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SPECIFICATIONS

Cabinet Size 45" Wide, 25' Deep, 44-1/2" High with Music Rack

Weight with Bench T100 - 215 lbs.
Weight with Bench T200 - 235 lbs.
Power Input T100 - 0.7 amps.
Power Input T200 ~ 1.2 amps.
Music Power Output - 34 watts
{Per EIA Standards - RS-234)



GENERAL DESCRIPTION

T-100 - T-200 Series

NOTE: The T-100 and T-200 series are electrically identical, however, the Leslie
unit is omitted in the T-100 series and the brush & cymbal controls are
located on the left-hand end block.

The Hammond "T" series organ is a completely self~contained console, requiring
no external tone cabinet. It has two manuals~or keyboards-of 44 keys each, a 13-
note pedal keyboard, and an expression (or swell) pedal for controlling the volume.
All tones are produced by electro~magnetic tone generators and electrically ampli-
fied, as in other models of the Hammond organ. Selection of tone colors is made by
adjusting 17 drawbars and 6 preset tabs. Other variations of the music are con-
trolled by other tablets and knobs. A switch on the right turns on the instrument,
the self-starting motor and amplifiers. A pilot light shows when the instrument is

in operation,

Figure 1 shows the front view of a typical console, and Figure 2 shows a rear
view, with rear panel removed.

INSTALLATION AND MAINTENANCE

The generator is permanently mounted and requires no loosening of shipping bolts.

The organ should be oiled yearly, using only oil supplied with it, as directed on

the oiling plate on the rear cover.
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MUSICAL TERMS

Service personnel and others who have had no musical training will find the follow-
ing information helpful in studying the operation of the organ.

NOTES AND OCTAVES

Keyboard instruments are divided into "octaves' of 12 keys or notes, each with 7
"naturals' (white keys) and 5 '"'sharps' or "flats" (black keys) in a definite

sequence. Black keys occur in groups of two and three in each octave and offer a
convenient way to identify the notes of the octave., Technically, there is no difference
between a black key and a white one, since each key has a frequency 1. 059 times the
frequency of the next one below it,

Each note has a frequency exactly one-half that of the corresponding note in the
next higher octave. Each white key is called by a letter A to G and these letters are
known as ''motes of the musical scale,' A black key may be called a "'sharp' of the
note below it or a ""flat'" of the npte above it; for instance, the black key between C
and D may properly be called CT (C sharp) or DP (D flat).

HARMONICS OR OVERTONES

Any musical note has a definite fundamental pitch or frequency and also a certain
"tone quality'" or ''timbre', depending upon its wave shape. A complex note is one
which includes not only a fundamental frequency but also one or more "harmonics"
or '"overtones', each of which is an integral multiple of the fundamental frequency.
Such a combination is more pleasing musically than a note having only a single
frequency. The ear does not distinguish the harmonics independently, but instead
identifies the note as a complex tone having the pitch of the lowest component, or
fundamental,

FIGURE 3, BLOCK DIAGRAM
4



MAGNET

FIGURE 4. TYPICAL TONE GENERATOR

HOW THE ORGAN WORKS

Most tone sources, such as strings, reeds, or pipes, produce complex tones. The
Hammond tone-producing mechanism, however, generates individual frequencies
which can be combined by means of harmonic drawbars to produce any desired tone
quality. The block diagram, figure 3, shows the chief components of the instrument.

Electrical impulses of various frequencies are produced in the 'tone generator
assembly' which contains a number of '"tone wheels' driven at predetermined
speeds by a motor and gear arrangement. Each tone wheel is a steel disc similar

to a gear, with high and low spots, or teeth, on its edge. (See Figure 4) As the
wheel rotates, these teeth pass near a permanent magnet, and the resulting
variations in the magnetic field induce a voltage in a coil wound on the magnet. This
small voltage, when suitably filtered, produces one note of the musical scale, its
pitch or frequency depending on the number of teeth passing the magnet each second.

A note played on either manual of the organ consists of a fundamental pitch and a
number of harmonics, or multiples of the fundamental frequency. The fundamental
and harmonics available on each playing key are controlled by means of drawbars.
By suitable adjustment of these controls the player may vary.the tone colors at
will. Several pre-selected tones are also available by use of the preset tabs,

Mixed tones from either the upper manual or the lower manual may go through
either the "vibrato" channel or the '"non vibrato" channel, depending on the position
of the corresponding ""Vibrato Cancel' tabs. The tones are then combined and pass
through the expression control and additional stages of amplification before reach-
ing the speakers.

Percussion tones are available by depressing independently, or in multiple, any

of the 6 Percussion tablets, with upper manual Percussion tab depressed. Reitera-
tion can be added to any of the percussion voices. Twin Mallet or alternating
reiteration will be observed on the Xylophone and Marimba voices. Percussion
rate can be controlled by the knobs so indicated.

Cymbal and Brush are also available, the Brush on the lower manual and Cymbal
on the pedal; a separate knob controls the loudness of these trap effects. Both the
percussion and traps are legato keyed, On the T-200 series instrument separate
tablets control the Leslie effects.

Pedal tones are available in either 16" or 8' pitches when the pedal drawbar is
pulled out. Separate tablets make pitch selection available, as well as pedal
sustain and legato,



CONSTRUCTION AND OPERATION OF COMPONENTS

In studying this section, refer to schematic circuit of the entire organ, Figure 21.
Connections between components are shown in the wiring diagram, Figures 22, 23,
and 24.

MOTOR AND POWER SWITCH

The tone generator assembly, in which all tones of the organ originate, is driven
at constant speed by a synchronous motor, located at the left side as you look in at
the back of the console (Figure 2). The entire instrument, generator and amplifier
are turned on by raising the "Off-On" switch to "On'".

TONE GENERATOR

All tones of the organ originate as electrical signals in the tone generator assembly.
It contains 74 tone wheels having various numbers of teeth, with suitable gears for
driving them at various speeds from a main shaft extending along the center. Each
pair of tone wheels is mounted on a shaft and between them is a bakelite gear held
by a coil spring, forming a mechanical vibration filter. As the gear is not rigidly
attached to the shaft, any pair of wheels which may be stopped accidentally will
not interfere with the operation of the others.

Adjacent to each tone wheel is a magnetized rod with a pick-up coil wound on it.
These magnets extend through the front and back of the generator, and are held by
set screws which can be loosened in case adjustment is ever necessary. Figure 5.
shows where to find the magnet for any frequency number. In this drawing the
dotted lines indicate frequencies whose tone wheels are on the same shaft.

On top of the tone generator assembly are small transformers and condensers,
forming tuned filters for the higher frequencies. They are not likely to need re-
placing. In case one filter becomes inoperative, both the transformer and conden-
ser must be replaced with a matched set from the factory. Figure 6 shows the
location of these filters.
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The output frequencies of the tone generator are numbered, for convenience, in
order of increasing frequency. The lowest, number 18, is about 87 cycles per

" second, and the highest, number 91, is about 6000 cycles per second. Flgure 21
shows typical tuned tone generators.

The output terminals of the generator consist of solder lugs mounted on the back
edge of the generator. Figure 6 shows the terminations by frequency number,

MANUALS

Musical frequencies from the tone generator go through the manual cable to termi-
nal strips on the two manuals and from them to the key contact springs.

Each of the two manuals has 44 playing keys, or approximately 3-1/2 octaves, The
two manuals do not cover exactly the same pitch range, but they are arranged so
that keys of like pitch are in line. Middle "C' is the first C on the upper manual
and the key in line with it on the lower manual.

Under each key are a number of contact springs (for the fundamental and harmonics
of that key) which touch an equal number of bus bars when the key is pressed.

(Some keys at the right end of each manual have fewer springs, as noted below). All
contact springs and bus bars have precious metal contact surfaces to avoid cor-
rosion, and the manuals are sealed to exclude dust so far as possible. In case a
contact becomes dirty in spite of these precautions, a bus bar shifter is provided
in each manual to slide the bus bars endwise and thus provide a fresh contact
surface.

NUMBERS ON FILYER TRANSFORMERS ARE FREQUENCLY RUMBERS
OF TRANSFORMERS
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The busbar shifting mechanism for the lower manual will be found by looking on the
underside left~-hand end of the manual. A black wood end block will be observed.
One-half inch from the front of this block is a drilled hole. Within this drilling is a
small metal tongue with a punched hole. Using either long nose pliers, or a hook,
this tongue can be moved in and out and it in turn moves the busbars. The upper

‘manual shifter is in-a similar place but requires removal of the back to gain access

to it.

The key contacts are connected through resistance wires to the manual terminal
strips. The manual wiring chart, Figure 7, shows how the contacts of each key are
connected to the proper frequencies to supply the fundamental and harmonics of
that particular key. The blank spaces indicate that no key contact is used, inas-
much as the highest harmonics of the highest keys are above the range of the tone
generator and are not required.

The busbars of each manual, each one carrying a certain harmonic, are fed to bus
amplifiers, then to the harmonic drawbars for that manual.

HARMONIC DRAWBARS

The left group of 7 harmonic drawbars (Figure 8) is associated with the lower
manual, and the right group of 9 drawbars controls the upper manual, By sliding
these drawbars in and out, the organist is able to mix the fundamental and har-
monics (or overtones) in various proportions. The distance a bar is pulled out
determines the strength of the corresponding harmonic; and if a drawbar is set all
the way in, the harmonic it represents is not present in the mixture. Neither
manual will play unless at least one of its drawbars is pulled out part of the way,
with the "Drawbars' tab pressed, or a preset tab is pressed.

The drawbars slide over 9 busbars, representing intensity levels, and each draw-
bar has two contacts connected together by a 5600 ohm resistor. As the drawbar
moves, at least one of the contacts is touching some busbar at all times, and
therefore there is no '"dead spot' in the drawbar motion. The 5600 (chm resistor)
avoids an actual short circuit between adjacent busbars.

These busbars extend the length of the drawbar assembly but are split in the middle
to form two groups of 9 (see Figure 21). Those in the left group, under the lower
manual drawbars are connected to the base of the transistor Q-851. Those on the
right group, under the upper manual drawbars, are connected to the base of tran-
sistor Q-854 through the upper manual Drawbar Percussion tablet.

PEDAIL DRAWBAR

The center drawbar adjusts the volume of the pedals by sliding over 9 busbars

mechanically segregated from the upper and lower manual busbars. The output
from this busbar is fed in parallel with the signal from the lower manual to the
base of transistor Q-851.
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PEDAL KEYBOARD

The 13 playing pedals are operated by the left foot. Like the manuals, they have
light and dark keys arranged in the standard octave pattern. Figure 9 identifies the
pedals and shows the generator frequency number associated with each. A pedal
contact on each pedal closes when a pedal is pressed, allowing the correct generator
frequency to reach the pedal drawbar amplifier. As the pedal switches are in a
series arrangemen}, only one pedal plays at a time. If two pedals are pressed,

only the lower pedal will speak. When the pedal is released, the last played pedal
note continues to sound for a length of time, determined by the position of the
"PEDAL SUSTAIN'" and "Pedal Legato' tabs. The electrical operation of these cir-
cuits is described under "amplifier'.

EXPRESSION PEDAL

The express:.on pedal, sometimes called "swell" pedal (Figure 1), is operated
by the player s right foot and varies the volume of both manuals and pedals together.

When the pedal is tilted back (closed) by pushing on the player's heel, the music is
softest, and when pushed forward (opened) by the player's toe, the music is
loudest.

CONTROL TABS

There are 30 tabs on the T-200 series {28 on the T-100) 'instrurnent, each providing
some change in the instrument's operation. '

To have the instrument sound after turning it on, tabs such as ""Theater Brass' and
"Ensemble" will place the upper and lower manuals in operation. A tab is in use
when in the down position. Functions of the various tabs from left to right, as they
appear on the instrument, are given'in the following paragraphs.

FIGURE 8, DRAWBARS AND CONTROLS (PARTIAL)

¢



PRESET TABS

Two tabs are provided for the lower manual, and four tabs for the upper manual. As
indicated, they provide a choice of using the drawbars or playing the preset tones N
indicated on them.. :

PERCUSSION CONTROL TABS

There are seven {7) tabs which operate only when the upper manual "Drawbar Per-
cussion' tab is up. The drawbars can be used without percussion when this tab is-

depressed.

VIBRATO TABS

The "T" series instruments are equipped with four "Vibrato' tabs to vary the b
vibrato effect. An additional tab (Vibrato On) to the left of the vibrato group permits i
the vibrato effect to be introduced immediately Various vibrato effects are avail-
able by use of the tabs. '"Vibrato Celeste III" is achieved by depressing both V:.bra.to
Celeste tabs I and II.
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The Hammond Organ vibrato equipment (see Fundamental Diagram of Vibrato
System, Figure 10} varies the frequency of all tones (excepting the pedal and per-
cussive tones} by continuously shifting their phase. It includes a phase shift net-
work or electrical time delay line, composed of a number of low pass filter sec-
tions, and a capacity type pickup or scanner, which is motor driven so that it scans
back and forth along the line.

Electrical waves fed into the line are shifted in phase by each line section (the
amount per section being proportional to frequency), so that at any tap of the line,
the phase is retarded relative to the previous tap.

The scanning pickup traveling along the line will thus encounter waves increasingly
retarded in phase at each successive tap. As a shift in phase is equivalent to an
instantaneous change in frequency, the continuous change in phase becomes a con-
tinuous frequency variation. Since the scanner sweeps from start to end of the line
and then back, it alternately raises and lowers the output frequency, the average

réemaining equal to the input frequency.
4
2 .
A /’
L/ -

OT OUTPUT

SCANNER
[s]
4 \\51__$

“VIBRATO SMALL TABLET"

INPUT

N SECTIONS OF VIBRATO LINE N M
YIBRATO . CELESTE X

criorus” | P S : - " JeeLesTe ]
©TAB - : ‘ o TABS

FIGURE 10. &
FUNDAMENTAL DIAGRAM OF VIBRATO SYSTEM
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The exact amount of frequency shift depends not only on the amount of phase shift
in the line but also on the scanning rate. This rate, however, is constant because
the scanner is driven by the synchronous running motor of the organ.

The "Vibrato Small" tab varies the amount of frequency shift by causing one half of
the line to be scanned, in contrast to the entire line when in the up position.

A vibrato chorus effect, similar to the effect of two or three slightly out-of-tune
frequencies mixed together, is obtained when the vibrato output signal is mixed
with a portion of signal without vibrato. This is accomplished by the "Vibrato
Chorus'' tab, which causes only part of the incoming signal to appear across the
vibrato line and the rest across a resistor in series with the line. As the vibrato
effect is applied to the part of the signal appearing across the line but not to the
part appearing across the resistor, the combination produces a chorus effect.

A celeste effect is obtainable by the use '"Vibrato Celeste I', and '"Vibrato Celeste
II" tabs. These can be used independently or together. Use of these tabs introduces
a resistor network at the far end of the vibrato line, changing the termination im-
pedance. This causes a reflective signal to appear in the line, which is picked up
by the scanner.

Figure 10 shows only the 'vibrato' channel of the amplifier. All tones sent through
this channel have the vibrato effect. When vibrato is not desired, the '"Vibrato On'
tabs in the up position feeds the signal through the 'non vibrato' channel,

Figure 11 shows the vibrato line box. It is mounted on the rear of the upper manual.

The scanner is mounted on the right end of the generator and driven at 412 revolu-
tions per minute. It is a multi-pole variable condenser with 16 sets of stationary
plates and a rotor whose plates mesh with the stationary ones. Figure 12 shows the
construction of the scanner, with two sets of plates removed to show the rotor.

Signals coming from the vibrato line appear on the stationary plates and are picked
up, one at a time, by the rotor. Connection to the rotor is made by carbon brushes
as shown in Figure 12. Two brushes touch the sides of the contact pin and a third
presses on the end, in order to eliminate the possibility of contact failure.

The complete electrical circuit of the vibrato system is shown on the schematic
diagram, Figure 21. : '

FIGURE 11, VIBRATO LINE BOX
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ROTOR CONTACT PIN ROTOR INSULATOR
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FIGURE 12, SCANNER

REVERBERATION

Three degrees of reverberation are obtained by the use of either or both tabs
labeled "Reverberation I'" and "Reverberation II", These tabs, in addition to turn-
ing this feature on, govern the loudness or amount of reverberation by a resistive
network,

VOLUME SOFT, BRILLIANCE TAB, AND REITERATION RATE CONTROL

The "Volume Soft' tab controls the overall volume of the organ and is useful when
playing might disturb others.

The "Brilliance'' tab in the up position bypasses a portion of the.higher frequencies
to ground, making the organ sound deeper.

The "Reiteration Rate Control', as the name implies, adjusts the rate or speed of
this effect when used in conjunction with the percussion tabs and reiteration tabs.

PEDAL TABLETS, LOWER LEFT END BLOCK

Upon playing the bass pedals, a normal decay and attack are heard when t_he pedal
drawbar is pulled out. Either 16' or 8' pitch is available, as that tablet indicates.

Use of the "Pedal Legato' tablet provides a very slow pedal decay which many
beginners find useful, as the pedal last played sounds until the next one is played.
"Fast Sustain' causes the pedal tone to cut off very sharply. '"Bass Mute' gives
added deep tone to the pedals when desired. Further information as to electrical
function is given under '"Pedal Keyboard, Pedal Divider''.
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LESLIE TABLETS, LOWER LEFT END BLOCK (T-200 ONLY)

To the left of the pedal tablets will be found controls for this unif. One fablet turns
the signal on, while the second permits either a slow or fast speed. The motor runs
(at either fast or slow speed, depending on the tab setting) all the time the organ is
on. -

CYMBAL-BRUSH TABLETS (T-100 and T-200)

These tablets permit the addition of the cymbal effect to the pedal and brush effect
to the lower manual. Their location on the T-100 is adjacent to the Pedal tablets,
while on the T-200 they will be found on the right side. Both models also have a
single control adjacent to the tablets to control brush and cymbal volume.

AMPLIFICATION

The tone generator system in the "T'" series instruments is conventional, as re-
lated to earlier models of the Hammond organ. All amplification, pedal divisions,
reverberation, vibrato, special effects, and power supply are solid state. Most of
the circuits used in this instrument will be found in some part in the larger models
of Hammond organs and have been proven in actual use. Printed wiring boards are
used in all the circuitry and the following paragraph will explain their operation.
When reading these descriptions, refer to the complete Schematic, Figure 21, lo~
cated to the rear of this book. ‘

NOTE: The following paragraphs covering various printed wiring board

functions are suffixed with a number which is the stock number of that

board or boards. Pin numbers mentioned are a part of that board. Sche- C
matic Figure 21 also shows these numbers and pins. Individual pictures '
of most of these boards follows this section.

MANUAL BUS BAR AMPLIFIERS (124-000015 124-000016)

The busbar amplifiers for both manuals are located to the rear of the control panel.
The lower manual board contains one preset voicing mesh and one amplifier for
each of the seven harmonic bus bars. The upper manual board contains three pre-
set voicing meshes and one amplifier for each of the nine harmonics. All the
amplifiers have a response curve to decrease the amount-of key transient. A typical
bus amplifier receives its input signal from the busbar. The signal is amplified

and sent to the proper drawbar and/or voice mesh. :

The voice mesh mentioned selects the proper content and amplitude of each har-
monic necessary for a particular voice.

PEDAL KAYBOARD AND SWITCH, PEDAL KEYER BOARDS (124-000025,
124-000026, 124-000027)

The pedal keyboard and switch assembly is located under the power and rever-
beration amplifier. Three pedal keyer boards, No. 1, 2, and 3, are also
mounted on the switch assembly. Board 1 contains the keyers for the five lowest
pedal notes (25 through 29). Board 2 contains the keyers for the pedal frequencies
#30 through #33 and Board 3 the keyer for frequencies #34 through #37. This pro- 4
vides one keyer for each pedal note. , Q
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All pedal keyers operate in the same manner. Following is a typical function, in-
volving the lowest pedal (C). Switch S-751 is closed, placing +15V on C-751, This
voltage forward biases Q-753 through resistors R-756 and R-757. This allows the
generator signal, present at pin 6 to pass to the emitter. All emitters are common
on the boards and provide the input signal to the high pass active filter network lo-
cated on the pedal keyer board #3., Board #1 also contains an erase circuit and
buffer stage, working in conjunction with all pedals, When any pedal is pressed, a
negative pulse is coupled across C-750 to the base of Q-750. This negative pulse
reverse biases Q-750, causing a positive pulse to appear at the collector. The
positive pulse passes through D-750 and forward biases Q-751, resulting in a
negative going pulse to ground at the base of Q-752 and the cathode of D-751
through 755. This is the erase pulse and turns off any pedal keyer which does not
have its associated pedal pressed. The buffer stage Q-752 transfers the positive
DC signal from the keyer and the erase pulse to other organ functions at pin 8.

PEDAL DIVIDER & FILTER BOARD ASSEMBLY (124-000013)

The Pedal Divider and Filter Board As sembly is located on the power and rever-
beration amplifier chassis. It provides amplification, shaping and division by four
bi-stable frequency dividers.

The amplifier and shaping circuit receives its input signals from the pedal keyer
circuitry. The signal is amplifier by Q-701, Q-702, and Q-703. Shaping is ac-
complished by Q-704 and Q-705, which furnishes a +15V square wave at the input
frequency to the first divider bi~stable. Q-706 and Q~707 make up the first bi-
stable or flip-flop configuration. The input signal is divided by 2 and appears at the
collector of Q-707, This signal will become the 8' component of the pedal signal
when called for by the positive DC signal from the emitter of Q-752 in the buffer
stage. The DC signal forward biases D-702 which allows the signal to pass through
R-723 to 709. The signal at the collector of Q-707 also becomes the input to the
second bi-stable. '

Q-708 and Q-709 make up the second divider. The signal is again divided by 2, and
will appear at the collector of Q-709. This signal will become the 16' component
when called for by the positive DC signal from the emitter of Q-752 in‘the buffer
stage and the grounding of R-731. Notice that there will always be an 8' signal even
in the 16' mode, '

The signal is now coupled through C-709 and shaped by R-724, R-725, C~710 and
C-711l. After passing through Q-710 emitter follower, it is coupled to ''pedal mute"
filter circuit through C-712 and R-729 and appears in the pedal drawbar,.

RECOVERY AND NON-VIBRATO BOARD (124-000014)

The recovery and non-vibrato board is located on the control panel and consists of
two recovery amplifiers. One recovery amplifier handles the signals from the pedal
drawbar, lower manual drawbars and presets. The other handles the signals from
the upper manual drawbars and presets, The board also contains the non-vibrato
amplifier and intermediate amplifier (with click filter) which drives the main
amplifier. ' '
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The recovery amplifier receive its signal from input pins 6 or 8. The signal is -
amplified by Q-851 or Q-852, and the outputs appear at pins 5 and 7. These outputs
are tied together and sent to the "Vibrato ON' tablet, located on the control panel,
where the "Vibrato' or '"Non-Vibrato' mode will be determined.

-~

With the '""Vibrato On' switch in the Off position, the pedal and both manuai signals
appear at pin 4. The signal is amplified by Q-853 and sent to the intermediate am-
plifier and click filter, - : ' >

The intermediate amplifier receives its signal from pin 9 in the vibrato mode or
from R-860 in the non~vibrato mode. It is amplified by Q~854. The remainder of
the circuitry acts as a click filter with the output appearing at pin 3.

The output of the entire board is controlled by potentiometer R-870 that also serves
as '"'system' volume adjustment.

VIBRATO BOARD ASSEMBLY (124-000018)

The vibrato board assembly is also located on the control panel. It controls the
vibrato drive and vibrato recovery amplifiers.

The vibrato drive amplifier receives its signal at pin 1 from the '"Vibrato On'!

switch. This signal is amplified by a low noise transistor Q-801, followed by

further amplification by Q-802, and Q-803 (the latter an emitter follower). Final
amplification is by Q-804 and transformer T-801. Output to the phase shiit line is _
from pin 4. _ (0

The vibrato recovery circuit receives its input signal at pin 3 from the vibrato
scanner. The '"Darlington'' type emitter follows Q-805 and Q-806 and Q-807,
present a high reactive impedance to the scanner with the output appearing on pin 7.

PERCUSSION BOARD ASSEMBLY (124-000021)

As with the vibrato board assembly, the percussion board assembly is attached to
the control panel. It contains a number of inter-related circuits.

1-1/4' HARMONIC GENERATOR (used in Chime Voice only) (Part of 124-000021)

The 1-1/4' harmonic generator receives its input at pin 18 from the upper manual
5th harmonic bus amplifier. This harmonic is amplified and shaped by Q-501 and
0-502 to form a proper trigger signal for the first stage of the "Divide by four"
network. :

This network is composed of two bi-stable or flip-flop dividers connected so the

output of the first stage, Q-504, becomes the input of the second. The output at the
collector of Q-506 is now exactly 1/4 the frequency of the input signal. This signal

is reduced and shaped for voicing requirements by the filter network C-505, R-513,
C-506. The resulting signal is at pin 19. (
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TOUCH RESPONSE KEYING CIRCUIT (124-000021)

When a key is depressed, a negative going DC change is produced at pins 2 and 3.
This causes a small change at the base of Q-507. The change is amplified and in-
verted by Q-507 and Q-508, giving +15V at pin 6. R-517 controls the bias on the
base of Q-507 and must be adjusted so that with no keys pressed, pin 6 is at
ground through R-518, and with one key pressed pin 6 is at +15V.,

LEGATO KEYING CIRCUIT (124~000021)

Again depressing a key, a negative going DC change is produced at pins 2 and 3.

A differential pulse is developed at the base of 2-509 causing a positive pulse at
the base of Q-510, This pulse is inverted by Q~510 and results in a pulse to ground
at the collector of Q-510, This pulse is used to discharge C-509 each time a key
is depressed,

PERCUSSION ENVELOPE GENERATOR. (124-000021)

The discharge of C-509 mentioned in the prior paragraph is the start of the per-
cussion envelope generator. In the percussion mode CR-504 and R-527, are out of
the circuit. R-528 and R-529 in conjunction with C-509, determine the shape of the
pulse at the base of Q-517. Q-517 amplifies the pulse and it becomes the input to
Q-518. In the reiteration mode CR-504, pin 8 is grounded and oscillation occurs
between R-528, R-~529 and C-509, developing a continuous train of pulses to the
percussion and alternate gates.

PERCUSSION SIGNAL GATES AND AMPLIFIER (124-000021)
With the percussion signal present at plnf’l /the pulse at the base of Q-518 causes
it to turn off developing a percussive 51gna1 at the source of Q-518, Amphfled by

the "Darlington' Q-~519 and Q-520, the signal appears at pin . f4‘\}
M

ALTERNATE SIGNAL GATE AMPLIFIER (124-000021)

The pulse or pulse train is fed to the base of Q-511. The amplitude and timing of
the alternate gate pulse is determined by R-530, The signal is then amplified by
Q-512 and Q-513. C-510 shapes the pulse and CR-505 grounds the negative going
portion. The amplitude of the signal at the gate of Q-~514 is determined by R-539,
An alternate signal will appear at pin 21, only when the Marimba tab (4th har-
monic), the Xylophone tab (6th harmonic), and the Reiteration tabs are pressed
The alternate harmonic is then gated by the pulse to Q-514. The signal is amphfled
by the Darlington Q-~515, and Q-516 and appears on pin 14.

POWER SUPPLIES (124-000021)
The Percussion Board Assembly also contains two power supplies (Filtering and
Regulation} havmg discreet filtering circuits with Zener Diodes for regulation. In-

puts for one are pins 16 and 17 with pin 1 the associated ground. Input to the second
is pin 23 with pin 22 the associated ground.
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CYMBAL AND BRUSH GENERATOR ASSEMBLY (124-000020)

This assembly is basically a '""White Noise' generator feeding two gating transistors,
the outputs of which are shaped and fed to a common transistor amplifier. It is
mounted on the lower shelf in front of the reverberation unit.

CYMBAL/PEDAL (124-000020}

With the '""Cymbal/Pedal" tablet depressed, and a pedal depressed, a keying voltage
is applied through R-911 to one plate of C-909. A like charge now appears on the
opposite plate through Diode D-904. This voltage now passes through D-905
charging C-910 and applying the keying voltage to the base of Q-906. This voltage
causes Q-906 to conduct, amplifying the "white noise'' from D-903. This noise is
coupled to the base of Q-906 through C-904.

The collector circuit of ©-906is a broadly tuned resonant circuit of approximately
8 kc. The output of this circuit is fed to the cymbal-brush amplifying transistor
Q-903 and on to the expression control.

The decay time of the cymbal effect is governed by C-910 and R-914, while the
shaping and keying are controlled by R-911, R-912, and C-909. The cymbal effect
will occur each time a pedal is depressed.

BRUSH/LOWER (124-000020)

With the "Brush/Lower, ' tablet depressed, and a lower manual key depressed, a
small variation in D. C. voltage occurs at the base of Q-901, This small variation
is amplified by Q-901 and appears as a larger varying potential on one plate of
C-901. A like variation now appears on the opposite plate through Diode D-901.
This voltage now passes through Diode D-902, charging C-902 and applying the
voltage to the base of Q-902. This voltage causes Q2-902 to conduct, amplifying the
white noise from D-~903. This noise is coupled to the base of Q-902, The collector
circuit of 2-902 is a broadly tuned resonant circuit of approximately 11 k.c. The
output of this circuit is fed to the Cymbal~-Brush amplifying transistor Q-903 and
on to the expression control. R-909, a variable resistor on the collector of Q-901
controls the '"Brush'' output level.

The decay time of the brush effect is governed by C-902 and R-903.

SWELL PEDAL CIRCUITRY (123-000004)

The main organ signal appears at pin 8. Pin 10 is connected to the LDR located
on the swell pedal assembly and provides a variable resistance to ground to vary
the amplitude of the input signal.

POWER AND REVERBERATION AMPLIFIER ASSEMBLY

The power and reverberation amplifier assembly is mounted on the pedal keyboard
and switch assembly. It contains the power supplies, the swell pedal circuitry,
the main amplifier, the reverberation drive and recovery, and the previously-
mentioned pedal divider and filter board assembly.
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MAIN AMPLIFIER (124-000017)

The resulting signal at C-~601 is amplified by Q-601 passed to the base of Q-602.
The signal is then amplified by Q-602 and transferred to the primary of T-601
through the Darlington configuration emitter follower Q-603 and Q-604. Q-605 and
Q-606 is an "AB'' type amplifier and the output to the speakers appear on pin 19.

REVERBERATION DRIVE (124-000017)
The reverberation drive gets its signal from the emitter of Q-601. The signal is

amplified by Q-607 and Q-608 and transferred to the primary of T-602. Q-609
and Q-610 is an "AB" type amplifier and the output appears at pin 28.

REVERBERATION RECOVERY (124-000017)

The output from the reverberation unit appears on pin 4. The signal is amplified by
0-611 and Q-612 and appears at pin 6. The reverberation signal then goes through
the reverberation tab circuitry and appears as an input at pin 12.

EAR PHONES

These organs are equipped with an ear phone jack which will give pleasing results.
Use Headsets such as Clark 200, Koss SP-3XC, or Sharp HA-10.

SPECIAL POWER SOURCES

This instrument is made to operate on the voltage and frequency specified on the
name plate. It is available for 117V /60 cycle - 117V/50 cycle - 234V /50 cycle,
and 234V /60 cycle. If the unit is moved to an area having voltages or frequencies
different than those specified on the name plate, consult your local dealer as to
changes required for conversation.

REMOVAL OF PARTS

The following procedure requires prior removal of top, back, or both,
1. To remove a key from upper manual:
{a) Remove four screws which secure metal cover on control panel assembly.
(b) Unsolder Violet and Black wires, as well as Yellow and Black wires,
terminating directly behind lower drawbar tab, which are connected

to drawbar assembly,

(c) Remove two large studs located on ends of control panel which
secure it to upper manual.

{d) Fold control assembly so that it rests on shelf,

(¢) To remove a Black key, loosen its key mounting screw and lift
from rear.
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To remove a White key, loosen its key mounting screw and
those of adjacent Black keys as required.

To remove a key from lower manual:
(a) Remove two mounting bolts from rear of upper manual end blocks,

(b) Remove two screws which pass through angle brackets into upper
manual, These brackets are located on the inside surface of
cheek blocks, These screws are accessible from front of organ.

(c¢) Tilt upper manual up and back,

(d) To remove a Black key, loosen its key mounting screw and lift
from rear. To remove a White key, loosen its key mounting
screw and those of adjacent black keys as required.

To remove a Drawbar Contact Spring, Drawbar Knob, or Drawbar Assembly:
Perform steps '"a'" through "d" of Paragraph "1",

(e) Unsolder wire from drawbar contact spring to be replaced.
Remove fiber stop retaining screw. NOTE: Be certain that
thin insulator is between contact spring and drawbax,
Replace contact, stop, and screw and resolder wire.

(f) To replace drawbar or drawbar knob, proceed as above,
but do not unsolder wire. This will permit slider to be
removed from front for its replacement, or knob
replacement,

{g) To remove complete drawbar assembly, unsolder all wires from
17 drawbars and 6 wires terminating on control panel. Remove
three hex head screws toward either end of drawbar assembly.

NOTE: The upper and lower drawbars can be removed individually,
as well as the pedal drawbar.

The Pedal Drawbar Assembly can be replaced independently by removal of
two screws securing the assembly to the phenolic plate. Remove assembly
by sliding to the rear.

To remove Lower Manual Control Panels (End Blocks):

{(a) For left end block, remove two round head screws one
inch inside manual end block.

(b} Remove screw that passes through angle bracket into control
panel,

(¢) For right-hand block. Remove two round head screws that
pass through right-hand end block,

(d) Remove screw that passes through angle bracket into control
panel.
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To remove Upper Manual:

{a)

(b}

(c)

(d)

(e)

(£)
(g)
(h)

(i)

(3

Remove four screws that retain metal cover on control panel
assembly.

Remove two mounting rear bolts from upper manual end
blocks.

Remove two screws that pass through angle brackets into
upper manual. These brackets are located on the inside
surface of cheek blocks. These screws are accessible from
front of organ,

Tilt upper manual up and block in this position. Remove
upper manual front strip. '

Snap off harness clamp from left side of manual by pulling
forward.

Unsolder all wires from terminal strip.

Return manual to normal position.

Unplug bus bar wires from upper manual at bus amplifier.
Remove all grounding terminations on rear of upper
manual. Release 3 plastic cable clamps and remove line

box.

Remove drawbar assembly and base, as a unit, by removing
six screws securing it to upper manual.

Remove manual from casework,

To remove Lower Manual:

(a)
(b)

(c)

(d)

(e)

Perform operations 'a through @' in Paragraph 6.

Remove two lower control panels as described under
Paragraph 5. Unplug bus bar wires from lower manual
at bus amplifier.

Remove two mounting bolts through lower manual end blocks
and loosen four screws attaching manual to front rail.

Remove lower cover panel and unsolder all wires from
terminal strip.

Raise upper manual and remove lower manual. Reverse
procedure for reinstalling.

To remove Tone Generator:

(a)

Unsolder all harness connections from the generator
terminal strip.
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(b} Remove heavy ground wire in center of generator.

(c) Remove the AC cover panel and unsolder the five wires
from harness.

{(d) Remove the four bolts which secure tone generator to
support brackets.

() Remove control panel cover by removing 4 screws.
1. Remove the brown, red, orange, and Yellow wires
from the terminals behind the "Vibrato Small"

switch.

2., Remove the green, blue, violet, grey, and white
wires from the right-hand end of the line box.

3. Unplug shielded cable from pins 2 & 3 of the
vibrato board.

(f) Release all cable ties securing scanner leads.
{g) Slide tone generator out rear of organ.
To remove Power Amplifier:

(a) Release all cable ties and plastic cable clamps from
chassis.

(b} Unplug 12-pole plug on top of chassis,

{c) On large printed circuit board, unplug wires from
terminals 3-4, 5-6, 7-8, 9-10, 11.12, 19, 20, 27-28,
29-30, 31.

(d} On small printed circuit board, unplug wires from
terminals 1, 2, 3, 4, 5, 6 (two wires), 7, 9, 10.

(e) Unplug Red wire from six-lug terminal strip near
small printed circuit board.

(fy Remove four screws securing amplifier - two at each
end.

To remove Pedal Sustain Keyer:
Pedal Sustain Keyers are located beneath Power Amplifier Chassis.

(a) Release all cable ties in the speaker area to the
right of the speaker.

(b} Release cable tie at right-hand side of Reverb Unit

(obtain as much slack in Expression pedal cable as
possible.)
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{c) Remove the four screws securing power amplifier to
pedal switch base and tilt back power amplifier chassis.

(d) Pedal Sustain Keyers are now accessible and can be re-
moved by removing appropriate cable harness and mounting
bolts.

11, To remove Pedal Switch Assembly.
{z) Proceed with steps "a through d" of Paragraph #9.

(b) Remove mounting bolts from pedal keyer boards (six
from end board, four from center board).

{c) Remove the two mounting bolts which go through the
lower cabinet cross member and into the Pedal Switch
Base.

(d) Tilt Pedal Switch end of organ approximately 12 inches
and block.

(e} Remove the four mounting bolts which come up through
the bottom of the cabinet into the Pedal Switch Base,
{two on each end).

LESLIE SPEAKER MAINTENANCE

Hammond generator oil can be used to lubricate the rotor and motor bearings of
the Leslie unit.

OILING INSTRUCTIONS

Motor and rotor shafts should be oiled once a year. To lubricate the following points
it will be necessary to remove the Leslie unit from the console,

ROTOR (DRUM) SHAFT:

The outside bearing in the rotor support may be lubricated by applying a few drops
of 0il to the felt pad around the bearing.

The inside bearing may be lubricated the same way and is accessible through the
throat of the drum. BE CAREFUL NOT TO DRIP OIL ON THE DRIVE PULLEY OR
SPEAKER CONE.

MOTOR:

An oiling hole is provided in the front plate of the large motor to facilitate lubri-
cation of the front bearing. This is accessible through a large hole in the rear of

the Leslie speaker assembly.

Lubrication of the rear bearing of the large motor will require the removal of the
small motor and the drive wheel.

Lubrication of the small motor bearings is accomplished by applying oil to the
shafts and felt pads at each end of the motor, BE SURE THAT THE PORTION OF
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THE MOTOR SHAFT THAT MAKES CONTACT WITH THE DRIVE WHEEL IS FREE
OF OIL.

ROTOR SPEED

With Leslie switch in Fast position, rotor speed is approximately 390 R.P. M. In
Slow position rotor speed is approximately 45 R, P, M,

SPEAKER REPLACEMENT
1. Remove the Leslie speaker assembly from console.
2. Remove back cover by removing nine flat head wood screws.
3. Remove acoustical material.
4. Remove four screws securing speaker to baffle.

Most routine service operations are outlined on a card located on the unit, They are
also reproduced below.

The belt tension may be adjusted without removing unit from console. For belt re-
placement, however, or for motor lubrication and servicing, the unit should be
taken out of the organ console. This may be done quite easily by removing the (4)
mounting screws which secure the unit in the console. Removal of the unit from

the console does not necessitate disconnecting the motor power and speaker leads.
Thus, the operation of the unit may be fully observed as adjustments are being made.

BELT TENSION ADJUSTMENT

Correct tension for the rotor drive belt is extremely important: excessive slack
will cause slow starting and slow operating speed, whereas excessive tension will
cause noisy operation. A properly adjusted belt will slip very slightly when start-
ing, but will be sufficiently tight so as to bring the rotor up to full speed in about
5 seconds.

To set belt tension, loosen the adjusting wing-nut which is readily accessible
through the back of the unit. By means of this wing~nut the entire motor assembly
may be moved as required; toward rotor reduces belt tension, away from rotor in-
creases belt tension.

Once the motor is positioned so as to provide the correct belt tension, the wing-nut
should be securely tightened.

BELT REPLACEMENT

After several years of normal usage a belt may become frayed or worn, and there-
fore noisy in its operation. Such a belt should be replaced, and to accomplish this
the entire tremolo unit should be removed from the organ console and placed on the
floor, back down.,

Remove the two screws holding the front rotor support assembly. Grasp the rotor
with both hands and pull it straight up from the body of the unit so as to free the
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pulley and shaft from the back rotor support assembly. The belt can be slipped off
of both pulleys and pulled from under the motor bracket.

Pass the replacement belt under the motor mounting bracket and hook it over the
motor pulley. Holding the rotor by its front support with one hand place belt over
the rotor pulley with the other hand. Reinsert the end of the rotor shaft into the
bearing, taking care that the speaker cone is not damaged in the process. Position
the front rotor support properly against the body of the unit, and replace the screws
which hold it. Finally readjust the belt tension as described previously.

ADJUSTMENT OF SMALL MOTOR

Remove the entire tremolo unit from the console, but keep it in upright position
with all plugs connected. Make sure the small motor's armature is withdrawn to
its "off'" position, so that the drive shaft does not touch the rubber-tired drive
wheel, Check for correct belt tension, adjusting as necessary, according to in-
structions given previously. Locate the motor positioning bolt, which extends
from the mounting plate through the motor laminations, with locknuts on both sides
of the laminations,

Loosen the inside locknut, Then, with the small motor operating (slow speed
tremolo ON) tighten the outside locknut until the motor shaft no longer touches the
rubber~tired drive wheel, Next, while holding the rotor so that it cannot turn,
loosen the cutside locknut until motor shaft engages drive wheel just enough to
turn the rotor-drive pulley under the belt. (Too much pressure on the drive wheel
will cause excessive wear on the tire.)When this optimum adjustment has been at~
tained, it should be secured by tightening the inside locknut., Make sure also that
any oil and dirt have been removed from the motor shaft and from the rubber tire.

RUBBER (NEOPRENE) TIRE REPLACEMENT

Remove the complete unit from the console and place it on the floor with back down.
Detach the small motor and its mounting plate (it is held in place by four screws)
so that the drive wheel will be fully accessible. Replace the tire on the wheel, tak-
ing care that it is not twisted, but is properly seated in the wheel's outside groove.
The molding seam on the tire should be the point of contact with the small motor
drive shaft. After making sure that the tire and wheel are free of all oil and dirt,
the motor assembly should be replaced and the drive tension should be readjusted
according to the previous instructions.

ADJUSTMENTS
(Requires Removal of Control Panel Cover)

ORGAN LEVEL

The recovery and non-vibrato board (124-000014) incorporates an overall volume
level adjustment, set at the factory. If it becomes necessary, it can be readjusted
by attaching a VTVM to the voice coil in either speaker, pulling 8' drawbar on
either manual to #8, playing Middle C (Frequency 31), and adjusting the output to
1.4V. R. M. 8.

MAIN CHANNEL BRIAS, MAIN AMPLITUDE, MAIN NUMM (CUTOFF), ALTERNATE
AMPLITUDE, ALTERNATE TIME

These adjustments with exception of the main channel bias, are located on the per-
cussion board assembly., They are set at the factory and should not be touched. The
main channel bias adjustment, located on the switch panel between the reverberation
rate control and Brilliance tab, is likewise set at the factory and further adjust-
ment is not necessary,
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TG PLE D 8 SEC. § WR-1ISATO Ax? E—
FRARM W oVRET

T8 PLES 5 4 6 OF PORER & RENERY L9,
R0 PINS HE L 12 OF POMA & 26V MR,

6 B¢ CONTROL LM RISHT O@ BLOCE S |

10 ¥IE LINE 80X

b PO PIN 2 OF REC. & NON-YIB. NP,
Canat

T0 PN & OF REC, & NOM-YIR. NP,

16 PEN S OF REC. & XN-VID. NP,
P Sgenn PRARBALS
i

T TG PN A GF WED. DR, & 222, K0P
F

B0 PURS 29 4 30 4F POMER & REvERs. AP

oo ED To PIR S5 OF VIBDR"& REC. AMP. (323 V)
@ . RED e

To PIN | OF REC.3 NON-VIB. AMP. (+22V)

3 3 o
G o\8\0 -4 01" meo +23v, PIN 2 OF P-601
\__YEL . To PIN I3 OF PERC.AMP (ADYUSTABLE 0.C. VOLTAGE)
k, To PIN | OF PERC. AmP.
YEL TO PIN23 OF PERC.AMP. (+22V) .
wHT/RE

422V, To R410 AT BRUSH 3W.
B. +25V, PIN6 oF P-60i
+/6 Va TO PINI6oF PERC. AMP.

35

CEE]
I&3

YEL

0 PN 7 Of PERC, MNP,

TR REH. COnTRl

T, TO PINS 20 4 2B PERC. M,
[c[

N, 10 PIXS 88 9 OF PERE, P,

:ﬁw PINS 1L L 15 OF PERT. MNP,

ﬁ! T9 PIN P2 CF PERC. NMP.

HPIx 10 o MpL, R,

[0 T0 PIN B REC. & NOF-TIS, Mo

B, PO PIN 6 OF REC, £ ROS-XIS. WP,

™ o0,

BCOOC=—T0 WY I3 ASTENELY

‘e 10 Pl 5 OF M. AP,

T V8 /S Isemey

L T0 M 13 1% 0t

LU Y T

T 404 L8 LEFT B 00K

TO QL /8 ASSEOMLY

CONTROL ASSEMBLY|

T-100 ~T-200
120-000006
FIGURE 24




8! FREQ. #18-61
15
+18V Q)
R105
| 4700
16 C129
Z ! .02
-7 C104
C3
PIN LAYOUT
C101 €10 .
C2 6.5-7.3V
C1
12MV P-P LE
mzoz -
R101 il R104 001 -021070 S —
0 3900 |
103 19
502 QD oMV P-P )
= — — — .- - = 8OMV P-P
— — - — il .. L] HIU&
- 82K | “ ” i
i — - e | 1 ! : ' | .
| | : '“ " 12
13MyV P-P = 4 FREQ. #3073 - 2 8OMV P-P
‘ || ' | . R112
B _ _ ) . _ &EK | 33K
. - [ , .
20MV P-P O  2-2/3' FREQ.. #37-80 % 100MY P-P
” ! R118
| ) — — B2K 33K .
' —
7 ‘ ! . | i . Q- > SEE NOTES 4,5 & 6
22V P-P @——l PA FREQ. #42-8> ” 7] = 120MV P-P
[ ] " A4
L)
= - == — = 33K
| )
SEE NOTES 3,5 & 6< e ~ - L - |
- 5 1-3/5" FREQ. #4689 . 2 % 140MY P-P
241V P-P O / FREQ.. - ” A4 |
l—-*—" B - "—'—**—'JJ 33K
po— - — - — e — | |
" 3 ) FREQ. #49-9 I ” @ 150MV P-P
26"V = 1-1/3 ; — H A
L . . —_- ’ 150K _, 33K
7MV P-P Q)———I 1?9 FREQ. #54— e - _ —
\J ” ._ ) R142 W,
_ _ I “ - Fﬁﬂﬂiﬁ' ” 33K
[ BUS AMP C | C C
O = s o S 094-035052- 3
1. @) SYMBOL: TERMINAL ON PRINTED WIRING BOARD. 4 R 0647 e - 94 -
2. UNLESS OTHERWISE SPECIFIED: 2-2/3" 3.3 .0027 Q47
ALL RESISTORS ARE IN OHMS, +10%, 1/2 WATT; 2 2.2 .0027 082
ALL CAPACITORS ARE IN MICROFARADS. 1-3/5! . 0022 O%% |
3 P-P VOLTAGE MEASUREMENTS TO BE “ADE AT LEAD 1-1/3" 1.5 .0022 033 |
TERMINAL REMOVED FROM PIN. 1 1.0 .0012 )5

4. P-P VOLTAGE MEASUREMEMT TO BE MADE AT PINS
WITH LEADS REMOVED. -

5. WAVEFORMS ARE SINUSOIDAL.

6. MEASUREMENTS MADE WITH KEY NO. 25 ON LOWER
MANUAL DEPRESSED.

FIGURE 5—4.
LAYOUT AND SCHEMATIC DIAGRAM,

LOWER MANUAL BUS AMPLIFIER BOARD,
124-000016




FROM PIN #3 RECOVERY & 8
NON-VIBRATO 800MV P-P

TO SWELL PEDAL LDR (A2

NOTES:
1.()SYMBOL: TERMINAL ON PRINTED WIRING BOARD.

2. UNLESS OTHERWISE SPECIFIED:
ALL RESISTORS ARE IN OHMS, *10%, 1/2 WATT;
ALL CAPACITORS ARE IN MICROFARADS.

3. P-P READINGS TAKEN WITH "DRAWBARS & PERCUSSION®
TAB DEPRESSED: 8' DRAWBAR AT POSITION 8,
KEY 25 DEPRESSED.

+15V

094-035052-10J

R645
150K
Co13
.068
R646
6800

27 RETURNM FROM REVERB. UNIT INPUT

FIGURE 5-5.
LAYOUT AND SCHEMATIC DIAGRAM,
POWER AND REVERBERATION AMPLIFIER BOARD,

124-000017

12 (17
15.0V P-p—%~
E&M Ce04 + C603
70K 5/25V 80/25 V
Cb14 R602 I '
82pf 6800 - -
R601 S60MV P-P 400MV P P‘/
820K MV P- . >
'3 0.6V “ 0602 Q604 R61S R623
e L3 s \[ 4 /001021133 \ 1m1-02n10 | 47 ﬁ;
m .1 1m U Z.DV Cb%
‘a %01 400MV P-P \
001-021133
) 2 80/25 V Ce07
.22 3.3V 4~ S00MV P-P | .22
R611 R610 R614 R613
460MV P-P 100 3300 120 820K
2W
R603 R604
4700 51K —
5%
— + (608 130
S,/25V /3 V
R606
68K
R632
2200 5%
4
e
4
+15V Rb47
" 0608 ] 5600 Caﬁzﬂﬂv P-P
2V P-P - 001-021133 o 068
7.0V ‘._ . R638 .
C609 o 47K
6.4V 5/25 =
0.8 1% % 12V
400MV P-P 0 ~ 2
R628 = 00563;?*1133 S ‘a 0612 R642
o Q611 5 gy \["A/ 001-021133 470K
__ - 400MV P-P R{S;b}g 001-021133 ' 3.2V
0.8V
R627 R634 i - -
R629 1000 — 2200 = Z 2V
5.6 5% = . R641
” 2V P-p¥ % . g CW-*-—E 0
e L 3 w068 =4
— — c610] & s
500/35V| o o —
13.0V — o =] -
— o - —
Q610 E E EE -
L 0.1V p; 4’/ i
2t R636 28 4 M
120 246

400MV P-P

%

R625
330

W

RG24

AN

19

24

O 15.0V P-P (R870 e MAX.)

”

TO TONE CABIMET OUTLET

S00My P-P

PIN LAYOUT

19
018
017
016

o15
014
o113




e 3= ma

| 1OV PP MARIMEA  RE1T mas@” SIGNAL INPUT TOD ALTERNATE CHANNEL FROM TWIN MALLET TABS
& KEY 25 DOWN.
ANY Key pEs - | C513  TO INPUT OF NON-
20 K “ RG14 001-021135 /1~ 154 1.3v0C 1/25V  y|BRATO AMPLIFIER 14 RDJUST ALTERNATE CHANNEL(RS39)
~: i P 170¢ l‘ RSHY R535 RS540 RS41 +“h @——()% MAIN CHANNEL(RS4S) GAIN
f +16VDC ‘L 4700 4700 £510 B 0 CONTROLS FOR P-P INDICATION
| = . 3.3 164 R537 OF 0.8V.
2 +16YDC jaca 1 e 2 100K ‘ RS543
TO PERCUSSION KEYING +14.5VDC KEYED D 001-021172 “ — 68K
% ¥ e 0511 A RS32 B . 25VDC
; 001-02113 5 13K - RS3 == DSOS =1 st G 001-021070
TO PRESET TABS +16VDC KEYED (- £ ‘l 001-026030 T~ -033 ATE et aSds
- 250K S |001-027020 330
‘r 0513
gg:{ﬂ R530 “ o01-02115¢ — ? — — . .
20K A 0512 -:- i @- +22v.0.C
001-021132
FACTORY SELECT
"‘*“V —_ — /533 — (15K, 33K, 47K, «] €502
PERCUSSION TAB DOWN  +16VDC KEYED(—0 INPUT VOLTAGE FROM PRESET TABS pie | OR 6BK) ALTERNATE CHANNEL GAIN CONTROL =1 00/15V
118VDC KEYED () 7 YOLTAGE FROM REITERATION TAB rS34
100 —
517
RS19 RS21 nes R527 ALTERNATE CHANNEL DELAY CONTROL } P
M 12K 4700 91K
i <% 5.C.H. Q521 g -(' o [;5123 1/25V
- 001-026050 WNG{ : Q520
K L a cAvoNg Egﬁ a C‘ Q‘fpi—f | 001-021070 RS
+16 +16Y0C K
r' (518 0510 001-026030 . could blow RS0 d D 0.15VD¢
| | .082 001-021135 ;
o=ty % : ‘F $16  +| cs09 328 2 -9 =
| \( 4 —II -T.56/25v _ ? Q518 4 | .
| o i ~ Q517 001-027020
3 01-021172 | 1
%, —| % e 4 : —— (514 RSS3 —Q
16 Al Uable = M \DN 02 = 660
- c 001-026030 & R524 9
/ i 100 — o)
i y s = - — -
—; 001-026030 R529 = i = 1
REIT. SW. OFF — 120K 220K —
. e . 15
o—0Q NVVA——AAAN RS4S ey | e —
R525 RS38 SK 100K - )5
- 3 1800 \_ PERCUSSION NULL CONTROL 20
Egj 5% MAIN CHANNEL |
= GAIN CONTROL "
13 . *—
BIAS ADJUST FROM R356()-
30MV P-P MARIMBA, REIT. TABS ~ 17 SIGNAL IMPUT TO MAIN CHAMNEL FROM PERCUSSION TABS L
& KEY 25 DOWN & | | =
— — — L —_ ] 16 D) 116y FROM COMTROL
| PAMEL DIVIDER
16.5Y P=-P >
ST e e e +
R505 RS0 R508 oy f 10} 17
10K 560K a7k 80/ 25V
' - - — - @- - - - - -Q7 - - 001-023038
+18V - - > 4 2 16V + 5%
1.1V P-P . - 4 -
] 1 i . —
0.8VDC : -
RS04 £504
5 .
220K 022 o g/ 4 15K 15K ¢ 15K
CHIMES TAB & KEY 25 DEPRESSED 3 : 15K 470 4700 § | '
UPPER MANUAL -~ BYOC B/ 550 . s | —— 470pf = 470pf
' 1-0211 |
SIGNAL INPUT FROM UPPER MANUAL - 18 Y m 0.6VOC RS07 gl ®- || P ® | 5 - Y e L {] 2 13.5V P-P
BUSS AMPLIFIER 9QMV P-P L 3K = , 1 I , ' I : _ I -
503 0501 0022 0022 .0022 - .0022
A 001-021135 13.5V P-P R511 RS1% C507 |
My pp — — / i 2,4} L il 19 SoMV P-P ¢ PIN WITH
— = # P o—o 2 : ® VVVWVV —-—\VVVVN—O—1| © LEAD REMOVED.
700MV P-P 1 & 82K B2K 1 l TO CHIMES SWITCH
I T T ﬂﬂ‘l?gg‘fl};’ # ..Ir 3 ‘ T;i - (505 = (50
@2 @5 @ @7 10 ? @13 14 Q 2 b | 1800 pf 100pf
@@a B@Eﬁ 1@12 @15 ‘ b, i 001-021132
3
| 18K 18K a0 021132 [001-021132 | = — —
@ E] )
RS45 ! &r , - :
200 | ; 2 -7
R539 L_Ic 501 . -9- i ) e g e . _ 094-035052-7.
212
e'"® @ 22 @25
@ @18 @19 Q@ 200 — —
17 23 - =
1 1 I 1 _—
PIN LAYOUT &> - -
HOTES: RS10
“Eg‘; 1. @ SYMBOL: TERMINAL OM PRINTED WIRING BOARD 470
FIGURE 5-12. 2. UNLESS OTHERWISE SPECIFIED:
LAYOUT AND SCHEMATIC DIAGRAM, Ett gﬁ;?ﬁgssn:z;n OHMS, $10%, 1/2 WATT;
— RE IN MICROFRARADS. —
PERCUSSION BOARD, | =
3. SECTION BELOW DASHED LINE 1S 1-1/4 HARMONIC DIVIDER.
L i s L) e ——————————— - ————— e Sty — mem e e e S E R e e s

OK
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CONNECTIONS FOR POWER GRA o TO LESLIE FAST MOTOR

TRANSFORMER 003-031327

I
' |
; C621 |
RED BRN RED . BRN R |
O 2 O WIG T & : L602 C |
RED/YEL RED/YEL I |
O Al BLK/YEL O BLK/YEL 220V [
: |
RED RED
O O 3 FGRﬂ | BRN TO LESLIE SLOW MOTOR
120V |
£622
Y TEIX —Y | :
BRNAVHT BRN/WHT > - ‘
O O L 240V : ——
\ L |
% I _ T-200, T-300 &
- v O S-F 4 " | - T-400 ONLY
BRN/WHT BLK/RED BRNAWHT BLK/RED D60 |
120VAC 220VAC. 240VAC -1 001-024051 I
S0/60 Hz 50/60 Hz C615 |
*11500/25V
TO LESLIE FAST. SLOV' SW. M/0 TO GND ...OBLU O GRA |
I{D PIN #16 POWER & REEEEB.EﬂEEé g. (253 BLL V10 0602 | | M- — e —_  — |- |~ —_———_——— -
ERM_ 44 R.H4. STRIP TOP OF CHASSI — (- O—0 -
THEM TO PI* #6 RHYTHM PLUG 001-024051 o PONER. S
| WHT /ORN RETURN FROM .
TO PIM #17 POWER & REVERB. AMP. & o—— - |
TERM. #1 L.H. STRIP TOP NF CYASSIS =B+t (+25V) 645 R644 Te04 p & RUN MOTOR.
. 10 150 3W |
RE ORM WHT /ORN RED BLK/RED YEL
TO TER™M.#6 L.H. STRIP TOP OF CHASSIS —s= B+ (+15V) O~ - O — 0
400 3W
BLK T-100 ONLY D603 U
O- +| €617 | | ce1b 001-024051 RED/YEL |||l C620 _
— Z’ D608 - - - ==
- 1000/25V 001-023034 =T 3000/25V ~ = .02 _~T0 GEN.
094-035052-11J — Y= 4| A.C. PANEL
4 A i | BLK TO COMMOM
- e #  LESLIE MOTORS|g k
WHT /RED o ——— P03
+25V (6 — m——— 001-024051 .
BLU WHT A.C. LINE
resv @ - L6071 @
R643
1O PI% #4 PERC. BD=+18Y @— 00000 ! GEN. A.C. PANEL
D605
| +| C6198B +1 C619A i C618 001-024051
WOEY RIG T 1s00/25v -] 1500/25v -] 3000/25V
' BRM @
. = — — TO CONSOLE
- BN o D606 RN PILOT LAMP
Niat (7 "0 X
<::> WA, i::> . 001-024051
ool e
| NF"’ ~— NOTES:
OI0I0I0
B — 1.0 SYMBOL: PIN IN Jb&01
J601
(O SYMBOL: LUG ON TERMINAL STRIP
2. UNLESS OTHERWISE SPECIFIED:

ALL RESISTORS ARE IN OHMS, #10%, 1/2 WATT:
ALL CAPACITORS ARE IN MICROFARADS.

FIGURE 5-16.
SCHEMATIC DIAGRAM,
POWER SUPPLY




CONSCLE INPUT FROM
T-200-1, T-200-2, T-300
SERIES RHYTHM LNW FREQ.

LOWER MANUAL DRAWBARS PEDAL DRAVBAR UPPER MANUAL DRAWBARS e ? -
177 = 5%
1 o | [1 e 1 [ ALzl 1, Lhe] [e] [ ] =
4 > 2 > y 3 ol 1 I 16'/8 16 5 8! 4 2% lz ’1 ] 3 r |
‘ g + |R304,
1 i | B ] — I[_Rsnz_!q | 1 "3 ] | _ e 9 i I
|4 T T T r' 390> '8 . 1 I 8! 2390 _ Iy
| 13308 17 | 71 2330 | VIBRATO | R342
SEMBLE , ,
PRAUEARS EX ) : 2209 T T ] [ . [ ] (6! 2220 ON #e0
! : [
] : 1003 4 — - | I 4! 3100 RHYTHM II = o
- | I [ . .
| 68 | ] 31 368 ! |
k‘_/ \'_/ L ) “_ l I _ =77 % 39 I 1) —
I : L 1 59 ;2 l _I ] — : | |
: O— | O [ ’ 47 -8 . _] 14 47 ! -QPO- : I?Z |
J L . | —
- [ ) @ | | —
E l Q 0 Q 322 o /T) Q 0 a o G Q i 233; | 'I
= el . e | | - - voLuxe | "
| - - 200 T - < BRILLIANCE
= o, _ + o L
Xe R30S | R306 R307 | R308 R309 | R310 |R311 '.:_": R312 R313 R314 | R315 R316 | R317 R318 | R319 R320 | R321 -
' 5600 | 5600 | 5600 | 5600 | 5600 | 5600 |5600 820 5600 | 5600 | 5600 | 5600 |5600 | 5600 | 5600 | 5600 | 5600 oMy [p-p L
R301 — T ! o B ' T ‘—Q B * ' | | . RECOVERY A
1500 — l‘ +22 |voC ? & NON-VIB. ; ‘31320 R338
FROM R404 oy [e-p SCHEMATIC | L An_d 800MY P-P (R870 e MAX.)
T o D9 5 R350 POWER
B ' o — 1M AMP
> = i | PIN 8
- o a
TYPICAL MANUAL S ] = — —
o KEY SWITCH - >| | 200Mv P-P (R821 AT MAX.)
= . *g‘“’ 5 a +23Y
i — w O @
£z (O T, 513 12MV P-P 19 15 14 > 5
— 4 [K® 1'5 : goMV P-P S
- 16 =11 13 P-P LOWER MaNuUAL = 12 e S 1 VIBRATO
— - -/ g2|0 62 Oo—Q 9 20W P-P BUS AMPLIFIER 10 @iV P~ > s DORIVE & 7 _
aa) OYWWIO—w, 1 oo p-p FREQ. #18-#61 g - - » , ,  RECOVERY
I LT -
1 I A 6o Q5 20V P-P SCHEMATIC 6 @2 » | g
L - I ' -
e a1 e 62 Q) 3 26V P-P FIG. 35-4 4 :Z’w — » | ~ i i" R822
S T O 1 2w PP 16 2 — 4 1800
I @ — I W 220K ——i | | | F -
T ' ~ o p TO BRISH — - —
CIRCUIT - 1801 l C811
— — +1%v_- { 0056,
CIRCUIT FOR | 16 L ony b —— 4
| TU;’EESEngﬂIgTS = 1&. 5019 14V P-P 21 20 gg;x E E — > | , 1802 | Cgééb l
. #49- > i M -p | *
CIRCUIT FOR 3 Ei:" C Yo—~ QAN o 60MV _P-P ! ol | : “CBIE‘
CCIRCUIT FOR sz oo Co—Q15 18V PP yppeR wanuaL 16 @QZ I —— l | =802 ‘ 0056
FREQ. #37-#48 el 165 C—Q13 16M P-P BUS AYPLIF IER L3 s “cem I
| S =4 C o) S—Q11 18N PP FREQ. ¢18-491 1220 1 | 804 | 0056
i =z |~ o, Co—0 9 20W P-P SCHEMATIC 10 qo;-w s l “&815
T 10 Zw | 62 Oo—Q 7 22NP-P  FIG. 5-3 8 O— ) > | L805 | |
5 Suw o e Qi o 100"V P-P > m “.0055
_ — /) = .
| % ;. v ] T My P-p 4 ) 80MV P-P “ I L806 _ C816
' | @‘-" P s ¥ 22 282533323127 2429 2326 30 34 ) ) .0056
R 220K S 1-3/%1 HARMCNIC TC 1-1/4% DIVIDER 1 |
v 1 B +16VDC NO KEY 807 | C817
= o0y -8 +14.5VDC KEYED 24
e e — - — r—y 4SMy P-P FROM UPPER MANUAL BUS | . C818
TYPICAL UPPER 4 <«—7F , I
MANUAL BUS BAR @ 40V P-P - T-300 UPPER MANUAL RHYTHM KEYING L808 | | 0056)
TO PERC. My P-P
CIRCUIT A e 1809 |& 817
PIN 2 | v 46MV P-P ”.0059.
* SQMV P-P - | 1-1/4 HARMONMNIC 0 ‘ C820
- ! . '[ + ™ 8 E‘ =
 S—T | | [
— - . *— L811 | R332
A - ' : N
€ 30MV P-P nnamsi, REIT. TAB.& KEY o | | ”Uosxp‘ ot
i | _ #25 D ”P ; —i 18 2 23 o [« 822
094-035052— IJ + | S0MV P- ? £ 12 22 R359 ”&DUS& -
& g g g g g ; 19 8200 ' e |~ gégb
' .
_ = 14 VYV SEN— ) &
| ! ! | | O\F\G— 0.8V P-P PERCUSSIQM SIGNAL OUT O— f ﬂcazg
r ’ ! . ' | ; 15 L814 |C R334 R33S
: | ! : 1 | | : +16VDC WHEM KEYED : 25V 0056 15K 15K
£ = I'= = = = = | = £ $Q 10 B++ [16V] +23v | 1559 x
I [ : ! [ | | I ‘ I l 315 C825
I I ! | - ' Oo—e@ y .0056
I | : | : | é) | g | I PERCUSSION BOARD f Icaj‘
I ! | | | | REIT. € R327 _07\? I '
I l r | ! O‘I\O. | o RATE [ 500K SCHEMATIC 22V ! L81& 0027 i |
| | | : ' | | | R3e0 R36) LOMT. BN EE e ' ) } ® | I'=
| : | | - —0 =
p | | | : [ | : 10K 5% 3. 3M I +14VDC WHEN 7 | H R823 | |
i I | I ! ' 4 | 1 8K
. , KEYED | ;
| | ! I ! | | | D352 ! | | R334 |
O | O I O | | | | | | 001-026030 | | | |
| I | ! ! ' ' 1 | l +22V | T 15K | |
| , | OT}) , | O“\o Oﬁj k362 S1K 5% , | o—I | . |
C311 | | , '] ] | | | R363 328[ ) : . 8563 |
| ' | : : l . | 51K M , 18K , ,
.atm?I | | | , , ar o L 5% == 9 BIAS MAIN | | |
I ' 1 ' A A A A A el (=) e
: | | ! ' | l KEYED CHANNE L — — i I |
. | ! ! ! - | 1 R364 10K 5% ¢ H16VDC WHEN. KEY : cea 4 D351 ? - 10 C410 L. T .
| : j I ! : | ; i 001-023031 TO LOWER MANUAL BUS | v ggarg VIBRATO || vierATO || visRaTO
{ | ! | | : | ! | LISI091 S 1=200) SKALL CELESTE || CELESTE [| CHORUS
| I | | ; : i | I LOWER MANUAL KEYING I | ]
1 I ! T . : . 1 1 l T-300, T-200-1 & -2
- ORAWBARS || STRINGS FULL THEATER CHIMES CELESTA GUITAR TWIN TWIN BAN)D REITERATE RHYTHM P.W.B. I
: g' TIBIAS || BRASS . WALLET || MALLET || 7o %@ SN—— N~
PERCUSS IO 16" 13 P 2T | hd WARINBA || XYLOPHONE[| . . |

FIGURE 5-17.
CONSOLE

SHEET 1 of 2

S5—1A



NOTES: 13. BRUSH AND CYMBAL PWB (124-000020) NOT USED ON T-200-1, T-200-2, T-300, T-400,

. COMPONENTS NO. 800 THRU 899 ARE LOCATED ON VIBRATO PHASE SHIFT LINE, VIBRATO DRIVE & RECOVERY BOARD, RECOVERY & NON-VIBRATO BD. - . e ———————————eeeeeet .

1. COMPOMENTS NO. 100 THRU 199 ARE LOCATED ON LOWER MANUAL BUS AMPLIFIER. 14. P701, J701 OMITTED ON 1969 AND LATER PRODUCTION. REPLACED BY DIRECT WIRING.
2. COMPONENTS NO. 200 THRU 299 ARE LOCATED ON UPPER MANUAL BUS AMPLIFIER. 15. ALL ORGAN LEVELS MEASURED WITH VOLUME SOFT TAB UP, BRILLIANCE TAB UP, EXPRESSION PEDAL AT MAX|MUM
3. COMPONENTS NO. 300 THRU 399 ARE LOCATED ON CONTROL ASSEMBLY. 16. MAIN ORGAN LEVELS MEASURED WITH 8' DRAWBAR AT POSITION 8, DRAWBARS AND PERCUSSION TAB DOWN,
4. COMPONENTS NO. 400 THRU 499 ARE LOCATED ON EXPRESSION CONTROL, END BLOCK ASSEMBLIES, LESLIE, BAFFLE BOARD & MISC. VIBRATO TAB UP AND KEY ¢25 UPPER MANUAL DEPRESSED.
S. COMPONENTS NO. 500 THRU 599 ARE LOCATED ON PERCUSSION BOARD. | 17. ALL SWITCHES SHOWN IN TAB UP POSITION.

[""“""""""‘] 6. COMPONENTS NO. 600 THRU 699 ARE LOCATED ON AMPLIFIER & POWER SUPPLY CHASSIS. A— 1on SPERKER

. 7. COMPONENTS NO. 700 THRU 799 ARE LOCATED ON PEDAL SWITCHBOARDS & PEDAL DIVIDER BOARD. 014-027293 014-024397

8
9

l . UNLESS OTHERWISE SPECIFIED:
' (a) ALL RESISTANCE VALUES IN OHMS, +10%
(b) ALL RESISTORS 1/2 WATT
.0022 (¢) ALL CAPACITORS WITH DECIMAL VALUES IN MFD.
|
|

SYMBOL : OR OR DENOTES CONNECTION POINTS OF SAME VOLTAGE (FOR REGULATED VOLTAGES ONLY).

r‘- L & N -'1

—
o

TO RECOVERY & NON-

VIBRATO BOARD PIN 4 O O QG

L--ﬂ-_ --J

: SYMBOL: TERMINAL ON PRINTED WIRING BOARD.
12. LESLIE & CIRCUITRY NOT USED ON T-100 SERIES. et - =
: s +2SY +18V ‘ LESLIE SPEAKER \

-
—
il

‘__, FIG, 5-5

e ] oor 3e | 121-000030 THRU 121-000031 ;
400MV P-P o~ e ?
_______________ FROM R338 & R339 (-0 8 20

N ™ TSIENT T T T EXPRESSION PEDAL | R870 AT MAXIMUM SETTING €0, 5 s, ,
3 3 N 7 RHYTHM 123-000004 :
| INBuILT AuTD. & Qg SWITCH | = 1430
| RHYTHM IT 38 | 29 POWER & REVERS. — EARPHONE. JACK C430
| 125-000089  § (e O | — @31-- AMPLIFIER BOARD 2 ,
| (T-400 ONLY) ZO'—ﬁ—‘—j’ | D30--  SCHEMATIC oIV PP (RETO eMAX.) | ,
L | 123-000040

|

| .
__"'i""_ - = T-400 ONLY |
r— r—_-__-

I R420A

= PHOTO CELL

i
|
——o 1 |
|
I
]

123-000040
094-035052-2J T-400 ONLY

D N, G

—/ REVERB UNIT
5.8 VAC T603
P60 —
PINS 4 & 7 0 INpUT
HIGH FREQ. €303
. 2500-1_ & - R347
- T-300, T-200-1 & -2, 3900 f

RHYTHM P.W.8. 15K

9 r |
P - — —_—— —— e ————— e ——— e - ————— - |
_‘ A = R346 [ :
C410 R4t T = MOk x | @
| I
| -OPf 000 BRUSH KEYING | grusk & crmeaL |
+22VDC FROM R355 —P— . |—M-%—O( 1 | @ I
| P.W.B. ASY 314
TO LOWER MANUAL _ I O’( 6 SCHEMATIC CYMBAL R348 .Ona?I : : @@
. BU5{(T7-100,7-200) LEAD | 11-10p,7-200 ONLY | |~ cymeAL E— 5‘;'0 Bg';:é” 6800 | = ro— ¢——oOTo-d | i | I
LOWER MANUAL KEYING | COLOR ( ) KEYING EENES ' c313 | v
< . " . , ! | POWER SUPPLY
(T-300,T-200-1 & -2 17 - ‘BRN BRUSH CYMBAL — :_Ugd? I j
RHYTHM P.W.B.) 36| ORN - LOWER PEDAL . 1T L L
= i . - REVIEHB — RE‘;?RH
33 | GRN - — !
| | - i _ PILOT LIGHT
33 | BLU T i B ) B ) M #12
52 Vio e/

4 + ’ ! i +12VDC KEYED . v
31 GRA 8 T | |

50 WHT

m
29 |WH1/BRN | | e — — - Q4 Py b o ( H—o0 +18v
28 WHT/RED | | .L,.._.? 3 304 . |
&4 WHT /ORN | S PEPAL oupr 10K 1.0V P-P J.@ o @