PIVOT PLATE (2)

0.75 1D X 1.12 OD NYLON WASHER (2)

0.38 ID X 1.126 OD NYLON WASHER (2)

PEDESTAL
CROSSPIECE
>
|

1/4-20 X 3/4 HEX SOCKET CAPSCREW (6) — |
1/4 SPLIT LOCKWASHER (6)
1/4 PLAIN WASHER (6)

10-32 X 0.63 MACHINE SCREW
WITH WASHER (4)

FRONT PEDESTAL CROSSPIECE

CASTOR WITHOUT BRAKE (2)
3/8-16 X 1-1/4 LONG HEX HEAD BOLT (2)

SIDE PEDESTAL (2)
3/8 SPLIT LOCKWASHER (2) :

\CASTOR WITH BRAKE (2)

3/8-16 X 1-1/4 LONG HEX HEAD BOLT (2)
3/8 SPLIT LOCKWASHER (2)

Figure 2-6.
Pedestal Assembly 4020485,
Exploded View
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Figure 2-7. Rack Mount with Electronics
Assembly (Front-Mounted)

captive power cable is attached to a power switch
bracket mounted on the power supply (Figure
2-9). The main power transformer has various
taps that permit the recorder/reproducer to use
one of four input voltage ranges: 90-115, 110-135,
180-230, and 220-270 Vac, 50 or 60 Hz.

A jumper plug and socket arrangement (Figure
2-10) accessible inside the power supply, adapts
the recorder/reproducer for the various input
voltages. The jumpers are factory-set to 110-135
Vac unless specified otherwise on the sales order.
However, the line voktage should be measured and,
if required, the jumpers reset to correspond to the
line voltage. Table 2-1 lists the various voltages
and the corresponding jumper-plug position.

To change jumper plug positions, proceed as fol-
lows:

1. At the bottom side of the recorder/repro-
ducer, loosen the four power supply cover

2-10

screws and remove the cover to gain access to
the power jumper socket (see Figure 2-10).

CAUTION

WHEN INSTALLING POWER JUMPERS,
MAKE CERTAIN THAT THE 3-PIN POWER
JUMPER DOES NOT MATE WITH PIN LOCA-
TIONS 1, 2, OR 3 ON JUMPER SOCKET.
ONLY THE 4-PIN POWER JUMPER MATES
WITH PIN LOCATIONS 1,2 0R 3.

2. Refer to Table 2-1 and install the three- and
four-pin jumper plugs corresponding to the
supplied ac line voltage. Note that both
jumper plugs are installed vertically in column
A, B,orC.

3. Replace power supply cover and secure with
four screws.

2-14. AUDIO SIGNAL CONNECTIONS

The ATR-100 recorder/reproducer system comes
equipped with an input/output assembly and
usually the audio input and output connections are
made to this assembly. However, for special
operating or servicing purposes, information is also
furnished in the following paragraphs for connect-
ing the audio input and output signals directly to
the recorder/reproducer.

All audio signal input and output connections to
the basic recorder/reproducer are unbalanced
line. All audio signal input and output connections
to the input/output assembly can be either bal-
anced or unbalanced line.

2-15. Recorder/Reproducer
Input/Output Connectors

The audio signal input and output connectors
(J13 and J14) on the recorder/reproducer are
located at the bottom of the electronics assembly
(Figure 2-11). All signal input and output con-
nections for channels 1 and 2 are made to J13, and
connections for channels 3 and 4 are made to J14.
Use 24-pin Amphenol connectors (Ampex Part
No. 139-840) furnished with the recorder/repro-
ducer. Tables 2-2 and 2-3 provide a description
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-

SERVO REF (9.6 kHz)

REEL DRIVE CARRIER AND SPOOL (28.8 kHz)

NOTES:

1.———MECHANICAL LINK
2. —ELECTRICAL LINK

Figure 4-1. ATR-100 System,
Simplified Block Diagram
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display indicators. The transport tape timer
tachometer furnishes pulses when tape is in motion
to the tape timer circuitry on Transport Control
PWA 7. Timer display information, in the form of
a serial stream of binary-coded decimal digits, is
sent to a decoder in the control unit. Digit select
signals are also routed from Transport Control
PWA 7 to the control unit in order to select the
digit for display in the proper sequence on the tape
timer LED display.

49. DETAILED THEORY OF OPERATION

Detailed theory of operation of the recorder/
reproducer and input/output assembly is presented
in the text that follows. Simplified functional
block diagrams support the text as an aid in under-
standing the ATR-100 circuitry. For the complete
schematic diagrams, see Section 6 of this manual.

Logic elements are identified in the text and block
diagrams by their schematic reference designator
and output pin number. For example, A3-1 refers
to integrated circuit A3, output pin number 1. In
the case where there is more than one output pin,
the true (high) or active output pin designation is
used.

Logic level commands used throughout the system
are designated on the schematics and block dia-
grams by their three-letter abbreviation. All com-
mands are a logic low, except for the LFT com-
mand and where complimentary logic is required.
For example, the ready/safe command is so identi-
fied in the text but is designated re2dy 1 ;.te ON
the block diagrams. This indicates the ready com-
mand is a logic high and the safe command is a
logic low. Table 4-1 is an alphabetical list (by
abbreviation) of all commands used throughout
the system.

Table 4-1. Command Signal Abbreviation

Table 4-1. Command Signal Abbreviation (Continued)

ABBREVIATION

COMMAND

ABBREVIATION COMMAND

BCD-A—-D Binary-coded decimal drive

to 7-segment decoder

4-4

BCS
BVS
CLK
CRB

cs1—4
DRC

DS1—5
EDB
EDI
ERS
EVS
FFB

FFI
ILM
IPB
ISL
LFT
LKD
MRB
MTS
OLM
PDR
PEC
PLB
PLC
PLI
RCB
RCI
RDB
RED
RPB
RWB
RWI
SFB
SHC
sPC
SSA
SSB
STB
STC
STl
STP
SVO
SYB
TDR
TLM
TTS
WUL

Bias command status
Bias voltage status
Clock

Counter reset button
Channel select buttons
Command direction
Digit select lines
Edit button

Edit indicator
Electronics record status
Erase voltage status
Fast forward button
Fast forward indicator
Inner limit

Input button

lllegal speed lockout
Tape lift command
Locked

Main record bus
Motion sense

Outer limit

Play and record

Play edit command
Play button

Play command

Play indicator
Record button
Record indicator
Ready button
Remote edit
Reproduce button
Rewind button
Rewind indicator
Safe button

Shuttle command
Spool command
Speed select A
Speed select B

Stop button

Stop command

Stop indicator

Stop pulse

Servos on command
Sync button

True direction
Torque limit

Tape taut switch
Wake-up line
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CONTROL PWA NO. 7
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CONTROL
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CONTROL PWA NO. 7
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FET SWITCH A6-8, Q7 | Q1
S - 04 cnto, <2 L] o
I | GENERATOR MDA DRIVE | SWITCHING MOTOR
| ! A2-7 y | Aat7,0 TRANSISTORS | TRANSISTOR ="
| TAKEUP ! #{COMPENSATION PULSE WIDTH | A6-12 FROM A14-12 | MOT
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| sensor > | REF 28.8 kHz R33, CRY, C6 a6, a8, Q14 |l o L -
I | L A DEAD ZONE MDA DRIVE +
FROM PWA NO.5 ¢ GENERATOR TRANSISTORS | SWITCHING
—_—"
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'._ _____ —_ _| - | —20vDC
o1 | 1420 VDC
¢ -5.1 VvDC TORQUE LIMIT R35, CR11, C14 Q10, Q12, Q19 { Qa3
—————— -+ —— FET SWITCH DEAD ZONE MDA DRIVE ;"v'm_c“me SUPPLY
I : GENERATOR TRANSISTORS P. : SN NS ISTOR MOTOR -
| | A2-1 v Al-1, Q4 R59§J MOT r |
I suppLy I COMPENSATION 1 PULSE WIDTH A6-2 FROM A14-12 i r || POWER —=— I
| < AMPLIFIER  } MODULATOR SUPPLY
ARM b 4 < I A6-4 R16, CR8, C15 Q11, Q13, Q18 | Q4 kbl SR |
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< - ’
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) __|— EDIT OFFSET COMMAND
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A14-2 4 R124
"L REEL SERVO ON Lro A10 I —(J A14-12 = TO A5, A7
COMMAND (SVO) /
A15-7,
PLAY/EDITCMD [T SUPPLY '
SOLENOID |
FWD S REV TRUE DIRECTION (TDR) oLy AMPLIFIER SUPPLY
: A11, R107, -] sueeL | SOLENOID
1/4 1N A3, A4 R111-R115 TENSION Q2o I Q6
L1/2 IN_TAPE WIDTH A7, A9 SUPPLY - R125 $_ ADJUST EMITTER SUPPLY +20 VDG
TENSION TENSION FOLLOWER | SOLENOID .
LOGIC PROGRAM- DRIVER
- MING | l
“L_MOTION SENSE (MTS) = I —
A15-1, l
TAKEUP I
SOLENOID
AMPLIFIER | TAKEUP
A12, R116- TAKEUP SOLENOID
R121 TENSION Q21 | Qs
TAKEUP R128! ADJUST EMITTER TAKEUP - +20 vDC
TENSION FOLLOWER l SOLENOID
PROGRAM- DRIVER
L =] miNG | I
FROM A14-2 —— |
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A10 TO TRANSPORT Figure 4-5. Reel Servo
TRANSLATOR . CONTROL PWA NO. 7 _ra " .
A84, AB-5 =il Simplified Block Diagram
g _SUPPLY ARM POSITION A8, A - ARM OUTER LIMIT (OLM)
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28.8 kHz REFERENCE
CARRIER SIGNAL
FROM AUDIO
CONTROL PWA NO. 5

ERROR VOLTAGE

FROM A2-7 0

OUTPUT OF A1-7

PWM OUTPUT SIGNAL
FROM Q5

|
I
I
I
I
[
|
I
L

A6-12 )

A6-10
.
| | I | |
' | | | |
: | I | | TAKEUP SWITCH
I | | ' TRANSISTOR
As6 ' — — — — _ Q1-OFF
| | |
| I |
| | _ —— Q1-ON
| | | | | |
|1 | | I |1
L | | | | -
I | | 1 I
l I ! | |
AS5.8 | | I | |l— — _ _ __ a20N
| | | | [

I |
DEAD ZONES i |- _.”....Hg. .—”‘-.Hn-

Figure 4-7. Dead Zone Generator Operation and MDA Switch Transistor Conduction State
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— ] e
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A17-8

A29-6

FROM SECONDARY
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SHUTTLE

Fwo |
REV COMMANDED DIRECTION (DRC)

N I .
O ™ ass

| A10-12
DIREC-
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| RESET LATCH

|

|
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|

|

I )

|

|

|

|

oH—¢—=

A108,
A168

S —T———®|sHuTTLE
LATCH

RESET

A17-4

S

A17-2

FROM SECONDARY
RECORD LATCH A18-8

A11-11
A11-8 A17-6
SPOOL
LATCH

A27-3
A6-6
PLAY
LATCH

A29-8
SHUTTLE

A34-3
LED
GATE

A34-11

A34-6
LED
GATE

A23-8

REWIND
INDICATOR
LED DRIVE (RWI)

FAST FORWARD
INDICATOR
LED DRIVE (FFI)

TO TAPE LIFTER LATCH A22-8

-L SHUTTLE COMMAND (SHC)

GATE

FROM A17-12

-L SPOOL COMMAND (SPC)

FROM A18-11 ——

ILLEGAL SPEED (ISL)

A5-12

AMPEX 4890407-04

Y

TO A16 PIN 2

FROM A18-11

A35-6

—L STOP COMMAND

(STC)
—

STOP GATE

.l— PLAY COMMAND (PLC)

&

TO CAPSTAN SERVO
PWA NO. 8

TO REWIND
INDICATOR

® TO FAST FORWARD
INDICATOR

-8 TO CAPSTAN SERVO PWA NO. 8

& TO CAPSTAN SERVO PWA NO. 8

TO CAPSTAN SERVO PWA NO. 8
AND REEL SERVO PWA NO. 9

TO CAPSTAN SERVO PWA NO. 8

AND HOUR METER

Figure 49. Transport Control PWA 7,
Simplified Block Diagram (Sheet 1 of 3)
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TO A24-6

—® STOP PULSE
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| -
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EROM AUDIO CONTROL AUDIO RECORD COMMAND o
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X —— 3 . 3
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LED DRIVE (EDI
! —0Q (EDD g 70 EDIT INDICATOR
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1 X LATCH
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SERVO PWA ]
NO. 8
L—@» TO A18-6
SHUTTLE/SPOOL A38-6 I
COMMAND FROM A22.8 TAPE LIFTER
A236 A23-8 A28-6 A28-8 COMMAND (LFT)
TAPE REMOTE EDIT (RED)—@»{ TAPE LIFTER TO REEL SERVO PWA NO. 9
LIFTER GATE
LATCH EoiT
PUSHBUTTON
SWITCH 1
: PLAY INDICATOR LED DRIVE (PLI)

—&> TO PLAY INDICATOR

Figure 4-9. Transport Control PWA 7,
Simplified Block Diagram (Sheet 2 of 3)
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FROM TRANSPORT

CONTROL PWA NO. 7

L

WAKEUP LINE (WUL)

A2-2, A2-4
R1, C2
MASTER

5.184 MHz

OSCILLATOR

5.184 MHz

B

A2-6
BUFFER/SHAPER

Y1, C1,C3

FEEDBACK
CIRCUIT

OSCILLATOR

AMPEX 4809407-04

A1
1 :6 COUNTER 8

432 kHz 432 kHz TO TIMER ON
864 kHz A1 432 kHz - IRQN;OPO—IRT CONTROL
> . .
14 .5 counTer 12 w
BOEER 432 kHz TO MASTER BIAS
DRIVER CIRCUITRY (PWA NO. 5)
864 k‘HZ ; Ad o 288 kHz 1 Al11 1 57.6 kHz 14 A11 12 28.8 kHz A13-6 28.8 kHz - TO CAPSTAN SERVO
:3couNTER %11 5 CounTER +2 COUNTER PWA NO. 8
9.6 kHz TO CONTROL UNIT
‘ ) A18  ren © 96kHZ g AND CAPSTAN SERVO
’ PWA NO. 8
4.8 kHz
SLOW CLOCK)
L4 f;%OUNTER 124 TO A26-3 PIN 1
144 kHz
864 kHz Ad (FAST CLOCK)
- 1 .6 COUNTER 8 TO A26-6 PIN 4
144 kHz

TO A39-3 ERASE
BUS CONTROL

Figure 4-14, Master Oscillator and Counters,

Simplified Block Diagram (PWA 5)
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Resistor R1, in parallel with inverter A2-2, provides
negative feedback and causes the inverter to try
to operate as a linear amplifier. Any small disturb-
ance at the input of A2-2 appears as an in-phase
transition at the output of A2-4. This signal is
applied to divider C1/C3, and the signal at the
junction of C1 and C3 is fed back to the input of
the amplifier through crystal Y1. Crystal Y1 acts
as a very-high-Q tuned series-resonant circuit that
passes only the desired frequency of 5.184 MHz.
Capacitor C2 bypasses undesired harmonics and
inverter A2-6 buffers the 4.184-MHz signal to
provide a clean square-wave signal that is applied
to the divider chain.

The 5.184-MHz signal is divided down by counters
A1-8, A1-12, A48, A49, Ab-2, A11-11, A11-12,
A18-8, and A18-12 to provide the various signals
shown on simplified block diagram Figure 4-14.

4-63. Master Erase Bus. The master erase bus
circuitry accepts the 144-kHz TTL level signal

from the master-oscillator counter and buffers the
signal, lengthens the rise time, and provides an
adjustable erase signal level that can be verified
between the limits of 0 to 12 volts p-p.

As shown in Figure 4-15, the 144-kHz TTL level
signal from counter A4-8 is fed through R33 to
inverting CMOS amplifier A39-5/1. This amplifier
serves as a buffer and ground translator which
transfers the 144-kHz TTL level signal from logic
ground to the audio system ground. The amplifier
provides an output signal that swings between the
limits of 0 and +5 Vdc. This output signal is ap-
plied across the master erase bus level control R34
which is used to establish the erase bus signal level
applied to the main audio PWA's,

In the event that the 15-Vdc operating voltage,
applied to the CMOS device A39, should be
removed while an input signal is present, R33 will
limit the input current and prevent the device
from being damaged.

R33

FROM COUNTER 144 kHz 3

5/1 MASTER ERASE-

R43

A4-8 BUS LEVEL CONTROL
BUFFER
+56.1 VDC
-# -S

c21 R41 144-kHz MASTER

I l 10 12 11 ERASE BUS - TO MAIN
LR AUDIO PWA’S
Cc24

R42
+14.7 vDC

Figure 4-15. Master Erase Bus, Simplified Schematic Diagram, Audio Control PWA 5
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+14.7 VDC

——
R37 -
R38
R55
W
- R54
>
A5-26 AMPLIFIER
OPEN COLLECTOR A39
BUFFER DRIVER 432 kHz
c22 R39 I\ c25 MASTER TO
432 kHz 6 13/8 BIAS BUS MAIN
FROM COUNTER 1 VAN I & AuDIO
A1-12 L [AY
| PWA'S

BIAS LEVEL ADJUSTMENT CONTROLS

, R6 RS R4 | Rs
A2-10 <
30-IN/S GATE ,
/  SELECT A (SSA) > . > >
A3-3 $1
v 30
. EQUALIZATION
I AND II SELECT —
15-IN/S GATE 4
15 HI
» n 5
’ A2-12 A3-11 O——-0O .
FROM | : ' O-
TRANSPORT |
SPEED SELECT < : 7.5-IN/S GATE I 7
SWITCH 75 , Lo s /
A3-6 . O-—-0 | o
I o
3.75-IN/S GATE |
T3.75 | 1
A3-8
, 7S ? 3
L SELECT B (SSB) 2 | —
| I
i T
SPEED SELECT LINE SPEED/LOGIC STATE
30 |15] 75| 3.75 o
A 0 1 o 1 .
B 0 ol 1 1 _I_ EQUALIZATION | AND Il SELECT
b .
& TO MAIN AUDIO PWA'S

Figure 4-16. Master Bias Bus, Two-Speed
Simplified Schematic (PWA 5)
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Table 4-6. Speed Jumper Placement and Bias Switch Setting, Audio Control PWA 5

2-SPEED OPERATION

MASTER BIAS MASTER BIAS
SPEED SET JUMPERS TO DESIRED SPEED (ADJUST S1 POSITION 1) (ADJUST S1 POSITION 11)
HI SPEED J1-130,15,75 R6 R5
LO SPEED J2 -15,75,3.75 R4 R3

NOTE: J3 and J4 to be jumpered to the S (store) positions.

4-SPEED OPERATION

ERASE BUS f
(144 kHz)

JUMPER MASTER BIAS (ADJUST S1 POSITION | ONLY)
J1-30 R6
J3-15 R5
J2-75 R4
J4 —3.75 R3
ERASE RECORD PLAYBACK
l HEAD HEAD HEAD
SEL SYNC SIGNAL PLAYBACK
ERASE RECORD
SIGNAL SIGNAL SIGNAL
UNEQUALIZED
ERASE RECORD REPRODUCE | SEL SYNC AUDIO OUT
CIRCUITS CIRCUITS CIRCUITS

IQ?A

? EQUALIZED
MASTER BIAS BUS REPRODUCE
(432 kHz) AUDIO
AUDIO INPUT BUS
ERASE
RAMPING
AUDIO
SAFE/RECORD —@ TIMING AND CONTROL OUTPUT p———mm
ciRrcuiTs | Aubio
TAPE SPEED CONTROL | SELECTED SPEED SIGNALS ouT
SPEED——®1 "JGic (EQUALIZED
| conTrROL REPRODUCE
TAPE/INPUT
SELECT — AUDIO OR
TAPE/INPUT SWITCHING INPUT AUDIO)
Figure 4-17. Main Audio Simplified Block Diagram
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DUAL SPEED
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® SENSES 1/11
BIAS SWITCH
POSITION AND
SELECTS
DESIRED RECORD
EQUALIZER
CIRCUITS IN
DUAL SPEED
MODE

A5
- §2/83 as SPEED
HI/LOW SELECT DECODER 4S/DUAL SPEED SELECT
SPEED — 5
SELECT ® DECODES
SWITCH SPEED SELECT
BCD LINES
® SENSES
SPEED SELECT
SWITCH POSI-
TION AND
ACTIVATES/
DEACTIVATES s2/53
gg&'EiPEED DECODED SPEED DECODED
Pwas-sPEED | circuiTs SPEED SrCT | SPEED
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THROUGH 4 —>>
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DUAL SPEED
MODE

A6

MODE
SELECT
MULTIPLEXER

® SELECTS DUAL
SPEED FROM
A8 OR DECODED
SPEED FROM A5

SELECTED
SPEED
—-———-—’

Figure 4-25. 4-Speed PADNET

Tape Speed Circuits,

Simplified Block Diagram
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4-SPEED PADNET
A6
MODE
SELECT
$2/53 MULTIPLEXER
MAIN AUDIO -| o= S
PWA 1,2,3,0R 4 as 13
11 14
o
a 6
O-
5 4
| A5 O- 2 A
6
SPEED O-
DECODER 7 15
O- 10
e .
11
I 2 —{ AuDIO
SSA >11 - 12 CIRCUITS
| s R
3 A10 13
ssB >12 4s 13
5 7
| 5 6 O 6 5
3 B
11 3
S2 A10
| e :
4
S 14 A8 O
I 3 a DUAL
SPEED
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I CIRCUIT
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15
D3
1 2
I ;
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Figure 4-26. 4-Speed PADNET
Tape Speed Select Circuits,
Simplified Block Diagram
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Figure 4-31. lllegal Speed Signal Generator, Simplified Schematic

capacitor C7 is shorted out by FET switch Q2,
When 4S is selected and the 30 in/s is activated,
the low on pin 1 of S1 is felt on pin 8 when the
first portion of S1 is in the ON position. This low
is routed to OR gate A1. The low on pin 1 of A1
activates FET switch Q2 shorting out C7. The
path, for any other tape speed with the appropriate
portion of S1 closed, will be similar.

4-84. lllegal Speed Signal Generator. (See Fig-
ure 4-31). An illegal speed signal (ISL) is generated
when a speed is selected on the speed select rotary
switch that the S2/S3 speed select switches on the
PADNET are not configured to accommodate or
if S2 and S3 are both set for the same speed.

When an illegal speed is selected all the outputs of
mode select multiplexer A6 go high, enabling AND
gate A1. The high on pin 13 of A1 turns Q1 on
and the ground on the emitter of Q1 is routed to
pin 28 of the PADNET. When S2 or S3 on the
PADNET is in the 4S position, a wrong speed
signal cannot be generated.

485. Bias Normalizing and Filtering Circuits
(See drawing No. 4840468). The 432-kHz bias
signal enters the PADNET on pin FF where it is

routed to the bias normalizing and filtering cir-
cuits. Bias normalizing resistor R1/R2 provides
level setting of the received 432 kHz from the
master bias bus via BIAS NORM potentiometer
R1. The level normalized bias signal is then filtered
by bandpass filter L1/C1 on the PADNET. The
bias signal is then routed to pin 26 on the
PADNET and pin 26 on the main audio boards.
4-86. Input/Output Assembly

Up to two input/output modules may be mounted
side-by-side in an input/output assembly. One
module is required for each audio channel, and
each module contains a line input and a line output
transformer that permits balanced line operation, a
line driver, switchable peak/vu level meter, and
input and output level controls with preset/manual
switch controls. Figure 4-32 is a simplified block
diagram of the input/output assembly, drawing
4840427 is the schematic of the input/output
mainframe assembly, and drawing 4840421 is the
schematic of the input/output module (schematics
are in Section 6 of this manual).

487. Line Input Amplifier. The audio line in-
put signal to be recorded is applied to the input of

AMPEX 4890407-04
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Table 4-8. Counter Data Word Format

MODULO TIME

Tape-Speed Divider to
(modulo depends on tape speed selected)

Tenths of Seconds (modulo 10) 14
Units of Seconds (modulo 10) to
Tens of Seconds (modulo 6) t3
Units of Minutes (modulo 10) t4
Tens of Minutes (modulo 6) tg
Units of Hours (modulo 10) g
Tens of Hours (modulo 10) t7

speed. Since the tach pulses are generated at a rate
of 20 times per 7.5 inches of tape, the modulus of
the digit at time tg varies with the tape speed
selected to divide the tach pulses by a factor which
provides 10 pulses per second at the selected
operating speed. At a selected operating speed of
30, 15, 75, and 3.75 inches per second, the
modulus of the digit at tg is 8, 4,2, and 1, respec-
tively. The digits at times tq through t7 represent
the operating time in hours, minutes, seconds, and
tenths of a second at the selected operating time.
Only five digits are displayed on the control unit.

The digits at time t1 through tg or at time ty
through tg may be selected by link strapping on
the tape timer logic assembly to display tenths of
a second, seconds, and minutes or to display
seconds, minutes, and hours, respectively, on the
control unit display. The output signals from the
ring counter are strapped to the enable signal lines,
DS-1 through DS-5, to select the appropriate digit
on the control unit display.

The tape up/down counter in the tape timer logic
consists of shift register A2/A3, adder A1, ones
subtractor A9 modulo boundary detector A8, and
carry flip-flop A33-7. The up/down counter shifts
each digit in the counter data word in a 4-bit slice
to the data output lines. If a tach pulse is not
received by the tape timer logic within the previous
cycle (tg through ty7), the data is recirculated
through the up/down counter without being
modified. If a tach pulse is received by the tape
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timer logic during the previous cycle (tg through
t7), the count in the up/down counter is incre-
mented by one when the tape motion is in a
forward direction, or decremented by one when
the tape motion is in the reverse direction.

The timing and control logic of the tape timer con-
sists of ring counter A26, direction latch A33-2,
modulo logic A19/A25, complementary encoder
A13/A14, and tach pulse latch A21/A27. Ring
counter A26 is clocked by the positive-going edge
of the 432-kHz signal and generates the 8-bit time
intervals (tg to t7) for one cycle of operation of
the up/down counter. The modulo logic A19/A25
receives the speed selector signals, SSA and SSB,
from the tape transport speed selector switch and
timing information from the ring counter A26. The
modulo logic generates the 15°s complement of the
modulus for each digit in the counter data word at
the corresponding time interval. The modulo in-
formation, in 15's complement form, is sent to
complementary encoder A13/A14. Complemen-
tary encoder A13/A14 provides the modulus or its
complement to ones subtractor A9 or modulo
boundary detector A8, respectively. Direction
latch A33-2, which is set by the tape up/down
command TDR, generates the control signal UP to

- complementary encoder A13/A14. The UP signal,

if set (high), gates the complemented modulus to
modulo boundary detector A8. If the UP signal is
reset (low), the modulus is sent to subtractor A9.
The UP signal is also sent to adder A1 where it
provides the control signal to increment to decre-

-ment the counter when a tach pulse has been

received.

The modulo information is sent to the comple-
mentary encoder A13/A14 which provides the
modulus or its complement to the ones subtractor
A9 or the modulo boundary detector A8, respec-
tively. Tape direction latch A33-2, which is set by
the tape up/down command (TDR), generates the
control signal (UP) to the complementary encoder
A13/A14. The UP signal, if set (high), gates the
4-bit complement of the modulus to' modulo
boundary detector A8. If the UP signal is reset
fow), the modulus is sent to the ones subtractor
A9 in BCD. The UP signal is also sent to adder A1
where it provides the control signal to increment
or decrement the counter when a tach pulse has
been received.
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capacitor C7, -20-Vdc floating reference capacitor
C3, overcurrent shutdown transistors Q5/Q8/Q4/
Q1, +20-Vdc driver Q7, -20-Vdc driver Q2, +20-
Vdc series-pass transistor Q8, and -20 Vdc series-
pass transistor Q9. (Q8 and Q9 are located
on the transport heat sink.) The 20-volt electroni-
cally filtered supply provides +20 Vdc and
-20 Vdc (22 Vdc, nominal) for use by the audio
circuits. The 20-voit rectifier A1 is a bridge rectifier
assembly connected to the secondary winding of
transformer T1 to act as two full-wave rectifiers;
one rectifier to provide the +20 Vdc and the other
rectifier to provide the -20 Vdc. The outputs of
20-volt rectifier A1 provide the +20-Vdc and

-20-Vdc floating references via capacitor C7 and

driver Q7 for the +20-Vdc and via capacitor C3
and. driver Q2 for the -20 Vdc. Drivers Q7 and
Q2 provide the electronically filtered +20 Vdc and
-20 Vdc to the +20-Vdc series-pass transistor Q8
and -20-Vdc series-pass transistor Q9, respectively.
Overcurrent shutdown transistors Q5/Q8/Q4/Q1
provide dual shutdown of the +20-Vdc and
-20-Vdc outputs when excessive current is drawn
from either output. If excessive current is drawn
from either +20-Vdc or -20-Vdc output, over-
current shutdown transistors Q5/Q8/Q4/Q1 will
cause both outputs to go to 0 Vdc and remain at
0 Vdc until power is removed for approximately
10 seconds and reapplied. Transistors Q5 and Q4
and resistors R6 and R16 provide current sensing
for the +20-Vdc and -20-Vdc outputs, respectively.
The output at the collectors of Q5 and Q4 go to
the bases of each other and to the bases of tran-
sistors Q8 and Q1, which shunt the floating refer-
ences to drivers Q7 and Q2 and cause the outputs
to go to 0 Vdc for both +20 Vdc and -20 Vdc.

4-107. 5-Vdc Regulated Supply. The 5-Vdc reg-
ulated supply consists of +5-Vdc rectifier CR1/
CR2, +5-Vdc reference A1, +5-Vdc driver Q3,
+5-Vdc series-pass transistor Q10, and crowbar
Q9. The current for A1 is supplied from the audio
+20V source. It is routed through R5, CR5, and
filtered by C1. Additionally, reel servo interlock
and dynamic brake K1/Q6/Q10 are operated from
the 5-Vdc regulated supply. The 5-Vdc regulated
supply provides the +5 Vdc to the TTL circuits
on the ATR-100. The reel servo interlock and
dynamic braking provides dynamic braking of the
takeup and supply motors in the event of power
failure or loss of reel servo control.
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The +5-Vdc rectifier CR1/CR2 consists of a full-
wave rectifier and associated filter capacitor. The
rectified +5 Vdc goes to +5-Vdc reference A1 and
+5-Vdc series-pass transistor Q10, via a 5 ampere
fuse (F2). The +5-Vdc reference A1 provides a
reference voltage to the base of driver Q3, which is
connected to +5-Vdc series-pass transistor Q10 in‘a
darlington configuration. Series-pass transistor Q10
provides the current required by the TTL circuits
at the reference voltage minus the voltage drop
across the base-to-emitter drop of Q3 and Q10.
Part of output from +5-Vdc series-pass transistor
Q10 is sampled by crowbar Q9 via 5.6V zener
diode VR2. When the voltage at the output of
series-pass transistor Q10 rises above +5.6V plus
the trip voltage required to trigger SCR Q9, the
current through zener diode VR2 rises and pro-
vides the gate current to SCR Q9 in crowbar Q9/
VR2. SCR Q9 is connected across the +5-Vdc
input, to series-pass transistor Q10, and ground.
When SCR Q9 conducts, the +5-Vdc input to
series-pass transistor Q10 is shunted to ground
causing fuse F2 to open.

Reel servo interlock and dynamic brake K1/Q6/
Q10 contains relay driver Q6/Q10, double-pole
double-throw relay K1, full-wave rectifier CR9/
CR10, and motor loads DS1/R15 and DS2/R4.
Reel servo interlock and dynamic brake K1/Q6/
Q10 disconnects the output of supply motor MDA
and takeup motor MDA from the supply and
takeup motors, respectively, and connects the
motor loads to the motor to provide dynamic
braking when reel servo on (SVO) goes high or
+5 Vdc is lost.

Full-wave rectifier CR9/CR10 provides +24 Vdc
from transformer T1 to the high (A) side of relay
coil K1. The return for relay coil K1 is provided by
relay driver Q6/Q10. When SVO is low (0 Vdc) and
+5 Vdc is present at the output of the 5-Vdc
regulated supply, relay driver Q6/Q10 provides a
return path and energizes relay coil K1. When K1 is
energized, the supply motor MDA is connected to
the supply motor and the takeup motor MDA is
connected to the takeup motor. If SVO goes high
or +5 Vdc is lost, K1 is de-energized. When K1 is
de-energized, the takeup motor is switched from
the takeup motor MDA to motor load DS1/R15
and the supply motor is switched from the supply
motor MDA to motor load DS2/R4. Motor loads
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The high from A15-8 causes the SEARCH indicator
light to go out. (Also wakeup circuit C9/R10 clears
flip-flops A15-5/A15-9.) The high from A15-8 trig-
gers one-shots A2-56 and A2-4. The low from A2-4
is inverted by A4-11 and A5-3 to supply a stop
pulse, at pin 12 of the PWA, which is routed to the
tape transport.

4-111. Search-Play Mode. |f while in search mode
the transport play pushbutton is pressed, the trans-
port will enter play mode when the cue point is
reached. In order to enter play mode, the SPSTC
circuitry generates a play pulse with a longer dura-
tion than a stop pulse. While in search mode, the
high from A15-9 enables 2.0 Hz oscillator A8-5,
and pin 10 of gate A4-8 is enabled. When the trans-
port play pushbutton is pressed, a low play com-
mand enters the PWA at pin 16 and is inverted by
gate A4-6 and A4-8. The low from A4-8 presets
play memory flip-flop A10-9. The high from A10-9

4.76

enables gate A9-11 which causes the PLAY indica-
tor to flash at a 2 Hz rate. When the cue point is
reached, counter PWA gate A10-6 is enabled as a
result of counter A1, A3, A4, and A6 max/min
output going high. This causes search memory flip-
flops A15-5/A15-9 to be clocked low. The low
from A159 causes FWD and RWD drive gates
A3-12 and A3-8 to be inhibited, and the 2.0 kHz
oscillator to be reset. The high from A15-8 triggers
one shots A2-4 and A2-5, and the low going pulse
from A2-4 is inverted by A4-11 and A5-3 to pro-
vide a low stop pulse. In order to then enter play
mode, a train of play pulses is generated for a
longer duration than the stop pulses. The high
going pulse from play one-shot A2-5 enables gate
A3-6 at pin 5 to pass the reference frequency from
counter PWA A14-9 to generate a train of pulses
for the play command. When A2-5 times out, the
positive going trailing edge of the pulse from A2-12
resets the play memory flip-flop A10-9.

AMPEX 4890407-04
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Table 5-14. Overall Signal-to-Noise Ratio Specifications

TAPE SPEED 30 Hz — 18 kHz .ANSI “A"” CCIR REC 468
AND EQUALIZATION TRACK FORMAT UNWEIGHTED WEIGHTED WEIGHTED

30in/s AES Full Track 77 dB 81dB 73 dB
2-Track and 4-Track 72dB 76 dB 67 dB
15 in/s IEC/CCIR Full Track 74 dB 78 dB 70 dB
2-Track and 4-Track 70 dB 74 dB 65 dB
15in/s NAB Full -Track 73 dB 77 dB 69 dB
2-Track and 4-Track 69dB 73 dB 63 dB
7.5 in/s NAB Full Track 75dB 78 dB 70 dB
2-Track and 4-Track 71dB 74 dB 63 dB
.7.5in/s IEC/CCIR Full Track 71dB 76 dB 67 dB
2-Track and 4-Track 68 dB 71dB 62 dB
3.75in/s IEC/NAB™ Full Track 68 dB 72 dB 64 dB
2-Track and 4-Track 64 dB 66 dB 57 dB

*At 3.75 in/s, overall signal-to-noise ratio is measiured with respect to a record level of 740 nWb/m (6 dB above operating level of
370 nWb/m). At 740 nWb/m, mid-frequency, third harmonic distortion is less than 3%.

All signal-to-noise ratio figures given are with respect to a level 9 dB above 370 nWb/m when using Ampex 456 tape or its direct

equivalent.
Table 5-15. Typical Standby Signal-to-Noise Ratio Specifications
TAPE SPEED 30 Hz — 18 kHz ANSI “A” CCIR REC 468

AND EQUALIZATION TRACK FORMAT UNWEIGHTED WEIGHTED WEIGHTED
30in/s AES Full Track 82 dB 90 dB 88 dB
2-Track and 4-Track 78 dB 86 dB 85 dB
15in/s lEC/CCH.R Full Track 80dB 90dB 84 dB
or NAB 2-Track and 4-Track 76 dB 86 dB 80 dB
7.5in/s IEC/CCIR Full Track 78 dB 86 dB 82dB
or NAB 2-Track and 4-Track 75 dB 83 dB 76 dB
3.75in/s IEC/NAB* " Full Track 74 dB 80 dB 77 dB
2-Track and 4-Track 70dB 76 dB 70dB

equivalent.

*At 3.75 in/s, overall signal-to-noise ratio is measured with respect to a record level of 740 nWb/m (6 dB above operating level of
370 nWb/m). At 740 nWb/m, mid-frequency, third harmonic distortion is less than 3%.

All signal-to-noise ratio figures given are with respect to a level 9 dB above 370 nWb/m when using Ampex 456 tape or its direct
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or Input Modes Troubleshooting Flow Chart
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Figure 5-43.

No Recording on Tape-
Troubleshooting Flow Chart
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Figure 5-44.

No or Poor Erase-

Troubleshooting Flow Chart
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NOTES: UMLESS OTHERWISE SPECFED
1, RESSTAMCE 1S IN OWMS, /AW, S%.

2. CAPACITAMCE 1S\ MICROFARADS.
3, FETS ARE S8B0-304
4. DIODES ARE OV3-599
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[B=> 31 AND 34, T2 AMD I3 ARE CONMECTED l
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Schematic No. 4840468C.
4 Speed/Dual PADNET Assembly
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