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The intention of the procedures outlined on the following
pages is to enable people who may not be familiar with Seeburg
Phonograph amplifiers to do the majority of repairs on these amplifiers.
Experience shows that over 90% of the breakdowns that occur, involve
the same components. This makes the establishment of a fixed
diagnost1c routine attractive and feasible. .

People who make use of this routine need have only a
reasonable familiarity with the “"work-horse" of the diagnostic tools

5 in the electronic field, the ohmmeter.

The first part of this outline deals with the use of an

ohmmeter as a transistor tester. It is recommended that some practice

in these test procedures be had by using the chmmeter on known good
transistors.

The next two sections involve themselves with the Seeburg
amp11f1ers The routines described there are crude when compared
to the procedures laid out in the appropriate service manuals; these
routines are not meant to invalidate those found in the manuals.
As the saying goes, "if it doesn't work, consult the instructions®.
However, crude as they may be, thé directions on the following pages
will he1p solve the great majority of amp11fier problems.

Tube-type amplifiers are not discussed, since semiconductor

- princ1p1es are only margina]\y involved in them, they are also a
vvan1sh1ng breed.

¥

At the end of this manual you will f1nd a list of trans1stors
which can be used as substitutes for the original Seeburg parts. One
or the other of the substitutes should be available at local electronics
distributors., Bear in mind that these are to be used only if our parts
department does not have or carry these particular items. Some of
the transistors mentioned should be replaced as complementary and/or
matched pairs, they carry an asterisk (*). - :

“Finally, the bas1c symbols for the maJor components of
amp11f1ers are shown on the last page.
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(NPN and PNP Bipolar Transis tors.
and Signal or P.ser Diodes)

o In this test, use is made of the internal battery supply
of the VOM. In order to limit the current through the devices being
tested, the X10 setting on your VOM ohm range should be used. Al}
tests described here are done with the device being tested out of
~clreuit, i.e., no other components are connected to it.

, It 1s important to realize that the markings (indicating
polarity) for the testleads located next to the testlead terminals
on your meter may not mean what they say in this test procedure. -
Depending on the internal construction of your meter, either the
+ (positive) or - (negative) terminal of the internal battery of your
meter may be connected to the testlead marked + on the meter housing.
Since it is important to know the polarity of the power applied to
the device under test, determination of the internal arrangements
of the meter can be made this way:

FIG. ]
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If no deflection is o Brved, reverse the testlead
connections to the diode. Once determination of internal polarity
connections has been made, the Knowledge gained will enable you
to know the polarity of the power applied to the device being tested.

This may show that the markings on the meter housing are opposite to
this result.

4:;}f§" _

- For the purposes of testing semiconductor devices out of
circuit only, disregard the polarity markings on your meter. When
testing amplifiers and other electronic units with power applied
(i.e. when testing for voltages and currents) the polarity markings
are valid, since the internal battery of your meter is not used for
these tests. Test that make use of resistance (ohm) ranges being

-~ made on amplifiers and other units must be made without power being
- applied to the units under test. *

Collector
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. . L o :
‘ A word here for thos: Who may not know the function of
a diode. A diode is device which allows current to flow only in
one direction and block it in the opposite direction. The drawing .
below may help if compared to the "waterflow" concept,

(Pasitive);f’ , TR : ' _
- Water Pressure : - Positive Voltage (= Pressure)
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If "positive" battery termina] is connected to "positive"
diode terminal, current will flow. If "negative" battery terminal is
connected to "positive" diode terminal NO current will flow.

re—
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. - Figure 2A shows the connections of power transistors,

. which are called emitter (E)s base (B) and collector (C). These
are names that have their meaning ‘derived from the operational
aspects of the transistors. For the purpose of the tests that use
~the ohmmeter, the internal construction of a transistor can be

~ Vvisualized as shown in Figure 28, This shows two diodes connected

- Such that either their + ?positive) or - (negative) teminals are

~-connected together. It is obvioys that each "dlode section" of
a transistor can be tested separately in the same manner as a

- 8ingle diode (see Figure 1). If the + battery terminal of your
meter 15’ connected to the +terminal of a diode and the - terminal

. of your meter. battery to the - terminal of that diode, a current

owill flows resulting in the meter needle registering some low

. resistance value. It is also obvious that, if your meter leads are

. . reversed, none or very Tittle current will flow, with a reading on
., the meter suggesting high resistance, '
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,J ~ Internal K |
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As shown in Figure 3 (A'and B), the meter will regis ter
some low resistance reading (between 50 and 200 ohms, if using the
X10 scale resistance position on your meter). ’ . ,

- The real test of transistors is the "reverse polarity"
test. This means that the test leads of your meter are connected in
a fashion that should result in very high resistance readings (that
s to say, for an NPN transistor the -ve battery terminal connected -
© to the base and the +ve battery terminal connected to either emitter

~or collector)., If you have low resistance readings with both the
"proper” and “improper® hook-up, the transistor is faulty and must

be discarded. Also note that there should never be anything but
“high resistance readings when connecting your meter between emitter
and collector of any transistor type; this should be true irrespective
of which polarity lead is connected to the emitter or collector,

A Tow resistance reading of any kind between these two connections
also indicates a faulty transistor, (this is by far the more common
fault in power transistors). :

"Reverse polarity”, also called leakage tests, are meaning-
ful-only with the transistors being tested disconnected from any

- Other circuit components. "In circuit" leakage tests may be ?nfiugnced

by the presence of these components if they are connected to the
transistor under test.

© oot There are two precautions to be mentioned: The test

- procedure described here should never by used on CMOS or Mosfet
devices. ' These are 50 sensitive that even the relatively Tow
voltages “inherent in ohmmeters could cayse them to break down. :
In this connection, the use of ohmmeters which use a 9-volt battery

s also discouraged, since silicon transistors have a "reverse"

breakdown‘rating of approximateiy S5-volts between emi tter and




aome Pin Configurations

S

For Common Transis

oy

Housing is
Collector

POWER (Output) TRANSISTORS

Housing is
also Collector

DRIVER TRANSISTORS

(3)

"

B
o Y
S

~ SIGNAL (Small) TRANSISTORS

(5). / I
‘ C

m

DRIVER TRANSISTORS

(6) BIAS TRANSISTOR
Tocated under heatsink
for power transis tors)

Found In

TSA1, up to and including
all SHP amplifiers.

TSAT to TSA10, inclusive

TSAT to SHP, inclusive

SHP1 to SHP4

SHP1,  SHP2
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AN APPROACH TO DIANOSING FAULTS

 'These amplifiers yse a negative polarity, single rail
(unbalanced, positive ground) power supply. As a consequence,
most transistors found in these amplifiers are of the PNP type.

‘ The output stages of all transistorized Seeburg amplifiers
are of the so-called "Quasi~canp]ementary" configuration, which
means that the output transistors (located on the large heatsink
mounted on top of each amplifier) are either all PNP or all NPN,
depending on the mode]. For all TSA series amplifiers the Qutput
transistors are PNP (see Figure 4B). As a matter of fact, the
Output transistors are identical for TSAT to TSA10, inclusive;
the differences among these amplifiers are confined to output
power ratings and the use of circuit boards as opposed to handwired

arrangements. From an operational point of view, they differ
very little. : ‘

. ~The most common fault in TSA series amplifiers is the
shorting of the output transistors between emitter and collector,
An unfortunate consequence is a chain reaction of breakdowns in
associated components, because of the necessary non-isolated,
direct coupling arrangements in the power stages. It is therefore
useful to establish a routine to test all the camponents which
may possibly bg faulty as the result of such a condition. With
this in mind, the procedure laid out on the following pages should
be adhered to (this is a no-power procedure, the amplifier under
test is not plugged in). .
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resistors. (Refer

» Measure the resistances
D5 (Figure 4). They shoyld read less than 1 ohm,

-Show zero ohms (short circuit)., 2 reading of more
e resistor is open and must ha replaced.




~ FIG, 2

DRIVER TRANSISTOR LAYOUT
}(TSAﬁ - T_SA]O), S

(B) of
n 1ttery temminal)
-and' then to € (of Q5107). There should be

“of approximately 150 ohms (scale X10) for each
~Readings much below this value indicate shorts;
S value they indicate open internal connections.
i r Q5113 and following instructions
Q5114 (Figure 3A). Any suspected

should be disconnecteqd from the circuit and
eiriown.' . o _

good condition, in the other case, {s

€. A fault in this transistor will cause all other replaced .
$tors ‘to blow again. ' Note that there are two voltage amplifier
<. 05106. 1s. located on _one, that is, there are two = ..

nsistors marked 'Q5106. Test bo (Remember, this is a stereo
Ifiery {.e. two- (refer to Figure 4A).) o
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6. .The above procedure wil] detect 99% of the usual faults in the

- TSA series amplifiers. Faults occurring in the circuits involving
transistors Q5101 to Q5105 will not normally cause burnouts in the
power (output) stages. Faults in these stages can be isolated by
tracing signals injected at appropriate points or substitution of
Suspected voltage amplifier boards.

-1, After all faulty components have been replaced, you will obviously
‘ want to test the amplifier with power. The following procedure is
recommended: ,

NOTE:

o - It is recommended that an initial "power on" test

 be'made with the amplifier connected to the 110V supply through
a_current limiting resistance. This will prevent damaging transistors
‘that may have been replaced but could burn out again if the real

. Source of the problem which caused them to fail in the first place
has not been found. An ideal "lTimiter" is a 110V 40u standard
light bulb, which should be hooked into the amplifier as shown
in Figure 6. The bulb s then connected "in series" with the

amplifier,
o A=
‘v110V  .': 110V Receptacle ,
From i TSA10
TP Wall . AMPLIFIER =——>
B Receptac]é .
Plug into

This Receptéc]e




sTeP (2)

 setting control. )

¥

«11 -

If this bulp glows brightly, the amplifier is drawing
urrent and is therefore stil] faulty. In most cases,

the "no power" Procedure discussed above will have detected

An amplifier which has been restored to working condition

- will cause the bulb to glow only dimly or not at all (it depends on
the bias setting). In this connection it is important to emphasize
that any amplifiep should never be Powered up without ef ther speakers
or a dummy load connected to the Speaker terminals. Signals applied
to an amplifier without a speaker load can destroy output components,
since the power s1gnals generated (after all, an amplifier amplifies)
are dissipated internally and not transferred to the speaker load.
With this in mind, proceed to:

STEP (1); Oq each‘voltage amplifier board (see Figure 4) you will

find a controi marked R5121. This control sets- the
current through the Output transistors with no signal

 applied to the amplifier inputs. Turn this control all

the way counterclockwise to zero, (This is the biag

Plug amplifier into “Timiter" as shown in Figure 6.
f there is no bright glow in the “Timitern bulb,

}‘a sign@l can now be applied to the input of the

a network as shown in Figure 7. Note that an initial

- "flash" of the "Timiter" bulb is normal. This indicates
~ the charging of 'the electrolytic filter capacitors
p.

It may be usefu] t0 build one of these "limiters® into

a 2-gang rough-in box with the outlet wired "in.series" ag shown
in Figure 6. This arrangement could be ysed on location to determine
whether an amp]ifier is faulty, ’ . :
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10000 oMy
¥\ SH'ELDEI:/\ v
To Tuner CABLE 560 onMs To
Outponer v LA piG. 7
' A / ! 13\; v ~ Amp ATTENUATOR FOR
:[ Inputs TSA AMPLIFIERS

560 oM Mg

-~ STEP (3) "4 signal that results in sufficient output to
o © the Toudspeakerg will make the "1imj tgpo bulb
_ ~ o glow dimly in accordance with the variations in
[ o that signai, The output of the amplifiep as
DR heard through the loudspeakers should be nearly
- Without distortion.} If this is the case, the
~amplifier cap now be powered "directly" (plug
directly into wall receptacie op install in 4

ji Phonograph)
f¥dg$ . STEP (4) Before playing any music through the amplifigpr
Lo S alTow 1t to stahi]9ye for about 10 minytes With

Step (1) so that a voltage of no mere than 4omy
((=40/1000) of a volt) jis read across resistors
A and B of Figure 44, The contro] R5121 on the
left channel voltage board adjusts voltage across
resistor A, and the control R5121 on the right

.. channel voltage anplifier boarg adjusts the

shown in Figype g (also refer to Figure 4A for
component location),
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No More Than i
40 Millivolts

=
o

- nor: — Attach to Amplifier |
~ Set meter to owest ' Chassis '
_ voltage range (1egs QFN\‘”**“JX
“than 1V fy1] scale, , - : -
SOMV scale preferred)

1; - This will compiete the adjustments necessary,

| For a complete adjustment pr

Lo cC ocedure refer to the
-service manual,

B Leaving controls R51o7 in the fully counterclockwise
- Position does not in itself ha

n the amplifiep, However, there
will be "crossover distortion" at Tow volume'levels, which may pe
- Objectionable to some people,

aker :terminalg . Another cause is
the shorting, even for an instant, of the line that carries power
: - This results ip large, momentary
“power spikes" which exceed the ratings of the -power transistors, The ;
same 15 true fop amplifiers,us1ng the TPIK Paging system, a short in
: the paging cab]e-c§n have the same result. :




et S8t ies Aplifiers

| The major difference, from an electronic point of view,
between TSA series and SHp series amplifiers is the way their = -

internal power supplies are arranged. The SHP series amplifiers =
make use of a balanced;

s #32V supply. Also, the output transistors f =
of SHP amp]if1ers are of t

he NPN' type, arranged in a "Quasi~ -

' The output'transistbrs o
of the SHP type amplifiers cannot be used 1in the TSA series >

output

condition results in a chain reaction of failures, for the reason S
mentioned in the previoys section. The routine to test any possibly S
faulty transistors and components is almost identical to that - O
- described for TSA amp]ifiers;:}Differences~in location of these - S
. components will be mentioned as they come up. BRENE

. Remove output transistors (refer to Figure o, "Output") arid test
as shown in Figure 3A. L N R

There should be no resistance reading (i.e. meter indicates ST

infinite resistance) with the X10 scale position between collector SEE - e

and emitter. Discard this transistor.if a "leakage" of even 2,000 i

or 3,000 ohms is indicated. (This figure must be tolerated for Sl
A series amps because the transistors 1n TSA amplifiers are made i

from germanium, which exhibits‘much_more leakage than. the silicon + -

.~ transistors used in SHP amplifiers,) S T R

1tter shorts, Again, this =~ =
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'33' gifh§n:ém1tter and: base.. Again, t

s Use the "reverse polarity" test between collector and base, =
, i | , there should be no perceptible
‘ .’readihg'pn ;.the:;meter., e ‘ ST SRR |

ect resis 'W§Xg¥52,fFigufe;10). 'Ahy b&rntféué-ré3i5t¢r§ f7: \
will ndicate ona. or

¥

. _‘f’O.
that a-faulty transis
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ear ifiers resist s XYy Z (W ;ihtbn:ﬁhegdnivertbﬁard(;é .
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er replaced by 100 o

11.SHP;amp}ifiersthich;S;i]1%have“.f_v.

cajéipositfdn héésure reS?stors“A,B;C; '
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r to Figure 9). Fop access, remove the
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hm resistors, =

tsTnk 15 100se, tests' should pe nade on transistors ,’

o, are mounted underneath the heatsink approxi~ ..

2tween the s or the output transistors, L
rawing).g;These.tran31stors Will not be found on
P;3;and~4gamp11fjers;;sTheir»Functiongis;jdentical to that of -
10 TSA series amp] and & ¢ in these wil] blow. . "~
driver and output stages. Q5111 and S
5. test as_shown in'figure,sA.~' EREAT PN

AN-TSA serdes amp1{fiers, and a fault
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5. Test the driver transistors with your meter on the X10 scale

position. There are again 2 NPN and 2 PNP transistors which
can be tested in circuit. "Reverse polarity" tests are again -
not too meaningful (see item 4 in TSA no-power procedure). The

driver transistor layout 1is shown in Figure 13. Driver transistor
) rep?acement‘is-shown;in Figure 12, .

o] l
: ’, ;'\ j, f ‘
§fPNPfi NeNCE LN ey DRIVER TRANSISTOR
i S L/‘,\‘ L] A LAYOUT
gcsv “EB CE ch
DRI VER BOARD,—*””"’”’dff’;i o
(As102) = S

6. 'The driver board contains other transistors as well. They are

" listed here'according to their type and should be tested also:

s 05112
) ‘ , - Q5113
051204 Overload ~—— Q5119

- Protection | Q5122

Q5124  Circuit Q5123




7. Driveritransistor, output transistor and other transistor failures
can sometimes be caused by a momentary loss of contact in the
connectors of the plug which supplies the driver board, This is
especially true fop contact loss in contact #3, 6, 18, and 21.
It is' recommended that the contact areas on the driver and pre- ,
ampTifier board be c¢leaned by means of "swish" or some other contact
~ cleaner and the contacts be inspected for alignment. (See Figure 14.)

KEYED
CONNECTOR

'fncsx.n;' |

CONTACTS(C HECK. 7
. ALLGNMENY .

r

- PRINTED CIRCUIT 8-1666
SiDg :

One veny‘important\modification must be made in amplifiers in the
- Olympian and Matador model phonographs. Jumpers are to be soldered
- from contact areas. #3, 6, 18 and 21 on the driver boards to their
- _corresponding wires on the pPlug. This effectively shortcircuits
(bypasses) these four contacts, making even a momentary contact loss

impossible, A copy of the conversion procedura is shown on the
following pages. : A . o




" -u»v_u‘muwnha HaoAl) m\é\'hY‘ N()DEL SHP"‘I Abﬂ)LIFIERS .

The purpose of this proce
and intermittent contact

.58 type of failure ofte

dure is to eliminate
failure in a critical
n results in damaged p

a-remote possibility of momentar
bias control circuit. Please note -
ower amplifier circuit.

Cr .
- PkucEDURE :

;  Remova 70-319295 driver board fromamplifier and unplug P-5105 connector.
. Carefully inspect and cle
: CP73-20,) - Make certain ¢
‘contacts, . :

an both mating comnectors,

(Refer to Field Bulletin
hat no film, dirt or foreign

particles exist on any

Locate contacts #3, #6, #18 and #21 and scrape off green solder-resist approxie
- mately 1/2-inch away from J<5105 coanector. Tin these cleaned areag with light
- ¢oat of solder, using 25-40 watt iron, (Caution: Do not allow any gsolder to

flow into the edge contacts,)

Locate the following wires and strip back about 1/8-inch of insulation 1 to 2
‘- inches away from P~5105 connector,  ° ‘

"~ (A)  Solid gray wire (Pin #3)

- (B) Solid yellow wire (Pin #6) .
- (C) White/gray wire (Pin #18)

(D) White/yellow wire (Pin #21)

i Locate 4 to § inches of same respective color coded #22 gauge stranded wire
- and strip both ends, =

\Jumper the following by soldering the

' color coded wireg between t
~and stripped lead of SAME contact wiri

he scraped area
ng. (See sketch attached,)

- (A)- Pin #3 scraped area to Pin #3 gray stripped lead.

S (B) - Pin #6 scraped area to Pin #6 yellow stripped lead.

"o (G)  Pin #18 Scraped area to Pin #18 white/gray stripped lead.
(D)  Pin #21 8craped area to Pin #21 white/yellow stripped lead,




e Existing Wires

= Added Jumperg

att lamp ac
_ 1 connections,

, _ AShes then returns po g very dim glow),

. he unit by lightly tapping driver board ang heat sink with an
5 insulated screwdriver,handle. I L '
: Ifjunic;isvgood no flashes dye to tapping will pe .
Allow the unit to run<in fop 5 to 15 minutes while under )
AL thefend-of this period feel the heat sink,

.and lamp shoylq always glow dimly, 1f lamp glo
j]existsAin amplifier or biag ls set extremely hj

amp‘procectioﬁ.
It should be gg° °

Ws brightly eithe

r a short
gh - tead just ag

required,

VkﬁfIf né'failure'is:nOted“remove the lamp Protection circuit ang apply power.
“direce to'operatg,hmplifier normally,
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8. The bias adjustments (no-signal-current through output transistors)
-+ are Jocated on the main a

mplifier chassis. They should be turned
counterclockwise to zero if any component changes have been mad&,

"POUER- ON"

oot This procedure is the same as fop the TSA series amplifiers

. and all the Statements made as to amplifier loading apply here as well.
- The attenuator in Figure 7 can also be used ¢n SHP amplifiers and

*fthe,time.reqUiredffor amplifier stabilizatiop: is also the same,

g e The adjustments for"Quiescent” (i.e. bias

,¢‘,signa7)}cUrrentS;in‘thefoutput transistors of :SHP amplifiers are

,‘frsim??arﬂﬁhowever,.the‘vo]tage readings we are looking for are B

. much smaller; for this reason a very sensitive meter capable of

S reading a voltage of 10 millivolts or less i needed. Figure 15 - B

‘ga]i]1usﬁwat¢s,;the,proCedurg'(refer:also to Ficure 9). SRR A

» meaning: no

SRt

s,
; sy,
T . M,

foﬂfﬁ t*T;}éé;;;'r“
Tt

';ffﬁg* o

Adjust for -\
approx. SMV;V‘ RN

’:HEL}; '
+ Heatsink

< N . ",
Lo g e \\\> .
s o (,;_,(, i S SR

Set to Lowest D.C. -
Voltage Range. S

FIgN: © - Ve LET T « Nl
0t short top of © o Left | Right

ut transistors - o
1¢§§§125}v. .  Bias controls on side of Chassis

. Bias
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O
o
i

i

_ﬁ;wnrdxéf”caUtiohnkégak

. ding the ga
$ﬂPjser1es amp1ifiers.  oK :

in controls in both TSA ang

?he'bagféffuncfions of‘thé’gain

controls are: L

\l{f;édmpeﬁéatioh'fbr gain differences between -
’:Cha""¢1,]"§“d & .. : )

7Bdf§hcing pfithe éysfem. o | e
AVC compression of signals to ensyre equal
output for both channels, D ;

| aWUStshéVEh;be'set to:max1mum} ‘ here is an elaborate
,the;serv1ce manual‘regarding the praper set-up of these
18, following this Procedure in,the,field_is not -
the fo Towing simplified Procedure is Suggested.
récord[(monophoﬁfé).i e L
 6Jume;hoﬁtro1ftb a reasonable ]
wa1: phono
. them: fo

eVEIijf & ;

graph speakers are not used, connect .
?%d“ration of this procedure, :

drop in volume occyrs,
;‘ g ‘hgéin céhtra] "ddeﬁ‘untij b&’&nce,~/?, 5 .!ﬁ
1s established, use voltmeter (AC setting at 10v)
acr053;7Qprutput terminals-qr your ears, e

b i
i [

in activating the overload =
Patings are within specifications,




As stated in the introduction, the procedures in this

- manual are designed for people who have only the chmmeter as a
- service tool, People with more advanced electronic training and

equipment have undoubtedly evolved their own troubleshooting
procedures. - Nevertheless, these must include the points mentioned

~ in this manual. For this reason the service routines laid out
 here will be useful to everybody who has occassion to work on

these amp11f1ers.

After a certain amount of familiarity with these

'v?'procedures has been reached, it should be possible to substantially
~-cut the down time of any of these amplifiers; furthermore, the need

to send these amp]ifiers to other branches for repair may also be

- lessened.

P1ea&e send any quest1ons regard1ng this manual or any
other query to:

. J. Karl Miller,. C.E.T
- Hudson's Bay Wholesale
Vending Division
1415 Venables
Vancouver, B.C. V5L 2G2

~ And now, Good Luck.

/})\ a0

J. Karl Miller
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SEEBURG = QUICK PROBLEM GUIDE

(1) NO CREDITS:
- Check control centre and black box plugs
- Check control centre fuses (Fig. 6) :
- One coin, or all ? One: Check switches, All: Buffer Board (Fig. 6)
- Operate free play switch. Works ? - Buffer board; No ? - Black box
- Do coin switch plug test. (Fig 10) Works ? - Switches or plugs
No ? - Black box faulty

(2) MISSING, WRONG, OR NO SELECTIONS:

- Make test selections (Fig. 10). Works ? Yes No 7
¥ .
- Check read source/read load (Fig. 5)g— - Chetk 1/8 A Fuse (Fig. 6)
- Clean detent switch (Fig. 7) ‘ - Battery Test (Fig. 2,3,4)
- Check térmat contacts - Clean Contact 2 Mi (Fig 8)

Select 179 and 279 (must scan twice); if not, then
Check play control subtract switch (on Mech. )
Do data line test (Fig. 10)

(3) PLAYS ONE RECORD CONSTANTLY: o
- Check and clean 3 M{ contacts (Fig. 9 . Must open and close during cycle).
- Interchange trip and mute relay (where possible).

(&) REJECTS RECORD IMMEDIATELY:
- Check remote reject
- Check service reject switch
~ Check tone arm switch
- Check timing on 3 Mif and 3MiZ contacts: 3 Mii must open before 3Mi2
closes (Fig. 9).

(5) NO SCAN START: Operate service mech. start switch '
Vorks? No?
- Check Yes-No switch - Check 25 VAC fuse (Fig. 6)
#» Do pin #15 test - Check play control (Fig. 6)
(Blue plug - Fig. 10) - Check play contr. switch (Fig. 6)

Cl) STRANGE /I VTER mTTAVT PROBS (15~ pussas sawseran/s SomsT/mss o€ Wfﬁfvw
UVPLUE TORIMAT PLYE  + CHECK corTRoL Q#%TKK'TD‘MEO4 FoR ool)

M coWECT o
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I s s e il st oot st it oo

o eamin

From Remote
More @ Select Selectors D.C.C.
Standby Coins X - »i{Encode ﬂ k\lbp@wﬁmw Control
— = w - i J;,. —— T — Centre
+> &) . : £ m.
el = A E Transs] P [Reseis ——, DD
Coin ) MU~ M o] S e S _ ‘ ' \ ; : o) . ; Grey Rox
‘Switch | later a5 | g% Jmitter i ver @ 4 Data > Receive
i - j 0 h £y ; wcwwmwmg Buffers ~, Lines ® Jil(l
b () () i (4,B,C,D,) Decode :
DTP - Black Box o f 1 w of o
[ 3 , Coin | W sz&m..»:% V
I ! Buffers ~ _ T !
A . | W “ (4) !Buffer | R~ pulse e
‘ L T wrm.m.ltvw (Sets one GMMMHQ
.u AEY —— Toroid in: :
Reset 1st Control [SCR ‘g the T.M.U.
P.C.B. ", to its
Uum.ﬁu bwmwﬁ O
selected
b Tury tate)
Off On “ S
4 coin switch lines Assembly | ~ “
I SEEBURG PHONOGRAPH
Amplifier * ] SEQUENCE DTAGRAM
\. _, Read~ X
ﬁ s ——y | Out |
| | Mute Music : - { |
i | Relayie <& “ o 1 m i
W - i Sense L : Positive sensing pulse i m
: — SR _ - : Do (when a toroid resets) o
A Power Supply [ S v
opm— e )
Stand Stop : W MI P.C.B. | = == | !
by Motor! ._ ! “ N | Motor |. :
‘, Trip ; Start - .
., 1 I Relay ; ! =y
.ﬁ : — - lw \ _ { -
% — . (Detent Read-out ! “
i . m
| rll!!...iJM 1 | swwos m pulses W .
: . - § i N N _ [
ZMMNm: .I\\ Transfer Trip «,HH.mBmeHW : m Subtract w Scan |
5 into Switch e Play At}m into m r)@Uy switch #—& :
scan _ On | play ; m operates;
_ 5 LRt 1 ,
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SEEBURG BATTERY TEST -

(1) Remove tormat plug from control centre

N . KDy FVE 45;*~‘::::)

"‘-‘W
bt o
~;«f’ff( batte

Battery case is the negative /’///,
-
pole -

(2) Place positive pole of battery against
the metal of control centre.
Momentarily touch the centre post of
the tormat plug to the negative pole,

(3) Re-insert the tormat plug into
control centre

(4) Operate manual scan start switch - all selections
mist now be picked up.

©

o @ J3I10
TORM

)

AT

FIG., 2

s battery

)
<:> J310 \).
TORMAY

Positive pole of

v
~

J310 | 2
TORMAT

If not - check detent switch voltage (read source - read load),fig.S

1/8 A fuse in control centre, clean mechanism contacts, {Lg.é,{i9.€, ffg.‘}
measure 2 OHMS (Tormat cable). (Set meter to R x 1).fig. 4
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DIGITAL CONTROL|

i F3103
/ D.B.V. POWER

o100 | (305713 ADIUST DETEMT SWITCH(FI4T)
' , ; VOLTAGE AT READ SOURCE

FRANSFORMER
1311060)

AUTO SPFED
POWER RELAY -~
(317877) /

QUTPUT
TRANSFORMER —

&)
{3:7874) CZf

SOLID STATE
AUTO SPEED
SAS2
{3i7862)

To ReAD
XK3100 ‘ 65 TU 10

TRIP RELAY
(509802}

D
(SCANNING)

SETTO™
/ asov pc \ /<L

Q3113
VOLTAGE REGU! ATOR
NEGATIVE SUPPLY

8+ 3 :
034 :’ F‘G 5 I
VOLTAGE REGU R TR
C-1741 POSITIVERSUP‘I-’ﬁ‘Y‘ ‘

SR G TACHIMALS ppf TS Eegrcol 7oL
CRYTERS (TVEE TYLE) sy

00 A

I/s AMP. FUSE
ton 3;',??,,:""”” SCAN CONTROL K3102 K3101
READ-OUT SUPPLY Q3115 BOARD ASSEMBLY  SUBTRACT SOLENOID ADD SOLENOID
1 31157) TRIAC (311143) (303741} (303745)
1 \ L
BUFFER [ v i - \ / j_
AMPLIFIER
BOARD — s im V
(311134)

5, = |
~ } {:SEECC: <=0 = o —'[]Lt
i = O DO%OU 1l t’[t PLAY CONTROL
00 Boe0 = 0 S T T
[}

POWER SUPPLY
BOARD ASSEMBLY
(311125)
Turn on Reset
. W.1. Reod out

]
: A oy B
gqg et FINEE PLAY CONTROL
(el ASSEMBL)Y
(30371
e | | [ [ '"’
= = !
£3103
= 0 oy : —— 3.2 AMP.
- 0" 0 = T—]
S £ — S
T2 | 0@ e
= — =
L ‘ R ' DDDO = —3 F3104
i L P
U = H [11] FJDU comgé{iggws
] (307556
(- G '
(@]
@]

P
'I
R
i
HE
C-1740

and 5.C.S, {
7 - A A N
F310! 3102 | 210!
1 AMP. 1 AMP AUTO SPEED 2 AMP T3100
POS. SUPPLY NEG. SUPPLY BOARD ASSEMBLY $ AS SuPPLY POWER

(303275) (303275) (317958) 1300103 'RANSFORMER
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YDETENT SWITCH" - CONTACT GAP AND PRESSURE:-ADJUSTMENT

FIG. 7

Adjust this screw so that
meter reading is as shown

in Fig., 5 covpter cloeRwiss

ﬂ?& — REROINVG

b

SWITCH
ACTUATOR

To clean these contacts, remove control centre power plug.

The detent switch contact tends to become badly pitted in time.

A contact file may be used for correcting this condition. Eventually,
however, the detent switch has to be replaced.

This switch is the weak link in Seeburg phonos.

RedYCES

H
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MECHANISM OPERATION and ADJUSTMENTS.

“CLUT:CH and RESET LEVER SWITCHES"
CONTACT GAP ond PRESSURE ADJUSTMENT

for SELECT-O-MATIC **160"" MECHANISM only

F16.8)

RELEASE LEVER

CLUTCH SHIFTING LEVER

/RESET LEVER
U -
2M Il e -2

-—3

-

NOTE: **Clutch 1'" to "4 Mechanical Adjustments must be correct before adjusting these switches.

CONTACTS CONTACT GAPS CONTACT FUNCTIONS
Part of Popularity Meter Solenoid Circuit.
Allows operation of Solenoid when mechanism
3/64 inch gap when mechanism trips. is transferring into PLAY position but prevents
M1 Closed in SCAN and PLAY positions. “Extra’’ operation when mechanism is transfer-
ring out of PLAY position. Also opens ground
return of Auto-Speed Unit Power Control Relay
Circuit.
MI 1/64 inch gap in PLAY position. Part of Trip Solenoid Circuit, opens circuit
Closed during Transfer and SCAN. when mechanism trips from SCAN position.
- ADJUSTMENT PROCEDURE -
. sl
1. Place mechanism in SCAN position and TURN OFF POWER. REFERENCE SCALE
THESE LINES
2. Trip by manually lifting Release Lever. While mechanism is in this position: SPACED /64"

ACTUAL SI1ZE

A. Bias blade 1 to within 1/16 inch of Reset Lever.

B. Bias blade 2 against bracer blade and adjust blade 2 for 1/16 inch gap between 2M11 contacts.

3, Turn motor shaft manually until mechanism is in PLAY Position.

A. Bias blade 3 so its fibre lift bears against Clutch Shifting Lever with 35 grams pressure.

B. Bias blade 4 against its bracer blade and adjust bracer blade for 1/64 inch gap between 2M1 contacts.

Page 58

Issue 1 81-254157



MECHANISM OPERATION and ADJUSTMENTS

“CAM SWITCH”" — — CONTACT GAP AND PRESSURE ADJUSTMENTS

st

|
i

J
(&

for SELECT-O=MATJC 160"

":‘. i N
S
REFERENCE SCALE
THESE LINES
SPACED /64"
ACTUAL SIZE

RELEASE
LEVER

pLaT ) vew

Vil

ves Ton
Levan
otrEr

MECHANISM only

/3

3IMIS ‘/,g
e ’/’

3M13— Lg:/‘;
3IMI4 i
Imi2 LT .9

~—10

\(AI mETCE
Lavie

RIGHT SIDE VIEW SHOWING OPERATION
OF CAM SWITCH BY CAM AND LEVER.

CONTACTS

CONTACT GAP

CONTACT FUNCTIONS

IMI6
| 3M15

1/32 inch gap in SCAN. Closed only in PLAY.

In serles with clamp arm switch, it completes power relay
circult in Auto-Speed Unit (if used).

3/64 inch gap in PLAY position. Ciosed in TRANSFER
and SCAN.

and SCAN,

position.

1/64 inch gap in PLAY position, Closed in SCAN

1/32 inch gap in SCAN and duriag most of TRANSFER.
Starts to close when record Ciamp Disc first engages
the turntable.

Part of popularity meter solenoid cireuit. Just before the

mechanism enters PLAY positien the 3M13 and 3M14 corne
tacts ‘‘Make and Break’’ controlling the pulse to the popu-
larity meter solenoid.

1/32 inch gap in SCAN and during most of TRANSFER,
Starts to close when record Clamp Disc first engages the
turntable. .

Trip Solenaiq Circuit. Completes &ll circuits which can
operate Trip Solenoid in PLAY position,

1/64 inch gap in play position, Closed during SCAN

Part of mute circult. Maintsins muting sction of both
channels of amplifier, during SCAN and part of transfer

-— and part of transfer cycle.
operation,
3M| 1/32 inch gap in PLAY positien. Closed in SCAN In holding circult of trip relay.
position.
— ADJUSTMENT PROCEDURE -
1. Place mechanism in Scan Position and TURN OFF POWER, 3. Turn motor shaft until mechanism is full in PLAY position

2. Trip mechanism by lifting release Lever and manually turn
motor shaft until record Ctlamp Disc first engages the Turn

table.

(This places

cam so Switch Lever Roller is”at

position X).

A. Bias Fiber lift of blade 10 against switeh lever.

(35

grams pressure) 4.

B. Bias blade 9 against blade 10.

C. Bias blade 7 against

biade 9 and adjust blade 8 for

1/32 inch gap at 3M12 contacts.

D. Bias blade 3 down so flber 1ift touches blade 7 with

3M15 contacts closed

(35 grams pressure). 3M12 con-

tacts should still have 1/32 inch gap.

5
E. With 3M14 contacts closed (35 grams pressure) adjust
for 1/32 inch gap in 3M13 contacts.
F. Adjust blade 12 so fiber 1ift just touches Switeh Lever.
G. Adjust blade 13 for 1/32 inch gap in 3M1 contacts.
Issue 1

81-254157

(this places cam 80 switch Lever Roller is on PLAY
position peak).

A. Adjust blade 11 for 1/64 inch gap in 3M11 contscts.
B. Adjust blade 4 for 3/64 inch gap in 3M15 contacts.
C. Adjust blede 6 for 1/64 inch in 3M14 contacts.

Trip mechanism by lifting Release Lever and manually
turn motor shaft until clamp disc begins movement away
from tumtsable. (This places cam so Switch Lever Roller

is at position Y).

A. Check for 1/32 inch gap in 3MI13 contacth with 3M14
closed (35 grams pressure).

B. Check to see that blade 10 beers against Switch Lever.

C. Check for 1/32 Inch gap in 3M12 contacts.

. Trip and operate mechenism untit it is in SCAN position.

A. Adjust blade 2 so fiber lift bears fightly against blade 3,
B. Adjust blade 1 for 1/32 inch gap between 3M16 contmects.

C. Adjust blade 13 for 40 grams pressure.

Page 57

Adds 1.65 mfd. condenser to motor cireuit durlng TRANSFER




MAKE TEST SELECTIONS
121, 133, 155, 177, 179, 200,

212, 2k, 266, 26

\
o
A C}asuo J >
o JORMAT
PIN 1S ()
DIGITAL TESTER —
StAN BOARD 5 AL TesTeR
SELECTION ¢ 9] 335 333,111 & 10D
INFORMATION TO e Q
GRAY BOX

PINS 4,5.6,8 7 s

DIGITAL TESTER
SELECTS

233,222,111 8 100 |

Digital tester - piece of wire
Selection test:

Insert wire (i.e. meter

test lead) into pins 4,

5, 6, 7 and run other

end across silkscreened
instructions on face

sof control centre

chassis.

Indicated selections
must be made.

Some other selections may
also be made, since the above
test produces uncontrolled
pulses.

Leave blue plug connected
for this test procedure

PIN 2
DIGITAL TESTER
CHECKS

AUDID CONTROL
(2 PULSES TO TU
OFF SPEAKERS)

Green plug may be
disconnected.

‘a, I

——

8

RECEIVER
(BLUE)

J3104
TRANSMITTE
(GREENk

Coinvswitchgplug test

(on plug with
jumper) .Tests
coin operation
of black box

e s TR A

Y gy SPLECTION INFORMAT ION
250" FROM BLACK BOX

)
PIN B

METER
CHECKS
RESET VOLTAGE

\\\\\
(—27V 2 sec, after
power is switched
on)

[

[ICCCh
e = [O1C1O
. @6
Ezg?(ﬁ(\g; J3105
REMOTE
1C o0l - Shuiter

RN

CO®
- .]O0O \
R 131086
YOTALIZE © _DIGITAL TESTER
(WHITE) TO -27V.D.C. SELECTS
100, 111, 222 & 233

PINS 3,4,5 8 6

4@%%}& SELECT ION INFORMATION
FROM D.E. CONSOLETTES

DIGITAL SELECTION PHONOGRAPH
"CONTROL CENTRE PLUG & PIN DIAGRAN"

Represents 4 data lines

' "€}wmigﬂw%7€}5ﬁ@tiykﬁﬁg
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v 3 'FOUR PART DlGlTAL CODE - QUADRlBlT

‘ D:agram; Fzgu(e ‘"4, Disconnect edge--
‘ cormectors from DES1 and connect a.:
»contmmty tesler to. proper printed
board: contacis. ‘associated w:tb selec-"

| ‘ tor kwltcb bemg cbeclud. :

) ?‘ " l%' [\‘ ‘ ;VQ?‘« R
lf.li ‘ f 3. IR
i .jig, 8 L

Main Tngger Switch -

'The Main Tngger SWltCh should opetate thh‘ *
'1/8 ‘inch tcy: 5/32 inch of any selector’ sthch"
stem. .xavé R (ndt necessanIy selector button |;
1;-" : xtrl';el) l;

AV

Ews\hi “ \‘

e

. ;F

2 e+ 5P

R e AN O 2 N . o ~— < By .

Three quadribits make up a three mglt selec-.

' tion address. From Figure -4, a pamcular U

selection address can be shown. The three
" quadribits - for. the three digit selection 156W
would be gm" for the hundreds digit *1%, ’

. 0011 for the ten’s digit **5!', and 0101 for. the

vnits digit *'6"".

The Qs of the quadnbxt are gound -pulses. /- switch segmefits 5S1 and 552 to the §and B ./
The lis are - 6VDC levels - normal condition | v’ data lines. The data lines provide ‘path w0
" of data hnes. Pressing button ''5"" approxi- “ + the quadribit storage area m DTpl-°“ "&) Lo
- /
“' ‘;‘ . ' ) (l i 5‘ . (‘vﬂ‘. “v,
; i,{ :’.' . o ) CY o i » ?;‘. "f‘ %' }
! e ! "'q et 1

Yo
o § e
EEEEE T AP DIGITAL SELECTOR BUTTONS e
S o |t {23 |4)5]6}7 (8})9
1 MREE g 1z ; ,
o N T O O T O Y T O T T O O O I O PO
W : ‘R ;O
| z vl jo [ e |0 ' BE
Z| 8 , “to-{ v {1 jo}o 1"
Sl oo pu e jo IEERE o
A T I A U O O O L R R I
b ' FOUR PART DIGITAL CODEszUADRIBlTS DEVELOPED BY DES!
q““‘ i R ‘ - . "‘ ’ '::
! B . Figure 4. our-Par: ngxtal Codes - Quadubns. o e
g’ . v R 'i i, ‘ s ) “ .

V4

- 5S1 and 552, see Figure S. Switches SS1 and
552 connects credit set line BB (single
credit - 2nd and 3d digit) to. data lines A and
B, approximately 1/16 inch further fravel of
“button *'§" -ill close main. tiigges swnch"
53417 A ground pulse then appears on set
; "line "BB", which passes thiough - “closed

2 mately 1/16 inch, closes two switch segments .
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PLay Cowtnrol
ASS'Y

L]

ADDED SOCKET

qTcct

Vsoq Tor oLCamRe

< Vot O CoaTrRost BRackeT

\' AEMOVE AvD S0LDER oNn Pin E
REMOIVE Awd SoLDER on P//v""*q-
: o]
: RYN WIRE To PIN *3
- N RUN WIRE T 0 PinN % 2
RUN WIRE To pIN#* 7 . |

ADD THIS WIRE 70 PIN #4 |
- ‘ TSA-/ |

] §T&‘R:EO: AmpLiFIER

o

BRV.CZ TurMINAL STR{P




- LoNG TERMINAL
L STRIP N

}i

g
s £
g

cOND:

ADD A /2000
R /85000 oHM

|
|

ToR EACH SIDE

Sy

~ PSI6=36 = PACING POWER suPPLY
... MODIFICATIONS

) pv.3 A S 4 7

2 -




REMOVE AvD $5¢sDEX on Pin 5

it
7

"“,,kure:mgo SOLDER oN Prn ® 4

Ry

RUN W:k" To P/N » 3.
Ruw WIRE 7‘0'} Pinv "'2




AMCO SERVICES LTD,
499 COMMERCIAL DR, |
VANCOUVER 6, B.C.
288.5794

Jo voll O vt <Sv L5

BM S | eV Lin s

El N, R ot

3\

N. OPEN, ;.‘
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CONTACT BLOCK POSITION

ADJUST DETENT SWITCH

IX NUT ON ADJUSTING SCREW AND
‘CREW CLOCKWISE UNTIL SWITCH
RE oPeN., Back oFF screw unTIL
RE JUST cLosep. ComPLETE

BY CONTINUING TO TURN THE
ER-CLockwisE | TURN ExAcTLY,

TiGHTEN HEX NUT WITHOUT TURNING SCREW.
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TORMAT CONTROL CENTER, Type TCC1 and TCC2
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CONTACT FUNCTION F\'\J CONTACT BUNCTION
N - Read-Out Circuit A '. T- Reversing Relay Circuiy
O - Revetsing Relay Cireult g Y U - Read-Out Cireuir
RST - Yrip Chreuis \_\{( LSY . Trip Circuit
R$H - Reley Hold Circuir < LSH - Relay Held Circuls
N Z pertSps 5
D —Z s 3
Lo m= ]
RELAY CONTACT ADJUSTMENT PLAY CONTROL CONTACT ADJUSTMENT
é . Armoturs travel should be 1/16 inch measured between 1. With rotchet wheel in fully stored position soch switch :
grmature and armature back stop when relay is energized. contact pressure should be 30 groms min., (measured ot "
j 2. Short blades should move 1764 inch when contocts make contacts), :
} and break. 2 :
1 3 All contact gaps 0,020 Inch. Just touching to 0.008 inch oap. :
| 4. All contact forces | ounce.

(DO)

===

Ratchet Wheel {in 14 cancel position)

0.010 Minimum
3 With ossembly in full cancel positien each switch contact
should be open with:a 0, 020 min. gap.
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PHONOGRAPH ACCESSORIES

i 47302571 Type TPI TRANSI)STORIZED PAGING UNIT ‘
(See 81-302630 INSTRUCTION SHEET for installation.)

i
)
NOTES:

. ALL RESISTORS ARE 1N ONMS 210%.,
I J ‘2oaL CAPACITORS ARE iN MICROFARADS.
- - - . - -a 3. PLUG VIEWED FROM CABLE END.
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PARTS LIST (Special Items Only)

Item Part No. Description Item Part No. Description
Al 70-302626 Pre-Amp. Board Assembly S1 41-302629 Paging Switch
M1 47-302625 Microphone Cartridge 82 41-302629 Paging Switch
P1 73-309568 9 Cont. Pin Hsg. (WHT) '
72-941845 Pin - NOTE: :
Q1 61-309436 PNP Transistor b Where installations require a longer
61-309436 PNP Transistor ' microphone cable, 25 ft. 70-302632 ex-
Rl 51-302627 Volume Control tension cables can be purchased from the
33-302628 Knob Seeburg Parts Division,
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