LNGERPTDT




TABLE OF CONTENTS

INTRODUCTION......coitteitteiteeiteestee st et ste et st e sbe st e st sb e e sbeesbeesbeesbeesbe e s b e e ab e e sbeesbeesbeenbeesbeeabeesnnesnnenneas 3
SECTION | - SPECIFICATIONS ...ttt 3
SECTION Il - HARDWARE ..ottt ettt b e e ne e ne e ne e 6
PTIM UNIT Lttt sttt r e s bt e b e e bt e s b e e s b e e sb e e s beenb e e nbeesneenreenreenneenreens 6
PTM SYSTEMS... ettt sb e b e b b e e s b e e sre e s reenreenneenreens 12
PTM CONTROL ...ttt sttt ettt st sb et r e sb e e sr e e sre e sb e e sbeesreesreesreenreenreens 15
SECTION T - SOFTWARE ... oottt b et n e e ne e 20
PROGCESS ...ttt b e bbbt sb e s bt e s bt e s bt e sb e e s b e e sbeesbeesbeenbeenreenreenreenreens 20
SOURCE FILE GENERATION .....ooiiiiiiiiiieitiesiee sttt 27
SOURCE FILE COMPILATION (RULE GENERATION) .....ccoiiiiiiiiieniesieesiee s 32
COMPILATION ERRORS.......ccteiitieitieitieitee sttt sttt sttt sbe e sne e nneas 32
LIST OF FIGURES
FIGURE 1 - PTM Circuit Board Layout (MTM-1.00).........ccccutruirmerriniesie e 6
FIGURE 2 - J12 PTM NUMDEr ASSIONMENT.....ccutiiiiiieitiie e sieesieeesiee et siteesbe s sbe e saeeesaeeesabessbeeeees 7
FIGURE 3 - J12 OpPtioNS ASSIONIMIENL.....cueieiieiitieateeesteeesiieesteesbeeesaeeessseessseasabesssbeeesseeesasessasessnsessses 9
FIGURE 4 - J12 Self-TeSt LED B PallerNS......ccciiiiiiiiieiiere e 10
FIGURE 5 - TypiCal PTIM SYSIEIM ...ttt 13
FIGURE 6 - MIDI Pipe DIiVer BOAITS .......ccoviiiiiiiiiieitie ettt ettt s b e e 14
FIGURE 7 - PTM SyseX CONLrol FOMM@L .........ooiiiiiiiieiie ettt 15
FIGURE 8 - PTM DeVE OPMENE SYSLEM .....ooiieiiiiieiie ettt ettt ettt et sae e sane e b e sne e e 20
FIGURE 9 - Sample Screen, PTM DOS TranSaCtioNS...........eeiveeiierarieeeiieesieesieessieseseeessaneessesseeeeees 22
FIGURE 10 - Sample Screen, PTM COmMpPiler EFTOrS.......coiueeiieiieeeiee ettt 23
FIGURE 11 - Sample Screen 1, PTM ErTOr Fil@.......ooo i 24
FIGURE 12 - Sample Screen 2, PTM ErTOr Fil@.....o.oo i 25
FIGURE 13 - Sample Screen 3, PTM ErTOr Fil@.......oo i 26
LIST OF TABLES
TABLE 1 - General PTM SPECITICALIONS .......ooiuiiiiiiieiie ettt saee s 4
TABLE 2 - PTM MIDI Implementation Chart ............cooiuioiiiiiiee e 5
TABLE 3- PTM DiagnOoStiC Tabl@.....cooiiiiiieiiee ettt saee s 11
TABLE 4 - PTM Transaction COOE SUMMEIY .........eiiiueiaiiiaiieeaieeesieeesieeesieesbeeesieeesaeeessbesssesssseessaeeas 17
TABLE 5 - Coupler Data Byte Definition...........cooiiiiiiiiiiieiiee et 18
TABLE 6 - Stop Data Byte DefiNitiON ..........cooiiiiiiieiii e saee s 19
TABLE 7 - Compiler DOS COmMMEN LiNE........coiiuiiiiiieiiie ittt saeeeseee s 21
TABLE 8 - SPeCifiCation SEQUENCE ......ccuuiiiuiieiieeiiee ettt ettt et et e st e e sbe e saee e sabe e sbeaenbeeesneeas 27
TABLE O - DElIMITEN SYNTAX. ... utiiiiiieitie ettt ettt ettt et e ssbe e sabe e e sbe e e saee e sabe e sbeeenbeeeanneas 27
TABLE 10 - MIDI NOE NUMDEIS .....ctiiitieitieitie sttt sttt ettt ettt sr e sreesbeesr e sneesneesreenreenneen 30
TABLE 12 - COMPIlEr ErTOr IMESSAgES. ... veeeiteeitee ettt et e st e ste e stee e sabe e sbe e e sbe e e saee e sabeesnbeaenbeeesneeas 33

Manual date: 2/93
PTM CPU code revision at this writing: 1.24
PTM compiler version at this writing: 1.00



INTRODUCTION

This manual describes the operation of InterMidi's Pipe Traffic Manager (PTM). PTM isafully
programmable and expandable MIDI traffic controller intended for use in Total MIDI Pipe Systems. It
also adds traditional Pipe System control to modern synthesizers. This microprocessor based device
implements stops, coupling and mixtures by responding to MIDI Sysex codes. Each PTM contains battery
backed memory to retain programmed stops and mixtures rules. These rules can be changed to suit the
user. InterMidi's PTM Programmer Software, written for PC compatibles, provides convenient
programming features. Different system configurations can be saved, recalled and uploaded into PTM.
This manual describes both PTM hardware and software.

SECTION | - SPECIFICATIONS

General PTM capabilities are summarized in TABLE 1. These capabilities are discussed more fully in the
sections that follow. The PTM MIDI implementation chart is provided in TABLE 2.

If you have any questions regarding your particular system requirements, please call InterMidi. We have
hardware solutions that permit MIDI to be added to all sizes and types of Pipe Systems.

UPGRADES, POLICY AND PLANS

Continuing product support isimportant. The specifications presented with this release are the results of
customer inputs and represent a solution for the majority of users. Software revisions are currently under
way, however, to add even more PTM capability. You may not need it now, but we want to make you
aware of planned revisions. They will add:

1) more system flexibility
2) more stops processing power

InterMidi's first priority isto increase system flexibility. Thisincludes such features as the added
expression and tremolo assignment capabilities mentioned in the TABLE 1 notes. Several other system
flexibility features are in the works, primarily to facilitate the integration of synthesizersinto pipe
systems.

As asecond priority, InterMidi is addressing even more stops processing power. We have recently
upgraded the PTM hardware to allow a substantial increase in the amount of stop definition memory.
Even though initial surveys concluded that the majority of unified stop installations are accommodated
with the current specifications, we plan more.

No revisions will change the basic Sysex control formats described in the following sections. PTM will be
downward compatible so that console designers will always be able to use enhanced PTMs in their

origina systems. If anew revision adds something you like, InterMidi will upgrade you at cost.

Upgrades usually involve a new compiler disk and anew PTM CPU. If you return the CPU, your cost will
be minimal.

TABLE 1 - General PTM Specifications

FUNCTION SPECIFICATION NOTE

INPUT 1 MIDI INPUT

OUTPUT 2 MIDI OUTPUTS (contrals 2 ranks)




OPERATING MODE OPTIONS

three jJumper selections modify operating mode:
1) pipe/synth

2) intra-div coupling enable/disable

3) inter-div coupling enable/disable

DIVISION CONTROL

16 DIVISIONS (one for each MIDI chan)

STOP CONTROL

14 STOPS PER DIVISION (224 stops)

COUPLER CONTROL

INTRA-DIVISIONAL (18):

4', Unison Off, 16' for six divisions
INTER-DIVISIONAL (3):

Division 1 -> Division 2

Division 1 -> Division 4

Division 2 -> Division 4

EXPRESSION CONTROL

Passes through designated PTM

TREMOLO CONTROL

Passes through up to two designated PTMs

SUSTAIN CONTROL

Passes through all PTMs

ALL NOTES OFF CONTROL

Clears all PTMs and passes through to clear all
equipment attached to PTM

STOP DEFINITION

Programmable

COUPLER DEFINITION

Internally Defined

EXPRESSION ASSIGNMENT

Programmable

TREMOLO ASSIGNMENT

Programmable

Note 1: Thisisan arbitrary limit. New PTM hardware permits more memory for rules and stops and this
limit can be increased.

Note 2: TABLE 6 lists the couplers currently identified. Shaded cells indicate the couplers incorporated
in the PTM version 1.24 software. The remainder of these functions are currently being added.

Note 3: This specification is currently being changed to permit this control to pass through multiple
designated PTMs.

Note 4: Not incorporated into PTM revision 1.24.



TABLE 2 - PTM MIDI Implementation Chart

InterMidi PTM Date: 2/7/93
Pipe Traffic Manager Version 1.0
FUNCTION TRANSMITTED RECOGNIZED REMARKS
BASIC CHANNEL | 1-2 1-16 Rank1 output = chl
Rank?2 output = ch2
MODE MESSAGES | X X
NOTE NUMBER 24-120 36-96 pipe mode
0-127 36-96 synth mode
VELOCITY
note on 0] O v=1-127
note off ®) O (aso9nv =0)
AFTER TOUCH X X
PITCH BENDER X (pipe mode) O
O (synth mode)
01| OX OX Modulation (hex)
synth mode:
CONTROL Bn0lnn=0-7F
CHANGE pipe mode:
Bn 01 01 = #1 off
Bn01 11 =#1on
Bn 01 02 = #2 off
Bn 01 22 =#2 on
070 o Master Volume
64| O O Sustain (hex)
Bn407F =on
Bn 40 00 = off
PROGRAM OX OX pipe mode: X
CHANGE synth mode: O
SYSTEM o o see Section 11,
EXCLUSIVE PTM Control
SYSTEM X X
COMMON
SYSTEM X X
REAL TIME
AUX MESSAGES
Local On/Off
All Notes Off X X
Active sense o o
Reset X X
X X
NOTES O=yes X=no OX=sdectable




SECTION Il - HARDWARE

PTM UNIT

The basic PTM unit isillustrated in Figure 1 below. MIDI IN receives MIDI data from the system
console. MIDI THRU is provided to pass an unaltered, buffered copy of the MIDI input to another PTM
or to other MIDI equipment. The RANK1 and RANK?2 outputs connect to two MIDI to PIPE driver
boards. Systems with more than two ranks of pipes can be created by using more than one PTM. Jumpers
provide a unique system address for each PTM. Figure 1 illustrates the location of these jumpers (J12).
Figure 2 illustrates the use of J12 to assign PTM system addresses. Although Figure 2 only illustrates
addressing for a 32 rank system, the jumper area noted "not currently used" can provide addresses for

hundreds of ranks.

B A
_J12 BUFFERS MIDI BUFFER O O
‘ ¢ ¢ . * | REGULATOR
Ul U2 U6 ui12
UART U9
cPU| || RAM
LATCH ]
S CLOCK DIVIDER
(]
1 L
MISC LOGIC u10
MIDI MIDI MIDI
JACK JACK JACK
MIDI IN RANK1 RANK2 THRU  PWR

FIGURE 1 - PTM Circuit Board Layout (MTM-1.00)



o000
" oooo
not currently oooo
used Ooo0oa0o
reserved for |:| |:| |:| |:|
expansion nlinlnln
oprions 1000
O000
GND o0
J12
v
58 58 PTM#1 G8 58 PTM#9
B8 B8 RANKS1& 2 BE00 RANKS 17 & 18
0O 0O B8 PTM#2 0O 0OEE PTM#10
BEE3H RrANKS3&4 EBEI0 DO 2 RANKS19& 20
BB 00 PTM#3 EE00 PTM#11
BE B8 rankss5&6 BB00 RrANKS21& 22
O0O000O PTM#4 O0O0Oo0o PTM#12
BEB3HE RANKS7&S8 G800 RANKS 23 & 24
EgalEsa! PTM#5 Eg e PTM#13
O0O3+E RANKS9&10 O000O RANKS 25 & 26
O0G58E PTM#6 O00G#E PTM#14
OO3+E rANKS11&12 O00D0O RANKS 27 & 28
BBa00 PTM#7 G800 PTM#15
OO3+E RANKS13& 14 o000 RANKS 29 & 30
OO00O0O PTM#8 O00DO PTM#16
OO38 raANKS15& 16 O0O000O RANKS 31 & 32

FIGURE 2 - J12 PTM Number Assignment




Figure 3illustrates the use of four jumpersto select PTM performance options. The first option adjusts
the PTM output for either a pipe or synthesizer sound source. Thisis necessary because MIDI pipe
control boards need a MIDI note number offset of -12 whereas a synthesizer needs no MIDI note offset.
With the jumper installed, the synthesizer option is selected and MI1DI note numbers pass through the
PTM without modification. With no jumper, the pipe option is selected and all MIDI pipe traffic is output
from the PTM twelve note numbers lower than they arrived. Thisis necessary in a MIDI system in order
to accommodate a 97 pipe rank. The normal top of a MIDI keyboard generates MIDI note number 96. If
the PTM was programmed to play pipe 97 when the top note of a division was played, it would need to
output MIDI note number 133, which isillegal. Subtracting 12 from the output keeps PTM in the legal
MIDI range (0 to 127). InterMidi Pipe Driver Boards are designed to be controlled over this range (24 to
121).

The second option provides a means of disabling intra-divisional coupling in agiven PTM. This can be
used to limit a potentially overwhelming resource, such as arank of trumpets, or to conserve the
polyphonicity of synthesizers. The third option provides a means of disabling inter-divisional coupling for
similar reasons.

The final jumper provides a means of performing a PTM hardware self-test. This jumper should never be
installed during normal operation. Self-test verifies al PTM input and output. It checksto insure that all
jumper positions are active and being sensed by the microprocessor. It also checks to make sure that
MIDI is being transmitted from both rank outputs and being received at the MIDI input.
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FIGURE 3 - J12 Options Assignment
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To perform self-test, remove all jumpers from the PTM board except, of course, the self test jumper. Refer
to Figure 1 throughout the following description to locate the parts under test. Proceed to short each of
the PTM J12 inputs, one at atime and observe PTM LED A. LED A will flash a semaphore indicating its
location. Figure 4 summarizes the pattern, which is a count of long and short flashes. These are arranged
in such away that you can detect a buffer IC failurein either U13 or U14. Table 1 provides diagnostic
information. Multiple failures without pattern tend to point to the CPU. Use only one jumper and move it
from position to position. If more than one test jumper is used, the self-test code scans to the first jumper
it finds and ignores the rest.

To test the MIDI input and outputs, connect a MIDI cable between the MIDI IN input and either the
RANK?1 or RANK2 outputs. A sequential data pattern is transmitted at each rank output. If the same
patternisread at MIDI IN, the PTM LED B isilluminated. If the connection is broken, or the PTM MIDI
path is not operational, LED B is extinguished. To check both outputs you simply leave MIDI IN
connected and transfer the cable between the RANK 1 and RANK?2 outputs. Table 3 indicates the most
likely components to be associated with a failure indication.

1ST FOUR 1short flash —»[}-[] [J [J< 2 short flashes
POSITIONS 3short flashes —p-[] [J [J [J«— 4 short flashes

2ND FOUR 1long flash + 1shortflash —»[] [J [J [J<— 1'ongflash +2 short flashes
POSITIONS 1longflash + 3 short flashes —»0O O O O« 1longflash +4 short flashes
3RD FOUR 2long flashes + 1shortflash —p[M [ [J [J«— 2'ongflashes+ 2 short flashes

POSITIONS  2|ongflashes+ 3 short flashes —» [ O O O« 2long flashes + 4 short flashes

LA ST THREE 3long flashes + 1 short flash %D D D D« 3long flashes + 2 short flashes

POSITIONS 3long flashes + 3 short flashes %D D E_E < self-test jumper

@d ——»0O0
Ji2

FIGURE 4 - J12 Self-Test LED A Patterns

TABLE 3isnot intended to provide exhaustive diagnostic information. 1t does enable you, however, to
diagnose many simple failures yourself. If you have another PTM you can swap suspect parts, since
InterMidi socketsall ICs. TABLE 3 should speed troubleshooting by providing a place to start, rather
than leaving you to randomly swap various combinations of parts.
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TABLE 3 - PTM Diagnostic Table

FAULT INDICATION

ASSOCIATED PARTS

RECOMMENDATION

1, 2 or 3 of first four positions
does not indicate correctly, but at
least 1 position works.

First 1/2 of buffer U13

Replace U13

All of first four positions do not
indicate correctly

First 1/2 of buffer U13
Enable 1 from CPU, U1-1

Try replacing U13 first, then
Ul. (Check for low going strobe
at U1-1 if you can).

1, 2 or 3 of second four positions
does not indicate correctly, but at
least 1 position works.

Second 1/2 of buffer U13

Replace U13

All of second four positions do
not indicate correctly

Second 1/2 of buffer U13
Enable 2 from CPU, U1-2

Try replacing U13 first, then
Ul. (Check for low going strobe
at U1-2 if you can).

1, 2 or 3 of third four positions
does not indicate correctly, but at
least 1 position works.

First 1/2 of buffer U14

Replace U14.

All of third four positions do not
indicate correctly

First 1/2 of buffer U14
Enable 3 from CPU, U1-3

Try replacing U13 first, then
Ul. (Check for low going strobe
at U1-3if you can).

1, 2 or 3 of the last three positions
does not indicate correctly.

Second 1/2 of buffer U14

Replace U14. (Sdlf-test jmpr is
in this group. If you can run any
self tests, the U1-4 enableis
OK).

LED B illuminated for Rank 1, Buffer, U9 Try replacing U9 first, then U3,
but not Rank 2. Inverter, U3 and finally U12.

UART, U12
LED B illuminated for Rank 2, Buffer, U9 Try replacing U9 first, then U3,
but not Rank 1. Inverter, U3 then UL

CPU, U1
LED B does not illuminate for Opto-lsolator, U4 Try replacing U4 first, then U1.
either Rank1 or Rank2. CPU, Ul If you can, observe U1-10 and

look for activity when there's
MIDI in. Activity exonerates
U4.
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PTM SYSTEMS

Total MIDI pipe systems typically include several PTMs. FIGURE 5 illustrates asmall PTM system. The
PTM is part of the MIDI equipment normally located in the loft. Here it controls Pipe Driver boards that
operate the solenoids of individual pipes. FIGURE 6 illustrates InterMidi's Pipe Driver board set. This
set includes aMIDI controlled Pipe Driver board for a 61 pipe rank and expansion boards. The main
board includes a Swell Shade Control output as well as two discrete Tremolo Control outputs. It also
includes a port for the attachment of an expansion driver board. Expansion driver boards can be daisy
chained, as shown in FIGURE 6, to add either 12, 24 or 36 pipes. In thisway, a pipe controller for ranks
containing 61, 73, 85 or 97 pipes can be constructed.

The console typically includes divisions, expression pedals and tremolo controls capable of generating
MIDI note on/off, volume and tremolo data. The console aso includes stop and coupler controls capable
of generating MIDI Sysex codes appropriate for PTM. As shown in FIGURE 5, several PTMs are
connected together to control multiple ranks of pipes. Each PTM controls two ranks and the "THRU"
output of one PTM feeds the "MIDI IN" input of the next PTM. (Note: The "MIDI THRU" outputs are
actively buffered and are inoperable if PTM is not energized).

12
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Manud 11 (MIDI ch 03)
Expression (MIDI ch 01)

Tremolo #1 & #2 (MIDI ch 02)

Stops (Sysex)
Coupling (Sysex)

FIGURE 5 - Typical PTM System
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PTM CONTROL

PTM is controlled viaMIDI Sysex codes. FIGURE 7, below, illustrates the basic command structure.

The first byte, FOh (where the "h" indicates hexadecimal notation), signals the beginning of a MIDI Sysex
transmission. The next three bytes are the InterMidi identification bytes (assigned by the International
MIDI Association, IMA). Thefifth byteisan InterMidi product code. This byteisrequired in large
systems that may have more than one InterMidi product responding to Sysex controls (e.g. systems having
both PTM and TCOP). The sixth byte provides the transaction type. TABLE 4 provides a summary of
PTM transactions. Depending upon the transaction type, there may or may not be associated data. |If
thereis, this data begins at the seventh byte position and continues until complete. The last byteisthe
MIDI EOX, or end of Sysex, byte.

Required by MIDI standard

SYSEX Product | Transact-| Data Data EOX
Type |ionType| Bytel | = Byte n

TRt e N T

See TABLE 1 The number of data bytes
Manufacturer ID a varies with the transaction
for InterMidi | dentifies PTM type. See TABLE 1and
TABLE 2.

FIGURE 7 - PTM Sysex Control Format

The first transaction code in TABLE 4 isused to cause PTM to download its rules viaits RANK 1 output.
The rules are output complete with the MIDI Sysex codes required for a subsequent upload. In other
words, the data is outpult:

FO0O0004F3405dddd ...... dd F7
Because the Sysex header, InterMidi ID, Product Code and upload transaction code are added in front
and the MIDI EOX added in back, the rules are now in aform that can be turned right around and

uploaded to another PTM. It can be captured with a sequencer or a PC with MIDI interface and saved for
future use.

The second transaction code is used to upload a new set of rulesto the PTM. The PTM compiler, for
example, sends your latest rules as follows:

FO0O0004F3405dddd ...... dd F7
The remaining transaction bytes are associated with couplers and stops. The information is partitioned in

amanner that optimizes data transmission. Couplers have a separate transaction byte from stops. Stops

15



are further partitioned by division. This allows as many as 70 coupler controlsto go out in a coupler
transmission and 14 stop controls for any one division. The overall Sysex transmission is limited to the
seven overhead bytes for MIDI Sysex, ID, Product Code and PTM transaction byte plus the data byte
count indicated in the table. Transmissions range from 7 to 18 bytes. The range reflects the fact that an
intelligent console controller will not retransmit unchanged data bytes that occur after a byte containing a
change. MIDI traffic of this duration will not significantly delay other performance traffic, such as note
on, note off, volume and tremolo data. PTM can easily add more stops per division by inserting additional
data bytes, each byte adding seven stops.

The coupler transaction byte is used to signal the transmission of up to 10 bytes (70 bits) of coupler status.
TABLE 5 lists the interpretation of each bit. Not al bits are assigned and as of this publication date, not
all bits are incorporated. The shaded cellsindicate all of the active coupler functions for PTM software
revision 1.24. The table presents InterMidi's plans, based upon research to date.

To transmit the command for inter-divisional coupling between Divisions 1 to Division 2 (8'), the
following Sysex command string would be issued:

FO 00 00 4F 34 6F 10 F7
The sixth byte identifies a coupler transaction. The seventh byte contains the coupler data. Looking at
TABLE 5, we can see that bit 4 of data byte 1 needs to be set (10 hex). Note that bytes 2 through 10 were
not transmitted. It is not necessary to retransmit data beyond the point of changeif it has not changed.
PTM will assume that this information remains unchanged.

Stop Sysex transactions are divided by console division. To activate Division 2 stops 1 and 9, the
following would be transmitted:

FO 00 00 4F 34 71 40 20 F7

16



The sixth byte identifies a Division 2 stop transaction. The seventh and eighth bytes contain the stop data.

Asshownin TABLE 6, stop 1ishit 6 of data byte 1 (40 hex) and stop 9 is bit 5 of data byte 2 (20 hex).
Asin the case of coupling, unchanged data need not be retransmitted. For example, if stop 1 were now

turned off, the transmission would be as follows:

FO 0000 4F 347100 F7

TABLE 4 - PTM Transaction Code Summary

TT hex FUNCTION #DATA
BYTES

00-03 (reserved) -
04 Configuration - download rules from PTM 8197
05 Configuration - upload rulesto PTM 8197

0B-6E | (reserved) -
6F Control - couplers on/off 1-10
70 Control - stops on/off (for MIDI chl division) 1-2
71 Control - stops on/off (for MIDI ch2 division) 1-2
72 Control - stops on/off (for MIDI ch3 division) 1-2
73 Control - stops on/off (for MIDI ch4 division) 1-2
74 Control - stops on/off (for MIDI ch5 division) 1-2
75 Control - stops on/off (for MIDI ch6 division) 1-2
76 Control - stops on/off (for MIDI ch7 division) 1-2
77 Control - stops on/off (for MIDI ch8 division) 1-2
78 Control - stops on/off (for MIDI ch9 division) 1-2
79 Control - stops on/off (for MIDI ch10 division) 1-2
7A Control - stops on/off (for MIDI ch11 division) 1-2
7B Control - stops on/off (for MIDI ch12 division) 1-2
7C Control - stops on/off (for MIDI ch13 division) 1-2
7D Control - stops on/off (for MIDI ch14 division) 1-2
7E Control - stops on/off (for MIDI ch15 division) 1-2
7F Control - stops on/off (for MIDI ch16 division) 1-2

17



TABLE 5 - Coupler Data Byte Definition

DATA BIT COUPLER DATA BIT COUPLER
BYTE (1=coupler on;0=coupler off) BYTE (1=coupler on;0=coupler off)
(this bit aways 0) 6 (this bit aways 0)

(not used)

(not used)

DIV 1->DIV 2 4

DIV 1->DIV 4, 4

DIV1->DIV 2 8

DIV1->DIV 4,8

DIV1->DIV 2 16

DIV 5->DIV 4, 4

DIV5->DIV 2, 4

DIV5->DIV 4,8

DIV5->DIV 2, 8

DIV 3->DIV 4, 4

DIV5->DIV 2, 16

DIV 3->DIV 4,8

(this bit aways 0) (this bit aways 0)
(not used) (not used)
DIV 3->DIV 2, 4 (not used)
DIV 3->DIV 2,8 (not used)

DIV 3->DIV 2, 16

DIV 2->DIV 4, 4

DIV 6->DIV 2, 4

DIV 2->DIV 4,8

DIV6->DIV 2 8

DIV 6 ->DIV 4, 4

DIV 6->DIV 2, 16

DIV 6->DIV 4,8

OOV (O©|O©|O|O|O[0[|R ||| (0[(N|ININ[IN[(N(N[N|IN|O|O(o(O|O|O)|O

g | (R]R]IR|IRIWWIWIWIWIWIW[WININININININININ|FP|IFP|IFP[(FPP|F]|F]|F-

OFRINIW|[A[OO|N|O|IFRPIN|W[(AR|OO|IN|O(FRIN|W|A|UO(N(O|FRIN|W|A[OO|IN|O|IFR[IN|(W(~jOI|O |

OFRPINIW|[A[OO|N|O|IFRPIN|W[(AR|OO|IN|O(FRIN|W|A|UO(N(O|FRIN|W|A[OO|IN|O|IFR[IN|(W(~jOIO |

(this bit aways 0) (this bit aways 0)
(not used) (not used)

DIV 3->DIV 5, 4 DIV1 4

DIV 3->DIV 5, 8 DIV 1 UNISON OFF
DIV 3->DIV 5, 16 DIV1 16

DIV 1->DIV5, 4 DIV5 4
DIV1->DIV5, 8 DIV 5 UNISON OFF
DIV 1->DIV 5, 16 DIV 5 16

(this bit aways 0) (this bit aways 0)
(not used) (not used)

(not used) DIV3 4

(not used) DIV 3 UNISON OFF
(not used) DIV 3 16

DIV 6->DIV 5, 4 DIV 6 4

DIV 6->DIV 5, 8 DIV 6 UNISON OFF
DIV 6->DIV 5, 16 DIV 6 16

(this bit aways 0) 10 (this bit aways 0)
(not used) 10 (not used)
DIV3->DIV 14 10 DIV 4 4
DIV3->DIV 18 10 DIV 4 UNISON OFF
DIV 3->DIV 1, 16 10 DIV 4 16
DIV5->DIV 14 10 DIV2 4
DIV5->DIV 18 10 DIV 2 UNISON OFF
DIV 5->DIV 1, 16 10 DIV 2 16
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TABLE 6 - Stop Data Byte Definition

DATA
BYTE

BIT

STOP NUMBER
(1=stop on;0=stop off)

(this bit aways 0)

1

OO WIN

~

(this bit aways 0)

8

9

10

11

12

13

(CYINTTNIT ST TN TNE [ N FRY R P PN P T Y

OFRINIW|AO|O|N|O|IFRIN|(W(~jOI|O|N

14
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SECTION 111 - SOFTWARE

PROCESS

This section describes the process of developing your systems stop/coupling rules and placing them into

PTM. The PTM development system isillustrated in FIGURE 8. The key components are an IBM PC

compatible computer plus KEY MIDlator, which is an RS232 to MIDI interface. The process simply
involves typing your specification into your favorite word processor and then invoking the PTM compiler

by executing a single DOS command line.

myfilesrc

myfile.err

myfile ptm

<<
Word Processor, myfile.ptm KEY myfile.ptm
DOS command line — ’ M| Dlator >
MIDI

& PTMC.EXE (RS232) ( )

PTM

FIGURE 8 - PTM Development System

The DOS command line format has three variations, summarized in TABLE 7. In all cases, the command
line requires the name of your source file, which is aplain ASCII text file with the extension .src. It's not

necessary to include the extension on the command line.
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TABLE 7 - Compiler DOS Command Line

VARIATION DOS COMMAND LINE FUNCTION

1 PTMC filename Compile the file filename.src. If no errors place an
uploadable rulesfile into filename.ptm. If there were
errors, generate the error file filename.err .

2 PTMC filename /u Compile filename.src. If no errors, place an uploadable
rulesfile into filename.ptm and upload a copy of these
rulesinto PTM. If there were errors, generate the rulesfile
filename.err and do not upload any rules.

3 PTMC /u filename Upload a copy of an existing rulesfile, filename.ptm to a
PTM. Do not compile.

The first variation is typically used when you are smply designing the system and checking your entries
for syntax errors with periodic compilations. If there are any errors, an error file (filename.err) is
generated and arulesfile (filename.ptm) isnot. This error file has all of your original specifications, as
entered, along with error messages located at the point of error. Y ou may then correct your source file
and recompile. When you are successful, the uploadable rules file (filename.ptm) is generated and placed
on your disk in the current directory.

The second variation is useful when you have made very minor changes to your specification and would
simply like to re-compile the PTM rules and upload. If there should be a problem, the compiler does not
change the old rulesfile (filename.ptm) or upload anything. It will simply generate the error file.

The third and final variation simply uploads an existing rules file (filename.ptm). Thisis useful for
initializing PTMs at an installation or experimenting with different, previously developed rules sets.

Input and response sequences, as seen on your computer screen, are illustrated in FIGURE 9 through 11.
FIGURE 9 illustrates each of the DOS command line variations and the associated compiler response.
Typical information, when there are no errors, includes:

compiler version

confirmation that there were no errors

percent of al PTM rules memory used

confirmation that a rules file was created

notification of Key MIDIator initialization (variation 2 or 3)

confirmation that Key MIDlator was found (variation 2 or 3)

notification of disk transfer of file to memory (variation 3)

confirmation that the transfer completed (variation 2 or 3)
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CAPTM>ptmc myfile
PTM Compiler version 1.00
No errors.
(10 percent of PTM rules memory used).
myfile.ptm file created.

CA\PTM>ptmc myfile/u
PTM Compiler version 1.00
No errors.
(10 percent of PTM rules memory used).
myfile.ptm file created.
Initializing MIDI interface; looking for KEY MIDlator.
Using the MIDlator found on COM 1.
Upload of rulesto PTM completed.

CAPTM>ptmc /u myfile
Initializing MIDI interface; looking for KEY MIDlator.
Using the MIDlator found on COM 1.
Transferring myfile.ptm from disk to memory.
Upload of rulesto PTM complete.

FIGURE 9 - Sample Screen, PTM DOS Transactions

FIGURE 10 illustrates the screen output associated with a compiler error. Typical information is:

compiler version

€rror messages

notification that compilation completed
number of errors

notification and name of the error file created

If there are alot of errors, the compiler version and all but the last 23 errors will scroll off the screen.
Notification of compilation complete, total number of errors and the name of the error file created are
always visible as the last three lines.
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CA\PTM>ptmc myfile
PTM Compiler version 1.00
>>>ERROR 10: illegal ZONE number.<<<
>>>ERROR 22: PITCH assignment out of sequence.<<<
>>>ERROR 08: unknown RANK.<<<
Rules compilation @ mpleted.
Total errors=3
( Seefile myfile.err for error location. )

FIGURE 10 - Sample Screen, PTM Compiler Errors

The following three screens illustrate how the three errors indicated above in FIGURE 10 might appear.
In this example, MSDOS 5.0 Edit program was used to examine myfile.err. These screens preview some

of the rules associated with the generation of a source file. All rules are discussed in the next section.
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File Edit Search Options Help
myfile.err

RANK: HOLZGEDECKT
ZONE 1: C6
PITCH1: +12

MANUAL | STOP4 =
NAME: 4'
RANK: HOLZGEDECKT
ZONE 1: C6
PITCH1: +24 I
RANK: SPITZPRINCIPAL
ZONE 9: C6
>>>ERROR 10: ILLEGAL zone NUMBER.<<<
PITCH1: 0

MANUAL | STOP5=
NAME: 2 2/3'
RANK: HOLZGEDECKT
ZONE 1: C6

MS-DOS Editor (F1=Hdp) PressALT to activate menus | 00131:001

FIGURE 11 - Sample Screen 1, PTM Error File

In FIGURE 11, the error message appears immediately under the source code error. "ZONE 9:" isan
illegal zone number since there can only be six zones. If you are careful, you can repair the .err file and
"save as' a.sre file. You have to remember to delete the error messages, however. Otherwise, this error
fileis an image of your source file, complete with your original comment lines.
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File Edit Search Options Help
myfile.err

NAME: MIX I
RANK: PRINCIPAL QUINT
ZONE 1: B1
PITCH1: +12
ZONE 2: F3
PITCH1: 0
ZONE 3: C5
PITCH1: 0
PITCH2: -12
ZONE 4: C6 I
PITCH1: 0
PITCH2: -12
PITCH2: -27
>>>ERROR 22: PITCH assignment out of sequence.<<<
RANK: SPITZPRINCIPAL
ZONE: F3
PITCHL: +24
PITCH2: +36

MS-DOS Editor (F1=Hdp) PressALT to activate menus | 00131:001

FIGURE 12 - Sample Screen 2, PTM Error File

The error message in FIGURE 12 appears directly below the offending pitch assignment. The compiler
expects PITCH3 next and considers anything else to be "out of sequence”. Y ou can get this same kind of
error if you assign a zone, for example, out of sequence.
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File Edit Search Options Help
myfile.err

MANUAL Il STOP 3=
NAME: 2
RANK: SPITZPRINCIPAL
ZONE 1: C6
PITCH1: +12

MANUAL Il STOP4 =
NAME: 1 1/3'
RANK: HOLZGEDECK
>>>ERROR 08: unknown RANK.<<< I
ZONE 1: F5
PITCH1: +43
ZONE 2: C6
PITCH1: +31

MANUAL Il STOPS5=
NAME: 1
RANK: SPITZPRINCIPAL
ZONE 1. C5

MS-DOS Editor (F1=Hdp) PressALT to activate menus | 00131:001

FIGURE 13 - Sample Screen 3, PTM Error File

FIGURE 13 illustrates a common error resulting from asimple "typo”. Asyou will seein the next
section, before you define stops, you tell the PTM compiler the names of all the ranks. This provides alist
of legal rank names for use during rules definition. In FIGURE 13, the error stems from the fact that the
"T" was left off of HOLZGEDECKT. The compiler doesn't know this was a typographical error, and
assumes that you tried to assign an undefined rank.

Now that you have an overview of the process of generating and uploading stops rules for PTM, itstime to
look at how you specify your design in a source file. The following section discusses the sequence, syntax
and meaning of source file entries. Thisis quite abit ssmpler and more intuitive than learning a computer
language.
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SOURCE FILE GENERATION

As mentioned above, the source file is generated by any plain ASCII file editor. The MSDOS 5.0 editor,

for example, works well. Y ou can use your favorite word processor as long as you placeit into aplain

ASCII text file mode. Thisis sometimes referred to as "non-document” or "text only” mode. It does not
add any of the word processor specific formatting codes to the text. The file you create should be saved

with the extension .src . Most word processors have the ability to save afile with any extension you

choose. Thisisusually under your file menu as the "Save As.. " option.

The rules required to enter your specification have been kept minimal and logical. The rules must be

entered in a sequence, since they can build upon each other, and there is a simple syntax involved. Table
5 summarizes the sequence of your entries and Table 6 summarizes the three syntax delimiters you must
remember. Delimiters simply signal the rules generation program, the compiler, of an important event.

TABLE 8 - Specification Sequence

STEP SPECIFY
1 System Title
2 Division Names and their associated MIDI channels
3 Rank names
4 Tremolo Rank and MIDI channel
5 Expression Rank and MIDI channel
6 Stop Division and Number
7 Stop Name
8 Rank
9 Division Zone
10 Zone Pitches
11 (repeat 6,7,8,9& 10 for up to 16 divisions, 14 stops per division)

TABLE 9 - Delimiter Syntax

DELIMITER USAGE
! Comments
= Declarations
: Variable assignment
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The System Titleisaformality, but agood practice. You simply enter the following line into your text:

SYSTEM=
My system #1

In the following descriptions, it is always expected that the declaration will be on its own line and that the
variables associated with it will be on the following lines. Generally, the names of variables can be up to
40 characters. Also, the exact position of text on alineis not critical, aslong as you don't exceed an 80
character line length. People familiar with programming often use indentation to clarify hierarchical
relationships. The number of spaces between wordsis also not critical. The compiler doesn't care and
leaves you to place text and comments in the manner you find clearest.

Division Names and their MIDI assignments are declared in the following manner:

Rank Names are declared in the following manner.

Stop definition requires several declarations. Asshown in Table 5, there are five declarations associated
with the definition of astop. The first declaration states the division with which the stop is associated and
the stop number. The stop number is required by PTM. It wants to know which of 14 stopsit's dealing
with. The declaration for Swell division, stop 1, would appear as follows:

Swell Stop 1 =

Next, the Stop name is required. The compiler doesn't need this information to generate rules, however,
the name is more meaningful to the designer and future report generation software will utilize thisinput.
This declaration appears as follows:

Name: Celeste

Next, specify the name of the Rank controlled by this stop. The name must be one of the names
previously defined in the Rank Name definition step. 1f the Swell Stop 1, Celeste, controls the Celeste
rank, the declaration appears as follows:

Rank: Celeste

Finally, zone and pitch information is specified. These two pieces of information define how a keyboard
will control a given rank and are best described together. Keyboard zones and pitch offsets are required to
be definable in order to effectively utilize pipe resources. A 4' stop, for example, may want to play 12
pipes higher on a given rank. The pitch declarations allow this. A 49 pipe rank may run out of pipes at
the top, but the designer may wish to repeat the last 12 pipes at the top of the keyboard. Zone declarations
in combination with pitch declarations allow this. Several examples follow.

If you are not specifying zones, and wish the entire keyboard to play on pitch, simply specify one zone and
terminate it at C6, as follows:

Zone 1: C6
Pitchl: O

The top end of azoneis up to and including the specified note. Table 6 presents keyboard number versus
note versus MIDI note number. In the example where we had a 49 pipe rank and wished to play the last
12 keys of the division to wrap and replay the last 12 pipes, the declarations would be as follows:

Zone 1: C5

Pitchl: O
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Zone 2: C6
Pitchl: -12

The above is interpreted to specify that the keyboard zone from C1 through C5 would play the rank on
pitch, but the keyboard zone from C#5 through C6 would play down 12 semitones.

It is also possible to have multiple pitches per zone. PTM supports up to three pitches per zone. The
following is an example of athree pitch declaration:

Zone 1: C6
Pitchl: -12
Pitch2: 0

Pitch3: +12

This declaration causes the division to play on pitch as well as up and down 12 semitones. Thisis similar
to having sub and super coupling on.
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TABLE 10 - MIDI Note Numbers

KEY# NOTE MIDI KEY# NOTE MIDI
NOTE# NOTE#

1 C1 36 31 F#3 66
2 C#l 37 32 G3 67
3 D1 38 33 GH3 68
4 D#1 39 34 A3 69
5 El 40 35 A#3 70
6 F1 41 36 B3 71
7 F#l 42 37 c4 2
8 Gl 43 38 CH4 73
9 G#l 44 39 D4 74
10 Al 45 40 D#4 75
11 A#l 46 41 E4 76
12 B1 47 42 F4 77
13 c2 48 43 Fi#4 78
14 C#2 49 44 G4 79
15 D2 50 45 GH#4 80
16 D#2 51 46 A4 81
17 E2 52 47 A#4 82
18 F2 53 48 B4 83
19 F#2 54 49 C5 84
20 G2 55 50 CH5 85
21 GH#2 56 51 D5 86
22 A2 57 52 D#5 87
23 A#2 58 53 E5 88
24 B2 59 54 F5 89
25 C3 60 55 F#5 90
26 CH3 61 56 G5 91
27 D3 62 57 G#5 92
28 D#3 63 58 A5 93
29 E3 64 59 A#5 94
30 F3 65 60 B5 95

61 C6 96

30



Any given stop can control multiple ranks. Thisisrequired, for example, to construct mixtures. Mixtures
will utilize pipes from multiple ranks and will usually require the definition of division zones of different
pitch offsets. The following is an example of controlling two ranks to create a mixture:

GREAT STOP 4 =
NAME: MIXTURE Il
RANK: SPITZPRINCIPAL 4 I rank one of two, 73 pipe rank

ZONE 1: F#3 I division control iskeys 1-31
PITCH1: +24 I play pipes 25-55
PITCH2: +36 I play pipes 37-67

ZONE 2: F4 I division control is keys 32-42
PITCH1: +12 I play pipes 44-54
PITCH2: +24 I play pipes 56-66

ZONE 3: C5 I division control is keys 43-49
PITCH1: +24 I play pipes57-73
PITCH2: +12 I play pipes 55-61
PITCH3: 0 I play pipes 43-49

ZONE 4: F5 I division contral is keys 50-54
PITCH2: +12 I play pipes 62-76
PITCHS3: +0 I play pipes 50-54

ZONE 5: C6 I division control is keys 55-61
PITCH1: +12 I play pipes 67-73
PITCH2: 0 I play pipes 55-61

RANK: PRINCIPAL QUINT 2/3 I rank two of two, 42 pipe rank

ZONE 1: B1 I division control is 1-12
PITCH1: +12 I play pipes 13-24
PITCH2: +0 I play pipes1-12

ZONE 2: F3 I division control is 13-30
PITCH1: +0 I play pipes 13-30

ZONE 3: C5 I division control is 31-49
PITCH1: +0 I play pipes 31-49
PITCH2: -12 I play pipes 19-37

ZONE 4: C6 I division control is 50-61
PITCH1: 0 I play pipes 50-61
PITCH2: -12 I play pipes 38-49
PITCH3: -27 I play pipes 13-34

Appendix A contains two simple example designs. It includes the source files examplel.src and
example2.src . Thesefiles are on your PTM Compiler diskette and you are encouraged to alter it, upload
it to your PTM and listen to the changes.
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SOURCE FILE COMPILATION (RULE GENERATION)

Basically, the compiler reads your source filein and interpretsit. It creates all of the tables that tell the
PTM microprocessor how to direct your pipe traffic in response to your controls. The output is an 8K
binary file that is uploaded, viathe MIDI interface, directly into the PTM battery backed RAM memory.
These rules remain intact, even if power is removed from the PTM, until you upload a different set.

COMPILATION ERRORS

It's easy enough to make "typos" or inadvertently leave out a step in the creation of your specifications.
During compilation, error messages are output to the screen and the total error count is indicated.
Because there may be more errors than can be displayed and because you really need to know where they
occurred, the PTMC creates the error file, which contains your source code with the error messages
incorporated at the trouble spots. These messages contain an error number along with a short description
of the problem. After awhile, thisis enough to tell you what'swrong. Table 12, below, lists all of the
error messages you can see. A brief discussion of each error follows.

CAUTION: Don't be alarmed if there are alarge number of error messages or if some of them don't seem
positioned accurately. A very simple error can generate a startling error message response. For example,
if you omitted the rank declaration:

RANK NAMES =
BOURDON 16'
PRINCIPAL 4
LARIGOT 1 /3

The compiler will indicate >>>ERROR 04: no RANK name definition<<< plus >>>ERROR 08: unknown
RANK.<<<. An ERROR 04 isindicated just after each stop declaration, because it is at this point the
compiler realizes (repeatedly) that you left out step four, the rank definition. (This message reporting will
be changed in the next compiler version such that ERROR 04 isindicated only once, just prior to stops
definition). ERROR 08, of course, will indicate everywhere that you have attempted to assign a rank
name. This generates alot of errors, but it's correct and all errors will disappear as soon as you fix
ERROR 04. A good approach to error correction isto fix all obvious errors first and then recompile to see
what errors remain.

NOTE: IF YOU HAVE COMPILED SUCCESSFULLY AND YET FEEL YOUR PTM ISNOT
RESPONDING CORRECTLY, YOU MAY ARRANGE TO TRANSMIT TO INTERMIDI, VIA
MODEM, YOUR SOURCE (.SRC) FILEASWELL ASYOUR UPLOAD FILE (.PTM). WE CAN
ANALYZE THIS INFORMATION TO DETERMINE WHETHER THE PROBLEM AROSE BECAUSE
THE COMPILER FAILED TO FLAG AN IMPROPER INPUT OR BECAUSE THE COMPILER
OPERATED INCORRECTLY.
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TABLE 12 - Compiler Error Messages

MESSAGE

ERROR 01.

no SY STEM definition.

ERROR 02

no DIVISION name definition.

ERROR 03:

no DIVISION midi definition.

ERROR 04:

no RANK name definition.

ERROR 05:

no STOP name definition.

ERROR 06:

illegal MIDI channel number.

ERROR 07:

illegal STOP number.

ERROR 08:

unknown RANK.

ERROR 09:

illegal ZONE limit.

ERROR 10:

illegal ZONE number.

ERROR 11:

illegal PITCH limit.

ERROR 12:

illegal PITCH number.

ERROR 13:

(unused)

ERROR 14:

(unused)

ERROR 15:

no TREMOLO definition.

ERROR 16:

no EXPRESSION definition.

ERROR 17:

unknown STOP assignment operator.

ERROR 18:

ZONE assignment out of sequence.

ERROR 19:

|abel exceeds 40 characters.

ERROR 20:

unknown process declaration.

ERROR 21:

source line longer than 80 characters.

ERROR 22:

PITCH assignment out of sequence.

ERROR 23:

illegal TREMOL O assignment.

ERROR 24

duplicate MIDI chan assignment.

ERROR 25:

duplicate DIVISION assignment.

ERROR 26:

duplicate RANK assignment.
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>>>ERROR 01: no SYSTEM definition.<<<
This error occurs if you leave out the first step, which isto assign a system title. In our example files, you
would get this error if you omitted:

SYSTEM =
Examplel

NOTE: Compiler version 1.0 places this message immediately after the next declaration, which would be
" DIVISION MIDI ASSIGNMENTS =".

>>>ERROR 02: no DIVISION name definition.<<<
This error occurs if you leave out the second step, which isto assign divisions and their MIDI channels.
In our example files, you would get this error if you omitted:

DIVISION MIDI ASSIGNMENTS =
SWELL: 1
GREAT: 2
DUMMY: 4
PEDAL: 3

NOTE: Compiler version 1.0 places this message immediately after the next declaration, which would be
"RANK NAMES=".

>>>ERROR 03: not DIVISION midi definition.<<<

If you leave out the MIDI channel in a declaration, you would get this error. The highlighted lines,
below, are examples of this omission.

DIVISION MIDI ASSIGNMENTS =
SWELL: 1
GREAT: I error, no MIDI channel specified
DUMMY: 4
PEDAL: 3

EXPRESSION ASSIGNMENT =

CONTROL: I error, no MIDI channel specified
RANK: PRINCIPAL 4
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>>>ERROR 04: no RANK name definition.<<<
This error occurs if you leave out the third step, which is to assign rank names. In our example files, you
would get this error if you omitted:

RANK NAMES =
BOURDON 16'
PRINCIPAL 4
LARIGOT 1 /3

NOTE: The compiler version 1.0 places this message immediately after the next declaration, whichisa
stops declaration. ERROR 08 messages will accompany ERROR 04 if any stop rank assignments were
made.

>>>ERROR 05: no STOP name definition.<<<
This error occurs when you have omitted the name of a stop, as indicated below:

SWELL STOP1=
NAME: I error, no stop name supplied
RANK: BOURDON 16
ZONE 1: C6
PITCH1: +12

>>>ERROR 06: illegal MIDI channel number.<<<
Lega MIDI channels are 1 through 16. Numbers outside this range will generate this error message.

>>>ERROR 07: illegal STOP number.<<<
Legal stop numbers are 1 through 14. Numbers outside this range will generate this error message.

>>>ERROR 08: unknown RANK.<<<
This message occurs if you use arank name that was not defined using the rank declaration:
RANK NAMES =

Most typically it occurs because it has been inadvertently spelled differently. (Don't worry about spacesin
your names. " Principal 4'" and " Principal 4 " will be treated the same by the compiler.)
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>>>ERROR 09: illegal ZONE limit.<<<
This error occurs if you attempt to define a zone upper limit that is not on the keyboard. Thiswould mean
that you attempted to define a note outside the range of C1 to C6 as the upper limit of a zone.

GREAT STOP 1=
NAME: PRINCIPAL 8
RANK: BOURDON 16'

ZONE 1: A1 I error, below C1
PITCH1: +12
RANK: PRINCIPAL 4
ZONE 1: C7 | error, above C6
PITCH1: 0

>>>ERROR 10: illegal ZONE number.<<<
This error occurs if you attempt to define more than 6 keyboard zones.

GREAT STOP 4 =
NAME: MIXTURE III
RANK: SPITZPRINCIPAL 4
ZONE 1: F#3
PITCHL: +24
ZONE 2: F4
PITCHL: +12
ZONE 3: F5
PITCHS: +0
ZONE 4: C5
PITCH2: +12
PITCHS: 0
ZONE 5: C6
PITCH1: 0
PITCH2: 0
ZONE 6: F5
PITCHS: -12
ZONE 7: C5
PITCH2: -24

>>>ERROR 11: illegal PITCH limit.<<<

Anillegal pitch limit is one that would generate an illegal MIDI note number. The compiler checks the
top of the current zone and adds the pitch offset to it and checksto see if you fall outside the MIDI note
number range of 0 to 127. If you do, you get this error message.
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>>>ERROR 12: illegal PITCH number.<<<

Legal pitch number assignments are PITCH 1, PITCH 2and PITCH 3. If you attempt to assign

more pitches, you generate this error message.

>>>ERROR 15: no TREMOL O definition.<<<
This message occursif you omitted the fourth declaration, which is for tremolo:

TREMOLO ASSIGNMENT =
CONTROL 1: 5
RANK 1: PRINCIPAL 4
CONTROL 2: 5
RANK 2: LARIGOT 113

NOTE: Compiler version 1.0 displays this error message on the screen, but places it incorrectly in the
error file. It placesit after every stop declaration instead of at the point of omission.

>>>ERROR 16: no EXPRESSION definition.<<<
This message occurs if you omitted the fifth declaration, which is for expression:

EXPRESSION ASSIGNMENT =
CONTROL: 5
RANK: PRINCIPAL 4

NOTE: Compiler version 1.0 incorrectly places this error in the error file. It placesit after every stop
declaration instead of at the point of omission. It also indicates this error multiple times on the screen
(when, of course, it can only be omitted once!).
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>>>ERROR 17: unknown STOP assignment operator.<<<

This error occurs if you use an undefined STOP assignment operator (or misspell alegal one). The STOP
assignment operators are NAME: , RANK: , ZONE #: (where#is1-7) and PITCH #: (where #isfrom 1-
2) and are used as shown below:

SWELL STOP1=
NAME: FLUTE 8
RANK: BOURDON 16' I 97 pipe rank
ZONE 1: C6 I division control isall 61 keys
PITCH1: +12 I play pipes 13-73 of thisrank

>>>ERROR 18: ZONE assignment out of sequence.<<<
This error occurs if you do not sequentially assign zones. The following source code would cause this
error:

GREAT STOP 4 =
NAME: MIXTURE Il
RANK: SPITZPRINCIPAL 4
ZONE 1: F#3
PITCH1: +24
PITCHZ2: +36
ZONE 3: F4 I error, zone should be 2, not 3
PITCH1: +12
PITCHZ2: +24
ZONE 2: F5
PITCH1: +24
PITCH2: +12
PITCH3: +0

>>>ERROR 19: |abel exceeds 40 characters.<<<
Labels, which are the names of system, divisions, ranks and stops, must be less than 40 charactersin
length. Thisisan arbitrary limit, but it was felt that it would accommodate most labels.

>>>ERROR 20: unknown process declaration.<<<
This error occursif you either attempt to use an undefined declaration or you inadvertently misspell one
that's defined. The following source code would cause this error:

DVISION MIDI ASSIGNMENTS = I error, misspelled DIVISION

>>>ERROR 21: source line longer than 80 characters.<<<

This error occurs occasionally if you add comment lines that make any one line over 80 charactersin
length. Thisisan arbitrary limit, but it was felt that it most users would be listing in 80 column width
and would want to be notified if they were about to wrap.
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>>>ERROR 22: PITCH assignment out of sequence.<<<
This error occurs if you do not assign pitches sequentially. The following source code would cause this
error:

GREAT STOP 4 =
NAME: MIXTURE Il
RANK: SPITZPRINCIPAL 4

ZONE 1: F#3
PITCH1: +24
PITCHZ2: +36

ZONE 2: F4
PITCH1: +12
PITCHZ2: +24

ZONE 3: F5
PITCH1: +24
PITCH3: +12 I error, PITCH2 should have been next, not PITCH3
PITCHZ2: +0

ZONE 4: C5
PITCH1: +24
PITCHZ2: +12
PITCH3: 0

ZONE5: C6
PITCH1: +12
PITCH2: 0

>>>ERROR 23: illegal TREMOL O assignment.<<<
This error occursif you attempt anything other than a CONTROL 1: , CONTROL 2: , RANK 1: or RANK
2: assignment (e.g. CONTROL 3: 5 or RANK 3: Principal 4).

>>>ERROR 24: duplicate MIDI chan assignment.<<<
This error occurs when you have assigned the same MIDI channel to two divisions. The following source
code would cause this error:

DIVISION MIDI ASSIGNMENTS =
SWELL: 1
GREAT: 2
DUMMY: 4
PEDAL: 2 I error, channel 2 was aready assigned to the GREAT
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>>>ERROR 25: duplicate DIVISION assignment.<<<
This error occurs if you inadvertently assign the same division twice. The following source code would
cause this error:

DIVISION MIDI ASSIGNMENTS =
SWELL: 1
GREAT: 2
DUMMY: 4
SWELL: 3 I error, Swell division was previously defined

>>>ERROR 26: duplicate RANK assignment.<<<RANK NAMES =
This error occurs if you inadvertently assign the same rank twice. The following source code would cause
this error:

RANK NAMES =
BOURDON 16'
PRINCIPAL 4'
LARIGOT 1 1/3
BOURDON 16 I error, BOURDON 16' was previoudly defined
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APPENDIX A - SOURCE CODE EXAMPLES
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! examplel.src shtlof 4
I filename: examplel.src

I

I Thisis an example PTM source file for a small pipe system having

I two manuals (Swell and Great), a pedal and three ranks of pipes.

!
!

I Firgt, declare the system name.
SYSTEM =
Examplel

I Second, declare the division names and their associated MIDI channels.
I Thefirst division named is Division 1, the second is Division 2 etc.
I Division number isimportant to coupling.

I Note that even though there are only three divisions in this system,

I four division names were used. Division three isadummy division,
I or place holder. Currently available inter-divisional coupling is

I Division1->Division 2

I Division1->Division 4

I Division 2 -> Division 4

I The use of the dummy division allows the following coupling to be
I established

I Swell to Great

I Swell to Pedal

I Great to Pedal

DIVISION MIDI ASSIGNMENTS =
SWELL: 1 I Division 1 xmits on MIDI chan 1
GREAT: 2 I Division 2 xmits on MIDI chan 2
DUMMY: 4 I dummy division assigned unused MIDI chan
PEDAL: 3 I Division 4 xmits on MIDI chan 3

I Third, declare the names of the pipe ranks. The order of the pipe ranks
I determines the associated PTM output. These can be rearranged and
I grouped as desired.

RANK NAMES =
BOURDON 16' I PTM#1, RANK1 output, 97 pipes
PRINCIPAL 4 I PTM#1, RANK2 output, 61 pipes

LARIGOT 1 /3 I PTM#2, RANK 1 output, 61 pipes



! examplel.src sht2of 4

I Fourth, assign the tremolo location and its MIDI control channel.
I There are two tremolo controls. They can be controlled by any MIDI
I channel and located on any rank.

TREMOLO ASSIGNMENT =
CONTROL 1: 5 I Bn 01 01 = off; Bn 01 11 = on; n=4
RANK 1: PRINCIPAL 4 I location = Principal 4 = PTM#1, RANK?2
CONTROL 2: 5 I Bn 01 01 = off; Bn 01 11 = on; n=4

RANK 2: LARIGOT 113 I location = Principal 4 = PTM#2, RANK1

I Fifth, assign the expression location and its MIDI control channel.
I Thisisdone asit was for tremolo, except that there is only one control
I'and therefore no numeric suffix added to CONTROL and RANK.

EXPRESSION ASSIGNMENT =
CONTROL: 5 I Bn0O7 vv; vw=0-127,n=4
RANK: PRINCIPAL 4 I location = Principal 4 = PTM#1, RANK2

I Finally, you begin the entry of stop definitions. Thisis done division

I by division. Each division can have 14 stops. Each stop can associate

I multiple ranks. Each rank can respond to six keyboard zones. Each zone
I can control three different pitches (or pipes).

! SWELL STOPS ---------
SWELL STOP1=
NAME: FLUTE 8
RANK: BOURDON 16' I 97 pipe rank
ZONE 1: C6 I division control is all 61 keys
PITCH1: +12 I play pipes 13-73 of thisrank
SWELL STOP2 =
NAME: PRINCIPAL 2
RANK: PRINCIPAL 4 I rank one of two, 61 pipes
ZONE 1: C5 I division control islower 49 keys
PITCH1: +12 I play pipes 13-61 of this rank
RANK: BOURDON 16' I rank two of two, 97 pipes
ZONE 1: C6 I division control is upper 12 keys
PITCH1: +36 I play pipes 86-97 of this rank
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SWELL STOP 3 =
NAME: LARIGOT 1 1/3
RANK: LARIGOT 1 1/3
ZONE 1: C6
PITCH1: 0

examplel.src

I 61 pipe rank
I division control isall 61 keys
I play pipes 1-61 of this rank

GREAT STOP 1=
NAME: PRINCIPAL 8
RANK: BOURDON 16'
ZONE 1: C6
PITCHL: +12
RANK: PRINCIPAL 4
ZONE 1: C5
PITCH1: 0

GREAT STOP 2 =
NAME: FLUTE 8
RANK: PRINCIPAL 4
ZONE 1: C5
PITCHL: +12
RANK: BOURDON 16'
ZONE 1: C6
PITCHI1: +36

GREAT STOP 3=
NAME: OCTAVE 4
RANK: PRINCIPAL 4
ZONE 1: C6
PITCH1: 0

GREAT STOP 4 =
NAME: FLUTE 2
RANK: BOURDON 16'
ZONE 1: C6
PITCHL: +12

GREAT STOPS ---------

I rank one of two, 97 pipes
I division control isall 61 keys
I play pipes 13-73 of thisrank
I rank two of two, 61 pipes
I division control islower 49 keys
I play pipes 1-49 of this rank

I rank one of two, 61 pipes
I division control islower 49 keys
I play pipes 13-61 of thisrank
I rank two of two, 97 pipes
I division control is upper 12 keys
I play pipes 86-97 of this rank

I 61 pipe rank
I division control is all 61 keys
I play pipes 1-61 of this rank

I 97 pipe rank
I division control is all 61 keys
I play pipes 13-97 of thisrank

sht3of 4
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examplel.src

PEDAL STOPS ---------

PEDAL STOP 1=
NAME: GEDECKT 16'
RANK: BOURDON 16'
ZONE 1: G3
PITCH1: 0

I 97 pipe rank
I division control is 32 pedals
I play pipes 1-32 of this rank

sht4of 4
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! example2.src shtlof 4

I filename: example2.src

!

I Thisis an example PTM source file for a small pipe system having
I two manuals (Swell and Great), a pedal and three ranks of pipes.

I This source file includes an example of a mixture.

!
!

I Firgt, declare the system name.
SYSTEM =
Example2

I Second, declare the division names and their associated MIDI channels.
I Thefirst division named is Division 1, the second is Division 2 etc.
I Division number isimportant to coupling.

I Note that even though there are only three divisions in this system,

I four division names were used. Division three isadummy division,
I or place holder. Currently available inter-divisional coupling is

I Division1->Division 2

I Division1->Division 4

I Division 2 -> Division 4

I The use of the dummy division allows the following coupling to be
I established

I Swell to Great 8
I Swell to Pedd 8
I Great to Peda 8'
DIVISION MIDI ASSIGNMENTS =
SWELL: 1 I Division 1 xmits on MIDI chan 1
GREAT: 2 I Division 2 xmits on MIDI chan 2
DUMMY: 4 I dummy division assigned unused MIDI chan
PEDAL: 3 I Division 4 xmits on MIDI chan 3

I Third, declare the names of the pipe ranks. The order of the pipe ranks
I determines the associated PTM output. These can be rearranged and
I grouped as desired.

RANK NAMES =
BOURDON 16' I PTM#1, RANK1 output, 97 pipes
SPITZPRINCIPAL 4 I PTM#1, RANK2 output, 73 pipes
PRINCIPAL QUINT 2/3 I PTM#2, RANK 1 output, 42 pipes
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sht2of 4

! example2.src

I Fourth, assign the tremolo location and its MIDI control channel.
I There are two tremolo controls. They can be controlled by any MIDI
I channel and located on any rank.

TREMOLO ASSIGNMENT =
CONTROL 1: 5 I Bn 01 01 = off; Bn 01 11 = on; n=4
RANK 1: SPITZPRINCIPAL 4 I location = Principal 4 = PTM#1, RANK?2
CONTROL 2: 5 I Bn 01 01 = off; Bn 01 11 = on; n=4

RANK 2:  PRINCIPAL QUINT 2/3 I location = Principa 4' = PTM#2, RANK1
I Fifth, assign the expression location and its MIDI control channel.

I Thisisdone asit was for tremolo, except that there is only one control

I'and therefore no numeric suffix added to CONTROL and RANK.

EXPRESSION ASSIGNMENT =
CONTROL: 5
RANK: SPITZPRINCIPAL 4

I'Bn07vv; w=0-127,n=4
I location = Principa 4' = PTM#1, RANK?2

I Finally, you begin the entry of stop definitions. Thisis done division

I by division. Each division can have 14 stops. Each stop can associate

I multiple ranks. Each rank can respond to six keyboard zones. Each zone
I can control three different pitches (or pipes).

! SWELL STOPS ---------
SWELL STOP 1=
NAME: FLUTE 8

RANK: BOURDON 16 I 97 pipe rank

ZONE 1: C6 I division control is all 61 keys
PITCH1: +12 I play pipes 13-73 of thisrank
SWELL STOP2 =

NAME: FLUTE 4

RANK: BOURDON 16' I 97 pipes rank

ZONE 1: C6 I division control isall 61 keys
PITCH1: +24 I play pipes 25-85 of this rank
SWELL STOP 3=

NAME: PRINCIPAL 2

RANK: SPITZPRINCIPAL 4

I 73 pipe rank

ZONE 1: C6 I division control is all 61 keys
PITCH1: +12 I play pipes 13-73 of thisrank
! example2.src
! GREAT STOPS ---------
GREAT STOP 1 =

NAME: PRINCIPAL 8
RANK: BOURDON 16'
ZONE 1: C6
PITCHL: +12

I rank one of two, 97 pipes

I division control isall 61 keys
I play pipes 13-73 of thisrank

sht3of 4
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RANK: SPITZPRINCIPAL 4
ZONE 1: C5
PITCH1: 0

GREAT STOP 2 =
NAME: OCTAVE 4
RANK: SPITZPRINCIPAL 4
ZONE 1: C6
PITCHL: +12

GREAT STOP 3=
NAME: FLUTE 2
RANK: BOURDON 16'
ZONE 1: C6
PITCH1: +36

I rank two of two, 73 pipes
I division control islower 49 keys
I play pipes 1-49 of this rank

I 73 pipe rank
I division control is all 61 keys
I play pipes 13-73 of thisrank

I 97 pipe rank
I division control is all 61 keys
I play pipes 37-97 of thisrank
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! example2.src sht4of 4

GREAT STOP 4 =
NAME: MIXTURE Il
RANK: SPITZPRINCIPAL 4 I rank one of two, 73 pipe rank
ZONE 1: F#3 I division control iskeys 1-31
PITCH1: +24 I play pipes 25-55
PITCH2: +36 I play pipes 37-67
ZONE 2: F4 I division control is keys 32-42
PITCH1: +12 I play pipes 44-54
PITCH2: +24 I play pipes 56-66
ZONE 3: C5 I division control is keys 43-49
PITCH1: +24 I play pipes57-73
PITCH2: +12 I play pipes 55-61
PITCH3: 0 I play pipes 43-49
ZONE 4: F5 I division control is keys 49-54
PITCH2: +12 I play pipes 61-76
PITCHS3: +0 I play pipes 49-54
ZONE 5: C6 I division control is keys 55-61
PITCH1: +12 I play pipes 67-73
PITCH2: 0 I play pipes 55-61
RANK: PRINCIPAL QUINT 2/3 I rank two of two, 42 pipe rank
ZONE 1: B1 I division control is 1-12
PITCH1: +12 I play pipes 13-24
PITCH2: +0 I play pipes1-12
ZONE 2: F3 I division control is 13-30
PITCH1: +0 I play pipes 13-30
ZONE 3: C5 I division control is 31-49
PITCH1: +0 I play pipes 31-49
PITCH2: -12 I play pipes 19-37
ZONE 4: C6 I division control is 50-61
PITCH1: 0 I play pipes 50-61
PITCH2: -12 I play pipes 38-49
PITCH3: -27 I play pipes 13-34
! PEDAL STOPS ---------
PEDAL STOP1=
NAME: GEDECKT 16'
RANK: BOURDON 16' I 97 pipe rank
ZONE 1: G3 I division control is 32 pedals

PITCH1: 0 I play pipes 1-32 of this rank
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