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WATTS' DISC RECORDING MACHINE

General Description
The machine is illustrated in n'igures l-3 in which the various parts are numbered so
that they may be identified by reference to the lists accompanying the Figures. It should
be observed that where a part appears in more than one X'igure the same reference number
is used.
In the ' Watts ' or ' Marguerite Sound Studios ' system the principle of lateral recording
is used, in which a spiral groove is cut in the surface of a disc and.the programme record
appears as lateral displacements of the groove about its mean position. The record is cut
on a cellulose-coated metal disc and is suitable either for playing back in the same .way as a,n
ordinary commercial pressing or for processing.
The recording machine consists essentially of a turntable driven through suitable gearing
by an electric motor, and of a traversing carriage supporting the cutter-head and mechanically
coupled to the main drive.
The main and traverse drive mechanisms are clearly shown in X'igure 3. The 1/8 h.p.,
415 volt, 3-phase motor (23) is of the induction type dynamically balanced and is coupled
through a flexible coupling Q\ to a worm reduction gearbox (25). The gearbox shaft is
connected by a flexible coupling (26) to the driven shaft which carries a three-speecl pulley (27).
The turntable shaft is fitted with a similar stepped pulley and is belt driven. The speed of
the turntable can be adjusted by means of these pulleys to 78, 60 or 33-1/3 r.p.m. Normally,
however, only the first of these speeds is used.
The traversing is carried out by a lead-screw (35) mounted in bearings one at each end
of the framework supporting the traversing assembly and driven from the main drive through
a friction disc (20). The driving shaft mentioned above (see Figure 3) extends through the
main plate of the machine and is connected by means of a ball-and-pin joint to an extension
shaft. This carries a small driving wheel (36) which engages with the friction disc. The
driving wheel is free to slide along its shaft and its position is controlled by a slide (21) which
can be raised or lowered by means of an adjustment, screw (22). A lock-nut is also provided.
The carriage (33) is provided with wheels and is supported by a track (34) of angular crosssection held parallel to, and vertically above, the lead-screw in the working position, which
is shown in X'igure 1. The track itself forms part of an assembly (43) supported at each end
by bearings concentric with those of the lead-screw and is thus free to pivot about the leadscrew when the cutter-head frame (7), which is bolted to the cariage, is raised as shown in

X'igure

2.

On its under-side the carriage carries a half-nut (38) which is adjusted to engage the
lead-screw so that as the latter revolves the carriage is caused to traverse. If the driving
wheel makes contact with the friction disc below the centre, the cutter traverses the turntable
from inside to outside, while if the driving wheel makes contact above the centre, the cutter
traverses the turntable from outside to inside. Moving the driving wheel towards the centre
in either case results in an increase of the traversing speed and, therefore, a reduction in the
number of grooves per inch, whilst moving it away from the centre reduces the traversing
speed a,nd increases the number of grooves cut per inch. Records are normally cut from
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outside to inside at 100 groov.es to the inch. A stroboscope card is attached to the front of
the friction disc and under the normal illumination from 50 c/s mains the markings appear
stationary when the machine is cutting 100 grooves to the inch.
A clutch is provided and when the lever (39), see X'igure l, is in the hand position, the
extension shaft is deflected from the vertical so that the driving wheel no longer makes
contact with the friction disc. The hand-drive mechanism (37) can then be used to turn the
lead-screw and to cause the carriage to traverse.
The cutter-head (10) is pivoted in the cutter-head frame which, as has been stated, is
bolted to the carriage and, when lowered into the working position, is supported at its free
end by a small wheel running on a raised track (5) known as the cutter-head frame end track.
The turntable (I) is slightly 'dished' in order to ensure that, when the disc (3) is clamped
into position its edge will press firmly against the rubber mat (2) that lies on the turntable.
There would be a tendency for the edge to be wavy; if a flat turntable were used. To ensure
an even depth of cutting throughout the traverse, the end track must be similarly inclined
but,.as the cutter is approximately half-way between the horizontal traversing mechanism
and the end track, the inclination of the latter to the horizontal is made about twice that, of

the turntable surface.
The cutter-head comprises a moving-armaturq. system and the cutter holder on the
under side of the head is carried by the armature. The cutter consists of a round rod about
f," in length and *' in diameter with one side ground away at one end to approximately
half the diameter to form a flat cutting fa,ce. The opposite side is also flattened slightly
and at the end is ground off on each side at an angle so a,s to form a cutting point with an
angle of approximately 90' in the middle of the cutting face. The cutter is inserted in its
holder in such a wa,y that the cutting face lead.s, that is to say, when the cutter is lowered
into the working position the cutting face 'Iooks' towards the right.
The cutter-head is carried between two pivots (15) which a,re screwed into brackets
clamped to the sides of the cutter-head frame a,nd are provided with set-screws (18) for
Iocking the adjustment. A saddle (44) is provided on the cutter-head with a number of
pivot bearings on each side and with slotted holes for the fixing screws (45), a combination
of adjustable features enabling the position of the points of suspension to be va,ried in both
the horizontal and the vertical directions and thus enabling the pressure applied to the
point of the cutter to be varied. This pressure controls the depbh of the cut which is adjusted
to secure &n a,vera,ge ra,tio of groove width to wall thickness of 1.5 : l, that is to say, 600/o
groove and 40% wall.
The studs (16) which clamp the brackets carrying the pivots to the cutter-head frame are
provided with slotted holes to enable the position of the cutter to be adjusted so that it
traverses the record. radially. The wheel that supports the end of the cutter-head frame is
carried by a pivoted arm, and an adjusting screw (17) is provided so that the inclination of
this arm and therefore the elevation of this end of the cutter-head frame above the end
track can be varied as necessary to ensure that the cutter will be held perpendicular to the
surface of the disc. To assist in making this adjustment the lower end of the back-stop
support (46) is turned at right angles to provide a gauge of perpendicularity, and the height
of the back-stop support which can be varied is adjusted so as to arrange that, when the
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cutter-head is lowered and the cutter is perpendicular to the surface of the recording blank,
the edge of this right angle extension of the back-stop support is in alignment with the front
edge of the top plate of the cutter-head. A lifting cam (13) which operates on a tail-piece
extension attached to the cutter-head is provided for tilting the cutter-head in its pivots
and thus raising the cutter off the record. The back-stop (19) which operates on the opposite
end of the cutter-head is provided for checking the moyement of the cutter-head when this is
thrown upwards by the operation of the lifting cam.
The connections to the cutter-head are made via a 10-way terminal block (8) mounted
on the cutter-head frame which provides for the connections to the cutter-head itself and also
to two pairs of signalling contacts which are closed by a cam when the cutter is lowered onto
the disc and control an electrical clock system. The connections to the terminal block are

as follows :Terminal No. I

2
3

Red

Cutter-head
Series-connection
Brown Cutter-head

of

coils

4
5
6
7

8

I

I Contacts for operating
WhiteJClock
Blue I Spare contacts for
Black foperating clock

Green

IO

The carriage carries an indicator (47) which it moves against a stationary scale (48) in
order to show directly what portion of the available band remains for cutting. 'Ihe scale is
calibrated along one edge in tenths of an inch, reading from 0-400 and along its other edge
in minutes from 0-5, the zero position in each case corresponding to a radius of two inches.
The width of the recording band available is determined by the purpose for which the record
is intended, and when it is likely to be required for processing only a restricted band may be
used. In no case may the recording be carried to a radius of less than two inches, that is to
say, beyond zero on the scale. The limits observed in practice are shown in the tables and
red lines are provided on the scale couesponding with the recording limits for processing, at
375 for 12 inch records, and a,t 275 for 10 inch records.
An additional scale (50), for use with a pointer (49) carried by the cutter-head frame,
is mounted on the end track and besides showing the recording limits carries an additional
line indicating a point comesponding to approximately 30 seconds before the minimum
recording limit is teached.
During the recording, the cutter removes a thread of material and it is found that if the
cutter is placed in the head with the plane of the cutting face radial there is a tendency for
the thread to clog the cutting point. The cutter is therefore inserted with its cutting face
inclined a few degrees away from the radial direction towards the centre so that it tends to
throw the thread in that direction. A brush (51) is provided for removing tho swarf from the
groove. The brush is mounted at the end of a pivoted rod and is provided. with an eccentric
(52), the rim of which is held in contact with the clamping boss of the turntable by a spring
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in the pivot support. As the turnta,ble revolves the eccentric causes the brush to oscillate
backward.s and. forwards oyer the surface of the disc being cut, thereby sweeping the swarf
from the grooves and enabling it, to collect at the centre. The brush can be raised to facilitate
changing discs.

TABLE

I. 13 INCH

D/SCS
Moaimum

Single record for Direct

D'iameter Minimum D'iameter
Scale Playing
Scale
Inches Reading Inches Reading time
12

400

4

O

5'

7'

Number of records for Direct
Continuous Ptayback

12

400

5

5

4'

29'

Single record to be processed
'on 12 inch records

lI*

375

4

0

4'

48"

ll+

375

5

5

4' l0'

Playback

Number of records for Con-

to be
on 12 inch
record.s
tinuous playing
processed

TABLE

2.

12

INCH DIBCS

Di,ameter Minimum Diameter
Scale Playing
Scale
t'i,me
Inches
Reading
Reading
Inches

Madmum

Single record for Direct

Playback

Number of records for Direct
Continuous Playback
Single record to be processed

on l0 inch records
Number of records for Continuous playing to be
processed on I0 inch

records

11

350

4

O

4'

ll

350

5

5

3' 5l'

9'l

275

4

0

3' 30'

9+

275

5

5

2' 52'

29'

Cutting a Record
Assuming that the machine is
cutting a record is as follows :-

(l)

in adjustment and has been liued-up, the procedure for

Operate the 'Start' switch of the motor, allow the turntable to run up to speed,
and then operate the 'Run' switch.

-J
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(2) Raise the cutter-head frame and carriage,

in the manner

shown

iu

tr'igure

2.

Slacken the clamping screw of the cutter holder on the under-side of the cutter-head,

and remove the old cutter. Insert a new cutter in the holder making sure that it
bottoms in the hole, turn the eutting face so that it faces downwards and slightly
towards the back of the machine, and tighten up the clamping screw with a small
screwdriver taking care not to overstrain the screw. If a screw is broken ofi in the
armature it may be very difiicult to remove the broken portion and the crrtter-head
will probably have to be changed. (Spare screws for the cutter holder are provided
screwed into the under-side of the cutter-head frame.)
(3) Remove the clamping boss from the turntable shaft and place a recording blank
in position on the turntable on top of the rubber mat with the recording surface

upwards. Replace the boss and press it down as tightly as possible so as to clamp
the blank and rubber mat firmly against the 'dished' top of the turntable.
(4) Lower the cutter-head frame so that the free end is supported by the end track,
and wind the carriage back by hand until the pointer on the carriage is opposite the
appropriate limiting mark on the scale (see Tables I and 2, page 5).
(5) Set the cutter perpendicular to the surface of the blank by gently lowering it with
the 'Raise-Lower' cam onto the hlank and, with the cutter-angle adjustment,
making the front edge of the top plate of the cutter-head register alignment with the
edge of the horizontal extension of the back-stop support. The cutter should then
be lifted off the blank.
(6) Make the clutch and allow two or three revolutions of the turntable for taking up
the back-lash in the traversing mechanism. Then gently lower the cutter onto the
blank by operation of the 'Raise-Lower' c&m.
(7) X'ade-up the programme so that it peaks during loud passages to I on the modulation
meter.

Where the recording is being taken via the Disc Recording Cubicle a,ny necessary
controlling will be performed in the cubicle, otherwise it must be applied individually
for each machine by operation of the fade control potentiometers. In general,
control should be applied only as necessary to prevent the modulation meter from
being deflected beyond I.0 during progra,mme peaks or from reading for considerable
periods below 0.2.
(8) At the end of the recording de-clutch and rapidly wind the carriage forward to the
zero on the scale, in order to provide a spiral finish, allow the cutter to complete
two revolutions at this radius, and then raise the cutter by operation of the 'RaiseLower ' cam. Release the clamping boss, and, with the motor still running, remorre
the disc by gently working the finger tips between it and the rubber mat. A new
blank can then be fixed on the turntable and recording continued immediately.

Sensitivity Test
The purpose of this test is to check the sensitivity of the cutter-head and, if this has
changed since a previous test was made, to determine the appropriate adjustment of the
cutter-head meter in order to compensate for the change in sensitivity.

DISC RECORDING MACHINE
Technical Instructions

Itern 6.2.

September, 1938

Sensitivity Test

{Contd,)

A 1,000 c/s test record is cut, tone being supplied from a portable tone source. This is
adjusted with the fade control potentiometer to give a reading of 500 on the cutter-head
meter. This record, is then played back and the level of the reproduction is measured. on a
test programme meter or valve voltmeter connected in parallel with 600 ohms in the output
of the 'A' amplifier, and eompa,red with that obtained from the 1,000 c/s calibration disc
No. XTR/27. Aoy difierence between the two levels will indicate either a loss or a gain in
the sensitivity of the cutter-head, a,nd the setting of the fad.e control potentiometer should
be adjusted to compensate for any such difierence.
X'or example, if the level obtained from the test record is found to be, say, 2 db below
that obtained from the ca,libration disc, the input control potentiometer should be turned
so as to raise the recording level by 2 db. On the other hand, if it is found to be, say, 2 db
above that obtained from the calibration disc the recording level should be correspondingly
red.uced..

A further test record. should then be made a,nd the level again compared with tha,t of the
calibration record. If the two levels are now the sa,me, the cutter-head meter should be
adjusted by means of the recessed screw in the panel to read 500 on the 1,00O c/s tone with
the new setting of the fade control potentiometer as determined above.

Frequency Characteristic
Before taking an overall frequency cha,racteristic the sensitivity test should be carried
out as outlined. above. A test record should then be prepared with bands cut at each of the
frequencies given below, in the order listed, starting at 4] inches radius, each band lasting
l0 second.s, with a 5 second interval between bands. The setting of the fade control potentiometer as determined by the sensitivity test, and, where the tone is being applied via the
cubicle, the setting of the control potentiometer in the cubicle, should. remain unaltered
throughout the frequency run, a,nd the tone applied at the recording input jack should be
adjusted to the same level at each of the test frequencies. The frequencies to be used are as

follows:c/s
1,000
5,000

c/s
1,000

4,000
3,000

200

500
100

50
The level of reproduction at the output of the ' A ' amplifier Ioaded with 600 ohms should
be measured at each frequency and a curve obtained. The response should lie within the
2,000

performance limits specified by the Research Department.

Lining-up

The switching arrangements at, Maida Yale provide for routing the programme to r.u
particular disc room either directly or via the Disc Recording Cubicle. In t'he former case
the recording chain from the programme trap valve amplif.er output to the cutter-head
comprises the fad.e control potentiometer and the DR, and DRP a,mplifiers associated with
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the particular cutter-head. In the latter case the control potentiometer of the Disc Recording
Cubicle is also included in the circuit in series with the fade control potentiometers in the disc
rooms. The modulation meter in the cubicle is operated by a DM amplifier, the input of
which is connected across the programme line at the output of the cubicle control potentiometer, that is to say, on the input side of the fade control potentiometers in the disc rooms.
The modulation meters associated with the machines are operated by DM amplifiers working
in each case from the monitor output of the particular DR, amplifier, that is to say, in the
output of the first stage of the DR, amplif.er and thus following the fade control potentiometer
and the gain control of the amplifier.
Assuming that the programme is being taken via the Disc Recording Cubicle and that
the appropriate switching operations have been performed, and further that the sensitivity
adjustment described above has been carried out on each cutter-head, the procedure for
lining-up will be as follows :Tone at 1,000 c/s and at a level of
-14 db from the Control Room should be applied
to the recording input jack and the control potentiometer in the Disc Recording Cubicle
should be set to stud 18. The gain of the DM amplifi.er operating the modulation meter in
the Dise Recording Cubicle should then be adjusted to give a reading of 0.8 on the meter.
The fade potentiometers in the Disc Rqoms should be set to stud 3 of the working
portion of the scale and the gain of the DR, amplifiers should be individually adjusted
to obtain a reading on the cutter-head meter as near to 500 as the control with its 4 db
steps permits. Where it is not possible to adjust for a reading of exactly 500, the
necessary fine adjustment must be made with the fade eontrol potentiometer of the particular machine which, over the working portion of the range, has I db intervals between
the studs. The adjustment when necessary will clearly be either one or two studs,
but care should be taken to choose amplifier gain control settings for the two machines
in any disc room such that their fade controls need to be adjusted in the same direction,

so as to ensure that the difference between the settings of the two fade control
potentiometers will never exceed two studs. The gain of the DM amplifiers operating
the modulation meters associated with the machines should then be individually adjusted
to give readings of 0.8 on the meters.
Assuming that the programme is not being taken via the control cubicle, the sensitivitv
adjustment should be made as before and the line-up carried out according to the following
procedure

:-

Tone at 1,000 c/s and at a level

of - 14 db from the Control Room should be applied
to the recording input jack and the fade control potentiometers should. be set to stud 3
of the rvorking portion of the scale. The gain of the DR, amplifiers should be individually
adjusted to obtain a reading of 500 on the cutter-head meter. Any necessary fine
adjustment to obtain this reading should be made by suitably adjusting the fad.e control
potentiometers, the adjustment being carried out, as described above, in such a wa,J'
that the difference between the potentiometer settings for the two machines in any disc
room does not exceed two studs. (The gain setting of the DR amplifiers will be about
two studs lower than in the case where the control cubicle is used.) The gain of the DM
amplifiers should then be adjusted to secure readings on the modulation meters of 0.8.
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To Mount a Cutter-head in the Cutter-head Frame
At the time of installation the traversing mechanism is positioned so tha,t the leadscrew is at right angles to the front edge of the main plate; a certain standard distance
is secured. between the centre of the turntable shaft and the side face of the carriage to which
the cutter-head frame is bolted ; and with the clutch in and the driving wheel in contact
with the friction disc, the driving link to the extension shaft carrying the driving wheel is
vertical.
The cutter-head frame end track is made parallel to the lead-screw a,nd a,t a standard
distance {rom the side face of the carriage to which the cutter-head frame is bolted, such that
the wheel which supports the free end of the cutter-head frame will traverse along it. As
regards height and inclination, it, is initially set up so that, with the cutter-head suspension

adjusted in the manner described below, and with the cutter-head lowered until the point
of the cutter only just clears a disc clamped in position on the turntable, the cutter will be
approximately perpendicular to the surface of the disc when the cutter-angle adjustment
screw is at the middle of its travel and will traverse with its point moving parallel to the
surfece of the disc. The adjustment once fixed is locked by means of lock-nuts fitted under
the main plate and uniler no ci,rcumstances should, thi,s ad,iustment be'i,nterfered, with.

In what follows it is assumed that a cutter-head is to be mounted in an empty frame
for the first time.
(1) Mount the cutter-head frame on the traversing carriage.
(2) Raise the eutter-head frame, slacken off the set-screws retaining the pivots, screw
back the pivots sufficiently to enable the cutter-head to be placed in position, and
then advance the pivots so that their points enga,ge corresponding bearings on either
side of the cutter-head.. The pivots should be screwed up so that there is no side
play but not so tightly as to deform the saddle on the cutter-head, which should
be supported centrally in the frame and should pivot freely. The set-screws should
then be tightened.
(3) Make a radial scratch on the back of a recording blank and place the blank on the
turntable with the back upwards so that the radial scratch lies parallel to the direction
of the traverse motion. This can be done most readily by lowering the cutter-head
frame into the working position and with the ' Raise-Lower' cam lowering the
cutter-head until the point of the cutter is held just above the surface of the blank,
then by traversing the cutter manually and turning the blank on the turntable
shaft so as to make the distance between the scratch and the cutter the same in the
extreme positions.

(4) By means of the cutter-angle adjustment screw the cutter, when lowered, should
be made perpendicular to the surface of the disc. The nuts on the studs of the
brackets carrying the pivots should then be slackened ofi and the position of the
brackets adjusted until the point of the cutter is immediately over the radial scratch,
care being taken to ensure that the sides of the cutter-head are parallel to the sides
of the cutter-head frame. In this position the nuts should be retightened.
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(5) A trial cut should then be made and the depth of cutting checked by observing the
ratio of groove width to wall thickness which should be approximately 1.5 : l. If
this ratio is not obtained, the position of the point of suspension will need to be
changed.
X'or example, if the groorre is too wide the cutter-head must be moved to the right
so as to advance the pivots ne&rer the cutter and thereby shift the centre of balance
to the right and so reduce the pressure on the point of the cutter. Conversely, if

the groove is too nanow the cutter-head must be moved to the left.
The necessary adjustment, if small, can be made by sliding the saddle relatively
to the cutter-head., for which purpose the holes in the saddle for the two screws that
secure it to the cutter-head have been slotted. If, however, the movement needed
exceeds that for which this adjustment makes provision, the cutter-head as a whole
must be moved as described in (2), so that the pivots take up new bearings, and tho
fine adjustment then applied as above, by sliding the saddle on the cutter-head.
The final position to secure the correct depth of cut is obtained by trial and error,
a new trial cut being made and examined each time the points of suspension are
changed. Provided that the total movement of the cutter-head has not exceeded
I ineh it will not be necessary every ti4e before a trial cut is made to re-adjust the
position of the brackets carrying the pivots, as described in (3), but once the correct
suspension adjustment has finally been secured, this adjustment for radial tracking
should also be restored.

(6) With the cutter lowered on to the disc and adjusted with the cutter angle adjustment
screw to be perpendicular to the surface of the disc, the height of the back-stop
support should be adjusted by means of the nuts clamping it to the upper member
of the cutter-head frame, so as to bring the edge of its horizontal extension into
alignment with the front edge of the top plate of the cutter-head.
(7) The ' Raise-Lower ' cam is arranged so that it may be rotated through l80o and its
position and height on its shaft are adjustable. The position of the cam should
be such that it reaches the vertical about 15o before its limiting position, and the
height of the cam should be adjusted so that when it is vertical (and the cutter thus
raised by the maximum amount) the opposite end of the cutter-head will just clear
the back-stop.
The 'Raise-Lower' knob should be sufiiciently stifi to enable the cam to remain
in position at any setting. To increase the stifiness the grub-screw should be
released and the screw in the end of the shaft tightened slightly. The grub-screw
should then be retightened.
(8) The position of the pointer on the carriage should be adjusted to bring
the zero on the scale when the cutter is placed at a radius of 2 inches.

it

opposite

(9) Finally, the external connections to the cutter-head should be completed at the
terminal block, the sensitivity of the machine adjusted, and
taken.

a frequency characteristic
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To Change a Cutter-head
Since all the heads are of standard design, it is a fairly simple operation to change a
cutter-head. Th,ere should, be no cutter in the autter-heail which is to be remoueil, frorn, the cutterhead, frame. The leads must be disconnected from the terminal block, the set-screws and
pivots slackened, and the head taken

out.

The new head should then be mounted as described

in paragraph (2) of the previous section, care being taken, however, to use the corresponding
pivot bearings to those which were used for mounting the old cutter-head. The cutter-head
lead.s should. be connected to the terminal block, red to terminal No. 1, and. brown to tbrminal
No. 3. A cutter should then be placed in the cutter holder and a trial cut made in order to
check the depth of cutting. Any necessary adjustment to ensure the correct ratio of grooye
width to wall thickness, namely 1.5 : I, will be slight, and is best made by sliding the cutterhead in its saddle either to the right or to the left depending upon whether the cut is to be
Iightened or deepened, respectively. The necessary movement is unlikely to be sufiicient
to cause the cutter to track out of the radial direction seriously enough to call for any
readjustment of the position of the brackets carrying the pivots.

Surface Noise and Patterning
Surface noise in the form of 'hiss ' on a newly
following c&uses :-

made record may be due to any of the

Unsuitable condition of the recording blank
Incorrect angle of the cutter
Cutter with a bad cutting edge
Surface noise in the form of rumbles may be due to any of the following:Belt
Motor
Bad surfaces at X'riction Drive
Gearbox
External vibration
Cutter-head Pivots
Bad Discs
Bearings
Couplings

I)neven cutting may be due to any of the following causes
Overtightened or slack cutter-head pivots
A blunt cutter or one ground t'o an incorect angle.

:-

A warped or damaged disc
Excessive variation in the thickness or hardness of the coating on the recording
blank.

if not serious enough to cause tracking difiiculties when reproducing
the record, can yet result in considerable amplitude distortion. As the primary causos of
uneven cutting are periodic they give rise to a 'light-pattern ' on the disc. When caused by
the oscillation of the cutter-head at the natural frequency of its suspension system the patterning takes the form of a number of straight rafial spokes and is termed 'cartwheeling' or
'spoking'. Another form of pattern in which the spokes are spiral instead of radial in form
is due to the fundamental frequency of the motor (1,500 r.p.m.) being transmitted via the
mechanical train to the turntable. This form of patterning, though unpleasant to look at,
is not often very detrimental to the modulation as the variation in the depth of the grooves
is generally slight.
IJneven cutting, even

10
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Lubrication
Mobiloil BB should normally be used for the general lubrication of the machine and
in accordance with the following schedule.

should be applied

The following items require d,aily attention :Bottom bearing of turntable shaft.
Access to this bearing is obtained via a tube which is brought up through the
main plate of the machine and is found under the turntable. When the turntable is removed for oiling this bearing, care must be taken to keep the tapered
portion of the main shaft clean and a light smear of oil should be applied to
it before the turntable is replaced. At the same time the bearing should be
examined and any stray pieces of cellulose thread removed before replacing
the turntable.
Each turntable is stamped with the number of the machine, close to one of the
pins on the underside. The brass disc supporting the turntable is similarly
stamped, close to one of the holes. The marked hole and the marked pin
should register when the turntable is placed on the shaft.
Jockey pulley and arm.
The top of the jockey pulley is slightly recessed and a drop or two of oil should
be applied to this recess andto the biiarings of the arm carrying the jockey pulley.
The top bearing of the driven shaft of the gearbox.
This is oiled via a hole which is found in the key-way of the extension shaft
carrying the driving wheel bhat operates the traversing mechanism.

The following items require weekly attention:The top bearing of the turntable shaft.
The gearbox.
This should be topped-up with oil and. the grease caps should be filled with
grease.

The bottom bearing of the driven shaft of the gearbox.

The lead-screw aud the load-screw bearings.
The end bearings of the carriage traok assembly.
The carriage wheel bearings.
The hand traversing wheel bearings.
The bearings of the wheel supporting the free end of the cutter-head framo.
The motor bearings should be oiled once a month but on each occasion only two or three
drops of oil should be applied. Pulleys should be kept clean and if the belts show any sign
of stickiness a little X'rench chalk should be applied to them with a brush.
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RETERENCES

l.

Turntable

2. Rubber Mat
3. Disc Record,ing Blanlc
4. Disc Clamp
5. Cutter-head, Frame End, Traclc
6. Inclinotion Ailjustment
7. Cutter-heail lrame
8. Terminal Block
9. Cable to Terminal Block
10. Cutter-heail,

12. ' Raise-Lower' Knob
78.' frais;i-Lbrwci' Cam
15.
16.
17.
18.
19.

Cutter-heail Piaots

Piaot Bracket Ad,justment
Cutter Angle Ad,justment Bcrew
Piaot Loclcing Set Screws
Cutter-head, Back-stop

20. Iriction Disc
21. Drioing Wheel,

22. Troaerse S.peerl Ailjustment
33. Traaersing Cam'i,age
34. Camiage Track
35. Lead,-screw
37. Hand,-Driae Mechonism
39. Clutch Leaer
40. Main Plote
42. Traaers'i,ng Assembly lrame

Carriage Traclc Assembly
44. Pioot Bearing Sad,ilte
45. Piaot Beari,ng Badd,le Ad,justment
46.' Bac'k-stop Suyrytort
47. Ind,icator mounteil on Camiage
48. Scal,e mounteil on Corriage Track assembly
49. Pointer mounted, on Cutter-head, frame
50. Scale .tnounteil on Cutter-heail frame

43..

end, traclc

51. Swarf Brush

b

52. Eccentric

Sl,id,e
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DISC RECORDING MACHINE
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DISC RECORDING MACHINE
Fip,ures Two and Three
RETERE NCE B

l. Turntable
2. Rubber Mat

3. D'isc Recoriling Btank
4. Disc Clamlt
5. Cutter-heail Frame End, Traclc
7. Cutter-heoil lrame
g. cutter-head, Terminal Bloclc
9. Cable to Terminal Block
I0. Cutter-head,

Il. Cutter

12. ' Raise-Lower' Knob
15. Cutter-head, Piuots

Ad,justment
17. Cutter Angle Ad,iustment Screu
20. Irict'ion Disc
21. Drio'ing Wheel Slid,e
22. Traaerse Bpeed, Ad,justment
23. Motor
24. Ilerible Driue
L6. Phtot Bracket

25. Gear Bot
26. Ileilble Cou'Pling

27.

Steppted, Pulleys

28. Belt
29. Jockey Pulley Acliustment

30. Motor Terminal Block
3L. 'Nifam' connector for

A.c.

supplies

to Motor and, Power Amplifier
Connector for Cutter'head, and
'Nifam'
32.
Circui,ts
Signalli,ng
-,.
Carriage
Trauersing
33.
35' Lead.screu

36. Driaing Wheel for Trauersing Assembly
37 - Hand,'Driae Mechan'i'sm
38- Half'Nut Assembly
39. Clutch Leuer

40. Moin Plate
4L. Ad,iusti,ng Sueu for Half-Nut Assembly
42. Traaersing Assembly ?ra,rne

Cutter-lrcad' shousn i,n l'igures 2 at.d, 3 4s of the type ori'ginally sttpplied
ushen the ma,ch'i,nee zoere 'installed, aniL has since been re'placed' by the type
i,llustrated' in Ei,gure l.

Norr.-?he
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,a-J
I,'igure 2. Cutter Head Frame and Traversing Assemblies

DISC RECORDING MACHINE
Figures 2 and

Teciinical Instnrctions
3.

Item 6.2. Septeniber, lg3ti
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Figure 3. Main and Traverse Drive Mechanisrns

