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33-1/3 TRANSISTORIZED AUTO-SPEED UNIT, Typo 33-1/3 TASUl 

'[he 33-l/3 Traos isrorized .;\uto-Speed Unit 
Type 33·1/3 T /\SUI supplies 44-cycJe AC power 
to the motor of che Select-O-ri.J.�tic phooogcaph 
mechanism when 33-1/3 J�Pi\f records are played. 
lt is fully trau�isrorized with power generated by 
a pov.;er converter thac is coatrolled through cii:­
cuits associated with the phc>oograph. 

Io addition to tbe po\\·er converter and its 
regulated power supply� the Unit i.ncludes a 
Power llelayl controls for power output and 
frcque.ocy and a tr:ip ch·cuit if the 44-c:ycJe PO'-\•er 
supply should fail. 

The po\ver converter uses c��·o transistors: 
Q754 and Q7,55, v.ddch arc driven aJcern(lcely 
into sarurarion. This resuJts in a square •:va"e 
voltage oucpuc at the secondary of the ourput 
tr:an:-;fonner. When voltage is first applied to this 
circuit, one trausisror o r the other «•ill begin to 
condoct. Tbis initial current flov.• "'-'ill indoce 
volmge in the transformer winding which is con· 
nected to the base so tbat the conducting tran­
sistor will drive it.»elf into sat111:atiln1. 1\t the:: 

:;,:an1c tiroc an induced voltage is applied to the 
b3se of the other tcan.sistor holding it cut off. 
\t'bcn the: fir:st ccansistOr reaches saturation, the 
magnetic field io the prin)ruy of cbe ot1tput trans­
former will collapse. This collapsing field will 
induce voltnge in tbe feedback '«'inding of oppo· 
sice polarity so the traasiscor that was CQn· 
ducting v.·ill be driven ioto cut .. off and the ttan­
sistor that v.·as cut off will be bi�:i..scd in a for:­
tvard dircc;tion, aJlc)\Ving it to t.:ondttcr. The ope:ra­
tioo is recurrctlt nt a 44.5 cycle: rate. This fre­
quency is determined b y  the negative voltage 
supplied to the converter from the po�·er supply 
regulato r� by the prio1ary inductance of the out­
put trnosforrncr and by the induced base ''Oitage 
aud rhe forward base bias on Q754 and Q755. 
This forward bias is adjusted v.·ith d1c speed 
coocrol, H.757. 'J:hc frequency will alSl) be 
affected. by transistor gain and che capacitance 
of C754. The coode1\s er, C754, detcrroiaes to 
sotne extent che frequency of operation hut its 
principal function is to t'educe transient voltagt.: 
peaks in the transfotini=r priroary. Wichouc this 
condenser che so;...·itchiug transients .,,·ould hav� 
au�plitude in excess of the colle�toc ratiag of the 
convercer craosiscocs. The 51( resistor across the 
:>econdary of the oucpuc crao.sforroer insures )Qad· 
ing "'hen cbe phonograph m<:>tor ls opecating on 
on 60-cycle power. 

Figure l.  

Po-we:: for the converter is suppiicd from the 
craosformer, T751, and is rectified by che si.licon 
diodes, CR 751 nnd CR 752. The rectifier output 
is filtered b y  C75 l with peak current limited by 
R751. Ac nonnal loading and line vol tage che DC 
oucpuc is approxiinately 40 volts negative to 
ground oc the collecror of Q75 l. 

The pO\Ver supply regulatot' js of the St:ries 
cype in \vhich che DC load curceot is cl1rough the 
collccror-cmicrer ciccuir of Qi5 l aod is con­
tr<:>fled by the: forwacd base:: bias of chat transis· 
tor. The regulator, in addition to Q75 l, includes 
the zener diode, Cl{i53, transistors Q752 and 
Q753, resistor R752 and the voltage divider 
R753, R754, snd R755. R754 is the llRlVE con· 
trol and is adjustc.:d to obtain the desired DC 
voltage from the regulator:. 

A potential of approximately 15 ''olts is 
dc�.·cloped accOS$ the zener diode by current 
flO\\' th rough the circuit which includes the 
diode, the col1ector-cmittcr circuit of Q753 nncl 
the l.lK resistor, R752. l'his voltage rernains 
consca.nt for any current value within the design 
limics of the regulator: and provides a referel\ce 
voltage for co1upariso1l '9.'ith the regulator oucput 
'\'Olcage. The compari.500 is made v.'itb th<: volt· 
age at the arm of the drive control potentiometer, 

R 754. Any variation in the regulacor output ·volt­
age \vill change the base bias o_f transistor Q753 
causing its colleccor current co change. This, io 
turn, will vary the volcage drop across R 75 2 and, 
consequently, the bias on the base of Q752. The 
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33-1/3 TRANSISTORIZED AUTO - SPEED UNIT, Type TASUI 

bias change on the base o{ Q752 affects a cor­
responding change of bias o n  the hase of the 
series transistor, Q751, which then increases or 
decteases its collector-ro-emittcr current to 
co1npensate for the change of the rcgt1lator out­
put voltage. 

The regulator operation js as follows if it js 
assumed that its outp\lt volco.,ge has decreased 
due co ao increase jn Joa<l current. The ''olcage 
at che arm of the drive control will decrease, 
caosing a decrease in the basc-co .. ernltcer volt­
age of Q753. This tvill cB\lSC a <.iecrease in rhe 
colleccor-co-en1itter current through Q753 a1'1d re­
sult ir1 less voltage drop across R752. As the 
drop across R752 decreases, rhe base volcage of 
Q752 beconleS 1nore negative (referred to gl'ound 
and Q752 e1nitter). This <.:auscs a decrease of the 
collector-to-en1iccer resistance of. Q752 and the 
'·oltage at its emitter and at the base of Q751 
becon1es more negative (referred to ground and 
Q751 emitter). l:his voltage increase ac chc base 
of Q75 l is no increase in its forward bias so its 
<:olleccor·ro-emitter resistance decreases cc.suit­
ing in lowered voltage drop between colle.c;cor 
and emitt<:r causing the regulator outp\lt voltage 
to hl<.:rease co compensate for the inicial reduc­
tion. 

�fhe ourput voltage recovery discussed in che 
above paragraph occur� so rapidly that a DC 
meter connected to the regulator output would 
not indicate a change for any load variation from 
no-load to the load of a scalled O)echanism motor. 
Al.so> the oticput voltage ,..,.ill remain constant at 
the value to \vhich it i.� adjusted over AC lioe 
inputs of from 90 co 130 volts. 

·rhe condenser, C753, improves the operacion 
of the regulacoc in chis application an<l reduces 
che wock done by the cocnpar�coc tr'clnsistor, 
Q753? so ic ha.s lov.:c;r power dissipation. 

The rcgttla.tor transistor, Q752, and che zeocr 
diode> Cll753> are mouftted in clips. 1'hc.sc clips 
are heat sinks, the fuilccion of 't'.:hich is to con­
duce hea.t from the traJ\sistor and diode. ·rhe Un it 
should noc be operaced unless the P'1rcs are fully 
iilserted in the clips. 

The converter transistors, Q754 aod Q75), 
use the Unit chassis for he3t dissjpation and 
roust he held firmly to it with the 1nounting 

scre\(•S. The cases oi these transistors sec in� 
sula.ce<l frorn the chassis with 1nica washers. 1( 
one of the cn1nsistO(S is removed or chaoged, a 
oeY..· mica \vasher should be used and the washer 
should be coaced with a liberal amount of sili­
cone grease on both sides. E:tcess grease 
should be wiped off after che tral)siscor is 
securely fa.scened in place. 'I"he regulator series 
ccan.sistor, Q75 l, js !'no-unted on a black> vcrcicaf­
ribb(,,-d heat sink. A silicone grease coaced \vash· 
ct muse also be used under che transistor foe 
electrical insulation which docs not retard heat· 
cooduccion. The air space bct,veet\ the fins of 
this sink lnust not be blocked. 

The SPEED contcol, R757, adjusts the coo­
ver:.er output frequency by varying the focward 
base bias on Q754 and Q755. However, the 
frequency is also affected by tbc rcgulacc<l DC 
voltage to the converter. ·rhis latter is deter­
mined b;' the adjustment of the DRIVE control, 
R751. In the application of the TASUI, d1e 
desired frequency for turntable speed of 33-1/3 
RPM is appcoximacely 44.5 cycles and is deter­
mined by using a strobe disc on the twocable.i1o 
'fhe adjustment should be made as follo\l.:s: 

!. Operate the phonograpb motor £com the T ASU! 
for approxi1nat.ely three minutes. 

2. Set the SPEED control foe corrccf speed as 
iadicaced. by the strobe disc. 

3. If there is r10 posicion of the SPEED control 
chat u.·iH give che correct motor speed, turn 
the DRIVE coocrol 1/8-turo to the right to in­
crease speed or to che left to decrease speed, 
whi<.:heYer i s  needed, a.nd repeat step No. 2. 

4. Repeat steps No. 3 and 2 as required until 
con:·e<;t rnc>tt'>r speed is obtained. 

Steps Xo. 4 aod 3 will not he necessary un­
less the DRlVE control has been altt:red or un­
less a coroponcot part of the Auto-Speed Unic has 
been changed. Correct speed adjusc.mc:ucs \vill re­
sttlt io regulaccd DC voltage co che coovercer (as 
cead across C752) of fro1u 20.5 co 26 and au out­
put voJcage as cead ac the test jacks adjacent to 
the controls of from 70 co 90 voles. 

'fhe outpuc volcage and frequcnc)' remain 
relatively cooscanc over a \(•ide raoge of supply 
line volcage and load conditions hecause of che 
iohcrent st'<lbilicy achieved by regulating the AC 
po"'·er co the con\'ertcr. 

* i"' STROaE 01s<:,. PART NO. �¢046'7 pon eo C'!'CLE:: PART NO. &0$<t78 FOl'\ 50 CY<:LI!. 
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33·1/3 TRANSISTORIZED AUTO· SPEED UNIT, Type TASU! 

1"hc Power Relay, K7.5 I, when energized 
crnnsfecs the phoaogr-aph motor coonectioas from 
60- co 44-cycle supply. h i• concro!led by a 
circuit that includes a single-pole, normally 

closed clrunp arm switch chac is actuated by the: 
record clamp ann oo tbe mechanism. The size of 

tht recotd spindle bole determines bow far the 

clamp arm moves and whether or not the switch 
is o'\Ctuatcd. 

The 33.1/3 RPM record hns a 5/16 inch 

spindle hole. le centers on the twntablc with a 
5/16 inch cfarop arm ccncering pin and is held 

against the turntable by tbe face of the con· 

centric 1·1/2 inch, 45 RP,\1 centering npln". 
When a �5 RPM record, with its 1·1/2 inch 

spindle bole, is played, chc J-l/2 i1ich diameter 

pin passes through it and chc record is held 

ngain st tbe turntable by the flat surface of the 
cla.mp disc. When a 45 RP:\i record is clamped, 

the clamp arm m ove s inward far enough to opeo 
the clamp arm switch. There is less arm move· 
ment when a 33· l/3 RP�t record is clamped and 
the S\\•itch ccn1aius closed. 

T'ht: claoop tlrro switch, ns shown io Figure 2, 
is in series with a coutncc ou the cam switch 
n.nd the IC co ntact oo the resec lever S'-''jtch. It 
provides a 25 volt circuit (or the Power l�eJay. 
'fhe IC coocacc is cJoscci ''hen a. record is 

playing aod opened "'hen the mechan ism is 

uippcd from play. The ca03 switch contact is 
closed only in the playing position. The clamp 
nrm switch is closed only when o 33·1/3 RPM 
record is clamped. The only tizne the relay is 

energized, then , is when the mechanisro is 
pla y ing a 33·1/3 RPM record. Atoll other times· 
during transfer, s can and while playing a 45 RP�f 
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record, the relay is ooc e-ocrgizcd and the mooor 
i s  operating ac 60 cycles. 

Contact E on the Power Rclny closc.s v.·hea 
the rclny is energized aod applies 30 co 35 vo les 

to the diode CR755 which) in tu rn, is connected 

to enc grid of the trip 2050 in the phonograph. 

The circuit is sbown jn Figure 3. This oeg<ltive 

''oh.age is in tbe re verse direction for the diode 

nnd is greater (more negative) than the 2050 bias 
supply .so the no rmal bias voltage docs ooc 
change. The 30 co 35 voles is dcri,.·ed from the 

44 cycle suppl y chrougb the diode (rccrifier) 

CR754 nod enc voltage divider R760 nod R761. 
When a 33· 1/3 RP�·f record is not on the turn­
table, coucacc E v.rill be open ancl the circuic from 

the 2050 bins supply through CR 755 will be open. 
r- --- -- - ----- - ----- ------., 
I TOI!• I 

i =id·�·'f +:" � ·� .. ·.r � ! 
I 
L----

.... I 
'h,IHV I I 
_______ .J 

Figure 3. Trip Control Circuit 

If the 44·cycle supply should foil while a 

33·1 /3 RP�·f record is playing or if there should 
he no 44·cycle power available at the time the 
relay is energized, the bias for the 2050 will be 
grounded through CR755 and R760. The 2050 will 

th�n fire and the ruecbaoism will trip from the 

pllly position. Whea the trip occurs, the IC coo­
tl\ct of the reset lever switch will open, pet­

rnitting the power relay to drop out so the motor 
is conoccced t<> the 60 cyclt $upply foe cou· 
tinucd opccation. 

POWER RELAY ADn;sntE!liTS 

OUTPUT 

TRANS ... O"Mllf\ T7!J2 

POWER 

TRANJPOAMlll'\ 01� I 
COIL Mll�U!ITANCS 

t4 OllMS 

r- - -, ·� � 
·-;-� � I �" L _ __ :.J 

·(I.le­
.., $".01 ---- ... u --

•·�·· CONT.ACT �AP t/a2•• 
CONT ACTS "O 6. G" TO ae: 
1/)2" MIN, WMCN "C 6 A"' 

AA E C L.O�llC. 
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TEST 
POI HTS 

A. to B 
c 

to ground 

D 
to !) rou nd 

E 
to ground 

F 
to �round 

G to J 
c 

to g rou n d 

H 
to gtound 

33· L/3 TRANSlSTORIZED AUTO - SPEED UNIT, Type TASUl 

The chart lists the v·alues of 'loltagc and Resistance at various Tesc Points in cbe TASUt. 
These represent values o.n- a. nornlal unit. Defects in an abnormal u·n.it cao be isolated by compar­
ing the readings of the abnormal uait '1<·ith the values on this chart. 

Voltage and resistance measure1nents indicated will differ from unit co unit a11d should be 
used as a co1nparacive reference. It  should be rccor,tt1ized chat meter colcriwces vary but are 
usually 33 to 53 of Full Scale. 

Check resistance mcasurcn1ents before applying power co unit. Use an ohmmeter on only those 
test points chac bave resistance measuremeru:s indicated oil the cbarc below. Use of an ohrnmecer 

on the ocher point.s h�s oo significaJlce and ma}' damage the crao.sistoC$ io the circuit. 

Before checking vol tag-es, adjust Drive Coocrol (R 754) so Test Point .. L 0 is ·24VDC with no 
load. A norroal load for the 1\utQ-"Spee<l Unic would be either -a Selecc-0·�1atic mechaoi�m motor or 
a 500 ohm, 50 watt resistor across the oucput of che Auto·Spccd Uuic. 

CR7$5 R761 C1$1 

Actual Test Poiac Locations. 

REVERSE FORWARD VOLTAGE VOLTAGE 
RESISTANCE RESISTANCE (No Load} (Lo�ui} 

TEST REVERSE FORWARD VO LTAGE 
POINTS RESIST A.NCE RESIST A.NCE (Ho Lood) 

13 ohms l 17V A C 
J 0 23.SVOC 1 0 9 1o v nd -- --

�.6 ohm• 89VAC 84VAC 
K l.6SVAC 

to g r ound -- -- (Mot e 2) 

1.5 ohms . 75VAC 1 . 6VAC 
L 160 to 320 ohn1& 8 oh .. 1• -2.4VDC 

to gtound (Note 2) {H<>t • 3) 

Moro thon 20K Lo,s thon lK 
-42VDC .3s. svoc (N.oto l) (Noto 1 ) 

M . ts.svoc t o g�ound -- --

-- -- 2VAC 1.45VAC " - 22\IDC to !: ro und -- --

1.� ohms 48VAC 4SVAC 
p 

018.SVDC 
to ground -- --

023. SVDC 023V OC -- -- Q -1 S.9VOC to ground -- --

2VAc· 1. 4.SVAC -- --
R 

10,000 ohms 6,000 ohms 025.SVOC to ground 

NOTUS: (l] With i11pt11 to Reg.,/ator disconnected at El; (2) Dependent on Speed Control (/{757) 
se,tting; (3) Dependent oi: Drive Control (R754) setting. 

VOLTAGE 
(LocuJ) 

-23VDC 

lVAC 
(Not• 2 ) 

· 23 . 6VDC 
(No to 3 ) 

-15.SVDC 

.21.evoc 

·22VDC 

- 1S.9VDC 

·24VDC 
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33.1/3 TRANSISTORIZED AUTO· SPEED UNIT, Type TASUI 

.. (ll£$: • 
'· ...... 11£�f .. T4,l,t� .UC M. vocvfu 2. AU 101 0•11£Cfl0!>.8 �JI( 1$ Vl('N.U: 

r"�"' 1i-t c·��! '"O· r.>10"' '<I"' or c .. r.et1�. 

E 
R755 

R737 

c::;:::::::; ' " 

?ART NO. 307500 

A 7$1 CA75 (; 

Schc:matic Diagram - 33-1/3 1'raHsiscorized AucO*Speed Unit, sbo,.ving Test Points. 

PARTS LIST 
lte :n Part No. Oesctiption Item Part No. Description 

307470 33-V3 Transistorized Auto-Speed Unit Q75 1 • 309406 2Nl76 Transistor 

C751 87704 500 >.Ud 50 If. Lytic 
Q752 309409 ZN 1373 Transistor 
Q753 309408 2Nl3i0 Tra11sistor 

C752 87705 800Mfd 30V. lytic Q754 * 309407 2Nl530 Transistor 
C753 87697 9 Mid 6 V. lytic Q755 • 309407 2Nl530 Transistor 
C754 87708 10 Mfd 100 V. Non-Polarized Lytic 
C755 8769il 20 Mid 75 V. Lytic • 84312 Power T ransis!or Socket 
C756 86235 0.05 Mfd 200 V. Paper 

• 375074 Mica Insulator 

CR751 309387 Si Ii con Rectifier 
• 53015 Silicone Grease {i oz. tube) 

CR752 309387 Silicon Rectifier 
CR753 309395 IN30241\ Silicon Zener Diode R751 81218 l.5 Ohm 5 'II. 10% 
CR754 309396 Si I icon Rectifier R752 82865 I, iOO Ohm 1 'II. 5% 
CR755 309396 Silicon Rectifier R753 82613 2,400 Ohm % W. 5% 

llX751 307489 Heat Sink Assembly 
R754 307486 1,500 Ohm Potentiometer 
R755 82867 360 Ohm l W. 5% 

HX752 307505 Heat Sink Clamp 
R756 82404 22 Ohm � 'II. 10% 

HX753 307504 Heat Sink Cl amp 
R757 307486 1,500 Ohm Potentiometer 

K75l 307422 Power Relay R758 82858 680 Ohm 2 W. 10% 
307•142 Coil & Frame R759 8i219 5,000 Ohm 5 'II. 10% 

307441 Swiich Stack (E,0,C) R760 82436 10,000 Ohm !i 'II. 103 

307440 Switch Stack (8, A) R761 82436 10,000 Ohm )l W. 10% 

P751 249936 11 Prong Plug T751 307483 Power Transformer 
P752 307457 8 Contact Socket T752 307484 Output T 1ansforme1 

• USE MICA INSl,ILATOF\ COATfiO WITH LISE'.RAt- AMOUNT OF' !.ill..I CONE SAEASE ON SOTH SICES WHEN 

MOUNTING ?OW£.R TRANSISTORS l�()IC;.T"E;O WITH l'). 
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