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Groups

1) Generator (G)

2) Master {M)

J) Slave (S)

4) MIDI (D)

5) System (Z)

6) Evenl (E)
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D_TC 00 00 00 00

D_GFS 00 00 00 OO.0D
D_ER® GO 00 900 00.00

00

D_SLEW

I_60
I_IN
£_0uT
I_END

E_01
E_02
E_03
E_04
E_0%
E_0&
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501}
602
603
604

| 605

MOl
HO2
MNO3
MO&
HO5
NO6

HO7

$01
502
503
504

00
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00

505
506
507
508

Dol
Do2
nos
DOy
Do5
Do6
po7
BOB

pos
D10
Dll
D12
013
Dly
B15

| D16

101
102
203
208
05
106
207
208
09
L10

711
12
£13
Ily
£15
Il6
17
I18
Il9
£20

ECQ1

ELD
Ell
El12

LE13

Meru Hems

PRESET 01000000

COPY MODE = XFER/JAM

TC COPY = TC/UB/ZETATINE
UB COFY = UB/TC/OFF
CONSTANTS -2

PRESET —-——c-—-
MASTER = READER/GENERATOR
OUTPUT = TRANSPORT/OFF/AUX3-1D

LIMIT -
TRANSPORY -2
SAYE TRANSPORT->
CONSTANTS -2
PRESET ———-——-

LOCK MODE = ADR/FWL/AUTO
SLON RELOCK = QFF/QN
SPLICE TRAP = OFF/ON

LINIT  —mmmmmm-
TRARSPORT -
SAVE TRANSPORT-)
CONSTANTS ->
EDIT ->
S0NG SETUP -3
LEARN NODE -3
LEARN GNTEZE — B
FPB FRN = 24

RERGE = OFF/REAL-TINE/NO REAL-TIME/ALL
MIDI CLK = ON/JON+SSEL/DT LOCK/OFF

BIDI THRU = IN/OUT-2

MIDL TC = OFF/ZETATINE

LOCK MODE — ADR/FWL/AUTO

SLOW RELOCK — OFF/ON

SPLLICE TRAP = OFF/ON

TIMEBASE -2

MAP LOAD/SAYE ->

BEEP = QFF/RAT/RNT COURT/NIDI/MIDI CQUNT/RMT+NIDI/RMT+MIDI CT
MIDI CONSYS -5

IN/OUY = RECORD/REHEARSE

AUTO EDIT = OFF/ON/ON+CUE

PREROLL = 00 OO0

LOOP = OFF/CYCLE/AUTO REW/AUTD STOP
FRANES = 30.00/24/25/29.97/29.97 DF
RESOLYE = OFF/YIDEO/AUX IN

IETATIBE = MASTER/SLAVE

COMPUTER PORY -3

R5-232 BAUD -3

R5=-232 FORMAT -2

CONTROL PORT -2

S¥YS ADDR = 0/82B2

XOUT TIP = AUX 1/TIHABASE/OFF

XOGUT RING = AUX 2/0FF

LGCAL CHASE — ON/OFF

RAT REC'D = SYSTEM/SLAYE

RAT 2-ECHO = OFF/ON

ZETA TC LIMK = OFF/ON

CLEAR REGISTERS

SYSTEM RESET =5

EV_01 = DISARMED/AUX DUT/NIDI NOTE/WMIDI PROG/REMOTE FN

]

EY_10 = DISARPED/AUX OUT/MIDI NOTE/MIDI PROG/REMOTE FN
EY_ALL DISARM

MIDI TRIGGERS ->

EYENT CONSTANTS ->
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Entering Data Into & Group Selection Sat GOTOQ Point
DISPLAY CURSOR = INDEX_ X DISPLAY SHIFT  CURSOR —a INDEX =
GROUP (to number ko {to change GROUP SELECT {to number to (lo change
X_*X be changed) number) I_XX I_GG be changed) number)
Synchronize Master Slave MIDY Capturing s GOTO Point
ENABLE ENABLE ENABLE (move tape DISPLAY SHIFT CAPTURE
MASTER SLAVE MIDi 1o desired GROUP  SELECT
- capivres cumrent
GOTO point) 1_xx I_80 masier time code
Transport Stert / Stop
ENABLE SYSTEM Entering an END Point
TRANSPORT(S)  STOP/CONT DISPLAY  SHIFT  CURSOR ™=  INDEXX
GROUP  SELECT {10 PUMber 10 (to change
Generator Start/ Stop Z2_XX I_ERD be changed) number)
DISPLAY SHIFT (enter GEN
GROUP SELECT gerwrator  RUN Set Slave Lock Mode
slarting
6. XX -TC address) DISPLAY MENU  INDEXX CURSOR > INDEX X
GRouP 502 (Mmove clreor {choose
Locating to GOTO Point 5_XX SXX fock mode = XX o right) lock moda)
(enier or CAPTURE SHIFT
GOTO point) GOTO Setting CYCLE Function
{ontor GOTO  DISPLAY MENY INDEXX CURSOR o=  INDEX X
Capture Slave Offsst and END GROUP (move cursor
DISPLAY SHIFT CAPTURE points) I XX Ixx 104 to right) {loop = cycle)
GROUP SELECT offsol =
S$_xX $_OFS STC —MTC Slewing Slave Offset
DISPLAY  SHIFT CURSOR ===  INDEX X CAPTURE
Pressing DISPLAY GROUP changes the display GROUP  SELECT (select advanceirelard  Of CLEAR
1o the next group. $_xX S_SLEW slew rate) (slave xport)
Pressing DISPLAY SHIFT SELECT moves ko
the next salection in the group, Set System Frame Rete
Pressing MENU shows the cument group menu, DISPLAY MENU  INDEX X CURSOR o=  INDEX_ X
Prassing PREV (SHIFT MENU) moves the GROUP 105 (Move cursor (choose
display 1o the previously accossed menu lovel. I_XX IXX frames = XX to right) frame rate)
Regensrate Time Code Select Mastar {or Slave) Transport
Connecl old code inlo master reader DISPLAY MENU  INDEX X MENU INCEXX  CAPTURE
Select XFER or JAM in GEN COPY menu GROUP NO5 AX (jonamoof  CONSTS
Press SHIFT COPY Master:  M_xX NXX  TRANSPORY -> TRANSPORT  masterxport)  LOADED
Start old coda source $06 XX {lo name of CONSTS
Generator oulputs regenerated code Slave:  S_XX * SXX TRANSPORT -> TRANSPORT  slave xport) LOADED
Resolving
DISPLAY MENU INDEX = CURSOR = INDEX = connact amber LED
GROUP exiernal relorence o will be on aokd if
Ins {move cursor (choosa EXT SYNC sounce)
I_XX 2xX resoive = XX ‘o right} YIDEO / AUX / OFF VIDEQ IN or AUXIN locked lo XREF
Ssiting an Event

DISPLAY SHIFTSELECT eonleror CAPTURE DISPLAY MENU

INDEX 2 CURSORZL then INDEX . CURSOR— then INDEX =

GROUP E_0L (tip) or dasied tme code GROUP EY_0L1 {o anmneavent 1) (choose o arm or dsarm
E_XX £_02(ing)  ¥ddreas or event E_XX EXX E01 EY_02 {lo arm event 2) evenl lisled on display)
Automate Record Function {Punch In / Punch Qut)
onler or CAPTURE record  enler or CAPTURE record  MENU  INDEX X INDEX X ENABLE M-REC andior S-REC
start address {punch in) siop address (punch oul) 201 (choosa RECORD or {© arm masier and/or
I_IN Z_0uT XX nout » XX REHEARSE funclion) slave record function)



1 INTRODUCTION - Getting Started

1.1 The ZETA-THREE Manual

The ZETA-THREE is easy to use, but it is capable of periorming some very diverse and
sophisticated synchrenizing and MIDI tasks. This manual includes three chapters which describe
how to basically usée the ZETA-THREE. Other chapters in the manual provide additional
information for referenca and for more complex.operations.

IMPORTANT - Unless you are very familiar with time code and synchronization operations,
please read Appendices A and B. These Appendices provide background information which is
needed to use this manual. The appendices will not only help you understand {ime code and
synchronizing in general, but will also inform you about ZETA-THREE functions and routines
which will help you in various synchronizing stuations.

1.2 _Finding the Information You Need

Chapter 2, Installing Your ZETA-THREE, provides instructions for instailing the ZETA-THREE
unit. This chapter also inciudes information about providing power to the unit, i.e. power cord
attachment, power requirements and limitations, and fusing.

Chapter 3, Getting Acquainted with Your ZETA-THREE, provides instructions to help you
become familiar with the basic operation of the ZETA-THREE. This chapter also includes
information about locating Groups and Menus and how to enter or change information in Group
and Menu items.

Chapter 4, Basic ZETA-THREE Operations, presents step-by-step procedures {or generating,
recording, and reading time code and how to synchronize two transpons. This chapter aiso
describes the cable connections needed for all the procedures described. The information in this
chapter, along with the information found in Chapter 3, explains the general use of each of the
front panel keys.

Chapter 5, General Operations, assumes that the user has a working knowledge of the
ZETA-THREE and describes its most commonly used functions. Chapter 5 also provides
common set-up schemes for various synchronizing operations.

Chapter 8, MtDI Section, dascribes all MIDI operations in detail. Functions incClude syncronizing a
sequencer to time code via the ZETA-THREE's internal Tempo Map, and entering, fearning and
editing the Tempo Map.

Chapter 13, Computer Port [Adams-Smith Protocols], will be needed by anyone writing
software 10 communicate serially with the ZETA-THREE. The chapter contains general
descriptions of the internai software operations and hardware connections, plus a complete list of
communication protocoils.

Appendix A, Time Code, provides information about what SMPTE/EBU time code is, and how
time code is used by synchronizers such as the ZETA-THREE.
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Appendix B, Synchronization, provides valuabie general information about the synchronizing
process.

Appendix C, Cable and Back Panel information, includes power information and pin
connections for each connector found on the ZETA-THREE's rear panel.

Appendix D, ZETA-THREE Menus, describes each of the items in the ZETA-THREE's Menus.
Each possible setting of each item, and its effect on the ZETA-THREE, is also described.

Appendix E, Slave Transport Constants, lists and describes internal parameters which are used
to adapt the ZETA-THREE slave syncronizer section to specific tape transports. These are
loaded automatically when a transport is selected, but may be further manipulated by the user if
SO desired.

The Master Transport section uses a subset of these parameters.

Appendix F, MIDI Section Constants, describes similar operating parameters for the MIDI
section.

Appendix G, Generator Constants, contains parameters for control of the Time Code generator.

Appendix H, Events Constants, lists parameters to control the finer points of Event triggering.



Chapter 2 - Installing Your ZETA-THREE
About this Chapter...

The ZETA-THREE unit requires no internal assembly.
This chapter provides mounting and power-up instructions for
the unit.

This chapter, along with chapters 3 and 4, includes
numbers in brackets following the name of a front panel key
or rear panel connector {(i.e. GEN RUN [10]). The numbers
refer to the location of the key or connector on the diagram
provided at the very beginning of this manual. The diagram
and assocliated numbers can help you locate a specific key or
connector easily.

2.1 Mounting

The ZETA-THREE unit is designed to operate in a studio
environment and should not be subjected to extremes of heat,
humidity, dust, shock or vibration.

- The ZETA-THREE is shipped ready for rack-mounting. The
mounting angles can be removed if table-top placement of the
unit 1s desired. The positioning of these angles is shown
in Figure 2.1. The ZETA-THREE may be rack- or cabinet-
mounted using only the Rack Mounting Angles.

If the ZETA-THREE is to be mounted on a desk or table,
or on top of another piece of equipment, Rubber Feet should
be installed on all four corners. The Feet available with
the ZETA-THREE are of the self-adhering type; nc holes need
to be drilled in the bottom of the ZETA-THREE.

CAUTION

DO NOT, under any clircumstances, drill
into the ZETA-THRER's casing.

An optional slide kit may be purchased for the ZETA-
THREE from yocur ZETA-THREE dealer. The slides will allow
the ZETA-THREE tco slide freely inte and out of the rack or
cabinet. Threaded inserts have been provided on the sides
of the ZETA-THREE for the purpose of mounting the slides.
Installation of the slide kit requires that one rack space
be provided both above and below the ZETA-THRER.

Chapter 2
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CAUTION L

Do not mount the instrument over or under
equipment which generates an unusual amount of
heat.

oy COVER
g oA (2) Hhﬂﬂxwmmamx
ors
: » "ol @
ol & F
L~ ® o
L 'DJ |
THREADED [NSERTS
REMOYABLE roR OPT IONAL
RACK MOUNT |NG Figure 2.1 THE ZETA~THREE SLIDE KIT (2}
ANGLES

2.2 FPower

2.2.1 .Power Requirements

THE ZETA-THREE WILL OPERATE FROM ANY POWER SOURCE
WITHIN THE RANGE OF 90 TO 260 VOLTS, 95 VA, 50-60 Hz AC.
For example, NO adjustments are necessary when switching
from 1007120V to 220/240V.

To achieve optimum reliable operation, the ZETA-THREE
should be connected to power mains which provide noise-free
current (i.e. not the same cirecuit as other machinery).

2.2.2 Power Connections

The ZETA-THREE is supplied with a 3-wire power cord.
One end of the power cord is to be plugged into the MAINS
INPUT (34] on the back panel of the ZETA-THREE, as shown in
Figure 2.2. The other end of the power cord is supplied
with a standard USA-type 3-pin, which may be plugged into
any 3-wire, proverly grounded power ocutlet of sufficient
capacity. If the USA-type plug is not appropriate (i.e. for
European use), it may be replaced with an appropriate
connector.

Power cords should be routed se that they are not
likely to be walked on or pinched by items rlaced upon or
against them.

Chapter 2
Manual Page 4



Figure 2.2 Attachment of power cord

After the ZETA-THREE unit is plugged in, power to the

unit may be turned ON and QOFF by operating the ON/OFF switch
{331 on the back panel.

The ZETA-THREE is supplied with a 2A, 250V fuse, 5mm
wide X 20mm long. The fuse is found inside the unit. To
replace the fuse, unscrew the two screws on the top of the
unit, as pictured in Figure 2.1, and slide the cover back.

WARNING

Always be sure that the unit is
unrlugged whenever the cover is to
be opened.

- " gy Y e
-— W L, oy O g, g A

Looking down intc the ZETA-THREE from the front, the
fuse can be seen in the left, rear quadrant of the unit. BE
CERTAIN THE UNIT IS UNPLUGGED BEFORE ATTEMPTING TO REPLACE
THE FUSE. Replace the fuse with one of equivalent value and

slide the cover back to the unit. Replace both top cover
Screws,

2.3 Rear Panel Connectors
Each connector on the rear panel has specific uses.

Please refer to Appendix C for spvecific information
concerning the ZETA-THREE’s rear panel cﬂnnectars.

Chapter 2
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Chapter 3 - Getting Acquainted with Your ZETA-THREE

This chapter provides step-by-step procedures to help
you become familiar wlth the front panel of the ZETA-THREE,
and explains how to read the display and how to access the
ZETA-THREE's data displays and Menu items. Follow the steps
described in each section to learn what the ZETA-THREE dces
when the keyvs are pressed.

When following this chapter, feel free to practice
using the front panel keys. Don’t worry about making
mistakes; the ZETA-THREE will not be damaged if the wrong
key is pressed.

3.1 The Display

When the ZETA-THREE’'s power is turned on, the front
panel display appears as shown in Figure 3.1, This type of
display is called a "Group”. A Group display contains
information relevant to that Group. The ZETA-THREE contains
six Groups.

'In each Group, the character on the left, in the IDENT
section of the display, IDENTifies the Group. The IDENT
characters are mnemcnics of the actual names of the Groups:
G for Generator, M for Master transport, 8 for Slave
transport, D for MIDI, Z for ZETA-THREE system, E for
Events.

The IDENT characters immediately to the right of the
Group mnemonic IDENTify the display SELECTed. For instance,

the letters G_TC ldentify the display as "Generator Time
Code" . '

The characters to the right of the Group’s IDENTity
display information relevant to the current Group and
SELECTion. In the case of the Generator Time Code display,
the contents on the right repraesent the time code number
that the generator is currently generating.

The location of the cursor is indicated by the blinking
character (in Figure 3.1, the left hand digit in the "HOURS"
section of the display). The cursor may be moved across the
display. Its location defines which character on the
display may be changed.

Chapter 3
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+ .
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L FRAMES —]
1 J

v —— — Y,
IDENT SECT ION IDENT SECTION IDENTIF(ES
IDENTIFIES THL THE GROUP—-ITEM WHICH IS
GROUP- | TEM PRESENTLY SHOWN ON THE
WHICH 15 D1 SPLAY
PRESENTLY L
SHOWN ON THE BLINKING DIGIT INDICATES
DISPLAY CURSOR POSITION. HERE, THE

TENS OF HOURS CHARACTER MAY
BE CHANGED.

Figure 3.1 Power—up Display

3.2 The Front Panel Keys

The keys on the front panel are used to accomplish a
variety of functions. This manual describes all of the
ZETA-THREE functions that may be accessed through the front
panel display and keys.

Figure 3.2 shows how the front panel key labels should
be interpreted.

Shiftad function of key (RED) type

" # GEN  SYSTEM
Name of key {states what lype I | | ..._/
of function the key controls CoPyl | Gar
SHIFT RUN STOP/CONT e

Primary function of key (BLUE type)

SHIFT Key (used to activate shifted
function — those function in RED type)

Figure 3.2 Front panel {abels

Chapter 3
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Most of the keys support two functions. The primary
function of a key 1s labeled above the key in blue and the
SHIFTed (secondary) function is labeled in red. When the
SHIFT key [9]) is pressed, its LED lights. While that red
LED is on, the key containing the desired SHIFTed function
can be pressed to implement the SHIFTed function.

in this manual, the un-SHI¥Ted functions of a key will
be written as, for example, GEN RUN. The shifted function
of a key will be written as, for example, GEN COPY [SHIFT
GEN RUN], indicating that both the SHIFT key (key number "g"
on the diagram at the beginning of the manual) and the GEN
RUN key need to be pressed to activate the function.

3.3 Using the SHIFT Key
The SHIFT key may be used one of two ways:

1} Press the SHIFT key once to light its red LED. Then
press any other key, and the SHIFT key’s LED will turn
off. If the SHIFT key is pressed inadvertantly,
pressing the SHIFT key a second time will "unshift" the
key, and the red LED on the SHIFT key will turn off.

2) Press and hold down the SHIFT key {(its red LED remains

Cn). Then, while holding the SHITT key down, press the
key which contains the desired function. This
procedure is useful for repeated SHIFTed keystrokes
because, as long as the SHIPFT key is held down, the
SHIFT function remains activated.

NOTE

The SHIFT key on the left side of the
ZETA-THREE’s front panel affects only
the keys on the left side of the panel,
while the SHIFT key on the right side of
the panel affects only the keys on the
right side of the ZETA-THREE panel.

3.4 Entering and Modifving Data
{Using the Cursor)

Data in the ZETA-THREE’s Selection and Menu displays is
entered or modified by using the CURSOR -> and CURSOR <-
keys to place a visual indicator (called a Cursor) at the
character {or word) to be entered or modified. Once the
cursor is in the correct position, the /\ (Index up) or \/

Chapter 3
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(Index down) key is used to enter or modify the character
(or word),

For example, suppose it is desired to have the Time
Code Generator begin counting from a particular time code
number. This can be accomplished by entering the starting
(initial) time code number into the generator time code.

To enter a particular number into the G_TC selection,
the CURSOR [15] and INDEX [14] keys are used. The cursor is
located at the blinking number in the display. It may bhe
moved across the display to the number that you wish to
change by pressing the CURSOR -> key (to move the cursor to
the right) or the CHRSOR <~ key [SHIFT CURSOR ->] (to move
the cursor to the left).

Once the cursor is positioned at the number which is to
be changed, press the /\ key [{14] to index the number up
(i.e. 1,2,3,4,...) or press the \/ key [SHIFT /\] to index
the number down (i.e. 0,9,8,7,...). All of the numbers in
the item can be changed in this manner.

Some l1tems may sometimes require a negative entry.
Negative numbers are entered by moving the cursor to the
first (left-most) number in the item’s contents and indexing
the number up or down to zero. Pressing .the INDEX \/ key
will cause a "—~" sign to then appear to the left of the
number. Continuing to press the INDEX \/ key will cause the

number to count backwards to -1, -2, etc.. The other
numbers in the item may then be indexed up or down in any
order. As long as the "-" is at the left, the number is

recognized as a negative number.

When told to Run, the generator will begin counting
from the number in the G _TC selection. The cursor
disappears (blinking stops)} when the generator is running.

NOTE

The number entered into an item must be
a valid number for the type of function
the item represents. In the case of the
G_TC Group selection, which contains a
time cdéde address, the values entered
must always represent a valid time code
number. Values outside the time code
range, l.e. 69 minutes, cannot be
entered or displayved.

The same method which is used to change the value in
the G_TC Group selection may be used to change thﬂ_number in

Chapter 3
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any display. The method for gaining access to the other
Groups and selections is described in Section 3.50.

Some Group selections (namely those in the Bystem and
Events Groups) contain a set of dashes instead of numbers.
The dashes mean that there is no entry in the item or that
the item has been cleared. HNumbers can be entered, using
+the CURSOR and INDEX keys, as they were entered into the
G_TC display, but, if it is desireable to clear the item,
the CLEAR key [SHIFT CAPTURE] must be pressed. 1t is not
acceptable to enter a value of 00:00:00:00 into the item to
clear it, as the ZETA-THREE will interpret an entry of
0Q:00:00:00 as a valid time code address instesd of "no
entry’.

3.5 Galining Access to Other Groups and Selections

In PFigure 3.1 a Group Selection is shown. The name, or
the title, of the Group is given in the IDENT section of the
display. The first character, "G”, tells us that this
display is asscciated with the Generator.

The DISPLAY SELECT key allows you to SELECT the next
item in the Generator Group. When pressing the DISPLAY
SELECT key, the ZETA-THREE will only access Selections |
within the present Group. In Figure 3.1, the display shows
the TIME CODE Selection of the GENERATOR Group.

When the Generator Tlme Code (G_TC) display shown on
the display, press the DISPLAY SELECT key once [SHIFT
DISPLAY GROUP]} to change the display to the Generator User
Bits (G_UB) Selection. Pressing the key again will toggle
back to G_TC. -

Each of the six Groups -- Generator (G), Master (M),
Slave (o), MIDI (D), System (Z), and Event (E) -- contains
two or more Helections which are related to the Group name.
For example, the Generator Group contains two Selections
which were shown to be Generator Time Code (G_TC) and
Generator User Bits {(G_UB). The Slave Group, on the other
hand, contains five Selections: S_TC (Slave Time Code), S_UB
(Slave User Bits), S_OFS (Slave OFSet), S_ERR (Slave ERRor)
and S_SLEW (Slave SLEW).

To gain access to the other Groups, press the DISPLAY
GROUP key. The display will sequence to the next Group each
time the DISPLAY GROUP key is pressed. After all six Groups
in the list have been displayved, pressing the DISPLAY GROUP
key again will toggle the display to the first Group
(Generator). The list of Groups, and the Selections found
in each Group, is shown in Figure 3.3.

Chapter 3
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The Selections in any Group may be accessed by pressing

the DISPLAY SELECT key [SHIFT DISPLAY GROUP],

described in the Generator Group example.

DISPLAY SELECT key repeatedly,

as wWas

By pressing the

the ZETA-THREE will toggle

through the list of Selections and, after all the items in

the Group have been displayed,

list.

Pressing the
DISPLAY GROUP
Key {13] will
cause the display

to show a register .

from tha following
group in the
"GROUP" list,

return to the top of the

GRQUPS - SELECTIONS

1) Generator (G) G=TC
G-UBR

2} Master (M) M-TC
M-UR

(" sutc
5-08
3)  Slave (5) < S5=0FS
S-ERR
5~SLEW

R-TC

01l
Q0

41y
0a

Qo
a0
00
g0

Q0

o0
G0

00
4]¥,

00
ao
Q0
00

Qo

D-BAR/BEAT

1} MIDI (D)

D-0OFS 00 Q0

D-ERR ¢C 0O

O=-SLEW

Z=-IN
3} System (2) 2-0UT
L-00
2-END

B} Event {E) E-01
E-02

Figure 3.3 LIST OF GROUPS AND SELECTIONS

Chapter 3
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Q0
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00
QG
QC
00

QC

00
Qg

00
00
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GO-——:F
00.00
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00.0C

GO

0000700

00
00

R0.00
00.00
00.00

PRESSING

DiSPLAY SELECT
[SHIFT 131 WILL
INDEX THE DISPLAY
TO THE NEXT
GROUP- 1 TEM



3.6 Using Menus

3.86.1 What Is a Menu?

There are six Menus in the ZETA-THREE, one for each
Group. Each Menu c¢ontains a llst of items related to that
Group and, like the Group selections, the title of the Menu
item describes the function that the item affects. For
example, the Generator Menu, shown in Figure 3.4 contains
four items which determine how the ZETA-THREE's time code
generator will operate.

— THE "01" SIGNIFIES
THAT THIS 15 THE FIRST

THE "6 SIGNIFIES ITEM N THE MENU

THAT THIS 15 PART

OF THE GENERATOR
MENL

5911'1 PRESET 01000000
G02 COPY MODE=JAM
G03 COPY=TIME COOE
G04 CONSTANTS ->

T

THE CURSOR WILL BE SEEN

BLINKING AT THE THIRD
CHARACTER WHEN THE

MENU=ITEM I5 FIRST DJSPLAYED
Figure 3.4 THE GENERATOR MENU

Virtually all of the ZETA-THREE’s operations are
directed through the use of the Menus. A complete list of
the Menu items, and information about what each item
affects, is given in Appendix D.

3.6.2 How to Enter and Leave Menus

To access a Menu, press the MENU key. The display will
then show an item of the Menu relevent to the Group
displayed before the MENU key was pressed. For example, if
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the Generator Group is displayed (either Selection), press
the MENU key and the Generator Menu is accessed, as shown in
Figure 3.5.

After pressing the MENU key, notice that the cursor is
located on the last digit of the Menu number (the second and
third characters of the IDENT section of the display). The
cursor must be located on the Menu item number to index to
other items in the Menu. Each ltem in every Menu is
described thoroughly in Appendix D.

To exit the Menu, and return to the Group which was
displayed before the MENU key was pressed, press the DISPLAY
GROUP key.

With the cursor located on the Menu number, index up or
down through the wvarious Menu items for the current Group by
pressing the /\ key or the \/ key. Once a Menu has been
accessed, pressing the /\ key and \/ key will index the
display only through the items of that particular Menu. To
gain access to the items in a different Menu, it is
necessary to press the DISPLAY GROUP key to exit the current
Menu, and then to press it again until the display has been
toggled to the desired Group. Enter that Group’s Menu by
pressing the MENU key again.

3.6.3 The Menu Display

For practice, set the display to the Generator Group
(either Selection). Press the MENU key, and an item from
the @Generator Menu appears on the display.

Use the /\ or \/ key, if necessary, to index to the
Menu item titled "GOl PRESET 01 00 GO0 0G", shown in Figure
3.6. The prefix "G" indicates that this Menu item relates
to the ZETA-THREE’s time code generator. The next two
characters (01) indicate that this is Generator Menu number
01. The next word (PRESET) is the title of the Menu. The
rest of the display shows the ten digits which, since the
Generator Preset is & time code address, is read as: 1 hour,
zero minutes, =zero seconds, and zero frames.

Appendix D shows that Menu Number G011 1s responsible
for setting the preset value on the generator. The Menu’s
display requires a specific number ¢ be entered into it.
For convenience, the Generator Preset has been given a
default of 01:00:00:00, but any other wvalid time code
address may be entered using the CURSOR key and indexing the
number up or down.
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J.86.4 Data Entry into a Menu Item

There are three types of Menu items: those that reguire
entering a number, those which require picking one of
several possible choices, and those which contain additional
Menu levels.

The Menu shown in Figure 3.6, requires the entry of a
number. To <change the number in the item, Cursor to the
first digit of the Menu item, Index the digit up or down to
the desired value, and repeat as necessary. Note that, as
with Group Selections, only valid values will be accepted by
the ZETA-THREE.

REQUIRES ENTRY OF A NUMBER - IN
THiS CASE, A TIME CODE NUMBER

Figure 3.6

In some cases, an item which requires a number entry,
such as Menu item M03, contains a set of short dashes
instead of some default number. As was the case with
certain System and Event Selections, the dashes mean that
there is no entry in the Menu item. Numbers can be entered
into these Menu items by the usual Cursoring and Indexing
routines, If it is desireable to clear this type of Menu
item, the CLEAR key must be pressed, as the ZETA-THREE will
interpret an entry of "all zeroes"” as a valid number.
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REQUIRES A SELECTION OF ONE OF
SEVERAL CHOICES BY MEANS OF THE
INDEX KEY

Figure 3.7

Menu Number GOZ2, in Figure 3.7, is an example of a Menu
which requires choosing one of several alternative displays.
When the CURSOR key is pressed once, the entire word at the
right side of the display starts to blink, indicating that
the entire word may be changed by Indexing up or down. The
choice displayed when this Menu display is accessed is the
setting that the ZETA-THREE will follow. See Appendix D for

more information about how each Menu item affects the ZETA-
THREE.

3.6.5 Identifying and Using Higher Menu Levels

Some Menu items contain additional Menu levels. When
an item of this type is accessed, an arrow appears on the
right side of the display (indicating an additional Menu
level), as shown in Figure 3.8, and the LED on the MENU key
starts to blink. Pressing the MENU key again will access
the higher Menu level. Items in a higher-level Menu are
numbered and can be Indexed up or down, just as lower level
Menu items are. -

There are two ways to exit from a higher Menu level: 1)
press DISPLAY GROUP to exit to the original Group display;

2) press PREV (SHIFT MENU) to return to the PREVious Menu
level.

The FPREV key may alsco be used when it is desireable to
return auickly to a higher Menu level from a Group Selection
display. When a particular Group Selection is displaved,
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pressing PREV will return the display to the Menu which was
last accessed, regardless of the Menu level.

Some higher—-level Menus may be a list of items from
among which a choice is to be made. If, when a higher-lievel
Menu is accessed, the LED on the CAPTURE key lights solidly,
it is indicating that: 1) the higher-level Menu is a list of
choices; and 2) the item currently being dlsplayed is the
most recently CAPTUREA cheoice (oxr 1is the default).

I1f the higher—-level Menu list is Indexed up or down
from the previously-chosen item, the CAPTURE key’s LED will
begin to blink. If anocther item in the Menu list is
preferred, pressing CAPTURE will cause the CAPTURE key’'s LED
to light =so0lidly again, indicating that the currently
displayed item is the most recent choice. If the higher-
level Menu list is Indexed up or down from the previously-
chosen item, but the higher-level Menu list is exited
without CAPTURE having been pressed, the choice will not
change.

For example:
1} access the M_TC Selection.

-2) press MENU, and Index up or down to Menu Number
MO4, The arrow indicates that there is a higher

Menu level to be accessed.

3} press MENU again. The CAPTURE LED will light
solidly, indicating that the transport displayed
is either the most recently CAPTUREd transport or
that is the default.

4) Index up or down to a different transport. The
CAPTURE key LED will begin to blink, indicating
that the item has not been CAPTUREJd.

5} press the CAPTURE key to CAPTURE the item on the
dlsplay. The CAPTURE key's LED will light solidly
again.

8) Index up or down to a different transport. The |
CAPTURE key LED will again begin to blink.

T) press the DISPLAY GROUP key to exit the Menus.

8) press PREV {SHIFT MENU}] to return to the
PREViously accessed Menu level. The display will
return to the Menu level which was last accessed,
but the display will show the item which was
CAPTUREd, not the item which was last seen on the
display.
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Figure 3.8

THE ARROMW [|NDICATES THAT THiS
MENU-~{TEM CONTAINS A LI5T OF
POSSIBLE CHOECES IN A SUB-MENU

REQUIRES ENTERING A SUB-MENU
LIST BY PRESSING THE MENU KEY AGAIN

The entire list of Menu items is found in Figure 3.9

and the Quick Reference Card.
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Chapter 4 - Basic ZETA-THREE Opsrations
How t¢ use this chapter...

This chapter provides step-by-step instructions for
operating the time code generator, recording time code on
tape, reading time code from tape, and synchronizing a slave
transport to a master time code source. Follow this Chapter
carefully to become famlliar with basic ZETA-THREE

operation.

NOTH

If following these procedures step-by-
step for the first time, DO NOT plug in
the transport connector cables yet.

4.1 Time Code Generator 0peratiﬂn

One of the most important features of the ZETA-THREE is
1ts ability to generate SMPTE/EBU time code. The time code
numbers being output can be displayved whenever desired by
accessing the Generator Time Code (G _TC) display,

4,1.1 Starting and Stopping the Generator

To start the generator, press the GEN RUN key [10].
Note that the amber LED on the GEN key will light when the
key has been pressed, showing that the generator is running,
and the cursor will disappear, as shown in Figure 4.1. Time
code, counting up from the address displayed prior to GEN
RUN being pressed, will be shown on the display.

The GEN RUN key acts as a toggle to start and stop the
generator counting. To make the generator stop, press the
GEN RUN key again. The amber GENR RUN LED will turn off and
the display will show the last time code address generated.

The generator can be toggled on and off regardless of
the current display. Therefore, it is possible to observe
or adjust other displavs while the generator is running.
The amber LED on the GEN key will always light, no matter
what is being shown on the display, whenever the generator
is running.
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THE TIME CODE ADDRESS PRESENTLY
BEING GENERATED BY THE GENCRATOR.

WHENEVYER THE GENERATOR
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GENERATOR 1S COUNTING.,

Figure 4.1 GENERATOR OPERATION

When the generator is stopped, it will continuously
generate the number which is shown in the generator time
code display. Because of this, it is advisable to stop a

tape, on which time code is being recorded, before stoppring
the generator. This will avoid recording a series of
identical time code numbers.

4.1.2 Setting the Generator Numbers

The address in the G_TC display may be changed anvtime
the generator is stopped and Generator Time Code is
displayved on the screen.

When G_TC is being displaved, pressing the CLEAR key
will reset the time code generator to 00 00 00 0Q.
Alternatively, when G_TC is being displayed, pressing the
CAPTURE key will set the G_TC display to the value which is
stored in the "GO01 PRESET” Menu item. The G0l item can be
set to any valid time code number.

4,1.3 Setting the System Standard

: Prior to using the time c¢ode generator, it is important
to set the ZETA-THREE generator to the proper system
standard. The system standard determines the type of time
code the generator will generate. The five types of time
code and frame rate combinations which can be generated by
the ZETA-THREE are:
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30-frame SMPTE
29.97-frame (video rate)

NTSC/SMPTE drop-frame
29.87-frame NTSC/SMPTE non-drop-frame
2b-frame PAL/EBU
24-frame £ilm/SMFPTE

See Appendix A for more information about time c¢code.

The system standard is set by accessing the System (Z)
Menu, Indexing up or down to System Menu item number "Z04
FRAMES=30.00", CURSORing to the right side of the display,
and then Indexing up or down to change the frame rate to the
appropriate system standard.

4.2 Recording Time Code on Tape

Recording time code on a tape (striping) is the first
step in synchronizing and autolocating. The time code
allows the ZETA-THREE to identify unique locations on the
tape.

The following sections provide information about the
procedures which should be followed when striping a tape.
THE TYPES OF CABLES NEEDED FOR ALL CONNECTIONS ARE DESCRIBED
IN APPENDIX C. :

4.2.1 Betting a Tape Transport for Recording Time Code

When recording time code, the transport must always be
gset to run at "internal” or “"fixed"” speed s0 the transport
will run at its standard play speed.

some transports have front panel or rear panel
internal/external switches, Others automatically remain in
"internal” unless instructed to switch to "external" through
"their Remote connector. See your tape transport’s manual to
set your tape transport to "fixed"” or "internal”.

4.2.2 SHending Time Code to the Recorder

Connect the GEN CODE OUT Jjack [28] on the ZETA-THREE to
the "audio 1in” Jjack on the tape transport which corresponds
to the track on which time code is to be recorded. Some
transports provide a special TIME CODE IN jack and a wide-
band time c¢ode track specifically for this purpose.

Use shielded, twisted-pair audio cable with appropriate
connectors on each end. The ZETA-THREE end of the cable
requires a professional guality 3I-wire audio plug (type XLR-
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37 or equal). The transport end may requlire a similar plug
(tvype XLR-3P or equal), an RCA phono prlug, or other type,
depending upon the transport. Consult the transport manual
to determine the type needed.

The following figure shows proper connections between
the ZETA-THREE’s GEN CCDE QOUT Jack and various types of tape

transport audio in Jjacks.

NOTE

To determine whether a plug should be
male or female, remember that the pins
of the male connectors should point in
the direction of signal flow (in this
case, from the ZETA-THREE to the
transport).

Although there is no standard rule for recording time
code, it is usually recorded on an outside audio track of a
tape, most commonly on the highest-numbered track.

4. 2.3 Recording Procedurs

First enter ‘the desired starting time code address into
the G_TC display. A starting time code is usually a number
rounded to the nearest hour or half-hour. If desired, the
G0l PRESET address may be loaded into G_TC by pressing
CAPTURE while G_TC is displayed and the Generator is stopped
{the GQ1 PRESET default is 01:00:00:00, but the Preset may
be any valid time code address). A starting time of
Q00:00:00:00 should not be used because crossing from
00:00:00:00 to 23:59:59:29 (NTSC) and back again during
cueing can sometimes cause system problems.

On the audio track chosen to record time code, set the
time code recording level as follows:

-bvu to ~-10wvu
-3va to -H5vu
-ovua to -10wvu

1" vtr's
3/4" & 1/2" ver’s
audio transports

Values lower than -10 dB may make time code recovery
unrelilable; values higher than -3 4P may cause adjacent
track cross talk. Select the time code track on the
transport, put the transport into Record, and start the
generator by pressing GEN RUN. When the desired length of
time code has been recorded, stop the transport.
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NOTE

The ZETA-THREE outputs time code (with
unchanging numbers) even when the
generator 1s not counting. Because of
this, the recording level can be set
without putting the generator into the
RUN mode.

Until recording time code becomes a routine operation,
the time code should be checked by following the steps
described in Section 4.3 BEFORE using it for any
synchronizing purposes. Checking the time code could
prevent many future headaches by confirmling that it has been
recorded properly {(i1.e., a proper level, no discontinuous
sections, etc.).

4.3 Reading Time Code From a Tape

After recording time code on a tape, it should be
prlayed back and read by the ZETA-THREE to confirm that it
was recorded properly. Poor time c¢ode on tape is the
primary cause of synchronizing problems. The ZETA-THREE is
capable of recognizing good, readable time code and the MTC
LED [2] or STC LED [3] turns on when gnnd time code is
present.

4.3.1 Connecting Time Cocde t¢ the ZETA-THREE

The ZETA-THREE reads time code through the MASTER CODE
IN [29] and SLAVE CODE IN [31] Jjacks. To read the time code
from the master transport, connect the appropriate "audio
cut” jack of the master transport {or "time code out" jack
if the transport has a time code track) to the MASTER CODE
IN jack (29] located on the rear panel of the ZETA-THREE.
To read time code from a slave transport, connect to the
aprpropriate "audio out” Jjack of the slave transport the
SLAVE CODE IN jack.

vk Pl

e
‘I.-l'

5

Figure 4.2 Connections for Reading Time Code
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Use shielded, twisted-pair audio cable with appropriate
connectors on each end. The ZETA-THREE end requires = -
professional quality 3-wire audio plug (type XLR-3P or
equal). |

4.3.2 Play-back Procedure

Rewind the tape to (approximately) the beginning of the
time ¢ode on the tape.

Access the M_TC display.

Put the transport into Play. The numbers in the M_TC
item will not change until the ZETA-THREE starts to read

time code from the tape.

With the master tape playving, look at the green MTC LED
[2], shown in Figure 4.3. IF the MTC LED is NOT 1lit, no
time code is present. If the MTC LED flickers, the time
code is discontinuous or 1= being received at a level which
ia too low. Check the play~back level on the transport to
be sure the time code was recorded at an acceptable level,
Adjust the play-back level, if possible. If the level
remains too low, the time code pmust be re-recorded. Check
the recording level on the transport before re-recording,
because it is most likely the cause of the problem. If the
recording level was set properly, then refer to section
6.1.1.

Use the S_TC display and the STC LED [3] for observing
slave time code.

L

D Dok MR- Bl TH E TETA - THRER
M~TE 01 @3 4G +:0.0.7
1 am MR Ryl PUNE v AR ]
O
“3)
THE STC LED (3] WILL LIGHT THE S=TC GROUP=ITEM WILL DISPLAY
SOLIDLY WHEN THE ZETA-THREE TIME CODE ADDRESSES THAT THE :
IS RECEIVING GOOD TIME CODE ZETA-THREE RECEIYES THROUGH THE
THROUGH THE SLAVE COOE IN SLAYE CODE IN JACK.
JACK [31].

Figure 4.3 Reading Slave Time Code
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4.3.3 Reading Time Code During Fast Forward or Rewind

Tape transports which have a wide—-banded audioc track,
such as an "address track", can reproduce time code at a
wide range of speeds. Time code from these transports can
be read by the ZETA-THREE while the transports are in Fast
Forward and Rewind as well as in Play, because the time code
readers in the ZETA-THREE can decode time code from
approximately 1/20 to 100X play speed.

If wide-band time ¢code is not available (the transport
does not reproduce time code in Fast Forward and Rewind),
the ZETA-THRERE keeps track of tape location by using tach
pulses or control track pulses to update the last
accurately-read time code address. The tach/control track
pulses are fed to the ZETA-THREE over the same Interface
cables which are used to control the master and slave
transports.

4.4 Svanchronizing Two Transports

The ZETA-THREE tape synchronizer’s primary Jjob is to
control the capstan of a "slave” tape transport in such a
way that the transport’s tape runs in synchronism with the
the tape on the "master’” transport whenever the master is in
Play. At other speeds -- Fast Forward, Rewind, and Stop --
the ZETA-THREE keeps the slave in the proper relationship to
the master to re-establish synchronism, as quickly as
possible, when the master is returned to Play. Most
professional audio tape transports and video tape transports
(ATRs and VTRas) can be used by the ZETA-THREE as master
transports; most ATRs and a number of VTRs/VCRs can be used
as slaves. This section explains how to use the ZETA-THREE
to synchronize tapes. Apprendix B provides a general
discription of tape synchronizing.

When using the ZETA-THREE to synchronize a slave tape
to a master tape, some limitations on types of transports
must be observed. If the master is to be a video transport,
then the slave may be either an audlio or video transport.

If the master is an audio transport, then the slave can only
be another audio transport. A single ZETA-THREE can NOT, by
itself, synchronize a video transport to an audio transport.

4.4.1 External Connections

In order for a tape transport to be controlled and/or
synchronized by the ZETA-T E, it must be connected to the
ZETA-THREE by means of an Interface Cable. Interface cables
are avallable for most popular professional quality tape
transports and are listed on the ZETA-THREE price sheet.
When looking up transports for use with the ZETA-THREE, make
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sure to use the most recent price list because cables for
new transports are added very frequently.

The Interface Cables handle all of the control signals
described in Section 4.1.1 with the exception of time code.
Time code connections between a transport and the ZETA-THREE
must always be made by means of shielded, twisted pair audio

cables, as described in Sections 4.2 and 4.3.

The slave tape transport must always be connected o
the ZETA-THREE by means of both a time code cable and a
ZETA-THREE Interface Cable.

If the master tape transport is to be controlled by its
own controls or by another controller, and never by the
ZETA-THREE, and if the transport is capable of reproducing
readable time code reliably in fast forward and rewind, as
well as at play speed, then the only connection needed
between the master transport and the ZETA-THREE is a time
code cable. .

If the master tape transport is to be controlled by its
own controls or by ancother controller, and never by the
ZETA-THREE, but the transport is ncot capable of reproducing
readable time code reliably in fast forward and rewind, as
well as at play speed, the connections needed between the
master recorder and the ZETA-THREE are a time code cable and
a cable connnecting the tach/control track and direction
signals to the ZETA-THREE’=zs MASTER TRANSPCRT connector,

If the master tape transpert is tc be controlled by the
ZETA-THREE, then, a ZETA-THREE Interface Cable as well as a
time code cable muast be used between the master transport
and the ZETA-THREE.

WARNING

The power switch [33] for the ZETA-THREE
should be OFF when the transport cables
are plugged inte, or unplugged from the
ZETA-THREE’ s MASTER TRANSPORT connector
[30] or SLAVE TRANSPORT connector {321.

4.4.2 Synchronizer BSet-up for Controlliing Transports

The ZETA-THREE contains within itself the information
it needs teo control the transports which are connected to
it, but it MUST be told which transports are indeed
connected to it. This is done through the ZETA-THREK’s

transport list.
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To choose a slave transport:
1) Access the Slave {(S) Menu.

2) Index to Menu item "S05 TRANSPORT -»>"

3) Access the next higher Menu level (the list of Slave
Transports).

4) Index up or down through the list of Slave
Transports to the name of the desired Slave
Transport.

5) When the desired Slave Transport is shown on the
display, CAPTURE it into the ZETA-THREE’s memory by
pressing the CAPTURE key.

The Slave Transport in the ZETA-THREE’s memory can be

changed at any time simply by Indexing to another transport
on the list and pressing CAPTURE again.

Choosing a Master Transport is accomplished in the
same manner, through Master Menu item number
"MO04 TRANSPORT ->".

4.4.3 Transport Set-up fur-Synchrnnizing

Before the ZETA-THREE can synchronize the slave to the
master transport, the transports must be set up as described
below. (Note that some of the conditions may have already

been implemented by following the procedures mentioned in
previous sections.)

1. The Master transport MUST be set to internal (fixed)
speed control.

2. The Slave transport MUST be set to external speed
control, allowing the transport’s speed to be
controlled by the ZETA-THREE.

3, The Master and Slave transports must be chosen as
described above.

NOTE

Once transport selection has taken
place, it is not necessary to re—-select
transports whenever the ZETA-THREE is
turned on. Even after the ZETA-THREE
has been powered-down it will remember
transports last chosen.
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4.4.4 Controlling the Transport Through the Front FPanel -
Keys

4.4.4.1 The ENABLE Keys

The ENABLE keys [6, 7, and 8] determine what devices
will obey ZETA-THREE commands in a particular ZETA-THREE

instsllation.

All ENABLE keys are toggles. Pressing ENABLE MASTER
tells the ZETA-THREE that there is a master in the system.
The Master iz "ENABLEd" when the amber LED on the ENABLE
MASTER key [6] is 1lit. Pressing ENABLE MASTER again
removes the master from the system EVEN IF A MASTER
TRANSPORT IS CONNECTED TO THE ZETA-THREE'S MASTER TRANSPORT
"'CONNECTOR. The Slave transport cor MIDI are ENABLEd or
disabled in the same manner. Any combination of the ENAELE
keys may be used. THE ZETA-THREE ASSUMES THAT THE LEFT-MOST

ENABLE KRY HAS THE HIGHEST PRIORITY.

ENABLE
M-REC S-REC LEARN

Figure 4.4

The following are examples of the ENABLE keys’
prioritization:

1) If only a Master is ENABLEd (and proper cable
connections have bheen aestablished):

the ZETA-THREE will be capable of zending to the Master
transport either STOP/CONT commands, or GOTO commands.

2) If both a Master and a Slave are ENABLEAd:

paragraph 1 will be trus;

the ZETA-THREE will read the time code address in the
M_TC, S_TC and S_OFS Group selections; and
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3)

1)

°)

5)

7)

the ZETA-THREE will synchronize the slave to the master
(for best results, play the master and slave tapes for
a few seconds prior to enabling elther);

Also, whenevery both Master and Slave are in either
Fast-Forward or Rewind, and either is disabled, both
transports will stop. 1If both transports are in Play,
and either is disabled, both transports will continue
in Play.

If the Master and MIDI are ENABLEA4:
paragraph 1 will be true; and

MIDI sync will be synchronized to the Master time code
and sent accordling to information in the ZETA-THREE's=s

Beatmap.

1f the Master, Slave, and MIDI are ENABLEd, paragraphs
1, 2 and 3 will be true. |

If only the slave is ENABLEd, then the ZETA-THREE will
send either STOP/CONT commands, or GOTO commands, to
the Slave transport.

If the Slave and MIDI are enabled, the MIDI sync b51ng
sent will be synchronized to Slave time code.

If only MIDI is enabled, MIDI sync is transmitted at
its own rate, as determined by the Beatmap.

NOTE
The ZETA-THREE will accept time code
from the Master and/or Slave transport
through the MASTER and SLAVE CCODE IN
Jacks [29] and [31], and will display
such time code, WHETHER OR NOT THE
TRANSPORTS ARE ENABLED. If the
transport is not ENABLEd, however, the

ZETA-THREE will not make any effort to
control or synchronize it.

4.4.4.2 The STOP/CONT Key

The SYSTEM STOP/CONT key [11] will toggle between Stop

and Play commands to the left-most ENABLEd transport. For
example, if only the Slave and MID]I are enabled, the Slave
is ACTING as the master of the system and MIDI will follow

it.

If only MIDI is enabled, MIDI is ACTING as the master

of the system (but, of course, there is nothing in the ZETA-
THREE to follow it).
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The amber LED on the key will be 1lit when the left-most
ENABLEd transport is in Play (CONTinued). Immediately after
the key has been pressed to issue a Play command, the amber
LED on the key may blink before the transport starts to
actually play the tape. The blinking LED indicates that the
LETA-THREE has acknowledged that the key has been pressed,
but the transport has not yet begun to Flay.

4.4.4.3 The GOTO Key

When the SYSTEM GOTO key [SHIFT SYSTEM STOP/CONT] is
pressed, the left-most ENABLEd entity will "g20 to" the time
code address stored in the Z_GO Group Selection (the address
in this display is also known as the "GOTO address"”). When
the transport reaches the GOTO address it will stop and wait
for a new command. This action (GOing TO the GOTO address
and stopping at it) is called "eueing and parking”. If no
address is stored in the Z_GO Selection display when the
GO0TO key is pressed, the command will be ignored.

NOTE

The time code address in the Z_GO Selection
display will be used as the "cue point" for
- the left-most ENABLEd transport. If an offset

has previously been established between the
Master and Slave time codes, and left-most
ENABLEment is switched between Master and
Slave, the ZETA-THREE automatically adjusts
the Z_GO address by the amount of the offset.

4.4.5 Reactions of the ZETA-THREE when Synchronizing

Synchronizing of the slave to the master will take
place when both the Master and Slave transports are ENABLEJ.

With both transports ENABLEd, and the master transport
in Play, the ZETA-THREE will control the speed of the slave
transport to keep it running in synchronism with the master.

With both transports ENABLEd, and the master stopped,
the ZETA-THREE will move {cue) the slave and stop (park) it
to the location which will permit the most rapid synchro-
nization to occur when the master is returned to Play.

With both transports ENABLEd, and the master in Fast
Forward or Rewind, the ZETA~THREE will cause the slave to
chase the master by issuing fast forward and rewind commands
to the slave. The CHASE LED [4] on the left side of the
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ZETA-THREE’s front panel lights whenever the slave is
chasing the master, and turns out when the slave has parked.

4.4.6 Initial Synchronizing Setup

The purpose of tape synchronizing is to keep time-
related material recorded on the slave tape running in
synchronism with corresponding materisl recorded on the
master tape. Therefore, good, readable time code MUST be
recorded on both master and silave tapes. Thereafter, if the
appropriate Interface and time code cables have been
installed, and if the ZETA-THREE has been told what tape
transports are in use (al]l as described in previous
sections), then tape synchronizing can begin.

First, however, the ZETA-THREE must be told the address
relationship between master and slave time codes. This
relationship, determined by subtracting master time code
address from slave time code, is called the offset, and is
conventionally referred to as "slave minus master'.

In many cases, the offset will be zero because
corresponding master and slave material have the same time
code addresses. In fact, zero-offset time code is often
recorded, specifically to keep things straightforward.

When initially setting up the ZETA-THREE, it is usually
convenient to begin with tapes which have the same time
codes on them, so the offset can remain set to zero. Puring
initial testing, it is the operation of the ZETA-THREE that
must be tested and observed, and not the material recorded
on the tapes. In fact, tapes containing only time code are

perfectly acceptable for test synchronizing on the ZETA-
THREE .

When synchronizing for the first time it is advisable
to follow all the steps listed below.

Preparing Tapes and Transports

1. Load tapes on both master and slave transports.
Stripe a MINIMUOM of 30 minutes of time code on
both the master and slave tapes. Set 204
FRAMES=28.97 (25 PAL); set Z05 SYSTEM=UNRESOLVED.
Refer to Sections 4.1, "Time Code Generator
Operation” and 4.2, "Recording Time Code on Tape"
when preparing tapes for synchronization.

2. Make SURE that the Internal/External Capstan Speed
Control switch on the slave, if there is one, ix
in the External position.
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Master Transport Operations

3.

Access the M_TC Selection, press ENABLE MASTER and
then press SYSTEM STOP/CONT. The master transport
will go into Play, the MTC LED [2] will light, and
the M_TC display will show play-speed time code.

It has now been confirmed that the Play line of
the ZETA-THREE Interface cable is properly
connected, and that the Master transport will

output play-speed time code, and that the ZETA-
THREE will read it.

Press SYSTEM STOP/CONT again to stop the Master.

This will keep the Master from playing past the
end of recorded time code while Step 5 is
followed.

. Access the Z_GO0 Selection. Press CAPTURE, and the

time code address in the M_TC Selection display
will be CAPTUREd into the Z_GO display.

A cue point has now been CAPTUREd from incoming
master time code.

. Press SYSTEM STOP/CONT again to return the Héster

to Play. Let the Master continue to play for a
minute or two. While it is Playing, access the
M_TC display. After the Master has played for a
minute or two, stop the Master. After the Master
stops, press SYSTEM GOTO. The Master will cue (in
this case, rewind) to the GOTO address. While the
Master is cueing, the M_TC display will show
master time code counting backwards at rewind
speed. If the Master’s time code channel is not
wide-banded, the character "T" will appear on the
right side of the M_TC display, showing that the
ZETA-THREE is using tach/control track updating.

It has now been confirmed: that the Rewind line of
the ZETA-THREE cable has been properly connected;
if the transport’s time code channel is wide-
banded, that wind-speed Master time code is being
output and read; or, if the time code channel is

not wide-banded, that tach/control track updating
is taking place.

. After the Master has cued and parked, disable the

Master.
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slave Transport Operations

8.

10.

11.

12.

Make sure that the Master is disabled. Access the
S_TC Selection, press ENABLE SLAVE and then press
SYSTEM STOP/CONT. The slave transport will go
into Play, the STC LED [3] will light, and the
5_TC display will show play-speed time code.

Press SYSTEM STOP/CONT again to stop the Slave.

Access the Z_GO Selection. Press CAPTURE, and the
time code address in the S_TC Selection display
will be CAPTUREd into the Z_GO display.

Press SYSTEM STOP/CONT again to return the Slave
to Play. Let the Slave continue to play for a
minute or two. While it is Playing, access the
S_TC display. After the Slave has played for a
minute or two, stop the Slave. After the Slave
stops, press SYSTEM GOTO. The Slave will cue (in
this case, rewind) to the GOTO address. While the
Slave is cueing, the S_TC display will show Slave
time code counting backwards at rewind speed. If
the Slave’s time code channel is not wide-banded,
the character "T" will appear on the right side of
the S_TC display, showing that the ZETA-THREE is
using tachfcqntral track updating

After the Slave has cued and parked, disable the
Blave.

The same cable connections and time code functions
which earlier were confirmed for the Master
transport have now been confirmed for the Slave.

Synchronizing

13.

14,

15,

Access Menu number S01 LOCK MODE. Confirm that
LOCK MODE egquals ADR. If it does not, Index the
display to ADK.

Access the Slave Offset Selection (S _QFS). If the

display does not show all zeroes, press CLEAR
[SHIFT CAPTURE].

The offset has now been set to 00:00:00:00.00.
Since this manual section (Section 4.5.8, Initial
Synchronizing Setup) began with the identical time
code number stream being recorded on both slave
and master tapes, this is the correct offset
between them.

Access the Slave offset ERRor selection (S_ERR).
Since it is highly improbable that the two
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transports are stopped at exactly the same time
code address, there will be an error value shown
on the display. This value is the difference
between the time code address of the Master and
the time code address of the Slave (calculated as
slave minus master).

16. ENABLE both Master and Slave. The CHASE LED [4]
will turn on and the Slave will immediately begin
chasing the Master. Since the Master is stopped,
the chasing will, in this instance, consist of
cueing to the proper address, relative tco the
master’'s address, which will allow subsequent
rapid synchronization. The S_ERR display will
show the error value counting down towards zero.
When the Slave has cued and parked, the CHASE LED
will turn off, but a small value of offset error

will remain on the display after the Slave has
cued and parked.

17. Press SYSTEM STOP/CONT. The CHASE LED will turn
on, the Master will Play, and the ZETA-THREE will
commence achieving synchronization of the Slave to
the Master. The S_ERR display will count down to
zero. When it reaches zero the LOCK LED [5] will
turn on and the CHASE LED will turn off:. The
Slave is now synchronized to the Master.

4.5 Offsets
4.5.1 What is an Offset?

Initial synchronizing setup as per the preceding
section was accomplished with identical time code seguences
on both Master and Slave tapes. When the Master asnd Slave
tapes have DIFFERENT time code numbers, however, there must

be an offset to establish a positional relationship between
the master and slave tapes.

An offset is calculated as slave time code address
minus master time code address and includes the sign of the
difference, positive or negative. A negative offset occurs
when the slave time code address is smaller than the master
time code address. A negative offset can be calculated
either as slave-minus-master, or, since the slave address is
the smaller of the two, it can be subtracted from the master
address and prefixed as a minus sign. An offset value is
always shown as 10 digits -- hours, minutes, seconds,
frames, and sub-frames (tenths and hundredths of frames).

The exact value of the desired offset must be entered
or CAPTUREd in the S_OFS display in order for the master and
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slave tapes to align correctly -- to achieve audio-to-video
"lip-sync”, for instance.

If the time code on the slave tape has been copied from
the master tape along with audio material, the desired

offset will be zero, as in the setup procedure in the
previous section.

in many cases where an offset between the master and
slave tapes is required, frame-accuracy will often be
sufficient, and the sub-frames digits may be zeros.

If the exact offset is known, then it can be entered
into the 5_OFS Selection by means of CURSORing and Indexing,
as explained above.

NOTE

if one (or more)} of the tapes contains
drop-frame code, refer to Section 4.8.86.

If the exact offset is not known, then it must be
determined by a trial-and-error routine. A common way is to
position the master and slave tapes, either manually or by
use of the ZETA-THREE controls, in the approximately correct
positional relationship. The approximate offset may then be
CAPTUREd. Capturing an offszet, and then adjusting the
offset value by either “"trimming” or "slewing” until the
correct offset is established, is explained below.

Any CAPTUREd or entered offset will be retained on non-
volatile (NY) memory when the ZETA-THREE is powered down.
If it is desirable to reset the offsets to all zeros
whenever the ZETA-THREE is turned on, refer to Menu item
213, described in Appendix D.

4.5.3 Capturing an Offset

Offsets can be CAPTUREd while the tapes are playing or
stopped. In either case, time code must have been read from

both master and slave tapes since the ZETA-THREE was last
powered up.

NOTE

For greatest accuracy when capturing an
offset, it is recommended that both transports
be playing when the CAPTURE key is pressed.
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4.5.4 Trimming Offsets

Trimming an cffset means changing the number in the
S_0FS Selection display to a more accurate number (usually
by a small amount). Offsets can be trimmed at any time by
incrementing or decrementing any of the digits in the S_OFS
display by CURSORing and Indexing.

Whenever the offset is trimmed, synchronism will be
temporarily lost and then regained, with the time to re-gain

synchronism depending primarily upon how much the offset was
inecremented or decremented.

4.5.5 Slewing an Offset

Another method of changing the offset is to adjust the
positional relationship of the master and slave tapes. This
is accomplished by increasing or decreasing the speed of the
slave transport while it is running in synchronism with the
master, thereby changing the running position of the slave
tape with respect to the running position of the master
tape. The process is called "“slewing'".

Slewing can be done at either a slow (1/10 frame per
second) or fast (1 frame per second) rate. Slewing can only

be accomplished while the transports are running in
synchronism. . '

When the slave transport’s speed is increased, its
running position advances with respect to the master. When
the slave transport’s speed i1s decreased, its running
position retards with respect to the master. As the running
position of the slave transport advances or retards (with
respect to the master), the offset changes correspondingly.

The ZETA-THREE monitors the offset change caused by
slewing and lists the amount of change in the S-SLEW
display. Once the desired running position of the slave
with respect to the master is reached, the amount of offset

change caused by the slew can then be eazily added to the
value in the S_OFS display.

How to slew:

1. Establish synchronism of the slave to the master, in
Play.

2. Access the S_SLEW Selection. The S_SLEW will show the
cursor in the tenths-of-frames position in the display,
indicating that the ZETA-THREE will slew the tape in
increments of 1/10 of a frame (the fast-slew rate of one
frame per second). If the cursor is moved to the
hundredths of frames position in the display, the ZETA-
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THREE will slew the tape in increments of 1/100 of a
frame (the slow-slew rate of 1/10 of a frame per second)

3. PFor now, leave the cursor at the slow-slew position.
Next, hold down the /\ key to speed UP the slave. The
word "ADVANCE" will appear in the S-SLEW display, both
the CHASE and LOCK status LEDs will begin to blink, and
the offset change caused by the slew will appear at the
cursor position. The slew value will continue to
increase as long as the /\ key is held down. When the

/\ key is released, the last slew value will remain in
the display,

To slew the slave in the opposite direction, press the
\/ key to slow DOWN the slave. The word "RETARD" will
appear in the S5_GLEW display and, as when advancing the
slave, the offaset change caused by the slew will appear
at. the cursor position. The slew value will continue to
decrease as long as the \/ key is held down. When the

\/ key is released, the last slew value will remsin in
the display.

4. After slewing, the value in the S_SLEW display can then
be captured by pressing the CAPTURE key. Pressing
CAPTURE will cause the SLEW value to be added to the
5_OFS5 value, the CHASE status LED to turn off, and the.
LOCK LED to light solidly.

After slewing, if the deciszion 1s made not to retain the
new running position of the slave with respect to the
master, the S5_SLEW value can be returned to zero by
pressing the CLEAR key. The running position of the
slave returns to the original offset as the slew value
decreases to zero. When CLEAR is pressed, the slew
value will return to zero (and the running position of
the slave will return to the original offset) at the
same speed (1/10 frame per second or one frame per
second) as slewing took place. When the slave transport
has returned to its original offset, the CHASE status
LED will turn off, and the LOCK LED will light solidly.

4.5.6 Entering and Capturing Drop-Frame Time Code Qffsets

In general, the techniques used to enter non-drop frame
offset values are not valid when one or both time codes are
drop-frame. Specifically, subtracting a master time code
address from a slave time code address to determine an
offset will yield an incorrect answer, with two exceptions.
The only two special cases where slave-minus-master will be
correct are: when the two values are equal (i.e. the offset
is zero); and when the value of the master is zero (i.e.,
slave-minus-master equals the value of the slave time code
address. Except for these two special cases, an offset
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value should not be entered into the S_OFS register when one
or both time codes are drop-frame, as it will lead to an
incorrect running position of the slave with respect to the
master.

While a drop-frame time code offset should not be
calculated and manually entered, it can be CAPTUREd, and the
JETA-THREE will calculate the correct offset automatically.
However, when the offset is captured and calculated by the
ZETA-THREE, the offset value in the S_OQFS display will be in
non-drop-frame format; therefore, it will not necessarily be
equal to the value which would be obtained by subtracting
the slave from the master time code reading.

In order for the ZETA-THREE to calculate an offset
involving drop-frame codes, however, it must know which
tapes contain drop-frame code. Since the ZETA-THREE
determines which codes are drop-frame by monitoring the
drop-frame bits in the codes it is receiving, each tape must
be playved for a few seconds to allow the ZETA-THREE to read
the code and determine the type of code the tape contains.

Once a drop-frame offset has been CAPTUREd, it can be
trimmed and slewed, just as non-drop-frame offsets.
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Chapter 5 - General Operations
Using this Chapter...

Rach ZETA-THREE operator function is described in this
chapter. Many sections of this chapter begin with a list of
Group Selections and/or Menu numbers to be accessed, and
keys to be pressed, to implement the function being
discussed.

NOTE
IT IS ASSUMED THAT THE USER IS COMFORTABLE
WITH ALL THE FUNCTIONS AND OPERATIONS
DISCUSSED IN CHAPTERS 2, 3 AND 4.

NOTE
IT IS ASSUMED THAT THE USER IS COMFORTABLE

WITH ALL THE FUNCTIONS AND OPERATIONS
DISCUSSED IN CHAPTERS 2, 3 AND 4.

NOTE

IT IS5 ASSUMED THAT THE USER IS COMFORTABLE
WITH ALL THE FUNCTIONS AND OPERATIONS
DISCUSSED IN CHAPTERS 2, 3 AND 4.

5.1 Reading Time Code
5.1.1 Reading Master Time (ode

To read Master Time Code, the time code cutput of the
tape transport must be connected to the MTC IN jack [29] on
the ZETA-THREE’s rear panel. When the master tape is
playing, the ZETA-THREE will read time code from the tape
and display the numbers in the M_TC Selection.

The master transport does not need to be ENABLEd when
the ZETA-THREE is reading time code. M_TC will always
display time code numbers which are coming in through the
MTC IN Jjack.
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5.1.2 Reading Slave Time Code

To read Slave Time Code, the time code output of the
tape transport must be connected to the STC IN jack [31] on
the ZETA-THREE’s rear panel. When the slave tape is
playing, the ZETA-THREE will read time code from the tape
and display the numbers in the S _TC Selection.

The slave transport does not need to be ENABLEd when
the ZETA-THREE is reading slave time code. S_TC will always

display time code numbers which are coming in through the
STC IN Jjack.

9.1.3 Tach/Control Track Updating

Many transports do not reco#er time code at other than
play speed. If time code is being read from a transport
while it is in Play, and that transport is put into Rewind,

time code will disappear providing that: the transport’s
time code channel is not wide-banded; tape lifters operate

(ATRs); or the tape unwraps (VCRs). In such a situation,
the ZETA-THREE will update the last accurately read time
code address by counting incoming control track or tach
pulses from the transport, if control track/tach and
direction lines from the transport have been properly
connected to a transport connector on the rear panel of the
ZETA-THREE. When tach/control track updating is taking

place, the M_TC (or S_TC) Selection will szhow a "T" at the
extreme right of the display.

8.2 Operating the Time Code Generator

Basic time code generation and recording, and the
external connections used therein, are described in Section
4.2. This section describes additional generator operation.

Any additional cables needed for a given procedure are
listed.

5.2.1 Generator Preset

Access Belection: G _TC
Press keys: CAPTURE

If a time code address has been entered intc the G01
display, then pressing CAPTURE while G TC is displaved
causes the ZETA-THREE to copy the number from the G0l PRESET
Menu to the G_TC display.
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5.2.2 Resolving the Generator to an External Source

Access Delection: none
Access Menu number: Z05, Z08. BSet Z05 to SYSTEM=RESOLVED;

set 2086 to resclve reference choice.

Fress key(s): GEN CQOPY

NOTE

Setting 205 to SYSTEM=RESOLVED resolves the
entire system, not merely the time code
gaenerator. This has important implications
for the use of video tape recorders as
explained later in this section.

Time code must be generated at a specific rate. In the
ZETA-THREE, this rate is derived either from an internal
quartz crystal (Z05 SYSTEM=UNRESQOLVED, the default
condition), or, if the entire ZETA-THREE system has been
rasolved, from an external reference (Z05 SYSTEM=RESOLVED).

Thi=s reference can be:

1)

2)

3)

a video signal from a sync pulse generator
{composite video, composite sync, black burst,
bars).

This signal - is fed to the ZETA-THREE through either
of its rear panel’'s VIDEO IN jacks. The other VIDEC
IN loopthrough jack is provided either to output the
video signal to additional video equipment or to
terminate the video signal by a 75 Ohm locad.

the "video out"” signal from a video transport. THIS
REFERENCE MAY BE UNSUITABLE IF THE VIDECO 1S AT ALL
UNSTABLE.

This slgnal is fed to the ZETA-THREE through either
of its rear panel’s VIDEO IN jacks. The other VIDEO
IN loopthrough jack is provided either to output the
video signal to additional video equipment or to
terminate the video signal by a 75 Ohm load.

composite sync from an Adams-Smith MODEL 2600 RG
Reference Generator.

This signal is fed to the ZETA-THREE through elither
of 1ts rear panel’s VIDEQO IN jacks. The other VIDEO
IN loopthrough jack is provided either to output the
video signal to additional wvideo equipment or to
terminate the video signal by a 75 Ohm load.

Chapter 5
Manual Page 40



4} mains (AC line) frequency.

When resclved to MAINS, the ZETA-THREE automatically
derives a reference rate of 30 frames per second

(60Hz mains) or 25 fps (H50Hz mains).
5) a square wave or pulse signal.

The signal is fed to the ZETA-THREE rear panel’s AUX
IN jack. Resolving the system via the AUX IN jack
is very unusual; an example of its use would be
setting up toc generate off-speed time code.

One example of the need to resolve the ZETA-THREE
system when generating time code is when recording new time
code on video tape. In this case, a video sync reference
(see above) must be fed to the ZETA-THREE (see above), and
the same reference must be used as an external reference for
the video tape recorder on which the time code the time code
is to be recorded. This will insure that both the ZETA-
THREE's time code generator and the video recorder are
operating at the same rate, and that the frame edges of the
newly generated time code accurately coinside with the frame
edges of recorded wvideo.

To resolve the ZETA-THREE (to a video signal, for this
example): : |

1) set Menu number 205 to SYSTEM=RESOLVED. If no
external reference has been fed to the ZETA-THREE,
the XREF status LED will begin to blink unless 2086
RESOLVE=MAING.

2) Set Z06 to RESOLVE=VIDEQO (default setting) if it has
not already been done. 1If no external reference has
yet been fed to the ZETA-THREE, the XREF status LED
will blink.

3} If it has not yet been done, feed an external
reference (as described above) to the ZETA-THREE.
Once the external reference connection is made, the
XREF LED will turn on sclidly.

4) Set 204 to the rate compatible with the standard of
the incoming video sync reference.

5) GSet up for striping time code as explained in
previous sections. When GEN RUN is pressed, the
newly Zenerated time code sent out through the GEN
CODE OUT jack will be at the same rate as the video
reference, and will have frame edges aligned to
those of the reference.
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0.2.3 Generating Time Code

Access Selection: G_TC
Access Menu number: GO1, Z04. Set GOl to desired preset: Set

204 to desired frame rate.
Press keys: GEN RUN

The ZETA-THREE is always generating time code, whether
or not the generator is "running”. If the generator is not
running, the same time code address is generated
continuously.

See section 4.2 for instructions on generating time code.

5.2.4 Generating User Bits

Access Selection: G_UB. Set to desired User Bit information
(see below).
Access Menu anumber: none

Press keys: GEN RUN

In addition to always generating time code, the ZETA-
THREE will also generate user bits. The user bits generated
may be any eight hexadecimal digits, and those eight digits

are a part of each time code address that the generator
generates, :

Enter the desired user bits information into the G_UB
display (default: 00:00:00:00) by CURSORing and Indexing.
Whatever is set into the G_UB Selection will be generated as
a part of the time code.

2.2.5 Copying Time Code and/or User Bits

Access Selection: none

Access Menu number: G02, GO03. Set copy mode in G02; set copy
choice in G03.
Press keys: GEN COPY

Sometimes it is convenient to copy time code from one
tape to another. For example, when preparing tapes for
synchronizing with a zero offset (S_OFS = 00:00:00:00), the
exact same time code number stream must be on both tapes; if

one tape already has time code on it, that time code can be
copied to the other tape.

The ZETA-THREE provides two types of copy modes, Jam
Sync and Transfer. In both modes, the ZETA-THREE reads the
incoming time code number stream (from the left-most ENABLEd
device) and generates a new, but identical time code number
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stream. The user bits from the same time code source may
also be copied, if desired {(see below).

There is only one difference between Jjam syncing and
transferring, but it is a very significant one.

When Jjam syncing, if the COPY source stops, the newly
generated time code (and user bits, 1if desired) will
continue to be ocutput through the GEN CODE OUT Jjack,
continuing the time code number sequence without skipping or
pPausing.

Jam syncing can be used to reconstruct defective
sections of time code on a tape. The tape is positioned at
the start of the earliest sequence of good time code and is
copled in the jam sync mode. When the copy source time code
fails at the defective section, the new time code will
continue the original time code sequence.

When transferring, if the COPY socurce time code
sequence stops, the newly generated time code sequence will
also stop. 1If the source sequence starts again, the newly
generated time code sequence will also continue, and will
again output the COPY source time code number stream.

To copy time code, connect the "time code out” or
"audio out"” jack of the device from which time code iz to be
copled to either the ZETA-THREE’s MTC IN or STC IN jack.
Then connect the ZETA-THREE’s GEN CODE OUT jack (through
which the new copy of the time code is to be generated and
gent) to the "tlme code in” (or "audio in") Jjack of the
machine which 1s to record the copied time code. The
addresses coming from the GEN CODE QUT jack can then be
recorded onto tapre in the same manner that was described in
section 4.2.

5.2.5.1 Copyving

Access Celection: none

Access Menu number: G002, G03. Set G002 to copy mode choice;
set GO03 to copy choice.

Press key(s): GEN COPY

ENABLE only the transport which contains the original
time code, and rewind it to the beginning of the time code
numbers which are to be copied.

When GEN COPY is pressed:

1) If GO3 COPY=TIME CODE, new first-generation time code,
exactly COPYing the time code of the copy source, will
be sent out through the GEN CODE OUT jack.
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The newly-generated time code will contain the user bit
information entered in the G_UB Selection display.

2) 1f GO3 COPY=USER BITS, newly generated time code,
starting with the time code address entered in the G _TC
display will be sent out through the GEN CODE OUT jack.
This time code will contain the exact same user bit
information as was contained in the user bits of the
COPpy SsSource.

3) 1If GO3 COPY=TC AND UB’S, newly generated time code,
containing the exact same time code number stream and

user bit information as is contained in the copy source,
will be sent cut through the GEN CODE QUT jack.

5.2.5.2 Resolving when Copying

When copying time code from a video recorder to another
video recorder, recommended practice is to reference the
SETA-THREE to the same video rate signal as the source is
referenced to. This may be accomplished by resolving the
ZETA-THREE to composite video from the source transport, or,
more elegantly, by resolving the ZETA-THREE to an external

video rate reference signal which is also fed to both video
recorders.

When copying time code from an audio recorder to =a-
video recorder, it is recommended practice: to resolve the
ZETA-THREE to a video signal; to feed the same external
raference to the video recorder; and to resoclve (synchronize
as a slave) the audio recorder to the same reference signal.

When copying time code from a VIR to an ATR, or from
one ATR to another, the ZETA-THREE may be run unresolved.

5.3 Transport Control from the ZETA-THREE's Front Panel

Through the use of the SYSTEM key, it is possible to
send commands to the left-most ENABLEd device. All possible
commands are listed in this section.

9.3.1 Stop and Play Commands

Access Selection: none
Access Menu number: none
Press keys: SYSTEM STOP/CONT

The SYSTEM STOP/CONT key is a two-way toggle. Pressing
SYSTEM STOP/CONT sends either a Stop or Play command to the
left-most ENABLEd transport.
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If the tranport is Stopped (or Paused), pressing the
SYSTEM STOP/CONT will cause its amber LED to blink,
indicating that the ZETA-THREE has issued the command to the
transport but it has not yvet begun to Play. When the
transport reaches Play speed, the amber LED on the SYSTEM
STOP/CONT key will light solidly. An ENABLEd slave will
follow, synchronize, and maintain synchronism.

If the left-most ENABLEd transport is in Play, pressing
the SYSTEM STOP/CONT key will turn off its amber LED and
will Stop (or Pause) the transport.

5.3.2 The GOTO Command

Access Selection: Z_GO
Access Menu number: none

Press keys: SYSTEM GOTO [SHIFT SYSTEM STOP/CONT]

The SYSTEM GOTO address may be either entered or
CAPTUREd into the Z_GO Selection display.

Entering an address directly into the Z GO Selection is
accomplished by CURSORing and Indexing.

To capture a number into the Z_GO Selection display:

1) Access the 7_GO Selection display.

2) Press the CAPTURE key. The number which is in the left-
most ENABLEd transport’s Time Code Selection (either

M_TC or S_TC) will be copied into the Z_GO Selection
whenever the CAPTURE key is pressed.

NOTE

For the purpose of capturing an address
in the Z2_GO Selection display, the ZETA-
THREE will default to capturing from the

M_TC display if none of the ENABLE keys
have been pressed.

NOTE

The address in the Z_G0 Selection
display will automatically adjust to
left-most ENABLEment. For example, if
only the Slave had been ENABLEd, and the
GOTO address captured from Slave time
code, the address will change when the
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Master transport is ENABLEd. The new
G0TO address will be the captured-from-
slave address adjusted by the offset
value in the S_OFS Selection display.

Pressing the SYSTEM GOTO key, once a GOTO address has
been either entered or CAPTUREd, will cause its red LED to
light and the left-most ENABLEd device to GO TQO (cue to) the
GOTO address (cue point). An ENABLEd slave will follow =
cueing ENABLEd master, and the CHASE status LED will turn
on. When both transports have stopped after cueing, the
CHAGE LED and the red SYSTEM GOTO LED will both turn off.

If it is desired to stop the left-most ENABLEd
tranaport while it is cueing to a Z_GO address, press the
SYSTEM GOTO key again (it is a two-way toggle). Its red LED
will turn off and the transport will stop.

The left-most ENABLEd transport may be put into Play
lmmediately upon reaching the SYSTEM GOTO address: this is
called Play Preset. To invoke Play Preset:

1) press SYSTEM GOTO. Its red LED will light solidly
and the left-most ENABLEdQ transport will begin
cueing. _

2) after SYSTEM GOTO has been pressed (Step 1 above),
press the SYSTEM STOP/CONT key. Its amber LED will
blink, and the transport will continue to cue. When
the transport has parked at the Z_GO address, the
SYSTEM GOTO key’s red LED will turn off, the
transport will begin to play, and the SYSTEM
STOP/CONT key’s amber LED will 1light solidly.

5.3.3 LOCOPing

Access Selection: Z_G0O, Z_END. Enter or CAPTURE the
starting address of a Loop into the Z GO
display; enter or CAPTURE the ending
address of a Loop into the Z_END display.

Access Menu number: Z03. Index to desired Loop type.

cetting the LOOP function determines the action of the
left-most ENABLEd transport between the Z_G0O and Z_END
points.

When set to CYCLE, the ZETA-THREE, upon the left-most
ENABLEd transport’s reaching the Z_END address, will cue the
left-most ENABLEd transport to the Z_GO address, and will

then put the transport into Play. The transport will play
until the Z_KEND address is reached, and then repeat the
cycle. The cycle will continuocusly repeat until stopped.
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NOTE

If any other device is ENABLEd, the left-most
ENABLEd device, while eyeling, will wait for
the other devices to chasze and park before
returning to Play from a cued position.

When set to AUTO REWIND, the ZETA-THREE, upon the left-
mest ENABLEd transport’s reaching the Z_END address, will
cue the left-most ENABLEd transport to the Z_G0O address, and

park the transport there. Press SYSTEM STOP/CONT to repeat
the sequence.

When set to AUTO STOP, the ZETA-THREE, upon the left-
most ENABLEd transport’s reaching the Z_END address, will

stop the transport and park it. Press SYSTEM GOTO, and then
SYSTEM STOP/CONT (to invoke Play Preset) to repeat the
sequence. :

To stop or interrupt a CYCLE:

1} while cueing is taking place and Play Preset is
invoked (SYSTEM GOTO red LED lighted and SYSTEM
STOP/CONT amber LED blinking), a cycle can be
stopped by pressing SYSTEM GOTO again. Both LEDs
will turn off and the transport will stop. Cycling
will resume if the SYSTEM GOTO key is pressed again.

2) while cueing is taking place and Play Preset is
invoked (SYSTEM GOTO red LED lighted and SYSTEM
STOFP/CONT amber LED blinking), the cycle can be
stopped by pressing SYSTEM STOP/CONT. The red LED

will turn off, the amber LED will light solidly, and
the transport will go into Play.

3) while the transport is in Play (amber LED on

solidly), the cycle can be stopped by pressing
SYSTEM STOP/CONT. The amber LED will turn off and
the transport will stop.

5.4 Hynchronizing

The ZETA-THREE is capable of syvnchronizing one slave
transport to one master. Basic synchronizing overation is
described in section 4.5. The following sections describe

specific requirements for synchronizing various combinations
cf audio and video transports.
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9.4.1

Generstor as Master

It is possible to use the ZETA~-THREE’s time code
generator as the master for a synchronized slave. This
procedure is useful when first setting up a synchronizing

system,

as it removes one complete set of variables (i.e.,

quality of master time code, master cable, etc.). To make
the ZETA-THREE's time code generator the master:

1)

2)

J)

4)

Access menu number MO0l and set its display to
MASTER=GENERATOR.

Enter or CAPTURE an appropriate offset to prevent
the slave from winding its tape off the reel while
attempting to cue and park.

Press ENABLE MASTER and ENABLE SLAVE. The slave
will cue to the G_TC address and park.

Access G_T(C;, the time code addresses appearing in
this display will be considered master time code by
the ZETA-THREE. Press either GEN RUN or SYSTEM
STOP/CONT; the ZETA-THREE wlll now synchronize the
slave transport to the time code generator.

As an alternative tg oteps 1 through 4:

A)

B)
C)

3)

D)

route time code from the ZETA-THREE's GEN CODE OUT |
jack to the MASTER CODE IN jack.

enter or CAPTURE an appropriate offset,
access M_TC or G_TC to observe master time code.

Press ENABLE MASTER and ENABLE SLAVE. The slave
will cue to the M_TC/G_TC address and park.

press GEN RUN. The ZETA-THREE will synchronize the
slave to master time code (which, in this case is
also the generator time code}.

5.4.2 Transport as Master {(one ZETA-THREE)

When using one Zeta-Three to synchronize a slave
transport to a master transport, the following cables must

be used:

1) The slave machine requires a ZETA-THREE interface

cable between the slave transport and the ZETA-
THREE’s SLAVE TRANSPORT Connector.
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2) An appropriate cable from the time code channel
on the slave transport must be connected to the
SLAVE CODE IN jack.

3) An appropriate cable from the time code channel
on the master must be c¢onnected to the MASTER
CODE IN jack.

4) If time code is not available at other than play
speed {(the master transport time code recovery
amplifier is NOT wide-banded, and/or itas tape
does not remain against its heads during Fast
Forward and Rewind), then tach (or control track)
pulses, a direction signal, and a ground
connection from the master transport must be sent
to the ZETA-THREE’s MASTER TRANSPORT connector.
This wiring can be provided by a ZETA-THREE
interface cable.

5) If it is desired to control the master transport
with the ZETA-THREE's STOP/CONT and GOTO kevs, a
ZETA-THREE interface cable is requlred between

the master transport and the MASTER TRANSPORT
Connector.

5.4.2.1 Audio to Audio

To synchronize an audio slave transport ¢ an audic
master transport:

1) Set frame rate for system (Menu number Z04) to
conform to proper local standard (any NTSC rate
or 25-frame PAL).

2) Confirm that the system is not resolved to an

external reference (Menu number Z05H
SYSTEM=UNRESQLVED).

J) Ascertain that both master and slave tapes have
been properly prepared for synchronizing; with a
sufficient amount of known-good time code.

4) Make the proper ZETA-THREE interface cable
connections between the transports’ connectors
and the ZETA-THREE'’s MASTER TRANSPORT and SLAVE
TRANSPORT connectors.

5) Make the appropriate time code connections
between the transports and the ZETA-THREE'’s
MASTER CODE IN and SLAVE CODE IN jacks.

6) Press ENABLE MASTER. Confirm that master time
code is appearing in the M _TC Selection during
Play, Fast Forward and Kewind. Confirm that the
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transport obeys SYSTEM STOP/CONT and SYSTEM GOTO
commands. Confirm that tach/control track pulse

updating is occuring correctly. Disable Master,
press ENABLE SLAVE and repeat confirmation

saguence.

7) Access the S_0OF3 Selection and enter or CAPTURE
an acceptable ocffset between master and slave
time codes.

8) Press both ENABLE MASTER and ENABLE SLAVE to
initiate master transport control and
synchronization of the slave.

5.4.2.2 Audio to Video

To synchronize an audio slave transport to a master
video transport, follow Steps i through 8 in Section

b.4.2.1, except:

in Step 1, set frame rate for system (Menu number Z04) to
either NTSC video rate, or to 25-frame PAL.

if an external video rate reference is available, it is
recommended that it be fed to the video master (if the
- transport can accept it) and to the ZETA-THREE. This
will ensure that the syne word of the time code on the
audio tape will synchronize to the video frame edge,
instead of to the sync word of the master time code
(which may not be properly aligned to the video frame
edge). If using an external reference, set Z05
SYSTEM=RECOLVED (Step 2), and set 206 RESOLVE=VIDEO.

NOTE

1f no external video rate reference is
available, connect the Video Qut of the master
video machine to one of the VIDEQO IN Jjacks of
the ZETA-THREE, and connect the other VIDEC IN
jack to the video monitor (or terminate it).
If the video out is stable enough, this may be
adequate as a system reference.

5.4.2.3 Video to Videco

To s#nchrcniza a video slave transport to a master
video transport, follow Steps 1 through 8 in Section

5.4-2.1: Q.KQ_Q.P_'I'.::
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in Step 1, set frame rate for system (Menu number
Z04) to either NTSC video rate, or to Z25-frame

PAL,

feed the same external videc rate reference to
both video transports; this will insure that
synchronism is not lost due to differences
between the two transports’ internal crystals.
In addition, it is recommended that the same
reference signal be fed to the ZETA-THREE (it may
be looped through the ZETA-THREE on the way to
one of the transports), to ensure that the sync
word of the time code on the slave tape will
synchronize to the video frame edge, instead of
to the sync word of the master time code (which
may not be properly aligned to the video frame

edge).

1f feeding an external reference to the

ZETA-THREE, set 205 SYSTEM=RESOLVED.

NOTE

Some less expensive VITRs do not have sync
inputs BUT some of these will lock to a wvideo
signal fed into their Video Input Jjacks.
Rarely do the VTR manuals mention this

- feature.

Synchronizing two video machines without
external sync, or using VIRs which do not
accept an external sync reference, MIGHT work,
but the situation is MARGINALLY ADEQUATE. If
it i1s necessary to synchronize two video
machines on a frequent basis, proper video
machines should be used,

5.4.3 OSynchronizing to an External Reference

Synchronizing an audic transport to an external sync
reference is known as rescolving. To resolwve an audio
transport, follow Steps 1 through 8 1in Section 5.4.2.1,

except:

in Step 2, set Z05 SYSTEM=RESOLVED.

if the external reference is mains frequency, set 206
RESOLVE=MAINS.

if the external reference iz a video rate reference

signal,

it must be fed to one of the ZETA-THREE'’'s VYIDEO

IN jacks, and terminated at the other. Set Z0S8
RESCLVE=VIDEQ,.
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if the external reference 1is to be a waveform from a
function generator, set 206 RESOLVE=AUX IN.

in bBtep 3, be concerned only with the preparation of
the tape for the transport which is to be resolved.

in Step 4, connect the proper ZETA-THREE interface
cable to the ZETA-THREE's SLAVE TRANSPORT connector.

in Step 5, connect the transport's time code output to
the ZETA-THREE's SLAVE CODE IN Jjack.

in Step 6, confirm time code in the S_TC Selection

only. Confirm SYSTEM STOP/CONT and SYSTEM GOTO
commands for ENABLEd4A slave transport only.

skip Step 7.

in Step 8, ENABLE slave only.

NOTE

The transport will resolve if it receives a
Play command from the ZETA-THREE but not if it
receives a Play command from its own control
panel . & -

5.4.4 Resoclved Transport as Master (two ZETA-THREEs)

1t may occasionally be necessary to synchronize a slave
transport to a master transport which is itself being
resolved to an external reference. An example of this would
be synchronizing a slave video transport to a master audio
transport. Since the slave video transport will be locked
to its own servo when playing after address synchronism has
been achieved (or to an external reference, if frame-edge
alignment is required), it is necessary to force the audio
master to run at the same video rate (by resolving it) when
playing. In this configuration, one ZETA-THREE would be
used t¢o resolve the master transport, and another ZETA-THREE
would be used to synchronize a slave transport to the
master.

To synchronize a video slave to a resolved audio
master:

1) prepare the master audio transport to be resclved by
one of the ZETA-THREEs, as described in Section 5.4.3.
Note that this transport must be considered the sglave
of the ZETA-THREE which will be resolving it,
notwithstanding the fact that it is the nmaster
transport in the ¢overall synchronizing systemn.
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2) feed the same external reference (to which the master
is being resolved, and which should by this point have
been fed to the resolving ZETA-THREE) to both the other

ZETA-THREE (the synchronlizing ZETA-THREE) and the wvideo
slave transport.

3) in the resolving ZETA-THREE, set G0Z2 COPY MODE=XFER.
oet GO3 COPY=TIME CODE. Establish proper connections
between the GEN CODE OUT jack of the rescolving ZETA-
THREE to the MASTER CCDE IN jack of the synchronizing
ZETA-THREE. Press GEN RUN, ENABLE SLAVE, and then
SYoTEM STOP/CONT on the resolving ZETA-THREE to put the
master transport into Play. Master time code will
appear in the MTC Selection of the synchronizing ZETA-

THREE,
NOTE

Remember that in this configuration, the
master transport is the resolving ZETA-THRER’ s
slave transport, and that there will be no
ZETA-THREE interface cable between the master
transport and the synchronizing ZETA-THREERE.
Therefore, to play, stop, or cue the master
transport, it is necessary to ENABLE the slave
transport of the resolving ZETA-THREE and use
its SYSTEM STOP/CONT and SYSTEM GOTO keys.

4) prepare the slave video transport to be synchronized by
the other ZETA-THREE, as described in Section 5.4.2.3.
When this has been accomplished, pressing ENABLE SLAVE
on the synchronizing ZETA-THREE will allow the slave
transport to be plaved, stopped or cued by the
synchronizing ZETA-THREE'’s SYSTEM STOP/CONT and SYSTEM
GOTO keys. Pressing both ENABLE MASTER and ENABLE
SLAVE on the synchronizing ZETA-THREE will allow
aynchronizing to begin. Be sure that a proper offset
between master and slave time codes has been entered or
CAPTUREd into the S_0OFS display of the synchronizing

ZETA-THREE,

5.4.6 Lock Modes

When synchronism of a slave transport to its master has
been achieved, the slave is said to be "locked"” (as
indicated by the ZETA-THREE’s LOCK status LED). The ZETA-
THREE has three lock modes, Address, Freewheel and Auto,
selectable via Menu number S01 LOCK MODE,
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5.4.6.1 Address Mode (default)

Address Mode (501 LOCK MODE=ADR) is used under normal
synchronizing situations, with both master and slave tapes
containing known-good time code throughout. In Address
Mode, the ZETA-THREE uses both time code addresses and frame
edge references when maintaining the slave transport in
synchronism with its master. Slave time code is
specifically reiated to master time code, and the
relationship is defined by the offset. The slave frame edge
reference is derived from slave time code, and the master
frame edge 1is derived either from master time code or from
an external video sync reference.

Address mode is used for most transport-to-transport
synchronizing, and provides lock accuracy to 1/1000 of a
frame.

5.4.6.2 Freewheel Mode

In Freewheel Mode (501 LOCK MODE=FWL), the ZETA-THREE
refers only to master and slave frame edges when
synchronizing; time code address numbers on both tapes are
ignored. As with the address mode, the slave frame edges
are derived from slave time code, and master frame edge is
derived either from master time code or from an external
video rate reference. When synchronizing in Freewheel Mode,
the slave transport will run at the same speed as its
master, but, since time code addresses are ignored, there
will be no specific positional relationship between master
and slave and therefore no meaningful offset.

When Freewheel Mode is invoked, and both master and
slave transports are ENABLEd, the ZETA-THREE will locate the
nearest time code frame edge on the slave tape and lock it
t.o the next master frame edge it receives.

Freewheel Mode is occasionally used to resolve an audio
tape recorder to an external source of time code. When
resolving to an external video rate reference with the ZETA-
THREE, however, lock mode selection is automatic and Menu
number 501 need not be considered. 1% is also used when it
is desirable to play through discontinuous patches of time
code, because the synchronizer will ignore breaks in time
code addresses.

Freewheel Mode, since it deces not use time code
addresses, l1gnores offsets greater than one frame; however,
because the ZETA-THREE synchronizes the frame edge of the
slave time code to the master frame edge, the sub-frame
portion of the offset is not ignored. To adjust the
relative position of the tapes within a frame, slewing the
tranport is possible.
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5.4.6.3 Auto Mode

The Auto Mode (501 LOCK MODE=AUTO) is a combination of
the Address and Freewheel Modes. When Auto Mode is used,
the ZETA-THREE will operate in Address Mode while the slave

is being synchronized to the master, and will switch
auntomatically to Freewheel Mode a selected number of seconds

after synchronism has been achieved. The ZETA-THRERE returns
to the Address mode whenever synchronous running ceases
(1.e., transport is stopped, or put into Fast Forward or
Rewind).

The Auto mode is useful while playing through sections
of discontinuous or poorly-recorded time code when it is
desireazble to retain the initial offset. Retaining the
initial offset in this manner is useful for re-synchronizing
when the tapes are re-cued or stopped and started again.

Hb.4.6.4 Slow Relock

If a tape has been physically spliced, or if time code
has been electronically edited without reference to time
code frame edges, a frame edge phase error (a shift in
position of frame edge with respect to the preceding frame
edge) will ‘probably occur creating a sub-~frame offset error
and, therefore, a loss of synchronism. The Slow Relock
routine (Menu number 502 SLOW RELOCK=0ON) can be used to
provide sub-audible re-syngronization of the slave to the
master following the splice. Slow Relock is especially
useful when synchronizing in Freewheel or Auto Mode, to
provide sub-audible re-synchronization following a time code
discontinuity.

5.4.7 Recovering from Poor Time Code

Time c¢ode interruptions, discontinuities or drop-outs
will cause loss of synchronism, disrupting svnchronizing
operations. The ZETA-THREE has two recovery routines to
cope with such situations.

5.4.7.1 Lock Hold

If slave tlme code drops-out (becomes unreadable, but
not discontinuous) the ZETA-THREE will automatically
malntain slave tape speed very accurately, vermitting the
drop-out to be "played through"” without an error occuring.
When a2 slave transport is playing through such a time code
drop-out, it is sald to be in a "Lock Hold"” condition.
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5.4.7.2 ©Splice Trap

If a splice occurs in an area containing critical
material, where no re-synchronization can be tolerated, the
Splice Trap routine (S03 SPLICE TRAP=0ON) can be used.

Sprlice Trap allows synchronization to continue in the

Address Mode without interruption by capturing a new offset
following detection of the splice. Lock will be maintained,
and no re-synchronization will occur. 8ince the new offset
will replace the old offset in the S_OFS Selection, the old

offset will be lost and must be re-entered or re-CAPTUREQ if
it is to be used again.

5.5 Record and Rehearse

5.5.1 Record

If Menu number Z01 IN/OUT=RECORD, the ZETA-THREE can
send a Record signal to the master and/or slave transport.

To set-up the ZETA-THREE to "punch"” an ENABLEd master
transport in and out of Record, press ENABLE M-REC [SBIFT
ENABLE MASTER]}. The ENABLE M-REC key’s red LED will start
blinking indicating that a record signal will be sent to the
master when a time code address from the master transport

matches the time code address which has been entered into
the 2 _IN Selection,.

When the Record signal is sent (at the Record In

point), the red LED will 1light solidly, indicating that the
transport is in Record.

NOTE

The Record LED will indicate that the
transport is in Record if a record tally is
fed to the ZETA-THREE through the Interface
cable. If the transport does not have a
record tally output, then the Record LED will
light solidly when the ZETA-THREE sends the
Record command.

The ZETA-THREE will alsc send a "Stop Record" signal
when the time code address in the Z_QUT Selection is

reached. The red LED will begin blinking again when the
Record Out occurs.

To disable Master Record, press ENABLE M-REC again. If
Master Record has been ENABLEd, pressing ENABLE MASTER will
both disable the transport and disable Master Record. If
recording is in process, disabling Master Record will pot
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cause recording to stop, but will merely turn off Master
. Record triggering at the Z IN or Z OUT time code addresses.

An ENABLEQ slave transport can be punched in and out of
Record when a time code address from the left-most ENABLEAG
transport coincides with the addresses in the Z_IN and Z_OUT
Selections. The Slave Record function is turned on or off
(for an ERABLEd slave) by pressing ENABLE S-REC [SHIFT
ENABLE SLAVE].

H.5.2 Rehearse

If Menu number 201 IN/OUT=REHEARSE, the ZETA-THREE can
send a Rehearse signal to the master and/or slave transport,
IF THE TRANSPORT HAS A REHEARSE FUNCTION.

201 IN/OUT=REHEARSE allows transports which are capable
of Rehearse functions to simulate Record without any actual
recording taking place. The "Rehearse” function does not
send a Record command to the traasport.

Rehearsing is accomplished with the ENABLE M-REC and
ENABLE S-REC keys, Just as Record functionszs are.

5.6 Events
5.6.1 What is an Event?

An event is an action which occurs when a specific
time code address on a tape is reached. Event outputs can
be used to send & command signal to almost any device. For
example, an event output might be used to trigger an effect,
give a command to a transpert, or tura on a cart machine --
Oor an electric coffee pot..

b.6.2 Events 1 and 2

The ZETA-THREE provides two momentary event outputs via
the AUX OUT jack [18]). The Event 1 output will be sent to
the "tip” of the AUX OUT mating plug (default -- Menu number
210 XOUT TIP=EVENT 1); Event 2 to the "ring" (default --
Menu number Z11 XOUT RNG=EVENT 2). These outputs will
trigger when a time code address from the left-most ENABLEA
transport coincides with the time code address entered into
the display of either the E-01 Selection or the E-02
selection.
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9.6.3 Event Operation

To implement use of the ZETA-THREE’s Event 1 output:
1) Confirm that Menu number 710 XQUT TIP=EVENT 1.

2) Access the E_01 Selection, and enter or CAPTURE =&
time code address into the E_01 display.

3) Wire the ZETA-THREE’s AUX OUT jack to the device
which ls to receive the event output signal. Use a

1/4-inch stereo phone plug at the ZETA-THREE end of
the cable.

4) Access Menu number E01, Index to EV_01 and set to
ARMED. The ZETA-THREE’s Event 1 output will now
trigger whenever incoming time code from the left-
most ENABLEQ device coincides with the time code
address in the E_01 Selection display.

To implement use of the ZETA-THREE'’'s Event 2
output, follow the same procedure using Menu number

211, the E_0Z2 Selection display, and EV_02 in Menu
number EO0O1.

5.6.4 Event Output Duration |

If the device being triggered by a ZETA-THREE event
output fails to respond properly to the event output signal,

it may be necessary to change the duration of the output
signal,

The duration of the ZETA-THREE’s momentary event
outputs (the length of the pulse itself) is adjustable in
increments of 8-1/3 nil1lj -seconds. Adjustment is
accomplished by setting the desired increment in EVENT

CONTSTANT 35 PULSE DURation. The default value is 08, or 50
micro-seconds.
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WHAT DOES THE MIDY SECTION DG 7

The nbjective here is to SYNCRONIZE a MIDI controlled sequencer to the
current Master device. The sequencer is then the second Slave device
controlled by the Zeta Three. (For "sequencer" also read "drum machine™.)

In order to do this, the Zeta must know song TEMPOS for every part of the song.

This information 1is stored in the Zeta Three TEMPQ MAP.

When the Master begins to play, the Zeta can calculate from the MAP exactly
where 1n the song the sequencer should be - send it there - give it a Start

command - and keep 1t precisely locked to the Master for the remainder of the
song, or until the Master is stopped.

WHAT IS A TEMPO MAP ?

"500 bars of 4/4 at 120 beats per minute" is a Tempo Map.

0f course, vastly more complicated Maps can be c¢reated - the Zeta can hold
between 400 and 500 tempo and/or time signature changes in its Map.

A new tempo can be specified at any 1/16 note in the song.

New time signatures can be specified at any bar boundary.

Aleng with the time signature, the user may specify a "Metronome Click Length".
This determines the type of beat used in the beats-per-minute specification.

For example, it is usually preferable in a 6/8 bar to specify tempo in
"dotted gquarter notes per minute™.



TEMPO MAP EXAMPLE

Here is a (not terribly typical) musical example

Tempo = 120 = 150 = 148.50 = 108
Bar 1 g 17 20 21 33

—
—
—i—  dEam

. Here’s how the Zeta Three Tempo Map describes the same song .

*

Beats-per-Minute Time Sig. MM Click Bar / Beat . l1/16’th
120.00 4 / 4 4 0001 / 01 .
150.00 6 / 8 4+ 0008 / 01 .1
148.50 3/ 4 4 0017 / Ot .1
144.00 .o 4 0020 / 02 .1
139.50 - 4 0020 / 02 .2
135.00 ‘e 4 - 0020 / 02 .3
130.50 .o 4 0020 / 02 .4
126.00 ‘s 4 0020 / 03 .1
121.50 .o 4 0020 / O3 .2
117.040 .« 4 0020 / 03 .3
112,50 . 4 0020 / 03 .4
108.00 4 / 4 4 0021 / 01 1
108.00 | +033 / 01 .1

* A plus sign (+) following the Click
number indilcates that the Click
Length is a "dotted" wvalue.

MIDI GRCUF DISPLAYS
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Before doing anything PRACTICAL with the Zeta MIDI section, we shall take a
quick "walk"” through the MIDI displays themselves - having your Zeta Three at
your side would be good. No attempt is made here to explain ALL of the _
¢perating functions availiable through these displays - this is done in later
sections.



THE "MAIN" DISPLAY - BARS AND BEATS

This is the first MIDI display you will see after dialling the GROUP key
past the Generateor, Master and Slave display groups

D B120.00 0001/01 .1

The "B" in the ident po¢rtion stands for "Beats-per-minute®, and the S5 numbers
following it specify beats-per-minute at the current 1/16 note. {i.e. 120 BPM)

The 7 numbers to¢ the right of the display identify the current bar, beat and
1/16 note., i.e. 1lst BAR / l1lst BEAT . 1lst 1l6th note,

You will notice that the cursor is blinking at in the ident portion at the
letter "B" (no other Zeta display does this !). By pressing the UP/DOWN arrow
key now, you may obtain more information about the current beat .

D _F12.000 "F'rames-per-Beat for film work

{See FRAMES~-PER-BEAT TEMPOS).
D _CO0 4 Metronome "C"lick Length (4 = 1/4 note)
D _ TO0O4/ 0 4 "T"ime Signature

{"numerator™/"dencominator”)

Time Signature "numerators™ may be any number from 1 to 15.
Time Signature "denominators”" may be any of 2, 4, 8 or 16.

Available Click Length wvalues are .

2+ Dotted half note

2 Half note

4+ Dotted quarter note
4 Quarter note

B+ Dotted eighth note
8 Eighth note
16 Sixteenth note

Return to the "B"eats-per—-minute display before continuing.



ADJUSTING THE BAR/BEAT POSITION
Move the cursor to the "Beats™ digit, [ D B120.00 0CO01/01.1 }

Pressing the UP/DOWN key now will adjust your position in the song, beat by
beat.

Go to heat 3.

Move the cursor back to the "Bars units” digit. [ D_B120.00 0001/03.1 )
Press the UP key.

We are now at Bar 2.

Notice that the "Beats" have been reset back to 1. This is common to all
numeric adjustments in the MIDI Bar/Beat display - when any digit is adjusted,
all the digits to the right of it are reset to their lowest wvalue.

Now move the curser to the "Bars hundreds"™ digit. [ D B120.00 0002/01.1 )

Successively pressing the UP key takes us through bars 101, 201, 301, 401 and
finally to bar "+501". The "+" sign here indicates that we have reached the

end of the song recorded 1n the Tempo Map. We cannot move the bar or beat
numbers any higher with the UP key.

(The Zeta Three has powers up with a default Tempo Map 500 bars in length,)

It is also possible to see a "-" (minus) sign just before the Bar number. This
snows that the Zeta is positioned before the starting time of the Map. However,

this condition is normally produced only when locking or cueing to Master time
code, and cannot be produced with the UP/DOWN key.

Back to the display - the fastest way to return back to Bar 1, Beat 1 is to
move the cursor to the "Bars thousands™ position {(now occupied by the "+" sign)
and press the DOWN key (Shift UP), ( D B120.00 +501/01.1 }
This backs us up a thousand bars at a time ! ~

THE "TIME CODE" DISPLAY

Press SELECT (Shift DISPLAY) at the “MAIN" MIDI Display to arrive at the
"TIME CODE" Display.

D _TZC 0 0 00 00 0 0
This time code is purely artificial - it is the current SONG TIME, assuming
that the song starts at time 00:00:00:00. If the sequencer controlled by the

Zeta Three were a tape transport, then this is the code that would be recorded
on the tape. ~

It is always in NON-DRQOP FRAME mode.

NOTE that this code has NOTHING WHATSOEVER TQ DO WITH MIDI TIME CCDE, which is
an entirely different animal,



THE "QFFSET" DISPLAY

Press SELECT (Shift DISPLAY) at the "TIME CODE" Display to arrive at the
"OFFSET" Display.

D_OFS 06 00 00 00.00

This display performs EXACTLY the same function as the Offset display in the
Slave Syncronizer group.

Here however, the Offset is calculated as the Song Time Code (see previous
display) minus the Master Time Code.

NOTE that an Offset may also be established by setting a number in the
"START TIME" menu display {(see below). These two displays are interactive,

THE "ERROR" DISPLAY

Press SELECT (Shift DISPLAY) at the "OFFSET" Display to arrive at the
"ERROR" Display.

D_ERR 00 00 00 00.00

This display performs EXACTLY the same function as the Error display in the
Slave Syncronizer group.

Lock up time for MIDI devices controlled by the Zeta Three is intentionally
not instant. The locking process requires changing the tempo fed to the slaved
sequencer, which must itself lock to the tempo received. The Zeta Three ensures

that these changes are relatively smooth, and you may observe the resultant
locking process by dilalling up this display.

THE "SLEW" DISPLAY

=k

Press SELECT (Shift DISPLAY) at the "ERROR" Display to arrive at the
“"SLEW" Display.

D S LEW 0 0

. 0O

This display performs EXACTLY the same function as the Slew display in the
Slave Syncronizer group,.

Press SELECT (Shift DISPLAY) to return to the "MAIN" Display.



MIDI MENU DISPLAYS
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lst LEVEL MENU

D01 EDIT -
D02 SONG SETUP ->
D03 LEARN MODE -2

D04 LEARN QNTIZE=8

DOS FPB FRM=24
25
30
24/25
24/25/30

2nd LEVEL MENU

1 INS 000 BARS AT X
.2 DELETE A -> B

.3 COPY A -> B TO X
4 MARK A --—--/-—.-
5 MARK B ----/--,-
6 MARK X 0001/

.1 START 00000000.00

.2 END ACTION=RUN
STOP

.3 SONG NUMBER=0{1

AVRG CAPTURE TAP
EXACT CAPTURE TAP
MIDI CLOCK IN
AUX IN TIMEBASE

o L o=

DESCRIPTION

This section controls
bar insertions,
deletiong, and copying
one sectien to another,
{(See INSERTING, DELETING
AND COPYING)

Song starting time,
expressed as a Master
Time Code number.

{May be Captured or
entered digit by digit.)
Interacts with Offset.

Choice of actions taken
at the end of the Song.

Numeric label of the
current song (may be
transmitted as a MIDI
Song Select message.)

Selects mode for Tempo.
Learning.
{see LEARNING TEMPQS)

Sets threshold for
tempo averaging in the
Learn mode.

{see LEARNING TEMPOS)

Selects the frame
rate to be used in
Frames-Per-Beat tempo
calculatcions.

(see FRAMES-PER-BEAT
TEMPOS)



D06

D07

Do8

DOY

D10

D1l

Di2

MERGE=QFF
REAL TIME
NO REAL TM
ALL

MIDI CUT=0N

ON+S5SEL
OFF

MIDI THRU=IN
OUT 2

LOCK MODE=ADR

F'Wl
AUTO
SLOW RELOCK=0OFF
ON
SPLICE TRAP=QFF
ON
TIMEBASE ~>

.01 12
.02 16
.03 20
.04 24
.05 32
.06 40
.07 48
.08 60
.09 80
.10 56
.11 129
.12 160
.13 2440

PER
PER
PER
PER
PER
PER
PER
PER
PER
PER
PER
PER
PER

BEAT
BEAT
BEAT
BEAT
BEAT
BEAT
BEAT
BEAT
BEAT
BEAT
BEAT
BEAT
BEAT

7.

Tells Zeta Three which
types of data received
at the MIDI In port
should be Merged with
Zeta data and re-
transmitted from the
Output port.

{see MERGING)

Enables the Zeta to
transmit MIDI messages,
with or without Song
Select commands.

(Has NO EFFECT on D06
MERGEing requests)

Assigns the MIDI Thru
port to directly copy
the MIDI In port (as
specified by the MIDI
standard), or to act as
a second Output port,
in parallel with the
normal Output port.

Lock modes - see |
syncronizer section.

Slow Relock mode - see
Syncronizer section.

Splice Trap enable -
see Syncronizer
section.

Establishes the
frequency (cycles per
beat) appearing at the
Timebase cutput (AUX
OUT, Tip, 1f assigned).
Alsc sets the expected
frequency when Learning
from a timebase input
{(via AUX IN).



13 MAP LOAD/SAVE -—>

D14 MIDI CONSTS

-

01
05
06
34
37
38
45
46
21
52

SAVE TO TAPE
LOAD FROM TAPE

- /LKERR 06
LOCK LIMITS 72
WIDE/NARROW F3

LOCK EXIT 20

- fSMS TYPE 00
AUTO DELAY 01
S-PTR WAIT Q0

S-PTR SPACING 00
- /1=NVRAM 00
NO MSG/FPB.125 01

8.

Initiates saving the
Tempo to tape and
Loading it back again,
{see SAVING THE TEMPO
MAFP TO TAPE,)

MIDI "Constants®
{see MIDI CONSTANTS)



FRAMES-PER-BEAT TEMPGS
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Frames—-Per-Beat tempeo calculations present somewhat of a dilemma to the
system designer.

The simple logic of this method of tempo specification is that musical beats

can be directly mapped to avallable film frames, thus enabling very precise
timing.

However, as film has been running at 24 frames per second for many years, we
now have several generations of film composers who have come to know the

various frames-per-beat tempos by "feel" as opposed to by calculation. This
is true particularly in the US.

For this reason, the Zeta Three allows the frame rate for FRAMES~PER-~-BEAT

calculations to be specified separately from the TIME CODE frame rate.
{See MIDI menu "D0S FPB FRM=xx").

The traditional film composer may leave the Zeta set permanently at its
default setting of "D05 FPB FRM=24",

European composers may prefer the D05 FPB FRM=25" setting.

And, allowing for the very real possibility of film running at 30 frames per
second in the future, the setting "D0O5 FPB FRM=30" is also available.

Two other selections are also available which track, or partially track, the
current TIME CODE frame rate.

All are summarized in the following table of frame rates to be used in the
Frames-Per—-Beat calculation . .

TIME CODE Frame Rate

24 25 30
D05 FPB FRM=24 24 24 24
DOS5 FPB FRM=25 25 25 25
D05 FPB FRM=30 30 30 30
D05 FPB FRM=24/25 24 25 24

D05 FPB FRM=24/25/30 24 25 30
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RUNNING THE TEMPDQ MAP
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Return to the "MAIN" MIDI Display, preferrably with Beats-per-Minute in the
display.

Press the MIDI switch in the ENABLE section. Keep the Master and Slave
disabled.

Press the STOP/CONTINUE switch -~ your Map should now be "running". Moreover,
if you have a sequencer or drum machine attached to the MIDI Out port, it

should also be playing. (Don’t forget to put the sequencer/drum machine in
EXTERNAL clock mode 1)

Press the STOP/CONTINUE switch again to stop.

By adjusting the Bar and/or Beat numbers in the display, you may position
the sequencer anywhere in the Map and Start from there,.

As with the tape machine sections of the Zeta Three, you may capture GOTOQ
points and use the GOTO key (Shift STOP/CONTINUE) to quickly re-position the

sequencer. If no GOTO point has been set up (GOTO register shows all dashes),
then the sequencer will be cued to Bar 1, Beat 1.

LOCKING TO MASTER TIME CODE

Disable Master, Slave and MIDI sections of the Zeta (using the ENABLE switches).
Set up a tape transport as the Zeta system Master in the usual manner. {You
may also use the Generatoer as a temporary Master by looping its code back

into the Master Code Reader, or by assigning it as Master in the Master menus.)

Make sure that the Zeta Three has read Time Code from the Master tape at least
once. (If the tape has no Time Code, then stripe some now ')

Stop the tape machine near the beginning of its code.
Locate the "MAIN" MIDI display and set the Bar/Beat sectien to 0001/01.1

Locate the MIDI OQOffset display and CAPTURE the current Offset.

ENABLE both the Master and MIDI sections.

Play the Master Tape deck.

Your Zeta Three Tempo Map should now "chase" and lock the the Master. If you
have a sequencer or drum machine attached, then it too should be playing aleng.
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NOTES:

1. Notice that, when the Master is in rewind or fast forward, the Zeta Three
keeps both its Map and the sequencer correctly aligned.

2. If the Master is cued to a point BEFORE the beginning of the Song, then
the Bar/Beat display will contain a NEGATIVE quantity of Bars and Beats.
The sequencer, on the other hand, will be waiting at Bar 1, Beat 1,

When the Master plays from a "negative" bar/beat, then the display will

ceunt down to the beginning of the Song, and a Continue command will be
sent T£o the sequencer when Bar 1, Beat 1 is reached.

3. If the Master is played or cued to a point AFTER the end of the Song, then
the display will show a "+" sign before the Bar number.

4. VERY IMPORTANT ! . } The MIDI section can lock either to the Master or to
the Slave tape machines. Locking to the Slave will take place if only the
SLAVE and MIDI keys are set to ENABLED (i.e. Master disabled).

During the switching between "Master master” and "Slave master"”, the MIDI
Offset is automatically adjusted,

Thus, ANY COMBINATION of the three machines controlled by the Zeta may be
operated locked together, simply by ENABLing and DISABLing appropriately.



12.
OVERRIDING THE CURRENT MAP TEMPO
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Disable the Master for now.

Locate the "MAIN" Bar/Beat MIDI Display, and set it to show Beats-per-Minute.

Move the cursor to the Beats-per-minute units digit, ( D_B120.00 0001/01.1 ]

Press the UP key,

As expected, the tempo has been changed to 121 beats-per-minute,

In addition, an asterisk has appeared in the center of the display.

[ D_B121.00* 0001/01.1 )
This indicates that a tempo OVERRIDE is in effect.

Ne change has been made to the Tempo Map yet, allowing us to audition different

tempi first. Note that this new tempo is now being transmitted from the MIDI
port.

Pressing the Zeta STOP/CONTINUE key sets the Map {(and sequencer) in motion AT
THE NEW TEMPO. (Local Start/Stop at the sequencer should also respect the new
tempo, provided that receiving of EXTERNAL Clocks has been enabled,)

The override will stay in effect until either it is entered into the Map (see
next section), or cleared by pressing CLEAR (Shift CAPTURE). When CLEARed, the
display will indicate that overrides have been cancelled, and the tempo will
revert to the original Map tempo. [ -~ CANCELL OVERRIDES - ]

For comparison between new tempos and Map tempos, the previous override may
be recalled by pressing CLEAR again, { - RECALL OVERRIDES - ]



13.
ENTERING A NEW TEMPO INTO THE MAP

— -l . L ol el el e e————— —— — p— p—y S - el A ek G ——— — — — — —
——————————'——_“_‘_*=---——————-"ﬂ.-ﬂﬂ

To change a tempo in the Map, it is necessary to tell the Zeta three things ;

(a) The new tempo
(b) Where the new tempo starts
{C) Where it finishes

We have already seen how to set up a tempo OVERRIDE. This new tempo will be
used for entry intc the Map.

To specify start and end points, the Zeta uses two marker registers "MARK A"
and "MARK B". These registers contailn the Bar/Beat values for the start and
end points for the new tempo.

Using these markers to change tempos is extremely simple. In the following
example, we shall change the tempo of the first 8 bars from 120 to 126 BPM

Start by setting a tempo override of 126.00 BPM. { D B126.00* 0001/01.1 ]
set the Map to Bar 1, Beat 1 (if not there already). { D B126.00* 0001/01.1 ]
Press the CAPTURE key - this sets MARK A. [ ===~ MARK A ====-- ]

Note that the CAPTURE key LED is now flashing. This

indicates that we have begun the process of entering
the tempe change.

S5et the Map to Bar 9. [ D BlZ26.00* 0009/01.,1 ]

Press the CAPTURE key again. [ ~—-- CHANGES OK =--~-— )
This action has at the same time set MARK B, and

entered the new tempo between MARK’s A and B.

i.e, from the beginning of Bar 1

up to {but not including} the beginning of Bar 9.

The CAPTURE key LED has stopped flashing, indicating

completion of the change.

Notes

1. The position ¢f the cursor is not relevant to the
MARKing process — it may be anywhere in the display.

2. Once MARK A has been captured and the CAPTURE key
LED is flashing, we may abort the change in progress

by pressing CLEAR (Shift CAPTURE). [ == CANCEL CHANGES -- ]
This does not cancel the tempo OVERRIDE however,
and a second press of CLEAR may be required, [ = CANCEL OVERRIDES - ]

3. All tempos in the above examples may of course
be specified using the Frames-per-Beat display.
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CHANGING MAP TIME SIGNATURES AND METRONOME CLICK LENGTHS

Time'signaturEE and Click lengths are entered in exactly the same way as tempi.

When either is first changed, the QVERRIDE asterisk will appear in the display.

The same MARK A, MARK B process 1ls used to enter changes into the Map.

NOTES::

1. Time Signature and Click Length changes CAN ONLY BE MADE AT BAR BQUNDARIES.

2. Click length overrides and changes DO NOT affect the song tempo, but they
DO affect the tempo specification. For example, if a 1/4 note click at
120 BPM is changed to an 1/8th not click, then the Beats-per-Minute display
will automatically change to 240 BPM, However, there will be NO CHANGE to
the actual tempo being produced at the MIDI QUT jack.

3. Time Signature overrides have no effect on the tempo !

4. Combinations of Time Signature, Click Length AND Tempeo may all be set up
and changed together.

2. Click Lengths MUST match Time Signatures. For example, if you specify a
half note click in a 3/4 bar, the 2eta will give you an error message as
soon as you attempt to enter this change into the Map . .

[ *17* CLICK/SIG CLASH )

6. Changes in Click Lengths cannot be made across Time Signature changes.

Attempting to change the Click Length to 1/8 notes for all 16 bars of
the following example will produce the error message .

( *é2* SIG VARIATION ]



15.
INSERTING, DELETING AND COPYING

These actions require the use of the menus in the "D01 EDIT" menu section.
(To get there, press the MENU key while in any of the MIDI Group displays;
find the "D01 EDIT ->" menu; press the MENU key again.)

However, setting up the parameters for these actions will usually be done from
the "MAIN" MIDI Display. (To return from menus, hit the DISPLAY key 1)

Inserting, Deleting and Copyilng make use of various combinations of the
Bar/Beat registers MARK A, MARK B, and a new register, MARK X.

The cnncept.behind MARK X is exceptionally simple - whenever you enter the

MIDI menus, the Zeta Three takes your current Bar/Beat song position and loads
it into the MARK X register.

In other words, MARK X is equivalent to "current position®.

INSERTING BARS
Let’s start with an example ., .

We wish to insert 4 bars of 3/4 time between bars 8 and 9 of our existing
song.

First, stop any Map motion (disabling the Master transport is also good.)
Set a Time Signature OVERRIDE of (03/04.

Set the Bar/Beat section of the display to 0009/01.1 - in other words to the
bar that we are going to insert IN FRONT of.

Enter the ".1 INSERT 000 BARS AT X" menu via the "D01 EDIT" menu.
Set that display to ".l1 INSERT 004 BARS AT X".

Press the CAPTURE key.

The job is done ! The Zeta will display . . [ == BARS INSERTED --- }
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Now let’s look quickly at what has just happened .,

Setting the Time Signature OVERRIDE established the type of bar to be inserted.
We could also have set Click Length and Tempo overrides, and these would have
been used in the inserted bars. As our example specified no Click Length or
Tempo overrildes, the Zeta used the Click Length and Tempo values which were in
effect AT THE INSERT POINT (i.e. at the beginning of bar 9).

Moving the Bar/Beat display to bar 9 allowed the Zeta to load "Bar 9" inte the
MARK X register as soon as we entered the EDIT menus.

Adjusting to "INSERT 004 BARS" established the number of bars to insert.

Pressing the CAPTURE key insefted 4 bars of 3/4 at MARK X, i.e. at the bar 9
bar line. :

Notes:

1. Only quantities of BARS may be inserted. Insertion of single beats is not
supported.

2. To add an "Intro"™ to an existing song, insert bars at Bar 1, Beat 1.

3. To extend an existing song, insert bars at the first bar which has a "+"
sign.

4. After any insertion, the Zeta will position its Map at the END of the
inserted section, ready to insert more bars, perhaps with different tempos
or time signatures. It is important to realize that all bar numbers AFTER
the insertion will have been incremented by the number 6f bars inserted.

In our example, the Zeta positioned itself, after the insertion, at bar 13.
Bars 9,10,11 and 12 are the new 3/4 bars, and bar 13 corresponds to what

used to be bar 9. In the same way, what used to be kar 10 has become
bar 14, and so on.

2. It is NOT essential, before inserting bars, to set the Bar/Beat display to
EXACTLY the beginning of the bar at the insertion point. The Zeta will ignore

any beat or 1/16 note values and load only the BAR number when it loads
MARK X.
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DELETING BARS

Cnce again, an example
We wish now to delete bars 5,6,7 and 8.

At the "MAIN" display, set Bars/Beats to 0005/01.1

i.e. the start of the section to be deleted.

Press the CAPTURE key. -

The Zeta will display . . [ ———r=- MARK A ~—===-= ]

This is very similar to the process of changing
tempos, click lengths and time signatures.

Set Bars/Beats to 00098/01.1, the end of the section

Lo be deleted. |

Press the CAPTURE key.

The Zeta Three will display . . [ —==——~ MARK B ===+=- ]
This is now different to changing tempos etc,

because NO OVERRIDES were specified.

Enter the ", 2 DELETE A -> B"™ menu via the "D0l1 EDIT" menu.

Press the CAPTURE key. Zeta displays . . [ =-- BARS DELETED =--- ]



18.
COPYING BARS

This process starts like a deletion, and ends like an insertion !

Example .

We wish to copy bars 5,6,7 and 8 (our 3/4 bars, if
you have followed the previous examples) to a spot
between bars 16 and 17.

At the "MAIN" display, set Bars/Beats to 0005/01.1

i.e. the start of the section to be copied.

Press the CAPTURE key.

The Zeta Three will display . . [ ===——— MARK & —“—mm==- ]

Set Bars/Beats to 0009/01.1, the end of the section

to be copled.

Press the CAPTURE key.

The Zeta Three will display . . [ === MARK B ——===~ )

Set Bars/Beats to 0017/01.1, the bar IN FRONT OF
WHICH we want to insert our copled section.

Enter the ".3 COPY A =-> B TC X" menu via the "D01l EDIT” menu.

Press the CAPTURE key. Zeta displays . . [ —— BARS COPIED ===--= ]

Note:

1. Copying does not delete the bars copied from.
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LEARNING TEMPQS
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There are 4 distinct ways to learn tempos and enter them into the Tempo Map,
All 4 modes require a REFERENCE TIME against which beat lengths may be measured.

If the Zeta is in UNRESOLVED mode, then the selection of this reference time

is made, with one exception, in exactly the same way that a Master is selected
for the MIDI section to chase.

If the 2Zeta is in RESQOLVED mode, then the reference time will actually be the
frame rate being used for the resolving process (e.g. video sync). Starting

times {hence Offsets) will however still be calculated relative to the
unresolved mode reference time.

Here is a chart showing the {(unresolved mode) REFERENCE TIME for each
configuration of the ENABLE switches

----- - ENABLE ------
MASTER SLAVE MIDI REFERENCE TIME
- - - Master Time Code
M - ~- Master Time Code
M S - Master Time Code
. M - b Master Time Code
M S D Master Time Code
- s - - Slave fime Code
- S D Slave Time Code

- - D GENERATOR Time Code



MODE 1.

20.
AVERAGED CAPTURE TAP ,

This mode is quite unlike the other three modes in that no tempos are
actually entered into the Map {at least not automatically).

In this mode, the operator may tap a tempo on the CAPTURE key, and a
tempo OVERRIDE will be set up, loaded with the average of the tapped
tempo.

This tempo may subsequently be entered manually into the Map (see
ENTERING A NEW TEMPQO INTO THE MAP).

Example .

Enter the ".1 AVRG CAPTURE TAP" menu via the "D03 LEARN MODE" menu.
Press the CAPTURE key to select the mode. (Note: It is not necessary
to establish the learning mode every time learning is to take place.
The mode stays in effect until changed.)

Return to the "MAIN" Bar/Beat display.
stop all tape transport and Map motion.

Disable Master and Slave, enable the MIDI section, using the ENABLE
keys. {(The Generator now provides the reference time.)

Enable the LEARN mode by pressing the Shift MIDI ENABLE key. The red
LED in this key will flash until learning is commenced.

Tap the desired tempo at the CAPTURE key.

Notice that a tempo OVERRIDE has been set up, and the averaged tempo
is being displayed on the Beats-per-Minute (or Frames-per—-Beat)

display. The red LED in the MIDI ENABLE key is lit solidly, indicating
that the learn mode has begun.

To end the learn mode, simply stop tapping the CAPTURE key, the red LED
in the MIDI key will extinguish shortly thereafter. |

You now are left with a tempo OVERRIDE exactly as if you had just set
it manually, only its value is the average ¢f the tempo just tapped.
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MODE 2.
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EXACT CAPTURE TAP

This mode appears similar to Mode 1, except that the tempos tapped at
the CAPTURE key are entered DIRECTLY into the Tempo Map.

Example

We wish to manually tap a tempo starting from bar 9, beat 3 and
finishing at the beginning of bar 11 (i.e. return to the original
tempe at kar 11). This example assumes that bars 9 and 10 are both
4/4 and have a Click Length of a quarter note (04).

Enter the ".2 EXACT CAPTURE TAP" menu via the "D(03 LEARN MODE" menu.
Press the CAPTURE key to select the mode,

Return to the "MAIN" Bar/Beat display.
Stop all tape transport and Map motion,

Disable Master and Slave, enable the MIDI section, using the ENABLE
keys. (The Generator now provides the reference time.)

Set the BAR/BEAT display to 0009/03.1 (our starting point).

Enable the LEARN mode by pressing the Shift MIDI ENABLE key. The red
LED in this key will flash until learning ls commenced.

Hit the Capture key 7 times at the desired tempo(s).

i,e. Bar 9, Beat 3

4
Bar 10, Beat 1
2
3
4
Bar 11, Beat 1

The final "hit" at the beginning of bar 11 is necessary for the Zeta
to complete the measurement of Bar 10, beat 4.

Notice that, while the learn was in progress, the Bar/Beat display
counted along with the CAPTURE key taps,

Also, if the display had been set t¢ Beats-per-minute or Frames-per-
beat, then it will have switched automatically to the Time Signature
display for the duration of the learning process. :

You may now step back through the Map and observe the new tempos
which have been c¢reated.
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Notes:

1. This type of learning follows the Time Signature and Click Length
patterns already set up in the Tempo Map. If the Time Signatures
in our example had been 3/4, then only 5 taps would have been
required to take us to the beginning of bar 11. On the other hand,
if the Time Signatures had remained at 4/4, but the Click Length

had been changed to an 1/8th note, the 13 taps would have been
required.

2. In this mode, the Map can be RUNNING, even running LOCKED, when
learning ls started.
For example, it may be necessary to manually tap a tempo to match
some action on a Master video. To do this, lock the MIDI section
to the Master tape as usual, but have Learn Mode enabled (Shift
MIDI) - the red MIDI key LED will be flashing.
When the videc (and the sequencer) arrives at the starting beat,
simply commence tapping the CAPTURE key as before.
The sequencer will be stopped during the learn sequence.

3. Learning commences from nearest Click boundary to the bar and beat
on display when the CAPTURE key is tapped for the first time.

4. Learning finishes at the bar and beat that is on display when the
CAPTURE key 1s hit for the last time.
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MIDI CLOCK IN . .

This mode allows the Zeta to learn tempos from MIDI Clocks appearing
at lts MIDI In port.

Method

Create or load a sequence in your sequencer (or drum machine).
Connect the sequencer’s MIDI Out to the Zeta Three MIDI In.

Enter the ".3 MIDI CLOCK IN" menu via the "D03 LEARN MODE" menu.
Press the CAPTURE key to select the mode.

Return to the "MAIN" Bar/Beat display.
Stop all tape transport and Map motion.

Disable Master and Slave, enable the MIDI section, using the ENABLE
keys. (The Generator now provides the reference time.)

Enabie the LEARN mode by pressing the Shift MIDI ENABLE key. The red
LED in this key will flash until learning is commenced.

Press the START key on the SEQUENCER.

Learning will begin from Bar 1, Beat 1 (unless the sequencer does not
transmit a MIDI "Start" command - see Notes).

Learning will cease when a MIDI "Stop" command is received from the
sequencer, OR.IF MIDI LEARN IS DISABLED by the ENABLE keys.

Notes:

1. MIDI Clock In learning does not change any Time Signature or Click

Length information already set up in the Tempo Map. A new tempo
may be learned for each 1/16th note,

2. There are two kinds of MIDI start commands which may be issued by
a4 sequencer - "Start"” and "Continue", If "Start" is issued, then
the Zeta will commence learning at Bar 1, Beat 1. If "Continue”
is sent, then learning will commence at the 1/16 note being
displayed when "Continue" is received.

The Zeta is not currently recognising Song Pointer commands
received at its MIDI In port.
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AUX IN TIMEBASE

This mode allows the Zeta to learn tempos from a fregquency appearing

at its AUX IN jack. (Typically 96 cycles per beat from a non-MIDI
device.)

Method
Connect the frequency source to the Zeta Three AUX IN.
Select a TIMEBASE FREQUENCY from the "D12 TIMEBASE” menus.

Enter the ".4 AUX IN TIMEBASE®" menu via the "D03 LEARN MODE" menu.
Press the CAPTURE Xkey to select the mode.

Return to the "MAIN" Bar/Beat display.

Stop all tape transport and Map motion.

Disable Master and Slave, enable the MIDI section, using the ENABLE
keys. (The Generator now provides the reference time.)

Enable the LEARN mode by pressing the Shift MIDI ENABLE key. The red
LED in this key will flash until learning is commenced.

Start the frequency source.

Learning will commence at the 1/16 note being displayed when the Zeta
receives its first frequency information at AUX IN.

Learning will cease when the input frequency stops, or if MIDI LEARN
IS DISABLED by the ENABLE keys.

Notes:

1. TIMEBASE learning does not change any Time S$ignature or Click

Length information already set up in the Tempo Map. A new tempo
may be learned for each 1/16th note.

2. If the input frequency is running all the time, then learning
will start as soon as LEARN is ENARLED.
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COMMON CONSIDERATIONS FOR MODES 2, 3, AND 4 . .

1. Learning relative to the Generator is useful if tapes are being
striped with Time Code at the same time as Tempo learning is taking
place.

If the Master and/or Slave tapes already have Time Code, then it
would be advisable to learn all tempos relative to Master Code.

2. If learning does commence at Bar 1, Beat 1 (and only if), then the
REFERENCE TIME CODE current when the first beat is received will be
entered into the START TIME register, and the appropriate Offset will
be calculated. '

3. Learning may be ABORTED at any time by pressing CLEAR (Shift CAPTURE) .
No changes will have been made to the Map if this is done.

9. Learning may be STOPPED at any time by disabling the LEARN mode,
i.e. by pressing Shift MIDI ENABLE. |

In this case, all tempos learned, up to the current beat, will be
entered into the Map.

LEARN QUANTIZATION

The Zeta Three is always applying a quantization (averaging) routine
to the learning process.

Héwever, the DEGREE of quantization may be adjusted via the
"DO4 LEARN ONTIZE=" menu. When adjusted to its minimum ("MIN™),
gquantization is effectively disabled.

The trade-offs when using more or less quantization are as follows .
If very little quantization is employed, then all the subtleties of
the tempo to be measured will be captured. 1

HOWEVER, this will also use up the maximum amount of space in the
Zeta’'s Tempo Map memory.

(It is also possible to capture "too much” subtlety ! For example,
when learning from MIDI CLOCK IN, it is highly unlikely that a
"constant"” tempo created within a sequencer will appear quite so
constant after it has been processed by the sequencer, transmitted
on the MIDI line, and again processed by the 2Zeta. If minimum
quantization is used for this learn mode, then the Zeta will likely
record a series of very slightly fluctuating tempos - for example,
148.50, 148.64, 148.50, 148.64 and so on - thus needlessly using
memory space for a tempo which should be specified ONCE as 148.57 1)

If MAXTMUM quantization is emploved, then the resultant Map will
clearly use a minimum of memory space, but only gross tempo changes
will be recognized. All other changes will be averaged with the
tempos coming before and after the change.
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We have found so far that the default quantization wvalue of "8" is
good for MIDI CLOCK and TIMEBASE learning.

: Higher values (up to MAX) are good for CAPTURE key tapping. In fact, s
" learn mode 1 (AVERAGED CAPTURE TAP) always uses maximum quantization.

THE TIMEBASE OUTPUT

— g =ferefeargrm =g g+ B 4

" 'A-controlled frequency, measured in cycles per beat, may be

transmitted from the AUX OUT jack of the Zeta.

. ‘"*" First, the 'Tip’ of the AUX OUT jack must be assigned to the TIMEBASE
'+ ...generator via the Zeta System menu "Z210 XOUT TIP=TIMBASE".

Second; the desired TIMEBASE frequency must be selected in the MIDI

menus

"D12 TIMEBASE =->",

This frequency will be started and stopped at the same times as

start and stop commands are transmitted from the MIDI Out port.

SAVING THE TEMPO MAP TQ TAPE

To SAVE the current Tempo Map to tape, follow these steps .

S

1. Connect the Zeta Three Generator output to a tape recorder input.

1 .2, Enter the ".,1 SAVE TQO TAPE™ menu via the HIDI.meﬁu
L "D13 MAP LOAD/SAVE ->",

3. Put the tape recorder into record on the appropriate track.

4. Press the CAPTURE key.

The Zeta will display . . [ -=-=-- SAVING MAP ---- ]
» And shortly after . . . [ ==~ MAP SAVED OK ===~ ]

5. Press the CAPTURE key again : ®
~ we recommend saving two coples. -

“Note:

The Generator may be running or stopped while saving the Map.
(Map information is stored in MIDI File Format in the Generator
User Bilts.) S .

The save may bé aborted at any time bf pressing CLEAR
(Shift CAPTURE). Zeta displays . . { ~ MAP SAVE ABORTED - )
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Toe LOAD a Tempo Map from tape . .
1. (a) Connect the output of a tape track containing the desired Map

to the MASTER CODE Input, and ENABLE the Master ONLY.

OR (b} Connect the output of a tape track containing the desired Map
to the SLAVE CODE Input, and ENABLE the Slave ONLY.

2. Enter the ",2 LOAD FROM TAPE" menu via the MIDI menu
"D13 MAP LOAD/SAVE ->". .

3. Press the CAPTURE key, *#=*

Zeta displays . . [ - WAITING =~<==== ]
4. Put the tapé machine into Play. SR T,

Wnen the Map Header arrives . . [ === LOADING MAP =-=-- |

When LOADing is complete . . [ == MAP LOADED OK === )

Note: The load may be aborted at any time by pressing CLEAR
(Shift CAPTURE). Zeta displays ., . [ = MAP LOAD ABORTED -~ }

& X IMPORTANT: AsS soon as the CAPTURE key is pressed to initiate
a load from tape, ALL CONTENTS OF THE CURRENT MAP ARE DESTROYED.

LI

MERGING

The Merge ﬁeature of the Zeta Three, if enabled, may be set Lo merge
only selected types of MIDI messages. {See the "DO6 MERGE="--display.)

1. "REAL TIME" - MIDI System Real Time messages which can be merged
- by the Zeta are . . )

Start
Continue
Stop
- Actlve Sensing

Timing Clocks will only be merged 1f the Zeta itself is NOT 1issuing
Clocks - i.e. if the "D07 MIDI OUT=" menu is set to "OFF".

2. "NO REAL TIME" - All messages received EXCEPT the above System Real
Time messages will be merged. -

3. "ALL" - merge all messages. :
The same restriction applies to MIDI Timing Cquks.
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CONTENT OF DATA READ BACK FROM ZETA-THREE

ADAMS-SMITH PROTOCOL COMMANDS FOR ZETA-THREE
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13.1 INTRODUCTION

Commands sent to the Zeta ill consist entirely of ASCil characters with no special formatting.

Responses from the Zeta i are also fully ASCIt, but each response string is terminated by a
Carriage Return / Line Feed pair for use with dumb terminals.

Communications are compietely asynchronous, and require no handshaking. Use of X-CN and
X-OFF is optional.

13.1,1_ZETA INTERNAL STRUCTURE

The Zeta appears via its Senal Interface as a coilection of addressable software moduiles. There
are currently 11 modules defined, plus a Zeta control module ("Z-module”) and the Serial
Interface module itself.

'"UPPER' Modules

|IMIDI |MIDI |'TC GEN |EVENTS |SLAVE |MASTER |
| TC ICHASE | (Upper) | | TRANSPRT | TRANSPRT |
I I #J | #K I #L I M ] ¥N I
fr771 I I I I | |
/ | *ZETA IMIDI CH. |TC GEN | | SLAVE IMASTER |
/ | TIME® {EQUIV TC/| I | READER {READER |
/ | #2 ] %3 | . #4 I l *6 I %7 i
/ ] I I I | I I
/ 'LOWER' Modules
/
!/ Internal Communications Path .
FLIIIEL i r P Erriiiiiririiiiirrridy
/ /
I —
{ SERIAL | | ZETA | oevse |Front Panel|
{I"FACE | {SYSTEM | ] |
| $ I | #2 [
| I I I
|EXTERNAL | |Remote |

{COMPUTER | [Control|

I I I I
I I I I
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13.1.2 COMMANDS

In order to send commands te any particuiar module, the module must first be addressed. With
the exception of the Serial Interface, this is done by sending a '# character, {ollowed by the
address of the module. (Note: Single quotes are included in this text for clarity only, and are not to
be sent as part of the command). The Serial Interface is addressed simply with the '$' character.

e.g. ‘M’ directs all subsequent commands to the Slave Transport module.
'$ directs all subsequent commands {0 the Serial Interface moduls.

The Zeta control module itseif may also be addressed with '#2', thus making available a number
of time-saving system commands.

Module commands consist of ASCH command characters, some of which may be preceeded by
an ASCI numeric string.

e.q. '‘P' is a Play command when directed to either of the transports.

‘01020304 T loads the time value 1 hour, 2 minutes, 3 seconds and 4 frames when

directed to the Generator.
EXAMPLES
1. Slave Transport Play command . . #MP
2. Master Transport Rewind command . . #NR
3. Load Generator Time Code . . #401000000T
4, Load Zeta System In Point . . #223595924001
5. lL.oad Serial Interface "Constant” #0 . . $0033K
NOTES
1. Some commands, especialiy to the "Upper” modules {see diagram), take on different

meanings depending upon whether the immediately preceding character was NUMERIC or not.
8.q. 'Y, when directed to either transpon, is a "Cue to the previously loaded cue point®
command, whereas ' |
‘01000000000 is the command which loads the cue point.

Consequently, to load a cue point of one hour and go te it, send the string '0100000000QQ".
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2. Generally, loading time code values to "Lower" modules requires the transmission of 8
digits (2 each for hours, minutes, seconds, and frames). However, loading to "Upper" modules, or
to the "Z-module”, requires 10 digits 1o be sent, the final two defining a subframe value (100ths),
whether subframes are in fact used or not.

13.1.3 NUMERIC ENTRY AND THE "X" COMMAND

The Zeta Serial Interface contains a 14 digit internal numeric buffer into which all received
numaric characters (hex 30 thru 39) are entered, calcuiator styie.

Upon receipt of a subsequent command, the most recent numeric string will be handed on to the
module to which the command is directed {including internal Serial Interface use).

There are other commands available which will fill the butfer with zeroes, fill it with 'blank’
characters (hex F's), or backspace the entry by one position (see section 13.2.4 Serial Interface
Command Set). Note that, for the sake of subsequent commands, these special numeric buffer
commands are treated as ‘numeric’ entries. |

However, one other command desetrves serious attention, and that is the X' command.

Using ASCII characters only, it is difficult to enter hexadecimal numbers inte the numeric butter
and not have them confused with aiphabetic commands A thru F.

With one major exception, the character "X’ is used as a prefix to the letters A thru F if they are to
be entered into the numeric buffer as hex values. The following rules must be adhered to:

For all modules other than the Serlal interface, the letter ‘X’ must precede any and avery
alphabetic character ('A' thru 'F") which Ig to be entered into the numaeric buffer as a
hexadecimal value.

For data directed intermally to the Serial Interface, the letter 'X' must NOT precede the
alphabetic characters ‘A’ thru 'F’, as they will ALWAYS be interpreted as hexadecimal ("X is
in fact used by the Serial Imterface as a data request command).

For example, to enter hex 3B to Master transport Constant #3, we must transmit '#M033XBK'
(address 'M', constant #03, value 3B, enter constant command 'K').

On the other hand, to enter hex 3B to the Serial interface Constant #1, we must transmit
'$013BK'.
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13.1.4 RESPONSES

The Zeta may be commanded to send data back to the External Computer.
it is first necessary to define where the data is o come from (i.e. from which module).

Next, the Serial Interface must be instructed to transmit data from one of three available data
fields:

TIME
USER BITS

or
STATUS.

e.Q. #6351 will retum time code from the Slave Reader.

Although the actual format of the returned data may be selected by setting "Constants™ (operating
parameters) in the Serial |nterface, the defauit format response 1o the above request will be -

A AH:MM:55 :FF<CR><LF>'

where <CR><LF> represent Camiage Return and Line Feed respectively.

13.1.5 MULTIPLEXED REGISTERS

Modules at addresse 'J' thru 'N' {i.e. the 'Upper' set) multiplex the data available in their Time
Code register.

e.g. The Slave Transport Synchronizer makes a number of registers available through the Time
Code area. As these registers need to be called up ('attatched to the bus' in System 2600
terminology} before their data can be collected, each has been assigned a single call up letter:

Ly LOCATE POINT

'm' MASTER TIME CODE

'n END POINT

'q CUE POINT

1 SELF TIME CODE

T EVENTS TRIGGER SOURCE TIME {'|' = vertical line)
‘e’ LOCK ERROR

i ACTUAL OFFSET (slave - master)

'V IN POINT

7 QUT POINT

‘o' REQUESTED OFFSET

‘ov' EVENT 0 = IN POINT (same as 'i'})
"1v' EVENT 1 = QUT POINT (same as 'j)

<const >k’  CONSTANTS
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The following request would cause the retum of the Slave lock error register:
#Medt

(Module 'M'; multiplexed register 'e’; address Serial interface '$' for Time data request 't)).

13.1.6 _SYSTEM MASTERS

The concept of "System Master” is important to Zeta operation, particularly when the Zeta
Control module (#Z) Is being addressed. This is due to the fact that the Zeta controls three
devices which may be synchronized in all possible combinations.

The "System Master” will most often be the Master transport, for example, when Slave is chasing
Master, or MID! and Slave are chasing the Master, or when the Master transport is simply
enabled by itself.

However, if the Master transport is not enabled, and the MIDI device is chasing the Slave
transport, then the Slave is said to be the current "System Master”.

By the same token, if the MIDI chase section is enabled by itself, then it also becomes the -
System Master, even though no other devices are chasing it.

On the front panel ENABLE switches, the "System Master” |s the LEFTMOST enabled
device.

Device enables may be controlled via the Zeta control section by using the 'Z command, which
closely mirrors the function of the front panel ENABLE switches (see Section 13.11.16).

The current System Master may also be controlled via the Zeta control secticn using normal
transport commands like Play, Stop, Rewind, Cue to GOTO point, etc. Of course, all chasing
staves will then follow, thus providing System control through the "System Master™.

13.1.7 RECOMMENDED SERIAL INTERFACE SETUP

o S — .

Many functions of both the Zeta Serial Interface and its intemnal sofiware modules are inciuded
solely for backward compatability with the 2600 System.

In its default mode, the Interface is ideally set up for operation with a dumb terminal, and using
your computer in this fashion is probably the best method of testing and getting the “feel’ of the
Zeta commands and responses.

Dumb terminal mode therefore requires no special set up.

Howaever, higher speed systems can benefit from other options within the Serial interface.
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In order to avoid time spent determining a configuration for the Serial Interface (i.e. how to set up
its "Constants” or operating parameters), we include here a recommended setup.

Just send this string . .

$0289K0105K0033K

.. and you will invoke the following modes:

1. BREAK character recognition by the Serial Interface. |

2. Transmission of NAK character wheneaver receive errors are encountered in the Serial
Interface.

3.  Data transmission from the Zeta will continue even if there have been receive errors

{default mode woukd be to halt transmission).

Transmigsion of the LiINE FEED character at the end of every Zeta response will be
inhibited (i.e. termination by Carriage Return oniy).

'Extra status’ will be included in all transmissions of status data (commands 'S','s").

All data will be transmitted in "COMPRESSED FORMAT - ALTERNATE MODE".

The Serial Interface will transmit X-ON and X-OFF to control data transmissions from the
Externat Computer.

The Serial Interface will recognize X-ON and X-OFF protocols from the Extemnal
Computer, and use them to control Response Transmissions.

NOO A

@

Note: Sea also Sections 13.3, 13.4, 13.6, and 13.9.

13.1.8 HARDWARE CONSIDERATIONS

The choice of RS-422 or AS-232 is made with a connection and a jumper inside the Zeta lit.

With the chassis cover removed, iocate the nbbon cable originating at the 9-pin COMPUTER
connactor on the rear panel.

For RS-422 operation, the other end of this cable must be plugged into connector "J17 RS-422°
on the main printed circuit boand.

In addition, jumper JP3 must be positioned 1o connect the two of ifs three pins which are adjacent
to connector J17.

i.e. Both the connector and the jumper arg "towards the FRONT™ of the cabinet.

For RS-232 operation, the ribbon cable must be plugged into connector "J16 RS-232,
Similarly, jumper JP3 must connect the two of its pins closest to J16.
i.e. Both the connector and the jumper "towards the REAR".
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when using RS-422, pin connections are as follows:

FRAME GROUND

6 TRANSMIT Common
TRANSMIT “A”

7 TRANSMIT "B*
RECEIVE "B"

| 8 RECEIVE "A"

RECEIVE Common

9 FRAME GROUND

The "A" line of each halanced pair is inverted refative to UART inputs/outputs, similar to a
regular RS-232 transmit/receive line.
The "8" ling is the non-inverted signal.

In order to achieve some degree of ground isclation, the RS-422 cable may be wired like
a balanced audio cable.
i.e. with ground/shield connection at one end of the line onty.

When using RS-232, connections are as follows:

NOTES

6 DATA SET READY (DSR)

RECEIVED DATA (RXD)

7 REQUEST TO SEND (RTS)
TRANSMIT DATA (TXD)

8 CLEAR TO SEND (CTS)
DATA TERMINAL READY (DTR)

9 -
SIGNAL GROUND

REQUEST TO SEND (Pin 7/Cutput) should be connected to the extemal computer's
CLEAR TQ SEND {CTS) input.

When asserted, the RTS output indicates that the ZETA-THHEE is ready to receive data
(i.e. there is plenty of room in the ZETA's data buffer).

It RTS is not asserted, then the external computer should refrain from further
transmissions, as the ZETA-THREE buffer is about to overflow.

If this line is not used, then the ZETA-THREE must be configured (Section 13.6) to
transmit X-ON and X-OFF protocols to the external computer. {X-ON is transmitied at the
time that the RTS line is asserted, X-OFF when it is de-asserted.)
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CLEAR TO SEND (Pin &Input), when asserted enables the ZETA-THREE 1o
transmit data. if not connected, then it will be asserted internally and the
ZETA-THREE will transmit without restriction.

The external cnmpuier may aiso control the ZETA-THREE's transmissions with X-
ON and X-OFF protocols (the ZETA-THREE must first be enabled to receive them
- seg Section 13.6).

DATA TERMINAL READY {Pin 4/Qutput) is always asseried, as iong as the
ZETA-THREE is powered-up, and may be connected to the Extemal Computer
DSR (Data Set Ready) input.

DATA SET READY (Pin 6/Input), when asserted, enables the ZETA-THREE |
receive channet. if DSR is not connected, then it will be asserted intemally.
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13.2 CHARACTER SET RECOGNIZED BY SERIAL INTERFACE MODULE

NOTE: Throughout this text, square brackets are used to delimit varable command parameters,
and must not be transmitted as part of the command (unless otherwise indicated).

13.2.1 IMMEDIATE CHARACTERS

immediate characters are detected as soon as they are received, bypassing the recelve
buffer completely.

BREAK RESET CHANNEL TO IDLE STATE
The Serial interface will only recognize a Break character it
enabled to do so by via Constant 2. A Break character is defined
as a spacing state of greater than one characier length. The idle
state resulting from a Break is very similar to the normal power
up state - Receive and Transmit buffers are completely emptied,
as is the Procedure stack - the 'last' device address is reset to 0,
andd the current data type to 'T. The actual current address is the
Serial Interface itself - all errors are cleared, all current status is
. reset, However, no Constants, Procedures or Groups are lost.

X-CN 11h

X-OFF 13h The Serial Interface can be set 1o recognize X-ON and X-OFF
characters in the received data stream and o control its
transmissions accordingly. This is set up by Constant 0, bit 0.
NOTE: X-ON AND X-OFF MUST BE SINGLE CHARACTER
COMMANDS, AND CANNOT BE SENT USING THE '@Q' OR
‘@S’ REPRESENTATIONS.

NAK 15h The NAK command is always recognized by the Serial Interface,.
and its effect is identical to the CTRL R (CLEAR ERRORS)
command. The difference is that NAK does not have to be
queued up in the receive buffer, and that it is not necessary 10
have addressed the Serial interface ($). Also, no Wakeup
message will be sent following a NAK command. NOTE: NAK
MUST BE TRANSMITTED AS A SINGLE CHARACTER, AND
CANNOT USE THE '@’ REPRESENTATION.
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13.22 ENTRY ALTERING CHARACTERS

@ <char>
} «char>

40h
7Dh

CONVERTS CHARACTER TO CTRL

CONVERTS CHARACTER TO LOWER CASE

These two commands are atways operational, and perform their
conversions as the character is taken from the receive buffer.
e.g.

'‘@C' is equivalent io CTRL C (03hex) .

1L is equivalent to '

13.2.3 PRIVELIDGED COMMANDS

The following characters operate independantly of the current address pointer l.e. the
address pointer set with '#, "%’, 'I' and '$' commands.

ESC

' {a]

¥ [a]

% [a}

1Bh

21h

23h

24h

25h

ABORT CURRENT TRANSMISSIONS.
fterations ('1,'J") are discontinued. Transmit buffer is emptied

SPECIFY DEVICE AS RESPONSE ONLY ADDRESS

a: address

This is aimost identical to the '# command, except that it sets up
the curent module address for RESPONSES ONLY (data
collection), and does not affect the current command address.

SPECIFY DEVICE ADDRESS

a: address

The address indicated is set up both as the module address to
which subsequent module commands should be sent, and as the
module address from which data should be collected following a
$S thru $2Z (or $s through $2) command.

SPECIFY SERIAL I'FACE AS COMMAND ADDRESS

All commands will now be directed to the Serial Iterface itsel.
Note however that many of these commands will direct the Serial
Interface to collect and transmit data from the most recently
addressed module, e.g. To collect timecode data from a module
at address 2, send: #2$T |

SPECIFY DEVICE AS COMMAND ONLY ADDRESS

a: address

This is almost identical 1o the ‘# command, except that it sets up
the current module address for COMMANDS ONLY, and does
not affect the current data collection address.



&[pl 26h
A SEh
" 22h
@M <CR> 0Dh
- 27h
@G 07h
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EXECUTE PROCEDURE
p: Procedure name
Ses Procedure section.

GROUP PREFIX

{ONLY FOLLOWING '#.,9%:'\'"

Instead of addressing a single module with the '#', %' or '
commands, a group may be addressed by transmitting . .
# A <GROUP NAME> or

% * <GROUP NAME>

See Group section,

reserved
reserved
reserved
reserved

13.2.4 SERIAL INTERFACE COMMAND SET

These commands are unique to the Serial Interface, and the Serial interface must first be:
addressed with the '$' command before they will be recognized,.

COLLECT AND TRANSMIT MODULE DATA

SthrulZ 53h-
SAh

COLLECT AND TRANSMIT DATA FROM THE LAST
ADDRESSED MODULE

Each of these commands specifies that one type, or combination
of types, of data be read from the module and sent to the
Extemal Computier in one of the various data formats described
in the Data Format section.

Data types are . .

S Module status

T Time code register

U User bits register

\'J Combined time code and user bits

W Combined time code, user bits and a shortened version
of status

X Expanded time code, including subframes

Y Combined time code and short status

Y4 Combined user bits and short status

The actual content of the data returned is dependant upon the
module being interrogated. These data forms are described in
section 13.10.



s thru z

73h-
7Ah

49h

4Ah

51h

4Ch
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SAME AS §-Z

ITERATE LAST TRANSMISSION
The last data transmission will be repeated continuously until a
Q' command is issued to the Serial Interface.

ITERATE SYNC'D TO FRAME EDGES

Same as 'I', but each transmission must be triggered by a fresh
Master frame edge. This will often produce smoother displays, as
adjacent transmissions of identical data are avoided.

QUIT ITERATION (' OR'J"

reserved

SERIAL INTERFACE INTERNAL DATA ACCESS

{covw] K

ERROR HANDLING

@R

48h

65h

6Bh

72h

12h

ENTER SERIAL INTERFACE CONSTANTS
CC = constant number

vV = New value

Similar to Synchronizer Constant entry.

See Constants section,

TRANSMIT SERIAL INTERFACE ERRORS AND STATUS
Error and status bits are defined in the Errors and Status section.

TRANSMIT SERIAL INTERFACE CONSTANTS

See Constants section.

TRANSMIT ZETA-THREE MODEL IDENTIFICATION AND
SOFTWARE REVISION NUMBER

The main body of this response will contain:

12 characters ‘ADAMS-SMITH'

8 characters ‘ZETA IIT Model

4 characters ' ' Extension
4 characters 'Rev’ -

4 charactaers ‘2. xx Software
RESET ERRORS.

All error bits are cleared.

Transmission is resumed (if halted).

A Wakeup message is sent if requested by Constant 0.
See also the CTRL U / NAK command.
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PROCEDURE DEFINITION AND READ BACK

P p] 50h READ BACK PROCEDURE DEFINITION
p: Procedure name
See Procedure section.

| 5Bh BEGIN PROCEDURE DEFINITION
See Procedure section.

] 5Dh END PROCEDURE DEFINITION
- See Procadure section.

Note: Square brackets constitute the actual commands here, and
are not simply textual delimiters.

GROUP DEFINITICN AND READ BACK

( 28h BEGIN GROUP DEFINITION
See Group section.

) 29h END GROUP DEFINITION
See Group section,

G {g] 47h READ BACK GROUP DEFINITION
g: Group name
See Group section.

NUMERIC ENTRY TO NUMERIC INPUT BUFFER

@H 08h BACKSPACE NUMERIC BUFFER.
Othru9 30h-3%h ENTER NUMERICS TO INPUT BUFFER
Athru F 41h-46h ENTER HEX NUMERICS TO INPUT BUFFER

Note that the 'X' hax number prefix, whileo ALWAYS
necessary for other modules, is never used by the Serial
Interface. In fact, "X’ will produce expanded data from the
most recently addressed module, so care should be

exercised.
) 5Fh ZERO NUMERIC INPUT BUFFER
- 7Eh BLANK NUMERIC INPUT BUFFER

(Fill with Hex F's)
- DEL 7Fh BACKSPACE NUMERIC INPUT BUFFER
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13.3 CHARACTER SET TRANSMITTED BY SERIAL INTERFACE

13.3.1 SERIAL CONTROL

X-ON 11h

X-OFF 13h The Serial Interfaca may be set to transmit these characters by
Constant 0, bit 1. Note that Constant O provides separate control
over sending and receiving X-ON,OFF. When enabled, X-OFF
will be transmitted whenever the Serial Interface receive buiter
contains over 150 characters, and X-ON will be issued when the
contents drop beiow 100 characters. This comresponds to the
disable/enable action on the RTS line of the RS-232 hock up.
Note that once X-OFF or X-ON has been transmitted once,
neither will be transmitted again untit the buffer condition
changes. Transmission of X-ON,OFF will not be disabled by the

receipt of an X-OFF character from the other end of the serial
link.

13.3.2 SPECIAL CHABRACTERS

<BEAT> 04h SERIAL METRONOME BEAT

<BAR> 05h SERIAL METRONOME BEAT AT BAR LINE

<BEAT-PRE> 06h SERIAL METRONOME BEAT BEFORE START OF SONG
<BAR-PRE> 07h SERIAL METRONOME BEAT AT BAR LINE, BEFORE SONG

These special characters, based on the progress of the MIDI
section Tempo Map, are transmitted whenever enabled to do so
by Serial Interface constant number 2.

NAK 18h The Serial Interface may be requested, via Constant 2, to
transmit a NAK character whenever a receive emor occurs {viz.
parity, UART buffer overrun, framing, Serial Interface receive
buffer fuil). This NAK corresponds to the disabling of the DTR
ling in the RS-232 hook up. Like X-ON and X-OFF, NAK wiil not
be inhibitted by the receipt of an X-OFF.

<FRAME> 1Ch FRAME EDGE CHARACTER
In simitar fashion, the Serial Interface may be set to transmit a
special character after every Master frame edge.

13.3.3 TERMINATORS

@J (LF) ~ DAh
@M (CR) 0Dh All transmissions from the Serial Intedface, with the exception of
‘ the above Serial Control and Special characters, will be
terminated by the <LF><CR> pair. The Line Feed may however
be disabled via Constant 1.
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13.3.4 MESSA.GE CHARACTER SET

space thu DEL  20h- Senal Interface transmissions will contain only these standard
7Fh ASCI characters except as outlined above.

13.4 DATA FORMATS

These symbols are used in the tables below . .

A Module Address

r Space if A = 0-7, registerid. f A=GthruN,orZ
HA Hours

MM Minutes

58 Seconds

FF Frames

XX Subframes

BB User bits data

DD Module status data

e Senal interface errors ident

k Senal Interface constants ident
NN Serial Interface internal data
XX Software Revision number

. Space {20h)
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13.4.1 _FULL FORMATS

These are the default formats of the Serial Interfacs.

Data Data

Rqst Format {* indicate ace Description

T A~HH :MM:SS : FF<CR><LF> - Time

U A~BB"BB~“BB~BB<CR><LF> User bils

S A“DD.DD. 00.00<CR><LF> Status

S A“DD.DD.DD.DD<CR><LF> Status (Extended via
Constant 1)

X A*HH :MM: 88 :FF, XX<CR><LF> eXpanded, includes subframes

v A“HH:MM:55:FF~*“BB*“BB"BB~BB<CR><LF> Combined Time and User Bits

W A*HH:MM: S5 :FF~"BB*“BB~BB*BB~"DD,DD<CR><LF>
Combined Time, User Bits and
short Status

Y A*HH:MM:58 :FF~"DD.DD<CR><LF> Combined Time and short
Status

FA A“BB“BB~EB~BB~“DD.DD<CR><LF> Combined User 8its and short
Status

Any  $§"NN"NN-NN"NN<CR><LF> Serial Imterface internal data

(see 13.5, 13.6)

Any S~ADAMS-SMITH~ZETA*III"*""Rev"x, Xx<CR><LF>
Model and Software Revision
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13.4.2 FULL FORMATS - ALTERNATE MODE

These formats may be invoked via Constant O MSD.

Data Data

Rgst Format (* indicates space

T ArHH :MM: 585 : FF<CR><LF>

U ArBB*BB~BB*EB<CR><LF>

S ArDD.DD.0G. Q0<CR><LF>

S ArDD.DD.DD.DD<CR><LF>

X ArHH:MM:SS :FF . XX<CR><LF>

V ArHH:MM:585 :FF~~BB"BB“BB"BB<CR><LF>
W ArHH:MM:88 :FF~"BB~BB*“BB"BE* DD .DD<CR><LF>
Y ArHH:MM: 55 :FF* DD . DD<CR><LF>

rd ArBEB"BB“BB~“BB""DD.DD<CR><LF>

e SeNN"NN*NN NN<CR><LF>

K SkNNANN NN NN<CR><LF>

Description
Time

User bits
Status

Status (Extended via
Constant 1)

eXpanded, includes subframes
Combined Time and User Bits
'‘Combined Time, User Bits and
shont Status

Combined Time and short
Status

Combined User Bits and short
Status

Errors and status {see 13.5)

Constants (see 13.6)

Any  SrADAMS-SMITH*ZETA~III**~"Rev’x.xx<CR><LF>

Model and Software Revision
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13.4.3 COMPRESSED FORMATS

These formats may be requested via Constant 0 MSD.

00
]
o

on o cCc -
7]

p 4

-

Any

Any

Data
Format

HAMMS SEEP<CR><LE>

BBBEBBBB<CR><LF>

DPDDOOQO<SCRI<LE>

DODDDDDDC<CR><LE>

HHMMS SFEXX<CR><LF>
HHMMSSFFBEBEBBBB<CR><LF>

HAEMMSSFFEBBBEBEEBDDDD<CR><LF>

HEMMS SFFDDDD<CR><LF>

BEEBEEBBBDDDD<CR><LF>

NNNNNNNN<CR><LF>

ADAMS -SMITHAZETAITII***"Rev"x ., XX<CR><LF>

Description
Time

User bits
Status

Status {Extended via
Constant 1)

eXpanded, includes subframes
Combined Time and User Bits

Combined Time, User 8its and
short Status

Combined Time and short
Status

Combined User Bits and short
Status

Serial Interface internal data
(see 13.5, 13.6)

Model and Software Revision
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13.4.4 COMPRESSED FORMATS - ALTERNATE MODE

These formats are invoked when both Compressed and Alternate bits are set in Constant 0
MSD.

Data Data
Hast Format (* indicates space) Description
T ArTHHMMSSFF<CR><LF> Time
U ArUUBBBBBBBB<CR><LF> User bits
S ArSDDDDOOOO<CR><LF> Status
S ArSDDDDDDDD<CR><LF> Status (Extended via
Constant 1)
X ArXHHMMSSFFXX<CR><LF> eXpanded, includes subframes
V ArvVHHMMSSFFEBBEEBBBB<CR><LF> Combined Time and User Bits
W ArWHHMMSSFFBBBBBBBEBDDDD<CR> <LF> ~ Combined Time, User Bits and
short Status
Y ArYHHMMSSFFDDDD<CR><LF> Combined Time and short
Status
Z ArZBBBBBEBBDDDD<CR><LF> Combined User Bits and short
Status
8 Se “NNNNNNNN<CR><LF> Errors and status (see 13.5)
k Sk “"NNNNNNNN<CR><LF> Constants {see 13.6)

Any SrrADAMS-SMITH*ZETA*III ***Rev*Xx, XX<CR><LF>
Model and Software Revision

13.4.5 WAKE-UP MESSAGE FORMAT

This message will be transmitted after each power up sequence, and after each CTRL R error
reset, if so enabled by Constant 0 LSD. The message format is identical to the main body ot the
MODEL AND SOFTWARE REVISION response.

ADAMS=-SMITH "ZETA*III**"~"Rev’x. XxX<CR><LF>



Computer Port [Adams-Smith] 13-22

13.5 SERIAL INTERFACE ERRORS AND STATUS

The current status and eror status of the Serial Interface itself may be examined through the use
of the ‘e’ command. Eight digts are returned, beginning with digit 7 and ending with digit 0. Only
the middle 4 digits, 2 through $, are used.

At the time when a serial receive error occurs, the Serial Interface will save the error status
incurred in a 'latch’ register, which may later be read regardless of time intervening between the
grror and the status read back,. Note that once an error has been ‘latched’, no further latching will
occur on the detection of subsequent errors. In other words, only the first error is latched and heid
until status is read. A latched bit may be found in digit 2 of the status read back. ! this is set,
then the status read relates {0 some previous emror condition. After this latched status has been
read, the bit will be reset, allowing curent status 10 be accessed. Digts 2 and 3 are, furthermore,
both completely reset fo zero after any read of current status.

Digit 5 : Serial Receive Errors - MSB

8 bit . 1=Receive buffer is full - characters will be lost.

4 bit : 1=Receive framing efror has occured,

2 bit : 1=Receive over-run error, viz new character arrived before previous character(s) had
cleared the UART.

1bit: 1=Receive parity emor has occured.

Diait 4 ;: Serial Receive E - L
8hit: 0
4bit: 0

2 bit: 1=Receive buffer filling, RTS disabled (RS-232), X-OFF transmitted if enabled.
1bit: 0

Digit 3 : Temporary Status (cleared after each read) - MSB

8 bit . 1=Serial Interface has been raset since this status last read.
4 bit: 1=Group block overfiow. |
2bit: O

1bit: 1=Atempt to address undefined Group.

Digit 2 : Temporary Status (cteared after each read) - LSB

8 bit : 1=This status read reflects the status incumred by the first serial receive error which has
been detected since status was last read. The next status read will show
current status, with this bit reset.

4 bit: 1=Procedure block overtiow.

2 bit : {=lllegal character in Procedure definition.

1 bit: 1=Call to undefined procedure.
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13.6 SERIAL INTERFACE CONSTANTS

Serial Interface operation is controlled via stored (non-volatile) constants which may be set and
read directly via the senal line.

There are only four constants, and they may be read back, without being addressed, with the
command 'k'. Constants are set with command "K', which will take the last four gigits emtered to
the numeric input bufter, use the first two as a Constant number, and the second (most recent)
two as the value to load.

8.9. $0140K loads 40 hex {o Constant nuinber 1.

Constants are read back in the order 3,2,1,0 with the most significant digit (MSD) preceding the
least significant {LSD).

Constant 3: curmrently unused.

Constant 2 MSD:

8 bit © 1=Enable BREAK character recognition by the Serial interface.

4bit: 0O

2 bit : 1=Enable automatic transmission of Special Frame Edge character at every "System
Master” frame edge.

i bit: 1=Enable transmission of Special Serial Metronome characters (see 13.3.2).

Constant 2 LSD:

8 bit : 1=Enabie transmission of NAK character whenever receive emors are encountered.
See Eror Responses section.

4bit: 0

2bit: 0

1bit: 1=Enable data transmission to continue despite receive errors.
See Emor Responses section.

nstant 1 MSD:
Bbit: O
4bit: 0
2bit: O
1bit; 0O
Constant 1 LSD:
gbit: QO

4bit: 1=Include 'extra status' in all transmissions of status data (commands 'S’,’s"). This will
replace the last four digits, normally all zeroes, with further bus status.

2bit: 0O :
1 bit: 1=Disable transmission of LINE FEED character.
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Constant 0 MSD:

8bit: 0

4bit: 0O

2 bit : 1=Transmit all data in COMPRESSED mode.
(See Data Format section.)

{ bit : 1=Transmit all data in ALTERNATE mode.
(See Data Format section.)

Constant 0 L.SD;

8bit: 0

4 bit: 1=Send Wakeup message after each power up or CTRL R reset.

2 bit : 1=Enable the Serial interface to transmit X-ON and X-OFF 1o control data transmissions
from the External Computer.

1bit: 1=Enable Senal Interface reception of X-ON, X-OFF protocols to control its transmitter.
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13.7 PROCEDURES

A Procedure is a command sequence transmitted to the Serial Interface to be stored intemally
and executed on demand by transimission of a Procedure execution command.

13.7.1 PROCEDURE DEFINITION

The format for Procedure definition is as follows . .

[ <Procedure hame> <Any command string> ]

Procedure néma | may be any ASCII character with the exception of NULL (00
hex). However, only the least signhificant 6 bits will be used (63
namaes). (Thus CTRL A and ‘A’ will be eqQuivalent, as will '0' and
!pl Etc.)

Any command string means what it says with the exception of the character T.
i.e. Procedure definitions may not be nested.
However, a Procedure may contain execution calls to any other
Procedure(s).
It T is encountered, the illegal Procedure character flag in
Error/Status digit #2 will be set, and the character will be ignored.

There exists also the possibility that the new Procedure definition will not fit into the space

remaining in the intemal Procedure block. If this should occur, the new string will not be entered
at all, and the Procedure overflow bit will be set in Error/Status digit #2.

13.7.2 PROCEDURE DELETION

Any single Procedure may be deleted with the commands:

[ <Procedure name: ]

All procedures may bo deieted using as ASCIl Nulk:
[ <ASCII NULL> ]
<ASCII NULL: is of course 00 hex, which may also be entered manuaily with '@ <space>', or

'@@".
e.0. [@@]will delete all Procedures.
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13.7.3 PROCEDURE EXECUTION

Procedures are executed with the string . .

& <Procedure name:

Procedures may be nested to a level of 17, That is, a Procedure may call another Procedure
which may call another and so on. Any Procedure calis beyond a nesting level of 17 wilt simply be
ignored.

if an execution call is made to an undefined Procedure, then the Procedure error bit will be set in
Error/Status digit #2, and the call will be ignored.

13.7.4 PROCEDURE READ BACK

The contents of a Procedure definition may be transmitted back to the External Computer via the
following command . .

P <Procedure name:>

The string returned will correspond exactly to the string used to define the Procedure in the first
place, including the square brackets. However, all Control characters {viz less than 20 hex) will be
replaced with an ‘@' <upper case> pair.

Also, if the definition is greater then 100 characters iong, only the first 100 characters will be
transmitted, and the closing square bracket will be dropped to indicate the truncation.

if the Procedure is in fact undefined, then only the square brackets will be returned.

1.8,

Normal Procedure: [ <Name> <Command string: |

Long Procedure: [ <Name> «<Truncated command string>
Undefined Procedure: 0
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13.8 GROUPS

Moduigs may be gathered into Groups for addressing purposes, and commands may thus be
directed to more than one module. In addition, data may be collected from a Group of modules,
and transimitted as if separate data requests had been issued.

Groups are defined and stored in very much the same manner as Procedures.

13.8.1_GROUP DEFINITION

The format for Group definition is as follows . .

( <GROUP NAME> <Any module addresses> )

Group name may be any ASCII character with the exception of NULL (00
hex). *
However, only the least significant 6 bits will be used {63
names).
(Thus CTRL A and "A' will be equivalert, as will '0' and 'p* etc.)

Any module addresses are standard module addresses, as used in the ¥, and !’
commands, and must be entered one immediately following the
other. .

Note that the list of module addresses cannot contain other Group names, and thus that Groups
may not be nested.

Just like Procedures, it a new Group definition will not fit into the space remaining in the internal

Group definition block, the new Group will not be entered at all, and the Group overflow bit will be
set in Error/Status digit #3.

13.8.2 GROUP DELETION

Any single Group may be deleted with the commarxis:

{ <Group hame> )

All groups may be deleted using an ASCIl Nuil:
( <ASCII NULL> )

<ASCIl NULL> is of course 00 hex, which may also be entered manually with ‘@ <space>', or
‘@@’ .
e.g. (@@) will delete all Groups.
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13.8.3 GROUP ADDRESSING

Groups are addressed with the string . .

# * <«Group name:>
or

% * <Group namex>
or

| A <Group name>

If an attempt is made to address an undefined Group, then the Group error bit will be set in
Error/Status digit #3. This will take place beth at the time the address is calied for (at the time of
the '#, %' or 'I' command), and any time an attempt is made 10 subsequently send a command to,
or collect data from, that undetined Group of modules.

Note: When collecting and transmitting data from a Group of modules, the Serial Interface makes
no attempt to guarantee that every data request is satisfied for every member of the Group, as it
does for individual module data requests. Rather, to avoid seriously overioading the outfput buffer,
the Group data requests are treated much like lteration requests - when there is room in the
output buffer, the data for the next member of the Group is assembled and transmitted. If a
second data request (S-Z command etc.) is made for the same Group, before completion of the
previous transmission for the Group, then the new request will simply overwrite the old request for
the modules whose first request data has not yet been transmitted.

13.8.4 GROUP READ BACK

The contents of a Group definition may be transmifted back to the External Computer via the
following command. .

G «Group hame>

The string retumed will correspond exagctly to the string used {o define the Group in the first place,
including the parentheses. However, all Control characters (viz those less than 20 hex} will be
repiaced with an '@’ <upper case> pair.

Also, if the definition is greater then 100 characters long, only the first 100 characters will be
transmitted, and the closing parenthesis will be dropped to indicate the truncation.

If the Group is in fact undefined, then only the parentheses will be retumed.

X3
Normal Group: { <Name> <Addresses> )
L.ong Group: ( <Name> <Truncated addresses>

Undefined Group: 0
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13.9 ERROR RESPONSES

The default fesponse to receive errors (Party errors, UART receiver overmun, Framing errors, and
Serial Interface receive butfer full errors) is simply to halt all transmissions from the Serial
Interface. The only response to this condition is to send a $ <CTRL R> sequence to clear the
error state and resume transmission.

Some other altematives are provided:

1. The NAK character can be enablad as an error indicator transmitted from the Senal
Interface. Having received a NAK, the External Computer may request an Error/Status report
from the Serial Interface, which will indicate the error condition, which has in fact been latched at
the time of the error. {See 13.5 Serial Interface Errors and Status.)

2. The NAK character may also be transmitted to the Serial Interface 1o clear errors, in a
similar fashion to the CTRL R command. However, the NAK command completely bypasses the
receive buffer, and does not require the Sernial Interface to be currently addressed via the '§’
command, and $0 is more immediate and also guaranteed to clear even buffer full conditions,
aithough the state of the buffer of course remains unchanged until the Serial Interface resumes
command processing.

Note: Neither the NAK character nor CTRL R wilf reset the 'latched' copy of the error status which
has been incurred.

3. In addition, a BREAK character may be recognized by the Seriat interface, if enabled by
Constant 2 MSD, in which cass, all errors will be cleared and the Serial Interface channel will
return to a state very similar to the normal power up condition. Most importantly, both the recaewe
and transmit buffers will be completely flushed.

4, The rasponse of halting Serial Interface transmissions after detecting a receive error may
be over-ridden by setting the appropriate bit in Constant 2 LSD. This assumes that the External
Computer is going to use soma other means (NAK 1) to detect that an Serial Intertace receive
error has occurred.
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~—~ 13.10 CONTENT OF DATA READ BACK FROM ZETA-THREE

Note: SYSTEM 2600 EQUIVALENT ADDRESSES . .

'LOWER' Modules 'UPPER' Modules
0 reserved G reserved
1 reserved H raserved :
2 ZETATIME . i MiIDI TIME CODE GENERATOR
3 MIDI CHASE EQUIV. TIME J MIDiI CHASE
4 GENERATCR K GENERATOR Upper
5 reserved L EVENTS
6 SLAVE READER M SLAVE TRANSPORT
7 MASTER READER N MASTER TRANSPORT
2 ZETA SYSTEM
EXAMPLES

To request data from a "lower module, first the module must be specified, then the Interdace
section must be told to transmit the appropriate data.

~~  @,g.#7$T causes the transmission of time data from the Master Reader. '#4$S’ produces Status
information from the Generator.

Requesting data from an 'upper module may also require that a register is specified, as many
registers may be multiplexed into the single time code area.

8.g.' #Me$X returns 10 digits (eXtended data) of lock error information from the Slave
Synchronizer.

In this case, the ‘e’ (error) register becomes the CURRENTLY ATTACHED REGISTER, which
may also be referred to by the

Trap and Increment/Decrement commands.

'#MS$U' on the other hand, retumns the 'user bits' area from the Slave device, 6 digits of which are
never

multiplexed. Note that the ‘user bits' area of the ‘upper modules is used as a general purpose
status area.
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DATA FORMATTING CODES USED IN THIS TEXT

Note: Upper case denotes BCD digits.
Lower ¢case denotes individual bits.

TIME
fAH MM 535 FF
USER BITS
BB BB BB BE
or aaaabbbb cccecdddd eeeeffff gggghhhh
STATUS
DD ; DD DD DD
ar Ssssttttl. uuuuvvvv, WWWWXXXX, Yyyvzzzz
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13.10.2 ZETATIME (address 2)

Sea 13.10.6 READERS

13.10.3 MIDI CHASE EQUIVALENT TIME {address 3}

TIME
HHMMSSFF Equivalent Time Code
USER BITS
aaaa~dddd 4 digit current bar number
eceeffrf Current beat number (within bar)
gggghhhh Current 1/16 note number (within beat)
STATUS
5885 0
tttt G
gy Requested time code mode . .
0 = 30fps
4 = 241ps
vvvy 0

WWWW=ZZ2Z2 not used
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13.10.4 GENERATOR (Lower: address 4)

TIME ,
HHMMSSFF Generated Time Code
USER BITS
aaaa-hhhh Generated User Bits
STATUS
5888 0
ttet bit 8
bit 4 = generated drop frame bit
bit 2 = generated user bits group flag 1
bit 1 = generated user bits group flag 0
uuuy Requested time code mode . .
0 = 30fps
4 = 24ips
5 = 258ips
vvvy bit 8 = counting (not jameming)
bit 4
bit 2
bit 1 = frame locked
WWWW bit 8 = data dume buffer is full
bit 4 = data dumnp to user bits in progress
bit 2 = frame locking to current Master {else crystal)
- bit 1 = generator incrementing
XXXX bit 8 = counting inhibited by stopped source (jam) code

bit 4 = time jamming

bit 2 = user bits jamming

bt 1 = reverse direction {(generated time code)
VYYYYZZzZZ not used
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ST,

13.10.6 READERS (Slave at address 6,_Master at address 7)

Note: ZETATIME (address 2) also follows this format,
TIME
HHMMSSFF Time Code from tape
USER BITS |
aaaa~hhhh User Bits from tape
STATUS -
5888 bit 8
bit 4
bit 2
bit 1 = tach updating (will be 0Ch 7}
tett bit 8 = color frame bit from time code
bit 4 =drop frame bit .. .. ..
bit 2 = user bits group flag 1.
bit 1 = user bits group flag 0 ..
uuuy Requested time code mode . .
0 = 30fps
4 = 241ps
5 = 25ips
_ vvvy Time code mode fromtape . .
0 = 30fps (not = Requested mode)
4=24ips(.. . ..}
S5=25ps(.. . .)
F = same as Hequested time code mode
WWWh bit 8 = revarse direction {(tach vpdate}
bit 4
bit 2 = no tach
bit 1 = valid {current) time code
XXXX bit 8 = time code at sampling speeds (above approx 2x play)
bit 4 = tach updating

bit 2 = tach rate and direction have been leamt
bit 1 = reverse direction {time code}
YYYVZZZZ not used
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13.10.11 MIDI CHASE (address J)

TIME
HHMMSSFF

MULTIPLEXED DATA |
Requested with Lower Case ident's :

8 digit timecode
{User Bits gggghhhh = 00)

[6Dh] MASTERTC

[71h] CUE POINT {time code)
[74h) EQUIVALENT SELF TC

lml
lql
ltl'

10 digit timecode

{Subtrames in User Bits gggghhhh)

‘e’ [65h] ERRQOR
' {66h] ACTUAL OFFSET
(slave - master)
‘0’ [6Fh] RKREQUESTED OFFSET
s’ [73h] START TIME
‘Bar/Beat
'’ 61h] MARKA
*] 62h] MARKB
r 72h] BAR/MBEAT CUE POINT
v’ 76h) CURRENT BAR/BEAT
%' 78h] MARK X
HEMM 4 digit bar number
55 Beat number (within bar)
FF 1716 note number (within beat)
gggghhhh 00
Special
"ov' [30h,76h] Beats per Minute
HHM 000
MSS BPM
FF BPM fraction (/100)
gogy bi 8 = Click override
bit 4 = Time Signature override
bit 2 = Frames per Beat override
bt 1 « Beats per Minute override
hhhh 0
"1V [31h,76h] Frames per Beat
HHM 000
MS FPB
SFF FPB fraction (/1000)
9o9q see Beats per Minute

hhhh

1
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2V {32h,76h] Time Signature
HH 00 = Normal Click value
01 = Dotied Click value
MM Click value
S5 Time Signature numerator
FF Time Signature denominator
9999 see Beats per Minute
hhhh 2
"3V’ [33h,76h] Metronome Click value
HHMMSSFF see Time Signature
fodelvled see Beals per Minute
hhhh 3
Constants
<const #>'k'  [?7h,77h,6Bh]
HH requested constant + 3
MM requested constant + 2
58 requested constant + 1
FF requested constant
gggghhhh # of requested constant
USER BITS
aaaabbbb ASCII tally of current pseudo-transport motion . .
'P'=p!ﬂy
'‘S'=stop
'F'=fast forward
'R'=rewind
ccccdddd ASCIl UPPERCASE representation of lower case ident of data currently
loaded into the multiplexed time code area.
eeee bit 8 = no cue point loaded
bit 4 =0
bit 2 = not slewing
bit 1 = not cueing
£EfE bit 8 = not locked
bit 4 = disabied
bit 2 = parked
bit 1 = same as hit 2
STATUS
S558 Currently attached bank number (0 thru 6)
tttt Number of available map banks {1,3,4 or 7)
TEREED bit 8 = not tight locked {narrow window)
bitd =1
bit 2 = resolve mode
bit 1 = chase mode
vvvy bit8=0
bit4=0
bit 2 = map positioned after end of song
bit 1 = map positioned before beginning of song
WWWWXXXX ASCII tally of most recent transport command ("P'=play, etc.)

YvyyzzZzZz

- Most recent map edit error code
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13.10.12 GENERATOR (Upper: address K}

TIME
HHMMSSFF MULTIPLEXED DATA
Requested with Lower Case ident's . .
8 digit timecode

{(User Bits gggghhhh = 00)

'r [72h] PRESET REGISTER

T [74h} GENERATED TC

W' [75h) GENERATED USER BITS

y' [79h] TC JAM SCURCE CODE

4 [7Ah] USER BITS JAM SCURCE CODE

constants
<gconst #>'k'  {77h,?7h,6Bh]
- HH requested constant + 3
MM requested constant + 2
55 requested constant + 1
FF requested constant

gggghhhh # of requested constant

USER BITS
aaaabbbb ASCI| tally of current generator action
'P'=run
'O'=Stop
'R'=run reverse
cceedddd ASCIl UPPERCASE representation of lower case ident of data currently
loaded into the multiplexed fime code area.
ecee bit 8 = 1
bitd=0
bit 2 =1
bit1=1
£E£EF bit 8 = not frame locked
bit 4 = master disabled when gen=master only
bit 1 = same as bit 2

STATUS |
s33stttt not used
uuuu bit 8 = not frame locked
bit4d=0
bit 2 = system resolve mode
bit 1 = generator frame lock mode
vvyv-z2z22 not used
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7" 13.10.13 EVENTS (address L)

TIME
HHMMSSFF MULTIPLEXED DATA
Requested with Lower Case ident's

10 digit timecode
(Subframes in User Bits gggghhhh)
n'v' [37h,76h] EVENT n

Special
w  {77h] EVENTS STATUS

HH avent 9, event 8
MM event 7, event 6
5S event 5, event 4
FF event 3, event 2
g9gyg event 1
hhhh event

For each digit
hit & = event tripped
bit 4 = event armed
bit 2 = continuous output active
bit 1 = momentary output activa
- bitg it4
0 1
1 1
X 0

At arming
After trip time
After disarm (No change)
Note 1. Momantary output may not correspond to continuous output # disarm state is
inverted.
2. Continuous output always reset at arming time.
3. Momentary output unaffected by amning.

Constants

<const #»'K’  [77h,77h,68h]
HH requested constant + 3
MM requested constant + 2
58 requesied constant + 1
FF requested constam

gggghhhh # of requested constant
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USER BITS
aaaabbbb ASCII number for event currently "attached' (relevant to *v' register
request) .
ccccdddd ASCIl UPPERCASE representation of lower ¢ase ident of data currently
loaded into the multiplexed time code area.
eeee bit 8 =1
bit 4 = 0
bit2 =1
bit 1 =1
££EF 0
STATUS
5555 0
ttet 0
Uuuu bit 8 = 1
bit 4 = 1
bit2=0
bit1=0
vvvy 0

WWWW~222Z not used



.-".F'd- -
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13.10.14 _SLAVE TRANSPORT (address M)

TIME
HHMMSSFF MULTIPLEXED DATA -
| Requested with Lower Case ident's :
8 digit timecode

(User Bits gggghhhh=00) ..

T [6Ch] LOCATE PGINT

'm' [6Dh} MASTERTC

™ [6Eh] END POINT

'q’ {71h] CUE POINT

T [74h] SELF TC _

' [7Ch] EVENTS TRIGGER SOURCE

10 diglt timecode

(subframes in User Bits gggghhhh)

‘g’ {65h] ERROR

't [66h] ACTUAL OFFSET (slave - rnaster)
il [68h] IN POINT

T [6Ah] OUT POINT

‘o' [6Fh) REQUESTED QFFSET

'Oy [30h,76h]
4y {31h,76h]

Constants

EVENT 0 = IN POINT (same as ‘i)
EVENT 1 = QUT POINT (same as 'y)

<const #'X'  [?7h,77h,6Bh]

HH
MM
53
FF

gggghhhh

requested constant + 3
requested constant + 2
requested constant + 1

requested constant

# of requested constant

Transponrt Identitication: 'x‘ [78h])
(User Bits gggghhhh = 00)

HHMM
SSFF
ar

0000
Oddd=Transport code {ddd=000 thru 899)
100n=User area code (n=0 thru 9}
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USER BITS
aaaabbbb ASCII tally of current transpoit motion
'‘P'=play
'S'=stop
‘Fafast forward
'A'=rewind
ccccdddd ASCIHl UPPERCASE representation of lower case ident of data currently
loaded into the multiplexed time code area.
eecee bit 8 = no cue point lcaded
bit 4 = roliing back
bit 2 = not slewing
bit 1 = not cueing
£ELE bit 8 = not locked
bit 4 = disabled
bit 2 = parked
bit + = same as bit 2

STATUS
S$S58 bit 8 = record out armed

bit 4 = record in armed

bit 2 = rehearse out amed

bit 1 = rehearse in amed

Note: In and Out always armed/disarmed together.
ttrt bit 8 = record completion

bit 4 = record status

bit 2 = rehearse completion

bit 1 = rehearse status

—
0

bit4
At arming
During Rec/Reh
After punch out
After disarm
uuuy bit 8 = not tight focked (narrow window)
bit 4 = not lock hokd
bit 2 = resoive mode
bit 1 = chase mode
vvvy bit 8 = external tallies in use (via constant)
bit 4 = external record {ally active
bit 2 = extemal 'spare’ tally active
bit 1 = not used
WWWWXXXX ASCII tally of most recent transpert command ('P'=play, etc.)
yYyyy not used
ZZZZ bit8 =0
bit4 =0
bit2=0
bit 1 = over end point

u-aa|-

0
1
- 0
X

{No change)
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~7 13.10.15 _MASTER TRANSPORT (address N)

TIME
HHMMSSFF MULTIPLEXED DATA
Requested with Lower Case ident's :
8 digit timecode

(User Bits gggghhhh =00) . .
'n' {6Eh] END POINT
q [71h] CUE POINT
T [74h] SELF TG

10 digit timecode

(subframes in User Bits gggghhhh)

'g' [65h] ERROR (usually distance from cue point)

T [68h] IN POINT

T [6Ah] QUT POINT

'ov! [30h,76h]) EVENT 0 = IN POINT {same as 1)
"1y’ [31h,76N] EVENT 1 = QUT POINT (same as ')

Constants
<const #'k'  [?7h,?7h,6Bh]
HAH requested constant + 3
MM requested constant + 2
55 reGuested constant + 1
S FF requested constant

gggghhhh # of requested constant

Transport 1dentification: 'x’ {78h]
(User Bits gggghhhh = 00)
HHMM 0c00
SSFF Oddd=Transport code {ddd=000 thru 999)
or 100n=lJser area code (n=0 thru 9)

USER BITS
aaaabbbb ASCI tally of current transport motion
‘P'=play
'S'=stop
'‘F=fast forward
'‘R'stewind
cccedddd ASCIt UPPERCASE representation of lower case ident of data currently
loaded into the multiplexed time code area.
eeee bit 8 = no cue point loaded
bit 4 = rolling back
bit 2 = 1
bit 1 = not cueing
fEFE bit8 =1
bit 4 = disabled
bt 2 = parl-ced
. bit 1 = same as bit 2
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STATUS
5888 bit 8 = record out armed

bit 4 = record in ammed

bit 2 = rehearse out armed

bit 1 = rehearse in armed

Note: In and Qut always armed/disarmed together.
ttte bit 8 = record completion

bit 4 = record status

bit 2 = rehearse completion

bit 1 = rehearse status

bit 8 it 4
At arming 0
During Rec/Reh 0
After punch out 1
After disarm X
uuuy bit 8 = 1
bit 4 = 1
bit2 =0
bit1=0
vvvv Dit 8 = external tallies in use (via constant)
bit 4 = external record tally active
bit 2 = external ‘spare’ taliy active
bit 1 = ot used
WIIWX XXX ASCiIi tafly of most recent transport command ('P"=play, etc.)
yyYyYy not used
zzzz bit8 =0
bit4d =90
bit2=0
bit 1 = over end point

0
1
0
x {(No change)
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13.10.16 ZETA SYSTEM (address Z)

TIME
HHMMSSFF MULTIPLEXED DATA
Requested with Lower Case ident's :
8 digit timecode

(User Bits gggghhhh = 00Q) ..

o [BER] SYSTEM END POINT

P’ [70h] SYSTEM PREROLL TIME
T {71h] SYSTEM GOTO POINT

10 digit timecode

(Subframes in User Bits gggghhhh)

) [69h] SYSTEM IN POINT

T [6Ah] SYSTEM QUT POINT

v’ [75h] CURRENT EVENT (front panel selected)
n'v' [37h,76h) EVENT n (n=0 thru 9)

Bar/Beat |

'r {72h} BAR/MBEAT CUE POINT (read only - calc'd when Cue point loaded)
HHMM 4 digit bar number
8S Beat number {within bar)
FF 1/16 note number (within beat)

gggghhhh 00

USER BITS

aaaa Hardware AUX-IN Tip assignment:
0 = AUX 1
1 = TIMEBASE QUTPUT
2 = OFF

bbbb Hardware AUX-IN Ring assignment:
0= AUX 2
t = OFF

ccccdddd ASCIl UPPERCASE representation of lower case ident of data currently

~ loaded into the multiplexed time code area.

eeeeffff not used

STATUS

5885 Current system Enables (this status goes hand in hand with the 'Z

command):
. System

z Mast Sk Midi  Master
0 - - - Master
1 - . X Midi
2 . X - Slave
3 - X X Slave
4 X - - Master
5 X - X Master
8 X X - Master
7 X X X Master



Lttt

UL

KAXXK

Y¥y¥y

ZEZEE
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Current system Solos (this status corresponds to the 'XZ' command).
Uses the same bit pattern as system Enables, but the only valid
cobinations are 0,1,2,4.
Master Address:
4=master transport
f=generator
Resolve Mode Reterence (if system resolved):
2=oxtemal
Savideo
bit 8 = systern resolved
bit 4 = rehearse mode
bit 2 = master transport controls disassigned
bit 1 = master transporn connector = AUX-QUT 3-10
bit 8 = system under remote control
bits 4,2,1 = system time ¢ode count mode and rate:
0 = 30 frames/sec
2 = 29.97 frames/se¢c NON-DROP-FRAME
3 = 29.97 frames/sec DROP-FRAME
4 = 24 frames/sec
5 = 25 frames/sec
Cycle mode:
0 = QFF
1=CYCLE
2 = AUTO REWIND
3= AUTO STOP
Auto-Edit mode:
0=0FF
1 = AUTOQ-EDIT
2 = AUTO-EDIT WITH TALENT CUEING
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™ 13.11 ADAMS-SMITH PROTOCOL COMMANDS FOR ZETA-THREE

Note:

1. SYSTEM 2600 EQUIVALENT ADDRESSES . .

1TOWER' Modules 'UPPER' Modules

0 reserved G reserved

1 reserved H reserved

2 ZETATIME | MIDI TIME CODE GENERATOR

3 MIDI CHASE EQUIV. TIME J MIDI CHASE

4 GENERATOR - K GENERATOR Upper

5 reserved L EVENTS

6 SLAVE READER M SLAVE TRANSPORT

7 MASTER READER N MASTER TRANSPORT
Z Z2ETA SYSTEM

2. Conventions . .

() All characters and numerics in ASCH format

(i) Control characters are indicated by a preceding @ e.g. @X for control X {(1AhR) etc.
(These may of course be transmitted as a single control character, or as the '@character
combination indicated.)

{iii) Square brackets are used to enclose symbols representing specific character choices.
e.g. [hhmmsstf] representing 8 ASCI! digits of time code data; [n] representing a single
ASCII digit whose value is explained in the text; etc.
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13.11.2_ZETATIME (address 2)

O CALC ZETATIME OFFSETS FROM SLAVE OFFSET -
RESERVED

[hhmmestfxx] V CALC ZETATIME OFFSET FROM OFFSET OVERRIDE -
RESERVED

n]Y LOAD ZETATIME SOURCE ADDRESS

n: T=master
B=slave

13.11.3 MIDI CHASE EQUIVALENT TIME (address 3)

No commands

[
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13.11.4 GENERATOR (address 4)

@0
@T
[n] @Y

[n] @2

[g] C

[f] F

[N G

[ H

[cevvl M

[hhmmssff] P
{hhmmsstf] T
[abcdefgh] U

[ua] Y1

LOAD TIME CODE FROM PRESET REGISTER
LOAD PRESET REGISTER FRCM TIME CODE

ENABLE/DISABLE TIME CODE JAM
n: 0 = disable
1 = eanable

ENABLE/DISABLE USER BITS JAM
n; 0 = disable
1 = gnable

LOAD USER BITS GROUP FLAGS
g = flags (0 thru 3 only)

LOAD COUNT MODE {FRAME RATE)
Mode #

24 24

25 25

30 30

30DF 70 or 69
29.97NON-DROP 29

LOAD SYNC SOURCE
n: - 0 =Internal Crystal
1 = Follow master frame edge

GENERATOR HOLD/RUN/RUN REVERSE
n: 0 = Run

1 = Hold

2 = Run reverse

LOAD CONSTANT
cc = constant humber
vv = New valua

LOAD TC PRESET REGISTER
LOAD MAIN TIME CODE
LOAD USER BITS
LOAD TIME CODE JAM ADDRESS
u: bit 8 = jam to user bits
bit4=0
bit2=0
hit1=0
a: address of source code

(0 thru 7 only)



[ual 2

[ddddddddnn] @X

[gnn] @X
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LOAD USER BITS JAM ADDRESS

u.: bit 8 = jam to user bits
bit4=0
bit2 =0
bit1=0
a: address of source ¢ode (0 thru 7 only)

LOAD USER BITS DUMP BUFFER
dddddddd . Data
an:  Offset into buffer

00 = Buffer start

01 = Buffer + 4 bytes

b? = Buffer + 28 bytes
Note: The buffer is 32 byles long (64 digits), and may be fully
ioaded with eight of these commands.

BEGIN USER BITS DUMP

g: User bits group flags to be transmitted for the duration of
the dump. (0 thru 3 only)

ne 08



AT
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13.11.6 READERS (Slave at address 6, Master at address 7)

@0

@7

L

[hhmmsst] P
[hhmmsstf] T
[ U

LOAD TIME CODE FROM PRESET REGISTER
LOAD PRESET REGISTER FROM TIME CODE
RE-LEARN TACH RATE

LOAD TC PRESET REGISTER

LOAD CTUTACH UPDATE PRESET
ENABLE/OISABLE UBITS COMPENSATION

n: 0 = disable
1 = enable
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13.11.10 MIDI TIME CODE GENERATOR (address 1)
D DISABLE MIDI TIME COBE QUTPUT

E ENABLE MIDI TIME CODE QUTPUT



T
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13.11.11_MIDI CHASE {address J)

NOTE:

1. Many commands take on different meanings depending upon whether the immediately
preceding character was NUMERIC or not. Numeric characters are 0 thru 9, XA thru XF,
backspace {(@H : 08h), DEL (7Fh), _ {5Fh), and ~ (7Eh}.

2. While loading a Map to or from Tape, only the following commands will be honored :

in]@T SAVE/LOAD MAP TO TAPE
D DISABLE SEQUENCER CONTROL
K - KILL SEQUENCER
[cevv] K ‘ LOAD CONSTANT
S STOP
3. While in Learn mode, only the following commands will be honored :
[cevw] K LOAD CONSTANT
@A ARM LEARN MOQDE
@C ABORT LEARN MODE
@D DISARM LEARN MODE
@A ARM LEARN MODE
{n] @B REMOTE BEEPER AND MIDI METRONOME ENABLES
n: 0=0FF

1=REMOTE BEEPER (INCLUDING COUNT IN)
2=REMOTE BEEPER COUNT iN ONLY

3=MIDI METRONOME (INCLUDING COUNT IN)
4=MIDI METRONOME COUNT IN ONLY
S5=REMOTE AND MIDI! (INCLUDING COUNT IN)
6=AREMOTE AND MIDI COUNT IN ONLY

@C ABORT LEARN MODE

@D DISARM LEARN MODE

[nn] @E MIDI TXYMERGE ENABLES
nn: 8its . .

01h=DISABLE SYNC,CONT/STOP,SONG PTR
02h=ENABLE SONG SELECT TRANSMISSION
04h=MERGE REAL TIME BYTES (EXCEFT F8)
08h=MERGE CHANNEL, SYSTEM COMMON DATA
10h=THRU IS OUT2

20h=MIDI TIME CODE ENABLED
40h=PERFORMER DIRECT TIME LOCK ENABLED

[mmnn] X @€ MASKED LOAD - MIDI TXMERGE ENABLES
mm: Hex mask for bits in nn
nn:  Bils to load (see @E)



[nni @F

[n] @G

[n] @H

[nn} @L

@P
[l @N

[n} @R

[nn] @7
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LOAD TIMEBASE FREQUENCY CODE

00 = 96 pulses per beat
01 = 120 pulses per beat
02 = 160 pulses per beat
03 = 240 pulses per beat
04 = 12 pulses per beat
05 = 16 pulses per beat
06 = 20 pulses per beat
07 = 24 pulses per beat
08 = 32 pulses per beat
09 = 40 puises per beat
0XA = 48 pulses per beat
(0XB = 60 pulses per beat
0XC = 80 pulses per beat

LOCK CONFIGURATION BITS

n:
]

0=No Splice Trap / Slow Relock
1=Enable Splice Trap
2=Enable Slow Lock

3=Enable both

LEARN QUANTIZATION VALUE

n.

C=Minimum, F=Maximum

LOAD LEARN SOURCE

nn.

00=CAPTURE Tap - override avrg
01=CAPTURE Tap - direct to Map
02=MIDI Clock

03=AUX IN Frequency (Timebase)
04=AUDIO AUX IN ADAPTOR

LOAD DEFAULT CONSTANTS

BANK SWITCH
n = Bank number (0 thru 6)

LOAD FRAMES-PER-BEAT FRAME RATE

O=24
1=25
2=30
3=24/25/24 (System=24/25/30)
4=24/25/30 (Follow System)

SAVE/LOAD MAP TO TAPE, SAVELOAD CANCEL

nn:

00 = Save 10 Tape
01 = Load from Tape
04 = Cancel Save/Load (Tape or MIDI File Dump)
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.~ (aaaaaaaaddnn] @T SAVE/LOAD MAP VIA MIDI FILE DUMP
aa aa aa aa = File type consisting of four ASCII characters.
Temporarily MIDI types only i.e. transmit ‘MIDI' or 4XD
49 44 49
dd = DestinatiorySource device (0-7E, 7F=AlVAny)
nn: 02 = Transmit (save) file
03 = Receive {load) file

@V CLEAR OVERRIDES
(i.e. Beats per Minute, Frames per Beat, Time Sighature, Click
~ length.)

[bbbbnn] @X EDIT - INSERT BARS AT MARK X.
bbbb : HEX Number of bars to insert
an . 00
Note : MIDI sequence must be STOPPED.

[nn] @X EDIT
n: O01=DELETEATHRUB
02 » COPY ABto X
03 = Change TEMPOQ elc. (i.e. adopt all Qverrides)
Note : MIDi seguence must be STOPPED.

[sssnn} @2 LOAD SONG NUMBER - DECIMAL
585 :Song number, 001 thru 128
P nn . 00
[eenn] @2 SET SONG END TYPE

ea:. (00 =Siop atend
01 = Continue threugh end

nn; 01
[nn] @2 INCREMENT/DECREMENT SONG NUMBER
nn: 10 = Increment Song number
20 = Decrement Song number
[xxnn} @2 LOAD SONG NUMBER - HEX
XX ; Hex song number, 00 thru 7Fh
nn: 40
( SLOW SLEW - DECREMENT OFFSET

Sequence advances relative {o master.

) SLOW SLEW - INCREMENT OFFSET
Sequence retards relative 10 master.

[hhmmssitxx] + INCREMENT CURRENTLY ATTACHED REGISTER by the

' preceeding 10 digit time value. Although the appropnate register
may have already been selected by a previous data read back, it
is probably better o re-specify it before each '+’ command.
9. '00001592399+
Valid registers for the "+’ cornmand are:
‘0’ OFFSET
'q CUE PQOINT



[hhmmsstixx] -

[ceww] K

[ccvwmm] X K

thhmmssfixx] M

Computer Port [Adams-Smith] 13-55

DECREMENT CURRENTLY ATTACHED REGISTER by the
preceeding 10 digit time value. See comments and register
selections for the '+' command.

FAST SLEW - DECREMENT OFFSET
Sequence advances relative 1o master.

FAST SLEW - INCREMENT OFFSET
Sequence retards relative to master.

"AUTO" LOCK MODE

Sequencer will initially ock to the Master time position dependent
(Lock Mode "N, subsequently switching to resolve to the Master
frame edge, ignoring Time code addresses (Lock Mode "W).
Time before switch over is given by Constant 38. (See also
commands N,W)

DISABLE SEQUENCER CONTROL

ENABLE SEQUENCER CONTROL
(Causes immediate Song Peinter to be issued.)

GIVE UP SLEW MODE
Sequencer returns to its original oftset, moving at the last slewing
rate used.

-ENTER CHASE MODE

INDEPENDANT - EXIT CHASE MODE AND STOP

CONDITIONAL INDEPENDANT COMMAND

If the sequencer is currently playing, then it will be allowed to
continrue playing independantly (equivalent to a Play command
beaing issued), If not, then it will be taken out of Chase and

stopped.

KiLL SEQUENCER 1
Always causes Stop command.,

LOAD CONSTANT
cc = constant number
vV = New value

. MASKED CONSTANT LOAD

cc = constant number
vV = New value
mm = binary mask

MAINTAIN SLEWED POSITION
Temporary offset created by slewing is made permanent, and
slewing mode is exited.

LOAD MASTER REFERENCE / LOCATE POINT



O

[hhmmssitxx] O
=
Q
[hhmmssfixx] Q

{bbbbitssnn] R

[pppPNN) R

S
[hhmmssixx} S

[hhmmssfixx] T

[bbbbitssnn] U
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NORMAL .OCK MODE
Sequencer will lock {0 the Master time position dependent. (See
also commands AW)

CALCULATE OFFSET
New Offset = Cue Point - Master Reference Point

LOAD OFFSET

PLAY

CUE TO CUE POINT

LOAD CUE POINT (and calculate bar/beat register 'r)

LOAD BAR/BEAT CUE POINT (and back calculate 'Q' point)
bbbb : Bar number

it: Beat number

8S | Sixteenth nota

nn: 00

LOAD BCD SONG POINTER
pppp :BCD Song Pointer

nn: 40

This may change 11!

STOP

LOAD START TIME REGISTER
(Offset is automatically adjusted)
XX : Subframes

TRAP CURRENTLY ATTACHED REGISTER
Although the appropriate register may have already been
selected by a previous data read back, it is probably better to re-
specify it before each Trap command.
8.g. 'oT" = Trap offset register

'sT = Trap start time
Valid registers for the Trap command are:

Ident. Register Trap source
‘0" OFFSET ACTUAL OFFSET
'q CUE POINT SELF TIME

's’ START TIME MASTER TIME

LOAD SEQUENCE EQUIVALENT TIME CODE
Causes immediate locate to this time.

LOAD MAP BAR/BEAT

bbbb :Bar number

t: Beat number

s5 : Sixteenth note

nn . 00 -

Note 1. Sequence motion must be STOPPED.
2. Causes an immediate locate.
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[inn} U INCREMENT/DECREMENT MAP POSITION
i index into Bar/Beat register [bbbbttss).
0 = adjust 1/16 notes
1 = adjust 1/16 notes tens
2 = adjust beat

7 = adjust bar number 1000's

nn: 10 = Increment
20 = Decrement

Note 1. Sequence motion must be STOPPED.
2. Causes an immediate jocate,

[ppppnn] U LOAD BCD SONG PQINTER
pppp :BCD Song pointer
nn: 40
it THIS MAY CHANGE
Note 1. Sequence motion must be STOPPED.
2. Causes an immediate locate.

{hhhhnn] U LOAD HEX SONG POINTER
hhhh :Hex song pointer
nn: XF2
Note 1. Sequence motion must be STOPPED.
2, Causes an immediate locate.

[bbbxxnn] V LOAD BPM QVERRIDE
bbb :Beats per Minute
xx:  Fractional beats per min {(/100)

nn: 00
Note Sequence must not be Locking.
inn IDE
[inn] V INCREMENT/DECREMENT BPM OVERR
P Index into BPM buffer [bbbxx]
0 = bpm /100
4 = bpm X100
o 10 = Increment
20 = Decrement

Note Sequence must not be Locking.

[ffyyynn] V LOAD FPB OVERRIDE
it Frames per Beat
yyy:  Fractional frames per beat (1/1000)
nn: 01
Note Sequence must not be Locking.



[inn] V

[ccddnn) V

inn] V

{smmnnj V

(nn] V

[bbbbttssnr] W
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INCREMENT/DECREMENT FPB OVERRIDE

nn .

Index into FPB buffer [ffyyy]
0 = ipb /31000

4 = fpb X10
11 = Increment
21 = Decrement

Note Sequence must not be Locking.

LOAD TIME SIGNATURE OVERRIDE

cc . Numerator

dgd: Denominator

nn: 02

Note Sequence must be STOPPED.

INCREMENT/DECREMENT TIME SIG. OVERRIDE

nn :

Iindex into Time Signature huffer [coad]
0 = denominator units

3 = numerator tens
12 = increment
22 = Decrement

Note Sequence must be STOPPED.

LOAD CLICK LENGTH OVERRIDE

S.
*

mm:..

0 = normal

1 = dotted

Click length (04 = 1/4 note etc.)
03

Note Sequence must not be Locking.

INCREMENT/DECREMENT CLICK OVERRIDE

nn:

13 = Increment
23 = Decrement

Note Sequence must not be Locking.

FREEWHEEL LOCK MODE
Sequencer will now resolve to the Master frame edge. Time code
addresses are ignored. (See also commands A,N)

LOAD WORK REGISTER
bbbb :Bar number

:ﬂgﬁ

Beat number
Sixteenth note
0

0=Mak A

1 = Mark B

2 = Mark X



[inr] W

[PPPPRI] W

[nr] W
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INCREMENT/DECREMENT WORK REGISTER
i Index int0 work register buffer [bbbbitss]).

n: 1 = Increment
2 = Decrement
r: 0=Mak A
i=sMark B
2 = Mark X

LOAD HEX SONG POINTER TO WORK REGISTER
pppp :Hex Song Pointer

n. 4

r: 0 = Mark A
1=MarkB
2 = Mark X

TRAP WORK REGISTER

n: 8 = Trap current Bar/Beat
9 = Trap end of song

r: 0 = Mark A
1=MakB
2= Mark X

PAUSE = Stop

DECREMENT OFFSET BY 1 FRAME

Sequence advances ralative o master. (Subframes are made
0)

INCREMENT OFFSET BY { FRAME
Sequence retards relative to0 master. (Subframes are made 0)

HOLD SLEW POSITION
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———

~ " 13.11.12 GENERATOR Upper {address K)

[ccw] K LOAD CONSTANT
cc = constant number
vV = new value

[hhmmsstfxx] P LOAD TC PRESET REGISTER
[ccvwmm] X K MASKED CONSTANT LOAD
cc = constant number

yv = new value
"~ mm = binary mask
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13.11.13 EVENTS (address L)

NOTE: Many commands take on different meanings depending upon whether the immediately
preceding character was NUMERIC or not. Numenc characters are 0 thru 8, XA thru XF,
backspace (@H : 08h), DEL (7Fh), _ (5Fh}, and ~ (7Eh).

[v] @A . ARM EVENT
v: Event number (0 thru 9)
v @D DISARM EVENT |
v, Event number {0 thru 9)
Disarm all events with v=0Ah
©@N RESET ALL EVENT QUTPUTS
[vi @R TURN ON CONTINUOUS EVENT QUTPUT
A Event number (0 thru 9)
v]@T FIRE CONTINUOUS AND MOMENTARY QUTPUTS
V. Event number (0 thru 9)
[nv] @V * LOAD EVENT ENABLE TYPE

n: 0 = Normal trigger to selected AUX-CUT
1 = MIDI Note On

2 = MIDI Program Change

3 = Remote Function Key trigger
V: Event number (O thru 9)
[ccpptiyynv] @W LOAD MIDI EVENT PARAMETERS
¢¢ = channel (0-0Fh)
PP = program change (0-7Fh)
it = note value {0-7Fh)
yYy = velocity (0-7Fh)
n: 0 =Load
Vv Event number (0 thru 9)
[iaanv] @W ADJUST MIDI EVENT PARAMETERS
It 0 = channel
1 = program change
2 = note vale
3 = velocity
aa = increment/decrement amount (hex)
n 1 = increment
2 = decrement
V! Event number (0 thru 9)
[v] @X TURN OFF CONTINUQUS EVENT QUTPUT

V: Event number (0 thru 9)



[hhmmssifxx] +

{hhmmssfixx] -

{eew] K

{ccvwvmm] X K

(VIN

V] P

(v] R

(hhmmsstiqv] V

[hhmmssffxx] W
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INCREMENT CURRENTLY ATTACHED EVENT by the
preceeding 10 digit time value. Although the appropriate event
may have already been selected by a previous data read back, it
is probably better to re-specify it before each ‘+' command.

8.9  '5v0001592359+

The only valid registers for the '+' command are the Event
registers.

DECREMENT CURRENTLY ATTACHED EVENT by the
preceeding 10 digit time vaiue.

LOAD CONSTANT
¢c = constant number
vv = new value

MASKED CONSTANT LOAD
cC = constant number

vV = New vaiue

mm = binary mask

FIRE EVENT MIDI NOTE ON/OFF SEQUENCE
V: Event number (0 thru 9)

FIRE EVENT MIDI PROGRAM CHANGE
V. Event number {0 thru 9)

-

PULSE EVENT QUTPUT
V! Event number {0 thru 9)

TRAP CURRENTLY ATTACHED EVENT

Although the appropriate event may have already been selected
by a previous data read back, it is probably better 10 re-specity it
before each Trap command.

eg '2vT'= Trapeven2

The only valid registers for the Trap command are the Event
registers.

LOAD EVENT POINT
q: Quarter frame division (0-3)
Vv Event number (0 thru 9)

LOAD EVENT POINT with SUBFRAMES
(Event number to be set in advance with V' register request.)
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13.11.14 SLAVE TRANSPORT (address M)

NOTE: Many commands take on different meanings depending upon whether the immediately
preceding character was NUMERIC or not. Numeric characters are 0 thru 9, XA thru XF,
backspace (@H : 08R), DEL (7Fh}, _ (5Fh), and ~ (7Eh).

[n] @A ARM RECORD/REHEARSE
n: 0 = Record
1 = Record
2 = Rehearse

Note Both punch in AND punch out are enabled together.

[n] @D DISARM RECCRD/REHEARSE
n: 0 = Record
1 = Regord
2 = Rehearse
8 = Everything

Note Both punch in AND punch out are disabled tngether*

@F ROLL FORWARD
Cues transport forwards by the time specified in the System
. Rollback register (default value = 5 sec).

[N} @G LOCK CONFIGURATION BITS
n: 0=No Splice Trap / Slow Relock
1=Enable Splice Trap
2=Enable Slow Lock
3=Enable both
@R ROLL BACK

Similar to Roll Forward, but in reverse direction.

{nddd] @X LOAD/SAVE TRANSPOHRT CONSTANTS
n: 0 = Load from EPROM
1 = Load from User-Area
2 = Save to User-Area
ddd: Transport/User-Area ident

User-Area Idents . .
000 thru 009
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Transport ident's ..

000 AEG M-15A {38 cnvs)
001 AEG M-15A (76 cm/s)
002 AEG M-20

003  AKAIMG-1212

004 AKAIMG-1214

005  AKAIMG-14D

006 AMPEX ATR-100/104
007 AMPEX ATR-116/124
008 AMPEX MM-1200

. 008 AMPEX VPR-2/80
810 AMPEX VPR-6

011 AMPEX VPR-6 (Master only)
012 FOSTEX B16 {DC)
013 FOSTEX B16D (FM)
014 same as 013

015 FOSTEX 20,80 (DC)
016 FOSTEX E-Series
017  JVC CR-5550/6650
018 JVC BR-8600U

019 JVC CR-850

020 not used

021 JVC BR-7700

022 notused

023 not used

024 JVC CR-8250
025 not used

026 JVC BR-6400U
027 not used

028 MCI/SONY JH-16/24/114
029 MCVSONY JH-110 A/B/C
030 MITSUBISHI X-80/X-80A
031  MITSUBISHI X-800

032 MITSUBISH! X-850

033  MITSUBISHI X-86

034  MITSUBISHI X-400

035 MITSUBISHI X-850°D’
036 MITSUBISHI X-86 'D’
037  MITSUBISHI X-400 'D’
038 NAGRAT ("TAERP")

039 OTARIMTR-10,12

040 OTARIMTR-101,12lI
041  QOTARI MTR-90I

042 OTARI MTR-S0M

043 OTARI 5050 (34 pin)

044 OTARI 5050 (16 pin)

045 OTARI MX-7800

048 OTARIDTR-800

047 OTARIMTR-20

048 OTARIMX-70

049 OTARI MX-80

050 OTARIDTR-900 D

051 PANASONIC AG-6300 (Zeta cable 024)
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0582 PANASONIC NV-8500

053 PANASONIC Al-650

054 SONY V0O-2850 (Master)

055  SONY VO-5850

056 SONY BVU-800/820/850

057  SONY BVW-10/40

058 SONY PCM-3324 (44.1KH2)
058  SONY APR-5000/5002/5003
060 SONY VO-5600

061 SONY YO-5600 (Search w/Pict)
062 SONY VO-5630 - same as 060
063 SONY V0O-5630 (SwP) - same as 061
064  SONY V(O-5800

065  SONY PCM-3202 (44.1KH2)
066 SONY SLO-325 (Master)

067 SONY PCM-3202 (48KHz)

068 SOUNDCRAFT 760MK-III/762MK-III
068 SOUNDCRAFT SATURN/ Series 20
070 STUDER A80 (DC)

071 STUDER A80 {FM)

072 STUDER A800 MK-i

073 STUDER A800 MK-li

074  STUDER A810

075 STUDER B67

076 STUDER A80 2*° (DC)

077 STUDER A80 2" (FM)

078 STUDER A820

079 TASCAM 40/50 Series

080 TASCAM 85-16B

081 TASCAM 388/STUDIO 8

082 TASCAM 60 Series

(83 TASCAM MS-16

084 TASCAM ATR-80

085 3M M-79
086 not used
087 notused
088 not used
089 AMPEX VPR-3
090 ot used
091 not used
082 not used
093 not used
094 not used
095 notused
0396 not used
097 not used
098  not used
099  not used

100  SONY PCM-3324 (48KHz2)
101  SONY VP-7000/7600

102 not used
103 not used
104 not used

105 STELLAVOX TD-9 (w/TC)



@Y
@Z

106
107
108
108
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
3
132
133
134
135
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not used

not used

not used

not used

not used

AKAI DR-1200

LYREC TR-533

OTARI MTR-100A

OTARI MX-50

OTARI MX-55

SONY APR-24

SONY PCM-3402 (44.1KHZ)
SONY PCM-3402 {(48KHz)
SONY VP-8000/vVQ-9600
SONY V0O-9800

SONY V0-9850

not used

STUDER A807

STUDER A812

STUDER A820 2

STUDER C270

TASCAM MSR-16

TASCAM 60-16

FOSTEX D-20 DAT

JVC BR-S8100/5610U
PANASONIC AG-7500/7300/6500/6300
SONY BVU-950 (PARALLEL, MAST ONLY)
STUDER C278

FOSTEX D-20 DAT 'D*

JVC KR-MB800U

CYCLE BETWEEN CUE AND END POINTS

ZAP CYCLE MODE

SLOW SLEW - DECREMENT OFFSET
Slave advances relative 10 master.

SLOW SLEW - INCREMENT OFFSET
Slave retards relative to master.



[hhmmsstixx] +

[hhmmssfixx] -

[hhmmssiixx] |
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INCREMENT CURRENTLY ATTACHED REGISTER by the
preceeding 10 digit time value. Although the appropriate register
may have already been selected by a previous data read back, it
is probably better to re-specify it before each '+’ command.,

e.g. " '00001592399+'

"1v0000000050+" -
Valid registers for the '+' command are:
"0’ OFFSET

g CUE POINT

'Ov'  EVENTO {= IN POINT)

"ty EVENT 1 {= OUT POINT)

7 IN POINT

T OUT POINT

T LOCATE POINT / MASTER REFERENCE
‘" END POINT

DECREMENT CURRENTLY ATTACHED REGISTER by the
preceeding 10 digit time value.
See comments and regisier selections for the '+' command.

FAST SLEW - DECREMENT OFFSET
Slave advances relative to master.

FAST SLEW - INCREMENT OFFSET
Slave retards relative to master.

“AUTO" LOCK MODE

Transport will initially lock to the Master time position dependent
{Lock Mode 'N’), subsequently switching to resolve to the Master
frame edge, ignoring Time code addresses {Lock Mode "W).
Time belore switch over is given by Constant 38. (See also
commands N,W}

DISABLE TRANSPORT CONTROL
(Also disarms Record/Rehearss)

ENABLE TRANSPORT CONTROL

FAST FORWARD

GIVE UP SLEW MODE

Transport retumns o its original offset, moving at the fast slewing
rate used.

ENTER CHASE MCDE

INDEPENDANT - EXIT CHASE MODE AND STOP

LOAD IN POINT
XX Subframes



[hhmmssthxx] J

[cevv] K

[cevvmm] X K

(hhmmssfxx] M

N

[hhmmssffxx] N

O

[hhmmssfixx} O
2

[ddd] X P

Q

(hhmmssffxx] Q
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CONDITIONAL INDEPENDANT COMMAND

It the transport is currently playing, then it will be allowed to
continkte playing independantly (equivalent {0 a Play command
being issued). If not, then it will be taken out of Chase and

stopped.

LOAD OQUT POINT
xx:  Subframes

KILL TRANSPORT
Always causes Stop command, even for transports using nnly
Pause.

LOAD CONSTANT
cc = constant number
vv = New value

MASKED CONSTANT LCAD
¢ = constant number

vV = new valiue

mm = binary mask

LOCATE TO MASTER REFERENCE POINT

Transport is parked, ready 10 lock, as if Master device was in fact
parked at the Master Reference Point.

MAINTAIN SLEWED POSITION

Temporary offset created by slewing is made permanemnt, and
slewing mode is exited.

LOAD MASTER REFERENCE / LOCATE POINT

NORMAL LOCK MODE

Transport will Yock 1o the Master time, position dependent. (Ses
also commands A,W)

LOAD END POINT

CALCULATE OFFSET
New Oftset = Cue Point - Mastar Reference Point

LOAD OFFSET
PLAY
VARIABLE PLAY
ddd: Percent of playspeed, (100=play}
Limited to 050 thru 150 (+/- 50%),
and may be further limited by Constant 44.
CUE TO CUE POINT

LOAD CUE POINT



v] R

[hhmmssHqv] V
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REWIND

PULSE EVENT QUTPUT
v: - O=Recordin
1 = Record out
2 = Rehearse in
3 = Rehearse out

STOP

TRAP CURRENTLY ATTACHED REGISTER
Although the appropriate register may have already been
selected by a previous data read back, it is probably better to re-
specify it before each Trap command.
9. ol = Trap offset register

T = Trap punch out point
Valid registers for the Trap command are:

1D. Reqister Trap source

'0’ OFFSET ACTUAL OFFSET
'q CUE POINT SELF TIME

11 EVENT 0 Trigger* TIME

"1V EVENT 1 Trigger® TIME

T IN POINT Trigger* TIME

T QUT POINT Tngger® TIME

T LOCATE (M.Ref) MASTER TIME

'n END POINT SELF TIME

* Trigger time may be either MASTER or SELF TIME, depending
on the selection of events trigger source.

LOAD EVENT POINT
q: Quarter frame division (0-3)
V: Event number (0 or 1 only)

Note Event( =INPOINT
Event 1 = QUT POINT

FREEWHEEL |L.OCK MODE
Transport will now resolve to the Master frame edge. Time code
addresses are ignored. (See also commands A,N)

PAUSE

DECREMENT OFFSET 8Y 1 FRAME
Slave advances relative to master. (Subframes are made 0)

INCREMENT OFFSET BY 1 FRAME
Slave retards relative to master. (Subframes are made 0)

HOLD SLEW POSITION
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7 13.11.15 MASTER TRANSPORT {address N)

NOTE: Many commands take on different meanings depending upon whether the immediatety
preceding character was NUMERIC or not. Numeric characters are 0 thru 8, XA thru XF,
backspace {@H : 08h), DEL (7Fh), _ (5Fh), and ~ (7Eh). :

[nj @A ARM RECORD/REHEARSE
n: 0 = Record
1 = Record
2 = Rehearse

Note Both punch in AND punch out are enabled together.

[n} @D DISARM RECORD/REHEARSE
n: 0 = Record
1 = Record
2 = Rehearse
8 = Everything

Note Both punch in AND punch out are disabled together,

@F ROLL FORWARD
Cues transport forwards by the time specilied in the System
Rollback register (default value = 5 sec).

@R ROLL BACK
Similar to Roll Forward, but in reverse direction.

[nddd] @X LOAD/SAVE TRANSPORT CONSTANTS
n: 0 = Load from EPROM
1 = Load from User-Araea
2 = Save 10 User-Area
ddd: Transport/User-Area ident

User-Area idents . .

000 thru 009

Transport Ident’s (w/cable #s) . .

see SLAVE TRANSPORT section.
@Y CYCLE BETWEEN CUE AND END POINTS
@2 ZAP CYCLE MODE



[hhmmsstfxx] +

(hhmmsstixx] -

F
|

[hhmmsstixx] |

[hhmmsstxx] J

[ccvv]l K

[ccvwmm] X K

[hhmmss#fxx] N

P
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INCREMENT CURRENTLY ATTACHED REGISTER by the

preceeding 10 digit time value. Although the appropriate register
may have already been selected by a previous data read back, it
I$ probably better to re-specify it before each '+* command.
e.9. 'i0001592399+'
"1v0000000050+'
Valid registers for the '+’ command are:
'q CUE POINT
"ov' EVENT 0 (= IN PQINT)
"v' EVENT 1 (= QUT POINT)
T IN POINT
T OUT POINT
n END PQOINT

DECREMENT CURRENTLY ATTACHED REGISTER by the
preceeding 10 digit time value. See comments and regisier
selections for the '+ command.

DISABLE TRANSPORT CONTROL
{Also disamms Record/Rehearse)

ENABLE TRANSPORT CONTROL
FAST FORWARD
INDEPENDANT = STOP

LOAD IN PQINT
XX ; Subframes

CONDITIONAL INDEPENDANT COMMAND
if the transport is not currently playing then it will be stopped.

LOAD QUT POINT
XX : Subframes

KILL TRANSPORT
Always causes Stop comimand, even for transports using only
Pause.

LOAD CONSTANT
¢C = constant number
vV = new value

MASKED CONSTANT LOAD
cc = constant number

vV = new value

mm = binary mask

LOAD END PQOINT
PLAY



.f’”‘"“c

[hhmmssifxx] Q

R

(v} R

[hhmmssfigv] V

ST
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CUE TO CUE POINT
LOAD CUE POINT
REWIND

PULSE EVENT QUTPUT
v: 0 = Record in
1 = Record out
2 = Rehearse in
3 = Rehearse out

STOP

TRAP CURRENTLY ATTACHED REGISTER
ARhough the appropriate register may have already been
selected by a previous daia read back, it is probably better to re-
specify it befora each Trap command.
eg. 'qU" = Trap cue point

T' = Trap punch out point
Valid registers for the Trap command are:

ID. Reqister Trap source

'q CUE POINT SELF TIME
0V’ EVENT O Trigger® TIME
v EVENT 1 Trigger* TIME
T IN POINT Trigger* TIME
T OUT PCINT Trigger® TIME
T LOCATE {M.Ref) MASTER TIME
n' END POINT SELF TIME

* Trigger time may be either MASTER or SELF TIME, depending
on the selection of events trigger source.

" LOAD EVENT POINT

q: Quarter frame division (0-3)
Vv Event number (0 or 1 only)
Note Evem 0 =INPOINT

Evert 1 = OQUT POINT

PAUSE
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13.11.16 _ZETA SYSTEM (address Z)

NOTE :Many commands take on different meanings depending upon whether the immediately
preceding character was NUMERIC or not. Numeric characters are 0 thru 9, XA thru XF,
backspace {@H : 08h}, DEL (7Fh), _ (5Fh), and ~ (7ED).

[n] @A ARM EVENT
n. Event number {0 thru 9)

(nj @B SET CURRENT EVENT NUMBER
n: Event number (0 thru 9)

@C CLEAR REGISTERS
System GOTQO, IN, QUT, END.
Slave and MIDI chase OFFSETSs.
Master and Slave END POINTS ('Limits')
System LOOP requests.

[nj @D DISARM EVENT
n Event number (0 thru 9)

[n] @E ARM/DISARM CURRENT EVENT
n. O=Disarm
1=Arm

[n] @I SELECT RECORD/REHEARSE
n: O=Record
1=Rehearse

@K ZETA POWER UP TYPE RESET

[n] @L LOCAL/REMOTE ENABLE MODE
fi; 0 = Local - the ENABLE keys and the Z command work
normally.
1 = Remote - enabling a transport with either the
ENABLE keys or the Z command will NOT cause the
transport to enter the Chase mode.

{n] @N ASSIGN MASTER
" 4=Generator
7=Master TC Reader
[n] @0 MASTER OQUTPUT CONNECTOR FUNCTION
n: O=Transport controls
1=204
2=Aux outputs 3 thru 10
[n) @V SET RESOLVE MODE AND REFERENCE
n: 2=External input
S=\fideo
8=0ff (System Unresolved)

[Other values ignored]




[ @W

[N @X

(n] @Y

[tn] @2

(hhmmssffxx} +

[hhmmsstixx] -
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LOAD COUNT MCDE (FRAME RATE)
(Same as Generator 'F command)

Mode £t
24 24
25 25
30 30
30DF 70 or 69
29.97NON-DROP 29
AUTC-EDIT MODE
1 O=0ff

1=Auto-Edit

2=Auto-Edit plus Talent Cueing
SET SYSTEM CYCLE MODES
n: 0=Off

1 -C}"ﬂl'ﬂ'

2=Auto Rewind

3=Auto Stop
HARDWARE SETUP

{t=TYPE, n=DATA)

in: 00=Aux Qut Tip = AUX 1
01=Aux Qut Tip = TIMEBASE
02=Aux Out Tip = OFF
10=Aux Out Ring = AUX 2
11=Aux Out Ring = OFF
[12=Aux Out Ring = CONT/STOP}

INCREMENT CURRENTLY ATTACHED REGISTER by the
preceeding 10 digit time value. Although the appropnate register
may have already besn selected by a previous data read back, it
is probably better to re-specity it before each '+’ command.

e.g. 'i0001592399+'

"1v0000000050+'
Valid registers for the '+’ command are:
T IN POINT

T OUT POINT

'q' CUE {GOTO) POINT

'n END POINT

U’ CURRENT EVENT

‘' EVENT (n=Event number 0 thnu 9)

DECREMENT CURRENTLY ATTACHED REGISTER by the
preceeding 10 digit time value. See comments and register
solections for the '+ command.

SYSTEM CONDITIONAL PLAY

Same as normal SYSTEM PLAY, unless a Cue (GOTO) is in
progress, in which case Playing will begin when the Cue Point is
reached.

SYSTEM FAST FORWARD



[n]H

[hhmmssitixx] |

[nzhhmmssiixx] XI

[hhmmssfixx] J

{nzhhmmssifxx] XJ

hhmmssfixx] L

hhmmsstfxx] N

nzhhmmssifxx} XN

=
[hhmmsstixxj P
Q

[hhmmssfixx] Q

[nzhhmmssfixx] XQ
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GENERATOR TiME CODE LINK ON/OFF
n; 0=0ff

1=0n

F=reserved

LOAD SYSTEM IN POINT
XX; Subframes

LOAD SYSTEM IN PQINT - DEVICE SPECIFIC
n: Q=Timecode, 8=Bar/Beat
z. Command ‘Z' format
XX Subframes
[if N=8, then

hhmm=8ar number

ss=Beat number

fi=Sixteenth note

xx=00]
Allows specification of source of time code data - Zeta will adjust
o match the current 'system master'.
e.g. If the IN point is loaded as "Siave’ data while the current
system master is the Master itself, then the requested IN point
will be adjusted by the Slave Offset before icading the the
System IN point.

LOAD SYSTEM OUT POINT
 + 4 Subframes

LOAD SYSTEM OQUT POINT - DEV. SPECIFIC
{See X| command for details)

LOAD SYSTEM ROLLBACK VALUE
LOAD SYSTEM END POINT

LOAD SYSTEM END POINT - DEV. SPECIFIC
(See XI command for details)

SYSTEM PLAY
LOAD SYSTEM PREROLL VALUE
SYSTEM CUE TO CUE (GOTOQ) POINT

LOAD SYSTEM CUE (GOTO} POINT
(Also cakcuiates read only barbeat register 'r)

LOAD SYSTEM CUE POINT - DEV. SPECIFIC
(See X1 command for details)
(Also calculates read onty bar/beat register 'r')

SYSTEM REWIND



;fr'._-"t‘

(n] R

hhmmssiixx] U

nzhhmmssffxx] XU

[hhmmsstiqv] V

[nzhhimmssffqv] XV

[hhmmssfixx] W

[nzhhmmssfixx] XW

Computer Port {Adams-Smith] 13-76

RECORD/REHEARSE INJOUT
n: 0=Punch In
1=Punch Qut
{Record/Rehearse selected by @I cmd)

SYSTEM STOP

TRAP CURRENTLY ATTACHED SYSTEM REGISTER
Although the appropriate register may have already been
selected by a previous data read back, it is probably better 1o re-
specify it before each Trap command.
eqg. 'qQU' = Trap cue point

T = Trap punch out point
Valid registers for the Trap command are:

ID.  Register
T IN POINT

T QUT POINT

'q CUE (GOTQ) POINT

o END POINT

v CURRENT EVENT

' EVENT (n=avent # 0-9)

The source of data is always the current 'system master time.

SYSTEM PAUSE
{Non-pause transports will be issued a STOP commang)

LOAD CURRENT SYSTEM EVENT POINT

LOAD CURRENT SYSTEM EVENT - DEVICE SPECIFIC
{See Xl command for details)

LOAD SYSTEM EVENT POINT
q. Quarter frame division (0-3)
v Event number (0 thru 9)

LOAD SYSTEM EVENT POINT - DEV. SPECIFIC
(Ses XI commandg for details)

q: Quarter frame division (0-3)

V: Event number {0 thru 9)

LOAD SYSTEM EVENT POINT with SUBFRAMES
{Event number to be set in advance with v’ register request.)

LOAD SYSTEM EVENT POINT with SUBFRAMES - DEVICE
SPECIFIC

(See XI command for details)

(Event number to be set in advance with V' register request.)



[2] Y

2} 2

[sz] XZ

Computer Port [Adams-Smith] 13-77

MASTER/SLAVE RECORD/REHEARSE ENABLE

4 Mast Sk

0 . - Disable both

2 - X Master disable, Slave enable
4 X - Master enable, Slave disable
6 X X Enabie both

Note: For each specified enable, this command wili transfer the
system in and out points to the local transport registers (at
addresses M and/or Nj, and amm the transpont for record or
rehearse according to system setting {(see the @| SELECT
RECORD/REHEARSE command).

If no enable is specified, then a "disarm all” local command will
be issued.

ENABLE TRANSPORTS AND SEQUENCER
: System
Mast Sl Midi  Master
Master
Midi
Slave
Slave
Master
Master
X Master
X X Master
Note: This command serves the same function as the front panei
ENABLE switches. Under nomnal conditions, enabling a transport
causes it t¢ also enter the Chase mode.

L N M ]

-~ M- ON
» o o

L A A .

ENABLE WITH SOLO CAPABILITY
2 as above
s 0=No solos

1=MID1 solo

2=Slave solo

4=Master solo

[All other values ignored]



Avpendix A
Time Code

In the 1960s, electronic editing became a viable
technology for video and audio production. However, the
selective recording of program material from one transport
to another presented problems. How could two or more tape
transports be synchronized to insure frame accurate edits?
How could specific points be identified to make dubs, to
insert sound effects, or to mark the beginning of a

particular sequence? Was the tape in motion and if so, what
was 1ts speed?

The answers were provided by the Society of Motion
Pictures and Television Engineers (SMPTE)} by the

specification and approval of a time code format, now
industry recognized as “"SMPTE" time code.

oMPTE time code is an electronic signal which is
recorded on the program tape, typically on a unused audio
channel (longitudinal time code, or LTC). The signal is
digital in nature, resembling a string of square waves,
called "bits", which are encoded with binary "1"s and "0"s.

Because time code was originally developed for the
video industry, many of the specifications relate to video
technology. For example, time code is specified to have
exactly 80 "bits"” per wvideo frame. In the U.S8., our systen
of television was originally developed with a rate of 30
frames per second, therefore time code is generated at 2400
bits per second. In European countries that produce video

at 25 frames per second, the time code rate calculates to
2000 bits per second.

Each 80 bits of data, numbered from bit "0" +to bit
"7T9", is called a time code "word".

In a video application, the time code word must be
generated so that bit "0" starts at the beginning of each
video frame and bit "79" stops exactly at the end of the
frame. In an audio application the relationship between the

start of the time code word and the recorded material is
arbitrary and not important.

There are various types of information encoded within
the 80-bit time code word, the most important being the
address data. The time code address is the number used by
editing and synchronizing systems to locate a particular
point on the tape. The address is an eight digit number in
a 24 hour time format of HCOURS:MINUTES: SECONDS: FRAMES.
Valid time code numbers range between 00:00:00:00 and
23:59:59:29, and occupy 26 of the 80 bits.
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Alsc recorded into the time code word are "USER-BITS"
User-Bits occupy 32 bits of data and are available for any
end-user application. Typically, user-bits define static
data, for example, the date of the recording, reel number,
scene number, or any numeric label.

The remaining bits make up the "sync word", which
defines the end of the time code word and the direction of

the code in playback; and status bites which flag different
modes of operation.

The most important mode and the one which causes the
most confusion is "DROFP-FRAME'.

Drop-frame is a mode of operation which compensates for
the difference in frame rates between black and white video
and color video. Because of technical difficulties in
transmitting the color signal on broadcast channels, the
frame rate had to be adjusted from 30 frames per second to
approximately 28.97 frames per second. In broadcast
applications where time code was used as the station clock,
the clock would run slow because of the reduced frame rate.
The soclution to the problem was Drop-Frame.

Drop-Frame compensates for the slower rate by jumping
the frame count ahead at periodic intervals, just as you
would adjust a slow running clock by pushing the hands
forward. The Drop-Frame mode causes the frame count to
"drop” the numbers "00" and "01"” on the minute 30 that the
count progresses from frame :28 to :29 to frame :02, i.e.,
pushed ahead by two frames. Because drnpping 2 frames every
minute would over-compensate the error, the "dropped frames"
are added back in on the tenth minute, i.e., not dropped.
Pushing the count ahead in this manner effectively causes
the time code to increment at the same rate as a clock.

The Drop-Frame mode is much more important to the
broadcaster than the post-production facility, so many
studios choose the "Non-Drop" mode. The decision to use one
mode or the other is up to the user. What iz important is
to select a mode and use it consistently; that is, not mix
Drop-Frame and Non-Drop Frame modes because doing so can
cause problems for some editing systems.

FRAME RATE

As mentioned above, there are different time code rates
for different video systems. Choosing the correct rate is
the single most important parameter when generating time
code for either audio or videco use.

When generating time code for video editing
aprlications, the time code rate must be the same standard
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as the video. In the U.S. and other countries that use 60Hz
power, that rate is typically 29.97 frames per second. In
countries that use 50Hz power, the rate is 25 frames per
second.

To insure the correct rate and phasing (where the time
code word starts in relation to the video frame), the time
code generator MUST be fed a sync reference signal. This
signal may be: either the video signal which is to be
recorded with time code; or an external reference in the
form of composite video, composite sync, color bars or
black-burst. When an external reference is used, it must be

fed to the video recorder as well as to the time code
generator.

For audioc applications, where time code is used as the
basis for transport synchronization, the correct frame rate
is equally as important. SYNCHRONIZERS CAN NOT OPERATE
PROPERLY USING TIME CODES WITH DIFFERENT RATES.

To maintain the correct speed, each synchronizer in a
system controlling a transport must have time code of the
same rate from both the master and all slave transports.

The time code addresses can be different, and even the Drop-

Frame modes can be different (using Adams-Smith products),
but the frame rate must be the same. '

The choice of an -audio time code rate is determined by
the final use of the program material.

If the audio material will ever be used in relation to
video, then the audio time code should be recorded at the
corresponding video rate. In the U.S., the time code
generator would be set to 29.87 frames per second.

If the audio material is for an audic program only,
then the cheoice of frame rate is arbitrary. The only
requirement is all of the material must have the same rate
time code. In practice, you should use a rate similar to
the established norm, i.e., 29.87 or 30.00 frames per second
in the U.S., or 25.00 frames per second where appropriate.

RECORDING TIME CODE

Time code is recorded in the same manner as any audio
signal with one exception: the record level is very
critical.

Because time code is in the form of a square wave, the
signal becomes very distorted during the record-play
process. Time code readers are designed to ignore most of
these amplitude problems, but an excessive record level can
introduce distortions which will cause decoding errors.

Aprpendix A
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The shape of the time code signal also induces

crosstalk problems which are aggrevated by a high record
level .

The soclution is to record time code at the lowest
possible level which provides error-free decoding. Due to
variations in types of transports, the best method of
choosing a proper level is by trial and error, however

experience has shown that the following values will give
good performance.

1" vtr's = -6va to -10vu
3/4" & 1/2" ver's = -3vu to -5vu
audic recorders = -5vu to -10vu

To prevent crosstalk from entering adjacent pre-amp
gstages prior to the level controls, the time code signal

from the generator should be less than 1 volt peak-to-
peak.

Some recorders use special time code channels called
"Address-Track" (video) or "Center-Channel Time Code"
(audio) which eliminate the need for using an audic channel
for the code. These tracks are optimized for time code
recording and playback and do not require setting of the

input or. output signal levels., In these cases follow the
directions of the manufacturer.

READING TIME CODE

Playing back time code is as simple as routing the
recorder "audio out” with the time code signal, to the input
of a reader or synchronizer. If there is an output level
control, it should be set to mateh the input signal, i.e.,

a —-3dvu signal in should be -3vu out.

Problems with reading time code relate primarily to the
recovery of the signal at other than "play” speed. The
shape of the time code waveform was specified s0 that
standard audio amplifiers having a frequency response of
50hz to 15khz could be used to record and reproduce the
signal. If the tape speed i1s increased, even to only twice
play speed, the standard audio amplifier will not accurately

reproduce the signal due to high freaquency bandwidth
limiting.

Transports which reproduce time code at speeds greater
than play require special amplifiers. At 50 times play
speed the time code signal extends close to 1.0Mhz

At speeds slower than play, the greatest problem is
waveform distortion. Time code readers can usually decode
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T

the signal accurately down to 1/5th play =z=peed (Adams-Smith
time code readers can usually decode the signal accurately
down to 1/20th play speed).

Most audio transports are designed to lift the tape off
the heads when in high speed shuttle. When this occurs, the
time code signal as well as any audio channels are muted.

To compensate for defective or missing code at other
than play speed, synchronizers automatically count control
track or tach pulses to maintain the address reference.

sections 4 and 5 of this manual describe in detail the

correct procedures for recording, decoding and synchronizing
using the ZETA-THREE.
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Appendix B
Synchronization

Synchronization is a process which forces two or more
audio or video transports to run at a precise speed and
position in relation to each other. The device used to
perform these functions is a tape synchronizer. In common
usage, "synchronization" is considered to be taking place
while the synchronizer is in the act of achieving this
precise relationship, or "synchronism". When synchronism
has been achieved, the transports are said to be running in
synchronism, in "sync", synchronized, "locked up", or in
"lock™.

Running multiple transports "in sync" permits time- and
event-related material to be listened to and/or viewed
simultaneously in their correct relationship.

For example, when preparing to build an audio track to
complement an edited video tape, it is standard practice to
first transfer the dialog audio from the video tape to a
multi-track audio recorder. The transports carrying the
picture and sound, respectively, can then be run in sync
while additional dialog, sound effects or music is recorded
on the multi-track recorder. This material might come from
a tape played on an- additional audio transport, which is
itself synchronized to one of the other transports.,

After the track-building procedure (sometimes called
"audio editing") has been completed, the audio material on
the multi-track recorder is usually mixed down to make a
single or stereo audio track. This can be done with both
the multi-track (which is now a "source" transport) and a

smaller “record" audio transport synchronized to the same
video play~back transport (carrying the same "work-print" of
the previously edited video material) a process sometimes
referred to as "mix-to-picture", Finally, if the transport
carrying the completed audioc mix is synchronized to the
video transport carrying the video edit master, the mix can
be recorded back onto the video tape's audio channels again,
in what is often referred to as a "lay-back" session.

Another application of synchronization is to make
larger transports out of smaller ones (increase the number
of available tracks). For example, two 8-track recorders,
when synchronized, perform exactly like a 16-track recorder;

three synchronized 24-track recorders operate as a 72-track
recorder. There is no limitation to the number of

transports which can be made to operate in sync.

In order for a tape synchronizer to do its job. it must
be able to identify locations on both tapes with a high
degree of precision. Longitudinal time code (LTC), a serial
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digital code containing signals which can be handled by
audio amplifiers at play speed, is now used almost
exclusively for this purpose. See Appendix A for an
explanation of time code.

Synchronizers use two techniques for reading
longitudinal time code from tape.

The first technique requires the use of a wide.speed-
range LTC reader to read the code {(Adams-Smith wide-gspeed-
range LTC readers will recover LTC at all speeds from about
1/20 play speed to 10@¢ times play speed)}. Additionally, the
tape transport carrying the time-coded tape must be capable
of reproducing the time code at those speeds. One-inch
C-format VTR's and some VCRs contain wide-band address
tracks and heads which can provide continuous code. Most
VCRs do not have an address track, and may not even keep the
tape against the audio heads when in FF and RW. These types
of VCRs must be modified by the user to use this first
technique. Almost all audio recorders (the exception being
the new center-track time code track transports) must be
modified by wide-banding the playback amplifier of the track
on which time code is recorded. Additionally, the tape

lifters must be defeated to allow the tape to remain against
the heads while in Fast-Forward and Rewind.

‘The second technique used by synchronizers for reading
time code requires only a play speed LTC reader. At other
speeds, the time code is updated using tach pulses and
direction signals from audio recorders, or control track and
direction tally signals from VTRs. Since all recorders can
reproduce LTC at playspeed, no recorder modifications are
required, and the tape lifters of audioc recorders can be
allowed to operate normally. Since the second technique is
less costly, and does not require recorder modification, it
is almost always used in audio-for-video post-production
even though tape cueing and parking may not be guite as
accurate as when reading LTC at all speeds, because of tape
slippage and tach errors.

Normally, it is only necessary to read LTC at all times
(the first technique) when a tape contains discontinuous
code, as it may 1f it is an original source tape. Time code
discontinuities occur in source tapes if the time code
generator is kept running continuously, perhaps to record
time-of-day time code, instead of being stopped when
recorxding stops and started again when recording starts
again.

Before synchronizing can bhegin, the synchronizer must
be told what positional relationship exists between the
master and slave time code addresses. This relationship,

called the "offset" is calculated by selecting a pair of
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corresponding addresses on the two tapes and subtracting the
master address from the slave address.

For instance, assume a video transport has been
designated as the master in a synchronizing system, and an
audio transport has been designated as the slave (a lay-back
configuration). 1If the time code address of a door
slamming, as seen on video tape, is one hour and 20 minutes,
and the corresponding sound of the door slam on audio tape
is one hour, 20 minutes and 15 seconds, then the offset is

15 seconds, obtained by subtracting the master address from
the slave address.

In post-production operations, the offset between the
master video tape and the slave multi-track audio tape is
often deliberately made zero for convenience This is
accomplished by simultanecusly copying the time code along
with the audio program material from the video recorder to
the multi-track audio recorder. In situations where the
offset between the material on the video and multi-track
recorder is not zero, then the offset value must be entered
by the user into the synchronizer. Offsets may be known as
a result of prior work and entered into the synchronizer, or
captured from incoming master and slave time codes while the
tapes are running in sync; or an individual sync point on
each tape may be captured or entered, with the synchronizer
automatically calculating the offset.: |

Using time-code from each transport as speed and
position references, a synchronizer first achieves, and then
maintains, a zero offset error.

There are three distinct routines in the synchronizing
process. Assume that the tapes have been played, at least
momentarily, and the synchronizer knows their locations ang
status (stopped). When the "synchronize" (or "chase")
command 1is given, the first step begins. The synchronizer
compares the MTC and STC addresses, computes the current
offset, compares it to the desired offset, and determines
the offset error. The synchronizer will then issue motion
commands to the slave transport in order to cause the

quickest reduction of the offset error. The transport will
then be commanded to stop or '"park™

When the master tape is put into Play, the second
routine begins, 1In this routine the capstan of the slave
transport is controlled by the synchronizer to make the
slave tape move faster or slower than play speed, as
necessary, to reduce the offset error to zero. BAchieving

lock from park usually takes no more than a very few
seconds.

Once synchronism has been achieved, the synchronizer
minutely speeds up or slows down the slave transport to
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maintain a zero offset errxor. The accuracy of synchronism
must be on the order of microseconds, equivalent to 1/1980¢

of a TV frame and stable enough not to add any audible
distortions.

Additional information on the process of

synchronization is available throughout the ZETA-THREE
manual, '
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Appendix C
Cable and Back Panel Information

This chapter describes cable connections for each of
the input/output jacks found on the back panel of the ZETA-
THREE, see Figure C.l. Each section gives a brief summary

of the purpose of a particular jack and provides information
for the type of cables needed for proper connections to the
jack.

C.1 POWER MAINS [34]

Mains power is fed to the ZETA THREE through a standard
3-wire EIA power cord, which is supplied with the unit.

C.2 SLAVE TRANSPORT [32]

The SLAVE TRANSPORT connector [32] is responsible for
monitoring the state of a transport, i.e. if the machine is
in Play Fast forward, or Rewind and also sends commands to
control the transport--s actions so that the slave will chase
and synchronize to the master. Tach or Control Track pulses
are observed through this connector.

1  CAPSTAN Common
' - - 14 GND Sense
2 CAPSTAN Normally Closed

15 BC
3 STOP
16 FM
4 FF
17 +5V DC
5 REW -
18 CAPSTAN Normally Open
6 PLAY

19 Command Common
7 GPl/PAUSE/LIFTER DEFEAT

20 GP1l Common
8 GP2/LOCK/MUTE

21 GP2 Common
9 GP3 /REHEARSE

22 GP3 Common
19 REC

23 SPARE Tally
11 REC Tally

24 -
12 DIRECTION
25 GND
13 CTL/TACH
Appendix C
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C.3 SLAVE CODE 1IN [31]

The SLAVE CODE IN jack [31] accepts longitudinal time
code signals. Connections are:

Pin 1: signal ground
Pin 2 and Pin 3: differential input
Shell chassgsis ground

See Figure C.1 for further detail.

C.4 MASTER TRANSPORT [32]

The Master transport connector [30]} is responsible for
monitoring the state of a transport, i.e. if the machine is
in Play, Fast forward, or Rewind. Tach or Control Track
pulses are cobserved through this connector.

The pin assignments are listed below

1)
;Pins l and 2 tied. 14 GND Sense
2
.15 --
3 STOP )
16
4 FF
17 +5V DC
5 REW

18 -
PLAY

19 Command Common
GPl/PAUSE/LIFTER DEFEAT

29 GPl Common

6

7

8 GP2/MUTE
21 GP2 Common

9

GP3 /REHEARSE

22 GP3 Common
160 REC

23  SPARE Tally
11 REC Tally

24 -
12 DIRECTION
25 GND
13 CTL/TACH
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Page 2



C.5 MASTER CODE IN [29]

The MASTER CODE IN jack [29] accepts longitudinal time
code signals. Connections are:

Pin 1: signal ground
Pin 2 and Pin 3: differential input
Shell: chassis ground

See Figure C.1 for further detail.

C.6 GEN CODE QUT [28]

Generator time code connections from the ZETA-THREE
should be made with shielded, twisted-pair audio cable using
type XLR-3 connectors.

Signals are:

Pin 1: signal ground
Pin 2 and Pin 3: balanced output
Shell: Chassis ground

See Figure C.1 for further detail.

C.7 REMOTE [27]

Reserved for Adams-Smith use.

C.8 CONTROL [26]

The CONTROL connector [26] is an RS-422 serial control
port. It provides control for transports which require
serial commands. Connections are as follows:

1l FRAME GROUND
6 RECEIVE Common
2 RECEIVE "aA"

7 RECEIVE "B"
3 TRANSMIT "RBR"

8 TRANSMIT "A"
4 TRANSMIT Common

9 FRAME GROUND
> AUXP
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C.92 COMPUTER [25]

This connector provides serial communications for

eXternal computers.

When using RS5-422, all connections are as follows:

v R W

FRAME GRCUND

6 RECEIVE Common
RECEIVE "a"

7 RECEIVE "B"
TRANSMIT "B™

8 TRANSMIT "A"™
TRANSMIT Common

9 FRAME GROUND

AUXP

using RS-232, connections are as follows:

6 DATA SET READY (DSR)
RECEIVED DATA (RXD)

7 REQUEST TO SEND (RTS)
TRANSMIT DATA (TXD) | .

L . 8 CLEAR TO SEND {CTS)

DATA TERMINAL READY (DTR) .

g -—
SIGNAL GROUND

NOTES

1)

2)

3)

4)

DATA TERMINAL READY (Pin 4) is always asserted, as
long as the ZETA-THREE is powered-up.

DATA SET READY {DSR)}, when asserted, enables the
ZETA-THREE receive channel. If DSR 1is not
connected, then it will be asserted internally.

CLEAR TO SEND (CTS), when asserted enables the ZETA-
THREE to transmit data. If not connected, then it

will be asserted internally and the ZETA-THREE will
transmit without restriction.

REQUEST TC SEND (RTS) should be connected to the
external computer CLEAR TO SEND {(CTS) input. When
asserted, the RTS output indicates that the ZETA-

THREE is ready to receive data (i.e. ther is plenty
of room in the data buffer of the ZETA-THREE).
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If RTS 1s not asserted, then the external computer
should refrain from further transmissions, as the
ZETA-THREE buffer is about to overflow.

C.11 BAUX IN [18]

The AUX IN is a 1/4 inch stereo jack and requires a 1/4
inch tip sleeve phone plug (tip-signal, sleeve-ground).

The AUX IN jack will accept a square wave or pulse
waveform (1 8 volts) as a frame rate when resolving.

C.12 AUX OUT [19]

The AUX OUT jack [19] is a stereo jack and requires a
1/4 inch tip ring sleeve phone plug.

The tip of the plug will normally be responsible for

sending a 5V pulse to trigger EVENT 1, OR it can be assigned
a drum frequency (MIDI timebase signal).

The ring of the plug will normally be responsible
output a 5V pulse to trigger EVENT 2, OR will output a
STP/CNT, or FRAME. .

Appendix C
Page 5



o Appendix D
| ZETA-THREE Menus

Gdl PRESET 01000090

Displays the time code address which will appear in the

G_TC Selection display when the CAPTURE key is pressed. The

number set into Menu number G&1 must be a valid time code
number.

Gd2 COPY MODE=JAM
XFER

When set to JAM, the ZETA-THREE's time code

generator, when COPYing is taking place, will

continue to generate consecutive time code numbers
when the copy source time code stops.

When set to TRANSFER, the generator will stop

generating the time code sequences as soon as the
COpY source time code stops.

GA3 COPY=TC AND UB'S

TIME CODE
USER BITS .
OFF

Defines what the ZETA- -THREE generator will generate
when COPYing.

When set to TC AND UB'S it will copy both the time
code and the user bits from the copy source.

When set to TIME CODE, will copy only time code
from the copy source, and will generate whatever
is in the G_UB Selection display as user bits.

When set to USER BITS., it will copy only the USER
BITS from the copy source, and will generate time
code starting from the address in the G_TC
Selection display.

When set to OFF. neither time code nor user bits
can be copied.

GP4 CONSTANTS >

Time code generator constants. Used for special setups
only.
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M@l MASTER = READER
GENERATOR

Determines where the ZETA-THREE expects to find Master
time code,

When set to READER, the Master time code is the
time code being fed to the ZETA-THREE via its
MASTER CODE IN jack. All enabled slave devices
will be synchronized to this time code.

When set to GENERATOR, the Master time code is the
time code which is coming from the ZETA-THREE's

time code Generator. All enabled slave devices
will synchronize to this time code.

M@#2 OUTPUT = TRANSPORT

OFF
EV-3 19

Certain pins in the MASTER TRANSPORT connector
(selected through Master Constants) can be used to send
signals to control different functions. This menu informs

the ZETA THREE of the type of ocutput that will be sent to
individual pins.

When set to TRANSPORT, the ZETA-THREE will send
transport control signals (such as Stop, Play FF,

and RW commands) to pins on the MASTER TRANSPORT
connector.

When set to OFF, no signals will be sent to

command output pins on the MASTER TRANSPORT
connector.

When set to EV-3-10, the ZETA-THREE will expand
the Events Selections to include up to 1% events.
The events will operate in the same manner as
events 1 and 2 {which are triggered through the
AUX OUT jack) but, in this case, Master Transport
connector pins will be used to trigger Events,

M@3 LIMIT —=—=—=- -

Enter the last time code address of the Master tape and
the ZETA-THREE will automatically stop the transport when
that address is reached This feature prevents the tape
from accidentally running to the end of the reel such as
when a wrong offset is entered
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Mg4 TRANSPORT ->

CAPTURE-ing a name from the list provided in the higher
level menu informs the ZETA-THREE of what make and model of

transport is connected tc the MASTER TRANSPORT connector.

M@5 SAVE TRANSPORT->

Allows modified transport Constants to be saved in one

of the 19 files available in this Menu item. When Constant
values for a Master transport are changed through Menu M@6,

the values will be saved when the CAPTURE key is pressed.
The saved Constants can then be loaded for controlling a

transport by CAPTUREing it as a User-defined transport from
the M@4 transport list.

M@é CONSTANTS ->

Master Transport constants. Used for special setups
only.

S61 LOCK MODE

ADR

FW1,
AUTO

Determines how the ZETA-THREE will synchronize all
ENABLEd transports.,

When set to ADR {(Address mode), the ZETA-THREE
will synchronize the time code address of the
slave tape to the time code address of the master
tape {plus or minus the offset).

When set to FWL (Freewheel), the ZETA-THREE will
lock the nearest frame edge on the slave tape to
the nearest frame edge on the master tape and
ignore their respective time code numbers.

When set to AUTO, the ZETA-THREE will lock by
reading time code numbers, as it does when set to
Address mode, but, as soon as synchronization is
achieved, the ZETA-THREE switches to Freewheel and

ignores the time code numbers on the tapes. The
ZETA-THREE will read time code whenever
synchronous running ceases.
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S02 SLOW RELOCK = OFF
ON

When set to ON, allows a sub-audible relock to
eliminate offset errors of less than one frame,
such as might be incurred by editing. This
feature allows the ZETA-THREE to "catch-up" to the

correct time code offget without re-cuing the
transport.

S$83 SPLICE TRAP

I

OFF
ON

The Splice-Trap routine should be considered a means of
"rescuing" a play-through of tapes which have been
physically spliced due to tape breakage or damage, where the
splice occurs in a section which contains critical material.

When set to ON, the ZETA-THREE will recognize the

time code discontinuity and immediately recapture

the offset using the next available wvalid time
code address.

S04 LIMIT -—-—~———m

Enter the last time code address of the Slave tape and
the ZETA-THREE will automatically stop the transport when
that address is reached. This feature prevents the tape

from accidentally running to the end of the reel such as
when a wrong offset is entered.

S@5 TRANSPORT -»>

CAPTURE~-ing a name from the list provided in the higher
level menu informs the ZETA-THREE of what make and model of

transport is connected to the SLAVE TRANSPORT connector.

Sg6 SAVE TRANSPORT->

Allows modified transport Constants to be saved in one
of the 10 files available in this Menu item. When Constant
values for a Master transport are changed through Menu M@6,
the values will be saved when the CAPTURE key is pressed.
The saved Constants can then be locaded for controlling a

transport by CAPTUREing it as a User-defined transport from
the M@4 transport list.
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S97 CONSTANTS ->

Slave transport Constants. Used for advanced special
setups only.

Z@l1 IN/OUT = RECORD
REHEARSE

When set to RECORD, the ZETA-THREE will send a Record
command to the Master and/or Slave transport when the left-
most ENABLEd transport plays the Z IN time code address, and
a Stop Record command when the Z OUT address is played.

When set to REHEARSE, the ZETA-THREE send a Rehearse
command to the Master and/or Slave transport when the left-
most ENABLEd transport plays the Z IN time code address, and
a Stop Rehearse command when the Z OUT address is plaved.
Only transports which are equipped with Rehearse
capabilities can take advantage of Z#1 IN/OUT=REHEARSE.

292 PREROLL = 00 20

Preroll is a number entered (in seconds and frames)
which the ZETA-THREE uses when using the GOTO function.
When the GOTQO command is issued, the ZETA-THREE will move

the tape to the number in the Z GO Selection display minus
‘the value in the Z@1 display.

Z@3 LOOP = OFF
CYCLE
AUTO REWIND
AUTO STOP

LOOP allows a certain section of tape to be played over
and over again.

When set to CYCLE, the left-most ENABLEAQ
transport, upon reaching an End point, will GO TO
the cue point. The transport will park, and then,
after any ENABLEd slaves have alsoc cued and
parked, will return to Play. The transport will

play until it reaches the End point and repeat the
sequence.

When set to AUTO REW, the left-most ENABLEA
transport, upon reaching an End peint, will GO TO
the cue point and park. Press STOP/CONT to repeat
the sequence.

When set to AUTO STOP, the left-most ENABLEAQ
transport, upon reaching an End point will stop.
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204 FRAMES = 30.00 —
24
25
29.97
29.97 DF

Selects the frame rate which the ZETA-THREE will use as
the system standard.

Z85 SYSTEM = UNRESOLVED
RESOLVED

When set to "UNRESOLVED", the ZETA-THREE will run
referenced to its own internal clock.

When set to "RESOLVED", the ZETA-THREE will run
resolved to an external reference.

286 RESOLVE = VIDEO
MAINS
AUX IN

In effect only when menu 2Z#5 is set to "RESOLVE".

Infnrms the ZETA-THREE of the type of external sync it will
‘regsolve to.

When set to VIDEQO, the system will resolve to the
signal being sent into the VIDEO IN jack [20 or
217].

When set to MAINS, the ZETA THREE will use the

frequency set by the power mains to resolve the
system.

When set to AUX IN, the system will be resolved to
the frequency received through the AUX IN jack.

Z2@07 COMPUTER PORT =->

Press MENU key again to enter the list of possible
serial formats for the Computer port. Press CAPTURE when
the desired protocol type appears on the display.
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208 CONTROL PORT =»>

The Control Port [26] is used for transports which
require serial control. Press MENU key again to enter the
list of posgssible transports. Press CAPTURE when the desired
transport appears on the display.

Z@9 SYS ADDRESS = Q000

This provides the ZETA-THREE with a unique address when
used for serial communication.

219 XOUT TIP = EVENT 1
TIMBASE

When set to EVENT 1 the ZETA-THREE will trigger

the tip of the AUX OUT jack when time code from
the left-most ENABLEd transport reaches the

address in the E_@1 Selection display.

When set to TIMBASE a square wave signal will be
sent out through the tip of the AUX OQOUT jack at a
frequency locked to MIDI sync pulses.

211 XOUT RING = EVENT 2
- STP/CNT
FRAME

When set to EVENT 2, the ZETA-THREE will trigger
the ring of the AUX QUT jack when time code from
the left most ENABLEd transport reaches the

address in the E @2 Selection display.
When set to STP/CNT... (MIDI function)

When set to FRAME... (MIDI function)

Z12 DATA TRANSFER ->

Allows BEATMAP and MIDI information to be saved onto a

tape, and allows that same information to be re-loaded from
the tape back into the ZETA-~THREE.

Z13 CLEAR SELECTIONS

Pressing the CAPTURE key while this menu is on the
display will cause the ZETA-THREE to CLEAR all System (Z)
and Event (E) Selections, and the Slave and MIDI Offset
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Selections. This feature is convenient when switching work
tapes, allowing easier entry of new information.

'Efl EV-@1 = DISARMED

ARMED

When ARMED, the pulse which triggers Event 1, will
occur when the Event point is reached.

When DISARMED, the event will not occur.

EV-32 DISARMED

ARMED

When ARMED, the pulse which triggers Event 2, will
occur when the Event point is reached.

When DISARMED the event will not occur.

EP2 EVENT CONSTS ->

Event Contants. Allows modification of Event signal.
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Appendix E

ADAMS-SMITH ZETA THREE SLAVE TRANSPORT CONSTANTS
(Master Transpont uses a subsel of these)

Software Rev 3.60 (standard) and 3E60 (emulator)

Document revised Oct 29, 1990

Constant TYP.
Number Val. Description

01 lsd {5 Number (0 thru F) of consecutive, contiguous frames during which offset
errors greater than the “wide lock window™ widih (Constant 06 msd) must
occur before re-synchronizing will begin, after lock has been achieved.
Setting 01 Isd 1oo low will cause unnecessary re-synchronizing when
occasional bursts of corupled lime code occur (assuming this time code
has passed all other tests).

01 msd  6x Capstan FM frequency final divisor code.
Used in conjunction with conslants 03 (msd,isd} and 04 (Isd only) to
establish the capstan FM servo output center requency. .(See Constant -
03 for formuta).
One special case {0x) specilies Constants 45 and 46 as the final divisor- - -
The following table shows the Final Divisor for each sefling of this
constant, as well as the final capstan frequencies ASSUMING THAT
CONSTANTS 03 AND 04 CONTAIN x823:

Val. _ Divisor Frequency (hz)

Ox [Constants 45,46) [38400/(Constants 45,46)]
1x 512 75

2x 32 1200

3x 16 2400

4x 16 2400

5x 8 4800

6x 4 9600

7X 2 19200



02

02

03

04

04

05

05

06
06

lsd

msd

both

Isd

msd

isd

msd

Isd

msd

x5

3x

23

x8

Ox

X2

4x

X3

1x

Appendix E-2

Lock servo coefficient K2,

Weights the running sum of offset errors 1o optimize damping while the
slave is synchronizing. Set to the smallest value (0 thru F) which does
nol cause the slave transport o oscillate during final synchronization.

Lock servo coeflicient K1.

Weighis present positional error of offset lo optimize final synchronizing
time. Sel fo the smallest value (0 thr F) which does not cause the slave
transport to overshoo! or oscillate about its fock position.

Used in conjunction with Constant 04 Isd to form the Main Divisor for the
capstan center frequency. Typically, if this constant contains 23, and
Constant 04 Isd contains x8, then the divisor value is 823 hexidecimal.

The formula for deriving the output capstan frequency (in hertz) is:
F = 80000000 / Main Divisor / Final Divisor
where the Final Divisor is eslablished by Constant 01 msd.

Part of the Main Divisor for the capstan center frequency (see Constant
03)..

Capslan relay switching mode:

Ox Capstan Relay is ON (with the Zela providing the Capsian
frequency or vollage} only while the stave is enabled. This is the
NORMAL capslan relay mode.

1x ALWAYS ON - Otari MX-5050 mode

2x OFF if not PLAYing or not LOCKing

4x QOFF after lock achieved - VCR mode

[6x Sony PCM-3324 mode.

This is the combination of modes 2x and 4x.]

See also constam 38 MSD.

Limit for error contribution 10 lock speed change. Set 1o the highest value
which adequately accomodates speed changes (varispeed) without
incurming unacceplabie overshoot.

Capstan speed control range.

i.e. The percentage imi on capstan speed relative to the center
frequency. The range is specified in 3% increments, so that, for
exampte, 4x specifies +/-12%, Fx (hexadecimal for 15) specifies +/-45%,
elc,

"Narrow lock window" width. {Unit = .001 frame)

"Wide lock window” width. {Unit = .05 frame)



07

07

08

09

{sd

msd

Isd

msd

lsd

msd

X1

Ox

x2

Ox

x0
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x0tox7  Number of relries that will be attempted if Play-to-cue-point
should fail.

xB8lo xF  Same as x0 to x7, but velocity projections will not be used in
Play-to-cue stopping-window calculations.

Play-to-cue-point. {Unit = 1 sec.)

Ox No play-lo-cue.

1xio 7x  Play-lo-cue enabled.
When cueing, the transport will cue to a point which is the
number of seconds specified here {0 thru 7) before the target
cue point, stop, play up to the cue point, and stop.
Useful it the transport tach or contro! track is unreliable.

8x Same as 0x

9xto Fx  Same as 1x to 7x, but a simpler stopping algorilhm is used.

Cue oscillation limit.

x0tox7  The number (0 thru 7} of oscillations around the cue point
which are permitled while the synchronizer is altempling 1o
stop or park at the cue point. H and when this count expires,
the synchronizer “gives up® and issues a Stop command.
Note: Movements across the cue point in the forward
direction only are counted.

x8to OF  Same as x0 to x7, but the synchronizer will never repeat a
Fast Forward or Rewind command {good for ransports
which enfer spocling mode when these commands are
issued twice in a row).

Pause/Stop/Play command configurations for VCR's - - T s e

Dx Normal non-VCR. '

1x Pause:Pavse instead of Stop:Play.

2x Pause:Play inslead of Stop:Piay. o

4x Never repeat a Slop command (probably wired 10 the VCR's

Pause input}. This may be combined with 0x,1x,2x,8x, Ax
making 4x,5x,6x,Dx,Ex respeciively.

SxorAx  Same as 0x or 1x, but Siop command will not be issued.
before entering wind modes {avoids unlacing).

Motion sense etc. (bils may be combined)

x1 Wail for slop motion between commands

x2 Do not watt for stop mofion before issuing Play

x4 Deleat time code reading over 2x play speed

x8 Do not use the presence of time ¢code 10 indicale that a VCR
is laced.

Cueing type (for cueing parameters see Constants 11-18)

0x Normal fast forward / rewind style cueing.

Cx Serial cueing {via Control Port).

Ex Special JVC DS-DT900 R-DAT cueing.

Fx Special Fostex D-20 R-DAT cueing.
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10 both 03 Cueing constant.

00to OF  Simple K factor for 'KV squared’ cueing algorithm,

The value here weights the influence of lape velocity on
determination of the point at which the opposite direction
command (l.e. Fast Forward or Rewind) is issued during
cueing and parking.

Sello the largest value which Produces acceptably low
transport overshoot.

(Typical values are x1 thru x5).

Note: Values xD, xE, xF are special “negative* range values,
and can be thought of as -3, -2, and -1.

8010 FF  Higher resolution K faclor which may be used when the
simple K factor is between F (-1) and 4. Correspondance
between the two K scales Is as follows:

Simple K Hi-res K
Bl
82
84
g8
S0
9F

O o= M W

11-18 both  ?7? Specific cueing parameters. Definitions will change according (o the
selling of constant 08 msd (Cueing type).

Normal cueing {Constant 09 = Ox}:
11 both 00 Oplional separate window specification for Play-
lo-cue (fast wind slopping window before

enforing play).
- if non-zero, and constant 12 is zero, then

slopping window will be +/ this valye (hormally
window is +/- the play-1o-cue value).
msd = seconds: Isd = seconds/16

12 both 00 Optional separate negative window specification
for Play-to-cue.
it non-zero, and ¥ constant 11 Is also non-zem,
then the Play-to-cue stopping window will be
+(constant 11) 7 -{constant 12).
msd = seconds: Isd = seconds/16

Serial cueing {via Control Port) [Constant (9 Cx):

Note: Serial cueing will only be used following “specific®
requesis to cue the transpor unless either/both
of the following are set:

11 sd  x0 Sel 1o "C" i serial cueing is 1o be used during
"locate to master position® operations in addition
to "specific” cueing requests.

11 msd  Ox Set to "C" ¥ seria) cueing is 1o be used during
"chase” cueing operations in addition 1o
"specitic® cueing requests.




18 both 00

20-32 Dboth 2?7
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Special JYC DS-DT900 R-DAT cueing [Conslant 09 = Ex];

Sea Fostex R-DAT constants 11 thru 14.

Special Fostex D-20 R-DAT cueing [Constant 09 = Fx]:

11 both 10 Stopping allowance - ahead of cue point
msd = seconds; Isd = seconds/16

12 both 20 Stopping allowance - behind cue point
msd = seconds; Isd = seconds/i6

13 both 15 Distance from cue point threshold for transition
from slow to fast wind
msd = minutes; isgd = minutes/186

14 both OE Distance from cue point threshold for transition
from fast to slow wind
msd = minutes; Isd = minutes/16

15 both 09 Delay before accepling new FF/REW/PLAY
tallies (unit=seconds/120, range=00-FF)

Jog/Shuttie type:

00 None supported

01 FFiRew toggling

02 FM frequency speed conirol

03 DC speed control

0A Special Panasonic VCR speeds

oC Serially conirofled {via Control Port)

FO FF/Rew toggle Test mode

Multipurpose Jog/Shutlle parameters. Definitions will change according

1o the selting of constant 19 (Jog/Shuttie typs). For setup procedures,- - -

refer to Technical Bullelin #10, "Oplimizing Jog/Shuttle Constants”.

FF/Rew Togqling [Constant 19 = 01]:

20
21
22

23
24
24

25

25
26
27

both
both
both

both
msgd
Isd

msd

Isd
both
both

20

00
01

x6

Cx

x6

0A

Period of FF/Rew oscillation.

(Hexadecimal, unit=framess1§)

nol used

Minimum duty cycle; i.e. minimum time spent in
either FF or Rewind.

{Hexadecimal, unit=frames/16)

not used

not used

Acceleration error clamp; lower values produce
more clamping; more clamping may produce
smoother but slower reaction to changss in
acceleration.,

Parameler "M"; final multiplier/divisor for duty
CyCle adjustment (O=mulliply by 1; 1 up thru 7
produce increasingly smafler adjusiments: F
down thru 8 produce increasingly larger
adjustments). -
Parameter "K*; larger values increasingly damp
the acceleration error cortribution.

Maximum velocity of transport at full wind.
(Hexadecimal, where 03h=playspeed)

Start up boost value.
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FM FreLQEy_SLM [Constant 19 = 02);

20

20

21,22

23,24
25,26

27,28

ue
isd

msd

both

both
both
both

X

6x

00,00

6A.08
06,00
00,0C

ed C
0

Reverse flag:

x1 FM jog/shuttie not available in
reverse.

FM jog/shuttle operating flags; combine

hexadecimal values as required:

2x Hold capstan relay on during FM
jog/shuttle.

4x Swilch 1o normal FF/Rew
commands if requested jog/shuttle
velocity Is greater than the
maximum available velocity {as
specified in constanls 27 and 28).

Minimum available jog/shuttle ve iocity low byte,

high byte.

(Hexadecimal, where 0300h=play5peed}

Example: values 23,01 would produce a

combined hexadecimal value of 0123h,

Main center frequency divisor low byte, high byte

(similar to constants 03 and 04).

Playspeed final hardware divisor low byte, high

byte {similar to constants 45 and 46).

Maximum available jog/shuttle velocity low byte,

high byte.

{Hexadecimal, where 0300h=playspeed)
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DC Speed Control [Constant 19 = 03):
20 Isd x0 DC jog/shutile Test Modes:
x0 Test Mode off
X1 Set Span {constants 23,24) fo
OFFFh and adjust Offset (constants
21,22) for zero velocity.
x2 Adjust Span {constants 23,24) to
just attain maximum velocity; read
and later set maximum velocity in
constants 27 and 28,
x3 Adjust conslants 25,26 for

playspeed jog/shuttle.

20 msd Cx DC jog/shutile operating flags; combine
hexadecimal values as required:
1x Use bipolar DC range.
2X Hold capstan relay on during DC
og/shuttle.
4x Swiltch to normal FF/Rew
commands if requested jog/shuttie
velocity is greater than the
maximum available velocity {as
specified in constants 27 and 28).
8x Invert DC polarity.
21,22 bolh 4A,0A DC Ofiset value for zero velocity - low byte, high
| byte. (Hexadecimal, range = 0000h-OFFFh).
23,24 -both  C0,09 DC Span low byte, high byle {similar to
| consianis 88 and 99).
25,26 bolth FB,02 DC Playspeed value low byte, high byte.
27,28 both 00,0F Maximum avallable jog/shutile velocity low byte,
high bylte. :
{Hexadecimal, where 0300h=playspeed)

Special Panasonic VCR Speeds [Conslant 18 = 0A]:
20 both 24 Interface cable number

Serially Controlled {via Gontrol Port) [Constant 19 = 0C):
No parameters used.

FF/Rew Toggle Test Mode [Constant 19 = FO):
20 both 20 Period of FF/Rew oscillation.
(Hexadecimal, unit=frames/16)
21 both 10 Test duty cycle {portion of period speni on FF).
22 both 01 Minimum duty cycle; i.e. minimum time spent in
eilher FF or Rewind.
{Hexadecimal, unit=frames/16)




33
33

35
35

36

36

lsd

msd

both

isd

msd

Isd

msd

x0

Ox

x6

Ex

x0

Ox
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{not used]

Subframe splice irap request

Ox Nomal

Fx Subframe splice trap. In this mode, the synctyonizer will
atiow ihe slave transport to run locked even when there is a
“subframe* error {i.e. an error of less than a frame).
Mostly used for video decks whose time code sync word
position on tape will typically be offset by a fraction of &
frame from the reference video.

Lock routing exil eor.

Determines the size of the lock error (unit = frames) which must occur
betore the synchronizer will switch from capstan speed control 1o Fast
Forward / Rewind cueing in order 1o Iry 1o correct the error.

Transport command pulse output duration. (Unit = 8.3 mseq)

Transport cominand repeat count.

i.e. The number of limes that the synchronizer is prepared to repeat a
Iransport command until the desired action is achieved. K the transport
has not responded afler the last repeat, a Stop command is issued
{except if Ox Is entered).

Determines percenlage of playspeed above which changes in direction
will not be recognized. Typically used for direction sensing when a
Rewind tally Is used as a diection tally. =

x0 No special direction sensing threshold
X1 62% T

x2 50%

x3 406

x4 3%

x5 25%

x6 20%

X7 16%

Slopping allowance for Play-lo-cue (unit=frames, range=0-F). Notused
during chase or locate cueing.



37

37

39

38

Isd

msd

Isd

msd

isd

msd

x0

2x

x0

Ox

x5

Ox
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Smart-start defeat flags

x0 Smart-Start routine enabled, (Normal)

x1 Defeat Smart-slart.

x2 Use fixed Smart-start ofiset.

x4 Smart-starl may be adjusted to Master Tach or Control Track
data i.e. not necessary to wait for time code.

x8 Sman-stant adjust to Slave Tach / Conirol Track is ok.

Park-ahead.

i.e. The number of seconds (0 thru 7) that the slave will park ahead of a
playing master when cueing up in order to synchronize to the already
playing master.

AUTO lock switchover delay (uUnit = secs).

When LOCK MODE=AUTO, the synchronizer will initially kock the slave in
ADDRESS mode, swilching 10 FREEWHEEL mode the number of
seconds specilied here after lock occurs.

Note: Special value xF means "switch immediately after lock is
achieved",

Special AUTO override modes (bits may be combined) . .

8x Overnde the LOCK MODE menu setting and force AUTO
mode.
4x The same as the 8x setting, but the CAPSTAN RELAY WILL

BE DISABLED AFTER THE AUTO SWITCHOVER.
Actually a vanation of the Constant 04 msd capstan relay
- _switching functions. -

-

LI A=,

Useful for digital dubbing where two digital recorders are
“word-clock-locked® wilh the possibliity that their time code
tracks will "drifi® relative to each other. This results of course
from incorrect time code siriping.
To avoid such situations, both digial 1apes must be striped
with the same lime code WHILE THEY ARE WORD-CLOCK-
LOCKED.

1x Inhibit slave resolve. When in resolve mode, the Zeta will
normally try to resoive the slave transport whenever il is
placed into play mode by itsef (master disabled). This is
unnecessary for a video slave which is referenced to the
same video sync as the Zeta.

Failure Sense play mode limeout {unit=frames). U the transport drops
out of play mode for longer than this time period then the transport is
judged to have failed. Failure Sense mode must first be invoked.

Fast mode flag:

1 Use only Fast Forward and Rewind pins when executing
FF/Rew commands. In normal operation, Forward Hold,
Reverse Hold and Search pins are also asserted.



41

42,43

45

46

46

NOTE:

both

both

both

Isd

msd
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Park mode exit criterion {unit = frames).

It a slave transport fails to park within this programmed window after
chasing a master, & will re-cue and attempt to re-park within the window,
uniit the number of oscillations around the cue point (set by Constant 08
isd) have occured.

[nol used]

50

00

X0
Ox

Varispeed limit (unit = percent of playspeed)

Used in conjunction with Constant 46 Isd fo form an altemnative Final
Divisor tor the capstan center frequency.

(Constants 45 and 46 are used ONLY IF Constant 01 msd = 0. See
Constant 01.)

if this constant contains 23, and Constant 04 Isd contains x1, then the
divisor value is 123 hexidecimal.

Part of the altemative Final Divisor for the capstan center frequency (see
Constant 45),

[not used]

Constants 47 thru 81 ¢contaln hex values which map varlous functlons to the command
output pins of the Master/Slave transport connectors (pius the Siave capstan relay, and

occaslonally Aux Out fip/ring).

The conneclor pins are defined as follows . .

Map Pin Pin Common

Valye Name Number Pin Numbert

01 Stop 3 19

02 FF 4 19

04 Rew 5 19

08 Play 6 19

10 GP1 7 20

20 GP2 8 21

40 GP3 9 22

80 Rec 10 19

F1 Event 1 {(Aux out tip)

F2 Event 2 (Aux ot ring)

F4 Capstan relay

47 both 00 Connector command pins causing VCR 1o unlace

48 both 00 Connector command pins causing VCR 1o lace and move
49 both 00 Conneclor command pins causing VCR 1o lace and pause



50
59
52
53
54
65
56
57

59
60
61
62

66
67

69
70
71
72
73

74
75
76
77
78
79
80
81

82

83

both
both
both
bolh
both
both
both
both

both
both
both
both
both
both
both
both

bolh
both
bolh
both
both
both
both
both

both
both

both
both
both

both
both

both

Isd

msd

o
—ry

S5,.888 338ER388

00

00
00

x0

4x

Stop function connector pin map
Forward continuous {search only)
Reverse continuous (search only)
Fast forward

Rewind

Play

Pause

Search momentary

Search Continuous
Locked

Lock momentary
Capslan

Bump up

Bump down

Mute

Lifter defeat

Record out overiap
Record out

Record continuous
Record in

Rehearse out overlap
Rehearse out
Rehearse continuous
Rehearse in

Record amed...
Rehearse armed

[nol used]

Altemate capstan

Parked {chase mode only)
Chase enabled

Capstan momentary
Standby (ready) command
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Transport connector inverl mask - pins selecled here will become aclive

high, normally low

Inverl mask for Capstan, Aux Oul lip/ring

x1 nvert Aux out tip
x2 Invert Aux ou ring

x4 Invert Capstan relay sense
Time-Code-Only stop delay (unit = .133 sec)

(i.e. when no tach is connected)

Ox No special fime-code-only delay



84

85

85

86

86

87
88
89
90

91
82

93

Isd

msd

Isd

msd

isd

msd

both
both
both
both

both
both

both

x0

Dx

x0

Ox

x0

Ox

00
00
00
00

00
00

00
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Audio mute disables

x0 Mute enabled

x1 Disable mute during initial lock

x2 Disable mute during high speed winding
x3 Disable all muting

Delay from lifter release to un-mute
{unit = .133 sec)

Tally flags

X1 Use Record tally

X2 Invert sense of Spare tally {l.e. active high})

x4 invert sense of Record ally

x8 Punch Out only # Record Tally is active; Punch In only if Record
Tally is not active.

Use of Spare Tally
Ox Disabled
1x Play falty
2x Pause lafly
3x Eject tally

4x Standby (ready) tally

Fx Special Fostex D-20 R-DAT tallies, where
Zela spare tally « Fostex play tally
Zela record tally = Fostex fast forward tally
Zeta direction input = Fostex rewindg 1atly.

Standby {ready) command type (Constam 81}  ~— ~ "

x0 Pulse on only (no action for "ot{™)

& Pulse foggles standby orvoff. Availability of a Standby tally (see
Constant 85 msd) will guaraniee correct operalion.,

X2 Conlinuous (output asserted when Standby = On).

Auto disarm / Rehearse flag
1X Aulo disarm Record/rehearse afier punch out
2x Rehearsal requires Transport to be playing

Record in advance (0-99, unit = .25 frame)
Record out advance

Rehearse in advance

Rehearse out advance

Tach rate - least significant hex byle
Tach rate - most significant byte

{for values grealer than 255)
Tach rae - fraction byle {xx/256)



94

94

85

95

86
g7

97

a8

99

Isd

msd

lsd

msd

both
Isd

msdg

both
Isd

msd

x1

2x

xD

Ox
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Lifter operation and Controt-Track/Tach overndes

x0 Lifters always defeated by Zeta

x1 Allow normal Zeta lifler defeat operation

X2 Zeta does not defeat lifiers

x3 As x1, bul also sample high speed code

x8 Control track rate overide = 1 pulse per frame
xC Control track rate override = 1 pulse per fieks
These last two are normally combined with x2:

XA No lifters, frame rate control track {iach)

xE No liflers, field rate control irack (tach)

Reader flags

1x Defeat {ime code 'Plus One' tests

2x Leam tach and direction

4x Use serial (Control Ponl) lime code if available -- MASTER

ONLY
8x Invert sense of tach direction tally
Varispeed controls
x0 None

Xy Inhibit capstan during varispeed
x2 Inhibit "bump” outpuls during varispeed
& Both xt and x2

Stave Capsian DC polarity
Ox Normal
8x Invert polarity of capstan DC output

Slave Capstan DC 'Offset’
(Least significant digils)
Slave Capstan DC "Offset’
(Most significant digit)
[not used)

Slave Capstan DC 'Span’
(Least signiicant digils)
Slave Capstan DC "Span'
(Most significant digit)

[not used])
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Additional Constants for VTR Emulation {Zeta-Threet™ only):

Constant Typ.
Number Val. _ Description

CONSTANTS LOADED BY TRANSPORT SELECTION:

D8 Isd x0 Four audio channels at a time may be assigned to the Track Select
| (Masler transpord) connector:

x0 Analog channels 1 thru 4
X1 Digital charninels 1 thru 4 [SONY EMULATION ONLY)
x2 Digitat channels 5 thry 8 [SONY EMULATION ONLY)]

x8 thru XA Same as x0 thru x2, but upper four outputs of Track Select
conneclor are converled to individual rack EE commands.

D8 msd Ox Record Strobe and Ready Amning configurations:

1x Record strobe required when adding new record tracks while
recording

2x Rehearse sirobe required when adding new rehearse tracks
while rehearsing

4x Track record ready signals are used also as EE (input)
commands [AMPEX EMULATION ONLY]

8x Transpor requires advanced rehearse aming

Note: Bits may be combined e.g. 5x = Record strobe required plus

use record ready’s as EE commands.

D¢ lsd x0 Jog/shutile quality flags: -
x1 Transport's jog/shuttle peformance is nof adequate for

cueing (used in conjunction with constant E5 msd 4x bR).
X2 Lack of litter defeat option makes low speed jog/shuttle . _

inadequate for audition.

DS msd  2x Play-to-cue-point override. (Unit = 1 sec.)
This constant is almost identical 1o constant 07 msd, and is used only
during emulation mode cueing.
Oxto7x  Play-to-cue override. The actual value used will be the
larger of this and constant 07 msd.

CONSTANTS LOADED BY EDITOR/ VTR SELECTION®
EC both 77 VTR device type (low byte).
E1 both 77 VTR device type (high byte)
Note: During Sony emulation, if the Zeta is set up for 25 frame code lime

code, 1his byte will be modified 10 reflect PAL operation before being
transmitted back to the Editor.

e



E2
E2

E3

E3

E4

Isd
msd

Isd

msd

both

X2

Ox

X6

Ox

08
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Number of analog tracks supported by target transpont.

Number of "digital” tracks supported by target transpont.

If the Editor is capable of specifying digital channels, then i may be
useful o assign all of the transpor’s tracks as "digital”. When operating
such an Editor in a mode where the Zeta’s tra nsport “chases® the Record
VTR, analog channel inserts will then select VTR tracks, while digilal
channel inserts will select tracks on the Zeta's transport.

[SONY EMULATION ONLY)]

Edit command delay {unit=frames):

Editing commands are typically operated with a fixed delay between
receipt of the command and its execution. Commands affected are . .
Sony: Select EE On, EDIT Off, EDIT On, EDIT PRESET
Ampex:  Entry, Exi.

Field 2 and other bits:

1x Execute all edit commands on Field 2 [SONY EMULATION
ONLY).

4x Automatically Issue a "Standby (ready) On" command
whenever the Zeta's iransporl becomes enabled.

8x "Zero delay timeline run comrection® [AMPEX EMULATION
ONLY].

Capstan scale factor,
When the Editor requests varispeed play, this constant will cause the
deviation from playspeed 10 be either decreased or increased.

msd: O=decrease (damp)
1=increase
tsd: amount of adjusiment (unit=deviationv1 6}

For example, a setting of 01 will result in a 1716th reduction in the
varispeed deviation from playspeed.

SONY EMULATION ONLY: Varispeed play is typically used during the
synchronization process. Both the value of Constant E4 and the setling
of the "Address Resolve® bit in Constant ES will be critical in achieving
synchronization within a reasonable prerolf time.
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Emulation controls {may be combined to form hexadecimal values 0-F):

“Address Resolva” bi;

At the conclusion of the synchronization process, when the
Editor swilches the Zeta from varispeed play to standard
play, setting this bit guarantees that the transport will resolve
at exaclly the same frame offset that existed when the
standard play command was given.

If this bt is not sel, then normal resolving will take place, with
the possiblity that the fransport's inertia wils carry it to another
frame. In this case, the Editor must acoount for this drift.
Generally, an Editor which is trying fo be more "inlelligent®
during synchronization may run betler # this bit is not set.
Shoukd the Editor request a re-cue afier the transport has
already cued, then the re-cueing action will actually take
place. Normally, the Zeta will not bother o re-cue an already
Cued fransport, and this may be confusing o some Editors.
Inhibit smart start allowances during cueing [AMPEX
EMULATION ONLY]. '

Target Cue position bit;

At the end of a Target Cue operation, the Zela will normaily
inform the Editor that / has parked the transport precisely at
the requested cue point. Due the the difficutty of cueing an
audio fransport 10 an exact time code frame, this may not
entirely be the case! if the transport's actual position were to
be reporied, the danger is that the Editor may then request
an unnecessary and probably futile recue.

Entering an 8 in this constant wilt force the Zeta o "ell the
trulh®, Assuming that the Editor does no! subsequently
re-cue the transport, then this setting may in fact leadto
shorier synchronization times. “

Emulation controls (may be combined to form hexadecimal values 0- F):

Force Iitier defeat at afl times (some Edilors requite a
separate, conlinuous time code feed),

inhibit Play-to-cue action during emulation. Not
recommended while editing, but may be useful when simple
machine controt only is required. Will not inhibil the eflect of
constanl 7 msd however,

Only "manual quality” jog/shuttle is required. H not setl, and
transport consiant D9 isd has #ts "x1* bit set, then Jog/shuttle
will be replaced by fast forward or rewind commands. This
ensures thal a poor quality jog/shuttle will not be invoked
when an Edilor uses these modes for cueing purposes,
Allow "direct” fast forward and rewind commands from the
Editor o operate normally, even if this will cause an attached
VCR to unlace. H not set, and i constant 47 specifies that
unlacing will take place, then "direct” ffirew commands will
be converted {0 maximum speed shuttle.

[SONY EMULATION ONLY, Ampex has no “direct" ti/rew
commands)



EG

EG

lsd

msd

x1

Ox
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Global conversions to varispeed play (may be combined to form

hexadecimal values 0-7):

VTR protocols typically support three different variable speed commands

- Variable-play, Jog and Shuttle. An audio transport, on the other hand,

may reliably implement only varispeed play, and that only within a narmow

range.

x1 Convert all forward direction VTR Variable-play commands
to the transport's varispeed play mode (his bit is hormally
set, as Variable-play Is most often used during

synchronization). |

X2 Convert all forward direction VTR Jog commands to the

_ transport's varispeed play mode.

x4 Convert all forward direction VTR Shuttle commands 1o the
transport’s varispeed play mode.

Specilic VIR Variable-play controls (may be combined to form
hexadecimal values 0-F):
These bit definilions apply also o Conslants E7 lsd (Jog) and E7 msgd
(Shutlie).
The tape speed requested by the editor is classified as being in a Low,
Mid or High speed range (see constants £8 thru F1). Unless overridden
ghobally in constant E6 Isd, or "specifically” in this constant, the emulator
section will always attemnpt to use whatever jog/shuttie functionality that
the transport is capabie of.
Many Edilors use VTR variable speed commands {play/og/shuttle)
during the cueing process. The purpose of these controls (constants E6
msd, £7 isd and msd), together with the threshold constants ES8 thru F1,
is primarily 10 intercept speed changes during the cue, and symthesize a
play-to-cue-point at the end of the cue. For example, an Editor will
lypically request a fairly “L.ow" speed when approaching s cue point,
and # variable play is enabled for the appropriate Low speed range
(forward direction only), then a play-to-cue will be achieved.
These controls may secondarily be used 10 control manual pg/shuttie
action, especlally in the High speed range, where the choice is 1o hold
the transport at its maximum jog/shuttle speed, or allow it to switch 1o full
fast forward or rewind.
1x. Force variable play in the Low speed range.
2x Allow “switch-back® from Mid and High speeds 1o variable
play in the Low speed range {requires 1x also}. H not set,
then once the fransport has swilched o a highet speed
mode {fi/rew/shuttie etc.), it will never switch back 10 variable
play, even if the requested speed enters the Low range.
Typically, this bit will be set if optimizing for cueing
operations, and not set ¥ optimizing for manuat shuttling,
where jumping in and out of play mode would be

undesirabie.
4x Enable transpont fast forward and/or rewind action when
requested speed is in the High range. Otherwise, use
. jog/shuttle mode.,
8x Further allow fast forward and rewind commands in the High

range, even ff this will cause an attached VCR 1o unlace
(requires 4x o be set). Setting the 4x bit and NOT setting
this bit says "use fi/rew, but not if the deck will uniace”.



E7

E7

ES

ES

FO

F1

F2

F2

F3

F3

Isd

msd

both

both

both

both

lsd

msd

Isd

msd

x0

Ox

05

03

1E

12

x3

Ox

x0

Ox
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Specific VTR Jog controls {may be combined 1o form hexadacimal values
0-F):
Same bit functions as constant £6 msd.

Specilic VTR Shuttle controls {may be combined to form hexadecimal
values 0-F):
Same bit functions as constam E6 msd.

Requested-tape-speed threshold, "Low" to "Mid™ speed upward transition
(hexadecimal, 03=playspeed, 05 represents 1.67 x play).

Requested-tape-speed threshold, "Mid"™ to "Low" speed downward
transition {hexadecimal, 03=playspeed).

Requesied-tape-speed threshoid, "Mid™ to “"High" speed upward
transilion (hexadecimal, 03=playspeed, 1E represents 10 x play).

Requested-tape-speed threshold, "High" o "Mid" speed downwarg
ransition (hexadecimal, 03=playspeed, 12 represents 6 x play).

Delay between receipt of a ROLL command and actual execution.
Cthru7  Delay in frames.

8thruF  Negative delay (advance) of -8 thru -1 frames.
[AMPEX EMULATION ONLY)

Delay between receipt of a TIMELINE RUN and actual execution.
Othru?7  Delayinframes.

Bthru F Negative delay (advance) of -8 thru -1 frames.
IAMPEX EMULATION ONLY]

Delay between receipt of a deferred edit command (Entry/Exit) and
actual execution. {Rarely used.)

OthruF  Delayin frames,

[AMPEX EMULATION ONLY]

Various Ampex bits [AMPEX EMULATION ONLY];

1x Ignore parity erors on serial receive line.

4x Inhibit drop frame compensation of seniaf input data.

8x Retum only limited VPR-3 record/rehearse mode status.
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F4 both 00 EDIT CHANNEL MASK,
When the slave transpont is chasing a Record VTR, then #t will normally
punch in and out of record at the same time as the VTR. However, it will
ofien be desirable to fimit the transpor’s record aclivity such that, for
example, it will only go into record when the edit calls for audio channels.
This Constant specifies the channel or combination of channels which
must be enabled before recording will take place:

00 No channe! restrictions for record (or rehearse)
lsd x0 X% Record/rehearse if Audio 1 enabled
x2 Record/rehearse #f Audio 2 enabled
x4 Record/rehearse #f Audio 3 enabled
x8 Record/rehearse if Audio 4 enabled
msd Ox ix Record/rehearse it Video enabled
2X Record/rehearse if Digitat Audio 1 or 2 enabled
4x Record/rehearse i Digital Audio 3 or 4 enabled
8x Record/rehearse il Digital Audio 5.6,7 or 8 enabled
Notes:
1. Bits may be combined. For example, a value of “0F* specifies ‘any analog audo
channel”.

2. Digial audio channels may apply during Sony emulation only, and then only i
supporied by the edilor in use,

3. Use of the EDIT CHANNEL MASK provides an alternative 10 the necessily of
wiring the slave transpor to the Zeta's track select connector. In most cases, the
operator will manually select which channels are to be recorded on the slave
deck, and the EDIT CHANNEL MASK will determine when those tracks are 1o be -
recorded.

4. Correct operation will be maintained during splil edits. For example, ¥ the EDIT
CHANNEL MASK specifies audio channels only, and ¥ a splil video/audio edit
calls for audio to enter record a certain lime after the beginning of the edit, then
1he slave deck will not begin recording at alt until the audio entry time is reached.
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ADAMS-SMITH ZETA THREE MIDI SECTION CONSTANTS

Software Rev 3.60 {standard) and 3E60 {emulator)
Document revised Oct 29, 1980

Constant Typ.
Number Val. Description
01 Isd x6 Lock errors required before re-syncronization via cueing routines
(Constant 34 defines loCk error’ size)
01 msd  Ox {not used]
05 Isd X2 Limit for error contribution to lock speed change
05 msd  4x Limit for lock speed adjust steps
{x 3% center freq)
06 isd X3 Namow lock window {unit = .001 frame) _
06 msd Ix Wide lock window (unit = .05 frame)
12 both 0C Number of frames of MIDI Time Code jam errors required before re-jam
takes place. Also applies 1o Direct Time Lock.
13 both 08 Number of frames of identical time code required before MIDI Time Code
section recognizes a "slopped” condition. Aiso applies 1o Diregt Time
Lock.
15 lsd x0 MIDI1 Time Code User Bits comrol
x1 Transmit User Bits Full Message al the onset of each new
MIDI Time Code stream {typicatly whenever the transpont
starls to move).
15 msd  ix MIDI Time Code transmit control
Ox Transmit 1/4 frames messages conlinuously
1X Transmit 1/4 frame messages only when new time data is
available (i.e. when transport moving)
2x Transmit 1/4 frame messages when transport is in Play
mode, and Full Messages (Time Code) at alf other times
3x Same as 2x, but cease all transmissions when no new data
is available (transport stopped).
16 both 0Ot Minimum spacing betwaen transmissions of MID! Time Code Full

Messages {unit = 0-99 1/2 seconds).



37

37

38
38

39

39

45

46

47

48

both

lsd

msd

Isd
msd

{sd

msd

both

both

both

both

x0

Ox

x0

x3

Ox

00

7F

7F
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Maximum allowable lock error (unit = frames) before possible re-cueing
(see also Constant 01 Isd)

Smart-start defeat flags

x0 Normal
X2 Use fixed Smart-sian offset
{not used]

AUTO lock switchover delay {unit = secs)
Special AUTO override modes (bils may be combined) . .

8x Override the LOCK MODE meny setting and force AUTO
mode.
1x Inhibit resolve. When in system resolve mode, the Zeta will

normally iry to resotve the tempo map whenever it is placed
into play mode by itself {master and slave disabled).

Failure Sense MIDI lnput timeout (unit=frames). If activity at the MID}
Input lapses for longer than this time period, then the MiDI sending
device is judged 1o have failed, Failure Sense mode for MID! IN must first
be invoked.

not used

- Time that the Zeta must WAIT atter transmitting a MIDI Song Poirter

command and before fransmitting a Continue command.
(Unh = 0-99 172 seconds)

SPACING time that the Zeta must wat afler transmitting a MID! Song
Pointer command and before transmitting another Song Pointer
command (unit = 0-99 1/2 seconds).

Destinalion MID! device ideni for MiDI File Dump i.e. tempo map save to
Sysex. Value 7F is an *alicall” address, meaning that the map file is
transmitled to any and all MIDI devices that are attached.

MIDI device ident to which a *Fite Dump Request® message will be sent

when a tempo map load is Initiated. File Dump Requests must be enabed
in Conslant 50.



49

49

50

50

51
51

52

52

53

55

Isd

msd

Isd

msd

Isd
msd

Isd

msd

both

both

both

x0

Ox

x0

Ox

x0
Ox

x1

Ox

02

10

37
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MIDI File Drop Frame adjusiment:

x0
x1

[not used]

No drop frame lime correction.

It a received MID! File specifies that timings are expressed
frames and subframes (nommally they will be in "ticks per
quarnter note”), and if the File also specifies the 30 Drop
Frame rate, then the Zeta will treat all frame counts as
measurements of absolute time, making appropriate
adjusiments for the slightly slower frame rate.

Aulomatic MID! File Save flag:

x0
X1

No automatic save

Transmit Tempo Map contents in MIDI File format through
the MIDI Out port whenever requested to do so by a “File
Dump Request™ message which is recelved at the MIDI In
port {nc operator intervention required).

Automatic MID! File Load flags:

Ox
1x

X

3x

[not used)]

No automatic load actions

Accept any MIDI File which is received at MIDI In port
without the operator first having to initiale such action
through the ".4 LOAD MFILE SYSEX" menu.

Transmit a "File Dump Request* message whenever the
operator requests a MIDI File Load. This may be used to

prompt ancther device to automaticatty downlkoad a MiD! File
to the Zeta. |

Combination of 1x and 2x.

Special Song Poirter / Sync modes :

1x

x0
X1

Ox
1x

Issue a single Song Pointer only, immediately prior to
Continue command.

Frames-per-Beat display fully decimal.
Frames-per-Beat increments by 1/8ths {.125) when the
cursor is in the *.1* column.

Display all messages during Map editing.

Supress confirmation messages during Map edits.

Number of bars thal the Remote Control beeper is to count in before the
stant of a Song when enabled (0-99).

MIDI Metronome channel number,

MIDI Metronome note number,
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ADAMS-SMITH ZETA THREE GENERATOR CONSTANTS

Software Rev 3.60 (standard} and 3EG) (emulator)
Document revised Oct 28, 1850

Conslant Typ.
Number Val.  Description

03 lsd x0 User Bits Copy type

{User bils may be copied from Time Codes, User Bils containing time
code, or from User Bits containing stalic numbers or other data.

When copying from any type of lime code, it is imporiant that the various
status bits are masked correctly, and that the time ¢code number is
incremented by one frame 1o aliow for decoding delays.)

x0 Automatic detection of Time Code / non-Time-Code sources (see

also Constam 12)
) Force non-Time-Code mode
x3 Force Time Code mode

03 msd Ox Time Code Copy type

Ox Jam {l.e. Generalor code will continue tn run when SOUICH c:ode

stops or disappears).

1x Transfer (i.e. Generalor code will stop when the source code is

detected to have stopped).

Note: THIS CONSTANT DUPLICATES MENU ITEM GO02

05 lsd x0 Output oplions while generator stopped:
x0 Continuously repeat current frame number
X1 Output fixed 2400H2

05 msd Ox not used

10 Isd x0 User Bit Group Flags to be inserled in the oulpul Time Code

10 msd  1x Remote Beeper enable
0x Beeper oft
1x Beeper will sound at Generator “REJAM®

11 isd x0 User Bits fast mode copy

x0 Copy only Play speed, non-tach-updated source code
x1 Atlempt to copy any source code, regardless of code velocity or

tach update.



11

12

13

12

msd

bolh

both

both

1%

03
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Time Code fast mode copy

Ox Copy only Play speed, non-tach-updated source code

1x Altempt to copy any source code, regardiess of code velocity or
tach update.

2X Same as 1x, but if source is tach updating at play speed the
generator will run without copying, regardless of the Jam/Transfer
setting. (Good for covering time code “holes™.)

Time Code error hysteresis (hexadecimal).
i.e. the numbaer of contiguous frames of copying errors that must be
encountered before a Re-jam will occur.

Time Code "stopped” hysteresis (hexadecimal).

1.e. the number of contiguous frames for which no motion is detected in
ihe source time code before the Generator will stop while copying in the
“Transfer” mode.

User Bits "counting” hysteresis (hexadecimaf).

Used in "automatic™ copy mode (Constant 03 msd = 0) for detection of
lime-code / non-time-code sources.

L.e. the number of contiguous frames of comrectly Incrementing source

numbers that must be detected before being accepted as Time Code.

e
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ADAMS-SMITH ZETA THREE EVENTS CONSTANTS

Software Rev 3.60 (standard} and 3E60 (emulator)
Document revised Qct 29, 1590 |

Constant TYP.
Number Val.  Description

01 both 00 Event #1 advance {unit = 0-99 1/4 frames)
02 bolh 00 Event #2 advance

03 both 00 Event #3 advance

04 both 00 Event #4 advance

05 both 00 Event #5 advance

06 both 00 Evenl #6 advance

07 bolh 00 Evenl #7 advarnce

08 both 00 Event #8 advance

09 both 00 Evenl #9 advance

10 both 00 Evenl #10 advance

11 both - 00  Event #1 x100 advance (unit = 0-99 hundreds of 1/4 frames)
12 both 00 Event #2 x100 advance

13 both 00 Event #3 x100 advance

14 both 00 Evert #4 x100 advance

15 both 0 Event #5 x100 advance

16 both 00 Event #6 x100 advance

17 both 00 Evenl #7 x100 advance

18 both 00 Evenl #8 x100 advance

19 both 00 Event #9 x100 advance

20 both 00 Event #10 x100 advance

21 Isd x0 Event #1 pairing flags

x1 Next event « ‘punch out’ for this one
21 msd Ox _ Event#1 controls

1x Automatic disarm after firing

8x Invert output state while disarmed

22 both €0 Event #2 pairing and conirols
23 both 00 Event #3 pairing and conirols
24 both 00 Event #4 pairing and controls

25 both 00 Event #5 pairing and controls
26 both 00 Event #6 pairing and controls
27 both 0 Event #7 pairing and controls
28 both 00 Event #8 pairing and controls
29 both 00 Event #9 pairing and controls
30 both 00 Event #10 pairing and controls



35
35

36

NOTE;

Isd
msd

both

x6
3x

25
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Momenlary event output duration (unit = 8.3 msec)
Number of talent cueing beeps o be insered at the request of the Zeta
system (1-7). Events will be assigned in reverse order stanting at event

#10,

Number of frames separating talent cueing beeps.

Constants 51 thru 70 contaln hex values which allow each event, momentary or
continucus, to be mapped fo the Aux Out tip/ring conneclor, as well as to the Master
transpon connector If deslred. (The latter requires that the Master menu liem
"OUTPUT=AUX3-10" also be selected.)
The connector pins are defined as follows . .

Map Pin Pin Common
Value Name Number Pin Number
01 Aux 3 (Stop) 3 19
02 Aux 4 {FF) 4 19
04 Aux 5 (Rew) 5 19
08 Aux & {Play) 6 19
10 Aux 7 (GP1) 7 20
20 Aux 8 (GP2) 8 21
40 Aux 9 {GP3) 9 22
80 Aux 10 (Rec) 10 19
F1 Aux 1 {Tip)

F2 Aux 2 (Ring)

F4 Slave capstan relay

81 bolh  F1 Event #1 momenlary output

52 both F1 Event #2 momentary output

53 both F1 Evenl #3 momentary output

54 both F1 Event #4 momentary output

55 both F1 Event #5 momentary oulput

56 both F2 Event #6 momeniary output

57 both F2 Event #7 momentary output

58 both F2 Event #8 momentary output

59 both  F2 Event #9 momentary output

60 both F2 Event #10 momentary output



B

61
62

66
67

69
70
82

83

83

both
both
both
both
both
both
both
both
both
both

both

Isd

msd

283383838888

3

x0

Dx
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Event ¥1 continuous output
Event #2 continuous output
Event #3 continuous output
Event #4 continuous output
Event #5 continuous oulput
Event #6 continuous output
Event #7 confinuous output
Event #8 continuous oulput
Event #3 continuous output
Event #10 continuous output

Aux 3-10 (Master transport connector) invert mask - pins selected here
will become active high, normally low

Aux 1.2 (and capstan) invert mask

x1 inverl Aux 1 (Tip)
¢4 Invert Aux 2 {Ring}
x4 Invert Capstan relay sense

{not used)



Appendix |

ADAMS-SMITH ZETA THREE ERROR MESSAGES AND ERROR CODES

Software Rev 3.60 {standard) and 3E60 (emulator)
Document released Oct 29, 1990

D
D
O
o
>

Displayed Message

00 not used

01 G TC ** REJAM **

02 G UB ** REJAM **

D3 *01* NO MORE MENUS
04 *02* AT LOWEST MENU
05 *(03* NO ENABLES

06 t04* NO GOTO POINT
07 *05% NO FUNCTION

08 *Q6* NOT LOCKED

09 -=- CONSTS LOADED ---
DA *0)7* USER AREA EMPTY
0B -~= CONSTS SAVED —-—-
0C S _SLEW NEW OFS 00.00
0D -~ COPY HALTED =--

OE M TC ** XX FRAME *«
OF S TC ** XX FRAME **
10 -« REG'S CLEARED --
19 REMOTE TEST - WAIT
12 REMOTE TEST - RUN

13 REMOTE XX FAILURES
*08* NO LOCAL CTRL
i5 *09% NO MAST QUTPUTS
16 *10* COMMAND TIMEOUT
17 -== VERSION XXOIX =---
18 t11* SONG PTR QOVFLW
19 212*% MAP RUNNING

1A *13%* MAP CHASING

iB t14* FATAL MAP ERROR
iC - MARK B -—-----
1D ———- CHANGES OK =-===-
115 -~ CANCEL CHANGES --
11 - CANCEL OVERRIDES -
20 -- BARS INSERTED ---
21 ~== BARS DELETED ---

LWL R NN ANNMNDANDMNN = et b kool ook sk ek ca DO WRN =D
vy
F N

22 === BARS COPIED «+~w==
35 23 *15% MARKER OVER END
36 24 *16%* MAP QVERFLOW

i~
o

*17* CLICK/SIG CLASE



39
40
41
42

45
46
47

439
50
51
52
53
54

56
57

59

61
62

66
67

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

86
87

89

Hex

26
27
28

2A
28
2C
2D
2E
2F
30
31

32
33

35
36
37

39

3A
38
3C
3D
3E
3F
40

41

42

45 .
46
47

49

4A
4B
4C
4D
4E
4F
50
51

52

56
57

59

Dispfayed Message

*18% TOO MANY BARS
*19* BAR OVERFLOW
*20* NO CHANGES

*21* CLICK VARIATION
*22% SIG VARIATION
*23* BEAT OVERFLOW
*24% MULTIPLE SONGS
*25% MARKS COINCIDE
*26* MARKER MISSING
*27* NOT AT BARLINE
*#28% SAVE/LOAD

not used

not used

not used

*29* GEN NOT READY
not used |
-——~ SAVING MAP ----
--- MAP SAVED OK —--
----- WAITING --—---~
--~ LOADING MAP --=--
-~- MAP LOADED OK ~=--
*30* CRC ERROR

*31% LOAD TIMEOQUT
32+ TIMING ERROR
nct used

FRAME RATE MISMATCH
- MAP SAVE ABORTED -
- MAP LOAD ABORTED -~
- RECALL OVERRIDES =~
*33% FILE BUSY

not used

not used

not used

*34* BAD BAR COUNT
*35% BAD FILE DATA
*36* DATA OVERRUN
*37* MAP DESTROYED
*ak SYSTEM RESET i
------ MARK A ~-----
----- RESTART ------
*38* MAP LEARN ERROR
*39% NOT IN SONG
*40* NO REFERENCE
*41* TEMPO TOO FAST
*42* TEMPO TOQ SLOW
*43* LEARNING TEMPO
-~ LEARN ABORTED ---
t44* BEAT CLIPPING
£45+¢ MIDI DATA LOSS
*46* MERGE DATA LOS$S
*47% MIDI DATA ERROR
*48% MIDI DATA OVFLNWN

Appendix k2



Appendix -3

Dec Hex Displayed Message

g0 5A *4%* NOT ENABLED

81 5B *50% NO MASTER SOLO
a2 5C *51* COMP RX ERR XX
93 5D *52*% CTRL RX ERR XX
94 5E +53+ TAPE I/0 BUSY
95 5F *54% FILES BUSY

96 60 *55¢ FILE ERROR

97 61 *56+* FILE TYPE ERROR
98 62 *57%« NO AUTO FILES
99 63 ~- FILE TRANSMIT ---
100 64 ——-FILE TXMIT QK ---
101 65 -~~~ FILE WAIT -——--
102 66 - TYXMIT CANCELLED --
103 67 - FILE TXMIT ABORT -
104 68 *58% WAIT TIMEOUT
105 69 *59* FILE NAK ERROCR
106 BGA -—- FILE RECEIVE----
107 68 -= FILE RECVD OK +~--
108 6C -- RECV CANCELLED --
109 60 - FILE RECV ABORT -~
110 ©E -~ PREMATURE END —--
111 6F *60* FILE TIMEOUT
112 70 Ag1%" BANK RESTART
113 71 *§2* ZETA TC LINK ON
114 72 -- MAP TRUNCATION --
115 73 **SERIAL TRANSLATE**
116 74 tg3* TIME SIG ERROCR
117 75 *(4* QUEUE OVERFLOW
118 76 ~=~= ALL DISARMED ---
119 77 t65¢ NO LOCATE POINT
120 78 ~= SERIAL RESTART -~
121 79 *66* EDIT DELAY OVFL
122 7A D** MIDI TC *REJAM*
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