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THE MELLOTRON 300

INTRODUCTION

The MELLOTRON 300 is a musical instrument with its sounds derived from
magnetic tape recordings of live musical instruments. These tapes are fed into
a loop storage system and played by a conventional musical keyboard.

The keyboard comprises two sections:=-

The Left Hand (I9 keys) containing the Rhythm and Bass notes
and the Right Hand (33 keys) condaining the sounds of the Lead instruments.

To provide alternative selections of Rhythms and Lead instruments,
the Mellotron tapes are divided into six longitudinal sections, the selection of which
is cort rolled electronically. In addition to this, 2-track recording is used
allowing a toctal of twelve altemative selections. The Rhythm and Lead sections
are controlled independently so that any combination can be selected from
the control panel.

A variable Capstan motor control drive enables the pitch and tempo of the
recordings to be set by the player and separate volume controls are provided
for both Rhythm and Lead sections. In addition a delay line type reverberation
unit is fitted wvlucih can be made to operate on all keys.

The instrument has its own power supply and only requires the addition of the
Loudspeaker/Amplifier Unit (LSA 300) to be played. For connection to external

amplifiers and other equipment a 3-circuit jack output socket is supplied.
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i o POWER SUPPLY

_ 100 - 125V, 60 o/s
| 200 - 250V, 50 o/s

.I Consumption: peak 500 W, normal running 100W

TAPE WIDTH 2-track standard play

I/4 inch, 2-Track, standard play

TAPE VELOCITY Normal: 7% in/s

Variable speed range *+ 20% (+ half an octawe)

REPRODUCED FREQQUENCY A’,OC/—5 10 Ke/s + 3 dB

REPRODUCE HEADS Low impedance: 3MH

SIGNAL TO NOISE RATIO With all channels and reverberation in operation -
45 dB below OdBM

REVERBERATION Built in delay line system. The ratio of

reproduced sound and reverberation is controllable
from the front panel. Operational on both Lead

and Rhythm sections if required.

|
1
I
1
|

E 2) lIsolated line output via standard G.P.O. 3 circuit
. jack. OdBm into 600 ohmd.

OUTPUTS [) Cannon socket to feed LISA 300 cabinets

PANEL CONTROLS Reading Left to Right -

I) Mains ON/OFF ;witéh

2) Rhythm station selector push button
switch

3) Rhythm track selector switch

4) Rhyth.m volume control

5) Pitch control



6) Reverberation volume control
7) Lead volume control

8) Lead station selector push button switch.

9 Reverberation selector switch

MELLOTRON 300

DIMENSIONS Length - 424"
Depth - 26"
Height - 364"

WEIGHT 250 Ibs. (113.4 kg.)
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DELIVERY AND INSTALLATION.,

i

When the MELLOTRON 300 leaves the factory it is in perfect working order. On
delivery, a very thorough check should be made on the condition of the instrument. If
there appears to be any defect due to handling during transportation, it should be

reported immediately.

The following checks are now carried out BEFORE SWITCHING POWER ON:

BEFORE RPOWER ON. Remove top lid and front and rear panels. Each removeable

panel is held in position by ball clips.

_Check that all plugs are firmly seated in their respective sockets. The importance

of this check cannot be stressed enough.

By looking at the Vertical Tape Storage Loops either from the front or rear, ensure

that all loops come to the same length within an inch or so, and that each loop comes

to more than 13" above the bottom of the separator. If they do not, investigate the

cause immediately. As an example of a possible mishap, the instrument could have
been turned completely upside down in transit, allowing a tape to slip off one of the
bottom rollers. This would be obvious at a glance. Section 4 will tell you
how to put it back.

The Reverberation Springs are packed to avoid excessive movement and vibration

during transportation. This packing should be removed.

Check the tightness of all screws in the barrier strips on the left and right hand

A N e R

Motor Mounting Boards, and the Sound Distribution Barrier Strip located by the Line

Ll

The foregoing checks will ensure that it is safe to apply power to the instrument.
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1-2 POWER ON.

Ensure that the Mains source available is of sufficient capacity to run the instrument

safely; bearing in mind that the peak load taken by the Mellotron is 500 watts.

Before switching on the Mains supply set the Muins Tapping Plug on the Power Pack
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correctly. Power settings of 100 = 125 volts 60 ¢/s or 200 - 250 volts 50 ¢/s are available.

The L.S.A. 300 has a power consumption of 40 watts peak and is driven from the main
unit via a heavy duty cable terminated with an unbreakable lock in Cannon plug. This
fits directly into the socket on the rear of the Mellotron Power Pack. This cable feeds

both signal and Mains voltages to the L.S.A. 300.

a) PRELIMINARY

The ON/OFF panel switch should now be turned on whereupon the indicator lights

above the Station Selector Switches should light. Check also that the indicator llghi‘

at the rear of the L.S.A. 300 is alight (the unit has a seperate on/off switch).

If this is not so, investigate as per Section (4 3

If a key is depressed a sound of some sort should be heard. Assuming that sound is
obtained, this will show that the Capstan is tuming, the key is functioning, the sound
interconnections are complete and the Electronics are operative.

If sound is not obtained refer to Section (4 ¥

b) CYCLING CHECKS.

The cycling checks are best carried out with the top and the back of the instrument

removed. By inspection of the Index Tape where it lies across the Sensing Head, a

: buttqn depressed on
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number should be vtslble This number should corresgond w1th'_plf
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- the panel. If it does not, switch off cmd depress the correct button, switching on again

S £ e

afterwards.
Press an adjacent button whereupon the indicator light will go out, the Keylock

Flap will be heard to operate and the tapes will begin to move. They should move



_rapidly for about three seconds, come to a temporary halt, and then begin to inch in a

series of short jumps. As the numbered mark on the Index Tape passes over the sensing

head the tapes will stop, the Keylock Flap will be heard to release, and the panel light

will come on again to show that a station has been selected. The number on the index

tape should agree with the number of the button pressed. If the tapes show no indication

-------

of coming to a halt after five seconds, switch off and invesrigafe.

Whale cyc]mg tckes pluce the boﬂom rollers should c!l stcy near fhe botfom oF 'rhe
separators. This can be checked by inspecting the loops as the tape is cycled. If any
loop shows a tendency to rise as cycling takes place, see Section ( 4 ). This |

must be checked while cyclmg in both directions
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Repeat the operation by cycling the tapes back to their original position, checking

i

|
that the inching time is the same forward as reverse. To check this, approach a station

from both directions, e.g. cycle to Station 3 from 4 and from 2 and note the actual

inching time from each direction. If these are not approximately equal, see Section 3.1 (c).
. The 5.5.C.U. (Station Selection Control Unit) can be fooled accidentally in the
a«*:vs following manner:
Let us say that the instrument has been cycled to Station 3 previously so that Button 3

is at the moment depressed. As we know from 2.4 (k), pressing a button gives a pulse

telling the S.S.C. U, in which direction to drive the cycling motor to locate the desired
station in the shortest possible time. We now press Button 6 and the S.S.C,U, will drive
the tapes towards Selection 6.

However, if Button 5 is pressed immédiateiy, before the synchronised switch has
v reached Selection 5 the motor will reverse because the wrong sense pulse has been given.

We can make use of this feature to check the automatic reverse function.

s & Great care is needed to avoid damage to the tapes should a fault exist, Cycle to

‘ Station 3, press Button 6 and immediately press 5. The tapes will now be driven towards

(. Wlth the hand on the ON/OFF switch, watch fhe index tape as the sfct:ons are
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passed through. lf the tapes do, Q@Wreverse wlthln one second of pcssmg Stahon l, swnch
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off and investigate as per Section 4
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If all is well the tapes will reverse and eventually come to rest at selection 5. The
automatic reverse at the other end can now be checked by refuming{rp 3 and then pressing
| and 2 immediately after.
The auto reverse check ensures that the instrument is protected against the "fooling"
of the 5.5.C.U. inadvertently. This could occur by the operator changing his mind after
first making a selection, and pressing another button before the first selection was completed.
All six stations should now be selected in tumn to check that all positions can be reached.
In order to obtain accurate selection, it may be found that the controls of the S.S.C. U,
require adjustment. This should not be so as they are set at the factory to give smooth

inching consistent with reliable selection.
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HOW THE MELLOTRON WORKS
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2 -1 THE MELLOTRON SYSTEM. FIG. D.I.

The diagram shows the general layout of the way in which the requirements of Section 2.1
. ~ have been met. The front and rear storage rollers are prevented from‘moving by being
coupled together by a chain drive, which also is coupled to the drive motor and the
synchronised switch. The rollers can only move when driven by the motor.

A magnetically recorded tape is slung between the two storage rollers in such a way
that about 6-ft. more tape is allowed to hang than is required to stretch simply between
the storage rollers. This slack is taken up in two loops passing round a system of pulleys
formed by the top rollers and the front and rear bottom rollers. The bottom rollers are
pulled down by the tape return spring and thus the tape is kept tight.

Mounted above the tape is a key which carries on its underside a pinch roller. When
the key is pressed, the tape is squeezed or pinched between the pinch roller and the
capstan. The capstan is a round bar which is made to rotate in the direction of the arrow

. : at a constant speed. Thus the tape is made to travel towards the rear of the machine at a

constant speed by the action of the capstan. Since the rear and front storage rollers are

not allowed to move, the tape falls in free folds into the tape storage box, whilst at the
same time the length of tape absorbed by the pulley system is reduced. This means that
the bottom rollers rise as the tape is used up until finally, when the rollers reach the
limit at the top of their permitted travel, a length of about 6-ft. of tape has been played
into the tape storage box. The dotted line shows the tape in a position near to the end
of the playing action. If at this point the key is released removing the driving force on
the tape, the pull of the tape return spring acting on the lower rollers will remove the
tape from the tape storage box and pull the loops downwards until the tape is tight again.
Since the rear roller has not moved throughout this action, it is clear that the part

of the tape that was over the capstan when the key was first pressed, is now back exactly
. where it was before, ready to be played again.

‘ ¥ ool Also operated by the pressing of the key is a pressure pad which forces the tape into

s contact with the tape reproducing head. Thus when the above action is considered, it



can be seen that the signal on the tape can be played from a selected pbint, this point

b.eing returned to as soon as the key is released. This fulﬁls the main requirements as
suggested in . Since, as we have said, the slack tape taken up by the spring
loaded loops is some 6-ft. in length, then this is the length of tape q{failcble for playing.
At the tape playing speed of 7%-inches per second, the time for playing is about 8 seconds
which is adequate for most purposes. When 8 seconds is up the key is released, the tape
returning immediately to its starting position, after which the full 8 seconds is possible
again.

In order to increase the number of different sounds which are available, two things
have been done. Firstly, two tracks have been recorded side by side on the tape and
provision made for the head to be moved sideways to play the desired track. Secondly,
the tape has been divided longtitudinally into six sections and a system arranged whereby
the actual pieces of tape stored in the spring loaded loops can be selected. This process

is known as CYCLING and will now be explained.

CYCLING.

By referring to Fig. D.l. we can see that if both the front and rear storage
rollers are rotated in 'rhe_ direction of the arrow, tape will be wound off the front roller
into the loops while tape is wound out of the loops into the rear roller. |f the amount
by which each roller is tumned is exactly the same, the position of the bottom tensioning
rollers will remain constant because the actual length of tape hanging between the two
storage rollers will stay the same. (Note = In the MELLOTRON this situation is not
exactly met because since the diameters of the storage rollers vary as tape is transferred
from one to tﬁe other, the length of tape hanlging between them varies slightly and it
can be observed that the length of the loops increases to a maximum when rhe dlcmetefs
of the roHers are equal between selection 3  and 4 J) .

This means thaf if we wish to chonge ’rhe six feet of tc:pe which we have been pluymg,

then all that is necessary to do is to rotate both the ro”ers in the : same direchon, cnd

at the same rate unhl the start of a leFerenf six feet of tane i< nositioned in e Innm



. with its start over the reproducing head.
In the MELLOTRON there are six positions or STATIONS to which the tapes can be

set and taken together with the two tracks on each tape, and this means that there are

twelve different sounds that can be replayed from each tape.



. . ' HEAD BLOCK. MOUNTING

(1) TAPE REPLAY HEAD

(2) HEAD BLOCK

(3) HEAD BLOCK ROLLER -

(+) LOWER HEAD CHANNLIL

(5) M-TYPE RETAINING SPHING
(&) INSULATING GIOMMET

. (7) BUTTON CLLP




2 -3 MECHANICAL FEATURES.

a) GENERAL ARRANGEMENT.

The instrument is built in two halves on a basic metal framework.* The top portion
of the framework carries the major components while the vertical member holds the tape

separators and tape return springs.

b) STORAGE ROLLER. FIG. D.1.

This roller is constructed of spirally wound paper and thus must be treated with a
certain amount of care. At the factory it is impregnated with a shellac varnish which
protects it from the effects of moisture in the air. Damage can result from the careless

use of screwdrivers when fastening down the tape clamps for instance.

c) TAPE STORAGE LOOPS. FIG. D,1.

. The function of the tape storage loops as described above in Se:;tion 2 is to
e return the tape ‘r-o its original position after playing. Following the path of the tape
through the loops, the tape after leaving the front storage roller passes over the front
tape support and drops to the frontmost bottom toller. It then rises and passes over the
top roller after which it falls again to pass round the rear bottom roller. Finally it
rises and enters the tape guide passing over a support on the way. The bottom rollers
are both freely mounted on a 'V' shaped link which is secured to the horizontal rail by
a spring and a cotter pin.

- To prevent adjacent tapes from interfering with each other, the vertical tape
separators have been incorporated. These are shaped sectio-ns of plastic material tensioned
; between two rows of pins. One sef of pins is knurled and forced into the bar which
‘ . supports the top rollers while the other row is pressed through the wooden bar which Ispans

the down frame.



- remote electrical control. The system is shown on figute D.3, .

d) THE TAPE HEADS. FIG. D.2, F T

As has been said above, the tape crosses the reproducing heads immediately after
leaving the storage loops. The tape is correctly positioned with resp;:ct to the heads
by the front and rear tape guides. The slots in the guides are only approximately .005"
wider than the tape and so care must be taken to see that no damage occurs to them
when performing service operations.

The tape heads are mounted in channel section aluminium alloy called "the head
block" which is supported by rollers on the lower alloy channel. To prevent excessive
side movement of these support rollers, a small section of the lower channel is cut out
limiting their travel. The rollers are made of an insulating material as it is essential
that no electrical contact exists between the head block and the metal frame. It is for
this reason that the W shaped spring which holds the head block down is insulated from
the lower channel by insulating washers. The reason for the .free mounting as has been
explained before, is to allow the whole bank of heads to be moved sideways to reproduce
the sound from any of three tracks recorded on each tape. The lateral motion of the head
block is controlled by the Electrical Track Selection Switch.

To press the tape into contact with the reproducing hea.d a pressure pad mounted above
the tape is used. This consists (see Fig. DL1. ) of a felt pad mounted on a shaped arm
which is rivetted to a light spring. The spring is secured to the Pressure Pad Support Bar
by a 4 BA screw, the hole in the spriﬁg being slotted to allow adjustment. The Damping
Bars have been inttoduced to prevent the pad arm from vibrating vertically after being

released from contact with the tape.

¢) ELECTRICAL TRACK SELECTOR. DIAGRAM D.3. i

This unit has been designed to provide positive location of both tracks of the tape by
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fitted to the solenqid piston will retumn the head block to Track A,

tape in the sfora e loop The cycllng m tor

R e e i by i
een, ,_a'solenoud mounlecl beneath the Iower u:hw::m'qel,r is used to pull the

hecd block onfo Trock B of the tape. On de-energising the s_olenoid, an expansion spring

F
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The solenoid movement is transferred to the head block by means of an operating pin
passing through the lower channel . Adjustable cams mounted either side of a stop pin

govern the precise track position.

f) THE CAPSTAN. DIAGRAM D.I.

This is in the form of a round bar running the whole length of the instrument and is
the means by which the tapes are driven at constant speed over the reproducing heads.
The bar is groun.d to very close limits on diameter and is straightened by a special process
at the factory so that the speed of all tapes should be the same.

The capstan runs in ball races which are mounted to the frame in special housings,
and it is driven at the left hand end by the flywheel. The flywheel is in its turn driven

by a belt from the capstan motor, mounted below the frame on the motor mounting board.

g) TAPE STORAGE BOX. DIAGRAM D. I,

This is constructed of wood and is supported behind the capstan on blocks screwed to

the motor mounting boards. The tape passes through the box, adjacent tapes being separated

by polystyrene dividers which locate in slots in the back and front of the box. The lid

prevents the tapes from rising out of the bc}x when thle tdpe is being played.

) '_CYCLI'NG MOTOR AND CHAIN DRIVE.

The chcnn drlve is used because it is essenhal that fhe Fronf cmd rear rollers stay in

"',;-- .exctcr synchromsm. Thar is, if the front roller pays out 10 turns of tape, then fhe rear

; roller must take up lO turns oF tape ofherwwe fhe d|fference would clfer rhe amount of

gear box on |t




| KEY MOUNTING BAR

2 KEY(BOARD) IN LOCKED
POSITION

3 KEY LOCK FLAP

4 KEY LOCK FLAP STOP
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The ;ﬁeed of the motor when cycling the tapes is 150 r.p.m. of thereabouts. Also |
driven by the chain is a unit called the SYNCHRONISED SWITCH which enables the

STATION SELECTION CONTROL SYSTEM to locate the correct stopping point. See

i) = KEYS.

The keys are manufactured from seasoned soft woods which are chosen for their
resistance to warpage. The white notes are covered with I[VORETTE (Trade Name) and
the black are formed by plastic mouldings glued on to the wood.

Each key is mounted on a strip of spring steel which has a hole which locates over
a screw in the key mounting bar. A NYLOC nut holds down the spring and provides
adjustable tension to each note individually. The front of the key is guided by an oval
pin, set in the guide pin bar, which fits in a felt lined hole in the underside of the key.
The guide pin can be turned to take up side play in the key which can develop as the
felt beds in.

The key also carries two adjusting screws ~ the front one controlling the pressure pad
(See D.l. ) whilst the rear one adjusts the pressure on the pinch roller. For correct
method of adjustment see

The keys are correctly set for height above the guide pin bar by the key top stop which

is an clloy angle with a self adhesive cellular rubber pad undemeath.

) THE KEYLOCK.

This is a device to prevent inevitable damage fo the tapes if they were played whilst
the instrument was being cycled. (See D.4. ). It is obvious that by playing o
tape at the constant speed of 73-inches per second, at the same fimé that the cycling was
carrying the tape at 36" (inches) per second, can only result in severe ana a_lmost cértoin!y

permanent damage to the tapes. The device consists of a moveable flap, which can be

~ tilted by a Iinkdgé'pulled'-lby a solenoid. The cycling ope'ration' will only commence when
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2 -3 the plyer's hands are completely removed from the keyboard. This v\f:il! allow the flap to
: | close a microswitch and thus complete the selected circuit. Should a key be depressed
during the cycling operation, contact with the microswitch will be broken and the tapes
will come to a dead stop. On releasing the key, the keylock flap will spring back to its

operational condition.
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- MELLOTRON AMPLIFIER/ LOUDSPEAKER CABINET TYPE 'LSA 300!

1

This unit is a carefully desigriéd loudspeckér enclosure fitted with a two-way
speaker system with a large elliptical loudspeaker for the bass and middle frequencies
and a small foam-suspended high frequency unit.

Mounted below these, in its own compartment, is a stabilized fully
Transistorised 12 watt amplifier complete with its own power supply. The LSA 300 unit
is connected to the Mellotron 300 unit by plugging in its multipin self locking plug
into the socket provided on the console. Each LSA 300 unit is also fitted with an
identical follow on socket so that any number of units can be plugged into each other

to provide audio power, in units of 12 watts to any desired power.

THE 300A AMPLIFIER

The Amplifier unit is a push/pull solid state unit with an undistcrted output
of 12 watts and a peak output of 16 watts equipped with its own power supply. It has
a frequency response of 30 ¢/s = 15 k/cs of » | dB. Its signal to noise ratio is = 85 dBM

below full output. A pre-set input level control is fitted to enable LSA 300 units to

‘be matched for similar outputs.

The mains transformer is properly double wound and insulated and sectionalised,
to allow operation on various voltages. Both mains and interal supplies are

independently placed.




 SUPPLY VOLTAGE

CIRCUITRY

AUDIO OUTPUT

* LOUDSPEAKER SYSTEM

“sciicanion

CONNECTORS

_Ccmnon plug Thls flts dlrecfly mto the socke[ on the

| .reqr of the 300 Conso!e and Feeds both speech and malns

100 -~ 125V, 60 ¢/s
200 - 250V, 50 ¢/s

Consumption: 40W peak

Solid State

15 watts
Continuous sine wave output with a total

harmonic distortion of .2%

2 way high quality loudspeaker system

comprising a heavy duty [2" x 7" elliptical low
frequency speaker and a 3" foam suspension high
frequency unit rated at 20 watts.

A simple passive cross-over coupling is used.

The speaker units are acoustically matched to a vented
e.nclosu-re, and the amplifier unit is mounted in a S

sepafote compartment at the base of the cabinet,

_The LSA 300 is complete and couples to fhe Mellofron 300

via a 3-yc:n:| P.V. C sheathed heavy duty—multl cora

; cable terminated with an unbreakable Iock-ln




DIMENSIONS

: vo_ltqges'_tp the amplifier.

WEIGHT

Each LSA 300 unit is equ_i'ppcd with a d*upl.icute socket
so that any number of speaker/amplifier units can be

plugged in with a follow=-on arrangemen .

HEIGHT - 294"
WIDTH - 19 3/8"

DEPTH - IL.3/4“

62 lbs. (28.1 kg)
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ELECTRICAL/ELECTRONIC FEATURES . i g ot (e RO S

Reference to the Block Schematic Drawing No. D.l0. shows the electronic and
electrical lay out of the Model 300. Commencing at the lowest ie\lzeli point of the
electronics - the output of the two headblocks. T.he left hand, or Rhythm Section, of
the unit is fitted with |9 Magnetic Replay Heads and the right hand, or Lead Section, of
the instrument is fitted with 23 Heads. These are of the low impedance type and have an
inductance of 3MH. Headblocks are connected by coaxial cables to their appropriate
pre~amplifiers.

Each pre-amplifier Type PAé (circuit of which appears in Drawing No. D.9. )
provides the necessary equalisation to the NARTB characteristic (it is provided with a
pre-set output level control and a small amount of equalisation adjustment to compensate
for variation in magnetic heads) and raises the head output level to approximately -

I8 DBM from a fully modulated tape. These outputs are taken to the independent left and
right hand channel voiume controls. At this point a portion of the mixer output is tapped
off and fed into the reverbration, or delay line driver amplifier, which is again amplified
by its play-back amplifier and fed back into the mixer via the reverbration volume control.
A Selector Switch is provided on the control panel to allow either the Lead Section or the
complete Keyboard to be reverbrated.

The mixed signal is then taken via mixing resistors into the line amplifier which raises
the level to 0 DBM at the output jack socket which allows a _peck output of approximately
+ 10 DBM. The external jack socket is completely isolated by a High quality | : |
isolation transformer and avoids the possi.bility of earth loop problems when the Console
is connected to external apparatus such as amplifiers, tape re.corders, brocdcast consoles,
etc. The line _c_n;nplifier output s also fed to the Cannon output socket .i_ntq which _thé
LSA 300 Anip.lif.i_er Loud Speaker Unit is p!ugéed - thi_s'. socket also supplfes the rﬁoins powe;r.

to the 300A Amplifier, and additionally earths this unit.

Instruments commencing Serial No. 3/026 A will be fitted with equalisation .«

controls on the front control panel.
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POWER SUPPLY - MELLOTRON 300.  CIRCUIT DIAGRAM D.1I. +

In this unit a range of Mains voltages, from 100 to 240v at 50 or 60 Hz can be used to
provide the various \;'olfages needed to operate the electronics of the MELLOTRON 300. The
peak power that can be required by the Unit is 150 watts but this is only an intermittent
requirement. The usual running power is of the order of 65 watts but the mains fuse is rated
to cope with the surge.

As can be seen from the circuit diagram there are two switches in the live lead, so that
the P.U. can be energised either by use of the Front Panel switch S| or the service switch 52.
The service switch is mounted on the power supply chassis.

A full wave rectifier with a current capacity of 3 amps provides approximately 24v, which
is de-coupled and further smoothed giving an output voltage of about 20v, this supply being
used to power the Preamplifiers, Line Amplifier and Reverb Driver Unit. This supply is
further de-coupled to provide |0v for the foot pédal lamp.

A bridge rectifier provides the supplies fbr the Capstan Motor Control; .these are -26v
at 5 amps and =20v at | amp stabilised. The -20v supply is used also for the S.S.C.Us..

A further 10 amp f/w rectifier provides current for the Cycl'ing Motors via the S.S.C.Us.
The voltage here is approximately 26-28 volts. A robust soékef_ is fitted on the Power Supply
to carry mains éupply voltage and audio signals to an éxfemal .amplifi.er cfnd sbeaker where‘

used.
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POWER AND CONTROL INTERCONNECTIONS. FIG. D. 2.

Shown in this diagram are the connections between the power supply and the various
units which it feeds, and also the interconnections of the station selection control system.
The plugs and the wiring of the sockets has been so arranged it is difficult to insert any

plug into a socket not intended for it and even if this is done, no damage should result.

POWER SUPPLY .. FIG, D11,

In this unit a range of Mains voltages, from 100 to 250v. at 50 or 60 cps. can be used
to provide the various voltages needed to operate the electronics of the MELLOTRON,
The peak power that can be required by the Unit is 500 watts but this is only an intermittent
requirement. The usual running power is of the order of 100 watts but the mains fuse is
rated to cope with the surge.

There are two switches in the live lead, so that the P.U. can be energised either by
use of the ON/OFF switch on the control panel or the service switch. The service switch

is mounted on the power supply chassis.

SENSING HEAD BRACKET.

Screwed to the top of the inner capstan bearing housing this unit carries the head
which detects the presence of the index signal on the sensing tape. Also mounted on this
bracket is the socket which enables the wiring from the $.5.C.U, to be connected to the .

synchronised switch.

ot of cycllng to be controiled by the p!ayer The resistors R34 to R38 in Fi

o _:..I-._.WIred between fhe tqgs of fhe SWItCh

STATION SELECTION SWITCH.

~ This is a six butfon, self cancelling, switch which enables the direction and extent
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* STATION SELECTION CONTROL UNIT. "CIRCUIT DIAGRAM  D.I3,

3 Dy e

w \\ HERY s .I:‘ i il vt AL RET :
The function of the Station Selection Control Unit (5.5.C.U.) is to control the

'fi’:__'._c"pe_'t‘uﬂ_on of "cycling" (See 1 =1 ). The precision of the system has to be great as is

; ekpldined in and _H,]e, wdy this is achieved is os laid ouf below:="

The system comprises four main parts:= .
The cycling motor.
The index tape.
The synchronised switch.

The electronics or S.5.C.U.

THE CYCLING MOTOR.

This is a shunt wound unit operating from 28 volts D.C. In the normal fast run
condition, the field is connected permanently across the supply, the armature being
supplied by the output transistor. TR5 is run in the "bottomed" condition. During the

inching process, or slow run condition, TRS is altematively cut off or "bottomed" by the

multivibrator TR7, TR8 and switching transistor TR6. The time constants s (R17 + VR3)

and C9 (RI8 + VR2) control the "On" and "Off" periods respectively.

THE INDEX TAPE. -

The tape has blocks of | K¢/'s signal at saturation level recorded on it in such a position

that the centre of the block, 3/8" long, is the exact start of the signal on the sound tapes.

. There are thus six blocks corresponding to the six stations of tape.

" THE SYNCHRONISED SWITCH.

ol - This switél_j is driven from the chain which connects the cyc“ng motor to-the front and
_reor.s.toroge rollers. It consists of an earthed wiper, driven by a worm and pinion, and a

. printed circuit board into which are soldered copper contact pins. The wiper movesina .




e thwu iy B g o - 5 - "
ircle and. mckes conract W|th the plns which are sO posmoned that the w|per is.

sfmmetrlcqlly posmoned overd pin when the dppropnate lndex slgnol is energising fhe
~sensing head. There are therefore six pins corresponding to the six index signals. Two
' .extrc pins provide automatic reve.rsing, | should the system overrun thé end hositions. It
should be noted .thdt due to the width of the wiper, this actually first makes contact with

the pin when the index signal is about 12" away from the sensing head.

THE ELECTRONICS.

This comprises three main parts:-
THE MOTOR DRIVE CIRCUIT (outlined above).
THE MOTOR DIRECTION CIRCUIT.

THE INDEX SENSING CIRCUIT.

MOTOR DIRECTION CIRCUIT.

Motor direction is dictated by the condition of relay B/2 and this is arranged to be
de-energised when the motor is driving the tapes from a low numbered selection to a high
one. This is achieved as follows. The current thro' RLB/2 is controlled by TR? which is
switched on or off by the potential difference across R25. The state of current in R25 is
controlled by the bistable trigger pair TRIO and TRII. When TRIO is conducting R25 will
have a current of about I8 mA passing which will give sufficient P.D. to bottom TRIl and
energise RLB/2. If TRIO conducts, then TRI2 must be cut off and to do this a negoﬁ\%e
pulse must be given by the STATION SELECTOR SWITCH SW2. To see hos.-wr this is done,
consider that Button (6) on the ewitch is depr.essed. This will mean that the side of Cll|
nearest the switch will be at a .pete.ﬁtic:i of .--4.V opproximarely Buften (5 is now p.'reseed'
. 'cancelilng Buﬂon (6), and fhe voitage af the swlhch side of Cll is suddenly ralsed to -7 V
the chcmge in voltoge being felt as a negative pulse of -3 V by TRII whlch is thus sw:tched

off. By a stmnlar ergument, af a hlgher numbered buﬁon were depressed when a lower one

i "qu ulrecrdy selecred a posmve pulse would be glven Whlch wouid cause the relay to



e
ol

s of R37 R38 _whlch wnll gwe the required negohve puise to the tr|gger CerUl]’ to ene;[glse

RLB/2 See above for fhe orgument concernlng motor dlrechon. At fhe same hrne, the

If the situation should arise that, for some reason, such as changing one's mind, about

- a selection while cycling was in progress, the motor were running in the wrong direction,

L3

seeking.the se.léc’.red stopping point (See 1 - 2 ), the wiper on the synchronised ;witch
would eventually make contact with one of the end reverse contacts which have been

wired in such a way as to make the motor reverse direction whenever they are touéhed.

In order to make the motor overrun position () RLB/2 must have been energised from the
previous argument. To reverse it we must de-energise the relay and this is done by putting
the contact called REVERSE (I) adjacent contact (I). When REVERSE (I) is connected to OV,
R32 passes a current which is sufficient to 'bottom' TRII which in consequence de-energises

the relay and makes the motor run away from the contact.

TAPE SENSING CIRCUIT.

The function of this is to de-energise the RUN relay (RL A/2) when the correct station
signal on the index tape passes over the sensing head. The signal sensing circuit is formed
by transistors TRl to TR4. TRI is a tuned amplifier with maximum gain at about 1000 cps.
TR2 is an amplifier feeding the gain control VRI. TR3 acts as a p.ulse integrator, while TR4
is the relay driver. The continuous burst of signal is obtained when the index recording
passes over the sensing head.

To give an understanding of the operation of the control unit, a despripﬁon of an

operation cycle follows. Let us consider that the synchronised switch is in the position as

shown in Fig. D.I3.. To get to this position the Button (6) must have been depressed and

so Cll will be connected fo the junction of R38 R33. Under these cond_iﬂons, the emitter
of TR8, R5 and R? will be connected to OV. The effects of this éondiﬁdn_wi“ become
clear Iafer: A . Favs, .. P i

If we now press Button (5) the connection of Cll will be suddenly chcnged to fhe [uncrlon

G ol




_whlch time the merha of the movmg tapes is Iost

connechonto OV of the emitter of TR8 etc. via fhe_ S.yn.chrdﬂt.i.ised.Swirch is Interruptéd. :

TR8 .i.s unoble. to bc:ss any current and multiv.ib.mfor action between TR7 and TR8 is not
possible. TR7 will thus be continuously 'bottomed' be__cau.se .of the heavy base current
suppliéd_by RI8 + VR2 and will draw a heavy emitter current of the Jé)rd.er of 20 mA. It
wiijl be ﬁc;ticed fﬁqt at this time .R!5 is shorted out both by A2 relay contact and SWI, the
keylock microswitch. Thus TR6 will draw no current at this time and similarly TR5. The
motor is therefore not running. The voltage at the emitter of TR8 will rise towards about
-18V and thus also supply TR4 with sufficient base current to 'bottom' it. RLA/2 is
energised and Contact A changes over, extinguishing the pencil light and supplying an
alternative path for the base current to TR4 base. At the same time contact A2 changes
over, energising the keylock solenoid and removing one of the short circuits across RI5.

Then the keylock is fully in position that is, it is safe for the tapes to cycle, the
microswitch SWI is operated and the other short circuit across RI5 is removed. This enable<
the P.D. across RI5 to rise to such a value that TRé is 'bottomed' and the entire emitter
current, about 250 mA is used to supply the base current of TR5. This is more than enough
to 'saturate’ TR5 and the motor will now run. This will cycle the tapes and will at the same
time turn the wiper of the synchronised switch in the direction of contact (5).

As we have said above, during this period the voltage at the emitter of TR8 will rise
toward -8V as capacitor Cé charges. This will typically take about 2 seconds and when
fully charged, C6 will have a P,D. of =I5V across it. This is because the junction of R24
and R23 is ab_oqt -3V, D4 having no effect since it has a reverse bias of =2V across it.
This state of affairs lasts until the wiper on the synchronous switch first makes confact wifh
pin 5. At this instant the emitter of TR8, R5 and R? are ec:rt_hed prOV, and the anode of
D4 is immediﬁteiy driven to +7V because Cé cannot. chonge its state of charge
mstcmraneously D4 thus conducts and drives the base of TR7 to +7V thus cutting it off

and removing the drive from the motor, TR7 is cut off unhl C6 hos discharged

suffnc:ently to stop D4 conduchng, the time 'fo do H’us Iashng cbout |§ seconds, durmg _

\‘L- : -._\{«




.
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'-_l’detechon ampllf'er |s in excess of tha f:xed voltage. . As explalned ubove, when the

" Normal multivibrd_for' action then follows and pulses of voltage are developed across

RI5 a typical pulse being 20 mS duration spaced from the next by 80 mS. This will give

an equwo!enf tope speed oF obou’r % |nches per second SThe tapes atre i’hus 'inched' along

in a series oF short jumps unhl the block of index signal passes over the sensing head.

The index signal is amplified by TRl and TR2 and converted to negative going pulses
by C4, R4 and DI. These pulses are used to cause TR3 to discharge C5 and reduce the
voltage at the base of TR4 to such a level that the RLA/2 de-energises. Contact A,
changes back, removing the alternative current path to the base of TR4 (the other has
already been removed when the end of R5 was connected to OV by the synchronised
switch). The panel light is illuminated again and at the same time A2 changes back, short
circuiting RI5 once more and stopping the cycling motor. The keylock is released and the

instrument is ready for use.

) CAPSTAN MOTOR CONTROL. DIAGRAM D.l4,

The Speed Control system used with the Mellotron 'FX' Console uses the Pulse Width
Modulation system to vary the average armature voltage. The system is arrange so that
a reduction in motor speed, due to ex.?ra load, will cause an increase in average
armature voltage.

The tone generator mounted on thé motor ghcft is used as the control input. The
output of fhe' i.npqt amplifier'is used to re-set the ramp generator, fhe height of the ramp
depen_ding' ol;l tBe speed con_frol settiﬁg and the frequency_of the ilnput.'. The slowér the
motor runs, the .g_.r.e_-o.tq_r wi T.I...b'e. ﬂje .ra_mp Heig.hf. The Scﬁ\plé '.waveforni ge.nera.ror suppl_iés .
a sawtooth waveform which _ié D.C. restored to the peak umplitude of th.e _l‘c:m.p...' This :

composite waveform is used fo drive a Level Detection Amplifier which gives an output

when the inpU?"_ex_ce'eds a certain fixéc__l voltage level'. This output is _u_séd to operdte .cu"__':.

high speed switch in such a way as to switch the motor on when the input to the level




: proporhon of eoch cycle of scmp]e wuveform. : The Ioop gam of the- system depends on

the amplutude of the somple sowtooth and too sma“ an amplitude will cause 'hunhng

(wolent over correc'rlon) ; It W, therefore, necessary to obtain a compromise between .

satisfactory sensitivity and excessive gain.
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" ALTERNATIVE CAPSTAN DRIVE SYSTEM.

As an olterﬁaﬁv_e to the normal variable Capstan Spéed Control the unit can be fitted
with a synchronous external rotor motor of the hysteresis type which would operate via its
coupling capacitor 13.5 mfd 275v rms working (A.C.) from a I0v A.C. supply derived from
a tap on the mains transformer fitted into the Power Pack. With this unit installed the
capstan and, therefore, tape speed will be held constant by the mains frequency which can
be 50 or 60 cps. The motor would be fed via best quality 3 core cable as used for connecting
the Mellotron to its main supply. The green wire being connected to properly earth the

synchronous motor and its mounting bracket the earth connection on the Power Pack.

This will apply to instruments commencing Serial No. 3/026 A.
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