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DISPLAY UNIT PROBLEMS

If you believe that you have a Display UﬂitkaObIEM1 here are a

few things you might check:

1.

Hit clear key5 can you enter data and do functions on the

displays and does it stay there?

YES.
NO.

YES.
NO.

~ YES.

NO.
YES.
NO.

YES.
NO .

Good. that's what you want.

Do you have a marker line on the Display after hitting
the clear key?

Skip to 5.

Do you have anything on the CRT?

Skip to 4.

‘Do you have +l2 volts and +lb volts?

Skip to 3.
Do you have 120 AC voltage between pins 1 ahd_e of
the transformer?

Skip to 2.

You either have the unit unplugged. faulty switéhn

blown fulsea or capacitor (3 is bad.

Do you have b.3 volts AC between pins 11 and 13 on transformera

8.b volts AC between pins 8 and 9+ also between pins 10 and 9¢

Do you have L& volts A(C between pins 5§ and b and between b

and 77 If you don't have all of the aboves change transformer.
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Y.

You need both +12 and +lb volts to get the high voltage from

the high voltage power supply. Therefores look into the high

voltage power supply or CRT for a possible failure.

Now you have to figure out what you don't have. Do you have

the proper amount of lines going across?

NO.

YES.
NO.

YES.
NO .

YES.
NO .

Possibly your vertical counter in the controller or
vertical amplifier or vertical coil in the display or
even the horizontal amplifier.

Do you have the proper length of each line?

Check your Horizontal Counter in the controller. and
the horizontal and vertical amp cards and horizontal
coil in the display.

Do you have normal diddle pulses on the screen?

Check your diddle F/F on card located at A2 in the
controlier- Also diddle amplifier and phasing in
displays you have an adjustment for both.

Is your raster square?

Try adjusting the pots on the card located at A8 in the
controlleri also your centering adjustment and your

yoke in the display.

You have diddle pulses and the raster but no marker. Do you

see a marker flash on display tube after pushing clear key?

YES.
~NoO.

Try adjusting or swapping delay line.

Try swapping delay linea thumb pots on AY card. video
amp in monitoras circuit 18 en All card. the card at

ANQ W300 on video generatora. window card AlO. or display

register at location AS9.
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Since you got a markers half the battle is won. (an you enter

characters on the screen will stay? |

YES. Greats you have most of the first 13 cards in the main
controller working.

NO. Try doing a reader test.

Did you get characters to stay on the screen when doing a

reader test?

YES. That eliminates your character generatora. delay linea
display register. and the window card. The only things
that could hold you out from entering by keyboard iss
the card at All. the two plugs on your keyboard Pl and
P2+ or the plug in back of the display.

NO. Try grounding out TP2 on card AlO0. you should end up
with a marker and a semi-colon in every display position.
This should stay when you remove the grounded TP. If
not-. you have trouble in circulating your data through

your delay lines windows and etc.
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B3
LINE PRINTER PROBLEMS

To break down the problems of a printer in three major categoriess)
the first is Paper Motions the second is Printing. and the third
is getting the proper status.

A. Paper Motion

l. Can't do a Page Eject a. Circuit breaker blown
by the button on the b. Printer is always ready
printer. c. The fifth card in the

printer controller
d. Card at location Ak of
print head electronics
e. +29 volts
f. Paper Motion Drive Motor
g. Paper Motion Clutch and
Brake Assembly

h. Paper Status Micro Switches

2. No paper motion by a. Either card located at 0+ 1ls
Local or Terminal modes ~or 4 in the Printer Controller
but you can do a Page b. Bad cable between Terminal
Eject by the button on Controller and Printer
the printer. c. Bad card in Printer Adapter

d. Bad Delay Line

HO-55



3. Paper Motion won't a. Bad format tape
stop b. Bad brush on Format Reader

c. Bad Magnetic pick-up located
by paper motion motor

d. Bad Brake on clutch and brake
assembly

e. Circuit breaker blown

f. Bad electronic component in
Relay Chassis

g. Circuit card at location Ab
in Print Head electronics

h. Bad card at loéation 04 in

Printer Controller

B. Ribbon Motion
1. Prints but ribbon a. Bad card in location 0O in
won't move Printer Controller

b. Bad card at location Ak of
Print Head electronics

c. Bad relay or component in
Relay Chassis

d. Bad AC Motor or DC-'Motor

e. Bad ribbon guide

C. Printing

1. Prints right character a. Check hammer and bank alignment
in proper columna but ‘b. Check adjustment of paper stop
smeared delay on Printer (Controller

card at location 04



Ce

Drops characters always

in same columns

Drops the same
characters throughout

the line of print

Drops characters and
adds zeros or spaces from
where it dropped these

characters

Printing the wrong

characters
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Bad hammers
Bad strikers

Bad hammer drive cards

- Bad cards in Printer Controlleras

most likely the one located in
positions Obk+ 08+ 094 or 10
Memory Drive and Inhibit
adjustments not right

Bad Delay line

Bad card in Printer Adapter

Bad cards in Printer Controllera
most likely the cards located

at 00+, 01+ 05+ 084 094 or 10

Bad Delay Line

Bad card in Printer Adapter
Picking up bit 2b somewhere

Bad cards in Printer Controllera
most likely the ones located

at 00+ 0. 05+ 07+ 08. 09

DRP Pulse out of adjustment

Look for a particular bit

that is being picked up or lost.
Look in both Internal BCD and
External B(CD

Bad Delay Line

Card bad in printer adapter



be

Printing the wrong
data in Local Mode b

not in Terminal Mode

ut
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Card in Printer Controller
Drum Drive Belt slipping
Magnet on end of Drum was

put in upside down

Bad Magnetic pick up

The one thing that causes this
is that the wire bundle going
from the Capacitor Bank to the
hammer drivers shorts to the
frame of the printer. That
gives you 20V on the ground
feeding back to tHe Terminal
Controller. On the 8CSD card
there is an inpuﬁ labeled 13k
column Line Printer. This is
tied to ground on the printer
and with 20V on this it blows
a chip or chips on the 8CSD
card and also the 8J4DD card in
Reader Adapter.

Mode F/F+ saying that the
wrong mode has been selecﬁed«
there by giving a paper motion
or decompress operation when

it shouldn't.



224 CARD READER
TROUBLESHOOTING GUIDE

This is only for the 224-2 Card Reader.

A.

You believe your problem is with the Card Reader. I

have never found or know of any problems that were found

to be Card Reader problems that could nots in some waya

be duplicated with an off-line list operationa or reader

test.

There are several different decks that I have found to

be very useful in testing the Card Reader. Below are a

couple-.

1.

Make up a deck of about 200 cards with all characters
on a card.

Make up a deck of about 200 cards with the letter "IV
punched in column 1 and column &0 only.

Make up a deck of about 50 cards with a 4 punch in
column 80 only.

Before using this deck you made run a bunch of new
blank cards through and watch for card damage. You can
usually see what is causing this damage by running the
card through by hand. If there is no damagea continue-’
By doing a list with the mentioned decks and by doing it
over about Y4 times you should see a print in column &80
all the way through. This should show that your Card

Reader. mechanically. is in pretty good shape.
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C. What are CHECK & ERROR conditions

. UWhen your Check light comes on it usually means your
input hopper is empty. output stacker is fulls failed
to feed a carda got a card jama photo diode or lamp at
the read ready station bad- photo diode or lamp at the
routing station bads clutch maladjusteds reed switches
around dial indicator bads or card reader logic in the
reader bad.

2. UWhen you get the Error light it means you have a light or
dark errcr. This means that when the edge'of the card
covers the photo diode past the read diodes the edge of
the card should also cover the read diodes and this is
the dark check. UWhere all diodes should be dark or you
get an error. When the card goes past and uncovers this
diode you have a light check where all diodes should see

light or you get an error.
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‘Mechanical Problenms

Most problems with the Card Reader are mechanical. Here

are a few of the things to watch for. Some of these were

taken from a Tech Tip.

L. Fail to Feed a.
{picker arm does b.
not operatel} Ce

d.

2. Check Condition a.

{trying to feed

cards} b

g.
he

Jo
ke

HO-bl

Hopper Empty Switch

Broken Belt

Broken Pully

Adjustment Linkage Slipping
Lamp or Photo Cell bad in

ﬁead Ready Station

Picker Knife Timing

Drive Rollers Slipping on Shaft
Picker Knife Bad
Throat-adjustment

Card Deck

Card Weight

Plastic Picker Guard set to
Close Holding Cards Up

Broken or loose belt

Broken or loose pully

Nudge pawlsas {especially thesel}
Make sure they are not hanging
up. See Tech Tip 5§ Nov. 1970
Page 430-9.

Access door open or too tight
Inject roller out of adjustment

Card guide out of adjustment



3. Extra Feed a. C(Clutch-solenoid gap
4. Jam or Damaged a. Throat knife adjustment
Cards b. Nudge pawls
c. Drive Rollers
d. Access door clearances
e Inject roller
fe. Card guides
g. Card path roller and gaps
hs Read station setting too high
i. Pusher arms
j» Burs and foreign objects in
card path
5. Skew a. Nudge pawls
b. Drive rollers
c. Access door clearances
d« Inject rollers
e. Guide rails
fe Read station drive wheel
g. Skip throﬁgh roller
h. Anti back up sphings
b Fail to Eject a. Skip out wheel
’b. Pusher arms
¢+ Drive rollers
d. Broken belt or pulleys
e. Loose belts or pulleys
?. Read Errors a. Lamp contact

b. Read head alignment
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8.

A few other things

to think about

HO-L3

fe

g-
he

[+T}

de

Loose Timing Disk

Bad Photo diode behind Timing
Disk

Read drive roller

Carborundum wheel

Access doors too tight

+5V adjustment

Drive rollers between the

input hopper and read ready
station. These tend to come
loeée on shaft+ causing
intermittent checks.

Input roller in the read ready
station not adjusted right.

Read station roller worn or
tending to drive card at an
angle. The top roller can be
adjusted up or downa or sidewaysa
so watch this especially if
you’re skewing the back half of
your card. Maybe you'll have

to adjust this roller sideways if
the carborundum wheel below it is
worn on one side.

The skip through roller is also
something to watch for. UWhen
adjusting thisas the‘long nut on
the rod driving this roller is

no a turnbuckle.
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The skip out rollers if too

tight. will tend to bend the top
of a card. In fact, all rollers
will if they are too tight.

Watch the pusher pads in the
routing station. They should

push evenly. Also watch to be
sure they are back far enough

when a card is coming into this
station.

The drive rollers between the
routing station and output stacker
tend to come loose. This could
cause a card to come out skewed

or tilted and end up causing a
jame

The output stacker assembly has

a flapa that when cards get jammed
in this areas causes the flap to
activate a micro switchs which
also brings up a check conditon.
Watch the little pivots on this
flap for when they come loose

it can cause intermittent check
conditions.

The picker knives should be
checked so you can see through

the alignmenf hole at 350 degrees-
but before you check this turn

on the reader. cycle it one time



E.

Fe

and check the dial indicators
make sure the pointer is
pointing at Du 3 ED- Now shut
the reader off and manually
cycle the reader until you have
350 degrees and then check the
above adjustmeﬁt-
I want you to know about the noise that some card readers put
out when the motor is first turned on. 1I°have seen this do
different things in different parts of the 200 UT. such as:
a.” Overprint line 12 and 13 when doing a list.
b. Setting the mode F/F making the terminal think
it is connected to the computer.
¢« Shooting paper out of line printer when the card
reader motor starts.
d. Setting the check F/F in the card reader causing it
to power off again.
e. It could do about anythings so check for this.
There is a fix for the above and that is FCO PB5807. This is
Triac which is mounted next to the starting relay on the motor.
It looks like a little box about 2" x 1" square with a few
wires going to starting a relay. As far as I know this has
always cured this noise problem.
Here are some problems and possible corre;tions that you might
have when doing a list operation.
1. The last column printed {with correct datal} seams to jump
between column 80 and 82 on the line printer. This is
usually the card reader mechanical adjustmenta, for ydur

card is going through the read station too slow or your
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column counter is strobing too fast.

Check your rollers that drive your card to and through the
read station. Check the gates so that you can slide the
thickness of 4 cards under all the flaps of the individual

stations.

~ Also check the rails so that they don't bind the card.

The last column printed is around 73 to 78. VYour card
is going through too fast or your electronics is too slow.

If you have just put on a new carborundum wheel under the

"read station rollers you most likely put on the wrong

sizes for there was a batch of the wrong size wheels
sent out.

You're printing all the way across the printer. This is
mqst likely a logic problem in either the card reader or
card reader adapter logic in the controller; It could

also be reed switch 305.

- You're printing the wrong data. See if you can figure

a pattern. There are quite a few things that could
cause thisa. such as:

Card skewing

Read statioh skewed

+5V on card reader

Card reader logic

Adapter logic - remember the Hollerith decoder
Delay Line

Bad cable going from card reader and controller
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I always tend to look for mechanical adjustments first.
Then maybe swap the card reader delay line with the
display delay linea since you're not using the display
delay line in a list operation. Maybe only the information
on the last half of the card is bad. I then would especial-
ly say you're skewing the card relative of the read
station. If it's only a few cards that are real bads
maybe they're punched badly. Another thing to keep in
mind if you get check errors. is both read ready photo
diode and output station photo diode cannoct be covered
at the same time-.

Gnce_ybu have used your gauges to set up your input hopper

and read stations they should be 0K unless you have a bad

card jam or replace a cbmponent- This still needs to be

checked at P.M.
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3.

You need both +12 and dlb vo]is to th the h1gh vo]tage from the

.high voltage power supp]y- Thcreforen 1ook into.the high voltage

power supply or CRT for a possuble fai]uree

Now you have to figure out what you don’t have-"Dp'yQu hqve‘théx"

proper amount of ]1nes go1ng acposs?

. NO.

YES.
“NO.

Possibiy your verticaj couhter in the coﬁtéoilér or.vgrtfcni.
amp]ifieﬁ or Qerticaf:éoii'iﬁ the displa} or eveh‘thé' |
hor1zonta] amp11f1er | . |

Do you have the proper length of each line’

Check your Horizontal Counter 1n the contro]lers and the

’ horizontal and vertical amp cards and horizontal coil in

' " the display

YES.

NO .« ,'

YES.
. NO.

b

-

Do you havgfhormél diddle pulses on the screen

Check youbididd]e F/F on card located at A2 in the controiler

Also diddle amplifier and phasing in diéplay% you have an

adjustment for both.

Is your raster square

Try adjusting thé‘poté on the card located at A8 in the

- controllersy also your centering adjustment.and your yoke

““in the disblay

You .have diddle pulses and the raster but no marker. Do you ~=z2

a marker flash‘on‘display tube after pushing:cleér key?

YES.
NO.

Try adjusting or swapping delay line
Try swapping delay linea thumbfpots on AY card. video amp in
monitors. circuit 18 on A1) card. the card at A4, W300 on

video;generators window’cardiAlﬂq or display register at

jocation A%



- B3

Line Printer Problems

To break down the problems.of a printer in three major categorjess
the first is Paper thions the -second is Printing{ and the third
is getting the proper status.

A Paper lotion

.l- Can’t do a Page Eject ' as Circuit breaker blown
by the button on the be Printer is always ready
printer q-' The fifth card in the printer

- wpéon’cn*c;'l'le:r‘ |
d.  Card at locat%oﬂ Ab of print
’>::head elgctron{ts
e»"+29 volts .
‘fQZ Paper-ﬂofidn Drive Motor

g;'_Papeﬁ Motion Clutch and Brake

| :,Aésémbly
he 'Paper Statusiﬂicro Switches
‘Eo .No paper motion by | a. Either card‘locayed at 91-lﬁ
Local or Terminal modes or 4 in the‘Prinfér Controller
But Yquéan do a Page | be éad?casle between Tgrhina]
Ejgcf'ﬁy the'button on Controller and Printer
the Printer = | B | Ce Bad.;a?d in Printer Adapter

d. Bad Delay Line



s

Ja

.8.4

Paper Motion won’t

stop

Ribbon Motion
3. Prints but ribbon

‘won’t move_

Printing

’

ae

. e'.

C f

he

1. Prints right character

in proper columna but

smeared

Bad format tape
Bad brush on Format Reader

Bad Magnetic pick-up located by

. paper motion motor

Bad Brake on“clutch'and brake
assembly
Circuit breaker blown

Bad electronic component in’

" Relay Chassis

Circuit card at- location Ab

in Print Head électronics

lBad card at location 04 in

.‘ Prin#er Controller

as,

be

Co'

d.

Ae

b.

Bad card in location DY in

'Printer Controller

Bad card at 1ogation Ab of

Print Head electronics

Bad relay or component -in

Rélay Chassis

Bad AC Motor or DC Motor

Bad ribbon guide

Check hammer and bank alignment
Check adjustment of paper stop
delay on Pfinter‘Controller

card at location 04
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3.

i

.5‘

Drops characters always

in samne columns

Drops the same
charactéers throughout the

line of print

Drops characters and adds
zeros or spaces from where

it dropped these characters

Printing the wrong

characters

ae

Co

de

Qs

Qs

..b.

-
be

Ce

ae

be

Ce

. che

Bad hammers

.Bad strikers

‘Bad hammer drive cqrds

Bad cards in Printer Controller,

most likely the one located in

positions Oba 084+ 092 or 10
‘Hlemory Drive and Inhibit '

adjustments not right
‘Bad Delay line
-1Bad card in Printer Adapter

. Bad cards in Printer Controller,

most likely the cards located

- ‘at 00 01 05+ 08. 0%+ or 10

‘Bad Delay Line

Bad card in Printer Adapter

Picking up bit 2b somewhere

Bad cards in Printer £ontrdllera

most likely the ones located

at 00. 0O~ 05 07+ 08. 09

DRP Pulse out qf.adjyétmeht-

Look for a particular bit

that is being picked up or lost.

Look in both Internal BCD and

External BCD

Bad De1a9 Line

Cardlbad in Pfintéﬂ Adapter
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Printing the wrong

data in Local Mode but

not in Terminal Mode -

Qo

o

g

he

b..’

Card in Printer Controller
Drum DfiVe Belt slippingi
Magnet on end of Drum was put
in UpSlde down

Bad Magnet1c p1ck up

" The one thing that causes this

is that the wire bundle going

~from the Capacitor Bank to the

hammer drivers shorts to the
. frame of the printer. ‘That

' g1ves you EUV on the ground

feed1ng ‘back to the Term1nal
Controller-‘ On the BCSD Card:
there is an 1nput ]abe]ed 135 ‘
column L1ne Pr]htero_ Th1s 1s,~
tied to ground on; the pr1nter |
and w1th 20V on this 1t.b]oij
a ch1p or ch1ps on the &CSD :
card and ‘also the BJDD card" 1ni
Reader Adapter- ‘

Node F/F1 say1ng that the:
wfoﬁg'ﬁode héé:béeh:SEIecfedﬁ
there by giving a _paper hétfcn
or decompress 0perat10n when..

it shouldn*t-



eel Card Reader
Trouble-shooting Guide

This is only for the EBH 2. Card Reader-

A

You belleve your prob]em is w1th the Card Readero I"

_have never found ‘or know of any prob]ems that wvere found4

. &,

Xo-be Card Reader problems that could nota 1n some wayw.

be dup]lcated with’ an off lmne 11st operat10n1 or reader:

test.'

There are several d1fferent decks that I have found to

be very “useful 4n testlng the Card Readeh. Be]ow are.

couple.

.

Make up a deck‘of‘abdut'EUD cards with all characters .

- . on a card.

"t fake up a deck of about 200 cards w1th the ]etter 'Iv

punched ih column ) and column 80 only.

‘Make up a deck of about 50 cards w1th a 4 punch in

column 80 only. =

- Before using this deck you made run a bunch of new

blank cards through and watch for card damage. You can

usually see what 1is causing this damage by rdnning the

card through by hand. "If there is no damage. continue.

By doing a list with the mentioned decks and by doing it

over about Y times you should see a print in column 80
all the‘way through. This should show that your Card

Readers mechaniCa]]ya'i§ in pretty good shape.



q.

Uhat are CHECK & ERROR conditions

.

Wwhen your Check light comes on it usually means your

input hopper is emptya. output stacker is fulla failed

to feed a card. got a card jam1 photo diode or lamp at’

the rcad readyfstation bada photo‘dibde or lamp at the
routing station bads clutch ma]adJUSted1‘reed‘suitches
around dial indicator bad. or card reader logic in the

reader bad.

When you get the Error light it means you have a light or

dark error. This means that when the edge of the card

covers the photo diode past the read diodes the ‘edge of

the card should also cover the read diodes and this is
the dark check. Uhere all diodes should be dark or you

get an- error. UWhen the card goes past and uncovers this

~diode you have a light check where all d%odes should see

1ight or you get an error. f.
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Mechanical Problems

Most problems with the Card Reader are mechanical. Here

aré a Tew of the things to watch for. Some of these were

taken from a Tech Tipe

1. Fail to Feed ae
' {picker arm does b.
not operatel e Ce

d.

2. Check Condition '4a{

{trying to feed
cards} | ‘:'ﬂ b.

. C.'

td-

Qe

e
he

" Hopper Empty Switch

Broken Belt
Broken Pully
AdJustment Linkage Slipping

‘Lémp or Photo Cell bad in

Read Ready Station

‘Picker Knife Timing

Drive Rollers Slipping on Shaft

Picker Knife Bad

Throat-adjustment
Card Deck
Card Weight

Plastic Picker Guard set to

Close Holding Cards Up -
‘Broken or loose belt .
-Brokeh'or loose pully

'Nudge pawlsa {especially these}

ﬂake'sufefthey are not hanging

Aup- See Tech Tip 5 Nov. 1970
~ Page 430-9.

Access door open or too tight

Inject roller out of adjustment

* Card guide out of adjustment



3.
Ye

5.

be

Extra Feed

‘Jam or Damaged Cards

Skew

Faf] to Eject

. Réad Errors

-5l -

Clutch-solenoid gap
Throat knife adjustment

Nudge pawls

- Drive Rollers

Access door clearances

Inject roller

Card guides
',tard path roller and géps

" Read station éetting_too high

Pusher arms -

Burs and foreign objects in

tﬁ?card path

G
.d-:'Inject rollefs
,e'.“. |
£
‘g-

e
as
b; :PUSﬁer arms

+Ce

d.'

.a',

.5. |

Nudge pawls

Drive rollers

. Access door clearances .

Guide rails

‘Read station drive wheel
.Skip through r&]]er
.iAntf back up sprinés

:Skip out wheel

drive rollers

.Bﬁokén‘beit or pulleys
'.Loose,be]fs*br;pu]ieys'

_Lamp contact -

Réad'héadﬁélignmenf:
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‘A few other things

to think about .

-]‘E_

Ce

de

ee

fo -

'h:-

a-.

d.

Loose Tmm1ng Disk

Bad Photo dmode beh1nd T1m1ng

Disk-

Read.drivé’roiler
Carborundum wheel

Access doors too t1ght

.+5V adauntment

DP]VE ro]lers between the

1nput h0pper and’ read ready

,station. These tend to come
Jloose .on shafta causing’
intermittent checks.

:Iﬁput_rqller in the read ready -

station not adjdéted right.

+

' Read station roller worn or

tending to drive card at an

angle. The top roller can be

adjusted up or-down. or sideway:

.so watch this especially if

‘your’e skewing the back half of

your card. Maybe you’l1l have tc

adjust this rolier sideways if

the carborundum wheel below it

is worn on one side.

-The skip - through roller is also

something to watch for. Uhen
adjusting this. the long nut on

the rod driving this roller is

not a turnbuckle.



.

he

-13-~

.The skip out rpllera.jf to0o
:tightn'yill téﬁa to bend the top
of a.cgrd- 1n,fact; all rollers

‘wkil'if they are too tighte.

Watch the pusher pads in the

routing station. They should

“push evenly. Also watch to be

sure they are back ‘far enough

when-a card is coming into this

‘station.

The.driVe rollers between the
routing station and output stacker
tgnd to éomg loose. . This could
cause a cékd to come out skewed

or tilted and end up causing a

Jame

The output stacker assembly has

a fiapa'that when cards get Jammed
in this area- cédses the flap to
activate a micro switchs which

also brings up a check conditions.

Watch the liftle pivots on this

flap for when they come loose

it can cause intermittent check

conditions.

The picker knives should be

checked so you can see through
the alignment hole at 350 degreess
but before you check this turn

on the readers cycle it one time



and check the dial indicatorsi
make'sure'the pointer is
pointing at 0° #+ 20.  Now shut
the reader off and manually
cycle the reader until fou have
350 degrees and then check thg.
Bbove adjustment.
E. I want you to know about the nouse that some card readers put
.out when the motor is first turned on. I have seen this do |
dufferent things in d1fferent parts of the 200 UT~ such as:
as Overprxnt line 132 and 13 when do1ng a list.
b. Setting the mode F/F making the terminal think
_it is connected to the Fomputer-
L Ce ’Shéoting paper ogf of.line printer when the card
reader motor starfs-: - |
de Settinhg the check F/F.in the card reader causing it
| to perr off again; -
e« It cohlg do agogt‘ahythings so check- for this. °
There is a fix for the above and that is FCO bssaoé" Tﬁis'§s
‘Triac whuch is mounted next to the start1ng re]ay on the motor.
It looks like a- ]1ttle box about 200 ¥ 1'“ square w1th a few
wvires. going to starting relayr .As far as' T know.thls ‘has
élways cured this noise.éroblém-:
F. (5éré are some-phob]ém; aﬁd Qo;sfble corhe;tiqns'that you might
have wﬁén déing a Tié; Opergﬁion; |
L. The 1as€ column printéd {witﬁ Correct data} s egmsAtoijump_'

between column 80 and 82 .on. the 11ne pr1nter~ ‘This is dsua]]y

" the card reader mechanaca] adguqtmeqtn for your card is gofng
-ll‘—



2.

3.

thriough the read station too sléw or your}go]dmﬁ counter is
strobing.too fast. ‘
Check your ro]lers that drive your~Card’to'and through the '
read station. Check the gates so that you can s?ide the
fhickness of y car&s(ﬂtkp“a]].the'f]ap# of éﬁe fndividuql ,

stations.
]

"Also check the rails so that they don’t bind the card.

The last column printed is around 7?3 to 78. Your card

is going through too fast or your electronics is too slow.
If you have'jdst put on a new carborundum wheel under the

read station rollera you most likely put on the:wrong sizes

~ for there was a batch of the wrong size wheels sent out.

You’re printing all the way'across the prihter- This is

‘most likely a logic problem in either the card reader or

_card reader adapter'logic in the controller. It could also b

reed switch 305« - - .

~.You’re printing the wrong data. See if you can figure a

pattern. There are quite a few things that could cause

- thisa such as

Card skéwing

Read station skewed

+5V on card reader

Card reader’logic

Adapter logic =~ Eemember the Hollerith decéder.

Delay line -

_Bad cable going from card reader and controller



X alwayé tend t6 100# éor ﬁﬁéhaniéai édj&vfmdn{s&ffkét-

Then maybe swap the card reader delay Tline with the

dlSp]ay de]ay l1nea s1nce /ou’re not us1ng the d1sp]ay

delay line in a lisg Operat1on- Maybe only the informat1on
6n the last half of the card is bad. I'then would especmal-.
ly say you’re skew1ng the card reldt1Ve of the read stat1on-
If it’s on]y a few cards that are real bads maybe they’re
punched bad]y- Another thing to keep in mind if you get

I

check ePPOP51 is both read ready photo diode: and output

4

station photo d1ode can not be covered at the same time.
o

Once you haVe used your gauges fo set up your lnput hopper and

‘read statuona-they should be 0.K. unless you have a bad card

jam or reéplace a .component. This still neéds to be checked

at P.N.

=lb-
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Interim Tech Tip
VR No. 91

TECH TIP
{Submitted by Technical Liaison}’}

SUBJECT: FROZEN PARTICLE BRAKE CLUTCH
EQUIPMENT: 222~ P-643. 1?42+ 3010. 3254

The Tollowing procedure is recommendad by Rochester Division En-
gineering to free a frozen particle brake or clutch.

A

If
L.
=

clutch is frozen:
Open circuit breakér (BOb.
Reméve sprocket cog beit.
Turn on power.
work flywheel back and Torth until it is free.
Install sprocket cog beit. activate (BOb-

(heck format tape ana paper strobe synchronization.

f brake is frozen:

0pen circuit breaker (3(Ch.
Remove sprocket cog belt.

Switch clutch coil leads with brake coil leads at 1TB-13
and 1TB-1l4. :

Turn on power.
dork flywheel back and Torth until it is free.
Turn off power.

Restore clutch/brake coil wiring at 1TB-13 and 1TB-14a.
install sprocket cog deita activate (BOL-.

Check format tape ana paper strobe synchronizsation.

-a- Sept. 19bS
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Interim Tech Tip 31b
SY No. 7&

TECH TIP 1500 Series
{Submitted by Technical Liaison}

PIN DESIGNATION FOR DTL CHIPS

The tollowing table gives pin designations for the DTL chips used
in the 1500 series I/0 equipment. The shaded pins indicate there
are two separate inverters in the chip. The white pins go with

one inverteri the black with the other.

The black bar on the F24 and F34 chips indicates internal feed-

back between black and white invertersas forming a flip-flop-

-3- | Sept. 19kS



_ to.00
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6,230 ’tm;t 0. 055 $0. 008
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Dela Piggydbacking Dm
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INTEBRID CIRCUIT PIN ASSIGNMENTS
and DIMENSIONS FOR 222 PRINTER

Pin ldentification Cole
Connectlona

. ""ra‘nm‘mu With 0,030 Min,  Pin Identificatio
Input reut Unused Plne \. R e SRS P N ‘7
wmﬂ~‘m,,n11“:};. nannnr
8 1 6 5 4 3 2 1 ’ Double
Inverter

D24

FHRUHURY

Polat :
-n‘ F—o.:oto.olo
. —~ 8 LEADS Evenly

Spaced
r--»-- 0.800 & 0.015

16 15 14 13 12 11 10 9
-—0—9

Test

Ground

Output

—_—

VAAAT
-

iI_V D24 123:‘;&:‘ | ' v_““T
VVVAEL PipTio
’ VITED AT
LA T TP Frden
D34 Doubte YVIATRA I 4
n | Inverter |
V_V_ A_ A A = DDLD g;z:.yrx.ac
F24 FUp-Flop +
Delay Lins
S Driver
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INTEBRID CIRCUIT PIN ASSIGNMENTS
for 217 EQUIPMENT CONTROLLER

; o NS
| o—
) 162 -
! ]
Oo- 3
o2 o
Valid from 0°¢C to +75°¢ 5 —
with v<< = 5.0V +10% lo—g L__°|
Tor VILNS 8°—7- ;g-ou
: {122) :
MC830P

DUAL 4 INPUT GATE

o
[ o |
d

Numbers at end 3 r
ot terminals = .
wndacate loading. 001
(o 5,
6
oo

{124)
j MC833pP

GATE EXPANDER

; MCB3IP mMca32p
' CLOCKEC FLIP-FLOP DUAL BUFFER

——

O fo '
‘°—‘T' ovee| o ) .sﬁovcc
20—2~4—- I -l—o; zo—g-i-ﬁ d}—o
o 3 12 3 ! 12
o= |- o| l2/20 i +=02/3

NI I

4. : | i1 q 1
IO—T‘:‘ o0 [2/30—; | 2/3
) O | 202 202

H 1

27'&%——1 90 | 1208 LIPS
7 8 2,/J 7 8

o ‘°°"}(125‘,~ . —

1

; MCB44P
‘DUAL 4-INPUT POWER GATE

MCca4asp
CLOCKED FLIP-FLOP

H 5__\.!—_—\' ' S

o..‘.+9{.L, p——o\‘4 /CC lo—l_o
| 2 y |h3 2
\ o—-’»l T | o—4
: 3 L__u2 3
i ot ; 80—

i
! 0.41).!' ..:rx-’.uo e
i o-:-’-;»t :.943 [} >
i

i ,,_Gﬁ —(i29) '9 8 6

AN '8 7 8
GND || ; i oND | (126) ,
i MCB46P mMCc848p MCB62P
! HEX INVERTER GAYES | QUAD 2-INPUT. GATE CLOCKED FLIP-FLOP | TRIPLE 3-INPUT GATE

* SEE GENERAL RULES

[N G W o SIS v WS o IS co W0 o ¥
‘The number of load mﬂunls that may be driven from 0.03%5 !t I
«n output n detenmined by the input loading factor. :TYP SS 0.240
The swummation of nput loading should not exceed RAD ¢ 0.280
the dnve <apahility of the output. MECHANICAL ;: O
The vutputs of the Dual 4anput gate may be tied INDE X " =7 =T —-1-
togeihcer 1o perlonin the wireavollector OR function. POINT l’ | o 7
bor each adavd gate sobtract § umit.fun-out Fos six 0.02% *’r— ..l t.. 0.030
added gates only S unii iveds need be subtracted. TP i 0.070

The outpuls of e Dual Buffer may not be tiod
togeiler

The vutpuls of the Dual Power Gate may be tied
togeihet 1o perdorm the wircd<obiector OR funcuon.,
AN eatemai ined resintor should be utihized with the
Dud Power Gate At Voo @ 5.0 20.5V, subtract the
followng output joads

R

2 ki - 2losds
1 k1l - 4loads
SI0 i Bloads

Fot ancrrawd qurment cspability, the inputs and
autpuls ol % M{PCP and % MCH44P can be
pateicicd (Lp ta s0d sadduding 4 common outputs).
Tae commined cul et wal equai 100 josds while each
combined wpul wili equel 4 loads.

0.750 MAX

TYe )

0.100 0.01%
Tye 0.023

SEATING PLANE
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HIGH VOLTAGE DESCRIPTION

The DD21ll high voltage power supply is a.,pC to D(C convertcr- The octal
power consumptlon of the supply is approximately twelve watts. The in-
put power is supplied by two low voltage supplies {positive L2 volts
and positive lh volts} which are located within the 211 cabinet. The
low DC voltage is converted to a high A( potential which is rectified
to supply a DC value of 10.000 volts to the picture tube.

The high voltage power supply can be divided into four basic circuits:

L. Jensen Inverter

2. High Voltage Doubler
3. tow Voltage Boost

Y. Regulator

The Jensen Inverter {commonly referred to as a chopper} is the circuit
consisting of transformer Tl. transistors Q1 and 42 and the primary
of the high voltage transformer TZ2.

This circuit provides §~$én to the high voltage transformer and re=-
ceived its power from the positive potential stored in capacitor (2.
The potential is maintained near +8 volts by the conduction of tran-
sistor Q3. This voltage is felt on the collector of tratsistor 21 and
@2 thru the primary of the high voltage transformer. There will also
be a positive voltage supplied to the bases of these trensistors thru
R,> R,» and T,. {R, and (, are referred to as the chopper starting
netwofk} The transistors are now forward biased and one will start
conducting {for example assume Qi}. The resulting current flow will
be felt by the saturable transformer Tl. This transformer is wired

in a positive feed-back ‘bnner- When saturation is attained. the col-
iapsing field will result in a positive voltage on the base of 42
{drive Q2 into conduction} and a negative voltage on the base of 41
{cut @1 off:. :

This oscillatior will continued until the removal of power from (2.

Each time @1 or @2 conducta current will pass thru the primary of T2

.~ the high voltage transformer. Tnis current will induce a voltage of

" 5,000 volts in the 2000 turn winding. This voltage is then rectified
by the voltage doubler circuit VI and V2 and filtered by (7. R19 and the
-dpac*tance of the CRT day coating to ground. The high voltage at the
post accelerator should be 10.000 volts with Y4 volts of ripple-

The cne turn winding of transformer T2 supplies the filament voltage
to V1L and V2. The voltage induced in this winding is higher than re-
guired by the tuoes with makes it necessary to add R.L2 and Rl3.

The 2000 turn winding of T2 is tapped at 200 turns which provides 500

volts to the half wave rectifier circuit (Rb and Ch. The DC volitage
developed is +500 volts which is used for (RT control- ‘

-1~ | Sept. 19b9



The remaining winding on T2 is a 3 turn winding used for sensing the
flux of the transformer. The flux will vary as the load on the supply
is changed. This change induces & voltage in the 3 turn winding which
feeds the regulator portion of the power supply. The regulator will
then try to compensate for the flux change by either increasing or de-
creasing the supply voltage thus malntalnlng a constant 10.000 volts
output.

The induced voltage of the 3 turn winding is approximately 14 volts
PP. This voltage is half wave rectified by (RS and filtered by CH.
The DC value across (4 should be near +8 volts. Potentiometer R11l
varies the base voltage of @h. This potentiometer is the high voltage
adjustment.

Transistors @5 and QL form a differential amplifier. The base voltage
of @5 is maintained at +2.b volts by zenner diode CR4. The emitter
voltage of Q5 is dependent upon the amount of conduction by QL. As

@b conducts mores the voltage drop across RL0 increases thus increasing
the emitter/base bias of @5. The resulting decrease in conduction of
@5 reduces the voltage drop across R9.

It can now be seen that the voltage across R9 will be determined by the
voltage induced in the 3 turn winding of T2.

The voltage developed across RY9 controls the amount of conduction of
transistor Q4. As the voltage of R9 increasesa the base of transistor
@4 goes positive and @Y conducts more. The collector of QY now be-
comes less positive which recuces the forward bias of 23. The conduc-
tion of Q3 decreases which results in a less positive potential being
on (2.
. #

The reduced voltage now feeding the chopper will result in a lower con-
duction of 21 and 42 which will decrease the voltage induced into TZ-.
The end result is a decrease in the high voltage output.

A :
In the event that horizontal sweep were lost and high voltage was main-
tained. the face of the picture tube would be damaged by the consentra-
tion of electron bombardment in a very small area.

To prevent this. the high voltage should be turned off if the sweep is

. lost. This 1s accomplished by the introduction of RbLs R?« (3. (R2

and (R3 to the circuit.

The input to (R3 is a negative szgna; produced by the horizontal ampli-
fier. The amplltuae of this signal is sufficient to charge (3 nega-
tively. The negative voltage will then maintain a reverse bias condi-
tion ot diode (R2. , :

Diode (RZ2 will remain reverse biased until the removal of the horizon-
tal signal from CR3. C(apacitor (5 will now discharges and diode (R2
will be forward biased by the positive voltage of the +i2 volt supboly-.
The positive voltage will drive transistor 44 into saturation whicn
will then cut off transistor 23. Power will now be removed from the
chopper and high voltage operastion will cease.

.

. "}32"‘ Sept- 19569



The maximum allowable voltage of the emitter/base junction of 23 1is
near 4.5 volts. Exceeding this amount would destroy the junction. If
transistor Q4 suddenly went into saturation {loss of horizontal} the
base of @3 would be drawn very near to ground potential. (apacitor

(2 would still be charged to +8 volts which would now exceed the maxi-
mum junction voltage. To prevent junction damage diode (Rl is placed
from emitter to base. This diode will discharge capacitor (2 thru
transistor QY4 and prevent any damage to transistor @3 junction.

-13- ' Sept. 19k9



211 DISPLAY STATION WAVE FORMS

(Voltages Approx.)

Vertical

TPA

+2v

TBP

Pin 6

Q5

Corlector BN

+7.5v=

7
.
o

-60v- j

tioritontal

TPA
+4v

m NN

rin 6

Q4

o ,«':.106‘101'

+8v

+137fv '

]

+10v-

+15v-

~-15v

waar

Diddle Amp
+6v
TPl +1lv
+2v
Pin 12 -2v
+15v
Q3
Collector ov
Video
+10v ;
TPA !
+2,5v ] !
+30
to +70 v
Pin 11 ' (dependso
.25 intensity
+.30v , pot setting
(PP)
H.V. OSC.
+18v
+
ol 8v
Collector

-2v

Low Voltage Supplies

Ripple)

Ctlby T T T " " {1. 5,

Ripple)

{.5v
Ripple)

+12v

H.V. OSC. Control ckts

C2 15uf 20v 9v with VOM
C3 2uf 200v ‘=30 with VOM
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10 L. V. Daigle tocation: . TORRCE
fRoM: K. E. Fenton . rocation: GCYDSO

susjec:  (E304 Card Reader Adjustments

‘) Vince. I will pass along some good information on adjusting
200 UT Readers which I picked up from George Roepe on his
recent support trip to Calgary You may wish to put it in (CE
News .

1. Adjust guide rails by the manual® That is. they must be

‘ parallel and of specified clearances. Do not attempt to
steer the card by tweeking at rails to compensate for card
skew.

2. Steer the card so that it does not skew or fish-tail by
lateral adjustment of the pressure roller at the read
stationa and by the inject assembly. The sping post on the
inject assembly should be formed so that the spring is
positioneu vertlcaily and ot Gt o shairp angle. Fora the

spring post by 9fine tuning® to steer the card in a straight

line. If the inject assembly. the pressure-roll assembly

are adjusted by observing card movementa. and if the Pre-Read

Station - Card Step clearances are correcta the card will not

skew.

3. To position the lamp at the Fibre Opticsa. disregard the
manual. With power on. place a sheet of paper over the
optics and check the 14 levels visually for dark patches or
shadows. [love the lamp until no shadows are visible or at
least for most optimum position. The lamp may be as much as
1/4 inch plus away from the optics.

4. Have infinite patience when making adjustments. Use flat
guages instead of eye-balling. UWhen setting clearances
between doors and card bed {4 ca ds}, use strips of cards for
more accurate adjustment. not the whole card.

N
Further. a recent fault whereby the reader would go into CHECK
node if more than half full of cardsa. was traced to insuffic-
ient clearance between the hopper white drive rollers and the
notches in the pre-read casting. Most readers have 25 to 30
mills measured with a wire guage. The casting had to be
removed and the notches filed back. This operation showed
that it is not necessary to pull the input hopper to replace
rollers as is called out in PB?L40 FCO. Re-installing the
hopper is a tedious process., and access to hopper rollers and

sse CoON’t



Page 2
°CE304 Card Reader Adjustments®

Card Step is available by removing the Pre-Read station which is
mounted with 3 screws and locating pins.

% s

elth E Fenton
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C.C. -~ J. Pike GCYDSO



;r’-“”‘ “ - e T o ey , ‘(‘/}b LALLTN T
f —— s o < o s -.._‘.-_-4_._-,_. - ..—.J

! A JUPDATED YO LATEST GAfA 8 CoNELUATIS

! 222-1 224-n

! 2212 224-12

! 202-13 . IDENTICAL OPTIONS

i 222-13 274-14

) S _3

g f ; 3 ¢'

i Y"' ot omTTE e e " (-'" /

; i ] . A

: ! — ) "

; ; } Meosxs U ] 22

i i i H ‘ DisSPLAY

! Py 3 \ STAT.OH ) .

! ; . o S . - -

4 o H‘ ! :a’;) RIrS} nco 28 TASLE 7 DESK .

’ [ X

1 ’ t A Y .

! s 5 & Y 7 .

; 3 "o | / .
' e | /

i Vo O, x T ] /

] LY t o X owi v P

: RN ! P

’ I O SR -/ L..- aBLE co fxs

L] o2 = T 'L . -
i ‘ ‘L»’ . v 3us ’ . 218-1/8 PCSSIBLE OPTION FOR PRINTER
{ - o3 [ ,/ SuTeut .
i i ‘?___o__‘::,':--' sTATION
f:- H ) S
f H ¢ .
P ‘
i -7 .
! b
; 'y
I
. [ { KEY PUNCH
i it y SCALE: 1/4%s1'-0"
b (TYPICAL)
5 i TAZLE / SHELVING . (h48)
!
i
)
| PHYSICAL PROPERTIES HEAT CIRCUIT BREAXER RTQUIRCMENTS :
CaoINET : QTY! MOOCL NO. WIDTH DEPTH HEIGHT WEGHT OISSIPATION | KVA [TOTZ o SO RZ. 5017, T SRz, . i
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IRS REMOTE TERMINAL SYSTEM TEST PROCEDURE

RESPONSIBILITY : ACTION

- Customer Engineers 1. Receives notification from IRS

IDRS Site Operations personnel of an exist-
ing Remote Terminal problem via
EOR. ,

2. Contacts customer on Remote Site
- wvia phone and determines nature
of malfunction-

3. If problem is such that corrective
action is not immediately apparent,
the DMRTT will be put on line at
the Central Site. This maintenance
action must be coordinated with IRS
operations personnel -

Y. The Central Site C.E. conducting
the test will refer to the attached
configuration sheet, to determine
the applicable data set and the
Remote Site Address chart to
establ ish the proper tester address-

ing.
5. Testing will commence with the
Customer and all references will be

made to IRS. TUID numbers only
while conversing with the customer.

b. Testing of the Remote terminals
will start at Equipment address
°0% and continue sequentially
through all terminals-

?. If during this test, it is deter-
mined that any Remote Displays
cannot be addressed or Data being
transmitted is not acknowledged at
the DMRTT, testing should continue
throughout the Daisy Chain until ‘
access to all Remotes has been
attempted. :
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RESPONSIBILITY . ACTION

Customer Engineer. 8. The results of the Remote Terminal
IDRS Site {continued?} - Test will be determined by the

operator of the DMRTT, who will
then determine if the Remote C.E.
is required on site.

9. The Remote site C-E. will be notified
immediately, if the above require-
ment exists. At this time, the
Central Site C-.-E- should discuss
the problems encountered and make
necessary arrangements for co-
ordinating and resolving the
problem. Results of this test are
to be documented in the Remote System®s
Activity Log-

Remote Site C.E. L. Provides necessary testing localdy
' of Remote Terminals ASAP after notifi-
cation from the Central Site (C.E.

{A terminal tester will be taken
to the site when notified of a pro-
blem.

2. Upon completion of the local test,
coordination will be affected with the
Central Site C.E. to indicate action
taken and/or action required, to
restore the Terminal to Operation.

3. If YReal TimeY is down:, and additional
tests are required., coordinates with
Central Site C.E. to schedule such test.

4. Verifies data received is correct and
is at the Display address indicated
by the person operating the DMRTT at
the Central Site-.

5. Notifies the Central Site C.E. of
existing requirements for sub-assemblies
controlled by the Austin Repair Center.
Provides Central Site C.E. with
specific shipping address.



RESPONSIBILITY

Central Site C.E. 1.

Remote Site C.E.

Page - 3 -~

ACTION

Upon receipt of a request from a
Remote Site for sub-assemblies
required to return a terminal to
operation, the following information
will be provided:

a} Availability of Component.
b} Date component can be shipped-.
c} Waybill number.

d} Airline and flight number, if
available.

Enter the above information in the
Remote Terminal shipping status log-.

Upon receipt of necessary components
and completion of installation, the
unit should be tested locally with a
tester prior to returning it to an
Yon |ine” status.

Maintain close coordination with the
Central Site C.E. during problem
periods, to insure current status

is maintained.



AUSTIN SERVICE CENTER

I.D.R.S.

REMOTE ADDRESS CHART
CHANNEL ? - EQUIPMENT S

CONTROLLER CRT/KEYBD.
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CITY I.R.S. DMRTT
ADDRESS ADDRESS I.D. NO. ADDRESS
HOUSTON 160 0 EBOL 151,
HOUS TON : 1 EBO2 42
HOUS TON 2 EBO3 143
HOUS TON 3 EBOY 14K
HOUS TON y £BOS 145
SHREVEPORT 161 0 CARO 142
LITTLE ROCK 162 o BADY - 141
LITTLE ROCK 1 BAOZ 142
LITTLE ROCK 2 BAO3 143
LITTLE ROCK 3 BAQOY LGk
LITTLE ROCK 4 BAOS 145
ODESSA 160 0 FB20 152
LUBBOCK 1bl 0 FB30 141
AMARILLO b2 0 : FBYO 151
SAN ANTONIO 163 0 ECO1 142
SAN ANTONIO 1 ECC2 142
SAN ANTONIO 2 ECO3 143
SAN ANTONIO 3 ECOY 144
SAN ANTONIO y £COS 145
CORPUS CHRISTI 1bY 0 £C30 141
" NEW ORLEANS 160 0 CAQL 14l
NEW ORLEANS 1 CAOL 142
NEW ORLEANS 2 CADY 143
NEW ORLEANS 1kl 0 CAQDR 151
NEW ORLEANS 1 CAD3 142
NEW ORLEANS 2 CADS 143
AUSTIN 1b2 0 EAQY 4
AUSTIN 1 EAQE 42
AUSTIN 2 EAD3 143
AUSTIN 3 EAQN 144



RESPONSIBILITY

Central Site C.E. 1.

Remote Site (C.E.
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ACTION

Upon receipt of a request from a
Remote Site for sub-assemblies
required to return a terminal to
operation, the following information
will be provided:

al Availability of Component.
b} Date component can be shipped-.
c} Waybill number.

d} Airline and flight number, if
available.

Enter the above informstion in the
Remote Terminal shipping status log.

Upon receipt of necessary components
and completion of installation:, the
unit should be tested locally with a
tester prior to returning it to an
Yon |ine” status- ‘

Maintain close coordination with the
Central Site C.E. during problem
periods, to insure current status

is maintained.
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Figure 1-6 shows the front interconnection cable configuration.

TO INDICATOR PANEL

SHORT LINE
1/O CHANNEL

Figure 1-6. Cable Connections (Front View)
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'SECTION I

GEMERAL DESCRIPTION

The buffered controller module, figure 1-1, contains the main control logic
for a communications terminal. A terminal consists of the buffered controller and
an input/cutput device (Display/Keyksard Station, Printer/Keyboard Station, etc.).
The terminal communicates with a central processing site via an R$232 compatible
modem. The buffered controller module processes data within the terminal and
coordinates data flow between the terminal and the central processing site.

The buffered controller is usually mounted inside the cabinet of the associated

input/output device.

Figure 1-1. Buffered Controller
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