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-~·. _:: .. ·::~/:~:Oipr~vementsin or relating.to Phonographs 
. :_ .. , ,· .. ·. . . . . . . . -

: ·: We, Iliu>i:o>¢c>RJ .. QRATJQk OF ·~RicA, a : providing a SuppQrt Jo:r ·.the power transis- 45 
:. Corporation;:::()rganized:·uµder the laws. of the toir, the motQtboaro :.se?:v.~ as a heat sink 
. State ·of. Delawiji'e/UiliteicFSta:tes ·Of America, . to dissipate : heat generated by· the power 
-. of 30, ~ockefell~r PJ:azjl, , City arid: Sqim,re transist6r. The fCStJjciuit'. rinit occupies no 

~. of New Y(ll'k, Unitel;i:. $tates of America, · more space . thaA i$ :1:equired by the record 
. . do her~ de(;}ar~ JQt. inyention, for which playing me~ alOO.e. SO 

.,, ; , we p.ray that a pa:re,ri( ·;may be granted to The invention will will now be described 
.: . :us, and the method by which it '.iis to be · with reference to. the' accomPa.nying dmw-
: :Performed, to :~ -Pa.i:tk:ularly described in ings, in which: 

10 ·:~d by the f9.U0:\lring -~tement:-: - FIGURE 1 is a il:op view, in perspec-

. '.- ~;,~:. fi!1isa$rd#.r~4.~~;,~~~1!f· the -=~t:l!he b::::ti:~;ho<!:l~~~Ji~ 55 
:'·.\.present i_n:ven,t:J9n; . w~ •. ~P!'.py~de; as .a modu- bly of· aµ amplifier . ennted arcu1t boaM 
~:i~ unit ·.f.of:.~>P~i:l~S,l'aph.} a metal motor- · on ·the motorboard, : underneath the tum-

1~ :. P<>ard; electpcaj. ()ll'ql]J:t: q>JD.ponents, for ex- . table; . .. . 
•• .a;mple amplifier ~~- circuit cOttiponents, FIGURE 2 is an eX:ploded view show- 60 
. on a circuit . board . which is m~ted on ing the mounting of .. the printed circuit 
' )mt electrically insulated: from ~kf motor- board on the motor~rd; 
'; · ·~oard; and a poW"er ,tr~sistoi which is con- FIGURE 3 is a plari of the phonograph 

20 : nected in circ;.uit with, :said circtiit board af FIGURE 1; 
:; ;:·a.nd iis moun~ ·e>ii ~-Qi thermal oonta.ct FIGURE 4 is a .. cro8s .sectional view, taken 65 
•· . with said m0!;9rboar4: :·.:: ·along ·section line 4-.-4 of FIGURE 3; 
: . ,,. In accordance With anOt:her aspect of the FIGURE . 5 :is 11; less :iriclusive cross sec-

:' ).J;resen~ mven#~ we:·. ~ide, as : .. a:· modu- . !IonaLi;yi~,'.: :#.• t~:: FIGURE. 4, show-
-25, Jar unit for <a p}1onograph: a metal, motor- mg furtlier d.etails of the, mounting of the 

· • :l>oard; a.. tlllJ1tilble mOlJD,ted for . rotation power transistor on · ii:he ·· motorboard in a 70 
on the motor:l>Pard; elecUi.cal cin:µit com- phonograph embodying :the invention; and · 

·· . 'iponents f0r ~mn.ple amplifier 'Stage cir- FIGURE 6 is a· scliem~tic circuit diagram 
, µrlt cqmpoqep.t$, ·: ori .a ,tjrcuit boa¢ which . of an iunI>lifier circuit employed in· a phono-

30 ~ is mounted ' on: . the :,in,Oi:Qi-boud, ~ut elec- . graph embodying the. in'7ention. 
· :tr.kally fo.sUJ.ated-'· :&erenmn, in ~ . space In the drawings like reference numerals 75 

·• ~·between .the l;n!11:9i"\l0ard.jand the fulntable; : are ·· -applied . t9 like. .eJement11 and parts 
,: and a power· ·trimsi8t~:.';·which --is cOnnected throughoilt the 8everal Jig1ires. A phonograph 

. .; '. in circui~ wi;th : said :'.9r6,Ut board .and is 10, embP<lyiiig . ~e :ll,i.V:~tlon, is provided: 
3J · ' mounted . on arid:: in ·• therillal contact with with a ri)etal · :mot0rb0afd: or turntable base 

: .~~d mot0rooard. . : '. ' . ; . 12 on: whicli 'Js ~ouilt¢d 'the ustial motor 80 
:: The circiiit ~¢, , wiiitji conveniently is driven rum!_able 1~. A reoom to be played 

. :a pr.inted cimrlt board, may be mOlinted on :is placed on the tun:ita:ble on the central 
the motorboard by means of support:S which turntable spiridle 15, of known construction, 

40 ·a~ electrically . insulated from . the.· motor- and which m:ay be of .the manual play type 
· · -hoard but whii:;h .provide electrioaj. · ~nnec- . or.· ~he au~tic rel~ type. A tone arm 85 
': .tjj)Jls to We: ci.rctrl~ fQIDp;m.en.t~. oh: the c!T- . 16. is' mt;Jun,t¢d oil a '.t:~~: arm shaft to en-
: >'¢uit -board an4 which.:thci;,l'eby · prQyide ar- · itble indepenpent piv<>;tmg in a vertical plane 
·· ~:euit connectjwi ~~·- ~ addij;ion to to permit pi:ckup<servi~~· · 

. [!'rice 4s. 64.] .~: . , :: · .: 
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A phonograph pickup (not shown) is sup- put stage is not mount::.. . on-~e pr~· 
ported neac to the free· end of the tone circuit board 20, but is separately mountecl. · · · · 
arm 16. The . phonograph pickup may in- on the motorboard · 12. The conductive cas~ 
dude a rotatable stylus changing control ing 72 of the transistor 57 which is in elec-

5 knob 17 extending fron:i a side of the free tr.kal and thermal contact with its collec- ·· 10 
end of the tone arm. tor electrode, is mounted by means of scteWs . 
. .A record stabilizing arm 19 may, as shown 26 and 68 respectively inser.tafihrough open- , ·. 
in FIGURE 3, be mounted in a housing ings provided in the casing 72. An elecl:ri-
18 on the motorboard 12; · cal insulating washer 74, having a shape 

10 An amplifier printed circuit board 20, -and area similar to the shape and areai of · 75 · 
including the pre-amplifier, or first two stages the casing 72 is placed be~een the transis-
of a three stage amplifier circuit, is motin- tor casing 72 and. the motorboard 12 . to . . 
ted on the mot:Orboard by means·· of a· set · provide electrical dnsulation · between the-- · ·· · 
of screws or mounting studs inducting. screws transistor collector electrode and the motor-

15 22, 24, 26 and 28, which are inserted through board 12. The ·washer 74 is made of ·· a '80 
appropriate operiing on the . motorboaro and ma~ria:l, such as mica for example, which 
which are fastened against the printed cir- is th~ally conductive, so that the motor-
cuit board by means of corresponding nuts board 12 acts· as the heat sink for the 
32, 34, 36 and 38. As will be shown: transis_tor .57. As shown in }<'IGURES 3 and. 

20 .. ·below, . one of these screws or mounting 4, :an ~·v•. shaped metallic bracket 76· :may 85 
studs (in this particulat instance, screw . 26) be . pravided to • increase heat . dissi~tion ·. arid 
may he employed as an electrical conductor hence increase !!:he power opei:atdQDal capa-
for connecting the conducti\re casing 72 of bilities of the transistor. The braclcet :76 
a transistor 57, mounted. on the mot9r-bomd · is· mechanically mounted betWeen ·the motor-·· 

25 12, with an appropriate conductor on the boaid 12 and the mica washer 74. Id' desk~ 90 
printed circuit board 20. · . the mka washer 74 maybe mouri:ted between 

A set of spacers 42, 44, 46 and 48 the lll<>torboard 12 and the bracket ·. 76: 
(FIGURE 2), which are made of a suitable Since the transistor 57 would then be moon­
electrical insulating material are placed be- ited tdire~ly . on the metallic ·t:iracitet 116. 

30 tween the motorboard 12 and the printed which is· a better heat conductor than mica, 95 · 
circuit board 20, as shown in FIGURE _and since a. mica dnsulating spaeer COQ.ld . · 
2, .for mounting the .printed cirCu:it bOard · be employed_ covering the entire ~ea : Of · .. 
20 on the motorboard. The &ereWS 22, 24, the portion of the bracket· 76· which is adj~- . · 
26 .and 28 are mounted on the m<>tOrboaro cent to the motor board 12, this· will serve 

35 .12 through electrical insulating washers (not to further increase the power dissipatioo cap.. 100 
shown) placed between the motorboard 12 abilities of the transistor· 57. 
and the .heads of the screws to provide elec- As shown - in FIGURE. 2, pins 60 . and 
trical insulation. Also, th~ openlngs in the 62 which constitute the base and emitter· 
motorboard are sufficient diameter to clear electrodes of transistor 57 are inserted 

40 :the screws to avoid contact of the screws through =the openings 64 and 66 in. ,the 105· 
and the motorboard .. To . ensure electrical motorboard 12. The base and emitter elec­
isolation between the screws and the motor- trodes of transistor 57 are ·connected to 

. board, insulating bushings extending into the printed circuit board 20 by means of 
the. openings may also be provided if de• a. pair of leads 78 and 80, soldered ·tO· the 

'5 sired. · printed circuit board 20 at one end and 110 
As shown in FIGURES 1, 2 and 3, the having appropriate terminals :to provide elec­

printed ci-rcuit board 20 is mounted on the trical connections to the · pins 60 and 62, 
motorboaid 12 underneath the rotatable tum• as shown in FIGURE 4 for example, or 
·table 14, thereby utilizing space not other- alternatively by means of a transistor socket 

50 wise used. - 82 soldered to the printed circuit board to · 115 
Components on the printed circuit board receive the transistor· pins 60 and 62, as 

20; which- are longer than =the spacers 42, shown in FIGURE 5. 
44; 46 and 48 are :inserted through open- · The mOUD;ting stud 26 directly· connects 

. ings made in- the motorboard 12, as &hown the collector electrode of the transistor 57 
'i5 in FIGURE 2. For example, an electrolytic to the printed circuit board 20. The ampli- 1-20 

. capacitor 50 and a choke 52 are respec- fier output signals are taken from. the prin­
tively inserted through . openings 54 and ted . circuit b0ard 20 by a paic of cond.Uc-
56. . . . : tors 88 and, 90, which pass through open­

Additional reference is now made to ing 37, for application ito a loudspeaker 
60 FIGURES 4 and 5, which respectively show (not shown). . . 125 

an alternative coupling between ·an ampli- In addition, an input circuit, including 

-;_ 

fier output stage ttansistor and the printed the vQlume and· tone controls, is mounted 
circuit board 20. · bn the · mOt:orboard · 12 ·· separately !from the · .·· _ _,--

As shown in FIGURE 4, a power transis- printed circuit boaa.-d 20. As mare fully des-
65 tor 57, which constitutes the amplifier's out- cribed hereinafter, the knobs for these C'Oil- 130 · 
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- -- .::~ls'- ~gene:rated· by :the pickup .devias . are prises three -stages · of amplification. The 

•;:·5 .:coupled·to.the.mput·circuit··by :means of ··fim t\Vo·stages, :the pre-amplifier portion, 

: pair . of wires having a section located in- · includes two transistors mounted on the prin- 70 

~-:s~e .:of :the· tone ·arm 16 and which have ted citcuit board 20. ·The output stage, or 

. the': ~ng _ ~o~ .iinserted through . an -. pow~ amplifier stage, . includes the . power 

. _ :.approprmte·. opemng.;::m: the .motorboard 12 trans1Stor 57, · shown m FIGURES 2, 4 

/fO }for:· connection .to the input cin::uit. The -.arid: 5, and which is -mounted on the motor-

- . j:' input ciradt;:-is -coupled to . the .printed cir- . board - 12. The -pre-amplifier portion, i.e., 75 

. :/cuit:,•board'. 20> by •.means of a. pair of wires · :the input stages of the amplifier circuit, iS 

··:"87; ·and. 89 (FIGURE 1) -which are inserted ·coupled· to the power transistor 57 by the 

__ ~--'tlirough··:the ::opening: 35 in .the. motoriboard ·Wire' leads 78" and 80 (also illustrated. in 

'· 15; n;l:Z. . 'iFJGURE 4) or by SJ suita&le transistor 

>; ''Reference ·is-· now: made to FIGURE 6 ·socket ·82, as shown in FIGURE 5, and as 80 

·--.which _: is .a schematic circuit diagram of · previoosly described. 

:.-··an :amplifier circuit· employed in a phono- The casing 72 of the pow:er transistor 

.. · .. ·graph .em~ody-ing .. the jn'Ve.ntion, and which 57, which is thennally and electrically con-

·'20 ·-is-· ·-al~ -bl(lpful ''in --illustrating in conjunction. nected to the collector electrode of the transis­

wi$ 'FIGU:laS 1, 2; 3, 4 and 5 the opera-· tor 57, is connected to the printed circuit 85 

· ·tjot], -an4 ·constructlon ··of the phonograph. by_ ·the mounting stud 26, as shown in 

·-, ·'A-crysral-pickup·-39, ·lliOUnted.- in the tone FIGURES 4 and ·5, and provides an out-

- .a:nn _ 16 (FIGURE 1), generates electrical put signal terminal C. 

'25 ··signals in a:· known· manner. The input - ·The terminal F, on the printed cirruit 

.. signals are· applied -to the input circuit 43 · ·board 20, is electrically connected to the 90 

'by ·means of· a pair· of wires 91 and 92 · power .transistor emitter electrode pin 62. 

··which extend · from the tone ann 16 and Outpcit signals are derived between: the out-

-· pa~s through ian ·opening provided in the: · put terminals C and F, across the choke 

30 motorbo-ard 12. A variable resistor ·96 moun- 52, and a.re coupled to a loudspeaker 141 

ted on the bottom side of· the motorboard :by:.the pair of WireS 88 and 90 each hav- 95 

. 12, _is ::employed to control the. vo'1ume of - ing -a metallic connector inserted in a serra-

. the S9Und of ·the -phonograph. A knob 84 tioo or sfot 101 corresponding to term.irulls 

·fa.belled "Vol." is attached to the shaft of · c
1

.· an:d F, respectively, as shown in FIGURE 

' 15 · ·the .vmable . ·resistor 96 inserted through 
-an -appr!)priate opening in the motorboard Power is supplied to the transistor cir- 100 

· .12'. to 'afford. manual control of the volume cuit by means of a half wave -rectifier cir­

·wh~ -~he rec?fd Pla:Yer. is. irt operation. By cuit including a rectifier 132 mounted on 

·mount:tng ·the input ·crant -on -the· mororboaro, the bott0m side of the motorboard on a 

\4() .not on_ly ·is space -used that would other- · suitable. small piece of terminal board (not 

·wise· ··be wasted~ but length of the _leads shown) by means of the screw 24, :which 105 

between the pickup device and the volume is in -electrical conta-ct with the printed cir­

control may be considerably --reduced. _ cuit board 20 at tetminal -A'. The anode 
electrode . of the rectifier 132 is ·in elec-

~-s A variable resistor 100 is connected ito trical -contact with the terminal A on the 

.. ·the -centre arm -Of 'the resistOr.' "96 . :tO' pro- printed- circuit board 20, ·and the cathode 110 

vide to-ne control, .in a known manner. The .. d.ectrooe. is connected to· one end of the 

resistor 100 is · .alSo mounted oni ··the. bot- seco:ildary -.. winding : of. -an electrical motor 

ton1. side of the motor-board ti in a man- l d th bl 14 
.ner- similar to that of :the mountina of empoy-e ·to rotate · e: tumta e . The 

· -5
0 

·"1:1 other ·end of ·the ~df!.ry. -winding of -the 

-the variable resistor 96. A knob 86 labelled electrical motor is-'.connecteti"·t-o a terminel 115 

(~1'ooe/' -is attached to the shUt of the . (not shown) mounted on -the :bottom side of 

resistor 100, ·inserted through an appropri- the motorboard 12 · _-tlmmgh. the screw or 

ate .opening. .in t4e motorboard 12, to per- mounting: stud, 22.: The·: screw 22 is :elec-

. . mit .control .. of .the frequency resp011SC of trically ·:connected · to terminal B .of- .the 

55 .. the· amplifier ·while the ·phonograph is in printed. circuit board: 2Q .. By directly apply- 120 

operation; --'ing ·the iµput ~er .to-the terminals .A .and B 

The pair of wire leads · 87 and 89 (see cnot only -the :.mounting ·means of the prin.­

also FIGURE 1) couple the signals !from . ~~- circilit --boar!1~'are · used, bu~ additional 

;~~ii:~e'~]::-;:'$ ··=i: :.:: 50:-~yl=~ 125 

- " :_ :-·;~ti;l'::or·-s1~s--~clx,as,·l01, for the ht- ted ~~ the terminals A and B on the 

/sertiOl\·::of the metallic connectors connected ·printed '9ircuit board; If desired, the capa­

·-1at:,:the ·.ends' ol ·leads ·87 .-.and 89 to pro- '. citor · 50: may be ·a dual electrolytic .-type 
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•capacitor. of kn<>Wn construction, ·incJuding : amplifier. · · circtiit. A . furiction .cimtrotknob .. '>~ 
capacitors 50A and SOB, having two pairs 152 showri iii FIGURE . 1, is m meicham~. 
of terminals a'; a", and "!,', b"; each ada~ eal relation with the c011trol le\7er :to per-

. ted for independent connections. Alterna- . mit operation Of the off-'On .switch when 
S :tively, two separate capacitors, each ·having ' the 'phonog;raph is· assembled and. ready for ·70 

.. tl)e . desired value of capacitance to pro- operation. . ·. . . ·. 
· vide minimum ripple, may be empl0yed. ·Although a manophoriic phonograph em- . 
· A resistor 150 is connected between the · bodymg the ·:invention hllS ·beeri. desaibed 
termirials a' arid b' to provide in conjooc- .and ilbistrated,- .. the ·invention is appHcable 

10 tion with ·the capacitors 50A and SOB a · fo other tyPe . ph0nogmphs, suCh as- sttteO- 75 
filter circuit for the half wave rectifier p0wer - phonic .phonographS>for · ctamp1¢. ··· · · . 

. ·supply. In addition,· to provide temperature · · In : the case of a: stereophonic' phonograph, 
stabilization of the transistor 57 by ddrect . .the amplifier circuit wotild include two· am­
. current degeneration, the . resistor 150 is also . · plifier ·channels, each haV:ing a. pre-ampJifier 

15 connected to the emitter electrode pm 62. pGrti.on, similar to the pre-amplifier shown: 80 
The terminals a" and b" which are intern- in FIGURE 6. as the first an4 second stages 
ally connected to each other in the · case ofthe. amplifier, mounted Q1l a ,siilgle printed 
of . a dual type capacitor, are . electrka.lly circuit bOard, . similar. tO . the pr.ipted .. circuit 
connected to the terminal· A of the printed : l>poa:rd · 20. The . ll:totm;tirig ·.·of '.the· . ·printed 

20 . circuit .board 20. . . . .. . ciieuit boaTd may. be the ~:as· d~~ 85 
As described and as shown in FIGURES above, with the ~~ption: that the ni.Oun.t-

1 to S, by nioimtirig the amplifier circuit ing stud 28 may be µtilized. _;f0r m0unting 
· on the top side of the motorboaro 12, : another power .transistor, simUa'r to the tran~ 
underneath the turntable 14 and· clear from &iSt:or · 57. ln: this ~ t1ie• Stud 28 would 

25 ·the. mecha.riism associated with the turni'8ble, be ·in, electrical. connecti01,1. with me. ariip1i- 90 
. <Spare. which heretofore has been ·Wa~ted is fi.er· chciit arid it would- provide an. Ollt­
employed. This .results in a compact phono- ,. put i:erminal :foi one of ""the -tWoi (:bannels. 

· graph with a Corisequent :reductioo in cost, · · 'the· mOuii.ting- of the additiQDal fratisistot . 
and with an increase in the freedom of may be similar to the in.oli#ting of the 

30 styling. For example, iiristead of the eXtra transistor 57, as desCribed inc~ with 95 
chil8sis 'heretof~ required for the amplifier, FIGURES 4 and 5. · ·· · · : · : . · · . · 

· a single chassis, the motorboard, is employed · It·. is not tiecessarY' to mounf the transis- · 
for. bOth the record player and amplifier. tor on· the motorbOard through ari. :e1~cal 
·This provides ·a: more compact, light weight · insUiator as de.~bed in ~ \iijth 

35 and in~PCD-sive phon®'9:1?'h wi,ich in the FIGURES 4 and S. In the case ¢ a .,stereo- 100 
case ~portable phonographs, for example,. is phonic phonograph, . it may be de$irable to 
ext~emely important. ·. . . . employ two channels . like the tjr9uit. • eon.-

In addition, to· provide transistor ampli- figul'.'8tion shown in FIGURE·· 6, , ~d . in 
fi.ers. capable Of opei:t~on with; a desired O?t- that case at -least one .of ·.the.~ .1;railsis-

40 pu:t power chamctenst1c, a swtilble heat sink tots. should be electr1cally iilshlated from 10S 
~hould ·be -provided for the output transi~ the mototboud to avoid connecting botb 

· tor with the resulting. added cost and weight, transistors in pa:rallel. · · · . 
and with the a:dditional waste in. useable The power transistors, however, may be 
space. By mounting .the transistor in· thermal . directly moun.ted. on the motorboard, fif for 

45 ronductive relation with the . niotorboard, the example. the motorboard is employed to pro.- 1 IO 
m0t0rboard itselif may be employed as a -vide a point of fixed reference potential, such 
heat sinlc with the additional savings in as ground, · and the power :t::rall$istors are 

· cOst:, $pace, and weight. . ·. If desired, the connected in the common collector configura­
transistor may be mounted electrkally insu- tion, . for example. · 

.50 lated from the inotorboard but in thermal In addition, other an-ang~~ts of . the _ 115 
• conductive relation to increase the !freedom circuit and· -utilization of the mounting stu~ 
of circuit design: and still Obtain the advan- may be employed .. For exa.mple :the··moUDt-

. tages above mentloned. · . ing studs utiliZed to apply the power in-
. An off-on switch (not shown) also moon- put to the transistQr may be utilized· to 

55 ' ted On the. :top side qi the motorbom:d, is . apply the . input signal from the input . cir- 120 
Conile:cted at one end between the prima'l'Y cuit 43, if desired, while the power input 
winding Qf the motor _and a plug. The off- woulcl be· applie<J, through a pair of lead 
0n . SW.itch i$ .J;DeC.banically activ!lted by a ·wires, for example; 
lever amjngemenf whkh include8 a. con- · 

60 ttol lever· in mechanical contact with the .WHAT WE CLAIM IS·:- _ 
switch. The phon~ph is tll1Iled on or off ·· · t .As it ni.Odµiar .wiit fur a phmjograph:· 125 
~s desired by cl~g the switch, which a_ rtictal- til01:¢'boarif;_ electrical circuit com-
in tum. eqergizes the JOOl;or and prov:ides . poneritsj for exailipl~ amplifier stage cirt:uit 
rotation of the turntable. Closing the switch compOO.eµts;. on·· .a: circuit' board. which• is 

65 . also provides an operating pOr:ential for the . moontoo , On. :but electrically ins~ated from 
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capacitor of l:nown c:onstructioo, = 8 

amplifier cin:ult. ~ ~ction ° .'...tt.i •knob ~; 
capacitors 50A and SOB; having two pairs 152 shown in· FIGURE 1, is in mechani­
of terminals a', <I', and b', b'', each adap- cal relation with the control lever to per-
ted for independent connections. Alteriia- mit operation of the off-on switch when 
tively, two separate capacltor8, each having the phon<igrapli is assembled and ready for ·70 
the desired value of capacitance to pro- operation. 
vide minimum ripple, may be employed. Although . a .;monophonic phonograph em-

A resistor 150 1s conriected between the bodying t~e -.invention has been described · 
terminals a/ and b' to. provide in c0njunc- and illustrated, · the invention is applicable 

10 tion with the capacitors. SOA and 50B a to other tyPe phOn.ographs, such as stereo- 75 
filter circuit for the half wave rectifier power phonic phonographS for example. 
supply. In addition, to pl'.Ovide temperature In the case Of a stereophonic phonograph, 
stabilization of the tran~i$tor 57 by direct the amplifier circuit would include two am­
current degeneration, the".t¢sistor 150 is also plifier channels, each having a pre-amplifier 

15 connected to the emitter .. electrode pin ·62. portion, similar to the pre-amplifier shown 80 
The terminals a" and b" ·which are .intern- in FIGURE 6 .• as the first and second stages 
ally connected to each other .ill the case of the aniplifier, mounted on a single printed 
of a dual type capacitor, are electrically circuit board, .siJnilar to the printed circuit 
connected to the terminal A of the printed board 20. The · mounting of the printed 

20 circuit board 20. · circuit board may be the same as described 85 
As descn"bed and as shown in FIGURES . above, with the exception that the mount-

1 to 5, by mounting $.e ·amplifier circuit ing stud 28 may be utilized for mounting 
on the top side of . the· motorboard. 12, another power transistor, similar to the tran­
underneath the turntable 14 and clear from sistor 57. In this case, the stud 28 would 

25 the mechanism associated wi:th the turntable, be in· electrical connection with the ampli- 90 
space which heretofore has been wasted is fier circuit and it would provide an out­
employed. This results .ill_ a compact phono- .. put terminal -for one of the two channels. 
graph with a consequent .. reduction in cost, · The mounting of the additional transistor 
and with an increase iµ. the freedom of may be similar to the mounting of the 

30 styling. For example, m~ead of the extra transistor 57, as- described in connection with 95 
chassis heretofor~ required for the amplifier, FIGURES 4 and S. 
a single chassis, the motorboard, is employed It is not necessary to mount the transis­
.for both the record pl~yer mid amplifier. tor on the mot6rboard through an electrical 
This provides a: more compact, light weight insulator as qes-eribed in connection with 

35 and inexpensive phon:~aph which in 'tb;e FIG1?'RES 4 a_nd S. ~n the case of~ stereo- 100 
case ~portable phonographs, for example, 1s phcm1c phonograph, 1t may be desirable to 
extremely important. employ tWo channels like the circuit con-

In addition, to provide transistor ampli- figuration shown in FIGURE 6, and in 
fiers capable of Operation with a desired out- that case at least one of .the power transis-

40 put power characteristic,· a suitable heat sink tors should be electrically insulated from 105 
should be provided for ·the output transis- the motorboard to avoid connecting both 
tor with the resulting added cost and weight, transistors in parallel. 
and with the additional -waste in useable The power transistors, however, may be · 
space. By mounting the transistor in thermal directly mounted on the motorboard, if ifor 

45 conductive relation with .the motorboard, the example .the motorboard -is employed to pro.. 110 
motorboard itself may be employed as a vide a point of fixed· reference potential, such 
heat sink with the a4ditional savings in as ground, and the power transistors are 
cost, space, and weight. If desired, the -connected in t~e common collector configura­
transistor may be m<>Unted electrically insu- tion, for example. 

50 lated from the motorboai'.d but in thermal In addition~:·other ar.rangements of the 115 
conductive relation to iriciease the freedom circuit and utilization of the mounting stmb! · 
of circuit design 9:nd still obtain the advan- ~y be emp~~d. For example the m~t­
tages above menttoned. ing studs utilized to apply the power m-

An off-on switch (not shown) also moun- put to the transistor may be utilized to 
55 ted on the top side of the motorboard, is apply the input signal from the input cir- 120 

connected at one end between the primary cuit 43, if desired, while the power input 
winding of the motor arici · a plug. The off- would be applied through a pair of lead 
on switch is mechanitl!:lly activated by a wires, for ex-ample. 
lever arrangement whic;h ' includes a con- · 

60 trol lever in mechanicaL'c0ntact with the. WHAT WE, GLAIM IS:- . 
switch. The phonograph· 4 fumed on or. off 1. As a m.Odular unit for a ph()IJlograph: · 125 
as desired by closing the switch, wpich a metal motor~d; electrical circuit com.-
in tum energizes the motor and provides ponents, . for example amplifier stage circuit 
rotation of the turiltable ... Closing the switch components, cm · a circuit board which is 

65 also provides an operatfug potential for the mounted on but electrically insulated from 
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~~k said·°'.inoit0~d; and a power transistor 

, .... ·: whi~ is connected! with said circuit board 
c.~>· and is mounted on· and in thormal contact 
·; .. . with said motorboard. 

···:. ·:;5 2. As ~ .mogular unit for a phonograph:. 
a metal mQtOi:board; a turntable mounted 

· . ;~· . for rotatioo Qri the motorboard; electtiml 
cir91it; i·COlnpon.e,I),'tS, .. for . example amplifier 
stage::'circuit. components, 011 a circuit board 

10 . whicli is mounted ~ the motorboard, but 

··.: , .... 

. ·electrically ~:insulated therefrom, in the space 
between the m&orboard and the tinntable; 
and a power: transistor which is connected 
in circuit with said circuit board and is 

; .. · .15; mounted on 'and in thermal contact w.ith 
said motorbOartt' · · 

-· ... 

3. A uni{ a~ to aahil 1 or Gahn 
2 wherein <any .OOJµponent oil said circuit 
board havll:lg :~preciable size is located on 

· 2o the side of Sllid. :circuit board adjacent to 
said motorboai'd ··and extends through appro­
priate open:ingf in said motorboard. 

4. A unit acOording to Claim 1 or Cladm 
2, wherein. : said: clrarlt board is separated 

:. 25 from said motoi;b.oard by a plurality al elec­
trical insulator Studs having openings there­
through, a plura:lity al mounting screws pass 
through sai4 circu:it hoaro., said motorboard 
and a re&pe¢ve inSuladng stud, to sup-

. 30 port said ~cuit board said screws being 
. electrically insulated ifroin sai4 motorboard 
and said- circllit b<md, and at least one of 
said screws,. servjng as a circ_uit comreiction 

tween said transistor and said motorboard. 
6. A unit ac.cording to Claim 1 or Claim 40 

2 wherein said t~sistor is mounted on the 
side of said motorboard opposite ro the 
side on which s~d circuit board is mounted. 

7. A unit accordmg to Claim 1 or Claim 
2 wherein a socket, ~pported by said cir- 45 
cuit board and p<>sitioned in alignment with 
the position of sai~ · tramistor on said motor­
board, haS' terminals for engagement WU.th 
leads · extending ·from said transistor so as 
to interconµect said . power transistor and 50 
said circuit board. · 

8. A unit acciJrding to Claim 1 or Claim 
2, wherein a plurality of flexible reads, each 
having one end affixed. to said circuit board 
and each having .:a terminal affixed to their 55 
other end for connection each to a different 
lead extending from · said power transistor, 
interconnect said powea" transistor and said 
circuit board. . · · 

9. A unit according. to ciaim 1 or C1adm 60 
2 wherein a metal bracket mounted ibetwee:n 
the motorboard lin.d the transistor provides 
additional heat dissipation: from said transis- · 
tor to said ;m9'tor~d. 

10. A modul~ unit for a phonograph 65 
substantially as herein described with re­
ference to the aecompanying drawings . 

11. A unit a.cCording to any one of the 
preceding claims when incorporated in a 
phonograph. · 70 

between said cirotlt board _and said transis- A. M; & WM CLARK 
. . . . ,35 tor. Chartered··.· Patent Agents, 

5. A unit acc:.ording tD Claim 1 or Ciaim 5, Stone. Buildings, 
2 wherein a: ~ of heat conducting elec- Lincoln's Inn, 
trically ms\tla.ting material is included be- ~d<>n; W.C.2. ~ 
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