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Apparatus for playing a record disc.

€) Apparatus for playing a record disc comprises a generally
closed rectangular housing (16) having an opening (18) at one
side, a turntable assembly (30) operabile to play a record disc and
a carriage or tray (34) which supports the turntable assembly
(30). The carriage (34) is slidable through the opening (18) in the
housing (16) and drive means (36) are provided for driving the
carriage (34) between an inner position in which the turntable (30)
is fully received within the housing (16), and an outer position in
which a record disc can be placed on the turntable (30). The
™ turntable assembly (30) includes a pick-up arm mounted on the
< carriage (34) and the turntable (30) is operable to play the record
disc in all positions of the carriage (34). Consequently, it is
N possible to position the pick-up arm on any selected portion of the
disc with the turntable (30) in its outer position and then to operate
o the drive means (36) to return the turntable (30) to its inner
ﬂ' position where the housing (16) protects the record disc from
airborne dust and dirt. ’
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APPARATUS FOR PLAYING A RECORD DISC

This invention relates to apparatus for playing a reéora
disc, most ‘typically a gramophone record.

_ Any record player requires that access is permitted to the
turntable to enable the user to‘place a record centrally on the turn--
table using the spindle as a guide, and hitherto this has meant that
in equipment known as a rack system and comprising a turntable, an
associated amplifier and pqssibly a tuner and/or cassette tape
player, the turntable has always had to be located on the top of
the system and has had to be provided with a removable or alternatively
hinged 1lid. This has had various disadvantages; first it has inhibited
the designer's freedom in designing as aesthetically pleasing system,
secondly the 1id gets in the user's way when placing a record on the
turntable and if not hinged has to be put down somewhere while the
record is placed in poéition, and thirdly the.equipment cannot be used
whenrmounted in a shelving system without a very large space between
the top of the equipment and the shelf above.

I£ is known, for example, from British patent

specifications nos. 488067, 644778 and 727458, to mount apparatus
for playing a record disc on a tray or drawer which slides in a
horizontal plane in and out of the cabinet in which the apparatus
is housed. Although the arrangements described in these
specifications avoid the need to provide sufficient space for a
hinged 1id to be opened, we have appreciated that they do have
one major disadvantage. Because the drawers are intended to be

slid in and out of thercabinet by hand, it is not possible to

slide the drawer back into the cabinet once a record is playing as

it is almost inevitable that ‘the stylus of the pick—-up arm will
be disturbed. Consequently, the record disc must, with all these
arrangements, be played in a position in which the disc is exposed
to the atmosphere and the dirt and dust it carries. It is with a
view to avoiding this exposure to airborne dust that recoxd
playing apparatus is normally provided with a lid or cover.

British patent application no. 2075242 describes

apparatus in which the turntable is, in use, mounted on a motor
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driven plate which slides horizontally into and out of a front
opening in the cabinet. Again, however, the apparatus is such
that a record disc can only be played in a pésition in which a
substantial part of the disc is outside the cabinet and exposed
5 to the dust-carrying atmosphere.
' It is also known, for example, from published European
patént application no. 0040880, to provide apparatus for playing
a record disc comprising a generally closed housing having an
opening at one side; a turntable assembly operable to play a
1o - record disc; a carriage supporting the turntable assembly and
7 slidable through the opening in the housing and drive means for
driving the carriage between an inner position, in which the.
turntable assembly is fully received within the* housing, and an
outer position in which a record disc can be placed on the turntable.
15 7 The apparatus described in application 0040880 is,however,
provided with a conventional automatic pick-up arm, mounted within
the housing, which operates when the carriage is returned to the
inner position.- Although this arrangement has the advantge that
the record disc is played within the cabinet, it is inééhvenient
20 to use because the automatic pick—-up arm will only position the
stylus-at the outermost edge of the disc and it is not,
therefore, possible to select a particular portion of the disc at
will or to resume playing after an interruption without beginning
at the outermosf edge again.
25 The apparatus in accordance with the present invention
is characterised in that the turntable assembly includes a pick-
up arm ﬁhich is mounted on the carriage and in that the turntable
asseﬁbly is operable to play the record disc in all positions of
the carriage. Thus, a disc may be placed on the turntable when
30 it in the outer position, the pick-up arm positioned on any
selected portion of the disc and the drive means operated to
return the carriage to its inner position within the cabinet
while the disc is playing.
The invention will be described in mcre detail by way of
35 example with reference to the drawings in which:-
Figure 1 illustrates record playing apparatus in accordance
with this invention embodied in a rack system mounted in a shelving

system;

BAD ORIGINAL .Q))



- 0103402

Figure 2 is a front view of the record playing apparatus
with part of thé housing removed;

Figure 3 is a side view of the record playing apparatus
with part of the housing removed;

Figure 4 is a view similar to Figure 2 with the tray in
its outer position and with part brcoken away to show the drive train;

i Figure 5 is a plan view showing the tray in its outer
position; and

Figure 6 is a circuit diagram for the drive motor circuit.

Figure 1 illustrates a rack system 10 mounted between two
shelves 12, 14 of a shelving system. Thg rack system is seen to fit
neatly between the two shelves. The rack system 10 includes a
gramophone record player section 20, an amplifier section 26, a
cassette deck section 22, and a radio tunex section 24. As is seen
the recoxd pla?er section 20 is not the top éection but as shown
forms the bottom section of the system.

The rack system 10 has a wooden housing 16 which is closed
on the back, sides, top and bottom, and is also closed on the front
except for the bottom record player section where the housing has an
opening 18. There is a metal frame within the wooden housing.

The record player section of course has a turntable 30 (Figure 3)
with a central spindle 32 over which a record is placed, and this
turntable is mounted on a tray: 34. A cut-out 35 of required
shape is formed in the tray to receive the turntable motoxr, etc.
The tray 34 is of plastics material and is slidably mounted in the
housing 16 for movement through the-opening 18 in a plane which is
parallel to the plane of the turntable 30, between an outer positiocn
shown in Figure 4 where the turntable lies outside the housing 16,
and an inner position shown in Figure 3 where the turntable is
fully received withinrthe housing. When the tray is in the inner
position the front portion of the tray closes the opening 18 in a
manner to be described below.

The tray is moved by a reversible d.c. electric motor 36,
mounted on the back edge 38 of the tray 34, and which drives a piﬁion
40 through a drive train 42 comprising a belt 44 and various reduction

gears 46. To actuate the motor there is a switching system comprising
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a manually operable cross-over switch 48 and two microswitches 50.

——

The manual switch 48 is mounted on a pillar to the right of the open-

ing'ls. The microswitches are fixed on the base of the housing and

~ are actuated by opposed sides of a pillar 52 on the tiay, The piilar

52 is mounted by a screw 54 as shown in Figure 5.
The apparatus is thus arranged that the turntable can be
driven forward by operation of the switch 48 to permit a record to

be placed on the turntable. " The record player can be started and the

'Picktunarm placed by hand (or automatically) on the record, and the

switch 48 operated again so as to return the tray 34 into the housing.
The movement must be particularly smooth otherwise the pick
up arm may be bounced out of the récord grooves., Thié has been
achieved in the illustrated example by a combination of measures.
First, as noted above, the pinion 40 is mounted centrally
on the back edgé of the tray 34, so as to pull evenly on the tray.
The pinion engages a rack 56 which is formed on the side of a plastics
moulding secured to the base of the housing. Formed integrally with
the rack is a guide track 58 which receives two downwardly extending
guide rollers 60 one to each side of the pinion 40. The gearing
between the drive motor and the pinion is such that the tray moves
at a speed of less than 2 cm/s and preferably about 1 cm/s.

'VEach side of‘the tray is also guided by rollers. On each.
side the tray carries a track 62 and at the rear of the tray a roller
64. The sides of the housing each carry two rollers 66 near the
fronﬁ of the housing, for engaging in the track 62 on the tray, and
a ffack 68 for receiving the roller 64 on the tray. The tracks are
square channel section to provide two bearing suffaces for the assoc-—
iated rollers, though it will be appreciated that the rear roller 64
will tend to bear on the downwardly-facing upper surface 70 of the
track 68 and the rollers 66 will tend to bear on the dewnwardly-
facing upper surface 72 of the track 62. In this way the tray is
maintained horizontai during its travel. The tray is also guided by
two smaller guide rollers 74 mounted for rotation about vertical axes
and positioned at the ends of the opening 18. These roilers stop the
tray 'skewing' as it moves and assist in keeping it in line with the

fore-and—-aft direction.
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The front of the tray has a fixed £front plate 76 covering
the lower half of the opening 18 and a pivotal transparent cover member
80 which can lie behind the front plate 75, as shown in Figure 4,
or can be raised, as shown in Figure 3, to cover the upper half of
the opening 18. The cover member 80 has for this purpose two side

arms 82 which are mounted in pivots 84.on the tray 34. The lowerx

surfaces 86 of the arms 82 are shaped with a cam profile and.engage
with fixed cam followers 88 on the housing. Thus when the tray is
in its outer position the cover fall§ to its lower position behind
the front plate 76. As the tray is driven rearwardly by the motor
the cam followers 88 engage the cam surfaces 86 and raise the cover
gradually until with the frontplate 76 it completely closes the .
opening 18.

7 The circuit for the motor 36 is shown in Figure 6. A d.c.
supply is provided by a transformexr 90 (Figs. 4 and 5) and rectifier

circuitry 92 of standard construction. This supply is connected

- through the cross-—over switch 48 so that one polarity is applied

selectively to one pole of the motor and the other polarity is

applied to the other pole in one case through the rear microswitch 50
and in the other case through the front microswitch 50. The micro—-.
switches are normally closed and open when the pillar 52 reaches u

them,

To ensure that a user cannot inadvertently touch the electric

parts a plastics profile 94 is formed at the back of the tray 34.
Also there is a cover plate {(not shown) provided above the turntable
within the housing to prohibit access to the circuitry in the sections

above.
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CLAIMS:
1. Apparatus for playing a record disc comprising:

‘a generally closed housing, (16) having an opening (18) at
one side; ’

' a turntable assembly (30) operable to play a record disc;

a carriage (34) supporting the turntable assembly (30)'
and slidable through the opening (18) in the houéing (16); and

drive means (36) for driving the carriage (34) between an
inner position, in which the turntable assembly (30} is fully
received within the housing (16), and an cuter position in which a
record disc can be placed on the turntable (30) characterised in ’
that the turntable assembly (30) includes a pick-up arm mounted on
the cérriage (34) and in that the turntable assembly (30) is
operable to play the record disc in all positions of the carriage
(34).

2. Apparatus according to claim 1 characterised in that it

‘includes manually-operable switch means (48] for selectively

actuating the drive means (36] to move the carriage (34) between

its inmer and outer positions.

3. - Apparatus according to claim 1 or 2 characterised in that

it includes microswitch means (50) for causing the drive means (36)

to stbp when the inner and outer positions are reached.

4. Apparatus for playing a record disc having a turntable.
(30) having a central spindle (32) over which a record disc is
placed;

a generally rectangular housing (16) providing an en-—
closure which is essentially closed on five sides and having an
opening (18) on its sixth side;

a carriage (34) mounting the turntable (30) and slidable
through the opening (18) in a plane substantially parallel to the
plane of the turntable (30) between an outer position where all or
substantially all of the turntable (30) is outside the confines of

the enclosure, whereby a recorxrd disc can be positioned on or removed
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from the turntable (30), and an inner position in which the turntable
(30) is fully received within the housing (16) and a portion of the
carriage (34) closes the opening (18); and )

drive means (36) connected to drive the carriage (34)
between its inner and outer positions; characterised by

mamually-operable switch means (48) for selectively
actuating the motor means (36) to move the carriage (34) in its two
directions; and by

microswitch means (50) for arresting the drive means (36)

when the said inner and outex positions are reached.

5. Apparatus according to any preceding claim characterised

in that the drive means (36) consists of a d.c. motor.

6. Apparatus according to claim 5 characterised in that the

manudl switch means (48) comprises a cross—over switch.

7. Apparatus according to any preceding claim characterised

in that the drive means (36) consists of an electric motor mounted

on the carriage (34).

8. Apparatus according to any preceding claim, characterised
in that the drive means (36) consists of an electyic motor connected

to drive a pinion (40) which engages.with a rack (56).

S. Apparatus according to claim 8, characterised in that the
electric motor (36) is connected to the pinion (40) by reduction
gearing (46) sufficient to cause the carriage (34) to move at a

speed not exceeding 2 cms per second.

1o. Apparatus according to claim 8 or 9, characterised in that
the rack (56) is formed integrally with a guide track (58) in which
engage two guide rollers (60) longitudinally displaced to either
side of the pinion (40).

11. Apparatus according to claims 8, 9 or 10, characterised in

that the motor (36) is mounted on the carriage (34) with the pinion (40)
- ~
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located centrally of the inmner edge of the carriage (34).

12, Apparatus according to any preceding claim, characterised
in that the carriage (34) is guided by means of at least two rollers
(64,66) and engaging guide surfaces (70,72) along each of its side

edges to maintain the carriage (34) horizontal as it slides between

its inner and outer positions.

13. Apparatus according to claim 12, characterised in. that
each roller (64,66) runs in a track (68) one side of which provides

the associated guide sueface (70,72).

14. Apparatus according to any preceding claim, characterised
in that it includes two rollexrs (74) one either side of the opening
(18) engaging the side edges of the carriage (34) to inhibit trans—

verse sideways movement of the carriage (34).

15. Apparatus according to any preceding claim, characterised
in that in the inner position of the carriage (34) the opening (18)
is closed in part by a preferably—trénsparent cover member (80} when
in its upper position, the cover member (80) being displaced into a

lower position as the carxiage (34) moves to its cuter position.

16. Apparatus accorxrding to claim 15, characterised in that the
cover membexr (80) has a front portion for closing the opening (16)
and side arms {82) extending inwardly of the housing (16) and

pivotally mounted to the sides of the carriage (34).

17. Apparatus according to claim 16, characterised in that the
side axrms (82) have a cam surface (86) and the housing (16) carries
a cam follower (8B}, the cam surface (86) being shaped to cause the
cover member (80) to move between its upper and lower positions as
the carriage (34) moves between its inner and outer positions res-

pectively.

18. Apparatus according to any preceding claim, characterised

2
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in that the microswitch means (50) comprises two microswitches
respectively for the inner and outer positions of the carriage (34)

and bearing against opposed sides of a single switch operating

menber (52).
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