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tion: organized .under the laws of the

- .. Lorporation: o

- . State of Delaware, ‘United States of America, -
- transistor. The - resultant’ unit occupies no
" more space than is required by the record

. ~of 30, Rockefeller Plaza, City and. Square
5 of New York,: United -States of America,
- ‘do" bereby declare the mvenuon, for which
¥ ..we pray that a-patent may be granted 10
. s, and the method by which it iis to be
: ..performed, tonbe pamcularly described in

ph
15- “board; electrical circuit’ 1::ompcmems, ‘for ex-
¢ .ample amphﬁer -stage"_ circuit components,
. on a circuit board which is mounted on
¢ but electrically insulated: from said motor-
. -board; and a power transistor which is con-
20 ;_'-'nected in circuit .with. said circuit board
+and ds mounted -on 8- ip thermal “contact
with said motorboard. "

oX‘a

25
© board; @ turntable mounted for .rotation
. on the motorboard;. electrical circuit com-
,’-xponents for. ample amplifier stage cir-
30 nents,: on_a ;circuit board which

* trically msxﬁa_' : space
: Y between .the motorboa an.d the tummble,

. .+ The circuit board _ thh convemently is
| .a printed circuit. board may be mounted on
i the motorboard by means of supports which
".-are electrically insulated from  the. motor-
board but which provide electrical - connec-
% stions to the. circuit components on, the
“*cuit -board and.which ‘thereby prov:de cir-
* .cuit connection. tenmnals .In addmon o

'_[Pnce 4s. 6d]

- In accordance with another aspect of the
present invention, -we' provide, as .a; modu-
:dar unit for.a phonograph: a metal motor-

:provudmg a support for the power transis-

tor, the motorboard - sérves as a heat sink
to dissipate . heat generated by the power

playing mechanism alone.
The invention will will now be described

'w1th reference to. the’ accompanymg draw-

ings, in which:
FIGURE 1 is a top view, in perspec-

- tive, partially ‘broken away of a phonograph
- embodying the invention, showing the assem-
“bly-of an amplifier printed circuit board
-on -the - motorboard . underneath the turn-
- table;

_ FIGURE 2 is an exploded view show-

ing the mounting of the printed circuit
board on the motorboard;

FIGURE 3 is a plan of the phonograph
of FIGURE 1; =

FIGURE 4 is a.cross sectional view, taken

- along - section llne 4—4 of FIGURE 3;

FIGURE 5 1s & lms mclus1ve cross_sec-

power transistor on thc motorboard in a

phonograph embodymg ‘the invention; and

FIGURE 6 is ‘a’ schematic circuit diagram

_of an amplifier cireuit cmployed it a phono-
_graph embodying the invention.
In

the drawings like reference numerals

-are -applied to like elements and parts

throughout the several ﬁgures A phonograph
10, embodying the iivention, is provided
w1th a. metal motorboal_'d_j or turntable base
12- on which is mounted the usual motor
driven turntable 14. A record to be played
is placed on the turntable on the central
turntable spmdle 15, of known construction,
and which may be of the manual play type

.or the automatic release type. A tone arm
_16.is mounted on a 't ne: arm shaft to en-
- able. mdepen:lent pivoting in a vertical plane

to permit plckup servxcmg.
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. ported

A phonograph pickup (not shown) is sup-

near to free- end of the tone
arm 16. The .phonograph pickup may in-
clude a rotatable stylus changing control
knob 17 extending from a side of the free
end of the tone arm.

A record stabilizing arm 19 may, es shown -

" 'in FIGURE 3, be mounted in a housing
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18 on the motorboard 12,

An amplifier printed circuit board 20,
including the pre-amplifier, or first two stages
of a three stage amplifier circuit, is moun-

ted on the motorboard by means of a set’

of screws or mounting studs including. screws
22, 24, 26 and 28, which are inserted through
appropriate opening on the motorboard and
which are fastened agamst the prmted cir-
cuit board by means of corresponding nuts

32, 34, 36 and 38. As will be shown
-below, .one of these screws or mounting

studs (in this particular instance, screw -26)
may be employed as-an electrical conductor
for connecting the conductive casing 72 of
a transistor 57, mounted on.the motor-board
12, with an appropriate conduetocr on the

_ prmted circuit board 20.

A set of spacers 42, 44, 46 and 48
(FIGURE 2), which are made of a suitable
electrical insulating material are placed be-
‘tween the motorboard 12 and the printed
circuit board 20, as shown in FIGURE

2, for mounting the printed circuit board -

20 on the motorboard. The screws. 22, 24,
26 .and 28 are mounted on the motorboard
12 thirough electrical insulating washers (not
shown) placed between the motorboard 12

and the heads of the screws to provide elec-

trical insulation. Also, the openings in the
motorboard are sufficient diameter to clear
the screws to avoid contact of the screws

“and the motorboard.. To .ensure electrical
_isolation between the screws and the motor-
. board, msulatmg bushings extending into

theed opemngs may also be provided if de-
sir :
As shown in’ FIGURES 1, 2 and 3, the
printed circuit board 20 is mounted on the
motorboard 12 underneath the rotatable turn-
table 14, thereby ut111zmg space not" other-
wise used

Components on the printed circuit board

. 20, which- are longer than the spacers 42,

44, 46 and 48 are inserted through open-
ings made in the motorboard 12, as shown

“in FIGURE 2. For example, an electrolytic
-capacitor 50 and a choke 52 are respec-
tively inserted through. openings 54 and
. 56. . -

Add1t1onal reference is . now made to
FIGURES 4 and 5, which respectively show

an alternative couplmg between -an -ampli-

fier output stage transistor and the printed
circuit board 20.

As shown in FIGURE 4, a power transis-
tor 57, which constitutes the amplifier’s out-

K- &
put stage is not mounted on the pri

circuit board 20, but is separately _mounted S

on the motorboard 12. The conductive cas-
ing 72 of the transistor 57 which is in elec-

-trical and thermal contact with its collec-

110

tor electrode, is mounted by means. of screws -
26 and 68 respectively inserted through open- .-
ings provided in the casing 72. An electri-. -

cal insulating washer 74, having 2  shape -
-and area similar to the: shape and aréa of
the casing. 72 is placed between the transis- .
tor casing 72 and the. motorboard 12 to -
provide electrical insulation ~ between the. -

transistor collector electrode and the motor-
board 12. The ‘washer 74 is made of a
material, such as mica for example, which

7

is thermally conductive, so that the motor- =~

board 12 acts- as the heat sink for the :

transistor .57. As shown in FIGURES 3 and.

4, an “L” shaped metallic bracket 76 may

be ptov1ded to increase hedt -dissipation énd -
" hence increase the power operational - capa-
bilities. of the transistor. The bracket 76
" is mechanically mounted between the motor-
board 12 and the mica washer 74. If desired,
the mica washer 74 may be mounted between

the motorboard 12 and the biracket - 76.
Since ‘the transistor 57 would then be moun-

ted .idirectly . on- the metallic bracket |76-'
which is-a better heat conductor. than-mica,
~and since a .mica insulating spacer - oould -
be employed covering: the. . entire -area “of - .
the portion of the bracket 76 which is adja~-
" cent to the motor board 12, this will serve
to further increase the power d1ss1pat10n ‘cap-’

abilities of the transistor 57.

As shown. in FIGURE 2, pins 60 and

85

90

95

100

62 which constitute the base and emitter’ .

electrodes of transistor 57 -are inserted

through the openings 64 and 66 in_the

motorboard 12. The base and emitter elec- -

trodes of transistor 57 dre connected to

the printed circuit board 20 by means of .

a. pair of leads 78 and 80, soldered to the

- printed circuit board 20 at ome end - and

having appropnate terminals to provide elec-
trical connections to- the - pins 60 and 62,
as shown in FIGURE 4 for example,

alternatively by means of a transistor socket
- 82 soldered to the pnnted circuit board to

receive the transistor pins 60 and- 62, as
shown in FIGURE 5.

The mounting stud 26 directly connects
the collector electrode of the tramsistor 57
to the printed circuit board 20. The ampli-
fier output signals are taken from the prin-
ted circuit board 20 by a pair of conduc-

tors 88 and 90, which pass through open-
a loudspeaker '-125, o

ing 37, for apphcanon 1
(not shown).
In addmon, an input c1rc1nt, including

the volume and tone controls, is mounted

on ' the motorboard -12- separately from the
printed. circuit board 20. As more fully des-
cribed hereinafter, the knobs for these con-
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10 “for- conection to the -input- circuit.

ssignals gencrated: by the pickup ~devices-are
‘coupled - to: the -input - circuit by ‘means of
-pair of wires having a_section located in-
“side ‘of- the tone -arm 16 and which have
“thé:" remaining - section .inserted through . an

-appropriate: opening::in- the .motorboard 12

The
cuitboard:

nput circuit:is- coupled to .the

printed cir-
: 20:'by..means of -a. pair of wires
7:and: 89. (FIGURE 1) -which are inserted
thzm_ugh-":th'e ‘opening: 35 -in the. motorboard
" “Reference -is-now made to FIGURE 6
-which -is a schematic circuit diagram of
“-an -amplifier circuit' employed in a phono-
-graph embodying-the invention, and which
{5 alsohelpful “in -ilustrating in_conjunction

with ‘FIGURES 1, 2, 3, 4 and 5 the opera-’

~tion “and “construction -of the phonograph.
" “A -crystal ~pickup 39, mounted in the tone
-arm 16 (FIGURE 1), generates electrical

“signals in a  known manner. ‘The input
“gignals are applied- to the input circuit 43

by ‘means of a pair of wires 91 and 92

“which extend from ‘the tone arm 16 and .

-pass through an opening provided in the
“tnotorboard 12. A variable resistor 96 moun-
ted on the bottom side of the motorboard
.12, is ‘employed to control the - volume of
~the sound of “the phonograph. A knob 84
Tabelled “Vol.” is atrached to the shaft of
"the - variablé - resistor 96 inserted through
“an " ap i_(;ptia;te opening in ‘the motorboard
“12. to ‘afford. manual control of the volume
-when ‘the record player is-in operation. By
mounting the input circuit on-the motorboard,
ot only -is ‘space used - that would other-
wise ‘be “wasted, ‘but. length of the leads
between the pickup device and the volume
- control may be considerably ‘reduced.

A variable resistor 100 is connected to
-the -centre. arm. of the resistor. /96 o pro-
vide tone .control, in a known miannef. The
yesistor 100 is .also mountéd on the bot-
tom side of the motorboard 12 in a man-
mer- similar to that of the mounting of
the variable resistor 96. A knob 86 labelled
wlone” is attached to the shaft of the
resistor 100, inserted through an appropri-
.ate opening .in the motorboard 12, to per-
_mit .control . of the frequency response of
_the amplifier -while the phonograph is in
- operation. . -
pair of wire leads 87 and 89 (see
also FIGURE 1) couple the signals from

The

~the input_circuit ‘to.the terminals D-and E

in:the:printed circuit board.20. The printed
circuit:. board: 20 - includes -a plurality of
sertationsor-slots--such: as-101, for the in-
sertion—of: the metallic connectors connected

.at-the : ends: of -leads 87 -and 89 to pro- .

::&e 'Elécm*fcal contact with the terminals D
. The ‘phonograph amplifier circuit com-
prises three stages - of amplification. The
~first two - stages, the pre-amplifier portion,
. includes two transistors mounted on the prin-
ted dircuit board 20. The output stage, or
power amplifier stage, includes the power
transistor 57, - shown in FIGURES 2, 4
~and. 5, and which is mounted on the motor-

_board” 12. The pre-amplifier portion, ie.,
- the input. stages of the '
“-coupled to the power transistor 57 by the
~wire* leads 78 and 80
SFIGURE 4) or by & suitaltle transistor
- socket ‘82, as shown in FIGURE 5, and as
- previously described. -

amplifier circuit, - is

(also illustrated in

The casing 72 of the power transistor
57, which is thermally and electrically con-
nected to the collector electrode of the transis-
tor 57, is connected to the printed circuit
by the mounting stud 26, as shown in
‘FIGURES 4 and 5, and provides an out-
put signal terminat C.
" “The ‘terminal ‘F, on the printed circuit

-board 20, is electrically connected to the
- power

 transistor emitter electrode pin 62.
Output signals are derived between the out-
put terminals C and F, across the choke
52, and are coupled to a loudspeaker 41
by ‘the pair of wires 88 and 90 each hav-

" img -a metallic connector inserted in a serra-

tionr or slot 101 corresponding to terminals

- C and F, respectively, as shown in FIGURE

"Power is supplied to the transistor cir-
cuit by means of a half wave rectifier cir-

_cuit including a vectifier 132 mounted on
_the bottom side of the motorboard on a
suitable. small piece of terminal board (not

shown) by means of the screw 24, -which
is in-electrical contact with the printed cir-

_cuit board 20 at terminal 4. The anode

electrode of the rectifier 132 is ‘in elec-

frical contact with the terminal 4 on the
-printed- circuit board 20, and the cathode
~electrode. is -connected to one end of the

secondary - winding ° of -an electrical motor

_-employed -to- rotate--the: turntable 14. The
other-end of the

secondary- winding of -the

electrical: ‘motor isconnected: to a terminal
. (not shown) mounted on -the .bottom: side. of

the. motorboard 12" through- the screw or

. mounting: stud: 22 The screw 22 is -elec-

trically ‘connected - to ‘terminal B of - the

- printed circuit- board :20. By directly apply-
~ing the input power to-the terminals 4 and B
-not. only - the . m
. ted: -cifcuit “board--are - used, but additional
-wiring as required “heretofore is umneces-
- sary. :

nting ‘means of the prin-

'T-he-éapacitor 50 is eleétrically connec-
ted between the terminals 4 and B on the

‘printed ‘circuit board. I desired, the capa-

citor 50 may be 'a dual electrolytic -type
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- terminals. ¢” and &’ to

" cost, space, and weight. -

'-'capacxtor of known construcuon, mcludmg

capacitors 50A and 50B, having two pairs
of termingls a’, ¢’’, and b’ "5”; each adap-

‘ted for independent connections.  Alterna-
tively, two separate capacitors, each -having
- the .desired value of capacitance to pro-
“vide minimum ripple, may be employed.

A resistor 150 is connected between the
to provide in conjunc-
tion “with ‘the capacitors 50A and 50B a

filter circuit for the half wave rectifier power
- supply.  In addition, to provide temperature - -
stabilization of the transistor 57 by direct
‘current degeneration, the resistor 150 is also

connected to the emitter electrode pin 62.

""The terminals a’’ and 5" wluch are intern-

ally connected to each other in the case

“of .a dual type - capacitor, are .electrically

connected to the termmal A of the prmted

'c1rcmt board 20. :
‘As desoribed and as shown in FIGURES '

1 to 5, by mounting the amplifier- circuit

-on the - top side of the motorboard 12,

underneath the turntable 14 and clear |from
the mechanism associated with the turntable,

“space which heretofore has been wasted is
- ‘employed. This results in a compact phono- -

graph ‘with a consequent reduction -in cost, -
'and with an increase in the freedom -of

styling. For example, instead of the extra

chassis heretofore required for the amplifier, .
- 3 single chassis, the motorboard, is employed -
“tor on' the motorboard through an _électrical -
“insulator as described in conmection with

FIGURES 4 and 5. In the case of 4 stereo-" 100 -
* phonic -phonograph, it may be desmable to . -

. employ '
figuration shown in FIGURE" 6, cand " in

for both the record player - and amplifier.

“This prowdes - more compact, light weight
and inexpensive phonograph which in the:

case o portable phonographs, for example, is

: extremely important.”

In  addition, to provxde t.rans1stor amph—
fiers capable of operation with a desired out-
put power characteristic, a suitable heat sink
should be’ provided for the output . transis~

- tor with the resulting added cost and weight,
-and with the additional waste in useable

space. By mounting the transistor in:thermal
conductive relation with the miotorboard, the
motorboard itself may be employed as &
heat sink with the additional savings in
¥ desired, the
transistor may be mounted electncally insu-

lated from the motorboard but in thermal
: conductive relation to increase the freedom

of circuit design and still’ obtain the advan-

" tages .above mentioned. |

An off-on switch (not shdvlrn) also moun-

“ted on the top side of the motorboard, is

connected -at” one end between the primary
winding of the motor and a plug. The oﬁ—
on _switch is mechamcally activated by a

in turn energizes the motor and provides
rotation of the turntable. Closing the switch

- also provides an operating potential for the

: amplifier - circtit, A sfuncuon control knob
152 shown in FIGURE 1, is in mechani-
cal relation with the comrol lever to per-
“mit operation of the off-on - switch’ when
“the ‘phonograph is assembled and. ready for :

SN - ¥

tion.

0

~Although a monophomc phonograph em- . °

of the amplifier, mounted on a. single printed
circuit board, similar to -the printed. circuit

‘board 20. The mounting -of . the . printed

_circuit board may. be the same as described
-above, with the exception that - the ‘mount-
ing stud 28 may :be utilized for mounting - o
;-another power transistor, ‘similar to the tran- = .

- sistor :57. “In- this case, the- stud 28 would
- be “in: electrical . connection: . with the. -ampli-

fier- circuit and it would- provide an out-
puttemnnalforoneotfthetwochannels

-bodymg the -invention has beén described
‘and illustrated,” the invention is applicable
“to. other type. phonographs, ‘such as- stereo-
- phonic phonographs - for example. :
In the case of a stereophonic: phonograph,-_
- the amplifier circuit would include two- am-
- plifier channels, each having a pre-amplifier
portion, ‘similar. to the pre-amplifier shown -
~in' FIGURE 6, as- the first and second stages

b

85 -

90 -

The ‘mounting of the additional transistor )

may be similar to the - mounting .of the .
. transistor 57, as described in connecmon w1th
FIGURES 4 and 5.

95

It. is not necessary to inount the transxs- T

two channels dike the. circuit con-

that case at least one of the transis-

. tots- should be electrically. msulated from

the motorboa:td to avoid connecting both
transistors in parallel.

The power transistors, however, may be

_directly mounted on the motorboard, if for
_exampie the motorboard is employed to pro-

vide a point of fixed reference potential, such
as. ground, and the power transistors are
connected in the common collector conﬁgura
tion, for' example.

In addition, other arrangements of the
circuit and utilization of the mounting studs
may be employed. For example the mount-

ing studs utilized to apply the power in-
put to the transistor may
-apply the input signal from the input_ cir-
‘cuit 43, if desired, while the power input

be utilized to

would be  applied through a pan' of lead

'Wmes, for example
lever arrangement which includes a con- :

‘trol lever in mechanical contact with the
switch. The phonograph is turned on or off
‘as desired by closing the switch, which

WHAT WE CLAIM IS:— .
-'1..A§ a modular unit for a phonograph

.a 'metal motorboard; electrical circuit com-
_‘ponents; for- example amphﬁer stage circuit

components, on-a circuit . board . which is

'mmmted on but _electrically msulated from
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capacitor of known construction, including

capacitors 50A and 50B; having two pairs
of terminals o’, @’’, and &', 5"/, each adap-
ted for independent connections. Alterna-
tively, two separate capacitors, each having
the desired value of capacitance to pro-
vide minimum ripple, may be employed.
A resistor 150 is connected between the
terminals 4’ and b’ to pfovide in conjunc-
tion with the capacitors. 50A and 50B a
filter circuit for the half wave rectifier power
supply. In addidon, to provide temperature

stabilization of the tramsistor 57 by direct

current degeneration, the .résistor 150 is also
connected to the emitter electrode pin 62.
The terminals o'’ and 5’/ which are intern-
ally connected to each other in the case
of a dual type capacitor, are electrically
connected to the terminal A of the printed
circuit board 20. .

As described and as shown in FIGURES
1 to 5, by mounting the amplifier circuit
on the top side of the motorboard 12,
underneath the turntable 14 and clear from
the mechanism associated with the turntable,
space which heretofore has been wasted is
employed. This results in a compact phono-
graph with a consequent .réduction in cost,
and with an increase in. the freedom of
styling. For example, instead of the extra
chassis heretofore required for the amplifier,
a single chassis, the motorboard, is employed
for both the record player and amplifier.
This provides a more compact, light weight
and inexpensive phonograph which in the
case -0 portable phonographs, for example, is

‘extremely important.

In addition, to provide transistor ampli-
fiers capable of operation ‘with a desired out-
put power characteristic, a suitable heat sink
should be provided for 'the output transis-
tor with the resulting added cost and weight,
and with the additional waste in useable

space. By mounting the transistor in thermal

conductive relation with the motorboard, the
motorboard itself may be employed as a
heat sink with the additional savings in
cost, space, and weight. If desired, the
transistor may be mountéd electrically insu-
lated from the motorboard but in thermal
conductive relation to inciease the freedom
of circuit design and still obtain the advan-
tages above mentioned. -

An off-on switch (not shown) also moun-
ted on the top side of the motorboard, is
connected at one end between the primary
winding of the motor and a plug. The off-
on switch is mechani¢ally activated by a
lever arrangement which: includes a con-

trol lever in mechanical: contact with the

switch. The phonograph i§ turned on or off
as desired by closing the switch, which
in turn epergizes the motor and provides
rotation of the turntable. Closing the switch
also provides an operating potential for the

5 . < »
amplifier circuit. A {function control knob
152 shown in FIGURE 1, is in mechani-
cal relaton with the control lever to per-
mit' operation of the off-on switch when
the phonograph is assembled and ready for
operation.

Although ‘a “monophonic phonograph em-

bodying the -invention has been described

and illustrated,  the invention is applicable
to other type phonographs, such as stereo-
phonic phonographs for example.

In the case of a stereophonic phonograph, :

the amplifier circuit would include two am-
plifier channels, each having a pre-amplifier
portion, similar to the pre-amplifier shown
in FIGURE 6, as the first and second stages
of the amiplifier, mounted on a single printed
circuit board, similar to the printed circuit
board 20 The mounting of the printed
circuit board may be the same as described

above, with the exception that the mount-

ing stud 28 may be utilized for mounting
another power transistor, similar to the tran-
sistor 57. In this case, the stud 28 would

be in electrical connection with the ampli- -

fier circuit and it would provide an out-

. put terminal for one of the two channels.
" The mounting of the additional transistor .

may be similar to the mounting of the
transistor 57, as described in connection with
FIGURES 4 and 5.

It is not necessary to mount the transis-
tor on the motorboard through an electrical
insulator as described in connection with
FIGURES 4 and 5. In the case of a stereo-
phonic phonograph, it may be desirable to
employ two channels like the circuit con-
figuration shown in FIGURE 6, and in
that case at least one of the power transis-
tors should be electrically insulated from
the motorboard to avoid connecting both
transistors in parallel.

The power transistors,
directly mounted on the motorboard, if for
example the motorboard is employed to pro-
vide a point of fixed reference potential, such
as ground, and the power transistors are
connected in thé common collector configura-
tion, for example.

In addition;“other arrangements of the
circuit and utilization of the mounting studs
may be employed. For example the mount-
ing studs utilized to apply the power in-
put to the transistor may be utilized to
apply the input signal from the input cir-
cuit 43, if desired, while the power input
would be applied through a pair of lead
wires, for example.

WHAT WE..CLAIM IS:—

1. As:a modular unit for a phonograph:-
a metal ‘motorboard; electrical circuit com-
ponents, for example amplifier stage circuit
components, on’a circuit board which is
mounted on but electrically insulated from

however, may be -
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" a metal mi

\* a ‘ ' ’
said- motoﬁf)oard, and a power transistor

which is connected] with said circuit board
: and is mounted on and in thermal contact
¢ with said motorboard.

2. As a modular unit for a phonograph
otboard; a turntable mounted
'on " the: motorboard; electrical

" circuit: ‘components, for éxample amplifier

stage:”Circuit, cc ponénts, on a circuit board
nounted on the motorboard, but

. electrically insulated therefrom, in the space

Leamlngton Spa

between theé motorboard and the turntable;
and a power transistor which is connected

.:.' _ in circuit with said circuit board and is
* mounted o ‘and in thermal contact with
' said motorboard.

3. AumtaccordmgtoClmmlowGlaun
2 wherein -any component on said dircuit
board having .appreciable size is located on
the side of said circuit board adjacent to
said motorboard ‘and extends through appro-
priate openings in said motorboard.

4. AumtaccordmgtoClaml or Claim
2, wherein.:said. circuit board is separated
from said motorboard by a plurahty of elec-
trical insulator studs having openings there-
through, a plurahty of mounting screws pass
through said circuit board, said motorboard
and a respective insulating stud, to sup-
port said circuit board said screws being

_electrically insulated from said motorboard
andsaxdmrcmtboard,andatleastoneof

said screws. serving as a circuit connection
between sa1d circuit ‘board ‘and said transis-
tor.

5. AumtaccordmgtoClaxmlorClmm
2 wherein a sheet of heat conducting elec-
trically msulatmg material is included be-

tween said transistor and said motorboard.

6. A unit according to Claim 1 or Claim
2 wherein said transistor is mounted on the
side of said - motorboard opposite - to the
side on which said circuit board is mounted.

7. A unit according to Claim 1 or Claim
2 wherein a socket, supported by said cir-
cuit board and posmoned in alignment with
the position of said transistor on said motor-
board, has terminals for engagement with
leads extending from said transistor so as
to interconnect said power transistor and
said circuit board.

8. A unmit-according to Claim 1 or Claim
2, wherein a plurality of flexible leads, each
havmg one end affixed. to said circuit board
and each having-a terminal affixed to their
other end for cornection each to a different
lead extending from ' said power transistor,
interconnect said power transistor and said
circuit board.

9. AtmxtaccordmgtoClalmlorCiaum
2 wherein a meétal bracket mounted between
the motorboard and the transistor provides

additional heat dissipation from said transis-

tor to said motorboard.

10. A modular unit for a phonograph
substantially as herein described with re-
ference to the accompanying drawings.

11. A unit according to any one of the
preceding claims when incorporated in a
phonograph.

A. M. & Wm CLARK
Chartered -Patent Agents,
5, Stone. Buildings,
Lincoln’s Inn,
London, w.C2
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