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SERVICE MANUAL
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MUSIC TECHNOLOGY, INCORPORATED




This service manual is valid for both the T1 and T2
for though the two instruments are different, for
musical performance the electric wiring is the
same.

In effect almost all the T1 plates are also used on
the T2 and therefore this service manual is based
on the description of these plates.

There are also plates which are used only on the T1
or only on the T2 and these have been dealt with
separately.

We may think of the Tl and the T2 as being
formed of two assemblies of plates, the first assem-
bly we shall describe makes the FLUTE and PER-
CUSSION possible and the second the BASS.



FLUTE AND
PERCUSSION

With this system (or assembly of plates) we obtain
the sound of the FLUTE and PERCUSSION. In
particular in the T1 model, the system provides the
performance of the keyboard, in the T2 model the
same system used in T1 plus the SUSTAIN, provi-
de the performance of the upper manual and a re-
duced system the lower manual (the system for
the T2 lower manual is reduced since this keyboard
nas no percussion). This system utilizes an electro-
nic contact- board; the basic theoretical electric
diagram of this board is shown in Fig. 1.

FIG. 1

Two signals are applied through two resistances on
the emitter of transistor T1.

The first is a 0 ++ 15V amplitude Frequency (F)
and the other a key (K) which on rest leaves 150K
open (in actual fact at a certain positive voltage)
and when working hangs the 150K to a voltage of
around — 6.5V,

The OUT point is polarized with a positive voltage
of +7.5V. If we now connect Vbc (T1 base control
voltage) to the potential of OV (GND) we find
that as soon as key K is brought to working posi-
tion (i.e. about — 6.5V) on the collector of transi-
stor T1, the frequency of point F is seen. In effect,
in the conditions which we have just described, T1
has passed to conducting under the action of a key
and has therefore carried out the function of ele-
ctronic switch for a key and for a note.

All that is necessary now to obtain the nine musi-
cal feet is to expand this concept vertically nine
times using key K as a control and making sure ni-
ne different and appropriate frequencies arrive at
point F (see Figure 2).
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FIG. 2

The electronic contact board used in models T1
and T2 employs this basic concept exactly, the
only variation being that point Vbc is not conne-
cted permanently to potential OV (GND), but is
connected to a variable potential between — 4V
and OV so that the amplitude contro! (volume) of
the output signal is directly on the transistor base
(see Figure 3).




If we now think of key K being always pressed
down (— 6.5V) we can see that on the collector of
T1 the amplitude of the signal is always proportio-

nate to Vbc. In particular we will have nil amplity-

de with VBC at — 4V and maximum amplitude
with Vbc at OV. Developing Fig. 2 horizontally
(61 times), we have FLUTE and PERCUSSION on
nine musical feet (16’ -51/3'-8"-4'-22/3"-2"-
136" - 11/3" - 1') for 61 keys where the volume
control of each musical foot is obtained with a vol-
tage varying from — 4V to 0 and where the same
filter serves the FLUTE and also the PERCUSSION
(i.e. the Vbc is exploited to provide both the FLU-
TE as well as the PERCUSSION; we will discuss
this basic concept in more detail further on).
Particular attention was given (in the practical ver-
sion we shall be examining) to the reply speed of
this system. It is well known that every electronic
contact board has problems with transistors desi-
gned for connecting and for releasing; these pro-
blems are expressed by disturbing clicks when a
key is pressed or released. To eliminate this click,
the connecting and release fronts must be slowed
down, but in this case the problem of a windy
sound arises, typical of loose connections, which,
though it is definitely less disturbing than the click
is still absolutely unacceptable in keyboards such
as the T1 and T2. in this electronic contact board
system the problem was solved by a signal (PER-
CUSSION GATE) which blocks the audio path for
about 10 m/sec and after the 10 m/sec have
elapsed restores the audio path when all the pheno-
mena associated with connecting transistors have
ended. The result is a spontaneous sound free of
any connecting clicks.

The polarization of the collector of the basic
electronic switch module (FIG 1) is effected dire-
ctly at the filter input stage as can be seen in FIG.
4. The divider 3K3//3K3 supplies the + pin of the
operational amplifier a voltage of + 7.5V which
trough Rr and Rs is applied to the T1 collector.

Rv

FIG. 4

When K is brought to — 6.5V (key lowered) F is
transferred to the output of OP1 which is sym-
metric with respect to + 7.5V which is the voltage
guaranteeing the maximum amplitude of the signal
since OP1 is fed between + 15V and GND. The
value of Rs and Rr determines the amplification
factor of OP1.

Now let us examine the system in practice. We will
begin with the biock diagram and then go on to
examine each plate contained therein.

In the bilock diagram when the same plate is com-
mon for T1 and T2 asingle line is shown, but when
different plates are involved, the lines for plates
T1, T2 UM (Upper manual) and T2 LM (Lower
manual) are specified.
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MASTER OSCILLATOR DWG 6 - DWG 6B

The function of this plate is to supply the frequen-
cy at 2.00024 MHz to pilot the MOSTEK 50240
octave generator which is situated in plate P 485.
The oscillating element is composed of the two
sections of74LS221 connected as shown in the
wiring diagram.
The most important factor that determines the
frequency of oscillation, in addition obviously
to the RC groups of pins 15 - 14 - 7 - 6, is the
voltage of point A which must be about 4V. The
value of this voltage is kept stable, through the
reaction of the operational amplifier 741, by the
5.6V Zener diode.
The 2.00024 MHz rating is obtained by setting the
‘CH potentiometer at che center of its course,
the PITCH BENDING potentiometer at the center
of its course, and the RANGE modulation poten-

tiometer at zero, at the same time operating the
two 1K trimmers located at pins 15 and 7 of
74L.5221. The setting must be obtained by opera-
ting the two trimmers and making sure they are
stopped at the end of the setting in the same posi-
tion so that the duty cycle of 2.00024 MHz is 50%.
The PITCH, PITCH BENDING and MODULA-
TION do not affect the RC time constants but
influence the voltage of point A in direct pro-
portion. 723 serves to feed (+5V) TTL.

7493 serves to divide by a factor of 4 the 2.00024
MHz in order to guide M 147 (BASS SECTION)
with 500.06 KHz.

The rest of the circuity in this plate (1 x 1458;
1 x 741) serves to obtain the low frequency oscilla-
tor for frequency and amplitude modulations.
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ELECTRONIC CONTACT BOARD

OCTAVE GENERATOR AND DIVIDERS
KEYBOARD INTERFACING - DWG 7 - DWG 7 B

DWG 7 contains the following plates:

a) P488 - Mechanical contact board - e) P486
This printed circuit holds the contact
springs and i1s under the keyboard.

b) P484 - Connector holder and interconnections
Through the card to card connectors,
this printed circuit supports the plate
described below and effects interconne- f) P480
ctions between the various plates.

c) P487 - Gates
This printed circuit contains the small
interface modules of the keyboard.
— 6.5V of each key, before reaching the
analog switches making up the electronic
contact board, pass through this plate.

d) P485 - Dividers and octave generator
MOSTEK 50240 is on this printed
circuit and, through the HBF 4727's,%the
first three divisions of the output fre-
quencies of 50240 are completed here.

- Dividers

This printed circuit, through P484,
receives the third divisions and comple-
tes the subsequent divisions of the out
put frequencies of 50240 up to the
seventh.

-P481 - P482 - P483

These printed circuits, by using the 1¢-
channel transistor TDA 0470 D, comple-
te the 549 analog switches necessary for
making up the electronic contact board
of each Tl and T2 manual. The small
module design was used to facilitate the
connections necessary for filtrating the
output signals per octave.

The. number 549 dérives from 61 x 9 =
549 where 61 is the number of keys.
and 9 the number of musical feet.
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INPUT

VbeX9
CLOCK /
POWER

TO FILTER 7

——————eem e TO FILTER 6

TO FILTER 5
TO FILTER 4

’-—— P 482 DW47

FROM
KEYBOARD

P 487 (GATES) DWG7

P 486 (DIVIDERS B) DWG7
P 483 PWG7

P 481 DWG7

P 482 DWG7

P 485 (DIVIDERSA) DwW47

TO FILTER 3
TO FILTER 2
TO FILTER 1




PLATES CONNECTED ON P 484
DWGS8 -DWG8B 1-2-3-4-5
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c) P480 - P481 - P482 - P483 - Small modules of the analog switches
By combining these four small modules in an appropriate manner, the 9 musical feet are set .
up for filtrating the output frequencies per octave. )
The layout is shown in DWG 5, DWG 7 and DWG 7B.
Connection between the various small modules leading to the filters is shown in DWG 7.
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a) P487 - Gates (see DWG 7) .

On point Tn, at rest, there is a voltage of about +0.6V because of the +15V - 47K - 4700hm
diode path towards earth; this voltage, independently of Vbc (see Fig. 1), keeps all the ana-
logic switches open.
When a key (for example K 1) is pressed at point T1 the voltage of the bar (which is about
— 6.5V) is transferred and the analog switches concerning K 1 (which are 9) are closed and
the nine relative frequencies pass to output with amplitude proportional to the Vbe. The
F 1 - micro capacitor and the 470ohm resistance serve to avoid hearing disturbing conne-
cting and releasing clicks.

Faaescasu2 comnit o sasoe
---------

g 5 B
B g B

b) P485 - P486 - Dividers and octave generators '
These two plates have as input the 2.00024 MHz and as output all the 96 frequencies neces-

sary for completing a 61-key manual set up in 9 different musical feet.




ELECTRONIC CONTACT BOARD CONTROL
CIRCUIT - DWG 9 AND DWG 9B
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The functions associated with the electronic
contact board which this plate carries out are the
iollowing (see DWG 5):

a) To supply, for each musical foot, a voltage con-
trol for the TDAO470 D (Vbc) bases. This con-
trol (for example the control wire for the 16’
which is called B16') provides velume informa-
tion for the FLUTE voice as well as volume and
decay information for the PERCUSSION voice.

b) Teo supply preset combinations.

c) To supply the negative voltage for the bar
(about — 6.5V).

-d) To supply the impulse of a pressed key in order

to control the percussion envelope and to inhibit"

the audio path for about 10 m/sec.
-e) To supply the impulse for the PIK effects.

We previously mentioned the fact that the base
control voltage (see DWG 3) varies from — 4V to
OV. In particular we can add that when the Vbc is
at — 4V even if a Kn key is pressed no output si-
gnal passes through the corresponding TDA 0470
D path.

One begins to see the output signal as soon as the
— 4V Vbc begins to rise towards zero (GND). The
closer the Vbc is to zero, the greater the output si-
gnal. With this in mind we can go on to observe the
resistive divider connected by pin 5 of All. The
RV1 4K7 trimmer must be set to that there is a
voltage of about 2.5V at pint 5 of All. The cur-
rent which passes on the 820ohm is therefore
about 30 mA which means that the veoltage drop
on 4700hm is about 1.5V.

We observe that since

Vv820ohm + V470ohm =25+ 1.5 =4V

the resistive divider of the RV1 trimmer serves to
supply the already mentioned 4V which is the po-
sitive Vbc (instead of the negative which we need)
. and that this voltage is divided into two parts.

With voltage V4700hm (1.5V) we control the flute
volume through the drawbars, with voltage V820
ohm (2.5V) we control the percussion volume

using the selector keys. .
To follow the path of these two veoltages, let us
assume we are working with the 16’ with the preset
selector in drawbars.

At pin 1 of A10 we have a voltage equal to +1.5V
and this voltage is connected to a lateral of the 16’
drawbars; the other lateral through the gate (11 -
10 - 12) of SW3 is connected to GND. The 16’
drawbars center (point 42) can therefore give a per-
formance which goes from +1 5V to zero. The vol-
tage which is then found at pin 5 of Al (+1.5V to
0) we find again at pin 7 of Al, at pin 8 of SW1
and at pin 9 of SW1.

At pin 7 of All we have a voltage of +2.5V and
this voltage, through the DECAY PERC potentio-
meter, holds the 2 micro 2 capacitor of pin 3 of
All at +2.5V. We also find this +2.5V at pin 1 of
P 16'. At P 16' foot rest we again find +2.5V
through the connection with pin 7 of All. There-
fore, independently of how we find P 16' at point
18, we find +2.5V.

For the (1 - 2 - 3) section of Al, the following rela-
tionship applies:

VR2 , _VRI
Vpin1=Vbc 16'=—R3 (“Z5= + —R1
REL 1
25
Vbe 16' = —100K (—=2— + )y —av

100K 100K

In other words in rest conditions the 16’ Vbc is at
— 4V and therefore the analogic switch is blocked.
By observing FIG 10

Vesli

oy
ey R
AREA (25V) (vo- ~Max)
) :

FI1G. 10




we can see how from — 4V to — 2.5V there is an
area reserved for the drawbars (the volume adjust-
ment limit of which is therefore 1.5V) while from
— 2.5V to OV there is an area reserved for percus-
sion (the adjustment limit of which controlled by
the VOL PERC potentiometer is therefore 2.5V).

The percussion envelope starts each time the 2 mi-
cro 2 capacitor of pin 3 of All is discharged to O
by transistor TR1 which is closed each time the
PERCUSSION GATE is present in the base. To see
how the PERCUSSION GATE is generated, let us
observe the RV2 4K7 trimmer. This trimmer must
be operated so that at point 40 there is a voltage of
about — 6.5V which is the supply voltage of the
common bar. As soon as a K key is pressed on
TR2, a current passes which changes the condition
of Al10 pin 7 which, from a position of rest at
+15V goes to — 15V; under these conditions the
TR3 collector goes from +15V to zero and as soon
as a key is pressed pins 12- 13 of N1 feel a negati-
ve front (from +15V to 0) which when differentia-
ted at N2 pin 11 makes a positive voltage impulse
appear which is the PERCUSSION GATE lasting
about 10 m/sec.

Now let us consider the test norms for the plate
under examination (P497)

a) Set the RV1 trimmer so that the voltage at
point (B) is +4V (or at All pin 5 +2.5V).

b) Having set the voltage, make sure that at pin
7 and pin 1 of All the voltage is +2.5V and
that at pin 1 of A10 it is+1.5V.

c) Insert PRESET 1 and keep all the drawbars at
zero. Make sure that pins 1 of Al - A2 - A3 -
A4 - A5 - A6 - A7 - AB - A9 are all at —4V
+100 mV. This reading is extremely important
since the perfect functioning of the drawbars
depends on it. Consequently, you must make
sure that besides being around — 4V there are
no differences greater than 20 — 30 mV between

these voltages.

Now, still with preset 1 connected, we can
observe, again at pins 1 of Al ............. A9, the
exact operation of the drawbars which when
brought from 0 to 8 must increase — 4V at every
trip until — 2.5V is reached when the drawbar is
at 8.
In each one of the Al ............ A9 pins 1 we can
see that the relative percussion increases the vol-
tage towards the zero of 2.5V to return to the
starting value at a time period established by the
percussion decay.

d) Connect presets 2 - 3 - 4, respecting the follo-
wing table which gives the position of the gate
of the analog switches for each preset:

o
2
O
0
N
O
3
O
p )
'

Vi H L L L
V2 H L H H
V3 H H H L
V4 H L H L
V5 H H H L
V6 H H H L
V7 H H H L
v8 H H L H
V9 H H H L
V1o H H H L
Vii H H H L
V12 H L L L

N.B.: H =analogswitches closed (R =0)
L = analog switches open (R =00)

e) Adjust the trimmer so that the initial voltage on
the TR1 collector is — 6.5V. This voltage under
the action of n pressed keys (for example 10
keys) must not go above —6V.

It is always preferable to set the — 6.5V a se-
cond time at the end of the test, i.e. when the
entire organ is functioning, to see if it is possible
to go a little below — 6.5V since the lower this
vohtage is the more the instrument gives a signal.
The limit is about 100 mV above the negative
voltage, at which we note that the instrument
plays, even with all the drawbars at zero. The .
operation of the PRESETS is based on the cha-
racteristics of 4016. For this analog switch we
can say that when its GATE is at +15V the resi-
stance between the input and output terminals
is practically zero ohm, while if the gate is at
0V, the same resistance becomes infinite. The
‘truth’ table shows that as soon as one of the
PRESETS is selected (PR2, PR3, PR4), gate U12
of a SW3 section is brought to OV (GND).

This inhibits the drawbars since the +1.5V, no
longer having reference towards GND, is no
longer under control and is present, regardless of '
the position of the various drawbars, at pins 5 of
Al - A2 - A3 - A4 - A5 - A6 - A7 - A8 - A9.
1.5V is therefore also present at pins 7 of these
operational amplifiers and, keeping in mind the
section of 4016, REL 1 becomes

Vpin1 = —R3( o\é%ﬂf‘l'{)\g . YRI)

REL 2
of which: :

1,5V, 25 .

)= —4v
+ 100K 100K ‘

a) Vpin2 = — 100K(0



i.e., when the gate is at +15V (H) there is no
sound of that foot on the preset.

15V + 2,5 )

b) Vpin1 =~ 100K ( 00 + 100K 100K

or

Vpinl =— 100K (0 +%)=—2,5v

i.e. when the gate is at OV (L) there is the sound
of that foot in the present.

Therefore to assure the formation of the various
combinations simply direct the gates of the
various 4016’s as shown in the preset ‘truth’
table.

We observe at points 27, 28, 29, 30 how the ad-
dition of each preset excludes the preceding one
and that the various combinations are obtained
by diodes connected to AND.

The presence of a resistance in parallel with so-
me sections of 4016 serves to adjust the amount
of musical feet present in a certain preset.
Adjustment a) in the case of the LOWER MA-
NUAL of T2 (T2LM) is made on the 4K7 trim-
mer of pin 3 of A10 so that there will be a +4V
voltage at pin 1 of A10. (See DWG 13).
Adjustment e) for the UPPER MANUAL of T2
(T2UM) is always made on the RV2 trimmer so
that there will be an initial voltage of about
— 8V on the collector of TR2.

This increase in the negative voltage of the bar is
due to the fact that the Sustain is present on the
T2UM.

FLUTE AND PERCUSSION FILTERS

DWG 11 AND DWG 11B
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This plate holds the filters which serve to obtain
the tone colors characteristic of CRUMAR organs.
The first section of each filter serves as polarization
for the TDA 0470 D (see Fig. 3) and as amplifier
for the output signal towards the filter.

The filters (seven altogether) are set up by octaves
as mentioned previously. This means that the octa-
ves of different musical feet which have the same
frequencies are directed towards the same filter as
can be seen in the following diagram:

Fi F2 Fya - H
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‘The flute filters are set on-the G of each octave
after the instrument has been put in frequency
(MASTER OSCILLATOR at 2.00024 MHz) by
proceeding as following:

a) Connect the drawbars and set the 16’ at 8.
b) Play the second G (beginning from the left)

FLUTE

GATE

FLVTE
ouT

FIG. 11

The system we have just described is to be adapted
to the various keyboards (T1 - T2UM - T2LM)
trying to respond to the different needs with a mi-
nimum of variations.

T1

On the T1 the electronic contact board for obtai-
ning the FLUTES and PERCUSSION is exactly the
same as the one described.

T2 UM

There is a variation of the T1 system on'the T2 UM
since sustain is included in this manual. The only
plate that varies is P 487 (GATES) which is repla-

and set the relative filter by operating the
adjustment trimmer till the maximum amplitu-
de of the output signal is obtained. We recom-
mend using an oscilloscope.

c) Repeat the operation described in paragraph b)
on the third, fourth, and fifth G* , with the 16’
always set at 8. :

d) Set the 16" on zero and the 8’ on 8.

e) Repeat the opera’uon described in paragraph b)
on the fifth G

f) Set the 8’ on zero and the 4’ on 8.

g) Repeat the operatlon described in paragraph b)
on the fifth G*

h) Set the 4' on zero and the 2’ on 8.

i) Repeat the opera’uon described in paragraph b)
on the fifth G* to set the last of the seven
filters.

At the end of the filters and immediately after
preamplifier A, we can see how the PERCUSSION
GATE, through T1, cancels the slow attack tran-
sient, in order to permit the sound to reach the
audio paths only when running speed is reached
(see DWG10 and FI1G.11)

}

p Uil
N

ced by P 525. This plate contains the interface ga-
tes as always, but in addition also the small sustain
meodules (61). We can see from the wiring diagram
that as soon as the sustain is connected, PERCUS-
SION is disconnected. See DWG 12 and DWG i23.
The rest is exactly the same as the T1 system.

T2 LM

There is a variation of the T1 system on the T2 LM
since this manual dees not include PERCUSSION.
The only" plate that changes is the P 497 which -is
replaced by P 527, which is a simplied version of
the previous one.

See DWG 13 and DWG 13B.



2a2[ | 0K,
. O~ 10 PEACUSSION ONIGFF EWITCHEBIEEE WG of
Wt
| P518
. oMo
e O~ TO FLUTE FILTEN ISEE OWE T
PENCUSIION ‘—‘oﬂ" L)

’ +157
I
|

SUSTAI ANJOFF SWITCHIA~N—C)

L
+15¢

Lo @

|
l
1
[

SIKEYS
—ov ( >—i—-~— -

(S

| ﬁm; 65 DODES + 51 RESISTOR

§1SUSTAIN MODULES

[y C

W
1

il I N I

FNOM KEY0AND —

7 T =

sz DD D DD wend DDDDD wad DD DD Dewd DDDD Dewd DDDDD,
o> DD DD D ownd b DDDD wad DD DD Dend DDDDDddDDDDD
T L S—

ML —
= ot . g 7 7 ) = 7 1 = 3 &
R e e e —os ———T0 ANALDE SWITEHES —— —— — e e e e
TPIN [ KEVENEWCE _J7 REFERENCE  J3 [ PIN ] NEPERENCE _ Ju [ VIN | AEFENENCE ___J5 |FIN | AEFERENCL _ J6_ | FiM | REFERENCE P
m ), . v X n 5o iny
o Y] of H oF ™ [I7¥3 3
. . . 3 .
P - ] 7} 7
. W, . .
7 ) - .
o7 .i [y 1] 3
po) ~oi Nt )
Soi§ Soid Sl g ol b
I . i o T,
) 3 [v¥4 7y o7
T ~ < 5 5
3

(GATES RNO SUSTAIN MDDULES KEYS TOLTAGE INTEAFACE ¥DARD!

CWGn




> 7

12

[&]

L

35= 15V
3e= -I5¥

K7
D QZIM [E] [E Eﬂ
PN ll;%m E

5]

Q 3 p—527

13 PINS CONMECTOR
25 37

FORJ1,J2 AND J3 REFERENCES SEE DWG 12

A
NPNIOS

E
A '
NPNI0S

N2

401

J §En\ncs2 MANUAL
-7

REYISION

BWGTIE




BASS SECTION

With this system (or assembly of plates) we obtain
the sound of the BASS in the first two octaves of
Tl and on the first two octaves of the LM of T2
or on the pedal board of T2.

Ih this section it should be noted from the begin-
ning that there is no difference in the circuitry

l2 OCT KEYB l

between T1 and T2 since the BASS performs
identically in both. The only difference is that one
plate on T2 performs the function of “manual
control’ or “pedal board control"'.

The block diagram for the bass section is shown in
Fig. 5.

“10 06Khz FREQUENCY FREQUENCY
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F1G. 5

VOLUME

FREQUENCY GENERATION
DWG 13 — DWG 13B

) generate the bass frequencies, the SGS M 147
integrated circuit was used. This circuit, guided by
an appropriate input frequency (clock) gives at the
output, for 5 different musical feet, 13 audio fre-
quencies corresponding with. other inputs. The
“priority” function is also carried out on the in-
puts meaning that M 147 only accepts one key at a
time and, if more than one key is pressed at the sa-
me time, only accepts the first to the left.

The circuity as shown in DWG 14 is necessary since
the inputs must be increased from 13 to 24. In rest
conditions, all the input pins of M 147 are at logic
1 (+15V). Suppose we press the first C; pin 1 of
B3, from logic O (GND) goes to 1, then pin 3 goes
from 1 to 0 and activates input 3 of M 147, and at
the output pins 20 - 21 - 22 - 23 - 24 of M 147 5
frequencies will appear corresponding with the C
pressed. Note that when a key of the first octave is
pressed, the second octave is disconnected since in
the previous conditions pin 4 of C1 is brought to 1,
then pin 1 of Cl goes to O, pin 6 of A2 becomes 1
-and pin 9 of A2 (OUT B) becomes 0 and therefore
every key of the second octave finds enly O when
at rest and O when operating and is therefore ina-

ctive. This inhibition works for any key of the first
octave. The second octave therefore can only be
played if no key of the first is used. In effect, in
this case pins 1 - 13 of Cl and pin 13 of C2 are at
1, pin 6 of A2 is at O and pin 9 of A2 is at 1 and
this makes the keys of the second octave active
since in the exchange we go from O (rest) to 1
(work).

If the first and second octaves are played contem-
poraneously, the first always has precedence. We
can see in DWG 13 how the notes of the same na-
me of the two octaves produce frequencies which
are the same. To relate to each note the appropria-
te frequency in the scale of valores of the octave,
signals AB2 and AB2 furnished by A3 are used.
AB2Z is 1 when the first octave is played and O with
the second. M'147 also supplies two very impor-
tant signaks which are the TP (percussion trigger)
and TS (sustain trigger).

The first is an impulse which appears every time a
proprietor key is pressed, the second is a logic
level which is maintained until there is at least one
key prgssed.
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The outputs of P 499 go to P 502 (FREQUENCY
MIXER DWG 156 — DWG 15B).

The function of this plate is to assign the exact fre-
quency to each octave and to each musical foot.
Everything is effected through AND type logics. At
the BASS INPUT there will be a sawtooth consi-
sting of 16 steps for the 16’, 8 steps for the 8’ and

4 steps for the 4'. By observing the wiring diagram
we can see that in order to obtain the various musi-
cal feet, SW1 inhibits (going from 16’ towards 4°)
the lowest frequencies. The section with B of SW1
keeps the sawtooth amplitude of the various musi-
cal feet constant.

VCF (BASS FILTER) DWG 16 — DWG 16B
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This plate sefves to obtain the bass sound coming
from a sawtooth. The VCF is an active filter in
which the cut-off frequency can be controlled
through a negative voltage.

The GATE (see DWG 15) charges the F 10 micro
capacitor through TR1 creating an envelope gene-
rator which, reversed by 1458 A, controlled in am-
plitude by the RANGE potentiometer and buffe-
red by 1458 B, controls through TR2, the current
which flows to the pins of CA 3080.

PERC vssON
@ NTE —J__ SR TMY H/
S N l’\

440 R To: TEWPo o, Decay vl ! o

The DECAY time is established by de DECAY po-
tentiometer.

All this applies to the bass manual (T1 and LM
T2). In the T2 the bass can also be played by the
pedal board and in this case the plates we have
already discussed remain exactly the same, with
the addition, however, of one plate (P 514) which
serves to mix the controls coming from either the
pedal board of the manual.

KEYBOARD/PEDAL MIXER
DWG 17 — DWG 17 B

With section B of SW1 ON, point C is at 0, also
point D is at O (in effect with O at pin 9 of G, pin
10 is always at 1, TR1 is satured and therefore D is
at 0) and therefore the pedal board is always inhi-

OWG168

bited since each one of its 18 keys is on rest which
when operating show a zero.

The manual on the other hand can function: point
C is at O and the first octave is activated, pin 3 of
G is at 1 so pin 4 of G can follow the OUT B fun-
ction (in negated form) and activate or not activate
also the second octave.

With section B of SW1 in the OFF position, point
Ciis'at 1 and the first octave of the pedat board is
activated. Through pin 8 of G, OUT B (which is
now pin 9 and at 1) can activate or not activate
also the second octave.

(The logic of OUT B is exactly the same as that
described previously in DWG 14).

In this case the manual cannot function since with
C at 1, pin 3 of G goes to 0 and blocks pin 4 of G
at 1, therefore none of the keys of the manual can
function. This can be summarized in the followir
truth table:

SW1 C D PEDAL Cc E MANUAL
ON 0 0 INHIBIT 0 uT WORK
OFF 1 OUTB WORK 1 1 INHIBIT

With this table in mind, let us see what happens
when we press for example C of the first octave of
the manual.

SWI1 is in the ON position so the manual can work.
Pin 5 of A is always at 1, pin 6 of A goes from 1 to
0 under the action of C and therefore pin 4 of A
(which at rest is at 0) goes to 1 and (see DWG 13)
C plays.

The same procedure applies to all the other keys.
Section A of SW1 serves to activate or inhibit the
sound of the FLUTE and the PERCUSSION on the
first two octaves of the LLM.
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