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SECTION 1V

Theory of Operation

4.1 INTRODUCTION

This section contains the theory of operation for
the BEEHIVE B150 Terminal. This discussion is
presented as a functional description at a detailed
block diagram level referencing appropriate func-
tional blocks on the diagrams.

4.2 GENERAL FUNCTIONAL DESCRIPTION

The B150 consists of four basic functional compo-
nents, Power Supply, Monitor, Keyboard

and Main Logic Board. Figure 4-3 shows the basic
functional flow diagram of the terminal. These
functions are briefly described in the following
paragraphs.
4.2.1 Power Supply

The Power Supply provides the required, regula-
ted DC voltages to the terminal. This assembly
will operate on 100, 115, or 230 VAC 50/60 Hz
power (see Section I1).

422 Monitor

The Monitor Assembly includes a 12 inch (30.5
cm), diagonally measured, CRT and its support-
ing solid-state circuitry. The Monitor is controlled
by the vertical and horizontal synchronization sig-
nals, and the video signals generated on the logic
board. A full screen of information consists of 24

4-1

lines of 80 characters and a one raster scan bet-
ween lines. Brightness and contrast adjustments
are provided by external potentiometers located
on the rear panel, (see Figure 2-2, Section I1).
Other monitor.adjustments are discussed in
Section V and in Appendix A.

4.2.3 Keyboard

The keyboard is the input device used by the opera-
tor to communicate with the terminal. The key-

board contains the switches and supporting circuitry

to generate the appropriate control signals and

ASCI1 codes utilized in the B150 terminal. The key-

board conforms to the proposed ANSI keyboard
standard for data keys, but has been expanded to
facilitate the capabilities of the B150.

424 Logic Board

The Logic Board contains the major function and
control circuits in the B150 termina. It also
holds all of the DC voltage regulators to power
the unit, with the exception of the +5 V regulator.
The basic operations accomplished by the main
logic board are: Generation of data and control
signals for the monitor, interaction with the key-
board, control of the data sent between the B150
and any external device, and generation of the
basic timing signals essential for the operation

of the terminal.
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43 DETAILED FUNCTIONAL DESCRIPTION

A detailed discussion of the BEEHIVE B150 termi-
nal operation is contained in the following para-
graphs. The Subassembly components of the termi-
nal are functionally interdependent, however, the
isolation of various functions to the responsible
subassembly is relatively simple. The function of
each subassembly is also described. Schematic
diagrams are provided in Section Vi of this manual.
431 Power Supply

The Power Supply provides +5, +15, +12, and -12
VDC voltages to the circuitry from a 115 or 230
VAC source at 50 or 60 Hz. Figure 4-4 is a block
diagram of the Power Supply subassembly. The
DC regulators utilized are avercurrent and ther-
mally protected,

The power applied to the Power Supply is step-
ped down in voltage. The transformer output
voltages are rectified by three bridge circuits.
The output from the rectifiers and filters pro-
vides power to the +5, +15, +12, and-12 VDC
regulator circuits.

43.2 Monitor

The monitor displays data on the CRT in a pattern
determined by the vertical and horizontal syn-
chronization signals, and the video information
driving signals. A +15 VDC voltage is applied by
the Power supply to the Monitor. Appendix A
presents general and detailed data on the Moni-
tor Assembly.

4.3.3 Vertical Synchronization

Vertical synchronization is applied to the verti-
cal oscillator and triggers it at the vertical re-
fresh rate determined by the driving logic. The
vertical frequency is stabilized by the vertical
frequency control, which determines the point
of ascillation. The output puise of the vertical
ascillator is applied to the driver amplifier
which shapes the pulse and is controlled by the
verzical linearity control. The output of the
driver amplifier is applied to the vertical

driver by way of the height control. The verti-
cal driver output pulse is applied to the yoke
of the CRT and causes vertical deflection. The
refresh rate is 50 - 60 Hz. switch selectable.

434 Horizontal Synchronization

The horizontal synchronization pulses are applied
to the horizontal amplifier where they are ampli-
fied and applied to the horizontal driver. The out-
put of the horizontal drive is applied through ths
width coil to the yoke, where it causes the horizon-
tal deflection. The horizontal deflection signal is
also applied to the flyback transformer. The hori-
zontal deflection signal is stepped up to approxi-
mately 12 KV where it is then rectified, filtered
and applied to the anode cap of the CRT to pro-
vide the high voltage required.

435 Video Information

The Video Information is applied tc the video amp-
lifier by way of the contrast control, external to

the moanitor. The video informeation signal from the
video amplifier is appiied to the cathode of the CRT
gun to cause an On/Off condition corresponding

to light patterns of the screen. The brightness con-
trol is external to the monitor and varies the vol-
tage on the accelerating grid of the CRT.

43.6 Keyboard

The keyboard is compatible with ANSI standards.
Section [l defines the ASCI! codes available and
shows the keyboard layout.

The keyboard enables the operator to manually
input information to the terminal. When a key is
depressed, the keyboard logic generates the corres-
ponding 7-bit ASCI! code and presents the data

in parallel form to the keyboard data lines. After

a short delay for debouncing, the strobe is driven

to its active level and held there as long as the key

is held down. For those keys which auto repeat,

the strobe line is pulsed at a 15 character per second
rate. The BREAK key is not encoded, but is a func-
tion line that is driven low for approximately 400
milliseconds when the key is depressed.The follow-
ing keys cause special 8-bit (non-ASCII) codes:
AUX SEND, § ,—=—, } , CLEAR/HOME,SEND,
EQS, EQL, and DELETE CHAR. These codes are

used internal to the CRT anly and are not transmitted.

423.7 Display Organization

The main timing chain (oscillator, dot position
counter, character position counter, character
height counter, and character line counter)



defines the configuration of the display on the CRT.

There are 27 lines, 3 of which are used for vertical
retrace and 24 of which are used to display charac-
ters. The 27 lines are composed of ten scans each.
Each scan being composed of 7 x 10 dot matrix
field which contains a 5 x 7 character matrix for
the displayed character.

Oscillator The oscillator is crystal controiled with
a frequency of 10.8864 MHz. Two 74H04’s are
connected in series by a 100pf capacitor. Each
74H04 has a 1 Kohm feedback resistor around it.
A 10.8864 MHz crystal is connected from the
input of the first 74H04 to the output of the
second. The output of the oscillator is buffered,
inverted and fed to the Dot Paosition Counter.,

Dot Position Counter This divide-by-seven coun-
ter defines each of the seven dots required to
compose one character. The outputs of this four
stage counter are labeled DPC1, DPC2, DPC4,
and DPC8. The Counter actually presets to a
count of 10, counts up through the overfiow
point at 15 to a count of zero, and presets then
back to a count of 10, The Dot Position coun-
ter output, DPCS8, drives the Character Position
Counter.

Character Position Counmter The Character
Position Counter is composed af two hinary-
type counters that define 96 character times,
each being seven dots wide. The output of the
Character Position Counter drives the Charac-
ter Height Counter.

Character Height Counter The Character Height
Counter is a standard counter that defines 10
scans of 96 characters each, with each charac-
ter being seven dots wide. The output of the
Character Height Counter drives the Character
Line Counter,

Character Line Counter The Character Line
Counter is a binary counter that starts at a
count of zero and counts ta a maximum of 26
for a total of 27 character lines. The final out-
put of this counter runs at the vertical refresh
rate.

Horizontal and Vartical Drive The Horizontal

4.7

Drive is started when the Character Position Coun-
ter leaves the video area of the scan and is active
for the following 40 character times. The high
active output of this flip-flop is sent to the moni-
tor on pin 9 of connector J1.

The vertical drive is génerated during the time that
the Character Line Counter is decoding 24.

438 Cursor Location Counter

The Cursor Location Counter identifies the loca-
tion of the cursor. This is a count made from the
Cursor Line Counter, called CURL, and the Cur-

sor Position Counter, called CURP. These two
counters, in conjunction with the ROLL counter,
are used to address the memory to determine the
entry point of the next character. The cursor loca-
tion counters are compared with the next character.
The cursor location counters are compared with

the Character Position Counter and the Character
Line Counter to generate the signal called CNTR
CURSOR. This signal is used to generate the cur-
sor displayed on the CRT. Also associated with the
cursor location counters is the appropriate circuitry
to move the cursor up, down, right, left, home,etc.
A LINE FEED code causes the Cursor Line Counter
to increment by one. A CARRIAGE RETURN code
clears the Cursor Position Counter.

With the terminal operating in FORMAT MODE,
when the cursor is incremented off the bottom
line, the cursor automatically wraps around to the
top of the display, i.e, the Cursor Line Counter

is reset to zero. However, if the terminal is not in
FORMAT MODE, the display scrolls whenever the
cursor increments from a count of 23.

A scroll is initiated by any of 3 functions if act-
ivated when the cursor is on the last line of the
display and the terminal is not in FORMAT MODE:
a. LINE FEEDor CTRL J
b. CURSOR DOWN or ESC B
c. If the cursor is on the last position
of the last line.
1. Cursor right
2. Any displayable character

3. Space
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13.9 Memory

1@ page memory is actually a 2048 byte memory.
Each byte consists of 9 bits: 7 for data, one for
protect, and one for blink. Of these 2048 bytes,
1920 are displayable. The program does not have
the capability of displaying or writing into the
remaining 128. In order to write data into the
page memory from the receiver, the memory
address is muxed over to the cursor location
registers and the signal WRITE is generated. The
UART is then reset and is capable of receiving
the next character. The page memory output
is sent to the character generator input buffer
at the proper time to generate the displayable
characters. The program has the capability of
shutting down the screen refresh for any given
operation to increase the program operating
time.
4.3.10 Character Generator
The Character Generator is a read-only memory
(ROM) that is addressed by the character (in
ASCIll). The scan configuration and the charac-
ter indicates the pattern desired on that scan.

e-bit dot patterns are generated which form
ortion of a character. The output of the
character generator is applied to the parallel-
to-serial video shift register.

4.3.11 Video Shift Register

The parallel-to-serial Video Shift Register is
loaded with data by the low-active signal, DPC8,
and is clocked by the main oscillator output. The
dots are shifted out, mixed with cursor informa-
tion, and blanking signals, and applied to the
monitor through the CONTRAST control as
video information.

4.3.12 Input/Output Operations UART (Receiver)
Data can be received by the B150 from one of three
sources; from the two 1/0 interfaces into the
receive side of the UART or from the keyboard
through the transmit side of the UART to the
receive side of the UART.

The UART is driven by a clock generated inter-
nall‘y off the main counter chain. No separate
nscillator is required. A rotary switch located

on the back panel switches the clock rate for
operation from 75 to 19200 baud. The times 16
clock is then applied to the transmitter and re-
ceiver of the UART.

The EJA line receiver receives data at RS 232C
levels and gates them into the UART when the
B150 is on-line. Through the same gating, data

is brought in from the transmit side of the UART.
The data is brought into the UART where it is
converted to parallel (seven bits) data.

4.3.13 UART (Transmit)

The keyboard data lines for bits 1 through 7 are
applied to the transmit input data lines along with
the seven BUS lines. Also coming from the key-
board circuit is a load signal which triggers the
UART to initiate the transmission. As the UART
receives the character for transmission, it performs
the appropriate parity generation, provides one or
two stop bits, divides the X16 clock to get the baud
rate, and transmits the character. The character is
applied through an EIA RS 232C interface to the
computer or modem. Also coming from the UART
is output data at a TTL level which is applied to

the receiver side of the UART through the previously
mentioned logic. The ElA interface includes a Data
Terminal Ready signal which indicates the status

of the B150 to the computer and a Request to Send
signal which indicates that the terminal has data to
send to the computer. The Clear-to-Send line coming
from the computer is monitored at the EIA RS 232C
interface levels. It is received by a line receiver which
converts it to TTL levels and applies it to the UART
clock control circuit to control transmission. An
optional times 8 clock (TTL levels) is available as
part of the interface. The BREAK key is on the key-
board and enables a timer which holds the transmit
data line in a spacing condition for a predetermined
length of time.

4.3.14 Block Send Circuit

The Block Send feature allows the operator to com-
pose a message on the terminal screen and then,

by depressing the SEND key, cause the terminal to
send the entire message to the computer at the selec-
ted baud rate.

The sequence of operations is described in Figure 4-1.



The operation is as follows:

N ~

»w

o

6.
7

4.3.15

Raise Request-to-Send .

When Clear-to-Send, send STX (9@2)
header.

Send data

If FORMAT and END OF PROTECTED
FIELD, send HT code (111g)

If not FORMAT and END of LINE,
send CR/LF sequence. (015g/012g)
When end of message, send ETX (0038)
Time out and drop Request-to-Send.

Auxiliary Send Circuit

The Aux Send feature is identical to the Block
Send except for two points:

1.

The message is transmitted out the AUX
Port instead of the Main'1/0 Port.

4-12

4.3.16

The delimiters sent at the start of mes-
sage, end of unprotected field, end of
line, and ETX are selected from a dif-
ferent portion of the Block Send ROM.

Special Function (F1-F16)

Sends a code sequence to the computer from the
terminal. The code is instigated by pressing any one
of the 16 function keys.

1.
2
3.

An STX is transmitted (0028)

An Escape code (033g)

Code character (see ASC!| Code Chart
Table 3-2)

And ends with an ETX (0038)



SECTION V

Maintenance

5.1 INTROQDUCTION

This section contains information to aid in the
maintenance of the B150 Terminal. Preventive
and corrective maintenance procedures are
specified as well as troubleshooting aids and
techniques.

5.2 PREVENTIVE MAINTENANCE

No scheduied periodic maintenance is required.
However, several precaytions can be taken
periodically to ensure proper operation. Care
should be exercised to see that there is proper
air circulation for the fan. The terminal should
not be placed on a shag carpet or other soft sur-
face that could impede the air entrance to the
fan. Special care must be taken to ensure that
no paper or other loose articles are placed under
the terminal. The degree of dust density in the
air should be considered in selecting the location
of the terminal.

The interior of the unit may be wiped free of
dust. Accumulation of dirt causes overheating and
component breakdown. Dirt acts as an insulating
blanket and prevents efficient heat dissipation. A
small brush is very useful for dislodging dirt; a cot-
ton-tipped applicator is good for narrow or hard
to get places.

The following is a list of the troubleshooting aids
that are provided in this manual to assist in the
troubleshooting of functional failures.

See Section VI
Figures 1, 2, & 3 of
Section 1V

Circuit Schematics
Detailed Block Diagram
Functional Flow Diagram

Timing Diagrams See Section |V

Glossary of Terms Appendix B
Troubleshooting Flow

Diagrams This Section
Disassembly/Assembly

procedures This Section
Adjustment Procedures
Configuration/Strapping See Section ||

Power Supply Adjustments  See Section |l
Character Dot Matrix See Section |V

5.2.1 Troubleshooting Equipment

The following is a list of tools and standard equip-
ment required to repair a B150 Terminal:

V/0O Multimeter
Oscilloscope
Assorted Electronic Hand Tools

5.3 CORRECTIVE MAINTENANCE

This section provides corrective maintenance
information to aid in servicing the 8150 Terminal.
It is suggested that the configuration sheet and the
turn-on procedure be consulted before performing
the corrective maintenance described here (see

Section l11).



5.3.1 Troubleshooting Prefiminary Considerations

The most common problem occuring in B150 are
switch, control and operation related. A simple
procedure may be followed to help determine if
the problem is control and/or operation-related
or internal circuitry related by checking the
following:

l{legal Operation {Refer to Section I}
Improper Baud Rate Setting

Wrong Transmit or Receive Mode
Loose Interconnect Cable

5.3.2 Troubleshooting Flow Diagrams

A list of troubleshooting flow diagrams is given
in Table 5-1. This index lists apparent failure and
refers the user to the proper flow diagram. The
Table is only intended to allow the user to verify
the subassembly where trouble exists and not to
indicate the specific problem. The user is ad-
vised to return the defective subassembly and
have that subassembly repaired or replaced by an
authorized service agent.

1. Find the apparent trouble in the Trou-
bieshooting Flow Diagram Index.

2. Proceed to the specified Troubleshoot-
ing Flow Diagram in the diagram section
and begin the troubleshooting procedure.

3. If an adjustment procedure is referen-
ced in the Troubleshooting Flow Diagram,
perform the adjustment and return to the
flow diagram to complete the troubie-
shooting process.

4. Reference is made to Timing diagrams
contained in (Section V1) this manual.

5.3.3 Full-Duplex Echoplex Test

A specially wired connector may be assembled
that will allow the operator to perform this test.
This connector tester allows the terminal to be
operated and tested independent of an external
data device. The connector mates with the Main
{/0O Port. Set-up for the test is as follows:

FDX (Fult Duplex Mode}
Baud Rate -- Any Setting

Test Connector Installed
in the 1/Q Port

5-2

Enter data from the keyboard as you would if
you were on-line to a computer. If data is dis-
played on the screen properly, then the B150
is transmitting and receiving data properly.

The Test Connector is wired as follows:
{Refer to Figure 5.1.)

Connects Transmitted Data Line out of
the terminal to received data line into the
terminal. Pin 2 to Pin 3 of the /0O Port.

™~ <
[ —
]
L]
)
e
)
.
e
.
L]
L]
L]
L]
.
.
[
-
»
L]
Pin 3 -
L]
Pin 2 .
.
Jumper between /
Pin 2 and Pin 3 @

Maie Type Amphenol
Connector

Beehive Part No. 606-0011-25 AP

Figure 5-1
ECHOPLEX TEST CONNECTOR



Table 5-1. Troubleshooting Flow Diagram Index

e

W )
. Troubleshooting
Apparent Failure Flow Diagram
GENERAL
No raster present 5-1A
No raster present 518
OFF LINE
Cursor either absent, multiple cursors, cursor not in home position or
screen filled with video blocks 5-2A
No character displayed when written, non cursor advance 5-28
Wrong character displayed 5-2C
No escape functions 5-20
No control functions 5-2E
ON LINE
No data being transmitted 5-3A
Transmits invalid data 5-38
No reception 5-3C
Receives invalid data and/or improper parity 5-3D
DISPLAY
All displayed characters out of focus 5-4A
Rolling display 5-4B
Display too tall/short for screen size 5-4C
Height of displayed characters uneven 5-4D
Display too wide/narrow for screen size 5-4E
Display not centered 5-4F
Tilted display 5-4G
Others 5-4+
A. Single vertical line
B. Physical damage
C. Dot in center of screen
D. Uneven intensity/focus
E. Burned phosphar
F. Uneven display dimensions
G. Excessive H.V. Arcing
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s KBOD
PLUGGED
IN

1S
BRIGHTNESS
CONTROL
ADI

15 ‘
PLUG PROBLEM
IN SOLVED
KEYBOARD
ADJUST m&ge
BRIGHTNESS LEM
CONTROL AT W SOLVED
REAR OF UNIT

1S
MONITOR
PLUGGED
IN

PLUG s
MONITOR |} PROBLEM
IN %, SOLVED

PRESENT
MON P12-6,

REPLACE
BOARD

REPLACE WIRING
HARNESS FROM
LOGIC CARD TO
MQONITOR

IS
PROBLEM
SOLVED

1S

HORIZ i
ORIVE SIGNAL
PRESENT,

REPLACE
LOGIC - g
CARD

YES

REPLACE
MONITOR

END
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TEAMINAL
PLUGGED
IN g

PLUG TERMINAL
INTO PRORER
POWER SOURCE

L

1S
PROBLEM

SOLVED

18
POWER
SWITCH

ON

18
CiRCUIT
BREAKER
GOOoD

TURN POWER A
SWITCH LOCATED
| ON REAR PANEL PROBLEM
TO THE ON LVED
POSITION
DEPRESS
CIRCUIT s
BREAKER PROBLEM
LOCATED ON SOLVED
BACK PANEL
- y
CONNECT s 'y
WIRE PROBLEM enc )
HARNESSES oG
&
Is
REPLACE PROBLEM
SWITCH pAoaLE

18
5VDC OR
+15Vv0DC
PRESENT

at Power Supply

T—-———-——

REPLACE
LOGIC
CARD




REFER TO TURAN ON
PROCEDURE

See Section ||

1S
PROBLEM
SOLVED

1S
CONTRAST PROPERLY
r PROPERLY ADJUST
ADJ. CONTRAST
\ PROPERLY
PROPERLY ADJUST
ADJ. g BRIGHTNESS

1S
PROBLEM

SOLVED

1S
VIDEQ

INFORMATION
CORRECT

LOGIC CARD

REPLACE i

REPLACE
MONITOR

END
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1§

[ 8:18)
PLUGGED
IN

s
PROBLEM
SOLVED

PLUG IN
KEYBOARD

See Saction |V

STOBE LEVE KB PC CONNECT PACBLEM vES
AND TIMING PLUGGED IN KEYBOARD SOLVED
ORRECT A M.6 PCTOP-9
LOGIC

REPLACE
LQGIC CARD

REPLACE
KEYBOARD
HARNESS

15
PROBLEM
SOLVED

REPLACE
END KEYBOARD
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( START

5-2C,D, E

REFER TO ASCH
CODE SHEET

FOR PROPER CODE

See Section 111

REPLACE KBD
CABLE

LINES ON LOGIC
BOARD CORRECT

is
PROBLEM
SOLVED

REPLACE LOGIC
CARD

REPLACE
KEYBOARD

END



PREREQUISITE: VERIFY PROPER OPERATION IN
TERMINAL iN LOCAL MODE. REFER TO SECTION 1!
OF THIS MANUAL.

PLUG I/Q CABLE
iINTO 1/O PORT
LOCATED ON
BACK PANEL

1/0 CABLE
PLUGGED
IN

IS
PROBLEM
SOLVED

18
TERMINAL
IN ON LINE
MQDF,

T SO CT—
ESTABLISH PACPER
NO INTERFACE MODE
REFER TO OPTION
CONF{GURATION
SHEET

13
PROBLEM
SOLVED

POSITION Ei1A/ 1S Y "
LOCAL/ CL PROBLEM "

TO OTHER THAN " SOLVED p

LOCAL FOSITION | .

DEVICE

NOTE: EXTERNAL DEVICE
1/O CONFIGURATION MUST
BE KNOWN AND CONSIST-
ENT WITH TERMINAL
CONFIGURATION

RESET BAUD RATE §

SWITCH TO SaME § 18
SETTING LOCATED § . Pgole-E)M
ON BACK PAMEL My, SOLVELD

TS, CT rﬁm

TERMINAL READY NO
PROPER WAVE:
ORM

NO REPLACE
LCGIC CARD :

SUSPECT SURPECT
' EXTERNAL EXTERNAL
DEVICE DEVICE
5~-3A
END END



START

-

INSTALL AND
OPERATE FDX
ECHO LOOP
REF.

1S
OPERATION
PROPER

SUSPECT
EXTERNAL
DEVICE

END

5-3B

PREFRQUISTE:
VERIFY PROPER
LOCAL OPERATION
REFER TO SECTION
11 OF THIS MANUAL

Sae Section V

AUD RATEN, NOQ
ONSISTENT WITH
EXT.DEV.

SET APPROPRIATE
BAUDRATEON
BACK PANEL

YES

is
PROBLEM
SOLVED

s RESET TO
PROPER PROPER PARITY
INTERFACE

PARITY BIT
SET

PER SWITCH LIST

END

SUSPECT
EXTERNAL
DEVICE

END
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See Section ||



PREREQUISITE: VERIFY PROPER OPERATION OF
TERMINAL IN LOCAL MODE. REFER TO SECTION il
OF THIS MANUAL.

CONNECT /0 1S "
CABLETO /O PROBLEM
PORT ON BACK SOLVED

PAMEL

POSITION
ON NO SWITCH TO 1S
LINE OTHER THAM PROBLEM
POSITION LOCAL ON SOLVED

REAR PANEL

SET PROPER s
BAUD RATE
ON BACK PROBLEM

SOLVED

PANEL

NO

SUSPECT i X
EXTERNAL
DEVICE

REPLACE
LOGIC
CARD

TERMINAL
READY SIG.
CORRECT,

SUSPECT
EXTERNAL i
DEVICE

REPLACE
LOGIC
CARD

5-3C

END



START

VERIFY PROPER
CHARACTER
DISPLAY IN
LOCAL MODE

IS

8AUD RATE NO

SET APPROPRIATE
BAUD RATE

SAME AS EXT.
DEVICE

YES

ON BACK
PANEL

18

NO F
PROBLEM

SOLVED

DUPLEX SETTING
MUST BE CONSISTENT,

ESTABLISH CONSISTENT
MOQE OF
L COMMUNICATION

S

1S
PROBLEM

NO

REPLACE
LOGIC CARD

END

SOLVED

SUSPECT
EXTERMAL
DEVICE

5-3D
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START

PERFORM ADJ.
RELATIVETO

PROBLEM See Saction V or Appendix A

1S
PROBLEM
SOLVED

YES

END

REPLACE
MONITCR

S5-4A

END
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REFER
70 MONITOR
ADJUSTMENTS
(VERT.FREQ)

See Section ||

‘ START }

ADJUST VERT.
FREQ.ON
MONITOR

1S
PROBLEM
SOLVED

pcu.
DRIVE SIGNAL REPLACE
CORRECT LOGIC CARD
—
END
REPLACE
MONITOR
5-4B
END
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5-4c’ D’ E’ F’ G

START

PERFORM ADJ.
RELATIVETO
PROBLEM
Sae Section V or Appendix A

i8 NO

PROBLEM REPLACE
SOLVED I MONITOR

END
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REPLAGE
MONITOR
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54 MONITOR ADLJISTMENTS
The toidowing aditsunents shouid be made while
the meniicr is in the 8150 terminal.

The adjustments that follow should be done with
the terminal case removed. A drawing of the
Monitor PC Bcard adiustment points is shown

in Figure 5-2, while other monitor adjustments
are made from the back panel of the terminal.

Brigntness

Contrast

Vertical Adjustments
Focus

Centering

K

T
\
o +t:nn )
N
il VERTICAL
Y LINEARITY
EYWAY FOR CONNECTOR

POLARIZATION

MONITOR ADJUSTMENTS

WARMNING:] The Monitor employs high voltages.

Care snould be used in making any adjustments
as pow=ar will be applied to the Monitor.

The biahtness & contrast controls (located on the

back panei) sheuld be positioned to a point wher
the white raster on the CRT is extinguished. Fill

e
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the screen of the CRT with characters from the
keyboard and adjust the contrast control for the
sharpest display of the characters in the upper
left hand side of the screen.

The vertical frequency control {R 1186, Figure
5-5) is set to the approximate mechanical mid-
point initially. This adjustment will correct for a
rolling display and should be adjusted to correct
that symptom alone. No discrete measurement
is necessary, except for a visual observation as to
the steadiness of the display.

Fill the screen again with characters. The vertical
height control (R 124, Figure 5-2) should be ad-
justed 8% inches from the top of the characters
on the first row to the bottom of the characters
on the !ast row in the center of the display.

The vertical linearity control (R 121, Figure 5-2)
should be adjusted so the characters on the first -
row are equally as tall as the characters on the
last row. Their height should be approximately
0.18 inches (46 mm).




If the screen is blank, fill it with characters and
adjust the horizontal width coil {L101, Figure
5.2} for 8% inches (21.6 cm) from the left margin
to the right margin of the display characters.

The horizontal linearity is adjusted to correct for
the compression of the display on the left hand
side of the screen. To correct this, loosen the
clamp securing the yoke and slide the cardboard
sleeve in or out to give uniform width to the
characters on the right and left borders of the
display.

Adjust the focus control (R 107, Figure 5-2) for
best overall display focus. It may be necessary to
readjust the contrast control and repeat this step.

Centering of the display is accomplished by rota-
ting the small permanent magnets glued behind
the deflection yoke. Magnets should be remaoved

" and reglued with silicone adhesive, If the display
as a whole is tilted, correction may be accomplish-
ed by rotating the entire yoke.

Additional descriptions and adjustments can be
found in Appendix A.

5.5 DISASSEMBLY PROCEDURE B150

The B150 disassembles into replacable components:

The Keyboard, Monitor Assembly, Logic Board,
and Fan. All Major components can be removed
and replaced quickly. An accompanying diagram
Figure 5-3, shows major assembly sections and
their interrelation. The following explanations
relate to this diagram.

5.5.1 Case Removal

The reinforced fiber case is one piece and is fasten-
ed to the chassis with six screws and lock washers.
The screws are located: Two on the front of the
case below the keyboard, and four screws in the
back of the case surrounding the black rear panel.
Lift the case straight up for removal.

Assemble in the reverse order.
55.2 Logic Board Removal

Place the terminal in an upside down position
on a soft surface to avoid damage. Remove the

5-18

(B) screws and lock washers that secure the
Bottom Plate to the chassis. The Logic Board is
attached to the Bottom Plate with plastic clics
{see Point A, Figure 5-3).

CAUTION: Do not remove the screws hoiding
the keyboard.

Carefully lift the Bottom Plate/l.ogic Board and
notice that there are four wiring harness attach-
ment points: One for the keyboard at the front
of the Logic Board (see Point B, Figure 5-3) and
three for the power supply/monitor electronics
and +5V regulator at the left rear (if the terminal
is viewed from the bottom} of the Logic Board
{see Point C, Figure 5-3). Carefully remove the
keyboard strap andJift the front of the board

so that the other plugs can be removed. The rear
plugs have a plastic spring clip type connector
that must be compressed before removal. The
board should be pulled forward to clear the
switches and plugs from their holes in the rear of
the chassis and the board can then be removed.

Assemble in the reverse order.

5.5.3 Keyboard Assembly

Remaove the case as described abowe. Remove the
seven screws and lock washers (see point E,
Figure 5-3) from the underneath side of the
chassis on the keyboard end. Move the keyboard
away from the monitor slightly and unplug the
wire strap from the logic board to the keyboard
(see Point F, Figure 5-3). Remove the keyboard.

Assemble in the reverse order.
554

The Fan is removed by first removing the case (see
above) and removing the four mounting screws at

the back of the terminal (see Point G, Figure 5-3).
Unhook the power cord and remove.

Fan Removal

Assemble in the reverse order,
h.5.5

The bottom plate/logic board and case should be re-
moved first (see above). Three screws and lock was-
hers (see Point D, Figure 5.3)) hold the Monitor
Assembly to the chassis. Remove the screws from
the underside of the chassis. The complete Monitor
Assembly can then be removed.

Monitor Assembly Removal

Assemble in the reverse order.
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