SEEBURG
33-1/3 TRANSISTORIZED AUTO-SPEET UMIT, Type 33-1/3 TASUI

The 33-1/3 Traosistorized Auto-Speed Unit
Type 33-1/3 TASU1 supplies 44-cycle AC power
to the metor of the Select-O-Matic phonograph
mechanism whea 33-1/3 RPM records are played.
It is fully crausiscecized wich power generated by
a power cenverter that is coatrolled through cic-
cuits associated with the phooograph.

lo addition to tbe power converter and its
cegulaced power supply, the Uait includes a
Power
fccquency and a tip circuit if the dd-cycle powver
supply should fail.

Relay, controls for power gutput and

The pewer converter uses twe transiscors,
Q754 and Q755, which are driven alcernately
into saturation. This results in a sGuare wave
voltage eutpur at the secondary of the eutput
teansfecmer. When voltage is fiest applied co this
circuit, one trausistor or the other will begin to
conduct. This 1iaitiai cuzrent flow will indvce
voleage 1n the transformer winding which ts con-
nected to the basc so that the conducting iran-
sistor will edeive itself into saturatioa. Ac che
same tiwe an induced veltage is applied to the
base of the other transister holding it cut off.
When the fizst transistor ceaches saturation, the
magnectic field in the primary of the output trans-
former will collapse. This collapsing {ield will
induce voltage in the feedback winding of oppo-
site polarity so the traasistor that was con-
ducting will he driven ioto cut-aff and the tran-
sistor that was cut off will be biased in a fec-
watd direction, allowing it to conducr. The epera-
tion is recureent at a 44.5 cycle rate. This fre-
quency is determined by the negative voltage
supplied to the converter frem the power supply
tegulator, by the primary inductance of the out-
put tnosforenee and by the induced base voitage
and the forward base bias on Q754 and @755-
This forward bias is adjusted with thc speed
R757. The
affected by wansister gain and che capacitance
of C754. The coandeunser, C754, detcrmiaes to
some extent the frequency of operatiom hut its
principal function is to reduce wansient volragc

coat:of, frequency will also be

peaks in the transforwsr pricvaey. Without this
cendcaser the switchiug transients would have
areplitude in excess of the coiiector rating of the
ceanvercter transistors. The SK resistor across the
secondary of the output cransformer insures load-
ing whea cbe phonograph motor ls opetating on
on G@-cycle power.

Tigure 1.

Powe- for the converter is suppiied from the
cransformer, T751, and is rectified by the silicon
diedes, CR751 and CR752. The crectifier output
is filcered by C751 with peak current limited by
R751. Acner:nal loading and line voltage the DC
output is approximnately 4@ volts negacive te
ground ac tae collecror of Q751.

The pewer supply regulator is of the scries
type in which the DC load curreac is lirough the
collecror-cmitter ciccuic of Q751 and is con-
teolled by the focwacd base bias of chat ceansis-
tor. The regulator, in additien to Q751, includes
the zener diode, CR753, transiscors 2752 aand
@753, resistor R752 and the voltage divider
R752, R754, and R755, R754 is dhe DRIVE coa-
tcol and is adjusted to obtain the desired DC
velrage [rom the regulatoc.

A potential
devcloped across the zener diode by current
flow through the ciccuit which includes the

of approximately 15 wvaolts is

diode. the collector-cmitter ciccuit of @753 and
the 1.1K resistor, R752. This voltage remaias
constant fer any current value within the design
timits of ¢he tegulator and provides a reference
velzage for comparison with the reguiator ouiput
voltage. The comparison is made with the volt-
age at the arm of the drive control potentiomecer,
R754. Any variation in the regulacor eu:put voli-
age will change the base bias ef cransister Q753
causing its collector curcent to change. This, in
tuen, will vary the voltage deop across R752 and,
consequently, the bias on the base of Q752. The
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33-1/2 TRANSIST®RIZED AUTO - SPEE® UNIT, Type TASU1

bias change en thc base of @752 affects a cor-
responding change of bias on thc hase of the
series transistor, Q751, which then increases or
decteascs its collector-ro-emittcr currene to
compensate for the change of the rcgulacor eu:-

put voltage.

The reguiacor opcration is as follows if it is
assumcd chat its output voltage has decrcased
due te ao incrcase in [oad curcent. The volrage
at cthe arm of the drive centrol will decrease,
caonsing a decrease in the basc-to-eritter volc-
age of Q753. This will cause a deccease in rhe
collectoc-to-emittes current through @753 and re-
sult in less voltage drop acress R752. As the
drop across R752 decreases, the base veltage of
Q752 becomes nere negative (referred to grouad
and Q752 emiccer). This causes a decrease of the
collecter-co-emicter resistance of Q752 and the
veltage at its emitter and at the base of Q751
beconies more negative [referred te geound and
Q751 emirtter). This voltage increase ac the base
of Q751 is nn increase in its ferward bias se its
celleccor-ro-cmitter resistance decreases cctuit-
tng in lowecred volcage dre® between collecter
and emitter causing the regulator output voltage
to increase 1o compensatc for the inicial reduc-
100,

The ourput voftage cccovery discusscd in the
above paragraph occwrs so rapidly chat a DC
meter connected te the regulator output weuld
not indicate a change for any lead wvariation from
no-lead o the toad of a stalled mechaanism motor.
Also, thc outpue voltage will remain censtant at
the value zo which it is adjustcd over AC line
inputs of from 9¢ e 138 volcs.

‘I'he condenser, C753, improves the operation
of the regulacoc in this application anl reduces
the wock done by the cowmparatot transiszor,

@753, so it has lower power dissipation.

The tcgulator transistor, Q752, and the zcoct
diode, CR753, are meunted in clips. Thesc clips
are heat sioks, die function of which is te cen-
ducc heat from the ecransister and diode. The Unte
should net be operated unless the parts are fully
inserced in the clips.

The cenverter transistors, Q754 aod Q75s,
usc the Unit chassis for heat dissipation and
toust be held firmly to it with the mounting

screws. The cases of these transisctors atc in-
sulated from the chassis with mica washcrs. If
ene of thc transisters is removed or chaaged. a
ocw mica washer sheuld be used and che washer
should be coatcd with a libcral amount of sili
cone grease on both sidcs. Excess grease
should ke wipcd off after the transistor is
securely fastencd in placc. The regulater series
ttansistor, @751, is meunced oa a black, vertical-
ribbed heat sink. A silicone grease coated vwash-
¢t must also be used under cthe cransistor fet
elecerical insulazion which does noe retard heat
cooductien. The air spacc betwcen the fins of
this sialk muest not be blocked.

The SPEED contcol, R757. adjusts the coo-
verter oulput frcqucncy by varying the focward
base bias on @754 and Q755. Howevcr, the
frequency is also affected by the rcgulatcd DC
voltage to the coaverter. This lateer is deter-
mincd by the adjusiment of the DRIVE coatrol,
R754. In che application of the TASUI, the
desired frequcncy fer turatable speed of 33-1/3
RPM is apptoximately 44.5 cycles and is deter-
mined by using a strobe disc on the turocable.*
The adjustment should bc made as follews:

1. Operate the phonograph motor fcom the TASU1
for acproximately threc minutes.

2. Sct the SPEE® control fer correct speed as
indicated by the strobe disc.

3. If there is no positien of the SPEED conzrel
that will give the correct motor speec, turn
the BRIVE control 1/8-curn to the right to in-
crease specd or to the dcft to decrcasc specd,
whichever is needed, and repeac step No. 2.

N

. Repcat steps No. 3 and 2 as required uncil
corcect metor specd is obtained.

Steps No. 4 aod 3 will not bc necessary un-
less the PRIVE cenuol has becn altzred er un-
less a compencnt part of the Aute-Speed Unic has
been changcd. Carrece spced adjusimeuts will re-
suit io regulatcd BC veltage e the ceovercer {as
cead acrass C.752) of from 20.5 te 26 and au out-
put voltage as cead ac the test jacks adjacenz to
the controis of frem 7¢ to 9@ volrs.

The outpuc veltage and frequency remaio
relatively coastant over a wide raoge of supply
linc velcage and load conditions hecause of che
inhcrent stability achieved by regulating che AC
power te the converter.

* 5n STREAE ®I18C, PART NO. 5604487 FOR 80 CYCLE: PART N@. Y0#478 FOR B0 CYCLE.
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33-1/3 TRANSISTORIZEB AUTO - SPEED UNIT, Type TASUL

The Power Relay, K751, whea eanergized
transfers che pherograph meotor connectioes {rom
60- to 44-cvcle supply. It is controiled by a
circuit that iacludes a single-pole, gormally
closed clemp arm switch that is actvated by the
record clawf arn op the mechanisim. The size of
the record spindle bole detcrniines bow far the
clamp arm moves and whether or not the switch
is actuated.

The 33-1/3 RPM zecord has a S/16 inch
spiadle hole. It centcrs oa the turnmble with a
5/1é iach clamp zrm centering pin and is held
against the turntable by the face of the con-
ccatzic 1-1/2 inch, 45 RPM centering "‘pin’’.
When a 45 RPM record, with its §-1/2 inch
spindle hole, is played, thc 1-1/2 tach dizmeter
pin passes through it and c¢he record is held
against the tueeeble by the flat surface of the
clamp disc. Wheo a 45 RPM record is clamped,
the ¢lamp arm moves inward far enough te opea
the clamp arm switch. There is less arm move-
ment whew a 33-1/3 RPM record is clamped and
the switch ¢ccnains closed.

The clamp aro switch, us shown io Figure 2,
is in secries with a coutact on the cam switch
and the 1C contact oa the teset lever switch. It
provides a 25 volr circuit for che Power Relay.
The 1C coatact is closed whea a cecoed is
plaving aod opcnmed when the mechanism is
gipped from play. The caaw switch cootact is
closed ooly io the plaving positiva. The clamp
arm switch is closed enly when a 33-1/3 RPM
record s clamped. The enly tine the relay is
enetgized, thea, is the mechanism is
playing a 33-1/3 RPM recerd. At ail other times -
during transier, scan and while playing a 45 RPM

when
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record, the rclay is oot eoergized and the moesr
is opcrating ac 60 cycles.

Coatact E on the Power Relay closcs whea
the reloy is energized aod applies 30 zo 35 volts
to the diode CRY35S which, in tuen, is connected
to the prid of the twip 2050 in the phenograph.
The c¢ircuit is sbown in Figuce 3. This oegative
voliage is in the reverse direction for the diode
nad is greater (more ncgative) than the 205G bias
supply so0 the nermai bias voleage decs oot
change. The 30 w 35 volts is detived frem the
44 cycle supply rhrongh the diode (recrifier)
CR754 and the voitage divider R760 and R7ol.
When a 33-1/3 RPM record is not on the turn-
table, conract E will be open aud the ciecuit frem
the 2050 bias supply through CIA755 will be open.

e

caTas
——

L]
Susalr

[
SN
Figure 3. Trip Control Circuit

I{ the A4-cycle supply should fail whiie a
33-1/3 RPM record is plaving or if there sheuld
be no 44-cycle power available at the time the
reluy is cocsgized. the bias for the 2050 wiil be
grovnded through CR7SS and R760. The 2050 will
then fire and the mechanism will trip from the
play position. Whee the wip occurs, the IC cop-
tacet of the reset lever switch will epen, pet-
mitting the power rclay to drop out so the motor
is conaccted to the 60 cycle supply for con-
tinucd opetation.

POWER RELAY ADJUSTMENTS

D 1"

e b

QUTPUT

TRANSFORMRER T732

BOWER

TRAN3SPCOCRMER 7 791

COIL REDIZTANCE

24 OHME
|
Af:’e

“E' CONTACT CAP 17a2"
CONTACTS ''O &4 8 TO BE
1/32°" MIN, WHEN *'< 6 A*
ARE CLOSED.
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33-1/3 TRANSISTORIZED AUT® - SPEE® UNIT, Type TASUI

The charc lists the vulues of Yoltape and Resistance at varieus Test Points in che TASU],
These represent values on a normal vnit. Defects in an abnormal ueit can be iselated by compar-
ing the readings of the abnermal unit with the values on this charc.

VYoltage and resistance measurements indicated will differ from unit co unit and sheuld be
used as a comparacive refercnce. It should be recognized hat metes tolerunces vory bur are
usually 3% to 5% of Full Scale.

Check resistance measurcrients befere applying power to unir. Use an obmmeter c» only chose
test points chac have resistance measurements indicaced @3 the chart below. Use of an ohmmecer
on the other points has oo significance and may damage tl:e traosistors io the circuie.

Betore checking voltages, adjust Drive Ceotrol (R754) so lest Point “‘L" is -24 VBWC with no
load. A norwal Joad fer the Auto-Speed Unit would be cither a Selecc-®-Matic mechaeism motoc or
a 500 ehm, 50 watt resistor across the oucput of the Auto-Specd Cuic.

CR7SS R761

Actual Test Poiet Locacions.

TEST REVERSE EORWARD | YOLTAGE VOLTAGE TEST REVERSE FORWARD | VOLTAGE | VOLTAGE
POINTS | RESISTANCE RESISTANCE | (Mo Load) (Load} POINTS | RESISTANCE | RESISTANCE {No Lood}| (Loud)
Ato8 13 chms TITVAC o - _ .23.5vDC | .23voc

ta gcrnunn' 4.6 ohmas 39VAC 3dvAC to grownd —_— —_ ‘:'r::xAZCJ }r‘ff}f L |
te Em.md 1.5 chms JEVAC | LEVAC ta g[r-n-und ]‘o:’r\?nf: uz}'h"'s ) ohias 'f:iLECs} 'ﬁ;ﬂg?:

e CaTie

o Eot] ] SN [ aoe 95500 || — | —— | B30 [ssvoc
o ;nund —_ —_ 2VAC 1.45VAC - g’r‘m . = . - 22VDC | 21.8VDC
GroJ 1.4 ohms 48VAC | 4svac e ghid — — .18.5vDC | -22vDC
+;°m" " S — .23.5vDE | -23¥DC e o _ -15.9vDC | -15.9vDCT
v [— p 2vAC Lasvacr | o R o1 0000 otms | 6400 ohms | -25.5YBC | -24vOC

NOTES: (1) With irput to Regriator discomnected at [1; (2) Dedenden: nn Speed Control (R737)
sefting; (3) Dependent on Drive Control (R754) selting.
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33-1/3 TRANSISTORIZED AUTO - SPEED UNIT, Type TASU1

hITES:
1. oLL RELEETAGLDS JHE RS VIEVEY 2 ALL 70T DIAECTIONG SRE 35 VIEWNGEC
Gy -k €298 taC. FRON 192 QF cnassis. PARY Ne. 3075460

AMal CRVZS

Schematic Biagram - 33-1/3 Transisterized Auce-Speed Unit, showing Test Peiats.

PARTES LIST

[tem Part No. Desciipiicn iten  Pari Ne. Dascription
307470 323.1/3 Transistcrized Avia-Speed Unit 211176 Transister
. . 0752 309409  ZM1373 Traensister

CIBl Gl OO0 S0, [l 0753 309408  ZNI370 Transistor
L CEs. G0N SDRedant 05§ * 309407 2N1530 Trausistor
€3 87697 9 Mid 6 V. Lutic 0755 « 300807  2N1530 Transister

C75§ 87708 10 Mfd 10CV. Men-Pelarized Lvtic
€795 87690 2 Mmfd 73 V. Lytic

« " istr Scek
C756 86235  0.05 MEd 200 V. Paper 837 PeEllianclkgsipocbse!

* 375074 Micalnsuiator

CR751 309387  Silican Rectifier * 53015 Siliccne Grease (2 oz. tede}
CR752 309387  Silicen Rectifier

CR753 309395  1N30244 Siliccn Zener Biede 81218 15 ®hm 5 Y. 10%

CR754 309396 Silicen Rectitier g;g% 828255 37180 ]dmhm l.w éo%
CR755 3[!93‘33 Silicon Rectifier R753 82613 éliuo Ohm ;{2 w 5o

B754 30748 1,500 Ohr Potentiameter

R753 82867 360 @hm 'l W, 9%
R796 82404 22 @ %W 10%
R757 307486 1,580 Ohm Potenliometer

HX75¢ 307489 Heat Sink Assemhly
EX752 307505  Heat Sink Clamp
HX753 307505  Heat Sink Clamp

K751 307422 Power Relay R738 82858 880 Dhm 2 W. 1%
307442 Coil & Frame R759 81219 5,680 Ohm 5 V. 10%
307:41  Switch Stack (E,0.C) R760 82436 10,000 Db 15 . 10%
307440 Switch Stack (B, A) R7é! 82436 10,090 Otwr 'z W. 0%

P751 249936  11PrengPlug 7751 307483  Pcwer Transformes

P752 307457 8 Centact Sacket T752 30784  Cutput Transfermer

* USE MICA INSULATOR COATED WITH LIBERAL AMOUNT QF SILICONE SREASE ON B@TH SITES WHEN
MOUNTING POWER TRANSISTARS INCICATS® WLTH Ls).
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