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. "‘-J_ -Automatic master count freeze display - for logging - on tape runout

* “FRATURES DESCRIPTION :
. The uniqué intelligence featire of the X'T 24 resuite in the fastest search’ .

. process :
[} i b
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THE AUDIO KINETICS XT-24 INTELOCATOR

This 1a the first INTELigent autoLOCATOR made possible by microprocessor
technology. It has a programmed capaciry to learn a particular tape plus
traneport behaviour pattern, and subsequently optimise the locate sequence.

"FEATURES
*  Intelligence . K

*  Interfaces with Ampex MMI1200 and ATR 100/104 ' A
¥ Utllises two separate counters, master gud fatelocate, both operating &

~ In minutes and Beconds * : : . )

*  Four pre or immediate load memotries o

*  Inches per second speedometer for vari-speed reference

. *  Pull gtandard tape transport remotes with LED indication
* Leverwheel numerics for faster location point entry with physical
memory ' :

High.accuracy of + 2 seconds over 30 ininutes of tape at 15 ips ‘
*  Automatic compensation for HI/LO speed change - 74/15 or 15/30 ips ‘
operation available by one switch

k)

' The XT 24 consists of two units, an attractive small calculator style control . . .
.y ... unitand a compact logic computer unit 'brain’ housed within the multitkack = 0
e taps machine, An 8 metre minature multicore cable links the two unitg.. -

!

ction posaible with no overshoot, it is besl described by the intelocation

When any search function is initiated for the first time, the following
sequence occurs :
A) The dieplay converts from veal time position tv a
reducing countdown to the selected location point
B) The transport wind button LEDs will indicate direction
of tape, regardless of wind mode ;
- €) Near the location point the machine will enter a i<
tmomentary slow-down phase to check the available
decelergtion. At this time the display will convert to |
GO~ L or GO - 06r GO - 1 (or 2, 3, 4) depending My
upon the location point selected. The hyphen between o
GO and the designated point will flash proportionately 2 ‘
with tape speed, |
D) The programme npw coutinues to search using the -
newly derived deceleration figure, typically speeding
up again until the correct point on the tape 18 reached
to allow coustant firm deceleration to a standstill at the
location point,
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_ The XT 24 can intelocate to any of six aim polnts comprising four memorles,

_‘procedure ig explained in the 'Operation’ section, -

The XT 24'has two completely Separate counters; one ig the makter tape
. timer normally with zero reference at the beginning of the tape, the other . R
. 18 the intelocate counter with a resetable zero enabling cyclic Programming o
"“fo be referenced to a local zero without affecting the master counter, Note ho
* that the XT 24 will only permit the entry of an Intelocate zero'downstream’
" froni the master zero e.g. where the master count is zero or positive. Any’
':.,gtt”_empt‘ to enter an intelocate zero point prior to the master zero point will
' be rejected by the computer which will indicate that it hag sensed an illegal

.. command by displaying the message "HUH 7' : :

. subsequent recording sesslon.
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E) At the conclusion of the search, the newly derived
figure is stored for re-use on subsequent searches
to this location.

On any repeat of this search, the above sequence will be repeated, However
the computer will now have optimised the point where initial deceleration
should begin. In other words it has learnt tl e behaviour pattern of that
section of the particular reel of tape with the given tape transport,' 2 Lot R

Such optimum data is stored in the compurer until ;

B g i i

A) The tape is wound off the machine at hilgh speed
B) The power is switched off from the locatoy ‘
C) The RESET button is depressed on the control unit

Note the data will not be lost if the tape is removed from the guides for
editing, - - ' '

intelocate zero and the leverwheels setting. In addition cyclic sequences can
be programmed between any two of the six aim points, The programming

Four memory presets are provided which can be pre-loaded via the leverwheelg

“or directly loaded with the current tape pos:tion, Theoretically, using a
"mlcrdprocessor:,. a large number of memories could be provided. We chose
four ag the maximum number a normal human being can remember under

séssloﬂ conditions. In excess of four memo-ies would result in the memory
figure having to be logged thus negating the function,

_ The Inchies per second speedometer display i.e, 15,3" enables accurate

logging in order that the precise speed can be achieved again on a

‘. ' . OPERATION OF XT 24 INTELOCATOR

. “We suggest that the full facilities of the X'T 24 are best explained by a
description of itg use, ® '

o
s
oy

L
s
%

Initial Recording Segsion

When the machine is switched on the XT 24 initiates the RESET condition
ag follows : - :

b
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8)  All transport characteristic memories are set to worst-cage
' deceleration . ' |

b) Master and Intelocate counters are set to zero

¢) ‘The four locate memories are get to zero

d) Cycle and Re-cycle programmes are set between intelocate zero
and the leverwheel gettings,

The lacing of a new reel of tape automatically enables the two 'couutera. If
_rg_fe_rencq tones are recorded at the beginning of the tape, it {s useful to
re~zaro both counters after the tanes using MASTER . SET . ZERO.

. Assuming the first take ig not 8atisfactory, tape can be congerved by
simply depressing the ZERO button; the machine will then intelocate to the
.&ero position and stop, learnipg that part of the tape in the process, '
‘Simple logging of the real time read-outs at the beglnning of good takes will
. enable the engineer to review any take quickly, by setting the minutes and
. geconds figure Into the leverwheels and depressing the LEVER button, The

machine will then accurately intelocate to the beginning of the "déalre_clftqk'e'. i

" At the endldf‘ !:hé'_égééion'the tape should be spooled off the machine ‘9;1.1,:9.
- out, the locator counter will freeze automatically and display the masgter
- count. This figure should be logged on the tape box, =~ = '

| Quemubbing

.. The'previously recorded tape 1s re-laced on to the machlue Lails'our, We .
assuine a'previous final readout of 32' 35", By setting 32' 35" fnto'the = 1 .
 leverwheels and using the sequence MASTER . SET . LEVER these figures . - :
+*.are loaded it the master counter. In other words the master counter ig'. .
-+ . deflried at the end of the reel, rather thau zeroed at the beginning, This
 €liminates the need to re-spool the tape to zero in order to make use of the

> logged master count figures from the original recording session, 7'

~-Assume that the firat take to be worked on is at 7'30", By setting the'laver-

“wheels to 7'30" and depressing LEVER the machine will tutelocate to the
beginnning of that take, At this point we suggest using SET . ZBRO which

will load the intelocate zero into the display. The take is then playgd_’thrdugh‘,
' stopping at the end. The display now reads 3' 00", By loading 3' 00" into

the leverwheels, the take has its lower limit 0 00" and its upper limit 3' 00" .
defined for the CYCLE process. By depressing CYCLE the machine will

spool back to the begianing of the take, play it through automatically (o

3' 00") and then rewind to 0' 00" and stop. If the artist or engineer wish to
. hear the take many times, before attempting an overdub, use of the
' "RECYCLE buttén will play the take over and over until some other function

(R g

=
" ‘When the artiat is ready to record, simultaneous depression of RECORD + '
' - CYCLE will cause the machine to record on the selected track up to 3' 00}
~ rewlndito 0' 00}" automatically play thé take back to. you, réwind to the
'I_:u';glnnlng and stop, This is fine for straight through overdubbing. However

4,
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let ug assume a problem. vocal ovérdub at the chorus section, Using CYCLE
play through the take again, at the beginning of the problem area press

SET . 1 and at the end of the section press SET . 2. Memorles 1 and 2 are
now loaded with abgolute points on tape (ie Master count figures) at the
beginuing and ead of the first chorus. Now the CYCLE facility should be
ré-programmed using SET . CYCLE . 1 . 2. You have not loat the
beginning and end of the maln take which are still 0* 00" and 3 00", you
have merely re-assigned the CYCLE programme to where it is most neaded,
By using RECYCLE the machine will play through the chorus continuously
until the artist is happy to record, The RECORD . CYCLE facility can then
be used just for the chorus. This process can be repeated for the gecond
chorus merely by updating SET .1 and SET . 2. o g

Please note that multiple memories are not necessary. We provide four
but doubt that 3 and 4 will be used frequently. The CYCLE/RRCYCLE
. facility can be reprogrammed between any of the four memories, zero and
-or leverwheels. §

‘Having completed the overdubs, by using SET . CYCLE . ZERO . LEVER,
the take can be finally reviewed simply. - { :
" By using SET . ZERO at the beginning of the take, we replaced the master
. count with the intelocate count in the display. To find the next title or take,
it Is pecessary to restore the master count to the display. This is done by

BVER.

S ; ‘. i " ) : B i ‘ 0y ]

e 'S}io‘tild vari-gpeed be required whilst overdubblog, a reference readout is
-+ availsble in ips, displayed be depressing SET afid PLAY together. This

can be logged enabling exact duplication of the vari-speed setting easily,

Mixing -
- The use of the XT 24 for mixing s the same as for overdubbing without the
- .use of record. It is likely that RECYCLE will be more frequently used
{ allowing the engineer to concentrate on the consele/sounds rather than tape
iy, position. The advantages of always working to a local zero, are important,
.. a8 the engineer knows at a glance his correct tape position, withour mental
arithmetic, ‘ A

SUMMARY OF BUTTON FUNCTIONS AND OPERATION

' 0. One button sequence -

' MASTER “°  Master count displayed for 1.5 seconds - designed for
oA A che_ck on master count whilst using the intelocate count,.
“op T * ' without having to load the master count into the display.’
ZERO Machine intelocates to intelocate zero
LEVER Machine Intelocates to leverwheel settings
1l{or 2,3,4) Machine intelocates to memory ! (or 2, 3, 4)

e ey - v - S NaME s an s s ciimmrgiamre S svime iy gy . . - fesss i

,using SET . MASTER, Consequently the logged minutes and seconds figure .
.for the next take can be et Into the leverwheels and found directly by using

....._._........,.';'.r.,....a..'..-,. .1
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CYCLE Assume XT 24 programmed to cycle between memorjes
" 3 and 4 where memory 3 is a higher real time figure than
memory 4. The machine will intelocate to memory 4, play
; , through to memory 3, rewind to memory 4 and stop.
RECYCLE As cycle excepr programme is repeated until cancelled by
any other transport command function.

Two Button Sequences

All multiple button sequences should be entered one butten at a time
otherwise the entry will confuse the computer and the display will show ‘HUH 7'
SET,MASTER Enters the zriftster count figure into the intelocate counter
SET.ZERO Zeroes the intelocate counter
SET.LEVER  Enters leverwheel serrings into the intelocate counter
SET.1 (2,3,4) Enters master count figure, at split second of entry, into

. memory 1 (or 2,3, 4). '

Three Button Sequences

. MASTER,SET.,ZERO Re-zeroes both master and intelocate counters

' MASTER.SET,LEVER  Enters leverwheel settings into both master and
intelocate counters, altering master zero
reference. '

MASTER.S8ET,1 (2,3,4) Enters leverwheel settings directly into memory

| ' 1 {or 2, 3, 4). Entries relate to master count only,

Four Button Sequences

SET.CYCLE,ZERO (or LEVER or 1,2, 3,4). LEVER (or ZERO or 1,2, 3,4)
SET.RECYCLE,ZERO (or LEVER or 1,2, 3,4). LEVER (or ZERO or 1,2, 3, 4)

 Note CYCLE and RECYCLE share the same programming. Also they can be
programmed whilst the XT 24 is making an unrelated search operation, or
even performing a different CYCLE or RECYCLE sequence.

Simultaneous Two Button Sequences

Unlike any other operation of the X1 24 the following sequences are only valid
when both buttons are depressed momentarily simultaneously. Either button
may be depressed first.

PLAY + RECORD Normal record mode entered

CYCLE + RECORD Machine intelocates to lower parameter (1) enters
record to upper parameter (2) rewinds to (1) plays
to (2) rewinds to (1) and stops

RECYCLE + RECORD Machine intelocates to (1) records to (2) rewinds to
(1) plays te (2) rewinds to (1) plays to (2) until
cancelled by another transport command

SET + PLAY Varispeed reference display in inches per second.
Note if SET is depressed first, existing transport
or intelocation function remains undisturbed
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Speed display is cancelled by pressing any
XT 24 button

STOP + 1 (or 2, 3, 4) Temporary memory 1 (or 2, 3, 4) recall to
_ display whilst buttons are held down
STOP + RECORD Button LED and all display segment check

for 1,8 seconds

Special Tacilitles Ampex MM1100/1200, ATRI00/104

TILT Re-stabilises computer if affected by external
influence, e.g. unsuppressed mains pulse.
RESET Causes all computer memories (o be reset

including intelligence and customer cyclic and
memory programming. It need only be used
if a machine/locator interface fault oCCcurs,
but.it may be used on loading a new tape, as a
quick alternative to MASTER . SET . ZERO
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STOP + 1 (or 2, 3, 4)

STOP + RECORD

Speed display is cancelled by pressing any

XT 24 button

temporary memory 1 (or 2, 3, 4) recall 1o
digplay whilet buttons are held down
Button LED and all display segment check
for 1.5 seconds:

Special Facilities - 3M M79

TILC

RESET

MUTE DEFEAT

RECORD CANCEL

Re-stabilises computer if affected by external
influence, e.'g. unsuppressed maing pulse,
Causes all .computer memories 10 be reset
inclyding intelligence and customer cyclic and
memory programming. It need only be used
if & machive/locator interface fault occurs,
but 1t may be used on loading a new tape, as a
quick alternative to'MASTER . SET , ZERO

This M79 "Wind Listen" function is operational
on a push on/push off basis. The function ig
only operational in the wind modes and can be
left on without detriment to other modes,

Il the PLAY button is depressed whilst the
transpory is in the actual RECORD mode, the
record function will drop out leaving the machine
in PLAY. This allows continuous drop-ins and
drop-outs without having to stop the machine.
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STOP + 1 (or 2, 3, 4)

STOP + RECORD

&l
I

B@ 82375 -1@

Speed display is cancelled by pressing any
XT 24 button _

Temporary memory 1 (or 2,3, 4) recall to
digplay whilst buttons are held down
Button LED and all display segment check
for 1.5 seconds

Special Facilities guuder A80

TILT

RESET

EDIT

‘bulb’

STOP + RECORD

Re-stabilises computer if affected by external

influence, e.g. unsuppressed mains pulse.

Causes all computer memories to be reset
including intelligence and customer cyclic and
memory. programming. It need only be used
if @ machine/locator interface fault occurs,
but it may be used on loading a new tape, as a
quick alternative to MASTER . SET , ZERO

i.e. placing the tape againsgt the heads, can be

used in three ways -

L. At rest the EDIT funetion will place the tape
against the beads until cancelled by STOP or
any other tranasport command

2. During WIND, operation of EDIT will )
momentarily place the tape against the heads
as long as the button is held depressed

3. At the end of any search sequence EDIT is
automatically engaged for 30 seconds, such
that any subsequent PLLAY command will have
a minimum start time,

This is a displayed warning that the A0 motion
sensing LLEDS or bulbs have failed. It can only
be cancelled by the use of "I'ILT' or 'RESET'
or by replacing the faulty component.

Simultaneous depression of these buttons illuminares
all button LEDS aud all segments of the display
characters. It is strictly a test function.
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STOP + 1 (or 2, 3, 4)

- §TOP + RECORD

Speed display is cancelled by pressning any

X7 24 hutton

Temporary memory 1 (oi‘ 2, 3, 4) recall to
display whilst buttons are held down

Button LED and all display segment check

for 1.5 seconds

Special Facilities MC] JH-16

TILT

RESET

Re-grabilises computer if affected by external
influence, e.g. unsuppressed mains pulse.
Causeg all computer memories to be reset
including intelligence and customer cyclic and
memory programming. 1t need only be used
if a machine /locator iuterface fault occurs,
but it may be used on loading a new tape, as a
quick alternative to MASTER . SBET . ZERO

10.
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-

Installation Jnstructions for the XT-24 Intelocaror in use with the Ampex

ATR-'IOD{J.CM

On the left underside of the ATR transport there is the cage containing the
logic electronics. Protruding from the right of this cage is a P.C. The top
connectox links to the transport controls. The Jower conuector is for the
autolocator. Slmply plug in the interface cable supplied so that the cable
leads off in the same direction as the top connector, eg. to the rear of the
machine,

11,

&
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INSTALLATION INSTRUCTIONS FOR THE X'I~24 INTELOCATOR WITH THE
AMPEX MM 1200 |

L. Remove the Left Hand Side Panel from the MM1200
2. Remove the Remote Track Control Box Assembly from the MM 1200

3. Remove the Transport Control, Capstau Servo and Search-To-Cue
PC cards from the Transport Control Assembly (Front left of machine
under lid). : ;

4. Remove the 4 rear mounting-screws securing the Transport Control
Assembly (PC Card Cage) to the deck casting.

NOTE that access to the lower 2 securing screws is from within the
deck assembly, and that these 2 lower screws double as cable harness
clamps.

5. With the Meter panel fully extended, the P,C,Card Cage may now be rotated
down into the area normally occupied by the Control Box Asgembly.
Transport control and Search-To-Cue edge connectors J1 and J4 will now
be accessible from the left of rhe machine.

6. The supplied machine interconnect cable may now be introduced into
the chasis of the machine through any conveunient apercure; unlesg it is
proposed (o remote the Ampex Timer Display and Searh-To-Cue in
addition to the X'T~24, a convenient method is as follows :-

Remove from the accessory panel on the rear of the MM 1200 the Accessory
Socket together with attached sub-panel. This termination is used to extendl
the Ampex Timer Readout and Search-To-Cue function and is otherwise
unused. Tape of this socket. Introduce the XT-24 cable through this aperture
leading through with the ex isting harness to terminate on the edge connectors
of the P.C,Card Cage.

S.Told.l.‘\
o XN
e REMDOTE Row SsienaLy
Ta\m;oﬁ' METER, TLEFER
i ) ) &
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INSTALLATION INSTRUCTIONS FOR THE XT-24 INTELOCATOR WITH THE

s

10,

11.

12,

13.

{\__MPLX MM 1200 continued

Connect the 17 required cores of the interconnect cable in parallel with
the existing connections to JI and J4 as shown below:-

J 2 Red/Blue

10 White/Blue
1 Blue |

14 Yellow/Red
20 Rrown

21 Yellow/Blue
23 Red/Black
25 Red/Brown
26 Green/Red

K Orange

w Red

Z White /Red
DD Violet

EE Pink

FF Turquoise
4 21 White.
22 Black.
Re-assembly is a reversal of steps 1-5

Confirm that the mains voltage is indicated correctly on the exterior
of the XT-24 Brain unit. If incorrect the maing tappings on the transformer
inside the Brain may be adjusted as follows :-

115 vac working : remove any link 2/3 and then add links 1/3, 2/4.
230 vac working : remove any links 1/3, 2/4 and then add link 2/3.

Connect the Brain to the mains a.c. outlet.

Switch off the MMI1200 and connect the machine imerconnect cable to the
Brain.

Connect the XT-24 Controller to the Braiu.

Switch on the MM 1200 - A relay in the XT-24 senses presence of 427v
in the MM1200 and applies power to the X'T-24.

NOTE this safeguard does nol ullc)whpm\'ur to be applied to the XT-24
unless connected to the MM 1200 which is important when using
gensitive computer circuitry. Consequently an ON/OFF switch is not
required.

13.
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INSTALLATION INSTRUCTIONS FOR "UHE XT-24 INTELOCATOR WITH

THE 3M M79 TAPE MACHINE

A - SENSOR INSTALLATION (New Type)

1.

2,

3.

34

Lift deck and unscrew (Allea Type) the remiﬁing bolt for the transport
turnaround idler - remove assembly,

Remove cap of idler éssembly and dismautle- roller {rom mrounting shafc.

[’

To minimise slippage the idler should be sand blasted to break the gloss
finigh, in order to improve tape adhesion., If no facilities for sand blasting
exist locally, 3M UK Ltd, offer a part exchange scheme. Alternatively

the idler can be replaced with a monothane coated idler now being supplied
as standard by 3M USA.

After the above processing, select reflective disc from installation kit,
peel off backing (do not bend disc), and fix to the bottom of the idler. Do not
re-assemble the idler at this stage.

Remove trim plates. Release the lifter spring from its cenire spigot at the
rear of idler base position. Fit sensor assembly to machine and secure by
replacing idler base on top of the sensor shim. Tighten the hex bolt of the
idler base gently pulling it towards the front of the machine. Re-locate the
lifter spring,

Rewmove black deck plate by removing the two rear screws and then sliding
the assembly back towards the VU panel. Feed the sensor cable through
the desk casting to the rear of the machine. Replace black deck plate.

Re-assemble turnaround idler to mounting shaft and replace trim plates.

14.

o sy
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XT-24 INTEL()CATQR/[}M INSTALLATION cont{nued

B - Logic Board Connecrions

Principal connections to the M79 are made via )3 on the M79 logic Board.

First, however, 2 terminals associated with }3 used with the 3M-company
Selectake (TM) optlon must be revised for use with the XT-24; these two are
J3-15 and j3-16 which are wire additions to the logic board.

Proceed as follows :-

1. Remove logic board for ease of working , !

2. Remove wire linking J3-15 to K3 terminal 4 (28 V to Selectake 1)

3. Add wire linking J3-15 to }J5-14 (EQ HI)

4, Remove wire linking J3-16 to R52/CR56 junction (Forward command for Siktk 1)
9. Add wire linking J3-16 to Anode of CRI2

r‘J il M9 loenie @', | | .

}Aﬂa\b‘ At )
T e =%

ot s M o

C - Interconnections

Switch off M79. The XT-24 contains sensitive circuitry which could sustain
damage if connected or disconanected with power applied.

1. Select multiple cable already connected to sensor assembly and fit
edge connector to J3 (Note thal s keyway and identification numbers are |
printed on the socket and logic boavd for correct insertion).
2. Tlug Controller cable into Computer ‘Brain' unit,
3. Plug Machine cable indo Braiu unit
4. Connect a suitable mains connector to the 3 core captive mains cable
attached to the Brain. (Brown - Live; Blue - Neutral; Green - Earth)
CHECK that the voltage avallable conforms with that marked on the Brain.
5. If not the mains tappings may he altered on the Brain transformer as
© follows :- 115 vac Remove any link 2-3
Add links 1-3, 2-4
230 vac Remove any links 1-3, 2-4
Add link 2-3

15.
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MODIFICATIONS - 3M M79

As from 1l4th August 1979 the [ollowing resistors have been changed in order to
draw more current through the 3M M79 transport push buttons reducing the risk
af had gronnd continnity throngh warn 3hd switches,

R18 from 100K to 1K
R21 from 27K to 220 ohms.




e
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XT-2¢ INTELOCATOR/3M INSTALLATION continued

C - Interconnections continued

6. Connect XT-24 to A.C.power.

NOTE +28 v derived from M79 is required to close
relay within XT-24 w0 energise the unit. This .
“is to protect the computer and acts in place of
a mains ON/OFF switch.

7. Switch on M79; the unit should display 0.00 and no tallies. It is
required that a tape be loaded and STOP selected at the M79 local
control panel, before any executive commands will be available ar the
XT-24

D - Adjustmernts

No set-up is normally required, since a thorough checkout is made at the
factory; however, after prolonged use or in the event of abnormally strong
ambient lighting conditions certain adjustments may be necessary for
optimum operation.

Proceed as follows :-

In the event of the timer stopping or slipp ing (especially in wind)

l. Connect a 0-5 vde slugged analogue meter or a scope between TPO
(Gnd) and TPL. Set scope to | mSec/cm and 1 volt/cm. o4

2. Load a full tape and enter wind mode,

3. When the tape has reached maximum speed adjust RV (accessible via
hole in Brain cover) for a reading of 2.5 vde on the meter or a square
wave display on the scope.

4. Transfer meter/scope to TP2 and adjust RV2 similarly to step 3.

The motion sensors have now been optimised for the prevailing lighting

conditions.

Audfo Kinetics do not recommend the recalibration of the TAPE SPEED
readout since it has been set against a crystal standard during manufacture.
Normally a 1% accuracy Is maintained by this readour, settling to final
accuracy some 5-6 minutes after swirtch-on. It may, however , be adjusted
as follows :-

L. Depress SET and PLAY simulancously on the controller engaging the
PLAY mode. The controller will now display current rape speed until
any further button 1s depressed on the controller,

2. Remove the brain lid and adjust, on the computer board RV until the
desired reading ig achieved,

ON NO ACCOUNT DISTURB RV2 or RV3

16.
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0

INSTALLATION INSTRUCTIONS FOR THE X'T1-24 INT'ELOCATOR WITH THE
STUDER ABO TAPE MACHINE

Al} connections o the AB0 are made via the 36 way Remote Control Socket
mounted at the right hand rear of the AS0. ‘

However two additional signals are required from the ABO by the X'T-24, and
these must be wired to spare pins 13 and 14 0f the remote socket as follows ;

1. Connect Pin 13 to the YBI-END signal available in the Logic Wire-Wrap
Nest at EL-10 pin 6B using one of the supplied wire clips. (Tape Runout)

2. Connect Pin 14 10 the YBI-LOW signal available in the Logic Wire-Wrap
Nest at EL-10 pin 21 A using the second supplied wire clip. (Speed Sense)

3. CHECK that the voltage supplied at the STUDER remote spare AC outlet
on the right rear of the machine is the same as that specified on the

XT-24 Brain Unit.

4. Should the supply voliage be incovrect. the MAINS TAPPINGS on the
transformer inside the XT-24 Braiv are adjusted as follows :

115 vac working : remove any link 2/3 and then add links 1/3, 2/4,
230 vac working : remove any links 1/3, 2/4 and then add link 2/3.

5. Connect the Controller cable 1o the Brain.
6. Connect the ABO to the X'T-24 Brain.

7. Plug in to spare AC outlet on rear of A80.
NOTE That a relay within the X'I"-24 requires 424 vdc from the
ABO to permit energising of the power unit within the XT-24.
This safeguard does not allow power to be applied 1o the
XT-24 vuless comiected 1o the ABO which is imporiant when
using sengitive computer civenitry. Consequently an ON/QOF I
switch ig not required.

8. Switch on the A80; the XT-24 should digplay 0,00 and STOP. 1t is
required that a tape be loaded on the AB0Q before any executive commands
will be available at the XT-24,
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XT-24 INTELOCATOR INSTALLATION INSTRUCUTIONS MC1 JH-16 VERSION

Switch machine off then simply plug in 24 pin connector to J64 (Transport) on
rear of machine and similarly the 12 pin connector to J65 (Autolocate).

Note: -

1. If it is desired to have the supplied MCI transport remote operational
at the same time as the XT-24 remote, a 24 pin Y cord will need to be
made.

2. ‘The X'I'-24 has relay protection. It can only be energised by the machine
being switched on.

RETENTION OF AUTOMATIC MONITOR CHANGEOVER

To retain automatic monitor changeover berween play and stop, connections

2 and 21 of J.64 on the rear of the MCI transport must continue to be connected
to the existing MCE transport remote panel in order to maintain powe to the
pinchwheel sensing relay mounted thereon. These connections are in addiiion
to the connections newly made to the X'T-24,

PARALLEL OPERATION WITi1 MC1 REMOTE UNIT

The MCI remote unit presently connects any de-activated commands to +22v and
conflict occurs if the XT-24 attempts to pull such a line to a -15v active condition.

The following modification to the MCI remote unit amends ils action by permitting
any de-activated command line to float.

The following applies to the MCI remote controls Rewind, Forward, Stop, Play.
Not the record control,

1) Remove Link 1-3 from each control.
2) Move remote command line from Pin 1 to Pin 3.

Operation of the remote Lally bulbs imposes an additional load on the lamp drivers
within the MC1 machine, and may cause impaired operation of the XT-24 by apparent
momentary loss of all talliew at mode transitions. This state is interpreted as a
‘Runout’ condition by the X1-24, which will cancel any curreat search or cycle
function, Thig situation may be avoided by adding 2 1.5K 1w resistor to ground from
each tally bus in the MCI remote unit. A convenient point to each ~ally is pin A of
the associated mode control switch.

L8
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ADJUSTMENTS TO TH): XT-24 INTELOCATOR

No set-up is normally required, since q thorough checkout is made at the
factory; howeve r, after prolonged use the following one adjustment may be

deemed necessary.

Speed Readout/Adjustment |

Bngage PLAY mode, and simultaneously depress PLAY and SET on the XT-24
Controller. The display will now show current tape speed until any further
button is depressed at the XT-24 Controller.

Normally a 1% accuracy is maintained by this readout, settling to final
accuracy some 5-6 minutes after switch on.

AUDIO KINETICS do not recommend re-calibration of this readout, since it
has been set against a crystal standard du ring manufacture; it may however,
be adjusted as follows :

Remove the Brain cover and adjust trimimer RV on the computer
board (The lower of the two boards) untj! the desired reading is
achieved.

ON NO ACCOUNT DISTURB ‘THE SETTINGS O RV?2 and RV3

19,
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XT-24 INTELOCATOR - M79 VERSION DIAGNOSTIC PROGRAM

This is a self~test routine built into the M7% Software. It 1s intended to
rotally check the operation of the contro) box. However, it should be
borne in mind that gs it is part of the program, catastrophic program
failure may either make it impossible 10 ‘access' the routine or may
indeed ‘corrupt’'the diagnostic routine itself.

It may thus be regarded as a facility to give confidence Lo the operitor
that all is as it should be despite problems he may be experiencing due

to unfamiliarity. . :

Entering the Diagnostic Routine

Since the purpose of the routine is to check the operation of the controller
in the event of a suspected malfunction, it is obvious that no.one particular
button must be required to gain'access, in case that button is the faulty one.

Cousequently, it is arranged that in a condition of tape runout the depression
of any XT-24 button will effect entry to the diagnostics. Since it may be
ugeful to be able to enter with a tape loader, it is further arranged that the
‘SET: LEVER' command will perform the entry function is the levers are in
the all-zero position. Note that this does not preclude the entering to the
counter of an all-zero figure, since rhis is covered by the 'SET : ZERO'
command,

Digplay in Diagnostics

At entry, all tallies are extinguished apart Irom that of the button used to
gain access; in thig routine all tallies are arranged to alternately energise
with successive depressions of the related button, although without the

- 'debounce’ processing normally.carried out in the remainder of the XT-24
program.

1f a lamp test (Record + Stop) has been carried out prior to diagnostic entry,
this alternate action facility can quickly isolate any faulty button,

The vumerwcal display meauwhile gives a diveet readeout of the laverwheels,
and may hence be used to show that the computer is correctly interpretting

the setting of the leverwheels.

XT-24 Funcrions whilst in Diagnostics

All command functions of the unit are suspended while running in diagnostic
mode, such that any button may be depressed without engaging the appropriate
mode.

However, the tape counter remains in operation so that pesitional information

is maintained if diagnostics are entered vith the transport in a wind (or even a
search) mode.

It should be noted, however, that is a scarch is in progress during the diagnostic
operation, no 'SLOW DOWN', 'STOP' etc. instructions will he issued until the
unit ig refurned to normal operation,

204
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X'T-24 INTELOCATOR - M73 VERSION DIAGNOSTIC PROGRAM -_continued

Exit from Diaguostics

This may be achieved in a number of ways:

1) By loading a tape (that Is, by leaving a runcut condition)
2) By depressing the TILT button
3) DBy arranging that all tallies are extinguished except STOP.

It should be noted that however the exit is achieved, it will be controlled
by the program in such a way as te cause no alteration to machine status,

i.e. Exit by pressing the STOP button will not cause the machine to stop.

Memory Readout during Tape Runout

Since during Runout conditions depression of any button causes eutry to

the Diagnostics, it might be thought impossible to read out memory contents
(Stop+Meml, 2, 3, 4). However, bear in mind that at entry all tellies are
extinguished save the one assoctated with the operated button, consequently,
the intelocator will enter and immediately exit the diagnostics if entry is
performed by STOP during runout. ‘

With STOP still depressed, a subseguent depression of the desired mem
button will accomplish the desired readout.

In short, runout will have no effect on the ability (0 vead out memory contents.

21.
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TROUBLE SHOOTING THE X'T-24 INTELOCATOR

General

The engineer should be aware of the three 5 volt monolithic regulators in the
equipment; UL8 and U19 on the computer board and ULl on the controller sub-
board.

Ar commencement of any fault tinding, coufirm the presence of 45 volts from
the two regulators in the computer with the centroller and interface board
first disconnected and then re-connected.

Repair or replace PSU components as necessary.

THEN

A -~ Computer Board Check

Disconnect controller and interface board

Jumper J1-12 to J1-11 (RESET N.C. to GROUND)

Check RST signal (U7-40) low for § second approximately ai switch on,
then high; if this condition is not satisfied,. probable UL5 or U7 fault.
Check for an approx 1 KHz waveform at U13-18; if not present, probable
U15 fault.

Check for narrow (20-50p Sec) pulses at approx 1 KHz repetition rate
present at U13-7/8/9; isolated failure at any pin indicates probable UL3
fault; total absence indicates probable clock or program fault, If O.K.
go to step 7.

Check for 1 MHz square wave at U8-10, U7-3/36/37; partial fallure
{ndicates UL7 fault; total failure indicates U16 fault.

Check that U12-2 thro' U12-7 are high; any failure indicates Ul2 or
program fault.

If no faults remain at this stage, the computer board is probably functional.

B - Controller Checkout

ll

2.

Remove jumper added in step AZ, and reconnect controller to computer

unic.

Check that pressing 'RESET' on the controller causes L7-40 on computer

board 1o £o low until button released; failure indicares cabie o1 computer

14 fault.

Check that pressing "TILT" on controller causes computer Ul4-3 o go

low until button released; failure indicates cable or computer Ul4 fault.

If no characters are displaved at all,. check {ov function of 45 valt

regulator within controller (L/11) or cable lault not delivering 1) volts

unregulated to the regulator. If O.K, suspect U9 or Ul0 (character

drivers).

If display present with some missing ov additional segments -

a) Same segment missing from each character indicates cable tault
carrying appropriate data, or LED driver fault Ls/UG/U7 /LB

b) Segment differences between characters indicare LED failure within
the display chips.

NOTE :- RECORD and STOP simultaneously depressed is programmed

to illuminate every button and display LED in the controller,

24,
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TROUBLE SHOOTING THE XT-24 INTELOCATOR continued

B - Controller Checkdut_contiuued

6. Suspected button or leverwheel malfunctlon :-

a) Check for narrow (20-50p sec) pulses at controller [l 1/2/14;
some waveform degradation is tolerable; 1solated failure indlcates
cable fault. ' : '

b) Check that by operating teus ol minutes of leverwheels from 0-9
causes an ldentifiable change to the wavelorms on JL-8/9/10/16;
any failure Indicates leverwheel or U3/U4 fault.

¢) Check that operating single minutes leverwheel from 0-9 causes
an tdentifiable change to the waveform on }1-3/13/14/15; any
failure indicates leverwheel or Ul /U2 fault,

d) Check that operating each button as indicared in TABLE 1 causes
an Identifiable change in the waveform on the wdicated J1 pin.
Failure indicates button or defined chip fault,

TABLE 1
BUTTON CHIP INVOLVED | SIGNAL NAME | J1PIN
PLAY Ul PBO 3
ZERO
STOP PRI 13
LEVER
RECORD U2 PB2 14
MEM. 1

FORWARD PB3 L5
MEM. 2

REWIND | U3 PB4 16
MEM. 3
EDIT (M.D) PBS 8
MEM. 4
CYCLE U4 PB6 9
MASTER —_—
RECYCLE P37 10
SET

7. Any remaining fault is probably in the machine interface board
(AK 2404 or 5) or in the cable (o the m: achine,
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TROUBLE SHOOTING THE X'I-24 INTBLOUATOR - continued

¢ - Machine lmerface Board - Ampex MM 200

The board functions may be split into three categories; inpul, oulput and
interrupt.

1. INPUT
Signals from the PLAY, STOP, RIECORD, FWD and RWD indicator busses
in the MM1200 arrive on-hoard via Ribbon connectors 27, 29, 33,37, 41

and are applied to resistive dividers R1/2, K374, R5/6, R7/8 and R9/10,

Approximately 4 volts of signal is developed across the lower lialf of each
divider when the mode is inactive, falling 1o zero when the mode is active,
These attenuated gignals are applied via Ribbon connectors 30,32, 34, 36 and
38 to high impedance input pins PIO through PB4 on the computer board.

Other status informarion presented (o the computer includes end-of-tape
status and machine speed selection. These signals arvive via Ribbon 1 and
$ and pass through isolation diodes D1, D2 1o pull-up resistors at pins 1,13
of U4, a resistor network.

The resultant 0-5 volr signals are passed to inputs 11 and 3 of U6, a CMOS
AOI chip configured o selectively pass either these runout and speed signals
or another two atatus signals; Range and Over ride Detect (See ‘output’ section
for description of Override Detect).

Range is at a zero level when seL (o handle a machine operating at 74/15 ips, |
and a 5v level when set for a 15/30 ips machine. U6, the AOI chip, passes
the selected pair of signals, as detailed above, via inverter/buffers U2-11/10
and U2-9/8 and Ribbon connectors 26, 28 to TTL inputs PAG, PA7 on the
computer board. The command signal ta U6 1o select the appropriate signal
pair comes [rom control outpul CA2 on the computer board, via Ribbon 14

to pins 2,12 of Ub. UB-2/1 inverts the command signal and applies this to
pins 4, 10 of U0,

Two TTL level inputs remain to be covered; these are the DIRECTION and
TACH signals. Resistive pull-ups at the input points of these signals

(Ribbon 35, 31) optimise signal characievistics after passing down the machine
connector cable. The DIRECTION signal is inverted by J2-1/2 and applied as
count up/count down control 1o counler Us. Afler re-inversion in U2-3/4 and
pull-up treatment to ensure a U-5v signal swing, the signal passes via Ribbon
42 to high impedance inpul P36 on the compuier board.

"The TACH signal after invevrsion in U2-5/6 18 applied as the clock signal to

US. A signal at 1/6 TACH rate is fed fyom US with pull-up Lo ensure 0-5v
level via Ribbon 44 to high impedance jnput PB7 on the computer hoard.

D6,
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TROUBLE SHOOTING THE XT-24 INTELOCATQR continued |

C.Machine Interface Board - Ampex MMI1200 continued

2. QUTPUT

Via Ribbon 12,16, 18, 20, 22, 24, computer board outputs PAO through PAS may
individually or in combination go active low, causing inverter outpurs of U9
CMOS, to drive open-collector TTL inverter UL0 active Jow, thus requesting
action of the MML200 via Ribbon 3,11,15,19,23,25, These commands are
inhibited during an END OF TAPE situation or during OVERRIDE DETECT,

Override Detect

AOI chip U7, with inverters in U8 and D3, 4, 6,7, 8 resolves command
contention problems as follows :-

The XT-24 is designed ro drop out of any search, cycle or transporl requesting
mode,upon detection of a command not originating within the computer. Assume
that an MM1200 mode button of the Ampex SEARCH-TO-CUE accessory requests
a RWD function by pulling down the RWD command lines at some time when the
XT-24 is not requesting this mode. At this time PA4 inacrive high will be priming
one input (pin 3) of AOI chip U7. The low-going external request will be trans-
ferred via D3 to inverter U8-5/4 which will complete the AND pattern at U7-4
and generate a low at U7-15, which may be monitored by the computer via the
U6 selector circuitry.

3. INTERRUFTS

To conserve the limited processing time available in any real time
microcomputer system, the program does not routinely examine the state of
the mode every so often; rather it expects the interface circuit to tell it that

a status change has occurred, and only then updates its internal status memory
by lovking at the tally inputs. Pavity trees Ul, U3 achieve this ‘excuse me'

or INTERRUPT function.

Examining the interface diagram it will be noted that Ul monitors DIRECTION,
DIVIDED TACH, STOP and RECORD tallies. Ul-4 will change state when any
one of these inputs changes. This causes rapid status updates by the following
reasoniog : '

a) Neither WIND modes nor PLAY mode needs monitoring since DIVIDED TACH
changes for every & inch of tape motion.

b) Theoretically the argument in a) could be extended to RECORD; however

the XT-24 is capable of imerfacing to machines other than the MM1200 where
such rapid motion indications are noi available, and in order rapidly to signal

a change from PLAY to RECORD the RECORD tally is moniwored.

27
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TROUBLYE SHOOTING THE XT-24 INTELOCATOR continued

C. - Machine Inerface Board - Ampex MMI1200 continued

Interrupis continued

¢) During a WIND 1o STOP (ransition, the STOP tally does not appear until
the 1200 has sensed a change in direction, so monitoring DIRECTION alone
should be sufficieut to update STOP tally status. Howewer, as in case b) the
X'T-24 can be interfaced to machines employing similar logic but whose
direction sensing is not synchronous with timer information, and for this
reason the STOP status is monitored.

Pulse Forming

Ul-4 is connected directly to Ul-1 and via delay network R12/C3 o Ul-2,
Ul-3 normally low then pulses high for a few microseconds at each
transition of Ul-4 and is applied via Ribbon 46 to interrupt input CBL on lhe
computer board. Similar arguments hold for U3.

28.
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TROUBLE SHOOTING THE XT-24 INTELOCATOR continued

¢ - Machine Interface Boarvd - 3M M70

The board functions may-be split inio three categories; input, output and
Interrupt. '

1. Output.

Via ribbon cables 12,16, 18,20,22 and 24, output plns PAO, PAl, PA2, PA3,
PA4, and PAS on the computer hoard may individually or in combination
go active low, causing.inverter U} 1o present active highs from pins 15,12
10, 6, 4 or 2 to NPN mode driver transistors Q6 through QL. This action
causes an active pull down to ground via isolation djodes D10 Lhr.ough- DS
of the tape machines mode contrel lines, hence instigdting the required
rnode. ‘ ' '

These commands are Inhibited whenever the computer s aware of a tape
runout condition or depression of any burton on the M79 or its no.l remote
unit, or in the event of failsafe (Tape loaded but no mode engaged).

During runout, pressing any X'T'-24 button engages a diagnosric test programme
which may be used to give the operator confidence that the XT-24 is operational.
Rull details of this routine are given in the sectlon DIAGNOSTICS.

During (ailsale or depressed M79 bunion conditions, auny transport reguest issued
at the X'T'-24 gives a special display of 4 dashes to represent the absence of
button ground chain continuity. This display will persist until the button ground
is restored by releasing all M7Y buttons with some mode engaged.

During normal operation, each trausport command issued at the XT-24 will
generate an output pulse of approximately 120 mSec wide; the length of the pulse
may vary slightly, since the programme continues to ourput the command for an
interval after it has detected the presence of the appropriate tally,

The mute defeat output is in reality identical to the lifter reverse control on the
no.l remote unit, and operates as follows:-
Output CB2 active high on computer hoard is routed via ribbon 48 to U2-6.
U2-5 is a priming input requived for activation of the external circuitry,
and s active high If either the REW or FORW rally busses are active low.
At this time, U2-4 active low is inverted by U6-2/3 and presented as an
active high signal at Q7.
(8 driven by Q7 then pulls up the mute deleat line via buller resistor R28
to the 28 v level from the M79.
Although the external action is restricted ro wind modes, a permanent X'T-24
tally input is avranged by looping CB2 1o PBS which is arranged to funcrion as a
tally input similarly to normal rransport mode tallies.
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TROUBLE SHOOTING THE X I'-24 INTELOCATOR continued

C - Machine Interface Board - 3M M79 continued

25 InEut'

Tappings are made to the PLAY, STOP, FOR and REW mode busses and
applied to resistor dividers R1/R2, R3/R4, R7/R8 and R9/R10. The RECORD
tally input via Ribbon 33 is similarly applied 1o the R5/R6 divider.

Approximately 4 volts of signal is developed across the lower half of each
divider when the mode is Inactive; this drops (o ground when the mode is active.
The attenuated signals are applied via Ribbon 30, 32, 34, 36 and 38 to high
impedance inpu pins PBO through P34 on the computer board.

Four more input signals must be catered {or; salected speed palr (range), tape
runout, selected speed and button ground chain, These signals differ from the
mode tallies in being either ground or open circuil.

They are applied via buffering resistors R19.R20,R21, and protection diodes
D11,D12,D13 (or directly In the case of range) Lo pull up resistors R15,R16, R17
R18. Signals of 5 volts or approximately 1 volt are hence presented to the inputs
of U7, a CMOS dual AND-QR-INVER'T chip connected to salect one or other pairs
of inputs via inverrer buffer segments of Lo and Ribbon 26, 28 to TTL c¢ompatible
input pins PAG, PA7 on the compuier board,

Selection of the appropriate pair is by prograim coutrol via output pia CA2 on the
computer bhoard connected via Ribhon 14 to the select inputs of U7. Ub-14/15 is
used to derive complementary select signals; U6-9/10 luverts the runout signal
L0 ease program reguirements.

The tape motion sensor comprises 2 infra-red emitling diodes driven via current

limiting resistor R35, whose interrupred cutput is picked up by 2 photo-

darlington sensors receiving the reflection from a segmented reflective disc

mounted under the turn-around idler on the M79, The optimum loads for the 2

sensors are obtained by adjustments to RVL, KV2 while observing test points

TP, TP2 accessible from the outside of the computer unit; square waves should |
be oprimised with the transport vunning at full wind speed.

3. Intevrupts

To conserve the limited processing time available in any real-time micro-
computer system, the program does not routinely examine the state of the mode
tally inputs every so often; rather, it expects the interface circuit to tell it that
a status change has occurred, and only then updates its internal stafus memorvy
by looking at the tally inputs. arity trees (13, U4 achieve this excuse me or
INTERRUPT function.

30,

] - TN PR TR, -
e



B5-28-85 ©8:38 T-AUDIO KINETICS @833 HS7S -3i

TROUBLE SHOOTING THIE XT-24 INTELOCATOR continued

C - Machine Interface Bourd - 3M M79 continued

Interrupts continued

Examining the M/c interface diagram, it will be noted that U3 monitors rhe

two tape motion sensors and the stop and record mode tallies., U3-3 will chanpge

state when any one of these inputs chauges. This causes rapld status updates by

the following reasoning :~

L. Neither wind modes or play modes need monitoring, since timing waveform
changes occur for every (0. 375 inches of tape motion, .

2. Theoretically, the argument in | could be extended to Record; however the
XT-24 is capable of being interfaced to machines other than the M79, when
such rapid motion indicators are not available, and in order to rapidly signal
a change from Play to Record the Record bus is monitored,

3. Now counsider the case when a tape is decelerating under influence of a wind
mode; if STOP is selected when the tape has just come to rest, a good chance
exlsts of the tape coming to rest with no further updates of the Limer wave~
form, and of the computer continuing to believe that a'wind mode is current.
Cousequently the STOP mode is mionjtored also.

4, Suppose that the machine is in RECORD and that STOP is then selected; if
both tallies change at the same (ime, it is conceivable that U3-3 remain
undisturbed. Consequently, the RECORD tally to U3-6 is slugged by C2 to
establish a time difference.

Pulse Forming

U3-3 is applied directly to U3-12 and indirectly via low pass filter R25/C3 to
U3-13. U3-11 normally low then pulses high for a few microseconds at each
transition of U3-3, and is applied via Ribbon 46 to INTERRUPT INPUT CB1 on
the computer board.

Similar arguments hold for (J4.,

al.




@S-25-85 BB: 38 T-AUDIOD KINETICS @00 HS7S -32

TROUBLE SHOOTING THE XT-14, XT-24 FOR ERRATIC MODE BEHAVIOUR

A recent modification circulated by the 3M Company intended to ¢liminate "Logic
Dropout' has caused some unexpected effects to occur in the field in particular,
erratic behaviour of an XT-14 or XT-24 autobcator may result if connected to a

so modified M79.

If fully implemented, e.g. 47 ohm isolating the mode flip-flops and IK2 ohm in

place of 2K7 ohm in certain resistor locations withiu the flip-flops, difficulty cau
occastonally be experienced in deselecting some modes. This tendency is increased
if the mode button lamps have failed. A further undesirable effect is that RECORD
is not now inhibited in fast wind modes.

If the XT~14 or XT-24 occasionally does vot respond to Stop or Chauge of command,
the M79 Logic Board should be checked to see if the modification has been carried out,
This can be seen if the tracks immediately above the autolocator connector have been
scratched and a 47 ohm resistor bridged across the gap.

1f the modification has been done, install 22 ohm resistors in place of the 47 ohm
resisiors. Also check that R28 is2K7 ohm and change if necessary.

A detailed argument for these changes is appended.

31A.
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Assume that M79 is in REWIND and that FORWARD is required,
The changeover sequence is ;

1} FORWARD mede bus is pulled toward ground by button or remote comrmand.
2) If more thau 30 mA is pulled, Q16 collectur drops toward ground, Q19 cuts off
and Q18 cuts on. Note that Q17 is stil] cur off by inhibit from REWIND bus

via CR17.
3) FORWARD bus via CRIS resets REWIND FLIP-FLOP, removing inhibit on Q17,

4) QL7 latches via Q18, R52, R47 path.

5) Button or remote command is released.

Computer controlled tests using a standard Audio Kinetics XT-24 running a special
test program on a typical M79 without 47 ohm isolating resistors showed that butron
0T remote commands may safely be released some 20 mSec after depression .

{18 mSec gave problems of no changeover perhaps once fn 30 times). At no point,
with commands down to 1 mSee¢ in duration, did dropout occur. 10 metres of
multicore cable of capacitance 390 pF /metre connected to the selecrake input (J3)
were used to input the commands.

A conservative minimum command durat ion of 30 mSec may thus confidently be
recommended. (It may be noted in passing that the XT-24 gives a normal command
duration of 125 mSec).

Now examining the mode changeover action with the full modificatim installed, we
start with the following assumptions :

1) 0.3 volts exists across a saturated transistor.
2) 0.7 volte exists across a conducting P~N junction (diode or base-emitted junction),

3) A transistor is fully cut off if less thau 0.5 volts is applied Base to Emitter,

3115
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Assume that again we wish to transfer {rom Rewind 1o Forward mode.

Let us further assume that a solid-state pulldown comprising an NPN (ransistor
and series blocking diode is used to perform the pull-down. 1 volt will be dropped
across the pull-down combinatioun,

30mA must be sunk ro gain coutrol of the flip-flop, and this must be pulled through
the new 47ohm isolaing resistor. The voltage drop across the 470hm resistor at
30mA will be 1.41 volt. Added to this 1 volt across the pull-down sink we see that
the lowest voltage that can be achieved at the mode bus (junction of Q16/17)1s 2.41
volts.

Now the maximum volrage at Q13 base Lo release the Rewind mode is 0.6v (Ql3 B-E)
+0.7v (CR9) = 1.3 volts.

This will be achieved if the voltage al the R36/R41 junctiou is no greater than

0.6 1.2 + 0.81 +0.7 = 2,71 volis.
0.51

Now the minimum voltage available from external pull-down applied to the cathede of
CR1S has been shown to be 2.41 volts, and hence the minimum voltage thal cau appear
at the anode of CR15 (which is the R36/41 junction ) will be 2.41 +0.7 =3.11 volts.

This has been shown to be inadequate Lo safely relase the Rewind flip-flop.

In practise, what this implies is that Q13 18 close to cut-off and is capable of only
carrying a few mA., Consequently, the load imposed by the mode indicator bulbs is
adequate to pull up Q13 collector and remove the Q17 inhibit- however, if the bulbs
have blown, It is 1ikely the Q13 collector remaius low.

If 220hm instead of 47ohmare used for isolation, the miaimum voltage achievable at

the R36/R41 junction becomes 2.36 volts, which is garisfactorily lower than the
2.71 volt maximum required.

31C,
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TROUBLE SHOOTING THE XN1'-24 INTELOCA'IOR. - continued"

C - Machine Intervface Board - Studer AB0

The board functions may be split inte three categories; input, output and
interrupt,

_l_:_()utgut _

Via ribbon cables 12, 1.(5, 18, 20, 22 und 24, output pins PAO, PALl,PA2, PA3, PA4
and PAS5 on the computer board may individaally or in combination go active
low, causing inverter Ul to, present active highs from pins 15,12,10,6,4, or
2 to NPN mode driver traunsistors Qo through QL. ‘This action causes an active
pull down to ground via isalation diodes D10 through DS of the tape machines
mode control lines, hence instigating the requived mode.

These commands are inhibited whuiever the computer is aware of a tape runout
condition or depreasion of any ABO button. e

During normal operation, each transport command requested of the XT-24

will only be sent to the A80 if an examinarion by the X'T'-24 of the mode tallies
returning from the A80, indicates ahsence of the requested mode. ie if the

A80 ls tn PLAY, a PLAY command entered at the XT-24 controller will not
result in an active low at Q6, the play driver. Conversely, a RECORD command
will result in an active low at both 6 and Q4 (Record Driver) until both tallies
are detected by the XT-24. To avoid larch-up i the event of a tally circuit
malfunction, any command wiil be automatically terminated after a period of
some 120 mBec regardless of tally information.

Direction Sense Safety Circuit

Early models of the A80 were fitted with incandescent light sources for the
motion /timer sensoxrs; in the event of failure ol these sources the ABO was
arranged to flash its mode tallies by periodic interruptions to the B-IND
supply. The XT-24 moultors the state of B-IND (Ribbon 43, R29/R30, U6-3/2,
Ribbon 48, computer input CB2) and upon detection of a flash condition clears
and inhibits any XT-24 command action and brings up the message 'bulb’.

In this condition, normal operation may only be vestored by depressing “TILT',
"RESET or curing the fault coudition,

2. loput
ABO Tallies B-REPR, B-S1T0OP. B-REC, B-FORW and B-REW arrive on the
interface board via Ribbon 29, 3!, 33,37, 41 and are applied to resistor dividers

R1/R2, R3/R4, R5/R6, R7/RE, RY/RIO.

Approximately 4 volts of signal is developed weross the lower hall of each

divider when the mode is inactive; this drops 1o ground when the mode is active.

The attenuated signals are applied via Libbon 30, 32, 34, 3G and 38 to high
impedance pins PBO through FR4 on the computer board.
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TROUBLE SHOOTING THE XT-24 INT'ELOCATOR continued

Q_ - Machine Intevface Board - Smdgr .v\m')_-,:{_mlimieu,f

4 lnpur continued

4 more input signals must be catered lor; selected speed pair (Range), tape
runout, selected speed and button ground chain. These signals differ from
the mode tallies in being either ground or open ¢ircuit, :

They are applied via buffering resistors R19, R20, R21 and protection diodes
Dll, D12, D13 (or directly in the case of Range) o pull up resistors R15, R16,
RL7, R18. Signals of 5 volts or approximately 1 volf are hence presented to
the inputs of U7, a CMOS dual ANL-OR-INVERT chip connected to select one
or other pairs of inputs via inverter huffcr segments of U6 and Ribbon 26, 28 (o
TTL compatible input pins PA6,PA7 on the computer board.

Selection of the appropriate' pair is by program coutrol via output pin CA2 on
the computer board connécted via Rihbon 14 (0 the select inputs of U7. U6-14/15
is used to derive complementary select signals; U6-9710 inverts the runout
signal ro ease program requirements. '

The timer stepper motor drives M4-1 and M4-3 arvive via Ribbon 23, 27 and

are attenuated by dividers R13/R14 and R1I/R12. Any overshoots present from
reactive motor loads are clamped by diodes DI, D2Z,D3 and D4, and the resulting
0-5 v signal is fed via ribhons 4 and 42 to compurer input pins PR7, PB6 and

test points TP2, TPI

3 lntermgta

To conserve the limited processing time available in any regl-time
microcomputer system, the program does not routinely examine the state of the
mode tally inputs every so often; rather it expects the interface civeuit to tell

it that a status change has oceurred, and only then updates its internal star us
memory by looking at the tally inputs, Pa rivy trees U3, 114 achjeve this ‘excuse
me' or INTERRUPT function.

Examining the M/¢ interface diaggram, it will be noted that U3 monitors the two
motor drive waveforms and the $STOP and R LCORD mode tallies. U3-3 will
change state when any one of these inpuiy changes. This ensures vapid status
updates by the following reasoning ;-

L. Neither WIND mode needs monitaring since timing waveform chianges occur
at least every 7.5 inches of tape, which is quickly covered at normal wind
speeds

2. The same argument covers (ransilions from WIND 1o PLAY.

3. STOP to PLAY is rapidly indicated by monitoring STOP status.

4. PLAY to RECORD is rapidly indicated by monitoring RECORD status.

33,
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TROUBLE SHOOTING THE X'I'-24 INI'ELOCATUR continued

C - Machine Interface Board - Studer ABO continued

3 Interrupts continued

5. Note that if the A80 js in RECORD and a STOP couunand is issued, it
would be possible for the machine 1o come Lo rest without change in the
timer waveforms. If the RECORD rally drops off simultaneously with the
appearance of the STOP tally, it is conceivable that U3-3 remain undisturbed,
Consequently, the RECORD tally to 1)3-6 is slugged by CZ to establish a time
difference. : '

Pulse Forming

U3-3 is applied directly to U3-12 and indirectly via low-pass:{ilter R25/C3
to U3-13, U3-11 normaily low then pulses high fer.a few microseconds at eac
transition of U3-3, and is applied via Ribbon 40 ro INTERRUPT INPUT CB! on
the compurer hoard, Similar arguments hold for U4,

34.
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TROUBLE SHOOTING THE X'1-24 INTELOCATOR - continued

¢ - Machine Interface Board - MCI Machines

The board functions may be split into three categories; inpul, output
and interrupt. '

b lnEut

Tappings are made to the PLAY, STOP, RECORL), FORWARD & REWIND
tally buses via ribbon connectors 27, 31, 33, 37, & 39 and applied to
resigror dividers R11/R12, R23/R24, R8/RY, R19/R20, & R5/R0O,

Approximately 4 volts 18 developed across the lower half of each divider
when the mode is inactive; this drops to ground when the mode becomes
active. Safety resistors R7, R18, R10, R25, & R13 maintain the signal
high in the event of machine tally bulb failure. :

The attenuated signals are fed to high-impedance inputs of the computer
via ribbon connections 30, 32, 34, 36, & 33.

The ‘Range' input at Ribbon 2 is either open circuit or shorted to ground
and with the action of pull-up resistor R14 a signal of either 5 volts or
zero volts 1s fed via ribbon 26 to TTL - similar input PAG of the computer.

Four inpuis remain to be covered: U, DOWN, COUNT & SPEED. These
differ from the foregoing inputs in that they swing symmetrically by +/- 15
volts around grouund; the two diodes and two resistors associated with each
of these inputs modify the signal swing to lie within the limits of 0 - 5 volts.

2. Ourput

Six commands are required (o be issued by the X'T-24; these are PLAY,
STOP, RECORD, FORWARD, REWIND, & LIFT DEFEAT.

Via Ribbon Connectors 12, 16, 18, 20, 22, & 24, computer oulpuls PAQ,
PAL, PA2, PA3, PA4, & PAS may individually or in combination go active
low which, via series limiting resistors R28 to R33, will cause the approp-
riate PNP Transistors from the O to Q0 group to go nto saturation, The
Darlington Output drivers in L2 will be tu rned on as selected via haiting
resistors R35 to R40 and the appropriate command line will be pulled down
to - 15 volts.

Each command issued by the X'I'-24 {akes.the form of a pulse approximately
125 milliseconds in duration, unless superceded by a newer command, in
which case the length may be reduced.  The only exception to thia is the
LIFTER Command, which remains active uniil released.

The absence of all mode lallies is treated as a run-out gignal by the X'T~24
and at this time all output commands are inhibited., Note that this condition
will occur if the MVC mode of WIND is selected at the machine; any button
depression al the XT-24 while MVC is active will hence cause entry to the
Diagnostic Routines. (Q.V.) Occasionally, difficulty in restoring control
to the XT-24 may be experienced alter using the MV C Mode; the remedy in
this case is to depress the incal machine butfuns once or twice,

a5,
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TROUBLE SHOOTING THE X123 INTELOCATOR - continued

¢ - Machine [nterface Board - MC1 Machines continued

3. Interrupts

To conserve the limited processing Lime available in any real-time
microcomputer syste:ﬁ, the programine only infrequently examines the
state of the input information, and as the response to certain input signals
must be rapid, it falls to the input circultry to 'tell ' the computer that an
important new signal has arrived, : These ‘excuse me’ or interrupt
signals are generated by the exclusive - OR circuitry of Ul.

It is characteristic of the 'exclugive OR' elemeut that a change ov either
of its inputs will cause a change at the output. - Consequently,. when any
of the monitored conditions of specd selection, range selection, record
mode, or stop mode undergoes a change, either Pin 4 or Pin 10 of Ul
will change state,

Let us consider the case when Pin 4 changes; the change is transferred
directly to Pin 2 and via a short delay network to Pin 1. This causes the
two inputs at Pin 1 and Pin 2 10 differ for a few microseconds, and during
this condition the output at Pin 3 will be high; as soon as the delay has
terminated, the two foputs will again be the same and the output will return
low.

36.
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AUDIO KINETICS (UK) LTD

XT-24 CONTROLLER CABLE

25 Way D Series Plug connector - § Metres of 25 Way Minature Cable -
20 Way Jermyn Red Plug

D Connector Plug ' - Jermyn Flug Core Function
1 RED _ 5 PA 7

2 BLUE 1 PA 5

3 - . - (PA 3)

4 YELLOW 7 PA L

5 - . - -

6 BLACK 10 PB 7

7 BROWN | & PB 5

8 VIOLET . 15 PB 3

9 ORANGE 13 PB 1

10 - . .

i1 SCREEN 12 GROUND

12 CREY 17 RESET N.C
13 RED/BLUE 11 +10 V.UNREG.
14 GREEN/RED 2 PA 6

15 - g (PA 4)

16 WHITE/RED b PA 2

17 RED/BLACK 4 PA O

18 . - -

19 YELLOW/BLUE 9 PB 6

20 WHITE/BLUE L6 PB 4

21 BLUE/BLACK 14 PB 2

22 ORANGE/BLUE 3 PB O

23 YELLOW/GREEN 18 RESET N.O.
24 WHITE/GREEN 19 TILT N.O.
25 ORANGE/GREEN 20 TILT Ma G

Assembly Notes

1. A strain relief grommet should be threadoed onto the cable before attaching
the Jermyn 20 way connector. 'The relicl sleeve towards the centre of the
cable.

2. The screen connection to the L Plug should be made with a tength of 7/.2
cable and NOT dirvectly to the pin,

3. Leave 3" of the cores showing belore the connection (o the Jermyn Plug.
i.e. strip back cable 33"

TAKE CARE on 2 & 3 when conuecting the screens to the link wire. If the
screen is twisted tight around the multicores burning can result when the
twisted screen is tinned. This can be avolded by untwisting the screen as it
leaves the sh eathing AFTER the original twisting.
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AUDIO KINETICS (UK) LTD

X'T-24 AMPEX MACHINE CABLE iU, L2000 Version

25 Way D Series Socket Connector - 4 Metres of 25 Way Minature Cable -
Pre-Tinned ends. | ;

D Connector Socket . Tunction Edge Conn,
1 Red i Runowt 7 J1-w
2 Blue _ Speed ? ‘ Ji=11
3 -

4 “

5 -

6 -

i Brown L1 J1-20
b Mauve Srop ? j1-DD
9 Orange Record ? J1-K
10 Pink Forward 7 J1-EE
3 Turquoise Rewind 7 J1-FF
12 .

13 Red/Blue M/C 28y J1~2
14 Green/Red Flay : J1-26
15 Yellow/Red Ground =14
16 White /Red Forward : J1-2
7 Red/Black Stop : J1-23
14 Red/Brown Rewind : JH~25
19 Yellow/Blue Record : 11-21
20 White /Blue Play ? J1-10
21 Blue /Black Tach ? J4-~22*
22 Orange/Blue Direction ? 14-21 %
23 £

24 -

25 =

? = Tally to XT
= Command from XT
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AUDIO RINETICS (U.K.) LTD.

Ampex MM1200/1100 Machine cable lor X124 Jatelocator.,
IJ Connector Socket. Colour, Function.

i Red. Runout?

2 Blue. Speed?

3 -

4 .

5 .

6 =

7 Brown. Lafts

& Violet. Stop?

9 Orange. Record?
10 Pink. Forward?
14 Turqueise. Rewind?
12 -

13 Blue/Red. Machine 28V,
14 Green/Red. Play:

15 Yellow/Red. Ground.
16 White/Red, Forward:
Ly Red/Black. Stop:

18 Red/Brown. Rewind:
19 Yellow/Blue, Record:
20 White/Blue. Play?

2l Black. Tach?

22 White. Direction?
23 -

24 -

25 =

? = Tally to XT.

;= Command from XT,

Parts Required for Manufacture:

1 Cannon 'D' 25 Way Socket Connector.

1 Cannon 'D' 25 Way Connector Shell,
4m,20 Way Standard Screened Cable.
2 5mm Hellerman Sleeves.

Revision 1 ; 22.1.80.

Edge Connector.

J1-W.
J1-11.,

J1-20,
Ji-DD,
J1-K.
J1-EE.
J1-FF.

J1-2.

J1-26.
Ji-14.
J1-Z,

J1-23.
J1-25,
Ji-21.
Ji1-10.
Ja=22%

J4-21%

Strip back outer casing and screening braid for 15cm. at machine end. Sleeve exit of cores
irom cuter sheath at both ends of the cable.
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AUDIO KINETICS (UK) L'TD

XT-24 AMPEX ATR 100/104 MACHINE CABLE

25 Way D Series Socket - 3 Metres of 25 Way Mintature Cable.

- 28 Way P.C. Connector.

D Socket 28 Way P.C, Function

1 RED T 4 Runout 7
2 BLUE M Speed ?

3 - - =

4 - - -

5 - = N

6 = - -

7 BROWN ; D Lift :

B VIOLET 6 Stop 7

9 ORANGE ‘ B : Rec ?

10  PINK Y Forward ?
11 TURQUOISE i8 Rewind ?
12 - - -

13 RED/BLUE 20 +20 v

14 GREEN/RED 16 Play:

15 YELLOW/RED U Ground (O v)
16 WHITE/RED 22 Forward :
17 RED/BLACK 12 Stop 3

18  RED/BROWN 21 Rewlad
19  YELLOW/BLUE 3 Record :
20 WHITE/BLUE 2 Play 17

21 BLUE/BLACK N Tach 7

22 ORANGE/BLUE B Direction ?
vl ' - =

24 = - =

25 1 = - s

? = Tally to XT

I

Command from X7T

Asgembly Notes

i. Sleeve stripped back multicore hefore attaching to ¥.C, Connector.

2. Sleeve all terminarions to 28 Way P,C. Connector leading cable in from
A end. Allow a little slack on multicores.

3. Tie wrap cable to P.C. Connectors through hole at A end of connector.

4. Whilst looking at the face of the D £acket Connector with the cable

towards the floor, assemble the connecror inte the shroud so that pins
1 - 13 (the longer row of ping) are on the left.

9.
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28/V0/77

X'T-24 3M Machive Cable

25 Way D Series Connector - 2 Metres of 15 Way Minature Cable -

Socket
D. Socket
1 Red
2 Blue
3 Green
4 Yellow
S White
6 =
7 -
8 ~
9 Qrange
10 -
151 -
12 -
13 Red/Blue
14 Green/Red
15  Yellow/Red
+BLUE
16 Pink
! 17  Turquoise
18 Grey
fo  GREEN
-~ 20 YELLOW
21 -
P ] !~22 -
3 RED
24 -
25  Black

Assembly Notes

| I8 Way P.C. Conn.
- 3 Metres of 4 Way Standard Cable - Sensor Assembly P.C.

Sensor P.C. Core Function

18 Way r.C,

16 ‘ Un-record (anode Cr.12)
6 . Forward
1 : Button Ground
11 Runout
15 Speed c/o (]5.14)
5 Record Indicate
14 Machine 28 v.
7 Rewind
2 Ground
13 Ground
3 Recovd
(] Stop
9 Play
- G Sensor 1
T Y Sensor 2

Leds

~ -

4 Mute Deleat

Underlined Colours refer to standard 4 way cahle for connection to
gensor assembly 1. C.

Hellerman or Shrink sleeve all terumitations (o 18 way P.U.

connectoy

15 way multicore should lead out from pin 1§ side of P.C. connector,
and be secured, using a cable tie, through vnused connectov lixing hole.
Cable tie 4 and 15 way cables together every 9 qnches Mrom D connector
stopping 9" before 18 way P, C. conpector.

Fit polarising key between pins 15 and 16 of 18 way P.C. connector.

40.
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AUDIO KINETICS (UK) LTD

XT-24 STUDBER MACHINE CAB.LH

25 Way D Series Socket Connector -

36 Way Amphenol Side Entry Mug

D Connecgror Sccket

2 Metres of 25 Way Minature

Amphenol Plug

i RED 25
2 BLUE 21
3 GREEN LY
4 YELLOW 13
5 WHITE 14
6 - .
7 - =
8 VIOLET 4
9 ORANGE 6
10 PINK 3
11 TURQUOISE 2
12 GREY 7
13 RED/BLUE I8
14 GREEN/RED 20)
15 YELLOW/RED 3o
16 WHHTE/RED 24
i RED/BLACK 2%
18 RED/BROWN 22
19 YELLOW/BLUL 34
20 WHITE/BLUE 35
21 BLUE/BLACK 5
22 -
23 - -
24 WHITE/GREEN i
25 - .
41,

Cable -

Core Function

5-EDIT
5-FOR
REM-IN
YBI-END *
YBI-LOW *

B-PLAY
B-REC
B-FOR
B-REW
B-CUT
M/C 28y
S-REW
FRAME GROUND
ol £ oL
S=8rop
B=PLAY
M4-].
M4-3
B-STOP

B-IND



BS-28-85 ©H:42 T-AUDIO KINETICS

BE0E BS7S -4

AUDIO KINETICS (UK) LTD. - XT-24 MC jHi-16 MACHINE CABLE

25 Way D Series Socket Conuector - 3M 15 way manature multicere

To 24 pin 'Jones' plug
3M 4 way standard multicore
To 12 pin 'Jones’ plug

D Connector Socket 24 pin jones 12 pin Jones Core Function
Iie S “
2, Red 1 ' -15V
3. - -
4. - - .
5. Blue 9 ' Rew;
6. Greean 13 Ree:
7. Yellow 12 Play:
8. RED - 9 Speed?
9 White 8 Rec?
10. Black 4 . Rew?
11. BLUE - , ST Up? (count)
12. GREEN “ ) Timer? (pulse)
13. Brown 2 422V
14. - -
15. Violet 20 Ground
16. Orange 3 +15V
17, Pink 19 Lifter:
18. Turquoise 10 Forward:
19. Grey L Stop:
20. Red/blue 7 Play?
21. Green/Red 8 Stop?.
2250 © -
23, Yellow/red S Fwd?
24, YELLOW - 8 Down? (Count)

25. -

7 = Tally to XT

= Command from XT

Assembly Notes

1. Whilst looking

at the face of the comector with the cable towards the flooy,

assemble the I connector into the shroud so that pius | - 13 (the longer row
of plns) are on the left.

25 Underlined colours refer o srandard 4 way cable for termination to 12 way

jones plug.

3. Cable tie the 4 and 15 way cables together every 9 inches from D connector
stopping 12 inches from the two Jones plugs.
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AUDIO KINETICS (UK) LTD

Gulde to Demonstrating the X'T-24 latelocator with the Ampex
MM 1100/1200 Multi-Track Tape Machine

1

1f the unit is to be demonstrated on an MM 1100, check that the
machine is fitted with a Seavch to Cue PC Card and associated
Tacho.

Remove Search to Cue PC and the Transport Control PC.

On the Search to Cue PC solder the blue/black wire to Pin 8 Al
and the orange /blue wire to the plated through hole by R7, as
shown on the attached illustration. Alternatively, the blue/black
wire may be connected to Pin 22 of the PC  Connector and the
orange/blue wire may be fitted to Pin 21 of the PC Connector.

(The blue/black wire conveys Tacho information and the
orange /blue wire conveys direction inforination. )

Replace Search to Cue card.
Insert pre-wired Extender Card in normal Transport PC position

adding the Transport PC on top. FPlease note orientation of PC
Counector numbering,

‘The machine can now be switched on and a demonstration given.

Search To Cue

Capstan Controt—

Transport Control PC

October 1978 43,

Verulam Kogd

1 Albans ALY d0H

England

Tel S0 Albans 32101
S0 Code 0727

Telex 299951

Directors | M Southern, T, B Whiltin
Argistensd Ofhice. 10 Bridge Sueut, Choisichurch, [Dorset, BH2Z3 11 B g, e, 1162294 Enghing VAT Hog, No. 198 455314
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LO.SPEED
JUMPER

HI-SPEED
JUMPER

R51

Corner
Pin (8):
. Blue /Black

Plated Hole
\ by RZ:
Org/Blue

R54

e

13640-30]

Figure 2-4. Search-to-Cue and Tape Timer PWA

AMPEX 4890400 01 25/6

44,




s

A0 BUARD ( AW 2407

m- 24: M

< 46/C81

< L4/ PRT

<42/ PB%

RT
R

—< 28/ PB&

- 35/ PB3

< 34/PB2

:

—< 32/ PB1

RS

—C 3D/ P8O

RIS

R2

an

R13

v e .. -,

R1i2

m\oxaczc

“87e22y

€27 PLAY?

< H{5TOR 2

~—¢ 33/REC D

¢ 39/FWD 2

Ll

37/ Rew

[E,

———— e

A

WHNiyp ?

—€ L3/ OWN 2

'

€ A5/ COUNT

—C S0/ + Gy

R 26

o7

Ds

< 29/ SHEED -

!"2,5 p —

p=7

G-

=< 2/ RANGE ?

% 1S/ LIFT

——< 17/ REwW !

12

R37 5

Q2

A

28

Fﬁsﬁ«i

GLGH BEEE

PA.'.;?Z}-—MN—-—

< 19/ Fwn !

13

R38

Qs

R3% 3 14

a3

=L 21/ REC

"

2375708

——=C 2G5/ PLAY !

R 30

320

R

FAZf183—— AN

SOTLANIN DIAME-L 4Piee

Pase & colir strapped.

S Q7 row smitted .

R32
AN

PAILAS




]

CaT Fok m39

X

P -

i
L
H
i
i
i
i
t
i
'
8
|
i
i
1

oLy
INSYALLED

FaR
meae

= = = -

- e | -

jBag

8-1ND

e o pre—

:
E |

- ——
-
'-l ~

+%
>3

Pl St i) [ S

_
2. \g
] j‘)&l’lﬂlglol
e I e
V.u_..a“ I e Q
golel || ¢ @
x g P s @
Raunii: 3 IR~ B
" 38 S sl Lot
TPy " m”“ g
\ 3 < _
wA_J =] 1 i
I= ~ ..-!%
) et B
[he g R, (T
‘ 8 M1 /360
3 ~ agm.l%
QS\M.:
e
|_».|...._. .I-.. LT PoR Agam -
_m__m, &~ REw
C_—
_n w B~ FuRw
y
L] B8REC/R Ty
& 8-3T¢
_ o m_. B-REPR

R .........-\h

Vhi=le

=41

|

¥

g

¥

B
4l
e

1k

Mzwm

H*mm}-
TIYTT

1)

{ %»w i

SITLININ OIf

o e

iNB-1 Lb:E0 S3-B2-C0

L
—

°

3 g

h

L]

o
R b

it

15

e r———

i?

22 t4 42 3t B4

B S0 R I} ¥ 24 i A

& & 8




]xr—zs: MH 1200 1/0 CIRCUITS {AK 2405)

® - - — 45,
s - 3
3 { 1R
3 g ! S ) i
:_" ‘T . Ta . Ts * 5 o i«
£ &
- Y 3 - kg -
;%é Dot P i i
: :
1BA N by —25—-—-935 i :
¥ ¥ | &
i) : ; |
| ] ( >
i —O—— 85
{\_
Tp}
It
=
r;.:
= 29 3
2 AN f’ —LO——P84 i
E{J) %ku L
(e i
L.IJ-“ | g = !
g A —O——F83
7
: %Vez i
s ot
TE { “ =
T : i A —a CO——— #51 !
. PAG e OO Hai - Tea i l |
s, 3 ™ Rg [ 1 !
el 23 X 3 : l
m - PAL DO M_ {
T S
1= o _,&,L —Q0—7a1
" PRI — s
o0
IJ'J m . 5 e | 3 : E‘I
(3! :E B :
u“] e 2 2 33 :
o PAl=——00 s { A T 3
“n “ ” ]
FA— W =1 R = o e = q g S Rz Note: For ATR 100/104
s EEEEE E B z |z SR O I I Qe {US-8) Replaced by Qb (US-2)
T E & E B OE LR = s L 5 B & B R2,4,6,8, 10 deleted
Aipgon = B ‘ s X3 Rau s B \ 21 Hw B=» 23
l } All Versions €1 Deletad
PiIl (7o wmi200 ~ H7 ® &.‘ > G ™ &2 i 23 22 i e 1 01 523

s



-52

HITS

ARAE

Cs B

KINETI
b}

110

,.
5

3 T-H

1= 4

£

B5-28-85

e e

i

KT-24 INTELOCATOR CLONTROLLER

PAS T 1 §— NN S e
PRG [71-2 3 = s
: 3 .
: N EH
q .
PBEITI-2 P s s
Pt 1513 3 = ha
m:l""&" L) ; :
PES |31-15 B ] 5 ha
PR3 13- 14 3- s [
PBS J1- £ 3— i
PB4 Ti-q P T jus
m;:s-:ek ™1
1
PAF | T1- & &
: —
L T H £ s
PAL!- 5 d = &
PA2 3 & ! : (g
‘,' (L8LY ETS il f-‘ i_.ﬁ._
S T & > - I}
5 E LT - L
LG MG 1 4028P 2 b
" 45 & ‘®I T 1 o - i1l
> o0 WL EGlS Bl )
Fd
X [T
L LbLL ——1
; <
RESET MAI Y1~ 1§ e \
kerru_l::.n- 7 ieincyae ; pulZiE
Tur o Ji=1% n“”“g;v 3 e
TAT Noey TI-20 o =
y Ta=my &_‘ 74 $—I2 2 2 L
s = X b | g,
= L.
1 I * 8 (hE - r!!-
) 6 T8 shr, L F e J F Ise i T s
3 ] = 3 g 12
' i e 53 -“‘.' 18 a4 s $Z.03 e 14"
i T ' &, it ~ P
; = =2 33
| e St Iz ao joe
i € 13 - L | | P
i SHAR,LED
. 'm‘ -
, NoTE LI i B § B &
¢ T2~Ta = < e 5 P
1 mr [ :: -3 £ 1 2’ g
1 J3-TB T 2r = ~8 (x4 ¢ >
+ ARE CONNECTED I = ® 4
\ Pis-rod~P C3 -
ilﬂ‘\ﬂl"':}-u | Wit TFQV 0 ﬁ
! S G 2
Qoan o] T4 12 P -l- Ri LRI R +5v

EZ)
wer- 4 -—-(;-!-—-4
[ I14——@-—:——
UL~ & oo
B2~ L e—io—

o —

/

#C2
wsog b |
W3 =12
Wi e
W= -0—"(‘%"—

7,

o1 -3
) -1z
ug-~-§
u2=ti

[ £ )
4——0\-1,—— O -
*"‘*‘1"1‘-'-55
—{or—Ig £ 3
F{fj-——l‘: Fa
1 m
w3 -3 H&'— /
uz-rlt—d'-k"—-\u_@_




BS-28-85 ©8:49 T-AUDID KINETICS
ST X §

PORa H57S -53

t
|
§
* 53

Compaies sociion iess interiace

XT-24 INTHFLOCATOR

ra
pr— @ At Fm&ﬂ
o
A
o gigae
o
g 33 (|2| 22
mtl--in-
5 SRdlE
1o 91312305
e m 2 | EIEIEIRIE
e w &ima 35|n[ElE
m [ P - % ...WO "
bo- H 2Rl
do— 9 0 .H‘.‘?
o 5 CLM
° % . JE = 23
o v o ol oo ad vHQ
= z @ m L
S A cd | = I E Ho
Vo] 4 e -yl i e e
i / i g 57| 5533
o M “ Om
e
/1
.

LT 39N
L;iiiilliagm.
i

$2222 UYL

AF

vma A8 &
BTN Frglgect pnag
. 4 %]
w
.‘.
:
3
ﬂn \\\h
o E
W
= )| ) BT
W
. b ol il O
. = .




