SET

2.35 The 50A1 conference telephone set (Fig. 1)

provides a built-in loudspeaker, a built-in mi-
crophone and two portable microphones with 20-foot
cords. The portable microphones may be used with
lavaliere assemblies (neck band) to provide voice

pickup while writing at the blackboard. For further
details, refer to Section 512-630-111.

STEREO CASSETTE TAPE RECORDER
2.36 A stereo cassette tape recorder may be used

for recording both graphics and audio (voice)
simultaneously, either at the originating location or
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SHELF FOR
ITRANSMITTER
RECEIVER  AND
MEMORY  UNIT

FRONT
ACCESS
DOOR

Fig. 8—PKS-21888 Cabinet Arranged for KS-21889-L3 Memory Unit—Front Viewd

from a remote location, for playback at a later time.
A good-quality commercially available two-channel
voice-grade cassette recorder (such as
SUPERSCOPE* CD 320) may be used. The tape re-
corder is customer owned and maintained.

* Registered trademark of Superscope, Inc.
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Note: For error-free operation, the tape re-

corder must have a speed accuracy better than
+3 percent.
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3. STATION CONFIGURATIONS

3.01 The electronic blackboard station is modular
in design, permitting various configurations
to suit the requirements of the customer. These con-

figurations are as follows:

SINGLE SEND-RECEIVE STATION (Fig. 9)

3.02 For originating and receiving graphics, the
following equipment is required at one loca-

tion:
o KS-21890 Blackboard

o KS-21887 Blackboard Stand (if wall mount-

ing is not used)

e 83A Control Unit

KS-21890
BLACKBOARD

83A
CONTROL
UNIT

1 2 3
Wou

M25A-25' CABLE

BOARD
1, 2,3
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e 1AR Graphics Transmitter-Receiver

e Video Monitor (COAM) (CONRAC SNA23/C
or equivalent)

"o KS-21889 Memory Unit

e KS-21888 Cabinet

e 50A1 Conference Telephone Set (optional)

e Stereo Cassette Tape Recorder (optional)
(COAM)

e M25A-25' Blackboard Cord.

VIDEO
MONITOR

VIDEO CABLE

1AR GRAPHICS

TRANSMITTER- TEL LINE > ?gAgngJﬁgcrms
RECEIVER MTG CORD BLOOK
MEMORY
JCT REC| & PLAY
T GRAPHICS
RECORD
Ks-21889 VOICE ‘l::li_—___——-illllj
MEMORY RECORD
UNIT |
l STEREO CASSETTE RECORDER

Fig. 9—Single Send-Receive Station

L_PLAY_ -+ (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
> TELEPHONE
LINE
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SINGLE RECEIVE-ONLY STATION (Fig. 10)

3.03 For receiving graphics only, the following
equipment is required at one location:

e 1AR Graphics Receiver (1AR graphics trans-

mitter-receiver can also be used)

o KS-21889 Memory Unit

VIDEO
MONITOR

VIDEO CABLE

1AR GRAPHICS

KS-21888 Cabinet

Video Monitor (COAM) (CONRAC SNA23/C
or equivalent)

50A1 Conference Telephone Set (optional)

Stereo Cassette Tape Recorder (optional)

(COAM).

, TEL LINE GRAPHICS
RECEIVER & T0 CONNECTING
MTG CORD - BLOCK
MEMORY '
;LT REC| & PLAY
| GRAPHICS
RECORD
KS-21889 VOICE e Q
MEMORY RECORD
NEND ECOR

' STEREO CASSETTE RECORDER

L_PLAY_ - (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
p TELEPHONE
LINE

Fig. 10—Single Receive-Only Station
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SINGLE SEND-ONLY STATION (Fig. 11)

{ 3.04 For transmitting graphics only, the following
equipment is required at one location:

o KS-21890 Blackboard

! o KS-21887 Blackboard Stand (if wall mount-
ing is not used) ‘

e 83A Control Unit

ISS 2, SECTION 590-200-100

o 1AR Graphics Transmitter-Receiver
o KS-21888 Cabinet
e 50A1 Conference Telephone Set (optional)

e Stereo Cassette Tape Recorder (optional)
(COAM)

™ M25A-25' Blackboard Cord.

( Ks-21890
: BLACKBOARD
83A
CONTROL
UNIT
1 2 3
|F ud u
BOARD
( M25A-25" CABLE 1,2,8 | JhRATAILS TEL LINE GRAPHICS
g RECEIVER WG CORD —® T0 CONNECTING
BLOCK
REC| & PLAY
GRAPHICS
RECORD |
] @ ©
b
RECORD
| STERED CASSETTE RECORDER
( L PLAY__ o (see parT 7)
‘ 50A1 CONFERENCE
TELEPHONE SET
VOICE TO
> TELEPHONE
LINE
/
Fig. 11—Single Transmit-Only Station
(
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MULTIPLE SEND-RECEIVE STATION

3.05 Where more than one display and/or black-
board is required, the number of either or both

may be increased to two or three. Only one transmit-

ter-receiver is required in any of these cases.

DUAL SEND-RECEIVE STATION (Fig. 12)

3.06 The following equipment is required for a dual
send-receive station:

o 2 KS-21890 Blackboards

e 2 KS-21887 Blackboard Stands (if wall
mounting is not used)

e 1 1AR Graphics Transmitter-Receiver

2 KS-21889 Memory Units

e 2 KS-21888 Cabinets

2 Video Monitors (COAM) (CONRAC

SNA23/C or equivalent)

e 2 Blackboard Cords; 1 M25A-25/, 1 M25A-9'

e 1 50A1 Conference Telephone Set (optional)

e 1 Stereo Cassette Tape Recorder (optional)

e 2 83A Control Units (COAM).
KS-21880 KS-21890
BLACKBOARD BLACKBOARD
NO. 2
83A 83A
CONTROL CONTROL
UNIT UNIT
1 2 8 1 2 3
u u u U
M25A-9' CABLE
BOARD
M25A-25' CABLE 1, 2,3 }3§N§:§$¥§§§ TEL LINE GRAPHICS
& TO CONNECTING
RECEIVER MTG CORD BLOGK
MEMORY
] o1 REC[ & PLAY
VIDEO VIDEO | GRAPHICS
MONITOR MONITOR
NO. 1 NO. 2 RECORD ,,
/ Ks-21888] [Ks-21888 voIcE ‘I::Ii-----illllj
MEMORY MEMORY RECORD
UNIT UNIT
ND. 1 ND. 2

VIDEO CABLE
VIDED CABLE

| STERED CASSETTE RECORDER

L PLAY_ - (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
p TELEPHONE
LINE

Fig. 12—Dual Send-Receive Station
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TRIPLE SEND-RECEIVE STATION (Fig. 13)

3.07 The following equipment is required for a tri- °
ple send-receive station:

e 3 KS-21890 Blackboards

e 3 KS-21887 Blackboard Stands (if

mounting is not used)

o 3 83A Control Units

wall °
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3 KS-21889 Memory Units

3 KS-21888 Cabinets

3 Video Monitors (COAM)

SNA23/C or equivalent)

(CONRAC

3 Blackboard Cords; 1 M25A-25', 2 M25A-9'

1 50A1 Conference Telephone Set (optional)

o 1 Stereo Cassette Tape Recorder (optional)

e 1 1AR Graphics Transmitter-Receiver (COAM).
KS-21890 KS-21890 KS-21890
BLACKBOARD BLACKBOARD BLACKBOARD
’ ND. 2 NO. 3
83A 83A 83A
CONTROL CONTROL CONTROL
UNIT UNIT . UNIT
1 2 3 1 2 3 1 2 3
o uJ u W u
MO5A-9' CABLE M25A-9' CABLE
BOARD ~
M25A-25' CABLE 1,2, 3 ;Qﬁug,';;";:'ggf TEL LINE o ?gAggﬁﬁgcrms
RECEIVER MTG CORD BLOCK
MEMORY
] Py E PLAY
VIDEO VIDEO VIDEO GRAPHICS
MONITOR MONITOR MONITOR RECORD _J
NO. 1 NO. 2 NO. 3
KS-21888] [Ks-21889] [Ks-218sg] VOICE
MEMORY MEMORY MEMORY RECORD
UNIT UNIT UNIT I
NO. 1 NO. 2 NO. 3 | STEREO CASSETTE RECORDER

VIDEO | CABLE

VIDEO

CABLE

VIDEO CABLE

Fig. 13—Triple Send-Receive Station

L_PLAY__ 4+ (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
p TELEPHONE
LINE
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SECTION 590-200-100

DUAL RECEIVE-ONLY STATION (Fig. 14)

3.08 The following equipment is required for a dual

receive-only station:

e 1 1AR Graphics Receiver (1AR graphics

transmitter-receiver can also be used)

e 2 KS-21889 Memory Units

o 2 KS-21888 Cabinets

e 2 Video Monitors (COAM) (CONRAC
SNA23/C or equivalent)

o 1 50A1 Conference Telephone Set (optional)

o 1 Stereo Cassette Tape Recorder (optional)
(COAM).

& TO CONNECTING
MTG CORD BLOCK
MEMORY
1 > RECH PLAY
VIDEO VIDEO GRAPHICS
MONITOR MONITOR RECORD
NO. 1 NO. 2 >
ks-21888] [Ks-21889 VOICE Q Q
MEMORY MEMORY RECORD
UNIT "UNIT
ND. 1 NO. 2 I STEREO CASSETTE RECORDER

VIDEO CABLE
| vioeo casLe

L PLAY__ - (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
p TELEPHONE
LINE

Fig. 14—Duval Receive-Only Station
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TRIPLE RECEIVE-ONLY STATION (Fig. 15)

3.09 The following equipment is required for a tri-
ple receive-only station:

e 1 1AR Graphics Receiver (1AR graphics
transmitter-receiver can also be used)

e 3 KS-21889 Memory Units

o 3 KS-21888 Cabinets

ISS 2, SECTION 590-200-100

e 3 Video Monitors (COAM) (CONRAC
SNA23/C or equivalent)

e 150A1 Conference Telephone Set (optional)

e 1 Stereo Cassette Tape Recorder (optional)
(COAM).

MIXED MULTIPLE STATION

3.10 Where desired, the number of blackboards
may be different than the number of displays.

Mixing in any combination is permissible. A typical

mixed multiple station is given in paragraph 3.11.

1AR GRAPHICS
RECE?VER TEL LINE GRAPHICS
oD —& T0 CONNECTING
BLOCK
MEMORY
i LT T | & pLay
VIDEO VIDEO VIDEO i GRAPHICS
MONITOR MONITOR MONITOR RECORD
NO. 1 NO. 2 NO. 3
ks-21889] [Ks-21883] [Ks-218gs] VOICE @
MEMORY MEMORY MEMORY
UNIT UNIT UNIT RECORD '
NO. 1 NO. 2 NO. 3 | STEREO CASSETTE RECORDER

VIDEO | CABLE

VIDEO | CABLE

- VIDEQ CABLE

L_PLAY_ - (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
> TELEPHONE
LINE

Fig. 15—Triple Receive-Only Station
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SINGLE SEND-TRIPLE RECEIVE STATION (Fig. 16)

3.11 The following equipment is required for a sin-

gle send-triple receive station:

o 1 KS-21890 Blackboard

e 1KS-21887 Blackboard Stand (if wall mount-

ing is not used)

o 1 83A Control Unit

3 KS-21889 Memory Units

o 3 KS-21888 Cabinets

e 3 Video Monitors (COAM) (CONRAC
SNA23/C or equivalent)

e 1 Blackboard Cord M25A-25'

e 150A1 Conference Telephone Set (optional)

e 1 Stereo Cassette Tape Recorder (optional)

e 1 1AR Graphics Transmitter-Receiver (COAM).
KS-21890
BLACKBOARD
83A
CONTROL
UNIT
1 2 3
o u uJ
BOARD '
M25A-25' CABLE 1,2, 3| Jon SRIPHICS TEL LINE GRAPHICS
—& TO CONNECTING
RECEIVER MTG CORD BLOGK
MEMORY
LT LTI L ¥ pLay
VIDEO VIDEO VIDED i GRAPHICS
MONITOR  MONITOR MONITOR RECORD :
ND. 1 ND. 2 ND. 3
Ks-21889] [ks-21889] [Ks-218sg] VOICE
MEMORY MEMORY MEMORY RECORD
UNIT UNIT UNIT _
NO. 1 NO. 2 NG. 3 | STEREO CASSETTE RECORDER

VIDEO | CABLE

VIDEO| CABLE

VIDEO CABLE

L_PLAY_ - (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
> TELEPHONE
LINE

Fig. 16—Single Send-Triple Receive Station
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DUAL SEND-ONLY STATION (Fig. 17)

3.12 The following equipment is required for a dual
send-only station:

o 2 KS-21890 Blackboards

e 2 KS-21887 Blackboard Stands (if wall
mounting is not used)

e 2 83A Control Units

KS-21890 KS-21890
BLACKBOARD BLACKBOARD
NO. 2
83A 83A
CONTROL CONTROL
UNIT UNIT
1 2 3 1t 2 3
"] u u

M25A-9' CABLE
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e 1 1AR Graphics Transmitter-Receiver

o 1 Blackboard Cord M25A-25'

e 1 Blackboard Cord M25A-9’

e 150A1 Conference Telephone Set (optional)

e 1 Stereo Cassette Tape Recorder (optional)
(COAM).

BOARD 1AR GRAPHIC '
M25A-25' CABLE 1, 2, 3 TRANSMITTER§ TEL LINE > ?gAggﬁﬁgcrlus
RECEIVER NTG6 CORD BLOCK
REC & PLAY
GRAPHICS
RECORD
>
VOICE @ @
— b
RECORD

l STERED CASSETTE RECORDER

|_PLAY_ > (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
> TELEPHONE
LINE

Fig. 17—Dvual Send-Only Station
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TRIPLE SEND-ONLY STATION (Fig. 18)

3.13 The following equipment is required for a tri-
ple send-only station: '

o 3 KS-21890 Blackboards

e 3 KS-21887 Blackboard Stands (if wall
mounting is not used)

1 1AR Graphics Transmitter-Receiver

1 Blackboard Cord M25A-25'

2 Blackboard Cords M25A-9’

1 50A1 Conference Telephone Set (optional)

1 Stereo Cassette Tape Recorder (optional)

o 3 83A Control Units (COAM).
KS-21890 KS-21890 KS-21890
BLACKBOARD BLACKBOARD BLACKBOARD
ND. 2 ND. 3
83A B3A 83A
CONTROL CONTROL CONTROL
UNIT UNIT UNIT
1 2 3 1 2 3 1 2 3
1" ] 1) 1" ) ‘ u o
} Y
M25A-9' CABLE M2GA-9" CABLE
BOARD
M25A-25' CABLE 1,2,8 | anonirhIcs TEL LINE | omecs
RECEIVER HTG GORD To co
RECH PLAY
GRAPHICS
RECORD
oy
=@ ©
—
VOICE
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l STEREO CASSETTE RECORDER

L_PLAY__ - (SEE PART 7)

50A1 CONFERENCE
TELEPHONE SET

VOICE TO
> TELEPHONE
LINE

Fig. 18 —Triple Send-Only Station
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SWITCHED NETWORK TELEPHONE CONNECTION
(Fig. 19)

3.14 For connecting to the switched network the
following equipment is required:

o M4AU Telephone Mounting Cord

e 97A Connecting Block

97A
1AR GRAPHICS [ M4AU | conn
TRANSMITTER- ‘ »| BLOCK
RECEIVER || w76 coRp (usac

RJ41S)
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e 635B Connecting Block

e 502BM, 2502BM, 503CM,* or 2503CM* Tele-
phone Set.

*Recommended sets.

Note: The 502BM and 2502BM sets require a
D-180810 kit of parts (ordered separately) for
use with an M4AU telephone mounting cord.

H4DU TEL SET
HANDSET W/EXCLUSION
CORD KEY

TEL MTG CORD

6358
CONN GRAPHICS TO
BLOCK " TELEPHONE LINE
(usoc

RJ36X)

Fig. 19—Connecting to the Switched Network
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PSWITCHED NETWORK TELEPHONE CONNECTION
BEHIND A PBX (Fig. 20)

3.15 For connecting to the switched network be-
hind a PBX the following equipment is re-
quired: ’ ‘

e M4AU Telephone Mounting Cord

o 330-Type Adapter (comcode 103 259 891)
e 625A Voice Jack

e 635B Connecting Block

o 502BM, 2502BM, 503CM,* or 2503CM* Tele-
phone Set

*Recommended sets.

Note: The 502BM and 2502BM sets require a
D-180810 kit of parts (ordered separately) for
use with an M4AU telephone mounting cord.4

PRIVATE LINE TELEPHONE CONNECTION (Fig. 21)

3.16 For connecting to a private line the following
equipment is required:

e D6AA-87 Telephone Mounting Cord

e 42A or 635B Connecting Block

e 502BM, 2502BM, 503CM,* or 2503CM* Tele-
phone Set.

*Recommended sets.

Note: The telephone set is optional and is
only required if the customer requests voice ser-
vice on the graphics line.

TEL SET
W/EXCLUSION

330-TYPE
1AR GRAPHICS M4aAU ADAPTER
TRANSMITTER- MT6
RECEIVER

D CORD

KEY
H4DU
HANDSET
CORD
DBAA TEL
MTG CORD
625A 6358
VOICE CONN
JACK BLOCK
GRAPHICS
e
> 10 PBX
(usoc (usoc
RJ11C) RJ36X)

Fig. 20—W#Connecting to the Switched Network Behind a PBX4
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NOTE: TEL SET OPTIONAL

H4DU
HANDSET
CORD
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TEL SET
W/EXCLUSION
KEY

D8AA TEL MTG CORD
| WITH 635B CONN BLOCK;

| psas TEL MT6 cORD
[ WITH 42A CONN BLOCK

1AR GRAPHICS 42A OR GRAPHICS TO
TRANSMITTER- i DBAA-87 MTG CORD 6358 CONN|——& ShLEPRORE | LINE
RECEIVER BLOCK

Fig. 21—Connecting to a Private Line

3.17 The telephone sets have to be ordered as fol-
lows:

502BM or 2502CM
D-180810 Kit of Parts

D8AA Telephone Mounting Cord (for 635
Connecting Block)

D8AB Telephone Mounting Cord (for 42A
Connecting Block)

503CM* or 2503CM*
H4DU Handset Cord

D8AA Telephone Mounting Cord (for 635
Connecting Block)

D8AB Telephone Mounting Cord (for 42A
Connecting Block).

*Recommended sets.

4. FUNCTIONAL DESCRIPTION OF STATION

4.01 The station described in this part is a single
send-receive station, as shown in Fig. 22
Other stations operate in essentially the same man-

ner as the single send-receive station; details of mul-
tiple stations will not be discussed in this part.

KS-21890-L1 BLACKBOARD

4.02 The blackboard consists of two large MYLAR

sheets coated on one side with electrically con-
ductive material, and separated by a small air gap. A
voltage is alternately applied to the horizontal axis
(X axis) and vertical axis (Y axis). When chalk
touches the board, the front sheet of plastic deflects
to make contact with the rear sheet, and an electrical
analog voltage proportional to position of the chalk
is developed for each axis. For proper operation of
the blackboard, only one point at a time can be
touched with either the chalk or any other
object.

4.03 The writing surface of the blackboard is

painted with a flat black paint which provides
a writing surface similar to an ordinary blackboard.
A conventional blackboard eraser is used to erase the
board.

83A CONTROL UNIT

4.04 Analog X and Y position signals from the
blackboard pass through the control unit,
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97 96pd

BOARD
83A 1, 2, 3 TEST
CONTROL r = 1AR GRAPHICS TRANSMITTER-RECEIVER
SWTICH
UNIT
[ ps-2027-L1 |
v | |
KS-21890 TRATR e Ml
BLACKBOARD | | c}: 4DB PAD
! | I X ELECTRONIC
LOOP | | SWITCH
LEDS | T SKITCH) LEDS | ’ & ) GRAPHICS
A )R
| | PLAY 4 o o | CONNECTING
| | SWITCH [ BLOCK
RCVR |& i DEMOD |—4 { LINE
} f 1
L N AL Ny TRANSFORMER
- 2 AMPL
PLAY 1l] T RECORD
MEMORY 1
TEST 50A1 CONFERENCE
SWITCHES TELEPHONE SET
4 PLAY GRAPHICS [ RECORD
| WRITE . RECORD VOICE TO
VIDEO INPUT > TELEPHONE
MONITOR LINE
el cLEAR
STORE
a— VIDEO je+—| VIDEO * VOICE
MEMORY
PLAY
* KS-21888-L1 — & (SEE PART 7)
AND -L2 ONLY STEREO CASSETTE RECORDER

Fig. 22—Single Send-Receive Station—Functional Block Diagram

001-00Z-06S NOILD3S



which also provides a connection point with the
transmitter-receiver and with other blackboards.

4.05 A pushbutton provided on the control unit is

used to clear the stored display in the memory
at both local and remote stations and to turn on the
memory unit from standby. #There is no standby on
the -L3 memory unit.4 '

4.06 An IR light switch (described in paragraph
2.07) detects the presence of the eraser on the
control unit, which switches to erase mode when the
eraser is lifted from the control unit. Writing on
the blackboard when the eraser is removed
from the control unit will result in erasure of
corresponding points on the display.

4.07 When the eraser touches a small portion of the

blackboard, a corresponding small portion of
the stored display in the memory is automatically
erased.

1AR GRAPHICS TRANSMITTER-RECEIVER (TRANSCEIVER)

4.08 Analog signals are fed from the blackboard

via the control unit to the transmitter portion
of the transmitter-receiver (Fig. 22), where the signal
is converted to digital form. Clear and erase signals
are also processed and incorporated into the digital
data stream. Which one of up to three blackboards is
also encoded and sent to the modulator portion of DS
202T.

4.09 The transmitter-receiver is always in the re-

ceive mode except when chalk or eraser
touches the blackboard. Touching the board “chalk-
switches” from receive to transmit mode. Transmis-
sion is prohibited by lockout circuitry when an in-
coming signal is present.

4.10 Data set 202T is operated in the 4-wire mode

~ as described in Section 592-031-200. Refer to
Table D for setting of option switches. A line trans-
former and associated circuitry in the transmitter-
receiver provide an interface suitable for operating
over 2-wire private lines or the switched network.
Interface to the customer-provided tape recorder for
recording and playback of graphics is also provided.

4.11 Transmission of the data stream from DS
202T is a nonsynchronous frequency shift
keyed (FSK) signal at 1300 bits per second (bps).

4.12 “Chalk-switched” operation permits half-
duplex operation; that is, two-way graphics is

ISS 2, SECTION 590-200-100

accomplished using only one 2-wire line. More than
one remote graphics station may be bridged for
multipoint conferencing using any existing 2-wire
voice-grade bridging facilities. The number of remote
stations is limited only by the limits of the bridging
facilities. In such an arrangement, transmission may
originate at any one of the stations and be received
by all other stations on the bridge.

Note: For voice and graphics conferencing,
two bridges are required.

4.13 Impedance of the transmitter-receiver is 600

ohms, as seen from the telephone line. The
transmit level is fixed at —4 dBm into a 600-ohm line.
The receiver will operate with an input between 0 and
—42 dBm. #The low-end cutoff is determined by the
DS 202T. There are presently DS 202T-L1s and DS
202T-L1As in use in the 1AR graphics transmitter-
receiver. The -L1 has a clamp disable option which
will make this low-end cutoff somewhat variable
(—40 dBm to —50 dBm). However, the -L1A does not
have a clamp disable option and the low-end cutoff
will be higher (about —38 dBm).4 For switched net-
work service, the access loop shall meet Type II con-
ditioning requirements.

4.14 The receiver portion of DS 202T demodulates

the signal before passing it to the RCVR (re-
ceiver) portion of the transmitter-receiver. The re-
ceiver further processes the incoming graphics
signal, converting it from digital to analog form be-
fore passing the signal to the memory unit. The re-
ceiver also decodes which one of up to three
blackboards is being used, and directs the signal to
the associated memory unit. The RCVR also decodes
CLEAR and ERASE commands and passes them to
the appropriate memory unit.

KS-21889-L1 MEMORY UNIT

4.15 Analog signals from the receiver portion of

the transmitter-receiver are applied to the
input of the memory unit. This signal is passed to the
storage part of the memory unit, which will retain
the signal in electronic storage for a period of up to
1 hour. After 1 hour from the last received signal a
timer times out, turning the memory to standby.
While the unit is on, gradual degradation of the

" stored signal may cause poor quality graphics after

45 minutes storage; thus the customer is not penal-
ized by the time-out.

4.16 Signals are continuously sent to the video sec-
tion of the memory unit, then passed to the
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video monitor. The video section of the memory unit
terminates in a BNC male connector. A 75-ohm, 6-
foot-long coaxial cable is supplied with the memory
unit for connecting to the video monitor. The cable is
terminated at each end with a BNC female connector.
A BNC to UHF adapter is supplied with the memory
unit for connecting to video monitors with UHF ter-
minations. The signal format is such that video moni-
tors meeting EIA Standard RS-170 will be able to
receive and display stored graphics information.

Note: On initial turnon, for the first few sec-
onds the memory shows a test pattern (Fig. 47).
During this time, writing will not be stored or
displayed. This turnon procedure occurs every
time the system has been inoperative for ap-
proximately 60 minutes.

PKS-21889-L3 MEMORY UNIT

4.17 The KS-21889-L3 memory unit has a digital

memory. Information in the -L3 memory will
be retained indefinitely as long as there is no power
interruption. There is no standby operational mode
for KS-21889-L3. The KS-21889-13 is a direct replace-
ment for KS-21889-L1.4

VIDEO MONITOR

4.18 A CONRAC model SNA23/C or equivalent

commercial video monitor is recommended,
although any video monitor meeting the require-
ments of EIA Standard RS-170 should be satisfacto-
ry. The manufacturer’s booklet supplied with the
monitor selected should be helpful in setting up the
monitor.

4.19 The video monitor provides for local viewing
of outgoing graphics. It also provides a visual
receiver for viewing graphics from a remote station.

STEREO CASSETTE TAPE RECORDER

4.20 A commercially available stereo cassette tape

recorder (described in paragraph 2.36) pro-
vides for recording and playback of voice and graph-
ics. The recorder is customer owned and maintained.
The customer must supply all interconnecting cables.

4.21 The manufacturer’s booklet will provide addi-
tional information on the recorder.

SYSTEM OPERATION

4.22 To establish a call, first place a call to the de-
sired remote station on the 50A1 conference
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telephone set. After initial contact has been made
using the conference telephone set, make another call
(on a separate line) using the telephone set with an
exclusion key, as listed in paragraph 2.34. The remote
station will answer on a similar telephone. By mutual
agreement, parties at both ends should go to graphics
mode by lifting the exclusion key and placing the
handset beside the telephone. Writing on the black-
board can now take place.

4.23 After all graphics communications has been

completed, verbally agree to place handsets
on-hook at both ends, then turn off the 50A1 confer-
ence telephone set. '

5. STATION INSTALLATION
GENERAL

5.01 For send-receive stations or send-only sta-

tions, the blackboard(s) and 83A control
unit(s) should be mounted first. The writing sur-
face may have been pressed against the rear
conductive surface in the shipping container
producing a short circuit. Mounting the black-
board first will allow time for the writing surface to
return to normal position before testing of the sys-
tem begins. The order of mounting of other compo-
nents is not of particular significance.

Note: Part of the installation is a two-person
task.

5.02 The blackboard shipping carton contains the
following items:

e Blackboard with protective cover
o1 Top wall mounting bracket (Fig. 23)
e 2 Bottom wall mounting brackets (Fig. 23)
e 1 Eraser
o 1 Box of chalk
e Hardware accessories.
STAND-MOUNTED BLACKBOARD(S)
Caution: It is essential that the black-

board be electrically insulated from all
conductive surfaces. Contact between
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)

TOP WALL BRACKET

ADHESIVE-BACKED
SURFACE

BOTTOM WALL BRACKET

Fig. 23—Wall Brackets

blackboard and mounting surface should
be by means of the blackboard mounting
bars only.

Note: If blackboard is to be wall-mounted, go
directly to paragraph 5.14.

5.03 Remove portable stand components from

shipping carton. The carton contains the fol-

lowing items:

e Two vertical posts (about 78 inches high)
with casters and braces attached

e One top cross member (about 60 inches long)
e One bottom cross member (about 60 inches

long) (bottom side has a hole located 12
inches from each end)

e Two braces

e Assembly hardware: four 1-3/4 inch long
pan-head machine screws (attached to cross
member) and four 1/2-inch long round-head
machine screws (attached to vertical posts
and bottom cross member).

5.04 Assemble the portable stand as follows:
(1) Remove screws from bottom cross member.
(2) Attach bottom cross member to vertical posts
using two 1-3/4 inch long pan-head machine
screws and tighten (Fig. 24).
Note: Be sure that bottom cross member

with holes faces down so that braces can be at-
tached.
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/ﬁ? P
"y" SLOT _
-
TOP CROSS MEMBER
\J
7]
? s
J -
1-3/4 INCH PR
PAN HEAD SCREW — |
CROSS MEMBER
p BRACE
\Jz / ‘
B
VERTICAL 7" ,
POST Q' S
1/2 INCH
1-3/4 INCH ROUND HD. SCREMS u J
PAN HD. SCREW ‘

- BRACE %\ .

LOCKING
CASTER
/
LOCKING
CASTER

A ~. ’l/
\
§ KS-21887 PORTABLE STAND

Fig. 24—Assembly of Portable Stand
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(3) Attach braces to vertical posts and bottom
cross member using four 1/2-inch round-head
screws supplied.

(4) Attach top cross member to vertical posts

using two 1-3/4 inch long pan-head machine
screws and tighten screws. The stand is now ready
for installation of the blackboard.

5.05 Remove blackboard from shipping carton.

(This is a two-person task.) Do not remove
protective cover at this time. The protective cover
will prevent damage to the blackboard during mount-
ing.

5.06 Mount blackboard on front of portable stand.
The front of the stand has locking casters (Fig.
25). : .

5.07 Slip the top mounting bolts of the blackboard
into the U-shaped cutouts in the top of the
stand (F'ig. 26).

Note: The bolts in the upper mounting bar of
the blackboard are properly installed for
mounting. DO NOT READJUST.

5.08 Secure the bottom of the blackboard to the

stand with two 2-3/4 inch hexagon-head bolts
through holes in the stand (Fig. 27). The lower
mounting bars have guides for capturing nuts.
Tighten lower nuts until fingertight, then turn 1/2
turn with a suitable wrench.

Caution: Do not overtighten mounting
nuts. To do so may warp the board.

5.09 After installation is complete, remove protec-
tive cover from blackboard, and peel off re-
lease paper from frame.

5.10 If one or two additional blackboards are to be

mounted on a portable stand, mount them to
the right of the first blackboard in accordance with
paragraphs 5.03 through 5.09.

MOUNTING 83A CONTROL UNIT

5.11 Mount the 83A control unit at the bottom cen-

ter of the blackboard. Line up the control unit
mounting bracket with the hole on the underside of
the blackboard frame and place the contoured lip of
the control unit (Fiig. 28) so that is mates with the
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_lo]

191

FRONT REAR

L J

Y Y

LOCKING NON-LOCKING
CASTERS CASTERS

Fig. 25—Portable Stand——Side View

chalk groove on the blackboard. If holes are not
aligned, remove control unit from blackboard and
reposition. The VELCRO fastener on the control unit
will then mate with the VELCRO fastener on the
blackboard.

5.12 Remove lockwasher and control unit mount-

ing screw from blackboard. Place screw
through the hole in the mounting bracket on the rear
of the control unit and screw into underside of black-
board frame. Tighten screw securely to ensure elec-
trical connection.

Caution: Be sure this screw is not

shorting to the blackboard frame in any
way.
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TOP OF

STAND

TOP
MOUNTING
BAR

Fig. 26—Top Blackboard Mounting Detail

5.13 Connect blackboard cable to control unit as
shown in Fig. 32.

WALL-MOUNTED BLACKBOARD

Caution: Proper mounting of the elec-

_tronic blackboard is extremely impor-

tant to ensure adequate performance of
the system. These instructions must be
followed as closely as possible.
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LOWER
MOUNTING
BAR

3/4-INCH
HEX HEAD
BOLT

BLACKBOARD

NUT-CAPTURING
GUIDE

T pORTABLE
STAND

Fig. 27 —Bottom Blackboard Mounting Detail

5.14 Before starting installation, examine the wall
on which the blackboard is to be mounted and
determine type of wall—brick, plaster, wood, metal,
etc. The surface of the wall should be generally
smooth and even. '

Note: If wall is not suitable for mounting of
brackets with holes provided (studs do not line
up with bracket holes), use furring strips nomi-
nally 60-3/4 inches by 1 inch by 3 inches.

5.15 If multiple blackboards are to be mounted,

install brackets (and furring strips, if re-
quired) as shown in Fig. 29. Use chalk line and mark
a straight level line on the wall at the specified
height.

5.16 Lift the blackboard sufficiently to remove the
package of accessories described in paragraph
5.02. Return blackboard to shipping carton.
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CONTOURED ;
LIP

BLACKBOARD CONNECTOR

Fig. 28—Control Unit—Rear View

5.17 Place the bottom edge of the top mounting

bracket 84 inches above floor level (Fig. 30).
Hold the bracket parallel to floor and mark with a
pencil as follows:

(1) For soft wall (wood, plaster, etc) having studs
on 16-inch centers mark holes labeled “A”.

(2) For other walls mark holes labeled “B”.

Note: Holding the top mounting bracket and
marking the holes is a two-person task.

5.18 Remove bracket from wall. Drill wall where

marked and mount top mounting bracket ac-
cording to Table A. Make sure that top mounting
bracket is securely mounted on the wall.

5.19 Remove blackboard from shipping carton.

(This is a two-person task.) Do not remove
protective cardboard covering from front of
blackboard until mounting is complete. The
protective cover will minimize the chance of
damage to the writing surface during mount-
ing. ;

5.20 Carefully place the top mounting bolts of the
blackboard into the U-shaped opening of the
mounting bracket (Fig. 26 and 31).

Note: The bolts in the upper mounting bar of
the blackboard are properly installed for
mounting. DO NOT READJUST.

5.21 Using a dry clean cloth, wipe the surface area

of the wall on which the bottom wall brackets
are to be mounted, so that the adhesive-backed
brackets will stick to the wall.

5.22 Remove the lower mounting bolts from the

lower mounting bars of the blackboard. Swing
the blackboard away from the wall, place the bottom
wall bracket (Fig. 23) next to the outside of the lower
mounting bar, and insert bolt through the mounting
bar and bracket (Fig. 31). Center (approximately) the
bolts in the oval cutouts and tighten them fingertight
so that the wall brackets are approximately at right
angles to the mounting bar. A guide for capturing the
nuts is provided on the lower mounting bars.

Note: The following procedure must be fol-

lowed exactly to ensure that the blackboard is
not distorted due to an uneven mounting sur-
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i rn 60-3/4

S ——

|
L ? )f
BOTTOM EDGE OF
BRACKET AND

/

FURRING
FURRING STRIP STRIPS

/

39-1/2

FLOOR LEVEL

R ] -
SIS S S S

NOTES:
1. DIMENSIONS ARE SHOWN IN INCHES.
2. FURRING STRIPS ARE NOMINAL
1 X 3 X 60-3/4 LONG.

Fig. 29—Mounting Furring Strips for Dual or Triple Blackboard Systems

face. Such distortion could cause improper oper-
ation of the blackboard.

5.23 Peel off the narrow paper (1/4-inch by 4 inch-

es) from the center of the lower wall brackets.
This adhesive strip is to hold the brackets to the walls
temporarily. Gently but firmly push the blackboard
against the wall so that the lower wall brackets are
temporarily attached to the wall.

5.24 Loosen both lower mounting bolts and allow

the blackboard to seek its own final rest posi-

“tion with respect to brackets. Proceed to next step for

metal and wood walls. Proceed to paragraph 5.27 for
nonmetal or nonwood walls.

A. Metal and Wood Walls

5.25 Tighten the lower mounting bolts firmly,
using an appropriate wrench. Do not
overtighten the mounting nuts. Pull the black-
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board (with lower mounting brackets attached) away
from wall.

5.26 Peel off the entire sheet of paper from the

back surface of the brackets, and again gently
but firmly push the blackboard frame against the
wall. Installation is now complete; remove cardboard
protective cover from blackboard.

B. Nonmetal and Nonwood Walls

5.27 Mark the exact location of the two holes in
each lower mounting bracket on the wall.

Loosen nuts and remove lower mounting brackets

from blackboard. Lift up blackboard and set aside.

5.28 Drill wall where it has been marked and

mount lower mounting brackets according to
Table A. Make sure that lower mounting brackets are
securely mounted on wall and that they are approxi-
mately at right angles to the wall.

e

s

PN

P
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el 60-11/16 rs
— 6.43 |=a 16 - e 16 T 16 6.43 <
— 1|¢— ' 1l
1 ) { 1 _D! ?
(0] (@) (o] (o] O O '
1.00 A A A A 1.50
B B B B
a
BOTTOM EDGE
84

FLOOR LEVEL

\
DT

NOTES:

1. DIMENSIONS SHOWN IN INCHES.

2. "A" HOLES FOR STUD MOUNTING

3. "B" HOLES FOR NON-STUD MOUNTING

Fig. 30—Dimensions for Mounting Top Wall Bracket
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TABLE A

DRILLING HOLES FOR WAl.I.-MOUNTED BLACKBOARD

FASTENERS
HOLE NO. REQUIRED
SIZE
MOUNTING REQD TOP BOTTOM
SURFACE (IN) SIZE AND TYPE BRACKET | BRACKET
Wood and soft wall; 1/8 | 1/4 by 2 in. RH wood 4 4*
ie, sheetrock, plaster, screw
paneling, ete, with
studs on 16-in. centers
Plaster, cinder block, 8/4 | 1/4 by 2 in. RH toggle 4 4*
hollow tile, metal, bolt ‘
plasterboard
Masonry (concrete, 1/2 | 1/4 by 1-1/2 in. machine 4 4
brick) screw anchor

*No fasteners required for bottom brackets for wood and'metal walls.

' ADHESIVE
BOTTOM BACKED
WALL _SURFACE
BRACKET
LOMER
MOUNTING
BOLT BAR
I
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TOP WALL BRACKET

/
/
/
LJ L

UPPER /
MOUNTING
BAR
é BLACKBOARD

|

Fig. 31 —Wall Mounting—Top View




5.29 Lift the blackboard and carefully place the top
mounting bolts of the blackboard into the U-
shaped opening of the mounting bracket (Fig. 31).

5.30 Allow the blackboard to seek its own final rest

position with respect to the brackets. Insert
the bolts in the oval cutouts and tighten them
fingertight. Now tighten the mounting bolts firmly
using an appropriate wrench. Do not overtighten
the mounting nuts.

5.31 Remove cardboard protective cover after in-
stallation is complete.

MOUNTING 83A CONTROL UNIT

Note: It is difficult to connect the M25A
cable and the blackboard cable to the 83A con-
trol unit after it is secured to a wall-mounted
blackboard. Connect M25A cable(s) to control
unit(s) per paragraph 5.53 (1), (3), and (4) prior
to mounting blackboard. Also, connect black-
board cable (Fig. 32) prior to mounting the con-
trol unit.

5.32 Mount the 83A control unit as described in
paragraphs 5.11 and 5.12.

5.33 If one or two additional blackboards are to be
wall mounted, mount them to the right of the

CORD STRAIN
CLIP RELIEF
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first blackboard in accordance with paragraphs 5.14
through 5.31. Mount 83A control units as described in
paragraphs 5.11 and 5.12.

KS-21888 CABINET ASSEMBLY

5.34 Assemble the KS-21888 cabinet (Fig. 33 and
34) as follows:

(1) Remove cabinet from shipping container.

(2) Remove box attached to bottom shelf contain-
ing casters.

(8) Attach casters with brakes to front legs and
casters without brakes to rear legs.

Note: The front of the cabinet has the Bell
System logo, “GEMINI”, and “ELECTRONIC
BLACKBOARD” designations.

(4) Place rubber mat on top shelf, embossed side
up.

(5) Open cabinet.

(6) Pass power strip cord through rectangular
cutout in bottom shelf. Do not connect to
source of power at this time.

BOARD 1

BLACKBOARD
CONNECTOR
AND CABLE

Fig. 32—Control Unit Installed—Rear View
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RUBBER MAT

TOP
SHELF
ACCESS
L~ HOLE
/
POWER
MDDl 1| |- coro
SHELF
L~
FRONT — ' ,
RECTANGULAR
cuToUT
<> %
~, g:°°°8g
sorton |
SHELF .? ?
POWER STRIP
CASTER (WEBER
u"ggﬁks UL-24-CB~15)
/ NP

? CASTER

Fig. 33—KS-21888 Cabinet Assembly Arranged for KS-21889-L1 Memory Unit
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RUBBER MAT

ACCESS

" | HOLE

POUWER
-~ CORD

RECTANGULAR
[ cuTouT

POWER STRIP
(WEBER
UL-24-CB-15)

CASTER
WHEEL
W/0 BRAKE—"

Fig. 34—PKS-21888 Cabinet Assembly Arranged for KS-21889-L3 Memory Unitd
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(7) The cabinet is now ready for installation of
video monitor, memory unit, and transmitter-
receiver.

Note 1: The holes in the middle shelf are for
passing cords from monitor and other accesso-
ries into the cabinet.

Note 2: In multiple display installations, the
ac power cords of the second (and third) cabinet
may be connected to the power strip of the first
cabinet.

MOUNTING TRANSMITTER-RECEIVER OR RECEIVER

5.35 Remove rear cover from 1AR graphics trans-
mitter-receiver or receiver (Fig. 35). Set op-
tion switches as follows:

SWITCH POSITION
GAIN DDD
REC ON

SWITCH POSITION

DISP ONE (unless multiple receive sta-
tion)

5.36 Connect the telephone line mounting cord to

the telephone line connector on the rear of the
transmitter-receiver per Fig. 35 and 36. Secure the
mounting cord to the transmitter-receiver by placing

- the strain relief loop of the mounting cord under the

strain relief screw on the transmitter-receiver and
tighten the screw.

5.37 Route ac power cord and telephone line

mounting cord through large cutout in rear
cover of transmitter-receiver. Replace rear cover.
When using a KS-21889-L1 memory unit, place 1AR
graphics transmitter-receiver or receiver unit in the
left bottom portion of the cabinet (Fig. 41). PWhen
using a KS-21889-L3 memory unit, place memory
unit in bottom center of cabinet. Place 1AR graphics

CONNECTOR

Fig. 35—Rear of Transmitter-Receiver
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TIP 0
—T1T Q5 80 AT T| 1ar cRAPHICS
5358 ~ 97A TRANSMITTER-
10 CONN ‘ CONN [ B RECEIVER
€ BLOCK BLOCK | | Y or R
RING . (NOTE) 1 1AR GRAPHICS
MWl 24 10 o ne| @ 1 RECEIVER
M4AU
- TELEPHONE SET
DBAA - ﬁ;‘:iﬂg MOUNTING CORD
TELEPHONE '
SET ‘ <O
MOUNTING CORD : NOTE:
: SEE PARAGRAPH 5.39

TELEPHONE
SET (502BM, 2502BM,
503CM, OR 2503CM)

Fig. 36—Switched Network Graphics Telephone Set Connections

transmitter-receiver on top of the -L8 memory unit.4
Connect ac power cord to power strip.

5.38 Route telephone line mounting cord through
rectangular cutout of bottom shelf.

CONNECTING TELEPHONE SET AND TELEPHONE LINE

Note: Telephone sets must be rewired to pro-
vide line control in the talk mode with handset
off-hook, data control with exclusion key oper-
ated, and monitoring deactivated on 503CM and
2503CM sets.

5.39 Place telephone set with exclusion key on mid-
dle shelf of cabinet (Fig. 1) or other convenient
location. Connect telephone set mounting cord to
635B connecting block (42A on private line). On the
switched network, also connect a 97A connecting
block as shown in Fig. 36. Select the appropriate
97A connecting block. The choice is determined by
the central office loop loss. (See Section 590-101-103.)
Note that the character “X” in 97TAX does not desig-
nate “X” dB of attenuation, but rather (10—X) dB of
attentuation. #On the switched network behind a
PBX, omit the 97A connecting block and connect a
625A voice jack and 330-type adapter as shown in Fig.
374 .

5.40 Wire selected telephone set to provide normal
voice communication with the exclusion key
not operated and the monitoring feature disabled.

5.41 Rewire 502BM and 2502BM telephone sets as
follows (Sections 502-531-401 and 502-533-401,

respectively):

(1) Obtain a D-180810 kit of parts (641D jack and
mounting bracket).

(2) Install the jack and mounting bracket in the

telephone set. Connect the jack to the follow-
ing terminals:

COLOR TERM. STRIP NO.

BL-W 1
W-BL

Ww-0
- G-W

LB < T | B = > B V]
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TIp |5 , 6358 8 G B25A 330-TYPE 0
< CONN @ VOICE ]— ADAPTER Q1 1AR GRAPHICS
BLOCK JACK BL TRANSMITTER-
GRAPHICS QR | RECEIVER
TO PBX R
1AR GRAPHICS
RING | 4 1 R
RJ36X) RJ11C)
i - MaAU
INSIDE TELEPHONE SET
DBAA WIRING MOUNTING CORD

TELEPHONE SET
MOUNTING CORD

COLOR
BR-W
W-BR

==

SET

TELEPHONE

(503CM

OR 2503CM)

Fig. 37—W#Switched Network Graphics Telephone Set Connections Behind a PBX¢

E2

TERM. STRIP NO.
El.

(3) Rewire the exclusion key per Table B.

5.42 Rewire 503CM and 2503CM telephone sets per

Table C. This provides exclusion of the graph-
ics transmitter-receiver with the exclusion key down
(voice mode) and exclusion of the telephone set with
the exclusion key up (graphics mode).

TABLE B

EXCLUSION KEY WIRING FOR 502BM AND 2502BM TELEPHONE SETS

¢

REMOVE FROM CONNECT TO
LEAD COLOR
TERM. STRIP NETWORK TERM. STRIP NETWORK
G 2% L1* El to 1*

NET. (F) G 2 L1
RINGER BK 2 L1
EXCKEY| W E2 2

EXCKEY| BL E1 E2

EXCKEY| Y L2 E2
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EXCLUSION KEY WIRING FOR 503CM AND 2503CM TELEPHONE SETS

REMOVE FROM CONNECT TO
LEAD COLOR

TERM. STRIP NETWORK TERM. STRIP NETWORK
EXC KEY R L2 E2
EXC KEY S E2 L2
EXC KEY 0 GN(R)} 1
EXC KEY BR 1 GN(R)t
TRANS & R L2 G
CAP. ASSY*

* This rewiring disables the monitoring feature.

1 Designations in parentheses are for 2503CM Tel Set.

5.43 At private line stations without a telephone
set, connect the transmitter-receiver to the
line in accordance with Fig. 38.

5.44 At private line stations with a telephone set

and using a 42A connecting block, connect the
telephone set and transmitter-receiver per Fig. 39
and Table D.

5.45 At private line stations with a telephone and

using a 635B connecting block, connect the

telephone set and transmitter-receiver as shown in

Fig. 40.

MOUNTING KS-21889-L1 MEMORY UNIT

5.46 Place the memory unit in the right bottom
portion of the cabinet (Fig. 41). Connect ac
power cord into power strip.

5.47 If one or two additional memory units are re-
quired, place them in the right bottom portion

" 1AR GRAPHICS

TRANSMITTER-
RECEIVER
OR
1AR GRAPHICS
RECEIVER

TIP : ~ G o
(8) 6
T0
co Rl o®
RING o N @
(1) R //)d“
42A (6,R) OR
NG
CONNECTI Hou

BLOCK

NOTE: TAPE AND STORE
ALL UNUSED LEADS.

Fig. 38—Private Line Connections Without a Telephone Set
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TP —Q 6 YOQ- n 8 @ T | 1AR GRAPHICS
TRANSMITTER-
T0 42A CONN . RECEIVER
co BLOCK R OR
1AR GRAPHICS
RING 2n 5O ne| @1 RECEIVER
- /r
TEL SET DBAA-87
MOUNTING — MOUNTING
CORD | CORD
(NOTE 1) (NOTE 3)

TEL SET
(NOTE 2)

NOTE 1: IF A 42A CONNECTING BLOCK IS USED, USE A DBAB
TELEPHONE SET MOUNTING CORD AND CONNECT TO THE
42A BLOCK AS FOLLOWS:

D8AB | CONNECT T0

COLOR | 42A sLock | STGNAL
BR B DR
6 R CO RING
R 6 co TIP
sL Yo 0T

NOTE 2: WIRE TELEPHONE SET IN ACCORDANCE WITH 5.41 OR 5.42.
NOTE 3: TAPE AND STORE ALL UNUSED WIRES. '

Fig. 39— Private Line Connections With a Telephone Set Usiﬁg a 42A Connecting Block

of cabinets 2 and 3. Connect ac power cord of memory
unit(s) into respective power strip(s).

‘MOUNTING, KS-21889-13 MEMORY UNIT
A. Relocating Power Strip
5.48 Relocate power strip as follows:

(1) Disconnect ac power cord from commercial
power.

(2) Remove KS-21889-L1 memory unit from cabi-
net.

(3) Remove 1AR graphics transmitter-receiver
(transceiver) from cabinet.
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(4) Remove two bolts holding the power strip in
place, and the two cable clamps. Save hard-
ware.

(5) Relocate power strip to left side of cabinet,
placing light and on-off switch toward front of
cabinet (Fig. 8).

(6) Align power strip mounting holes with two of

the vent holes in bottom of cabinet. Use origi-
nal mounting bolts to secure power strip to bottom
of cabinet. Place washers on bolts on underside of
cabinet.

(7) Position power cord of power strip along side
of cabinet to rear exit hole.
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TIP 6
Q5 8Q— a T| 1AR GRAPHICS
6358 ‘ TRANSMITTER-
70 RECEIVER
CONN R ,
6o BLOCK R OR
RING 1AR GRAPHICS
Q4 1Q ne| @ 1 RECEIVER
DBAA-87 T '
- DBAA-87
MOUNTING —
corp ——> MOUNTING

CORD

TELEPHONE
SET (NOTE)

NOTE: WIRE TELEPHONE SET IN ACCORDANCE WITH 5.41 OR 5.42

Fig. 40—Private Line Connections With a Telephone Set Using a 635B Connecting
Block ‘

B. Placing KS-21889-L3 Memory Unit (7) Reconnect cabinet power cord to commercial

5.49 Place KS-21889-L3 memory unit on the bot-
tom shelf of the cabinet (Fig. 42).

(1) Plug memory unit ac power cord into power
strip.

(2) Connect video cable to video jack on back of

memory unit and up through appropriate
cable hole and connect to VIDEO IN jack of moni-
tor.

(3) Place 1AR graphics transmitter-receiver
(transceiver) on top of KS-21889-L3 memory
unit.

(4) Connect 1AR graphics power cord to power
strip.

(5) Reconnect blackboard cable to 1AR graphics
transmitter-receiver BOARD 1, 2, 3.

(6) Connéct KS-21889-L3 memory unit to the 1AR
graphics transmitter-receiver MEMORY 1.

power. Operate on-off switch on power strip to
ON. '

(8) Cable clamps and associated hardware may be
used at the discretion of craft person.

If additional cabinets are to be equipped with
KS-21889-L.3 memory units, repeat steps in para-
graphs 5.48 and 5.49, except in 5.49 (6), connect to
MEMORY 2 and MEMORY 3 for cabinets 2 and 3,
respectively.4

PLACING VIDEO MONITOR

5.50 Place the customer-owned video monitor on
top of cabinet (Fig. 1).

Caution: This is a two-person task.

Route monitor ac power cord through the access hole
in the middle shelf of the cabinet and connect to
power strip.

Note: If more than one monitor is used, cabi-
nets should be placed side-by-side as close as
possible.
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TRANSMITTER—
RECEIVER

ANALOG
MEMORY
UNIT

ELECTRONIC BLACKBOARD

POWER STRIP

Fig. 41 —Bottom Front View of Cabinet With KS-21889-L1 Memory Unit

5.51 If oneor two additional monitors are required,

place them on top of cabinets 2 and 3, respec-
tively. Connect ac power cord(s) into respective ac
power strip(s).

A. Placing Stereo Cassette Tape Recorder

5.52 Place stereo cassette tape recorder (if used)

(COAM) on middle shelf of cabinet or other
convenient location. Route ac power cord from tape
recorder through access hole in the middle shelf of
the cabinet and connect to ac power strip.

Note: Thebottom portion of the cabinet is for
the transmitter-receiver and memory unit only.
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No other equipment—either powered or
unpowered—shall be placed inside the cabinet.

INTERCONNECTING UNITS

5.53 After all units have been placed in their

proper location (Fig. 1) and power cords have
been connected into the ac power strip, make inter-
connections in accordance with applicable Fig. 9
through 18 and the following:

Note: Tighten all screws.

(1) Connect M25A25 foot cord from 83A control
unit on blackboard No. 1 (Fig. 32) to black-
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R g =

ELECTRONIC BLACKBOARD

QI O! v =

DIGITAL
MEMORY TRANSMITTER- FRONT
POWER STRIP UNIT RECEIVER DOOR

Fig. 42—WBottom Front View of Cabinet With KS-21889-L3 Memory Unitd

board connector (labeled BOARD 123) on rear of
transmitter-receiver (Fig. 35).

Caution: The MZ25A cable connecting
the control unit to the transmitter-
receiver is 25 feet long. DO NOT EX-
TEND UNDER ANY CIRCUMSTANCES.

(2) Connect cable from memory unit No. 1 in first
cabinet to transmitter-receiver MEMORY 1
connector (Fig. 35).

(3) Connect 83A control unit connector 1 of black-
board No. 2 (if used) to connector No. 2 of con-

trol unit on blackboard No. 1, using an M25A 9-foot
cord.

(4) Connect 83A control unit connector 1 of black-

board No. 3 (if used) to connector No. 3 of con-
trol unit on blackboard No. 2, using an M25A 9-foot
cord.

(5) Connect cable from memory unit No. 2 in sec-
ond cabinet (if used) to transmitter-receiver
MEMORY 2 connector (Fig. 35).

(6) Connect cable from memory unit No. 8 in third
cabinet (if used) to transmitter-receiver
MEMORY 3 connector (Fig. 35).

Page 47




SECTION 590-200-100

(7) Connect video cable supplied with memory

unit from video output jack on memory unit
(Fig. 4 and 6) and route through right access hole
of middle shelf. Connect to VIDEO IN jack on rear
of video monitor (Fig. 43).

(8) Connect video cable from memory unit No. 2
in cabinet No. 2 (if used) and route through

right access hole of middle shelf. Connect to

VIDEO IN jack on rear of video monitor No. 2.

(9) Connect video cable from memory unit No. 3
in cabinet No. 3 (if used) to VIDEO IN jack on
rear of video monitor No. 3.

5.54 Place portable conference telephone set (if

used) on middle shelf of cabinet or where con-
venient (Fig. 1). Ascertain that a second telephone
line meets standard voice-circuit requirements, then
connect conference telephone set to second telephone
line.

6. INSTALLATION TESTS AND ADJUSTMENTS

SINGLE SEND-RECEIVE STATION TESTING

6.01 Verify that cords are properly connected at

blackboard, control unit, and 1AR graphics
transmitter-receiver, and that all power cords are
plugged into cabinet ac power strip.

Warning: The ac outlets must be prop-
erly grounded. Improperly grounded ac

AC POWER SYNC
CORD SWITCH

120 VOLTS 50/60 Hx 100 WATTS
FOR 240 VOLT OPERATION SEE ™

r—SYNC~™

- 3

outlets are dangerous and may result in
unacceptable system operation.

6.02 Connect cabinet power cord to an ac outlet

that is not under control of a switch. Turn
power strip switch to ON. Verify that power ON lamp
on power strip is illuminated.

6.03 Turn video monitor power switch (Fig. 44) to
ON.

6.04 Unplug ac power cord from transmitter-

receiver. On the KS-21889-L1 memory unit,
verify that PO LED is illuminated, ON LED is extin-
guished (Fig. 45), and fan is inaudible. »On the
KS-21889-L3 memory unit, verify that PO LED is il-
luminated (Fig. 5) and fan is audible.§

6.05 Connect ac power cord from transmitter-
receiver to ac power strip.

6.06 On the KS-21889-L1 memory unit, verify that

ON LED is illuminated and fan is audible.
#On the KS-21889-L3 memory unit verify that fan is
audible.d Also on the KS-21889-L1, verify that for
several seconds after turnon from standby, a test pat-
tern of alternating black and white lines appear on
the monitor (F'ig. 46).

A. Video Monitor Adjustment Using KS-21889-L1
Memory Unit

6.07 Draw a line on the blackboard.

Note: Designations and controls for video
monitor that follow are for a CONRAC

IMPEDANGE
SWITCH

Fig. 43—Typical Video Monitor Controls—Rear
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BRIGHTNESS FOCUS HEIGHT VERTICAL CONTRAST
HOLD

Fig. 44 —Typical Video Monitor Controls—Front

REMOTE TURN-ON
TEST SWITCH
BRIGHTNESS
CONTROL PO ON WR ER CL FE

POWER
SWITCH

Fig. 45—LED ldentification on KS-21889-L1 Memory Unit

1.5A
FUSE

Page 49




SECTION 590-200-100

Fig. 46—KS-21889-L1 Memory Unit Test Pattern

SNA23/C. Other monitor controls may have
somewhat different designations. If necessary,
ask customer for monitor instruction manual.

6.08 Verify that monitor controls are set as follows
" (Fig. 43):

e SYNC set to INT
e Impedance set to 75 Q.

If picture breaks up, adjust horizontal hold and verti-
cal hold controls (Fig. 44) to obtain steady display.

6.09 Depress CLEAR switch on memory unit to
clear display on monitor.

6.10 Depress VIDEO switch on KS-21889-L1 mem-

ory unit (Fig. 45), and while holding VIDEO
depressed, adjust brightness and contrast controls on
video monitor (Fig. 44) until background scan lines
are barely visible and the video line is bright but not
blooming (excessively wide line) (Fig. 47). Release
VIDEO test switch.
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Note: An assistant may be required to keep
the VIDEO test switch on the memory unit de-
pressed while adjusting monitor.

6.11 Set BRIGHT control on KS-21889-L1 memory

unit (Fig. 45) to “0”. Depress WRITE test
switch on memory unit and hold until a complete ver-
tical line is written on monitor, then release.

6.12 Depress VIDEO test switch on KS-21889-L1

memory unit and compare brightness of
VIDEO line on left of display with brightness of
WRITE-generated line (Fig. 47). The two lines should
be equal in brightness. If brightness of the WRITE-
generated line is less than that produced by the
VIDEO-generated line, depress and hold VIDEO and
WRITE test switches and while holding both
switches, increase BRIGHT control on memory unit
until the two lines appear equally bright.

Note: On initial installation, the nominal
BRIGHT control setting should be at or near
zero. The purpose of this control is for user ad-
justment of the memory output as the unit ages.
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Fig. 47—Video Test Lines

6.13 Depress TEST switch on the 1AR graphics

transmitter-receiver (Fig. 48). Display should
clear, followed by a vertical line alternately written
and erased (Fig. 47). Release TEST switch when line
is fully written.

Note: The eraser must be on the eraser tray
of the control unit for all subsequent tests.

6.14 Trace the entire perimeter of the blackboard
with finger, exerting sufficient pressure to

cause an unbroken outline to be displayed on the °

monitor.

6.15 If left or right side of perimeter “writing” is

not visible (Fig. 49), adjust horizontal hold
control on video monitor (Fig. 44) until both sides are
visible.

6.16 Turn video monitor power switch off and on.

If picture breaks up, indicating horizontal
hold control is not adjusted properly, readjust hori-
zontal hold control and repeatedly turn power switch
off and on while adjusting horizontal hold control

until picture remains steady when power is turned
offand on. If left or right side of perimeter “writing”
is not visible after this procedure, adjust WIDTH
control of monitor. If this does not bring both sides
of the “writing” into view, internal adjustments are
required. Do not attempt to adjust customer
video monitor internally. Refer the problem to
the customer.

6.17 Adjust HEIGHT control on video monitor
until perimeter “writing” at top and bottom
are visible. This concludes monitor adjustment.

#B. Video Monitor Adjustment Using KS-21889-L3
Memory Unit

6.18 Perform steps given in paragraphs 6.07
through 6.09.

6.19 Depress TEST switch on 1AR graphics trans-

mitter-receiver (Fig. 48) and generate a verti-
cal line (Fig. 50). Adjust brightness and contrast
controls on video monitor (Fig. 44) until background
scan lines are barely visible and the vertical test line
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Fig. 48—LED Identification on Transmitter-Receiver

is bright but not blooming (excessively wide line).
Release TEST switch.

Note: An assistant may be required to keep
the TEST switch on the transmitter-receiver

depressed while adjusting monitor.

6.20 Perform steps given in paragraphs 6.13
through 6.17.4

C. KS-21889-L1 Memory Unit Testing

6.21 Depress CLEAR test switch and release, then
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depress WRITE test switch (Fig. 45) and ver-
ify that a test line is alternately written and erased
as long as switch is depressed. Verify that PO and ON
LEDs are illuminated and that WR and ER LEDs are
alternately illuminated and extinguished.

6.22 Depress CLEAR test switch and verify that

CL LED illuminates momentarily when test
switch is depressed, and that monitor display is
cleared.
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Fig. 49 —Left Edge Not Visible on Video Monitor

#D. KS-21889-L3 Memory Unit Testing

6.23 Depress CLEAR test switch and release, then

depress WRITE test switch (Fig. 5) and verify
that a diagonal test line is alternately written and
erased as long as switch is depressed (F'ig. 50). Verify
that PO LED is illuminated and that WR and ER
LEDs are alternately illuminated and extinguished.

6.24 Depress CLEAR test switch and verify that

CL LED illuminates momentarily when test
switch is depressed, and that monitor display be-
comes fully white and then is cleared.4

E. 1AR Graphics Transmitter-Receiver Testing

6.25 Verify that only ON and MR LEDs on DS 202T
and ON LED on CP TS3 are illuminated (Fig.
48).

6.26 Depress LT test switch on 1AR graphics

transmitter-receiver and verify that ON, MR,
RS, CS, and TM LEDs on DS 202T illuminate. Release
LT switch.

6.27 Depress TEST switch on 1AR graphics trans-

mitter-receiver. Verify that RS, CS, S1, RD,
and R1 LEDs illuminate, and RE LED flashes on and
off.

6.28 Verify that CL LED on memory unit

illuminates momentarily when TEST switch
is first depressed, followed by WR and ER LEDs al-
ternately illuminating and extinguishing (Fig. 45 and
5).

6.29 On 1AR graphics transmitter-receiver, de-

press locking LOOP switch. Depress TEST
switch and verify that RD LED does not illuminate
(Fig. 48).

6.30 Depress locking AL test switch. Depress TEST

switch and verify that RD LED illuminates
and the video monitor shows a test line being written.
Release AL switch.

6.31 Depress PLAY switch. Verify that LOOP

switch remains depressed. Depress TEST
switch and verify that RD LED does notilluminate.
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Fig. 50—WTest Lines With Digital Memory4

6.32 Connect test cable supplied with the 1AR

graphics transmitter-receiver between REC
and PLAY jacks (Fig. 51). Depress TEST switch and
verify that RD LED illuminates (Fig. 48) and video
monitor shows a test line being written.

6.33 Release LOOP and PLAY switches. Remove

test cable and store in plastic bag attached to
inside of cabinet. Also store UHF adapter plug in
plastic bag.

F. 83A Control Unit Testing

6.34 Depress ON/CLEAR switch on control unit
(Fig. 52). Verify that video monitor display is
cleared.

6.35 Write or draw on blackboard with chalk. Pick

up eraser from control unit and slowly erase
blackboard with end of eraser. Verify that video mon-
itor shows an erased spot about 1/2-inch square (on
23-inch monitor).
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6.36 Erase previously written material on the
blackboard with narrow edge of eraser and
verify that displayed line is erased.

G. Blackboard Testing

6.37 Write lines and numbers at the center and

near the corners of blackboard (Fig. 53). Ver-
ify that all writing is visible on monitor display. If
necessary, readjust monitor size controls. Erase
blackboard and depress ON/CLEAR switch on con-
trol unit.

H. Testing System on Telephone Line With Remote
Blackboard (if Available)

6.38 [Establish telephone call to remote station
(paragraph 4.22).

6.39 Write on blackboard and then depress

ON/CLEAR switch. Verify that writing ap-
peared at remote display, and was subsequently
cleared.
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Fig. 51 —Test Cable From REC Jack to PLAY Jack

6.40 Request remote operator to write on black-

board and then depress ON/CLEAR switch.
Verify that local display shows writing, and that it
is subsequently cleared.

I. Testing System on Telephone Line When Remote
Blackboard is Not Available

Note: For talk mode, exclusion key must be
down; for graphics mode, exclusion key must be
up. While these tests can be performed on only
one telephone with exclusion key, it is helpful in
coordinating mode switching by also using a
conference telephone set at each end on a second
telephone line.

6.41 Place a call to test center. Ask person at test
center to listen to telephone.

6.42 Depress exclusion key and verify that test cen-
ter person received typical FSK data.

6.43 Request test center to send TOUCH-TONE or

FSK signals. Lift local exclusion key. Verify
that CO LED on 1AR graphics transmitter-receiver
illuminates (Fig. 48).

6.44 Release exclusion key and terminate call to
test center.

MULTIPLE SEND-RECEIVE STATION TESTING

6.45 Perform entire procedure from paragraphs

6.01 through 6.44, starting with first black-
board and display (left), then blackboard and display
to the right of first blackboard, and finally third
blackboard and display, if present. Omit steps out-
lined in paragraphs 6.25 through 6.27 for second (and
third) blackboard(s) and display(s).

SINGLE SEND-ONLY STATION TESTING

6.46 Perform the following tests. (Some of the tests
require two persons.)

e AC Power Connection (paragraphs 6.01 and
6.02)

e 1AR Graphics Transmitter-Receiver Testing
(paragraphs 6.25 through 6.27 and 6.31
through 6.33).

6.47 In addition to the above tests, if a remote
send-receive or receive-only station is avail-
able, perform the following tests:
(1) Place a call to the remote station using the
graphics telephone set. Agree with the distant
party to lift both exclusion keys.

(2) Draw a line around the edge of the blackboard
and write vertical lines near the center of the
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Fig. 52—Depressing ON/CLEAR Switch on Control Unit

blackboard. Following this, erase one of the center
lines and depress the ON/CLEAR switch (Fig. 52).
Verify with the distant party that all of the above
writing, erasing, and clearing were received prop-
erly.

6.48 1If a remote send-receive or receive-only sta-

tion is mot available, perform the following

two-person tests:

(1) Using the graphics telephone set, place a call

to the conference telephone set at the same
location. After the call is completed, lift the graph-
ics telephone set exclusion key. Touch the center of
the blackboard and verify by listening to the voice
line that data is being transmitted. In addition,
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verify that the following LEDs on the 1AR graph-
ics transmitter-receiver are lighted:

Top row - ON, MR, RS, CS
Middle row - S1
Bottom row - ON, RD, R1

(2) While touching the center of the blackboard,

lift the eraser from the tray and verify that in
addition to the above, the following LEDs are
lighted:

Middle row - SE
Bottom row - RE

(3) Replace the eraser on the eraser tray and re-
move all contact with the blackboard. Verify
that the voice line becomes quiet.
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Fig. 53—Test Pattern on Video Monitor

(4) Depress the ON/CLEAR switch on the control

unit. Verify that a burst of data is heard on the
conference telephone set. Verify also that RD LED
on the bottom row is lighted briefly. Touch the
blackboard and while touching, depress the
ON/CLEAR switch. Verify that RD LED on bot-
tom row of transmitter-receiver is lighted, extin-
guishes briefly, then is lighted again.

MULTIPLE SEND-ONLY STATION TESTING

6.49 Perform the entire procedure from para-

graphs 6.46 through 6.48, starting with the
first (left) blackboard, then the second blackboard
(just to right of first blackboard), and finally to third
(right) blackboard, if present. Requirements of the
LEDs are modified as follows:

(1) When the second blackboard is touched, S2 on
the middle row and R2 on the bottom row shall
light.

(2) When the third blackboard is touched, S3 on
the middle row and R3 on the bottom row shall

light.

SINGLE RECEIVE-ONLY STATION TESTING

6.50 Remove rear cover from 1AR graphics receiv-
er. Verify that option switches are set as fol-

lows (Fig. 35):

SWITCH POSITION
GAIN DDD
SEND OFF
REC ON
DISP ONE

Replace rear cover.

6.51 Verify that cords are properly connected to
1AR graphics receiver and that power cord is

plugged into cabinet ac power strip.
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6.52 Connect cabinet power cord to an ac outlet

that is not under control of a switch. Turn
power strip switch to ON. Verify that power ON lamp
on power strip is illuminated.

6.53 Turn video monitor power switch (Fig. 44) to
ON.

6.54 On the KS-21889-L1 memory unit, verify that

PO LED is illuminated, ON LED is extin-
guished (Fig. 45), and fan is audible. #On the
KS-21889-L:3 memory unit, verify that PO LED is il-
luminated (Fig. 5) and fan is audible.4

A. Video Monitor Adjustment Using KS-21889-L1
Memory Unit

Note: Designations and controls for video
monitor that follow are for a CONRAC
SNA23/C. Other monitor controls may have
somewhat different designations. If necessary,
ask customer for monitor instruction manual.

6.55 Verify that video monitor controls are set as

follows (Fig. 43):
e SYNC set to INT
e Impedance set to 75 Q.

. If picture breaks up, adjust horizontal hold and verti-
“cal hold controls (Fig. 44) to obtain steady display.

6.56 Depress VIDEO switch on the KS-21889-L1

memory unit, and while holding VIDEO de-
pressed, adjust brightness and contrast controls on
~video monitor until background scan lines are barely
visible and VIDEO line is bright but not blooming
(Fig. 47). Release VIDEO test switch.

Note: An assistant may be required to keep
the VIDEO test switch on the memory unit de-
pressed while adjusting monitor.

6.57 Set BRIGHT control on KS-21889-L1 memory
_ unit (Fig. 45) to “0”. Depress WRITE test

switch on memory unit and hold until a complete ver-
tical line is written on monitor, then release.

6.58 Depress VIDEO test switch on memory unit

. and compare brightness of VIDEO line on left
of display with brightness of WRITE-generated line.
The two lines should be equal in brightness. If bright-
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ness of WRITE-generated line is less than that pro-
duced by the VIDEO-generated line, depress VIDEO
and WRITE switches and while holding both
switches, increase BRIGHT control until the two
lines appear equally bright.

Note: On initial installation, the nominal
BRIGHT control setting should be at or near
zero. The purpose of this control is for user ad-
justment of the memory output as the unit ages.

6.59 Depress TEST switch on 1AR graphics receiv-

er. Display should clear, followed by a diago-
nal line (Fig. 54). Release TEST switch when line is
written.

Note: Proper size adjustment cannot be per-
formed locally on a receive-only station. Assis-
tance from a remote station with an electronic
blackboard is required.

6.60 Place a call to a remote station with a black-

board (paragraph 4.22). Request the remote
operator to trace the entire perimeter of the black-
board with finger, exerting sufficient pressure to
ensure an unbroken outline to be displayed at the
local station (after exclusion key is lifted). Remote
and local station should now agree to go to graphics
mode (lift exclusion key).

6.61 If left or right side of perimeter “writing” is

not visible (Fig. 49), adjust horizontal hold
control on video monitor (Fig. 44) until both sides are
visible.

6.62 Turn monitor power switch off and on. If pic-
ture breaks up, indicating horizontal hold con-
trol is not adjusted properly, readjust horizontal hold
control. Repeatedly turn power switch off and on
while adjusting horizontal hold control until picture
remains steady when power is turned off and on. If
left or right side of perimeter “writing” is not visible
after this procedure, adjust WIDTH control of moni-
tor. If this does not bring both sides of the “writing”
into view, internal adjustments are required. Do not
attempt to adjust customer video monitor in-
ternally. Refer the problem to the customer.

6.63 Adjust HEIGHT control on monitor until pe-
rimeter “writing” at top and bottom are visi-
ble. This concludes monitor adjustment.

P
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Fig. 54—Diagonal Test Line

#B. Video Monitor Adjustments Using KS-21889-13
Memory Unit

Note: Designations and controls for video
monitor that follow are for a CONRAC
SNA23/C. Other monitor controls may have
somewhat different designations. If necessary,
ask customer for monitor instruction manual.

6.64 Verify that video monitor controls are set as
follows (Fig. 43).

e SYNC set to INT
e Impedance set to 75 Q.

If picture breaks up, adjust horizontal and vertical
hold controls (Fig. 44) to obtain steady display.

6.65 Depress WRITE switch on the KS-21889-L3

memory unit (Fig. 5), and while holding
WRITE depressed, adjust brightness and contrast
controls on video monitor until background scan lines
are barely visible and WRITE line is bright but not

blooming (excessively wide line). Release WRITE
test switch.

Note: An assistant may be required to keep
the WRITE test switch on the memory unit de-
pressed while adjusting monitor.

6.66 Perform steps given in paragraphs 6.59
through 6.63.4

C. KS-21889-L1 Memory Unit Testing

6.67 Depress WRITE test switch (Fig. 45) and ver-

ify that a test line is alternately written and
erased as long as switch is depressed. Verify that PO
and ON LEDs are illuminated and that WR and ER
LEDs are alternately illuminated and extinguished.

6.68 Depress CLEAR test switch and verify that

CL LED illuminates momentarily when test
switch is. depressed, and that monitor display is
cleared.
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#D. KS-21889-L3 Memory Unit Testing

6.69 Depress CLEAR test switch and release, then .

depress WRITE test switch (Fig. 5) and verify
that a diagonal test line is alternately written and
erased as long as switch is depressed (Fig. 50). Verify
that PO LED is illuminated and that WR and ER
LEDs are alternately illuminated and extinguished.

6.70 Depress CLEAR test switch and verify that

CL LED illuminates momentarily when test
switch is depressed, and that monitor display be-
comes fully white and then is cleared.4

E. 1AR Graphics Receiver Testing

671 Verify that only ON and MR LEDs on DS 202T
are illuminated (Fig. 48).

6.72 Depress TEST switch on 1AR graphics receiv-

er. Verify that RS, CS, and RD LEDs illumi-
nate and R1, R2, and R3 LEDs flash on and o!f
rapidly.

6.73 Verify that CL LED on memory unit (Fig. 45

and 5) illuminates momentarily when TEST
switch is first depressed, followed by WR LED flash-
ing rapidly.

6.74 Depress LT test switch on 1AR graphics re-
ceiver and verify that ON, MR, RS, CS, and TM
LEDs on DS 202T illuminate (Fig. 48).

6.75 Depress locking LOOP switch, Depress TEST
switch and verify that RD LED does notillu-
minate. Release TEST switch.

6.76 Depress locking AL switch. Depress TEST

switch and verify that RD LED illuminates
and a diagonal test line appears on the monitor (Fig.
54). Release TEST and AL switches.

6.77 Depress PLAY switch. Depress TEST switch
 and verify that RD LED does not illuminate.

6.78 Connect test cable supplied with 1AR graphics

receiver between REC and PLAY jacks (Fig.
51). Depress TEST switch (Fig. 48) and verify that
RD LED illuminates and monitor shows a test line
being written.

6.79 Release LOOP and PLAY SWitches, and re-
move test cable.
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TESTING SYSTEM ON TELEPHONE LINE WITH REMOTE
BLACKBOARD (IF AVAILABLE)

6.80 Establish telephone call to remote station
(paragraph 4.22).

6.81 Depress TEST switch on 1AR graphics re-

ceiver (Fig. 48). Verify that R1, R2, and R3
LEDs flash rapidly and a diagonal test line was dis-
played at the remote station.

6.82 Request the remote station operator to write

on blackboard, then send ON/CLEAR signal.
Verify that local monitor displays writing, which is
subsequently cleared.

" TESTING SYSTEM ON TELEPHONE LINE IF REMOTE

BLACKBOARD IS NOT AVAILABLE

6.83 Place a call to the serving test center (para-
v graph 4.22).

6.84 Request test person to listen to telephone
" after local exclusion key has been lifted and

‘TEST switch on 1AR graphics receiver has been de-

pressed.

6.85 After several seconds have elapsed, depress
exclusion key and verify that test person re-
ceived FSK data.

6.86 Request test person to send TOUCH-TONE or

FSK signals after local exclusion key is lifted.
Verify that 1AR graphics receiver CO- LED
illuminates (Fig. 48).

MULTIPLE RECEIVE STATION TESTING

6.87 Perform tests for first (left) monitor, 1AR

graphics receiver, and memory unit per para-
graphs 6.50 through 6.86. In addition, perform tests
described in paragraphs 6.53 through 6.68 and 6.80
through 6.86 for second (and third, if present) moni-
tor and memory unit.

Note: Test line displayed on second (and
third) monitor(s) will appear somewhat differ-
ent from that produced on first monitor when
1AR graphics receiver TEST switech is de-
pressed (Fig. 55, 56, 57). ‘

MULTIPLE SEND-SINGLE RECEIVE STATION TESTING

6.88 In stations having two or three blackboards

and only one video monitor, perform all tests -

from paragraphs 6.01 through 6.44, except as follows:

Pan
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Fig. 55—Diagonal Line Produced by Memory 1 on Monitor 1

(1) Set DISP switch to ONE (Fig. 35). This will
cause inputs from all blackboards to appear on
the single video monitor.

(2) Verify that the WRITE signals from all black-
boards are displayed on the monitor.

(3) Verify that the ON/CLEAR signal from each
control unit clears the display.

7. TAPE RECORDER PROCEDURES AND ADJUSTMENTS

7.01 The following instructions are to be used as a

guideline in case the customer requires assis-
tance with connecting the tape recorder. The cus-
tomer is expected to supply all connecting cables for
recording and playback of graphics, and all equip-
ment for recording and playback of voice.

GENERAL

7.02 The tape recorder is a customer option. If the
customer chooses to supply one, these instruc-
tions should be followed.

7.03 A good quality audio tape deck, such as the

SUPERSCOPE CD 320, may be used to record
electronic blackboard writing. To provide for simul-
taneous taping of voice and graphics, a 2-channel
(stereo) unit is required. It is advantageous to use a
tape recorder with at least one built-in or associated
loudspeaker to provide a convenient voice playback
capability. A Wollensak 2522AV, or similar
tape recorder may be used. For proper operation,
the tape recorder shall have a speed accuracy
of +3 percent or better.»Certain features are nec-
essary and desirable when considering a tape re-
corder or deck. There should be right and left
channels, LINE inputs and LINE outputs. Also there
should be a VU meter for each channel and a manual
record level feature. Some recorders have automatic
gain control features when recording which lock onto
the lowest level signal on either channel. This is not
desirable for use on the electronic blackboard. If pos-
sible, LINE and MIC inputs should be usable at the
same time (ie, R-LINE IN, L-MIC).4
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Fig. 56—Diagonal Line Produced by Memory 2 on Monitor 2

7.04 When recording or playing back a tape, the

electronic blackboard system can be on-line or
off-line; that is, the system can record and play back
graphics with or without being connected to the tele-
phone line. When connected to the line both local-
and remotely-generated graphics can be recorded.
When connected to the telephone line, the played
back graphics will be transmitted to the local and
remote displays.

7.05 To standardize taping procedures, standard
practice is to record graphics on the
right channel and voice on the left channel.

7.06 When connected to the telephone line and the

PLAY switch on the transmitter-receiver is
depressed, remotely generated graphics will not be
received; however, locally generated graphics will be
displayed locally and transmitted to the remote dis-
play(s). Exercise care not to write while playing back
a tape, since blackboard writing will interrupt tape
playback.
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CONNECTING TAPE RECORDER FOR RECORDING AND
PLAYBACK OF GRAPHICS

7.07 Connect phonoplug-terminated cable from

REC jack on transmitter-receiver (Fig. 3) to
LINE IN R jack of tape recorder (Fig. 58). Connect
phonoplug-terminated cable from transmitter-
receiver PLAY jack (Fig. 3) to LINE OUT R on tape
recorder (Fig. 58). '

RECORDING GRAPHICS

7.08 Adjust tape recorder controls as described in

the tape recorder manual for recording from
a telephone line input signal. If the recorder has re-
cording level meters, depress and hold TEST switch
on the transmitter-receiver and adjust recording
level on the tape recorder until meter indication is
below zero or below the red line (Fig. 59). If recording
level is set too high, crosstalk to the adjacent voice
channel may occur. If recording level is set too low,
errors may appear in the display. A recording
level of approximately —3 VU (volume units)
is recommended.



ISS 2, SECTION 590-200-100

Fig. 57—Diagonal Line Produced by Memory 3 on Monitor 3

PLAYBACK OF GRAPHICS

7.09 Depress PLAY switch on transmitter-

receiver. Follow playback instructions in tape
recorder manual. If playback level is adjustable, set
to a level high enough to avoid display errors.

CONNECTING TAPE RECORDER FOR RECORDING AND
PLAYBACK OF VOICE

7.10 Paragraphs 7.11 through 7.18 describe various
arrangements for recording and playback of
voice.

RECORDING VOICE

7.11 Recording voice to accompany recorded
graphics should follow conventional proce-
dures as given in the tape recorder manual.

LOCAL RECORDING (OFF-LINE) USING TAPE RECORDER
MICROPHONE

7.12 Record voice using tape recorder microphone
as described in tape recorder manual.

LOCAL RECORDING (OFF-LINE) USING PORTABLE CON-
FERENCE TELEPHONE SET

7.13 Connect a customer-provided cable with

phonoplug on one end and bare wires on the
other end from LINE IN L on the tape recorder (Fig.
58) to PA OUTPUT terminals on bottom of portable
conference telephone set. Disconnect telephone plug
from telephone jack. Depress microphone switch
(green or gold) and use appropriate lavaliere micro-
phone for voice recording.

LOCAL AND REMOTE RECORDING (ON-LINE)

Warning: Two-way voice communi-
cations should not be recorded on the
switched network without satisfying
legal and tariff requirements.

7.14 Two-way voice communication can be re-
corded by either using the tape recorder mi-

crophone (paragraph 7.12) or the portable conference

telephone set PA output (paragraph 7.13).
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Fig. 58—Typical Stereo Tape Deck Connections

LOCAL PLAYBACK OF VOICE

7.15 Recorded voice may be played back through

the customer’s own audio system or through
the portable conference telephone set. If the tape re-
corder is equipped with a built-in or external loud-
speaker, playback should follow instructions in the
tape recorder manual. If the tape recorder is a tape
deck with no loudspeaker, an external amplifier and
loudspeaker may be used for playback. To play back
using the portable conference telephone set, the tele-
phone plug of the conference set must be removed
from the telephone jack and connected to a special
customer-provided cable that can be constructed
from parts available at a local radio/electronics sup-
ply store. The cable should have a 4-prong telephone
jack at one end and a phonoplug at the other end.
®For a modular 50A portable conference telephone
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set, use a standard wall jack wired to a phonoplug as
shown in Fig. 604 For playback, connect the
phonoplug to the L LINE OUT terminal (Fig. 58) of
the tape recorder. Turn the portable conference tele-
phone set on with the MIKES OFF switch.

LOCAL AND REMOTE PLAYBACK (ON-LINE)

7.16 Recorded voice may be played back over the

telephone line by placing one of the portable
conference telephone set microphones near the tape
recorder loudspeaker. Take care to avoid room noise
being transmitted to the remote location(s).

7.17 Recorded voice may also be played back to the
remote location(s) by connecting the L. LINE
OUT terminal (Fig. 58) of the tape recorder to one of



PROPER SETTING OF
GRAPHICS RECORD LEVEL

Fig. 59—Right Stereo Recorder Level Meter

the two microphone inputs (green or gold) of the por-
table conference telephone set.

Note: Local playback of voice must be
through a user-supplied speaker when this
method is used.
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50A PORTABLE STANDARD

CONFERENCE
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Fig. 60—PModular Conference Telephone Set
; Connectionsd

7.18 If the tape recorder does not have a playback
volume control, use a customer-provided
adapter and connect as shown in Fig. 61.

Caution: Since the microphone input of
a portable conference telephone set is
very sensitive, it is essential to verify
with the remote location that audio is not
distorted due to excessive signal level,

8. MAINTENANCE

8.01 Little periodic maintenance is required for the
system; items requiring periodic maintenance
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Fig. 61 —Arrangemem f&? i.ocul and Remote Playback (On-Line)

are hsted together w1th mamtenance of malfunc-
‘tlomng equlpment m thls part

KS-21890 BLACKBOARD

8 02 No periodic maintenance is requlred If black-

* board surface exhibits excessive wear, or if the
blackboard fails or is damaged, return to a Western
Electric Service Center for repair.

Note: Dust-free chalk and felt-type eraser
replacements are the responsibility of the user.
The eraser must be 1 inch minimum height by
2 inches minimum width by 7 inches maximum
length.

83A CONTROL UNIT

8.03 No periodic maintenance is required. If the
control unit fails, return to a Western Electric
Service Center for repair.

1AR GRAPHICS TRANSMITTER-RECEIVER AND 1AR
GRAPHICS RECEIVER

8.04 No periodic maintenance is required. If a

transmitter fails, CP TS1, CP TS2, and CP TS4
may be field replaced. If a receiver fails, CP TS3 and
CP TS4 may be field replaced. Front and rear covers,
card stop assembly, and fuse are field-replaceable.
Part numbers for these items are as follows:

Fuse 3/8A Buss SB

Front cover 842 307 456
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Rear cover 842 307 514

Card stop 842 307 548

Data set 202T is also field-replaceable. Return defec-
tive circuit packs and/or data set to a Western Elec-
tric Service Center for repair. If CP replacement does
not remedy the fault, return entire unit for repair.

Note: 1t is important that card stop be in
place before unit is returned to service.

KS-21889-L1 MEMORY UNIT

8.05 Periodic adjustment may be required to main-

tain display size, resolution, and brightness.
Perform adjustments per Part 10. Front and rear
covers, fuse, video cable, and UHF adapter are field-
replaceable. Part numbers for these items are as fol-
lows:

Front cover 660C4011

Rear cover 660C4012

Fuse 1A Buss SB

Video cable Hughes Aircraft Co. or Pomona
Electronics 2249-E-72

UHF adapter ITT Pomona Electronics 3286

In case of a damaged or failed memory unit, return
to a Western Electric Service Center for repair. #The

N
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KS-21889-L1 memory unit is directly replaceable
with a KS-21889-L3 memory unit.4

PKS-21889-L3 MEMORY UNIT ADJUSTMENTS AND
MAINTENANCE

8.06 Periodic adjustments may be required to

maintain display size. This consists of adjust-
ing four potentiometers labelled BOTTOM, TOP,
RIGHT, and LEFT behind front cover (Fig. 62).
While viewing video monitor, adjust LEFT potenti-
ometer, then adjust RIGHT potentiometer; adjust
BOTTOM potentiometer, then TOP potentiometer.
No other adjustments are required.

8.07 The fuse, video cable, and UHF adapter are
field-replaceable. Part numbers for these
items are as follows:

Fuse 1A 3AG 250V
Video Cable Pomona Electronics 2249-E-60
UHF Adapter  ITT Pomona Electronics 3286

In case of a damaged or failed memory unit, return
to a Western Electric Service Center for repair.4

BOTTOM TOP

ISS 2, SECTION 590-200-100

KS-21888 CABINET

8.08 No periodic maintenance is required. The ac
power strip may be field replaced if required
(P/N UL-24-CB-15; SGL Weber Electric Co.).

KS-21887 BLACKBOARD STAND
8.09 No periodic maintenance is required.

VIDEO MONITOR AND TAPE RECORDER

8.10 The monitor and tape recorder are customer-

owned. Do not attempt repairs on cus-
tomer equipment. If repairs are needed, refer the
problem to the customer.

9. TROUBLESHOOTING

GENERAL

9.01 The following procedures provide a systematic

approach to isolating trouble in an electronic
blackboard station. These procedures are not in-
tended for periodic maintenance and only need to be
consulted in case of system malfunction. These proce-
dures are supported by 11 troubleshooting charts
(Fig. 63 through 73).

RIGHT LEFT

Fig. 62—PKS-21889-L3 Memory Unit Adjustmentsd
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Note 1: If astep requires removal of a circuit Note 2: If data set (DS) 202T needs checking
pack, disconnect power before removing and or replacement, verify option settings per
replacing circuit pack. Handle circuit pack by Table D.

nonconductive surfaces only.

~ TABLE D

'DATA SET 202T OPTION SETTINGS

OPTION
FEATURE SELECTION DESIGNATION
2/4 Wire Operation 4 WIRE ZK
Compromise Delay Equalization MAX - ZU
Compromise Amplitude Equalization MAX ZW*
Channel Condition BASIC zy*
Soft Turn-off and Squelch Intervals 8 ms Y
Fast Carrier Detection IN Q
Clear-to-Send Interval 8 ms M
Control by Data Auxiliary Set 828 or 829 OouUT A
Clamp o ouT E
Carrier Detector Reset : ouT ZM
Continuous Carrier OuT ZO
State of CC During Analog Loopback OFF YA*
202T-L1 SWITCH SETTINGS .
1 2 3 4 5 6 7 8 9 10
S2 X X 0 X 0 0] 0o X 0 0
S8 O 0] X X 0 0 0 X X X
E22 to E23
E25 to E26
Jumper to E27
202T-L1A SWITCH SETTINGS
N 2 3 4 s 6 7 8 9 10
s X X 0 0 X 0 0 0 X O
S3 0 0) 0 0 0) X X X X X
S4 0 0 0

Note: “X” indicates switch is pushed down on numbered side.

*Only applies to 202T-L1A.
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AC POWER
STEP PROCEDURE
1 Verify that power strip line cord is plugged into customer 117 Vac outlet.
2 Verify that circuit breaker on power strip is not tripped.
3 Verify that power strip switch is on.
4 Using a volt-ohm-milliammeter (VOM) verify that power is present at customer outlet,
5 Verify that all fuses are in place and not blown.
6 Verify that all power cords are >securely in place.

VIDEO MONITOR DISPLAY (RASTER)

STEP PROCEDURE
1 Check video monitor fuse.
2 Using VOM, check power at socket where monitor power cord is connected.
] Turn BRIGHT control on monitor fully clockwise. If still no raster, request customer to repair
or replace monitor.
1 Verify SYNC switch is in INT position.
: 5 Verify BNC connector on cable from memory unit is in place. If problem persists, go to Fig. 63.
WRITING
STEP PROCEDURE
1 No writing on display when VIDEO switch on memory unit is depressed #(KS-21889-L1 and L-2
only).4 Go to Fig. 63A.
2 No writing on display when WRITE switch on memory unit #(-L1 or -L3)4 is depressed. Go to

Fig. 63B. ‘
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STEP ‘ PROCEDURE

No writing on display when TEST switch on transmitter-receiver is depressed. Go to Fig. 64.
No writing on display when local blackboard is written on. Go to Fig. 65.
No writing on display when remote blackboard is written on. Go to Fig. 66.

| No writing transmitted; local writihg ok. Go to Fig. 67.

- & Ot e ®

Continuous writing on display with no switches operated and no contact with blackboard. Using
VOM, check for shorted blackboard. Check for SEND or REC switch on backplane of 1AR trans-
mitter-receiver in TEST position.

ERASING
STEP ' PROCEDURE
1 No erasing when memory unit WRITE switch is depressed. Go to Fig. 68.
2 No erasing when transmitter-receiver TEST switch is depressed. Go to Fig. 69.
3 No erasing when eraser is removed from control unit and blackboard is erased. Go to Fig. 70.
4 System erases when it should write. Check for presence of eraser on tray. Also check for bright
sunlight or room lights striking right “window” on control unit. If neither of these are at fault,
disconnect 83A control unit. Depress TEST switch on transmitter-receiver. If a line is written
_and erased, replace 83A control unit. Otherwise replace CP TS1 and CP TS2, then go to Fig. 68.
CLEARING
STEP - PROCEDURE
1 Display does not clear when CLEAR switch on memory unit is depressed. Go to Fig. 71.
2 Display does not clear when TEST switch on transmitter-receiver is depressed. Go to Fig. 72.

3 Display does not clear when ON/CLEAR switch on control unit is depressed. Go to Fig. 73.
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TAPE RECORDING OF GRAPHICS

~ STEP

PROCEDURE

Tape Recording Meter Indicates Very Low or No Record Input
Verify that AL, LT, and RT switches on transmitter-receiver are not operated.

Verify that ON, MR, RS, and CS LEDS on transmitter-receiver are illuminated when TEST
sw1tch is depressed

Connect REC and PLAY Jacks together usmg test cable provided (Flg 51).

Depress LOOP, PLAY, and TEST switches on transmitter-receiver. Verify that ON, MR, RS, CS,
and CO LEDs illuminate on transmitter-receiver. If these LEDs illuminate, the problem is in
the recording cable or tape recorder. If these LEDs do not 1llum1nate, replace CP TS3 and CP
TS4 and repeat this step.

TAPE PLAYBACK OF GRAPHICS

STEP

PROCEDURE

No Displayed Graphics When Played Back From Recorder

'Verify that PLAY switches on both transmitter-receiver and recorder are depressed. Check for

presence of recorded data by observing the deflection of the right channel VU meter on the re-
corder (if present) and by observing the CO LED on DS 202T. If the recorder indicates that data
is present and no writing appears, perform the steps outlined in Tape Recording of Graphics.

Displayed Image Contains Errors (Streaks, etc)

Using a new tape, record and play back a test line. If displayed image does not contain errors
on the newly prepared tape, determine whether tape that caused errors was prepared on a dif-
ferent tape recorder If so, request customer to have speed checked on all tape recorders

Note: For proper operatlon, the absolute speed accuracy of each tape recorder shall be within
+3 percent.

-If displayed image does not contain errors, check connections to tape recorder. Request cus-

tomer to check tape recorder.

Note: 1If trouble is encountered in the tape recorder do not attempt repairs. Ask the customer
to have the tape recorder repaired or replaced.
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TEI.EPHQNE LINE PROBLEMS

STEP PROCEDURE

Line Dropped When Exclusion Key is Lifted

1 Check wiring inside telephone set. Check wiring to transmitter-receiver.
Graphics Hearu in Handset When Exclusion Key is Lifted

2 Telephone set not properly optioned. The momtormg feature on the 503CM or 2503CM telephone
set must be disabled.
CO LED on Transm:tter-ReceJ ver Flickers When Recexvmg Data on Switched Net-
work :

3 "erify that DDD-PL switch on transmittér-receiver is in DDD position.

4 Check for telephone cable continuity.

RECEIVE-ONLY STATIONS
STEP PROCEDURE

1 See AC POWER.

2 See VIDEO MONITOR DISPLAY (RASTER)..

3 See WRITING, step 1.

4 See WRITING, step 2.

5. See WRITING, step 3.

6 See ERASING, step 1.

7 See ERASING, step 2. Display does not erase in receive-only test mode.

8 See CLEARING, step 1. )

9 See CLEARING, step 2.

10 See TAPE RECORDING OF GRAPHICS.
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STEP PROCEDURE
11 See TAPE PLAYBACK OF GRAPHICS.
12 See TELEPHONE LINE PROBLEMS.

MULTIPLE ARRANGEMENT PROBLEMS

STEP PROCEDURE

1 At send-receive stations, writing appears on wrong display. Verify that blackboards, memory
units, and video monitors are connected according to paragraph 5.53.

2 At receive-only stations, writing appears on wrong display. Verify that memory units and video

monitors are connected according to paragraph 5.53.

Note: If the DISP switch is in the ONE position, writing from any blackboard will appear
on monitor No. 1 in addition to appearing on the monitor associated with the blackboard. If this
is not desired, place DISP switch in MULT position. '
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@ NO WRITING FROM

PUSH MEMORY
.—’ B>l WRITE SWITCH

PUSH

O o

VIDEO SWITCH: - NO WRITING FROM WRITE SWITCH -
|

SWITCH*

DOES LINE
APPEAR ON
DISPLAY*

CHECK MEMORY & DISPLAY FUSES.
VERIFY WITH OHMMETER BNC CABLE CONTINUITY.
VERIFY BNC CABLE IS CONNECTED p VIDED IN CONNECTOR
ON DISPLAY. !
VERIFY DISPLAY SWITCHES ARE CORRECTLY SET.
SYNC - INT q
TERMINATION - 75 OHM i
POWER - ON !
ADJ BRIGHTNESS SO THAT RETRACE | (WIDELY SPACED)
LINES CAN BE SEEN ON DISPLAY. :
ADJ CONTRAST FULLY CLOCKWISE. |
ADJ HOR & VERT HOLD TO PRODUCE STABLE DISPLAY

VERIFY POWER IS PRESENT AT PEWY & DISPLAY OUTLETS.
|

CAN RETRACE
SCAN LINES
BE SEEN

ISS 2, SECTION 590-200-100

D0 RETRACE
LINES ROLL UP
OR DOWN

REPLACE
e DOES LINE MEMORY AT
WRITE APPEAR NEXT PERIODIC
SWITEH ON DISPLAY MAINTENANCE
PERIOD

ASK CUSTOMER TO
REPLACE MONITOR

REMOVE BNC CABLE
FROM DISPLAY.
CONNECT KS-16979-L1

THEN GO TO VOM ACROSS VIDEO IN
CONNECTOR OF MONITOR
PUSH a
MEMORY
DOES LINE N vIDED
SWITCH* DOES
NO
APPEAR ON : OHMMETER
DISPLAY READ 75R+200
YES YES
NO
DOES DISPLAY
FLASH WHEN
OHYMETER TOUCHES
VIDEO CONNECTOR
Y
PUSH MEMORY
WRITE sumjﬂ
[ I_, J_\ REPLACE MEMORY
o« YES DOES LINE NO | THEN G0 T
APPEAR
vy :
SYSTEM 3 * APPLIES TO KS-21889-L1
0K AND -L2 MEMORY ONLY.

Fig. 63—W#Troubleshooting—Sheet 14
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@ NO WRITING FROM TEST SWITCH

PUSH
TRMTR-RCVR
TEST
SWITCH

©——

RELEASE TEST SWITCH

VERIFY MEMORY CABLE
IS CONNECTED TO
TRANSCEIVER

PUSH
TRMTR-RCVR
TEST

DOES LINE
APPEAR ON
DISPLAY

YES

VERIFY POMER IS
PRESENT AND RCVR
FUSE IS OK

SWITCH ‘

VERIFY THAT SWITCHES

AL, LT, RT, LOOP, & |

PLAY ARE RELEASED

APPEAR
DISPLAY

VERIFY ONLY

LED
- (DN TS3)
ARE LIGHTED

VERIFY SWITCHES
SEND & REC (BEHIND
REAR COVER) ARE
IN ON POSITION

VERIFY ERASER

IS ON ERASER TRAY
(EXCEPT IN RECEIVE
ONLY LOCATIONS)

Y

TRANSCEIVER
IS NORMAL

PUSH
TRMTR-RCVR
TEST

SWITCH

IN RECEIVE
ONLY
LOCATIONS

PUSH
TRMTR-RCVR
TEST
SWITCH

DOES SI
LED ON CP
TS1 LIGHT

TURN POWER
OFF. REPLACE
CP TSt, TS2.
TURN POWER ON

DOES SI
LED ON CP
TS1 LIGHT

TURN POWER
OFF. REPLACE
CP TS3, TS4.
TURN POWER ON

00 ON, RD, R
- LEDS ON TS3

LIGHT

YES

YES

PUSH
TEST
SWITCH

60 m@

b0
R1, R2, R3
LEDS FLASH

v

REMOVE MEMORY CABLE
FROM RCVR CONNECTOR
MEMORY 1. MEASURE
VOLTAGE ON MEMORY 1
PINS 1 & 2 WITH

RESPECT TO CHASSIS

‘

PUSH

TEST

& RE

TRMTR-RCVR

SWITCH

LEASE

IS VOLTAGE
ON PINS 1 & 2
IN RANGE OF
0 T0 + 10V

REPLACE

ON

TURN POWER OFF.

TS4. TURN POMWER

CP TS3,

YES

REPLACE
CP TS3, T84,

60 m@

RECONNECT MEMORY CABLE

TO MEMORY 1 RCVR
CONNECTOR.

60 m@

YES

IS VOLTAGE NO
ON PINS 1 & 2

DOES SI
LED ON CP
TS1 LIGHT

PUSH
TRMTR-RCVR

| TEST
SWITCH

REPLACE
TRMTR-RCVR

.

IN RANGE OF
0 70 + 10V

Fig. 64— Troubleshooting— Sheet 2
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@ NO WRITING FROM BLACKBOARD -

a
VERIFY CABLE FROM

BLACKBOARD TO (CONTROL
UNIT & M25 CABLE FROM
CONTROL UNIT TO RCVR
ARE IN PLACE § SECURE

VERIFY ERASER IS IN
PLACE ON ERASER TRAY

WRITE

LINE IN
CENTER OF
BLACKBOARD

DOES LINE
APPEAR ON
DISPLAY

WRITE LINE DOES LINE

@—B IN CENTER OF APPEAR ON
BLACKBOARD DISPLAY

YES

qi

60 Tu@

T

TURN POWER OFF.
REPLACE CP TS1,
Ts2.

TURN POWER ON.

¥

SYSTEM IS
FUNCTIONING
PROPERLY

! YES

DOES LINE
APPEAR ON

PUSH
RCVR
TEST
SWITCH

DOES LINE
APPEAR ON
DISPLAY

DISCONNECT
BLACKBOARD
FROM CONTROL
UNIT.
MEASURE
RESISTANCES
SHOWN IN
TABLE 1

60 m@
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TABLE 1 - TYPICAL RESISTANCES AT
BLACKBOARD CONNECTOR

DOES

BLACKBOARD

MEET REQUIREMENTS
IN TABLE 1

REPLACE
BLACKBOARD.

60 To@

A.) NO CONTACT MADE TG BLACKBOARD

PIN A TO PIN D 4500-8000
PIN B TO PIN E 8000-16000
PIN A TO PIN E >500Kn
PIN A TO FRAME >500K1
PIN B TO FRAME >500K1

CONTACT MADE TO BLACKBOARD
PIN A TO PIN E <30000

l YES

RECONNECT BLACKBOARD
TO CONTROL UNIT.
DISCONNECT M25 CABLE
FROM TRANSCEIVER.
MEASURE RESISTANCES
SHOWN IN TABLE 2.

DOES CONTROL UNIT
& BLACKBOARD MEET
REQTS IN TABLE 2

!

WRITE
LINE ON

YES

DISPLAY

BLACKBOARD

TABLE 2 - TYPICAL BLACKBOARD
& CONTROL UNIT RESISTANCES

REPLACE
CONTROL

M25 CONNECTOR

PIN 8 TO PIN 9 = 4501-8000
PIN 2 TO PIN 5 = 80CR-1600R
PIN 8 TO ANY

OTHER PIN

EXCEPT PIN 8 >500K
PIN 2 TO ANY

OTHER PIN

EXCEPT PIN 5  >500K

BLACKBOARD CONNECTOR

PIN B = LEFT
X AXIS [PIN E = RIGHT
PIN D = TOP
Y AXIS [PIN A = BOTTOM
PIN H = NC

Fig. 65— Troubleshooting—Sheet 3
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@ - NO WRITING FROM REMOTE STATION - LOCAL WRITING 0K

VERIFY LED'S ON, MR ON DS 202T AND ON CP 1S3 ARE LIGHTED.
VERIFY SWITCHES AL, LT, RT ON DS 202T AND PLAY ON CP TS4 ARE NOT OPERATED,
ASK PERSON AT DISTANT STATION TO LIFT EXCLUSTON KEY AND OPERATE TEST SWITCH.
LISTEN TO TEL LINE USING GRAPHICS TEL SET. | B
‘ HAVE PERSON AT
K IS THE DISTANT STATION
o LINE N | PERFORM STEPS PER
HEARD* DROPPED HAVE PERSON AT (F) oF THIS PART
tigluszou YES YES DISTANT STATION
——> | CHECK TELEPHONE
KEY ! WIRING AT DISTANT gEP#QEE
STATION
IS A LINE\ png * - IS A LINE REPLACE
WRITTEN & : WRITTEN &
ERASED* | ERASED TRANSCEIVER
DEPRESS
EXCLUSION}——— NO YES
= DISCONNECT | 15 0K
LIFT y TEL SET & LINE MEASURE T T0 R
EXCLUSION IS LINE | MOUNTING CORDS| o RESISTANCE OF TEL IS RESISTANCE\ NO REPLACE
KEY DROPPED FROM LINE CONNECTOR OF 80+16 OHMS TRANSCEIVER
PLACE GAIN ST o TRANSCEIVER TRANSCEIVER YEs
SWITCH IN g
PL POSITION
= IS €O LED [RepLAcE
PLACE LIGHTED* TRANSCEIVER CRECK. TEL
GAIN SWITCH
NO | SET & MTG.
IN DDD POS ‘ CORD WIRING
PLACE REC |
SW. IN TEST 7
posTIon | /18 G0 LED\ YEs I ERACT
LIGHTED* ‘ REC
IN ON PGSITION
PLACE REC o NOTE:
SWITCH IN . | *WHILE DISTANT PERSON
ON POS ‘ IS OPERATING TEST
y SWITCH
ggpgng IS CO LED STATION
LIGHTED IS 0K
[ NO
REPLACE
TRANSCEIVER

Fig. 66— Troubleshooting—Sheet 4
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o~

@ - NO WRITING TRANSMITTED--LOCAL

WRITING OK

DEPRESS

AL, LOOP
@-B & TEST

SWITCHES

IS LINE
DISPLAYED
WITHOUT

ERROR

PROBLEM EXISTS IN

DS 2027, OR CP CP TS4.
REPLACE CP TS4

FIRST THEN DS 2027

l

REPEAT

®

l

IF ERRORS PERSIST
REPLACE TRANSCEIVER

OTHERWISE GO TO
NEXT TEST

SWITCHES. CALL

1 GRAPHICS LINE.
| LIFT EXCLUSTON
I KEY

RELEASE AL, LOOP

VOICE LINE FROM

DEPRESS
TEST
SWITCH

|

|

DEPRESS TEST
SWITCH

PLACE SEND
SWITCH IN
TEST POSITION

ISS 2, SECTION 590-200-100

CAN FSK
DATA BE
HEARD

Fig. 67—'Iiroubleshooting—5heet 5

@ NO ERASING FROM MEMORY WRITE svmcn'-
i

MEMORY
WRITE

SWITCH

DOES LINE
APPEAR ON
DISPLAY

eow@

RELEASE
WRITE SWITCH
MEMORY OK

CAN FSK
DATA BE
HEARD

YES

YES

PROBLEM IS IN

TEL SET OR
TEL LINE
MOUNTING CORD
WIRING
PUSH IS LINE
RCVR
TEST WRITTEN &
SUTTCH ERASED
NO

Fig. 68—'I'1roubleshooting—5heet 6

YES

STATION
0K

PLACE SEND
SWITCH IN
TEST POSITION

REPLACE

REPLACE
MEMORY

AT NEXT
PERIODIC
MAINTENANCE

Fig. 67 and 68
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S
O &

DOES LINE
APPEAR ON
DISPLAY

60 T0 (:)

SYSTEM IS
FUNCTIONING
PROPERLY

1S MEMORY
ER LED ON

1S RCVR
RE LED ON

REPLACE
MEMORY
UNIT

RELEASE TEST
SWITCH. LIFT
ERASER FROM
TRAY. TOUCH
BLACKBOARD IN
CENTER

PROBLEM IS IN
MEMORY. REPLACE
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IS SE
LED ON

YES

DOES ERASE
SPOT APPEAR

4

Fig. 69—Troubleshooting—Sheet 7

i
(© - NO ERASING FROM 83A CONTROL UNIT -

LIFT
ERASER
FROM
TRAY

DOES SE LED
COME ON

YES

CHECK FOR CHALK OR OTHER
OBJECT OBSTRUCTING LIGHT
PATH ACROSS ERASER TRAY.
CLEAN CHALK OR OTHER
DEBRIS FROM OPENINGS ON
EITHER SIDE OF CONTROL
UNIT WITH Q-TIP OR OTHER
SOFT TIPPED CLEANING DEVICE

LIFT
ERASER

DOES SE LED
COME ON

Fig. 70— Troubleshooting—Sheet 8

REPLACE
cP 81, Ts2.
60 TO @

REPLACE
CP 1S3, TS4.
som@

PROBLEM IS

IN TEST CIRCUIT.
REPLACE CP TS1,
TS2 AT NEXT
PERIODIC
MAINTENANCE

SYSTEM IS
FUNCTIONING
NORMALLY

Fig. 69 and 70
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(2) No_CLEARING FROM CLEAR SWITCH ON MEMORY UNIT

- @_9%%"0“ B

ON MEMORY

N REPLACE
DOES MEMORY MEMORY .

CLEAR 60 T0 @

® NO CLEARING FROM TEST SWITCH -

YES

SYSTEM
IS NORMAL

DOES CLR
LED ON
MEMORY FLASH

@ NO CLEARING

PUSH
DOES DISPLAY RCVR
CLEAR Jest
SWITCH
YES
SYSTEM
IS NORMAL

lves

REPLACE MEMORY
AT NEXT PERIODIC
MAINTENANCE

Fig. 71 —Troubleshooting—Sheet 9

IF UNIT STILL

PUSH
CLEAR DOES CLR yes | REPLACE cp DOES NOT
SWITOH LED FLASH. 153, T54. p| FUNCTION

ON DOES MEMORY 60 TO ® REPLACE
MEMORY CLEAR P TS1, TS2.

NO co 10 (¥)

Y

REPLACE
MEMORY

Fig. 72—Troubleshooting—Sheet 10

FROM 83A CONTROL UNIT -

O—

PUSH |
ON/CLEAR,
SWITCH

ON B3A
CONTROL |
ONIT |

CHECK
MS5A
CABLE |

PUSH

DOES DISPLAY RCVR DOES DISPLAY

CLEAR TEST CLEAR 6o 1_'0 ®
SWITCH .

SYSTEM
0K

REPLACE
83A
CONTROL UNIT

!

PUSH TEST
SWITCH

SYSTEM

DOES DISPLAY
) 0K

CLEAR

REPLACE
CP 181, TS2

<o

Fig. 73— Troubleshooting—Sheet 11

Fig. 71, 72 and 73
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10. KS-21889-L1 MEMORY UNIT ALIGNMENT PROCE-
DURES

GENERAL

These procedures are provided for
realignment of the memory unit when test-
ing indicates that picture quality is not acceptable
because of the memory unit. No special test equip-
ment is required in performing these procedures.
Adjust video monitor and memory BRIGHT controls
first to solve customer complaints. Do not change any
memory adjustments except as specifically men-
tioned in this part.

10.01

10.02 Before proceeding to make any adjustments,

make sure that all cables are properly con-
nected and ac power is applied to all units, per para-
graphs 5.563 and 6.02. Operate remote turnon test
switch to TEST position. After alignment proce-
dure return remote turnon test switch to
NORMAL. pFailure to do so will cause prema-
ture failure of the memory unit.4

PRELIMINARY PROCEDURES

10.03 Remove BNC connector from VIDEO
OUTPUT jack of memory unit (Fig. 4). Re-
move front cover, then reconnect BNC connector to

ISS 2, SECTION 590-200-100

VIDEO OUTPUT. Turn video monitor power switch
to ON (Fig. 44).

Note: For receive-only installations the com-
plete alignment procedure can only be per-
formed if a remote location can send graphics,
or if a test tape (with graphics as shown in Fig.
53) and a tape recorder are available.

BLURRY VIDEO MONITOR DISPLAY

10.04 Depress VIDEO test switch on memory unit

(Fig. 74). Adjust FOCUS control on video
monitor (Fig. 44) so that displayed image is as sharp
and clear as possible. Release VIDEO test switch.
Adjust BRIGHT control on monitor so that raster
lines are just visible.

10.05 Trace the perimeter of the blackboard and

draw other graphics as shown in Fig. 53. Ad-
just R36 (Fig. 74) to improve sharpness of display in
corners as well as the center. Retrace the perimeter
of the blackboard to check if the edges are still visible
on the monitor as R36 can affect display size.

TEST BRIGHT
SWITCHES CONTROL
r -

G\ i sem |l

%0 i
[wnm: _cLEAR"vao[
{ |

xNP—‘O

BRIGH i § ——-’

’ -3

s/ee) oce AR

VIDEO Rl12 R20 [ R22 R49 R46 R83 R8O R36
OUTPUT R21

Fig. 74—KS-21889-L1 Memory Unit Adjustments
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WRITING NOT VISIBLE AT RIGHT OR LEFT EDGE OF
BLACKBOARD

10.06 Check to see if all edges of the display can be

seen on the monitor. Adjust BRIGHT control
on monitor until raster lines are just visible, then
adjust H. HOLD, WIDTH, and HEIGHT controls, if
necessary, until edges of display are visible. If edges
of display cannot be adjusted into view with horizon-
tal hold and width controls, adjust R12 on memory
unit (Fig. 74) one turn clockwise and readjust
H. HOLD and WIDTH controls on video monitor
(Fig. 44).

10.07 An example of writing not visible at the
edges is shown in Fig. 49. To rectify this con-
dition, depress VIDEO switch on memory unit and
turn R12 clockwise (Fig. 74) until black level is visible
on monitor (Fig. 75). Release VIDEO test switch.

10.08 Draw vertical lines at the left and right edges
of the blackboard. If the lines on the black-
board are not visible on the display, turn R80 (Fig. 74)
one turn counterclockwise and redraw the lines. Re-
peat this procedure until both lines are visible.

10.09 After both lines become visible, adjust R83

until the lines are equidistant from their re-
spective edges of the raster. A clockwise rotation of
R83 will move the lines to the right; a counterclock-
wise rotation of R83 will move the lines to the left.
Redraw the lines after each adjustment to determine
the effect of each adjustment. Clear the display by
depressing the CLEAR test switch on the memory
unit.

10.10 Adjust R80 (Fig. 74) clockwise until the two

vertical lines appear about one-half inch
from the edge of the raster (on 23-inch monitor). Re-
draw the lines on the blackboard after each adjust-
ment to determine effects of the adjustment. Proceed
to paragraph 10.11 to readjust the black level to
proper level.

BLACK LEVEL EXCESSIVELY HIGH

10.11  Depress VIDEO test switch on memory unit

(Fig. 74). If the blanked area at the left of the
raster appears much blacker than the right section
of the raster (Fig. 75), rotate R12 counterclockwise
until the unblanked right portion of the raster is just
slightly brighter than the left blanked portion of the
raster (Fig. 76).

Fig. 75—Black Level Visible on Video Monitor
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Fig. 76 —Black Level Adjusted Correctly

VIDEO LEVEL TOO LOW

10.12 Set BRIGHT control on memory unit (Fig.

74) to “0”. Depress WRITE test switch to
draw a vertical test line. Compare the WRITE test
line to the VIDEO test line. If the WRITE test line
is not as bright as the VIDEO test line, depress and
hold VIDEO and WRITE switches, and while holding
both switches, adjust BRIGHT control until the two
vertical lines appear equally bright.

10.13 If the BRIGHT control has insufficient range
to make the two vertical test lines equally
bright, clear the display by depressing the CLEAR
test switch on the memory unit. Set the BRIGHT con-
trol back to “0”. Draw a spot at the center of the
blackboard. Carefully trace over the spot four or five
times. This will produce a saturated spot. Depress
VIDEO test switch to produce a vertical VIDEO test
line. The spot should appear noticeably brighter than
the video test line (Fig. 77). If the spot is not brighter
than the test line, adjust R22 (Fig. 74) until the spot
appears brighter. The black level may require read-
justment after this adjustment. If so, repeat para-
graph 10.11.

10.14 Depress CLEAR test switch on memory unit

(Fig. 74). Rapidly draw four lines on the
blackboard as shown on the display in Fig. 77. (The
arrows show the direction in which the lines were
drawn.) If one of the four lines is significantly less
bright than the other lines, replace the memory unit.

10.15 Depress VIDEO test switch on the memory

unit (Fig. 74) to produce a video test line. If
all of the four lines drawn in paragraph 10.14 appear
dimmer than the video test line (Fig. 78), adjust R21
(Fig. 74) one-half turn clockwise. Depress CLEAR
test switch to clear the memory. Again draw four test
lines as in paragraph 10.14. Depress VIDEO switch
on memory unit to produce video test line. Compare
brightness of the four lines to the VIDEO test line.
If the four written test lines are less bright than the
VIDEO test line, repeat adjustment of R21. If bright-
ness of test lines cannot be increased sufficiently
with R21, replace the memory unit.

WRITING AT TOP OR BOTTOM OF BOARD NOT VISIBLE

10.16 Check to see if all edges of the display can be
seen on the monitor. Adjust BRIGHT control
on monitor until raster lines are just visible, then

Page 91



SECTION 590-200-100

Page 92

Fig. 77 —Test Spot and VIDEO Test Line on Video Monitor

Fig. 78 —Dim Test Lines on Video Monitor
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adjust H. HOLD, WIDTH, and HEIGHT controls, if
necessary, until edges of display are visible. If edges
of display cannot be adjusted into view with horizon-
tal hold and width controls, adjust R12 on memory
unit (Fig. 74) one turn clockwise and readjust
H. HOLD and WIDTH controls on video monitor
(Fig. 44). , ‘

10.17 Draw lines at the top and bottom edges of the

' blackboard. If the lines at the top and bottom
edges are not visible on the display, depress CLEAR
switch to clear display. Turn R46 one turn counter-
clockwise and redraw the lines. Repeat until both top
and bottom lines are visible.

10.18 When both lines are visible, adjust R49 until

the top and bottom lines are equidistant
from their respective edges of the raster. A clockwise
rotation of R49 will move the lines down; a counter-
clockwise rotation of R49 will move the lines up. The
lines must be cleared and redrawn after each adjust-
ment, to determine the effect of the adjustment. De-
press CLEAR test switch on memory unit to clear
display.

10.19  After the top and bottom lines have been cen-
tered, adjust R46 clockwise until the two
lines appear about one-half inch from the top and
bottom of the raster (on a 23-inch video monitor). The
lines must be cleared and redrawn after each adjust-
ment to determine the effect of the adjustment.

IMPROPER ERASING

10.20 Depress WRITE test switch to draw and

erase a vertical test line. If the line is not
erasing completely, rotate R20 clockwise (Fig. 74)
until erasure is complete. Adjust R20 just far enough
to erase the line completely. Otherwise, the erase
spot can affect nearby graphics information.

OTHER MEMORY PROBLEMS

10.21 Other problems not specifically mentioned

may require that the memory unit be re-
placed. These might include problems such as: stored
graphics information fades rapidly; unit does not
completely clear stored graphics information; bright
lines along edges of raster, or graphics that appear
broken or splotchy. Verify that remote turnon
test switch has been returned to NORMAL
position prior to replacing front cover. Failure
to do so will result in premature failure of the
memory unit.
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11. GLOSSARY OF TERMS

TERM
AL

Chalk Switched

FF
Graphics

Infrared

LED

Lockout Circuitry

LT

Raster

RT

Transceiver

Window

- MEANING

' Analog loop (test button)

Automatic switching which oc-

- eurs in the transmitter-receiver

circuitry to switch from receive
mode to transmit mode when
chalk (or any other object)
touches the blackboard, pro-
vided incoming graphics is not
present.

Fan fail (LED)

(1) Any material written on the
blackboard for presentation on
the local or remote video moni-
tor, or such information in the
circuitry, on the telephone line,
or on the right channel of the
tape recorder.

(2) Symbols on the front cover
of the transmitter-receiver and
memory unit which are visible
only when lighted from behind.

Light of wavelength longer
than the visible spectrum.

Light-emitting diode

Circuitry  which  prohibits
transmission of graphics while
incoming graphics is being re-
ceived.

Local test (switch)
A predetermined pattern of

scanning lines on a video moni-
tor.

Remote test (switch)

Marking applied to the trans-
mitter-receiver or receiver.

Small hole through which invis-
ible infrared light passes in the
control unit.

Greek letter omega, meaning ,
ohms.
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12. REFERENCES

12.01 The following publications provide addi-
tional information on the electronic black-
board and associated equipment.

SECTION TITLE
502-501-120 Reference — 503CM-Type Tele-
phone Set
502-503-120 Reference — 2503CM-Type Tele-
phone Set
502-531-401 Reference — 502BM-Type Tele-
phone Set "
Page 94

94 Pages

SECTION

502-533-401

512-630-111
590-101-103

590-106-100

592-031-200

TITLE

Reference—2502BM Teléphoné
Set

50A1 Conference Set
97A-Type Connecting Block

330-Type Adapter—Description,
Installation, and Tests

Data Set 202T Transmitter-
Receiver — Installation and Con-
nections
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