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FOREWORD 

This manual has been prepared to assist the service 

engineer in making any adjustments an� repairs that may be 

necessary on 1941 Seeburg Symphonolas. 

In preparing this manual every effort was made to 

present the material in as simple a form as possible • 

Seeburg maintains a nation-wide organization of 

field engineers to instruct and co-operate with your servicE 

de;.>artment. You will find these men u p  to date on all in­

formation pertaining to service. In addition, we maintain 

a home service department at the factory to help you and 

to furnish you with any technical or service information 

you may desire. 

When requesting information by wire or letter 

relative to the S�phonola, please give Model and Serial 

Number. 

When ordering a part, it is especiall7 important 
I 

to give the name of the part and the part number as '/tell 

as the Hodel and Serial Numbers of the Unit on whieh it is 

used. 

Always give a fUll description of the problem at 

hand so that we may be better able to serve you. 
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INSTALLATION 

P.. UNPACKING 

We advise that the packing 
case be carefully examined before 
unboxing the instrument, and 
should there be any indication of 
coTicealed damages, the transpor­
tation company should be noti­
fied. When unpacking we advise 
the following procedure: 

(1) Remove the screws hold­
ing the back of the 
packing case to the 
sides. 

(2) Carefully remove the 
instrument .from the 
packing box. 

Co) 

(4) 

(5) 

(6) 

Open the doors in the 
back by mear.s of the 
keys which are con­
tained in cloth bag 
tacked on the.back. 

Remove the fastening 
from the tone arm to 
the tone arm post 
bracket. 

,, 
Remove the shipping 
block holding the rec­
ord trays, and the 
shippir.g brace and 
wooden block which hold 
the motor rigidly for 
transportation pur­
poses. It is advisable 
to keep these braces in 
the bottom of the in­
strument and use them 
aga.tn when transporting 
the machine. 

Remove the �wo wood 
screws and blocks hold­
ing the brackets on the 
bottom of the record 
changer mechanism. 

(7) Hemove the four wing 
nuts in each corner of 
the chassis. 

NOTE; The Wing nuts 
should be removed so 
that the chassis may be 
resiliently suspended 
in the spring mounting. 
This is absolutely es­
sential in order that 
the best tone quality 
may be obtained. Whem 
the instrument is again 
to b e  moved, these wing 
nuts should be replaced 
and tightened down so 
that they hold the 
chassis rigidly. 

B. CUftRENT SUPPLY FOR INl;TRUMENT 

On the back of each instru­
ment will be found a name plate 
which gives the type of current 
upon v.t1ich the instrument is de­
signed to operate. If in doubt 
as to whether or not the ·t;-<;pe of 
currer.t at the location is cor­
rect, look at the house watt 
meter or call the local power 
company for this information. 

C. INSTRUCTION/3 FOR IN::>T..!lLLING 
RECORDS 

A s8t of record support 
discs will be found fastened in­
side of the cabinet. One disc 
should be used as a support under­
neath each record. It is not 
necessary to remove the record 
support discs from the trays when 
records are being changed, but it 
is important to make certain that 
both the discs and records are 
centered properly in the record 
trays. 

When installing or replacing 
the records in the instrument, it 
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is best to install or replace 
the record in No. 20 tray first. 
Install or change the balance of 
the records starting with No. 1 
tray and work down thrpugh the 
stack of record trays until all 
the records are in their respec­
ti'le trays. As each record is 
put in its tray the title for 
that particular record should be 
put in its proper place in the 
program holder, 

After all trays ha'le been 
filled they must be returned to 

2 

their original position by hand 
excepting }fo, 20 which should re­
ma:in over the turntable. 

D. NEEDLE 

The Syrnphonola Pickup is de­
signed to use any standard phono­
graph needle, however, we recom­
mend the type supplied with the 
instrument. The needle should be 
installed having the flat part of 
the needle aligned parallel to 
the grooves in the record. 

• 



FUNCTIONS OF COMPONENTS IN SYSTEM 

I .  sntP H O H O L A  

A .  COIN SWITC.H ASSE]l(BLY 

'v'hen a 25¢ coin enters the 
runway of the coin switch assem­
bly (Fig. 29-B) it successively 
moves the levers of the coin 
switches Nos. 1, 2, 3, 4 and 5 
downward, making a single contact 
for each lever moved. Each con­
tact made should store a play !n 
the play magazine. 

Fig. 29-A is a front view of 
the coin switch assembly showing 
the 5¢ and 10¢ runway. �/hen a 5� 
coin enters, it vravels down the 
right hand runway, moving the 
lever o n  No. 4 coin sv1i tch dorm­
ward, making a single, contact. 
This should store one play in the 
play magazine. 

ltJhen a 10¢ coin enters, it 
travels dov,n the left hand run­
way, moving �fo. l and No. 5 coin 
switch levers downward, making 
two contacts. This should store 
two plays in the play magazine. 

B. :MET.HOD OF SELECTING TRAYS IN 
THE S YMP}lON-'.JLA C.H.ASSIS 

Vlhen a selection is made one 
tray only should be pulled out at 
a time , The trays �re w i thdra 'i\'!l 
by means of tee selector slide 
pawls (Ftg. 6H, No. 1183) of 
which there are twenty. One of 
t.�ese slide pawls engages a lug 
on a tray (No. 1110) when one of 
the rollers (No. 1223) of the 
Helix (No. 3201) push against the 
selector slide pawl spring (No. 
1184) thereby movmg the pawl (No. 
1183) inward, as sho\lm in Fig. 6H. 

The selector pawls (Fig. 6H, 
No. 1185) are urged inward at all 
times by the action of the selec­
tor pawl springs (No. 1184). 
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But when the selector slide (No . 
1180) is in oosition w:lih the 
selector pawis opposite the lugs 
as shown in Fig. 6G, then the 
action of the selector pawl lift 
springs (No. 1113) is stronger 
and overcomes the pressure of the 
selector pawl springs (No. 1184) 
and prevents the selector pawls 
from engaging the lugs on the 
trays (Fig. 60). That is, with 
the exception of that particular 
pawl which is pressed in through 
the action of the helix roller 
against the selector pawl spring 
(Fig. 6H, No. 1184). 
C. MOTOR MOUNTING 

The motor is resiliently 
mounted on steel springs (No . 
1841 as shown in Ftg. 5A) in 
order to prevent vib!'ation from 
the mtor being transmitted 
through the chassis and reaching 
the pickup. 
D. RECORD PLAYI!\G IND1C ATOR DIAL 

The "record playing'' indi­
cator dial is located just back 
of the cabinet escutcheon and i s  
illuminated by the same lamps that 
illuminate the program holder. It 
is timed with the selector in such 
a manner tha� is always indicates 
the number being played. On the 
hi-tone models 8800 and 9800 a 
single lamp illuminates both the 
record playing dial, the credit 
dial and the front vertical plas­
tic. 

E. RECORD PREFERENCE :METER 

A play meter indicating the 
number of plays obtained from 
each record is conveniently lo­
cated and attached underneath the 
front shelf below the tone arm 
post. An individual dial for 
each record turns one notch 
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clockwise as its corresponding 
record comes to playing posi­
tion. A reading can be taken by 
first allowing the Symphonola to 
come to a stoo after it has 
played No. 20-record, tnen lift­
ing the cabinet lid and looking 
at the individual escutcheon 
dials under the shelt'. To reset 

the dials, turn them counter­
clockwise by  hand until they 
reach the stop position. On 
models 8800 and 9800 it wiJ.l be 
necessary to open the front door 
and turn on light by means of 
switch on right side of cab:lnet 
before playmeter can be read. 

2. A�PL I Fl E.RS 

A. GENERAL 

The amplLt'ier in the 1941 
Symphonola is the source of 
power for all equipment located 
in the cabinet and also repro­
duces the sound recorded on a 
record. The power is supplied 
to various units by means �.i a 
plug and socket arrangement in 
which no plug can be put into 
the wrong socket. The distribu­
tion of power from the amplifier 
c?.n best be taken up by describ­
ing the functions of each socket 
located on the front of the 
amplifier panel. 

B, FUNCTIONS OF SOCKETS AND 
SWITCHES 

The power to all units in 
the Symphonola is controlled by 
the main switch (Fig. 11, Item l; 
Fig. 14, Item l; Fig. 17, Item l). 
vlrten this switch is in the down 
position, the SymphonoJ.a is in­
operati. ve. With the switch in 
the up position, standby power 
is suo olied and the instrument 
is ready for operation. 

The octal socket (Fig. 10, 
Item 3� Fig. 13, Item 3; Fig, 16, 
Item '3J supplies 25 vol ts to the 
solenotd drum .from which point 
the 25 volts supply is distrib­
uted to the various relays and 
coils on tne solenoid drum and 
elect!'ical selector. This 
socket also has two lugs which 

are connected to ��e contacts of 
the motor control reJ.ay and they 
carry the power to the motor and 
amplifier when these contacts 
are closed. In addition, this 
socket provides the power to 
operate the counter unit located 
on the solenoid drum. 

It will be noted that there 
is another octal socket (Fig. 10, 
Item 2

.
? Fig. 13, Item 2; Fig. 16, 01 Item 2 ) . This socket supplies 

the power to a type T-3Z tnms-
mi tter when one is used. F'rom 
the schematic diagrams it will 
be seen that tnese two octal 
sockets {Fig. 9> Items M-21 and 
M-22; Fig. 12, Items M-21 and 
M22; Fig. 15 .. Items �t-18 and !>'.:-19) 
are wired in parallel so that the 
solenoid drum and transmitter 
plugs can be interchanged without 
any narm resulting. The small 4 
contact socket (Fig. 10, Item l; 
Fig. 1'3, Item l; Fig. 16, Item 1) 
receives the R.F. output from a 
type T-'3Z transmitter and carries 
the output to the A-C J.ine. 

The 9 contact socket (Fig. 10, Item 4j Fig. 13, Item 4; 
Fig. 16� Item 4) is the source of 
power for any remote control 
equipment that may be added to the 
Symphonola. The 2 contact outlet 
(Fig. 10, Item 5; Fig. 13, Item 5; -.. 
Fig. 16, Item 5) supplies power to 
111otor when the motor control relay 
contacts are closed. 
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The small 2 contact polarized 
socket (Fig. 10, Item 7; Fig. 13, 
Item 7) supplies 6 volts for the 
electrical selector a nd upper 
pilaster lights on the Model 8800 
and 9800 Symphonolas. These 
lights are o n  when the main swi tell 
(Fig. 11, Item l; Fig. 14, Item 1) 
is in the "on" position. 

The 4 contact socket (Ftg. 
10, ttem 6� Fig. 13, Item 6; Fig. 
16, Item 6) supplies 117 volts 
to the primary of the lighting 
transformer (Fig. 1, Item 11; 
Fig. 2, Item 17; Fig. 3, ltem 13) •• 
The power to this transformer is 
controlled by the light switch 
(Fig. 11, Item 2; Fig. 14, Item 2; 
Fig. 17; Item 2) . V.'hen this 
switch i s  in the <iown position, 
all lights energized by the light­
ing transformer are on continu­
ously. With the S\l'itch in the 
middle position, the above lights 
are off at all times. With the 
switch in the up position, these 
lights are on only when the motor 
control relay contacts are 
closed. The 4 contact socket 
(Fig. 16, Item 6) on Models 7800 
and 7850 also supplies 117 volts 

to the program lights. These 
lights are on a s  long a s  the main 
switch (Fig. 17, Item 1) is in 
the 11on1' position. 

The small 5 contact socket 
(Fig. 16, Item 7) on Model 7800 
supplies 25 volts to the magazine 
magnet through the coin switches. 

C. FUSES ON .Jl.MPLIFIER 

There are two fuse recepta­
cles ( Fig. 10, Items 14 and 16; 
Fig. 13, Items 14 ond 16 ; Fig. 161 
Items 14 and 16) on the amplifier. 
The fuse (Fig. 10, Item 15; Fig. 
13, Item 15; Fig. 16, Item 15) in 
the covered receptacle (Fig. 10, 
Item 14; Fig. 13, Item 14; Fig. 
16, Item 14) is a 2-1/2 ampere 
cartridge type light fuse. The 
fuse (Fig. 10, Item 17; Fig. 13, 
Item 17; Fig. 16, Item 17) in the 
sc:·ew type socket (Fig. 10, Item 16; Fig. 13, Item 16; Fig. 16, 
Item 16) is a 2-l/2 ampere non­
tamperable type fuse for the Sym­
phonola motor. It i s  very impor­
tant that a blown fuse be replaced 
with one of the correct value. 

3, ELECTRI CAL SELECTOR 

A .  GBNERAL 

The Electrical Selector 
supplements the mechanical 
selector; it is an electrical 
device located on the front o! 
the sy�phonola at which selec­
tions are made. Two models of 
the Electrical Selector differ­
ing in mechanical arrangement of 
parts are discussed in this 
manual. One is the type E 
selector which is almost identi­
cal to the 1940 selector except 
the operating voltage is 25 
vol ts. The other is the type C 
selector which has the same 
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electrical characteristics as 
the type B out differs in that 
it consists of two comoonents -­

the S.A-6Z Switch Assembly (Fig. 
23) and the PB-6Z Relay Box 
(Fig. 24) -- which are inter­
connected by means of a Selector 
Cable. 

The Electrical Selector 
works in conjunction with the 
Solenoid Drum (Fig. 25) to con­
trol the rear helix of the Sym­
phonola Chassis a nd effect the 
desired selection. The primary 
!unctions of the mechanism in 
the electrical selector are (1) 
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to establish credit in the 
selector mechanism, (�) convey 
selections to and establish them 
on the solenoid drum i:lnd (5) to 
cancel the credit established in 
the electrical selector when a 
selection is made. In addition, 
there are some secondary func­
tions performed !.n the electrical 
selector w"t.ich are necessary to 
prevent cheating and possible 
m istreatme n t or overloading of 
parts designed for momentary duty 
only. 

T�e function of the comp<r 
nents in th� electrical selector 
�ill be discussed by considering 
the circuits involved. ·To sim­
plify the following discussion, 
reference will be made almost 
entirely to the Type C selecl..o:r. 
The explanaticns may be applied 
unchanged to analysis of the Typ� 
B selector operatlon. 

B. COIN OR CREDIT CIRClJIT 

The Coin Switch Assembly in 
the Symphonola operates in co�­J unction with the credit magnet ( F ig . 24, I1'.em 17; Fig. 19, Item. 
M4) of the Electrical Selector to 
establish credit on �he ratchet 
wheel (Fig. �4, l tern 9) • Each 
time a coin closes one of the 
contacts L, the Coin Switch As­
sembly, the ratchet escape�ent 
lever (Fib · 24, Item 13) is op­
erated by vhe credit magnet and 
allows one tooth on the ratchet 
wheel to �scape, rotating the 
ra{;chet wheel through an angle 
eQuivalent to one tooth. 

C. SF.L�C TOR SW! TCB 

'!:he selector switches permit 
the operator to make the selec­
tion desired. It is so con­
structe<l that ir. is impossible to 
excite Uro selection solenoids at 
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once. There are two fundamental 
circuits tlirough the selector 
switches as shown on the Sche­
matic diagi;em (Fig. 19); these 
are the red circuit and the black 
circuit as labeled. The red 
circuit is comoleted to the sole­
noid drum when a selector button 
is pressed. The black circuit 
permits i:;he Jnterlocking relay 
to function after the credit can­
cel solenoid has operated. The 
r�lationsllip of the switch seg­
ments is such that the black 
circuit is closed before the red 
circuit is completed. The red 
circuit is not closed but is left 
open when two or more selector 
buttons are pushed simultaneously. 
I. study of the Schematic Diagram 
( Fig. 1.9) will show how this hap­
pens. The purpose and the im­
portance of th:ls will be ex­
plained as other parts of the 
electrical selector are dis­
cussed. 

D. SERif:S RRLJ:.Y CIRCUIT 

Wnen �he credit switch con­
tacts of the credit switch (F·ig. 
24, !te10 24; Fig. 19, Item M3) 
a1'e closed and the customer 
pushes a selector button, the 
series circuit is completed 
through the series relay to the 
corresponding selection solenoid 
on the solenoid drum. The credit 
circuit contacts are those near­
est the front of the Credit 
Switch. When the series circuit 
is completed, the series relay 
contacts close and i:l. selector pin 
is pushed up on the solenoid 
drum. 

F. CP..NCEL SOLENOID CIRCuIT 

The cancel solenoid circuit 
is com�leted through the cancel. 
solenoid (Fig. 24, Item 2; Fig. 19, I tern :Ml) when the large con-

r 
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tacts of the series relay close. 
The series relay thus energizes 
the cancel solenoid permitting a 
credit to be cancelled from the 
ratchet wheel. 

F. IN'XERLOCKnm CIRCUIT 

When a selector button is 
pressed, the interlocking cir­
cuit (Fig. 19) is closed. through 
one of the switch s eglllent s of 
the selector switch. ''fter the 
cancel solenoid has travelled 
t�rough the major portion of its 
stroke, it closes the contacts 
of the interlocking switch (Fig. 
19, Item M6)  operating the inter­
locking relay {Fi g, 19, Item 147), 
which opens the sertes relay cir­
cu t t and locks itself uP by means 
of maintaining contacts. 

CL IN TERLOCKI.NG RE1AY 

After the interlocking 
switch operates, operating the 
interlocking relay, the normally 
open or mainta1ni.ng contacts 
close and maintain tbe circuit 
through the interlocking relay 
even though the interlocking 
switch contacts open. 

When the normally closed 
contacts operate they break the 
circuit through the series relay 
(Fig. 19, Item Ml). The series 
relay then drops out, the credit 
canceling solenoid is de­
energized; and the interiocking 
switch opens. As long as the 
selector button is held down, the 
interlocking relay will be ener­
gized and the starting relay and 
the ca.ncel solenoid will be in 
their normal position ready for 
a.�other selection to be made. 
However, before another selection 
can be made, the interlocking 
relay must first return to its. 
normal position allowing the 
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series relay circuit to close. 
This means that the operator can­
not make another selection until 
he first removes his fingex·s 
from the selector button. 

H. NON-CHEATING CIBCUIT 

In order to prevent cheating 
by  tapping the selector buttons 
lightly, a non-cheating circuit 
is included in the electrical 
selector. This circuit increases 
Uie Period of time during which 
the series relay is energized. 
The circuit is in series with the 30 obm Candohm res.tstor (Fig. 19, 
Item J'i\8). When the push button 
begins to travel backward, the 
interlocking circuit is broken 
some time after the series relay 
circuit is broken. If the 
series circuit is completed 
momentarily, energizing the 
series relay, the left hand con­
tacts on the series relay will 
close and permit current to 
travel through tbe series relay 
by way of the non-cheating cir­
cui t until the .interlocking cir­
cuit is broken at the selector 
switch. This current puls.e is 
sufficient to operate the series 
relay long enough to cause a can­
cellation of credit, To further 
insure functioning of the non­
cheating circuit when the push 
button selector switch is mani p­
ulated, contact gap A (Fig. 19) 
has been included. It closes on 
the initial motion of the cancel 
solenoid plunger a.nd connects 
series relay small contacts 
directly to the energy source. 

I. ELECTRICAL CO\JNTER 

To maintain proper opera­
tion of the electrical counter 
(Fig. 26, Item 7) on cancella­
tion of the last credit, a cir­
cuit consisti�g of a resistor 
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(Fig. 19, ltem H9) and the con­
tact set c (Fig. 19) is used. 
Its function is to prolong the 
energy pulse through counter re­
lay (Fig. 26, Item 8) when 
Credit Switch contacts D (Fig. 
19) break. The register is 
merely a means of limiting cur­
rent through the circuit. 

J. CREDIT IN DI CA TING CIRCUIT 

The credit on the ratchet 
wheel in the Electrical Selector 
is indicated to the customer by 
means of the er.edit indicating 

dial (Fig. 22, Item 34) . This 
dial is visible through the small 
window tn the front escutcneon. 
The printed instructions m'l the 
front escutcheon explain this 
credit in terms of the number of 
selections the customer may 
make. The printing is not visi­
ble until credit is established 
;:utd is illuminated with white 
light. 

The type B selector includes 
a credit light switch which turns 
on the indicating lamps (Fig. 22, 
Item 53). 

•I, SO LEH 01 D ORU�I ASSE�llll Y 

A. GENERAL 

The Solenoid Drum Assembly 
(Fig. 25) works in conjunction 
with the Electrical Selector 
(Fig. 22 or Fig. 2 3  and 24) and 
the Sympho:nola Chassis (Fig. 40). 
The Solenoid Drum assembly 
stores both selections and credit 
simultaneously. J•1eans is also 
provided to cancel off selections 
as they are played from the Sym­
phonola Chassis. The fm'lction of 
the component parts can best be 
taken up by a study of the indi­
vidual functions performed. 

B. SELECTIONS ON SOLENOIDS 

When a selection is made in 
the Electrical Selector, a pulse 
of current travels to the Sole­
Drum Assembly (Fig. 25) through 
or..e of the selector solenoids 
(Fig. 25, Item 11; Fig. 28, ltem 
Ml) and pushes up the plunger 
and selector stop pin of that 
solenoid. The rotating selector 
disc (Fig. 25, ltem 8) on the' 
solenoid drum has a stop (Fig. 
40, Item 7) which engages the 
selector stop pin (Fig. 25, Item 
10). The coupling shaft couples 
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the rotating selector disc to 
the rear helix of the Syinphonola 
Chassis and selects the corre­
res ponding record tray. After 
the proper record tray has been 
selected, the selection cancel 
switch (Fig. 25, Item 16) is 
closed and the selector stop pin 
is pushed down to its original 
posi�ion by means of the pin 
cancel relay (Fig. 25, Item 6). 
C. CREDIT ON PINS 

Whe:O a solenoid plunger is 
pushed up, credit is established 
on the solenoid drum. Contact 
is made between the plunger coil.­
tact spring (Fig. 25, Item 13) 
and the grooved metal contact on 
the lower nortion of the sole­
noid plunger assembly (Fig. 25, 
Item 12). This completes a c.lr­
cuit (Fig. 27) operating the 
motor control relay (Fig. 27, 
Item 12). · 

�he motor control relay 
(Fig. 27, Item 12) co\'ltacts oper­
ate the Symphonola motor. These 
contacts close when a selector 
p:tn is up and do not open again 
until after the last selection 

,l 
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has been played and the turntable 
has returned to its lowest posi­
tion. The solenoid plunger and 
selector pin are pushed down be­
fore the record has moved to the 
playing position, but the wotor 
carry-over switch (Fig. 25, Item 
17; Fig. 27, Item F-12) located 
on the rear of the Symphonola 
Chassis, keeps the wotor control 
relay energized until the record 
has been played. 

D. COUNTER UNIT 

The Solenoid Druw type 
SD20-7Z is equipped with an elec­
trically operated counter that 
operates every time a selection 
is niade frow either the electrical 
selector or from a remote control 
box. If one number is selected 
twice, the counter will register 

two selections. It  operates 
every time a selecting pulse 
travels through any of the selec­
tor solenoids. 

The counter u.nit is located 
inside the Solenoid Drum sub 
panel, and only the nuwerals are 
visable through the window in the 
side of the sub panel. To pre­
vent tampering with the counter 
unit, the sub panel bottow plate 
is sealed with a small lead and 
wire seal, making it impossible 
to open the Solenoid Druw sub 
panel without breaking the seal. 

Fig. No. 25 is a photograph 
of the Solenoid Druw SD20-7Z 
showing its assembly and miscel­
laneous parts and Fig. No. 27 is 
a Schewatic Wiring diagram show­
ing its electrical circuits. 
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OPERATION AND MAINTENANCE 

I .  G E H  E R A L  

A. APPEARANCE 

It is important that the 
general upkeep and the good ap­
pearance of the l.nstrument be 
waintained. A careful selection 
of good quality records appro­
priate for �he location should 
be wade. Typewritten or printed 
title slips should be used at 
all times. Th!s not only adds 
to the attractiveness of the in-
2trument, but increases its 
earnings. 

B .  Li..'BR!CA'l'ION 

Oil the gears occasionally 
using an autowobile oil having a 
viscosity of SAE-10. O i l  all 
friction points7 such as the 
high speed t�ansmission bearings 

and the selector feed clutch 
plates on the toothed rack. We 
recommend this oil inasmuch as 
ordinary light sewing machine oil 
on the turntable shaft, the 
transwission shaft, or the trans­
mission bearings has not enough 
body to retain proper lubrica­
tion. The slide grooves may be 
oiled sparingly should the record 
carriers become binding or 
sticky. If grease has been used 
in the slide grooves or the 
grooves becowe gritty or gummy, 
the record carrier may bind. 
They should be washed thoroughly 
with a light grade of good qual­
ity lubricating oil. Wipe clean 
and re-oil sparingly. DO NOT USE 
IJASELINE O� 1\NY GREASE IN THE 
SLIDE GROOVES AS IT �/ILL GUN UP 
QUICKLY GAUSIN G A REAl!Y LOAD ON 
THE SELECTOR SLIDE PLATE. 

2 .  T O !l f  ARM 

A, TONE ARH \•/EIGHT .PJJJUSTMENT 

On Model 7800 the weight of 
the tone arw at the needle with 
the needle just barely clearing 
the record should be approximate­
ly 3.5 ounces. 

On Models 7850, 8800 and 9800, which use tone arm F-3110, 
the weight when tested as above 
should be- 2.5 ounces. 

When using the weight scale 
in Fig. 5, the indicator pointer 
of the scale should be directly 
opposite the needle screw just as 
the needle is leaving the grooves 
of the record. 

If a weight test is wade 
while the instrument is  playing, 
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it is easy to determine just when 
the needle starts lifting out of 
the grooves. 

It  is best to make all 
weight tests near the start of a 
record. 

On J�odel 7800 correct 
weight may be obtained by bend­
ing the flat spring underneath 
the tone arw upward or d0\n1ward 
to decrease or increase the 
weight. 

On Models 7850, 8800 and 9800 the correct weight may be 
obtained by turning the screw 
(located in the top and approx­
imate center of the tone arw) 
in to decrease the weight, and 
out to increase the weight. 
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B .  PICKUP 

Two typ es of pickups (F-3121 
and F-3126) a r e  used inter­
changeably i:n the tone arm (Fig. 
8 ) .  When the pickup becomes de­
fective, it is recommended that 
the entire uni t be returned for 
a factory rebuilt pickup. 

The pickup unit is a scien­
tific device. Its characteris-

tics are determined by its cor.­
struction and the materials 
used. To dismantle the unit will 
reduce its magnetism, change the 
damping a:nd introduce maladjust­
ments which cannot be corrected. 
Such a unit will be of question­
able quality and infer i.Ol' to a 
factory rebuilt pickup which can 
be obtained on exchange for a 
nominal charge. 

3 .  SOUKO E QU I PM E N T  

A .  AMPLIFIER 

The amplifiers used in all 
of the 1941 model Syniphonolas are 
designed to operate at any volume 
set by the control from very low 
to full output without distortion 
or bad tone Quality. .All the 
amplifiers are eQuipped with dual 
tone compensators; one compensa­
tor (Fig. 10.r Item 19; Fig. lo, 
Item 19; Fig. 16, Item 19) is  
used for modifying the high fre­
quency or treble notes and the 
other {Fig. 10, Item 21; Fig. 13, 
Item 21; Fig. 16, Item .21) is 
used for modifying the lower fre­
quencies or bass notes. Care 
should be used in adjusting these 
because bY subduing either the 
high notes or the low notes to 
too great an extent, the tone 
quality and faithful reproduction 
of music will be greatly im­
paired. 

B. VOLUME CONTROL 
If" the volume control (Fig. 11, Item 3� Fig. 14, Item 3;  Fig. 

17, Item 3J , which i s  located on 
the back of che amplifier panel, 
should cause the volume to jump 
to a high level when turned 
slightly and then go down again 
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when turned slightly farther, the 
control i s  defective ar.d should 
be replaced. 

C .  TUBES 

When installing or replac­
ing tubes, special attention 
mus t  be paid to the designated 
nuruber on each tube. The number 
on the tube must correspond to 
the number on the t:u'be socket. 
Each tube must be inserted in 
its proper tube socket; failure 
to do so may result in damage to 
the tub e. �.1ake certain that 
each tube i s  firmly pushed into 
its socket to make proper con­
tact. 

D • SPEAKERS 

The speakers (Fi g .  1 ,  Itero 4� Fig. 2 ,  Item 4 ;  Fig. 3 1  Item 4; used in each model Symphonola 
are desigDed and matched to op­
erate with the other components 
which make up the sound equipment 
for that particular instrument 
and are built to withstand the 
full volume of the ampl1f ier 
without injury. Care should be 
taken not to allow dirt to enter 
the speakers a s  this may cause a 
rattle or bad reproduction of 
music, 

---------
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� .  I H STRUCT I O NS F O R  I H STALLA T I O H  
O F  W I R E D  REHOTE  S P E A K ER 

These instructions concern 
the remote speaker and the 
speal�er volume control box for 
1941 Symphonolas. A total of 
three speakers, incl�ding the 
speaker in the Symphonola, may 
be connected to these Symphon­
olas. 

The speaker control box is 
mou_�ted on the inside of the ex­
tra speaker cabi.net for packing 
purposes only. It should be re­
moved and mounted on the bottom 
of the amplifier shelf with the 
control key 2-7 /8" from the left 
hand wall (when viewing the Sym­
phonola from the rear) on Models 
8800 and 9800. On Hodels 7800 
and 7850, it should be mounted 
on the right hand wall (when 
viewing the Symphonola from the 
rear) with the control key 
6-1/211 below the top of the 
mechanism mounting shelf. A 
plate which covers the hole for 
the control key must be removed 
for access to the control key of 
the speaker control box. 

When connecting the speaker 
control box for use. with the re­
mote speaker, the following pro­
cedure is advised: 

1. Remove the g1•een dummy 
plug (Fig. 10, Item 10; 
Fig. 13, Item 10; Fig. 
16, Item 10) from the 
amplifier. 

2. Insert the plug from 
the speaker control box 
into either one of the 

1 3  

two 7-prong speaker 
sockets (Fig. 10, Items 
11 and 12; Fig. 13, 
Items 11 and 12; Fig. 16, 
Items 11 and 12) . 

3. Insert the plug from the 
remote speaker into 
either one of the 
7-prong sockets in the 
control box. 

4.  Se� the link on the 
speaker imfedance match­
ing panel Fig. 10, 
Item lo; Fig. 13, Item 
lo; Fig. 16, Item 13) to 
correspond with #he 
TOT�L number of speakers 
in use. 

There are six positions on 
the key switch control in the 
speaker control box. When t..he 
control is in the full counter­
clockwise position, the gl'eatest 
amount of speaker energy reaches 
the $ymphonola speaker. When the 
control is turned to the full 
clockwise position, the external 
remote spea�ers receive the 
greatest amount of energy. When 
the control is in the third posi­
tion, turning in a clockwise 
position from the left, the en­
ergy reaching the Syntphonola and 
external speakers is approximate­
ly the same. 

The regular instrument 
volume control (Fig. 11, Item 3;  
Fig. 14, Item 3;  Fig. 17, Item 3) 
is used to set the overall volume 
level desired. 
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$. ELECTR I CA L  SELECTOR 

.A. CREDIT MECHANISN 

The credit magnet (Fig. 24, 
Item 17) which operates the 
ratchet escapement lever (Fig. 
24, Item 13) shouJ..d have a re­
sistance of' 1 0.5 ohms per coil 
or 21 ohms for two coiJ..s; if 
this is not the true resistance, 
the credit magnet maY be defec­
tive. 

The escapement lever should 
engage the tooth of the r atchet 
wheei (Fig. 24, I tem 9) at least 
l/32ft. AdJustment can be made 
by loosening the two screws 
which hold the ratchet escape­
ment st�p bracket (Fig. 24, Item 
16) and tightening them again 
with the bracket at the proper 
place. The ratchet escapement 
stop bracket should be bent at 
such an angle that it strikes 
the ratchet escapement lever at 
the lower edge of the lever. 
This will help prevent botmc!ng 
of the escapement lever :end in­
sure cancel.1ation or credit. 
The relative position of the 
credit magnet to the escapement 
1ever should be such that when 
the escapement lever is aguinst 
the credit magnet pole face, 
the ratchet wheel tooth which 
has just escaped wilJ.. clear the 
escapement lever by approxi­
mately 1/32" . 

When credit is established 
on the ratchet wheel the con­
tacts of the credit switch 
(Fig. 24, Item 24; Fig. 19, 
Ite:n M3) should close. The con­
tacts should open about .02on t o  
.oion when there is no credit 
on the ratchet wheel. 

I � 

B .  SERI.ES RELAY 

The relay (Fig. 24, Item 1) 
located �n the left side of the 
Relay Box is the series reJ..ay. 

• 

The series relay has two 
sets of contacts. The wear al­
lowance on the contacts of the 
Series Felay should be .020" to 
.030". The arc gap of the 

double-tr..row eontact should be 
between .015" and .025". 

Both normally open con�ac�s 
of the series relay should close 
at the same time. Adjustments 
necess�rY to secure t.�e proper 
cor1tact wear allowance or to 
make the contacts close a t  the 
same time, should be made by ad­
justing the moving contact blade 
and the armature stop. 

C .  CA.NCEL SOLENOID 

The can cel solenoid (Fig . 
24, Item 2) operates each ti�e 
a selection is made �u cancels 
e. credit i"rom the ratchet 11'heel 
by means of the enge.g!ng pawl . 

When the cancel soler1oid 
plunger is pushed through its 
entire stroke by hand, the 
ratchet wheel should be rotated 
far enough to allow the ratc�et 
escapement lever to engage the 
next tooth with a clearance of 
.010° to .020" between the es­
capement lever and the tooth. 
The proper clee.rance between the 
ratchet whee1 and the escaoemer.t 
lever ce.n be adjusted by aeans 
of the brass adjusting screws on 
the solenoid bracket (Fig. 24j 
I tem 4) . 
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There are two guide brackets 
which support the connecting link 
between the solenoid plunger and 
the cancel pawl. The guide 
bracket nearest the solenoid has 
a stop which serves to prevent 
i:otation of more than one tooth 
on t..he ratchet wheel -.•hen a 
credit is cancelled. The posi­
tion of this bracket is adjusta­
ble after loosening the one 
screw beneath the mechanism 
mounting plate. It should be 
adjusted so that the ratchet 
wheel teeth may move about 1/1611 
after the cancel solenoid plun­
ger has sealed and the ratchet 
escapement level' has engaged the 
next tooth of the ratchet v.'heel. 

D. INTERLOCi\ING Si··i!TC:H AKD IN­
TERLOCKING RELAY 

The interlocking switch 
(F!g. 24, Item 21; Fig. 19, Item 
M6) is actuated by the cancel 
solenoid (Fig. 24, Item 2; Fig. 
19, I tern Ml) through the con­
necting link. Cont&.ct gap B 

should not close too soon. If 
it does, the cancel solenoid may 
be tripped out before it has 
cancelled a credit from the 
ratchet wheel. If it closes at 
the extreme end of the stroke, 
the contact pressure may be in­
suf f ic1 en t and cause erratic op­
eration. The adjustment of this 
switch is not crl. tical. The 
contact wear allowance may be 
adjusted by bending the lower 
contact blade with a bending 
tool. 

When selections are made, 
the interlockir:g relay (Fig. 24, 
Item 22) will operate after the 
interlockir:g switch has closed. 

The relay is mounted in rub­
ber grommets to prevent mechani­
cal shock reaching it from the 
mounting plate. The normally 
closed contact should open before 
or at the same time the normally 
open contact closes. The normal­
ly open contact should have a 
wear allowance of at least l/32t1• 

6. S O L E  H O I D  DRUM A S S E M B L Y  

A.  ACCESS TO SOLENOID DRU:M. AS­
SEJ'itBLY 

Access. can be gaineu to the 
Solenoid DrUJ!I Assembly (Fig. 25) 
by removing the rear doors of the 
Symphonola cabinet. The solenoid 
drum assembly is bolted to the 
Symphonola frame and may be re­
moved by taking off the two 
screws and one hex nut, removing 
the electrical selector cable 
plug (Fig. 23, Item 13) taking 
out the plug connecting the motor 
carry-over switch and the selec­
tion cancel switch, the plug that 
has two wires terminating at the 
coin tripper assembly and the 5 
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conductor power cord that termin­
ates at the amplifier. For most 
maintenance work, it will not be 
necessary to remove the solenoid 
drum a ssembly from the Symphonola 
chassis. 

· 

B.  SELECTION SOLENOIDS 

\�hen selections are made, 
one of the solenoid plungers 
(Fig. 25, Item 12) should pu s h 
up. A defective solenoid (Fig . 
25, Item ll) may be replaced by 
taking the Solenoid Drum Assem­
bly off the Symphonola Chassis 
and removing the selector disc 
(Fig. 25, Item 8)  and solenoid 
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guide plate (Fig. 25, Item 9).  
When taking off t..l\e solenoid 
guide plate the collector brush 
blades must be unsoldered from 
the leads that connect to them. 
With the aid of a soldering iron 
the defective solenoid may be re­
moved a.no a new solenoid re­
placed. The solenoid guide plate 
and selector disc may then be re­
placed and the collector brush 
leads soldered to their respec­
tive terminals. 

C. MOTOR CONTROL RELAY 

The motor control relay 
(Fig. 25, Item 2) should operate 
when the solenoid �lunger and 
stop pin are up or when the 
motor carry-over switch is 
closed. The motor control relay 
receives its current from the 25 
volt power transformer on the 
amplifier or Master Control Sta­
tion. Its contacts operate the 
Symphonola motor. If the motor 
control relay fails to operate, 
the relay coil may be defective 
or there may be an open circuit 
in the power circuit or between 
the solenoid plunger (Fig. 25, 
Item 12) and t.he plunger contact 
spring (Fig, 25, Item 13) . This 
may be checked with a volt meter 
capable of indicating approxi­
mately 30 volts A.C. 

If the motor control relay 
operates and the Symphonola does 
not start, the most likely 
trouble in the relay would be 
with the con tacts. Either the 
contacts have insufficient pres­
sure or they may be dirty and 
pitted. If the pressure is in­
sufficient, it should be in­
creased by bending the stationary 
contact blade with a contact 
bending tool. If the contacts 
are dirty or pitted, they may be 

I S  

cleaned with a contact burnishing 
tool. 

Access to the motor control 
relay and its contacts is ob­
tained by removing the motor con­
trol relay cover (Fig. 25,  Item 
22) which is held in place over 
the motor control relay by two 
spring clips. 

l f  the motor control relay 
does not open the motor circuit 
to stop the Symphonola motor when 
the turntable is at the bottom 
of its travel, the motor carry­
over switch (Fig. 25, Item 2) 
should be adjusted. 

D .  ALIGl�MENT OF REAR VERTICAL 
HELIX 

To altgn the solenoid selec­
tor disc (Fig. 40, Item 9) with 
the rear Helix (Fig. 40, Item 11) 
of the Symphonola Chassis, first 
loosen the set screws for the 
lower coupling arm, allow a stop 
pin (Fig. 25, Item ll) to engcge 
the selector disc stop (Flg. 40, 
Item 7) and rotate the helix 
until the respective finger is in 
position for selecting the cor­
responding record tray. The set 
screws of the lower coupling arm 
should then be tightened and the 
unit is ready for operation. 

E. PIN CArfCEL RELAY 

The pin coincel relay (Fig. 
25, Item 6 )  operates in conjunc­
tion with the selection cancel 
switch (Fig. 25, Item 16; Fig, 
40, Item 10) to push do1·m the 
selector stop pin when a record 
tray is selected. 

The selector pin reset 
shaft should operate freely so  
that when the pin cancel relay 

-



&rn� Manual •41 Models 7800, 1850, 8800 and 9800 

armature is  brought down it will 
push the selector stop pin into 
its normal position. If the 
reset shaft spring is too stiff, 
the armature may lack the nec­
essary power to reset the selec­
tor stop pin. The strength of 
the spring may be reduced by re­
moving a turn. 

F. SELECTOR DISC AND STOP PIN 
J\DJUSTMEN'f' 

Under normal operating con­
di t lons, no adjustment of the 
Selector Disc \Fig. 25, Item 8) 
is necessary. tiowever, if the 

Solenoid Drum is removed from the 
chassis and dismantled, some ad­
justments should be checked. If 
the plunger is  pushed up slowly, 
the selector stop pin (Fig. 25, 
Item 10) should mechanically en­
gage the Selector Disc Stop be­
fore electrical contact is  made 
between the solenoid plunger con­
tact and the contact spring (Fig. 
26, Item 13}. 

G. SELFJ:::TOR S.li.AFT ADJUSTKENT 

There is an adjustment 
screw t:. t the bottom of the sole­
noid drum assembly which regu­
lates the end thrust of the 
selector s�aft. There should be 
no side thrust of the shaft. The 
selector disc, which is on the 
shaft, should rotate freely. 
�hen this adjustment has been 
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made, the locking nut on this 
adjustment screw should be 
tightened. 

H. COUNTER UN IT 

Should the counter unit 
(Fig. 26, Item 7) fail to regis­
ter each selectin( pulse or fail 
to register at all, a check 
should be made to determine posi­
tively that the unit is  actually 
defective.. If the unit proves 
defective, it should be returned 
for factory repairs and adjust­
ment. The adjustment of this 
unit in the field is not recom­
mended. 

I .  COUNTER RELAY 

The counter relay (Fig, 26, 
Item 8) controls the coun�er 
unit (Fig. 26, Item 7) . Each 
time the counter relay contacts 
are closed, the co\lllter unit will 
register one more unit on the 
dials. Other than seeing that 
the contacts of the counter relay 
are kept clean (by using a con­
tact burnisher when necessary), 
no adjustments are recommended 
for this unit as the contact ad­
Justments are rather critical. 
It is recommended that defective 
units be returned to the factory 
for adjustment or replacement. 



SERVICE NOTES 

I .  P R O P E R  N U M B E R  O F  C R E D I T S  F A I L  
T O  R E G I S T E R  I N  T H E  �tECHA H I C A L  S E L E C T O R  

A.  l'!AG.AZHIE RELJ�Y DOES NOT RE­
SPOND TO COIN 

If the magazine relay does 
not respond to a coin, :a check 
should be made for a loose line 
cord connection at the wall out­
let. 

The magazine relay magnet 
(Fig. SA, No. F3207) may also be 
defecti,re. There may be a broken 
wire or a bad connection on the 
magnet posts. 

B.  TOO FEW PLAYS FOR TEE /!l\IOi.J""NT 
OF COINS INSER'.C'ED 

The coin switches may not 
be mak:Lng proper con tact. If a 
col.n swj.tch fails to make proper 
contact it is usually because it 
has accumulated dirt or film on 
the contact surfaces or because 
the contact surfaces are pitted. 
Dirt or film should be cleaned 
from the con tacts and pitted 
contacts should be polished with 
a burnishing tool. There may 
also be insufficient contact 
pressure. To correct this, the 
contact blades may be bent with 

a contact bending tool to in­
crease contact pressure. 

C .  TOO MANY P.LAYS FOR THE Jl..�mUNT 
OF COINS INSERTED 

One of the coin switches may 
be mak).ng more than one con tact 
when a coin passes the switch 
lever. The coin switch assembl)' 
should be checked and serviced 
as outlined in 1 - B above. 

The play magazine switch may 
not be cutting off. Check for 
binding of any sort in the switch 
le11er or the escapement lever and 
the ratchet wheel. The escaPe­
ment lever should be free of­
binding and have about 1/64 inch 
clearance between the teeth of 
the lever (Fig. 5A, No.  1512A) 
ana. the ratchet wheel (!>To. 1525A) 
as the escapement lever is moved 
to and from the magazi ne relay 
magnet (No. F- 3207) . A weak 
escapement lever spring (No. 1150) 
may cause the esc<;pement lever to· 
fail to hold the ratchet wheel 
after the ratchet wheel has been 
rotated. Th5.s spring may be 
strengthened b�r cutting off two 
or three coils. 

2 .  �OTOR F A I L URE 

A. MOTOR DOES NOT START 

There may be a blown or de­
fective motor fuse on the ampli­
fier. •1ail:e sure the contacts in 
the play magazine are closed and 
are ma."l(ing proper contact. Bind­
ing in the mechanism may place a 
hea'ly load on the motor and not 
allow it to turn. 
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B .  �OTOR DOES !>TOT ST.�T UNTIL 
COUPLING IS DISCONNECTED AND 
JllOTOR IS SPUN WITH FINGERS 

The cause of trouble in this 
case may be a defective starting 
winding switch or a burned out 
starting winding. B)' removing 
the end plate of the motor, the 
starting win.ding switch is made 
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accessible. It should be cleaned 
with fine sand paper Olld wiped 
with a clean cloth. 

C .  ST1IBTING WINDING CUTS IN AND 
OUT CONTINUOUSLY 

Thls ls usually due to bind­
ing in the chassis mechanism which 
allows the motor to just corne up 
to enough speed to open the start­
ing winding switch, whereupon the 
motor speed is imlnediately re� 
duced due to the hea-vy drag , and. 
the starting switch closes again, 

D. MOTOR FUSE BLOWS 

If the motor fuse is blown 
it should be replaced with a 2 . 5  
ampere non-ta:nperable fuse (No. 
14173) . Before replacing, find 
what caused the :fuse to blow . · 
There are a number of reasons 
that rnay cause the motor fuse to 
blow. The most usual reason. is 
the failure to remove all ship­
ping blocks. Be sure the in­
strument is completely unblocked. 

Binding in the transmission sears (Fi�. 4, No. 3054) and {No . 1071) and tight bearings in 
the motor may cause the motor to 
overload. After loosening the 
coupling (Fig. 41 No. 1080) the 
motor should turn freely. 

Record trays may be jarnrned 
due to dirt or grit in the tray 
gt'oove s .  Neither vase line nor 
grease should ever be used to 
lubricate the tray grooves be­
cause the trays are almost cer­
tain to bind. If grease has been 
used in the tray grooves, it can 
be cleaned off by applying a 
light grade of good quality lu­
bricating oil with a brush. 

If the instrument has been 
in a cold place over night, it 
should be allowed to warm up be­
fore operating, otherwise the 
lubrication will be stiff, plac­
ing a heavy load on the motor 
which will often blow the fuse. 

3 .  RECORD TRAY SELECTOR PUtll!fG !JUT 

TWO OR MORE T R A Y S  AT O H E  T I M E  

The selector helix rollers 
(Fig. 6A, N o .  i22c) should be in 
line with the centers of the 
selector pawl springs (No. 1184). 
If out of line so that the roller 
also engages the spring above or 
belo1� the one selected, it may 
depress two pawl springs causing 
two lrays to be withdrawn. The 
selector slide rail (Fig. SA, 

N o .  1181) may have moved down-

ward slightly, or the helix 
(Fig. 6A, No. 6178) may have 

moved up or down. Before at­
tempting to re-align the selector 
slide rail, be sure that this 1s 

necessary. Make certain that the 
selector slide pawls (Fig. SA, 
N o .  1185) are kept in alig!llllent 
with the grooves in wntch the 
lugs of the trays move. 

Q .  T I M I H G  U F  M E C H A N I CAL 

SELECTOR WITH R E A R  H E L I X  

In re-aligning the helix., be 
sure that the proper mesh of the 
ro1ter gears (Fig . SF, N o .  1210) is 
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maintained, so that the timing 
of the selector is not disturbed. 
Tf one or two rollers are out of 
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line with the selector pawl 
springs, the adjustment can be 
greatly simpliried by bending the 
helix roller mounting stud (Fig. 

6A; W o .  1222) slightly upward or 
do11nward u.11til the proper align­
ment of t.he roller with t.he 
selector pawl spring is attained . 

5 .  TURHTA8lE DOES HOT F U H C T I O H  PROPERLY 

A. TUnNTABLE FAILS TO RISE TO 
PLAYING POSITION 

If the turntable fails to 
rise to the playing position, 
there may be i.nsuf ficient or 
faulty lubrication on the turn­
table spindle bearings. Use 
SAE-10 oil. DO NOT USE a light 
sewing machine oil. 

Foreign obstacles such as 
dust or grit m�y enter the turn­
table bearings and cause the 
sha.ft to bind. Dtrt and .foreign 
matter' may be removed from the 
turntable spindle as follows: 
With the turntable in its upper­
most position and the motor cut 
off� by means of the main switch, 
flood generously will oil, �ov­
ing the turntable up and dol'IU 
with the .fingers, and wipe off 
with a clean cloth . Repeat this 
operation until the shaft and 
bearings are clean. Re-oil 
lightly with No. Sl.E-10 oil. 

If the turntable lift 
springs (Fig. SA, No. 1009) are 
too weak, replace with new 
springs from the factory. 

I t  i s  possible that the 
�urntable gears may be meshed 
too tightly. There should be 
slight play betw·een the teeth of' 
the turntable worm gear (l<'tg. 4, 
N o .  l528A) and steel l'lorm (l''ig. 
4, N o .  1022) . �he transn1ission 

i i  

casing (Fig. 4, No. 1040) con­
taining tne steel worm assembly 
can be moved away from the turn­
table worm gear (Fig. 4, No. 
1528A) to allow about .•IJ05" play 
between the teeth of the gears. 

B .  TURNTABLE DOES NOT ROTA�?, 
\i,'HEN IN PLAYING POl:>ITION 

The turntable clutch (Fig. 
4, wo. 1014) in the lower end of 
the turntable soindle should 
have a slight siippage to absorb 
the jar as it engages with the 
clutch pin underneath the turn­
table gear (No. 152811) • If th is 
clutch is too loose it will not 
drive the turntable. In this 
event, the clutch spring (No. 1S15) should be replaced. 

The turntable clutch (Fig. 
4, No. 1014) should engage the 
pin underneath the turntable 
gear (Fig. SA, No. 1528A) . With 
the turntable in the raised posi­
tion, the turntable elevating 
cam (No. 100€) should be clear ot 
tl1e cam roller (Fig. 6A, No . 
1016) so that the turntable 
clutch will engage the clutch pin 
in the turntable gear. It the 
turntable elevating cam does not 
stop in the correct playing posi­
tion, it ca.� be slightly adjusted 
by means of the adjusting screw 
on the clutch release pawl (No. 
1077) �ounted on the turntable 
elevating cam (Fie. 4 ,  No. lOOS) . 
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6 .  I M P R O P E R  A D V A N C E  O F  R E A R  H E L I X  

A. SELR.c'l'OR MECI!ANIS�1 BINDS 

The s elector mechanism 
should rotate freely when the 
selector levers are in the non­
selecti.ng position. Binding of 
any part of the selector mechan­
ism would cause it to operate im­
properly. 

B .  FRONT HELIX PHIS CAUG.<.11' ON 
SELECTOR LEVER TOOTH 

If a seleccor le•1er tooth 
continues to engage one of the 
front helix pins (.Fig . SB, No.  
1254) the helix coula not rotate, 
and would repeat the same selec­
tion. To eli.mln&te this, the 
front helix (Fig. SB, No. 6062A) 
should be lowered slightly by 
lowering t:'le stop pin until the 
helix pins clear the stop teeth 
on the levers above. 

C. IMPHOPER T!i·HNG OF REA.R HZLIX 

The rear helix (1''ig. 6A, 
� � .  6178A) should rotate 21/20 of 
a revolution for each complete 
cycle of the cam shaft. This can 
be ;idjusted as follows; When all 
selector keys are in the cancelled 
position, place the roller (Flg. 
6E, ilio. 1822) in one of the re­
cesses of the sprocket (No. 1221), 
put a pencil mark on the sprocket 
at a oolnt where the roller is in 
contact - then start the mechanism 

in motion and watch the rotation 
of' the sprocket. It must turn 
21/2Q of a revolution, or one 
recess of the spi·ocket past the 
�encil mark, and the lock roller 
(.No. 1822) must stop directly :i.n 
this recession. The rotation of 
the selector is controlled by the 
segment gear (Fig. 5A, �o. 1807) . 
If the am01mt of rotation of the 
selector is not correc�, sn ad­
justment can be made .by adva.Dcing 
or retsrding the small adjusting 
screw in the segment gear (No. 
1807) • Tnls segment �ear rotates 
the helix through the small driv­
ing gear (I<'ig. 5F, No. 1809) th�:t 
is mounted on the selector shaft 
(No. 1816) . 

D. HELIX LOCK ROLLER S�OPP QN 
SPROCKET TOOTH 

When t.be Sym9honola 1dth the 
mechanical selector .is pl.2.ying itt 
rotation, the helix may be stop-
9ing with t1'1e lock roller (No. 
1822) resttng on a tooth of the 
Sl)rocket (No. 1221) .  This will 
happen when the rear helix is 
not properly timed as explained 
above. �'he segment gear (Flg. 
6A, No. 1807) does not travel the 
proper distance. �'he helix (No. 
6178A) should stop after being 
rot�ted in such a position that 
the helix lock roller (Fig. 5E, 
No. 1125) rests in the recess of 
the s in·ocket. 

7 .  CHA H G  I HG M E C H A H I  SI� HOT S E T  
I N  OPE R A T I O H  A T  E H D  O F  R E C O R D  PLAY 

A.  WORJ{ CR D.l'.MLGED STOP GROOVE 

If the stoi;i grooire in the 
record is worn out or damagE?d, 
di scard such a record and replace 
it with a new one. 
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B. BINDING OF TONE AR�1 SUP?ORT 
ROD 

Binding of the tone arm sup­
port rod (Fig. $1.,, No. 1121) may 
cause it to skip over and not 
follow the groove. This binding 
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should be remedied be�ore at­
tempting any adjustments, 

lliiCORReCT CUT-OFF ADJU!::JT,'·1E'NTS 

The che.nging mechanism should 
be set in ope.rat.ion when the 
needle enters the stop groove and 
has travelled to within a distance 
of 1-7 /811 from the center of the 
turntable spindle. Should adjust­
:llents be necessary, refer to 
(Fig. ec) and mak.e ad.iu:;tments 
with Che adjusting screw (No. 1085) 
until tne proper setting has been 
made. Occasionally a record may 
be found where the :ll.USic has been 
recorded .Pl!St the limits set for 
the cut-o�f mechanism. I t  is ad­
visable to re.set the mechanism to 
trip oft .for such a record. 

D .  Bir�DihfG OF 'i'!i1'1•iSM.Ib"SION hD.Ri'>I 
SE.l\FT 

'!'he transmission worm shaft 
(Fig. 4, No. 1041) may be bind-

ing. t t:  should slide back and 
forth f:reely. The steel worm 
gear (Fig. 4, No. 1071) and the 
lal'ge worm gear (Fig. 10, No. 
3054) may :nesh too tightly, 
causing the shaft to bind 
slightly, or the flat spring 
(l''ig. 4 ,  No.  1075) 1oay be too 
weak. The spring 1oay be strength­
ened by removing and reforming 
the bend., taking care not to make 
the bend too sharp or the spring 
make break. 

E .  BINDING OF TRIP LEI/ER 

If the trip lever in the 
rear of the cabinet is binding in 
the hole through the rear panel, 
it may eause pressure against the 
clutch retaining yoke (Fig. 6C, 
Wo. 1508) prevent.ing the Yoke 
from engaging the clutch retain­
i....'1.g lever (No. 1052 ) .  'l'he trip 
lever should work freely with the 
rear :;:>an el :i.nstalled. 

8 .  H E E D L E  D O E S  H O T  E N T E R  
RECO R I:>  G R O O V E  P RO P ERLY 

A .  ALIGNMEl�T 01' NEEDLE WI'l'E EDGE 
01" IlECO.hD 

As the turntable comes up 
with a record, the needle should 
contact the record about 3/32" 
i'rom its edge. '.l.'his is  t.ne con­
dition for an average record 
which will be found to be approx­
imately 9-7 /811 in diameter. The 
a�justa ble support hook (Fig. '3A, 
No. 1846) or 3115 that holds the 
tone arm in �osition as  the turn­
table is being raised, may be ad­
justed so that the need.le will 
rest in its proper position on 
the record. 

B .  NEEDLE F f..ILS TO .ENTEil GilOOVE 

I.f the needle stays in one 
position on the record anc does 

�ot enter the playing groove, lt 
may be caused by binding of the 
tone arm support rod (Fig. 5f.., 
No. 1121 ) .  It is also possible 
that the instrument may be tqo 
far out of level. liliy binding in 
the tone arm support rod (No. 
1121) shoUld be traced down and 
remedied, as th.is will cause im­
proper reproduction of music as 
well as excessive record wear. 

If the instrument is too fGr 
out of level1 .it should be lev­
eled up so all pa rt s may func tion 
properly. 

A tone arm booster spring 
(No. 1124) is shorm. in Fig. 3A. 
This may be adjusted if necessary 
to assist the movement of the 
needle toward the playing grooves 

2 3  
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of the record . If the tone arm 
booster spring i s  adjusted with 
too much tension, it may cause 

the tone arm to skid across the 
record qnen the turntable rises 
to the playi.ng position. 

9 .  �IOTOR CARRY 0 VER S W I T C H  AD JUSTMEtH 

A. CONTACT PRESSURE 

The Motor Carry Over S�;itch 
(Pig. 81 N o .  6l79A) should be so 
adjusted that it will just open 
when 125 grams pressure (approx. 
5 02.) is applied with a gram 
gauge on the movsble blade at 1 
inch from the end. This adjust­
ment i s  made by means of a spring 
be.nder . 

B .  DEGREE OF CONTACT OPENING 

When in the "o:ff" position 
contact's should be adjusted so 
that they will be open from 1/1511 
to l/811• · 

C .  TIMING OF MOTOR C.!!RRY OVP.R 
SWITCH 

Af�er the contact �ressure 
and spacing have been adjus ted, as 
described above, the tillling i s  to 
be done by means of adjusting the 
switch position. In order to ac­
�omplish this adjustment, the 
6ymphonola chassis is to be oper-

ated until the turntuble is just 
at the bottom of its stroke. 
Under this condition, the switch 
i s  t.o be loosened and slid up or 
do1m until it just opens ��e con­
tacts. It stould then be thor­
oughly tightened at this point. 
Arter this is done, the Sym­
phonola chassis should be oper­
ated and c�ecked to see that the 
turntable stops just at the bot­
tom of its downward stroke. 
This i s  a test of the timing ad­
just�ent. If i t  stops too late, 
the helix may be rotated OV$r 
the :r:,e.itt p:ln. If this happens 
ond the next oin is selected i t  
will be impos sible for this pin 
to be pushed all the wa)r up be­
cause it will be stopped b)r the 
8$lector Disc Stop. If this par­
ticular numoer is selected, no 
play will result. On the other 
hand, if i t  stops too early, the 
turntable will not be completely 
at the bottom or its stroke and, 
as a result., it will be impossi­
ble to slide out the lower record 
trays. 

10. W A R B L E  Q R  TREMOLO E F FECTS I H T H E  � w s  I c 

Sometimes the music will at>­
pear to be wavering or var)•ing :in 
loudnes s  a t  a rather high rate 
causing a warbling of steady 
notes or a tremolo. Several 
things may contribute to this. 

Occasionally iron filings 
near tne permanent magnet or the 
needle in the pickup may be set 
in vibration distorting the tone . 
Very often loose needles or de­
fect1 ve needles will cause tone 
warble. 

· 

Gummy oil or dry bearings 
will cont:ri·oute to tone warble. 
The bearings should be washed 
clean and new oil applied. 

The motor should be mounted 
f!'ee in its spring suspension aP..d 
the couplings on the motor shaft 
shoula run true. If tnese 
couplers are eccentric or if .the 
shaft. is not properly aligned it 
might contribute to this warble 
effec. t. 
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"Burrs1t or nflats" on the 
turntable spindle No. 1121, Fig. 
6A, and the varying surfaces may 
also produce the wa�bling tone. 
These burrs should be polished 
off to �llow free movement of the 
spindle in the bearing. 

The teeth in the fiber gear 
No. l528A, Fig. SA, should b e  
properly 11worn in'' . By applying 
pressure to the fiber gear, push­
ing it in the direction of the 
worm gear, it is possible to wear 

down objectionable points in the 
gear. The Pr€ssure should be ap­
plied w.i. th a soft smooth material 
preferably a block of wood; it 
should be just enough to slow up 
the motor slightly and should be 
a�911ed for about one minute. 

The small retaining yoke No, 
1024 which holds up the fiber 
gear hub should be free when the 
turntable i s  in the playing posi­
tion. 

1 1 .  SLOW R E C O R O  START 

Occasionally the music 
sounds a s  though the turntable 
started rotating too slo•.lfly. 
This is invariably caused by a 
tight clutch spring (Fig. 4, ltem 
1815) . 

The clutch is too rigid a.."Yld 
when it first engages the turn­
table drive gear (Fig. 6, Item 
1528A) it rotates the turntable 
ahead of t..he point of engagement. 
While it coasts, the music starts 

playing and it sounds as though 
the turntable is runni.."'lg at slow 
speed. The clutch then catches 
up with the turntable and it con­
tinue� to be normal. 

This can be remedied by re­
ducing the tension of the clutch 
spring. A small screw-driver 
should b e  used to push the em­
bedded end of the spring back, 
1m,1inding it and causing i t  to 
have less tension. 

I 2, A D J lJ S H I E H T  0 F S Y M P ll O H O L A  

CLUTCH T H  ROW OUT L EV E R S  

This adjustment consists es­
sentially in properly aligning 
the two levers ( Fi � . 6C, Item 
1052 and Item 1507) on the re­
set shaft (fig . SD, Item 1511) . 
Before starti.11€ any adjustments 
be sure that the turntable is in 
the playing posl tlon with the 
bronze roller in the lowest part 
of the cam. 

�lso be certain the trans­
mission clutch and pin (Fig. 4, 
No. 1509) is flush with the end 
of the shaft. In early models of 
Symphonolas this clutch body was 
fastened with setscrews. Next be 
sure that the collar holds the 
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fork against the casting when the 
pin is a t  the bottom of the slot 
in the worm gear . 

The Clutch Retaining Lever 
(Fig. 6C, No. 1052) is the first 
to be permanently set. Bowe•rer, 
first take the Transmission Clutch 
Release Lever (Fig. 6C, No. 1507) 
and tighten it on the shaft in 
approximately a vertical position. 
Now place the retaining lever up 
against the Yoke bar {being care­
ful it does not rub against the 
inside of the Yoke (Fig. 6D, N o .  
1508) and then holding i t  there 
with your thumb, draw· back on the 
Clutcf\ Release Lever until you 
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have approximately 1/3211 (no 
more) space between the end of 
the pin in the transmission clutch 
(Fig. 4, N e .  1509) end the pin in 
the turntable worm gear shaft. 

Now loosen the Transmission 
Clutch Release Lever again and 
slide lt along the shaft until it 
is in line with the heed of the 
screw on the Caro Shatt Clutch. 
Throwout Pawl (Fig. 4, No .  1077) ; 
then tighten the screw on the Re­
lease Lever just enough so �s to 
hold its position on the shaft 
but not so tight es to lock 1 t,  
The angle of the lever on the 

sheft should be such that when 
the throwout pawl is brought up 
ageJ.nst it approximately i/16" of 
tts upper edge will be under the 

horizontal flet pert of the lever. 
When in this position, tighten 
the locking screw on the Release 
Lever. 

In tightening the screws 
which hold the levers to the 
shaft a proper screwdrl ve:r.· should 
be used to set the screws up 
tight and the lock nuts should 
be tightened 'Iii th a wrench while 
�he screws are held with a screw­
driver. 

1 3 .  SOUllO E�UIPMEHT 

A .  SOUND EQUIPMENT APP.ARENTLY 
"DEAD11 

Note whether the light fuse 
(Fig. 10, !tem 15; Fig .  13, Item 15; Fig. 16, Ite� 15) on the 
amplifier is blown. It it is 
blown, replace it with a 2-1/2 
ampere fuse (No. F-7846) . Before 
replecing, test for shorts in the 
light circuits. 

Mal<e certain that. t.here is a 
seperetion bet•11een the contai:?t 
points of the pickup shorting 
switch (f'ig. 6.A, No. 6005-l.) . 

Check t o  see 1.f the needle 
is making contact wit..lt the rec­
ord. 

�lith the ins trument on, the 
turntable rotating, the volume 
control on full, and the pickup 
shorting switch in open position, 
remove the 6J5GT tube (i' ig. 10, 
ttem 02; F1i;. 13, Item 52; Fig. 16, Item 30 ) nearest the socket 
marked np.u.1'f .A loud click 
should be heard. It no click is 
heard, the trouble will be in the 
amplifier which should be checked 
by a competent sound or radio re-
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pair man. I f  e loud click is 
heard when the tube nearest the 
socket. marked t•p. ll. 11 is re!llov e:d, 
then the trouble nrny be in the 
pickup shorting Sl'litch, the pick­
up wires, er the pickup itself. 

B. DISTORTED TONfi �UALI'l"Y 

Remove the needle and check 
1.ts point under a good light. 
Sometime s a needle that has worn 
badlY 'll:lll still pletY some rec­
ords, but will fail to enter 
properly the more n�rrow grooves 
ot others. A needle in this con­
dition will ceuse poor �uality 
reproduction and should, of 
course, be repla ced. 

The n.eedle screw may not be 
tight enough . 

Mal<e cer ·tain that the rec­
ords are still Jn fairly good 
condition. This is very impor­
tant, for t:t.e reproducti.or. of 
music will still be poor ii" the 
record is bedly ?101·n, or dei'ec­
ti ve, ever, though the entire 
sound equipment is in per!'ect 
working order. 
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A shorted or defective tube 
is often a cause of faulty tone 
quality. 

A loose connect.ton at the 
pickup terminals or the terminal 
block on tt.e chassis can s:ffect 
the tone quality. 

Check the volUJ!le control by 
rotating i t  when a record i s  
being played. I f sudden cnanges 
lr1 volume are notlced, the cause 
may be dirt between the contact 
arm and resistor in the control, 
or a worn resistor. It is often 
possible to remove dir� or scale 
ty rotat1ng the control back and 
forth rapidly. ! f 1  after trying 
this, the control still causes 
sudden changes in volume, when i t  
is rotated slowly, replacing of 
the control is a�visable. 

C. �!OTOR HUM 

Bum is sorr.etimes caused by 
the "motor when the loops in the 
motor mounting springs {Fig. 4, 
No. 1841) touch where they cross. 
Thls happens when the spr1ngs be­
come damaged in handling and can 
be corrected by bendj.ng them so 
they do not touch. 

D. HUM DURING W.i\Rff,U.P PERIOD 

On some of the earlier type 825-5 and 825-lO amplifiers. a 

slight hum was noticeable When 
the tubes in the amplifier warmed 
up. 'l'o eliminste this hum, the 
heater of one of the 6J5GT driver 
tubes (Fig. 10, Item 33; Fig. 13, 
Item 33) sboulc be removed from 
the € . €  volt winding of �he am­
p lifier power transformer (Fig. HJ, Item 23; Fig. 13, Item 23) 
and connected to the 6 . 0  volt 
winding of the program lighting 
transformer (Fig. 10, Item 2 5 ;  
F i g .  lo, Item 25) . By changing 
t h e  wiring to the heater of this 
tube (Fig. 10, Item 33; Fig. 13, 
ltem 33) to correspond with the 
schematic diagrams (Figs. 9 and 
12), the hum during the warmup 
period will be entirely elimin­
ated. 

E. MICROPRONIC TUBES 

Due to the high gain and 
audio output of the type 825-5 
and 825-10 amplifiers, the input 
6JSGT tube {l"ig. 10, Item 32; 
Fig. 13, Item 32) occasion�lly 
becomes rn1crophon ic. Inter­
changing this 6J5GT tube with 
either of the 6J5GT driver tubes 
(Fig. 10, Item 33 or 34; Fi g .  13, 
Item 33 or 34) may eliminate 
this condition, and if it does 
not, the 6.J5GT (F'i g .  lO, Item 32; 
F l g .  13, Item 32) tube should be 
replaced with a new tube. 

I � .  PROP ER H U M B E R  O F  C R E l> I  TS F A I L  
TO R E G I S T E R  I H T H E  EL E C T R I CAL S E L E C T O R  

A .  CREDI'l' MAGNET DOES NOT RE­
SPO�D TO COIN 

If the Credit Magnet does 
not respond to a coin, a check 
should be made for proper c6n­
nection of the coin chute to the 
Solenoid Drum. The credit mag­
net ( F l g .  24, Item 17) may also 
be defective. There may be a 

2. 7 

broken wire or a bad contiection. 
In checking the credit circuit, 
ref er to schematic diagram (Fig. 
21) which shows complete circuit 
and components involved. All 
plugs should be checked for 
proper seating and contact points 
of series relay should be ir� 
spected. 
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B .  COIN SWITCH CONTACTS l�OT 

PROPERLY ADJUS Tl!:D 

If a coin switch in the coin 
switch assembly fails to make 
proper contact, 1t is usually be­
cause it has accumulated dirt or 
film on the cont�ct surfaces or 
because the contact surf aces are 
pitted. Dirt or film should be 
cleaned .f'ro:n the contacts and 
pitt&d contacts should be pol­
ished with a burnishing tool. 

There may also be insuffi­
cient contact pressure. To 
correct this, the contact blades 
ma�' be bent with a contact bend­
ing tool. 

C .  :ftkTCHET ·wl!Ef.L l!:SCAPE7�ENT 
LEVER TOO FAR FRON CREDIT 
MAGNET 

when the x·atchet escapement 
lever (Fig. 24, rtem l.3) i s  too 
far from the credit magnet (Fig. 
24, Item l7) the magnetic attrac­
tion will not be sufficient to 
move the escapement lever and 
store credit on the ratchet 
wheel. If the escapement lever 
engages the teeth of the ratchet 
wheel more than 1/16", the 
ratchet escapement stop bracket (Fig. 24, Item 16) may be moved 
closer to the credit magnet. If 
the engaging tooth of the es­
capement lever clears the teeth 
of the ratchet wheel bY more than 

l/Z.21! when the escapement leve1· 
is sealed against the credit pole 
faces, the credit magnet may be 
moved toward the escapement 
lever. 

D. RATCHET ESCAPEM�T LEVI;'.R 
ALLOWS TOO MANY PLAYS F'OR 
COINS INSERTED 

The hook on the end of the 
ratchet escapement lever (Fig. 
24, Item 13) to which the 
escapement lever spring (Fig. 24, 
Item 14) is connected may fail 
or nearly fail to engage a tooth 
when the escape.lllent lever is 
slowly moved to�ard t.�e credit 
magnet by hand. This may be due 
to too great a distance between 
the ratchet wheel and the escape­
ment lever or to a derormation 
of the escapement lever. I t  can 
usually be corrected by spring­
ing the two engaging points of 
the ratchet lever together. 

E .  RATCHET W-rlEEL BINDiflG 

The shoulder on the shoul­
der screw (Fig. 22, Item 38) may 
clamp the ratchet wheel assembly 
to its support bushing. To 
remedy this, file the hub on the 
ratchet wheel sltghtly. Birt or 
an accumulation of plating may 
cause the ratchet wheel to bind . 
l'he parts should be thoroughly 
cleaned or dirt or plat1r-g and 
should be oiled. 

I !:> , ELE C T R I CAL S E L E C T O R  MA!( E S  N O  

R E S P O N S E  WHEN B U T T O N S  A R E  P R E S S E D  

A. GENERAL CAUSE 

I t  is assumed that there i s  
credit on the ratchet wheel . If 
the series relay does not oper­
ate when a selection button is 
pressed, the trouble can be 
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fol,.\11(! �y lnvestig�ting the series 
relay circuit (Fig. 20), t..1rough 
the selector switch, the credit 
svlitch, the interlocking relay 
contacts, the series relay coil, 
the solenoicl.s end the countex­
reley, 
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B. CREDIT SwlTCf. CONTACTS 

If the credit switch con­
tacts ar-e open or- make poor- con­
tact, the starting relay will be 
inoperative. If necessary, the 
contacts may be cleaned with a 
burnishing tool. The contact 
pressure may be increased by 
bending the wov!ng blade w!th a 
bending tool. 

C. IN'lERLOCKING RELAY CONTACTS 

The nor-mally closed contacts 
of the interlocking relay ( F i� . 
24, Item 2 2 ;  Fig. 19, Item M7) 
are � part of the series relay 
circuit. Oil or dirt ol· a com­
bination of oil and dirt mey 
prevent these contacts from 
closing. They should be cleaned 
o� oil and the surface polished 
with a burnishing tool. 

1 6 .  CRE D I T  D O E S  HOT CAHCEL O H  E L E C T R I C .\  l SELECTOR 

A. SERIES RELAY CONTACTS 

The contacts of the series 
relay (Fig. 24, Item 1) should 
have approximately .02011 wear 
allowance. Both contacts should 
close at the same time . I! the 
large contacts do not close, the 
cancel solenoid cannot operate. 

B. CREDIT CANCEL SOl'.,ENOID 

The credit cancel solenoid 
(Fig. 24, l tem 2) should have a 
res is 1�ance of approximately 1 .  5 
ohms (plus or minus 10%) . Cr-edit 
may fail to cancel if this coil 
has shorted t"urtls. If the coil 
is defective, it should be re­
placed . 

C. XATCliE'!' wEEEL ESC.�.PE7-wR! 
LEVER 

The r-atchet wheel escape­
r�ent lever (Fig. 24, Item lo) 
should engage the teeth of the 
ratchet wheel by appt'o}:im;stely 
1/3211 to 3/64". The ratchet 
escapement stop bracket (?ig. 24, 
Item 16) should strike the 
ratchet escapement lever a t  the 
lower edge of the escapemeh� 
lever. If it strikes the escape­
ment lever at any other point, 
the escapement lever- is likely to 
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bounce a...'1Ji fail to engage the 
tooth of the ratchet wheel. 

D. SOLENOID GOIDE STOP BRACKET 

The solenoid guide stop 
bracket is that bracket nearesL 
t.l>ie credit cancel solenoid 
through �ich the connec�ing 
li:nk of: the S011!m.Oid plunger and 
the engaging pawl. slilies. One 
edge of this bracket serves to 
stop the ratchet wheel from turn­
ing far enough to cancel more 
than one credit. It should be so 
adjusted that after- the solenoid 
has sealed, the ratchet wheel may 
rotate about 1/16�, if measured 
at i t s  circumference . This 
bracket is adjustable after 
loosenir..g the mount.il\g screw. 

E. RATCHET WP.EEL STOP Bru.C"tCZr 
Il��.RES 

The last eredit may fail to 
cflncel if the engaging pin on the 
credit wheel strikes the ratchet 
wheel stop bl'acket. This may con­
t?·ibute a bounce: causing the 

wheel to rotate backward and pre­
vent the ratchet wheel eseapement 
lever from engaging the desired 
�ooth on the ratchet wheel . The 
stop may be bent back to re�edy 
this trouble. 
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1 7 .  MOTOR DOES HOT START W it E H  A S E L E C T  I OH 

I S  M A D E  OH T H E  E L E C T R I CA L  S E L E CT O R  

(1 . GENERAL 

In all of the f'ollow1ng 
discussions concerning the 
failure of �ne motor to star�, 
it is assumed that the selections 
were made and that the series re­
lay in the electrical selector 
has operated. A cancellation of 
credit is an indication that the 
series relP.y has operated. 

B .  SOLENOID eLUNCER DOES NOT 
PUSH. UP 

If the solenoid plunger 
(fig. 25, Item 12) does not push 
up, it is probably caused by a 
defective coil, or by dirt and 
·grease guiwning the plunger and 
the solenoid stop pin (Fig. 25, 
Item 10) • It is also possible 
that the selector stop pin may 
strike the stop on the rotating 
selector disc, which ·.vould pre­
vent the solenoid plunger contact 
from being raised high enough to 
plose the motor control rel<::y, �ee timing of motor cQrry over 
switch Section 9, paragraph ncn.) 

If the selector solenoid 
(F'ig. 25, Item 11) ls defective, 
it should be replac-ed as dis­
cussed under "Operation and 
Maintenance." 

When the solenoid plunger 
and selector stop pin are stick­
ing due to oil or dirt, the 
foreign matter should be cleaned 
from the moving parts so that 
they may slide freely . These 
parts should not be lubrica�ed. 

C .  Jll.OTOR CONTROL RELAY DOES NOT 
oeERATE PROPF�LY 

v.'hen a solenoid plunger is 
pushed up, the grooved contact 
surface on the lower portion of 
the solenoid plunger makes con­
tact with the plunger contact 
spring (Fig. 2f>, Item 13) ai1d 
operates the motor control relay. 

If the relay does not oper­
ate, it may be defective or it 
may not be receiving energy. The 
relay receives its energy from 
the 25 volt transformer on the 
Slllpli.fie r .  

If the relay operates and 
the motor 6.oes not run, the motor 
is probably defective or the con­
tacts on the motor control relay 
are not completing the circuit, 
also the motor fuse (Fig. 27, 
Item 2) may be defective. 

If the contacts are dirty, 
they may be cleaned with a 
burnishing tool. I f  they fail to 
make contact, the lower contact 
blade may be bent with a contact 
bending t-Ool until there is wear 
allowance of at least l/32". 

D. .MOTOR COifi'ROL CIRCUIT 

3 0  

Fig. 27 is a schematic dia­
gram of the motor control relay 
and the Symphonola motor. This 
diagram is simplified t o  shov1 
only the circuit of the motor 
control relay and the Symphonola 
rootor and is self-explanatory. 
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1 8 .  S E L E C T I O N S  F A I L  TO R E G I ST E R  O H  
S O L E H O I D  D R U M  A S S E M B L Y  

If a selection i s  x·eceived 
at the solenoid drum, a plunger 
and selector stop pin will be 
pushed up starting the motor. I t  
is assumed that if select:Lons 
fail to register on the Solenoid 
DrUln Assembly (Fig. 25) that a 
push button has been pressed and 
the series relay (Fig. 24, Item 
1) in the Electrical Selector 

has operated . f·. cancellation of 
credit is an indication that the 
series relay has operated. 

The symptoms and Temed ies 
to be applied are discussed in 
the above paragraph entitled 
"Solenoid Plungex· Does Not Push 
Up" under Service Notes. 

1 9 .  ADJUSTMEHTS 0 F S¢- 10¢-2S¢ SLUG R E J E C T O R  

A .  LE1TF:LING 

It is absolutely necessary 
that the 5¢-10¢-25¢ slug rejector, 
used in Cabinet Models 8800 and 
9800, be level. The spirit level 
(Fig. 30r  Item A) is provided for 
this purpose. To level this 
Wlit, loosen the two wing nuts 
near the top of the assembly and 
move t.he unit to the back or 
front as required to exactly 
center -::he bubble. Af'ter level­
ing the slug rejector, it is 
necessary to ad1ust the scavenger 
linkage (Fig. 30, Item B) so that 
when the door is closed and 
locked there will be approximately 
1/16'1 free play in the scavenger 
button be.fore it engages the 
scavenger levers. 

B .  25¢ ADJUSTMENT 

The deflector for fast mov­
ing 25¢ si�e slugs of brass 
lead, zinc or german silver

'
may 

be adjusted by shifting the de-
£ lector sr.rews (Fig. 30, :Ctem C ) .  
.L.f any of these slugs are ac­
cepted, move the deflector dowr.; 
if moved too far doi'l!l quarters 
will be rejected. If co pper 
slugs are being ac�epted, the 
deflector for slow moving 25¢ 
slugs (Fig. 30, ltem D) must be 

8 1  

moved out; if moved out too far, 
quarters will be rejected. 
C .  1 0¢ ADJUSTMENT 

If 10¢ size slugs of brass, 
lead, zinc or german silver are 
being accepted, the adJustment 
for fast moving 10¢ size slugs 
(Fig. 30, Item E) must be moved 
in ;  if moved in too far, dimes 
will be rejected. If 1 0¢ size 
slugs of copper are being ac­
cepted, the deflector .for slow 
moving lOt size slugs (Fig. 30, 
Item F) must be moved out, lf 
moved out too .far, dimes will be 
rejected. 

D. MISCELLANEOUS 

No adjustment is necessary 
.for 5 rt colns.  Items 11G11, nfin , 
and 11ru, Fig. 30, are the mag­
nets for 25¢, 5¢ and 10¢ coins 
res pee ti ve ly; it is  recommended 
that the magnets never be removed 
unless absolutely necessary. If 
the magnets are removed, they 
should be handled with cai·e and 
a so.ft •1iron l�eeper" should be 
slipped across the pole pieces. 

The 10¢ scavenge1' gate 
(Fig. 30, Item J) has an adjust­
ing screw (Fig. 30, Item M) 



Service Manual '41 Models 7800, 7850, 8800 and 9800 

which is set to just close it. 
If the adjusting screw is too 
far in, the rear scavenger gate 
(Fig. 30, Item 0) will be held 
open. 

The 5¢ undersize gauge (Fig. 
30, Item K) must work freely at 
all times. If  any adjustment is 
made here the unit should also 
be tested with dimes since the 
wire feeler on this gauge also 
serves to deflect dimes into the 
proper path. 

The rotary quarter sizer 
(Fig. 30, Item L) has no adjust­
ment, but it is important that 
it work freely at all ti:lles, 

3 2  

turning easily under the weight 
of a quarter. USE NO LUBRICANTS. 

The scavenger wiper blade 
(Fig. 30, Item N) is effected by 
the adjustment of the deflector 
for fast m�ving 25¢ size slugs 
(Fig. 30, Item C) . It  is im­
portant that this part move 
freely and returns to its normal 
position when the scavenger is 
released, otherwise a quarter 
may be rejected. 

(Fig. 30, Item P) is the 
slug outlet and Items nQ" , t•Rn 
and ''511 are the outlets for 25¢, 5¢ and lOi coins respectively. 
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F-102S 
i'-18�8 
F-18'9 
f-1�4 
F-l&<S 
r' ... 1811: 
r-is.:a 
f-SO:?� 
r-ace3 
i�(f4 
r-roe� 
F�llO 
1·-�lll 
r �us: 
�""1�S 
t-&1e; 
F�..O 
F' ... �� 
?-31?03 
?-5206 
'-:ll!J.J. 
F-<.OOS 
)"'�)..18 

f'IGtlitt .110. 8 

SYNPJIO�OLA �lcSSIS - P.ElP. \!IE'h PAftTS LI ST 

DESCRIPTI O!i  

;<r.er t't'a.r� • • • • • • • •  

11.al'l.tabl� m.�!Vat.� 1,i:-•nr 
1'w.•at.!ble c:l..!:vsting �� • 

Tw.·11"'..a'::ile E:lna.tillg Ca:n. I.ever 
Sp&cer Llnk • . .. • • • 

!:l.evet.:lne Lewr S9I':lng . . .. .  
'I\rnta91e Spindle • • • • � • 
tlevat.3og 1b.r'ut:t �nrJng: • • •  
'l\tmt.OO!e L :Jft.1 u,;; Ct1Ro Rolle:-. 
�ntMle Lil'tjo.t; Llo.k S¢r1.tw. 
'l\.l.r1'ft�1lil.1.� Gc�r �t�cor • . • 
Cl':!t<!h r-� .... � P.cd a.-..�� . .  
Clutch Reta1»!nS. lAv�-• • • •  

Clutch Ji'.e1�\1tltJ Yoke fivo� l?Jn 
{:!.u'f4:h Re'W.jninG Lok€) Pivot Collu.r. 
Cl ��ch R..:�il:\i<l.f, 'P.r.-l¢�C P�wl. 
Clll�� 1le�3.!:1s.nR ·:rol-.¢ 1\:�sio11 S!l::iug. 
c.lut..:ch Rt:ta!a1ng YNe P.ad:. 
Reoord 'f're.y • • .. � • .. • • • 

Record •tray Lxk S;c-!rig .. • • • 

Record 'i'l<QY 591.ect� Slide P.!.•••l S�·il'lt. 
Reeord Tr.fly Lxlo: S.':dll( -� 

�ooo .U-m Sp1o.dl1h • • • 

'lous Ar·m TrJP 0;.Y Lever • 
To»c llrm Booster Spn.11, • 
To��e /(rm Cap P.QJ.l�:t" • • •  

'l:o:::e Ar·m Carn P.cil..'!.��- S�:rev.· • • 

Sele.e-:or SlMe (CastJ»g. 0:\2.)•) 
Sel.ec-:..of' Sl!dk P.eil • • • • 

�cle·::t.o: $llde PsWl • , • • 

�cl-ec'iof" Sl!de P<ft'l;l SJ:rJJtg. 
;;icl.e·�Wr Slide c:ti.nk. • . • 

Selc.eto:- Slide- COD!l$Ct.1ng Roe 
Sclc�t.or eevel Octi.r . • • 

Rcti;- U�lir. Leck l>p:ockct •• 
S1:l:lx St.W. • • , • • , . 
llea:· H-;1.1.x St.U::: f«>l.1.e:r.. • • . 

Tl'!l.(ls1:\bSSon Cl \:ctl.:ti fi�lc..O:\sc Le-;er • • • 

�al\SJl'i.selo� Ret.e.iu'J.118 toke f.sde en<:1 :Plat.�� 
-:;::?'ru:>l:Jt(i��.on Clut.ch �lesse Roe me 1•�..s .. 
T"-.zrJ'I"'�� E>ri•te Cear Eub and ?i.r.. 
PP.&�· nelAx Co:\c1. P.oti uruJ kr-111 • • •  

J�ea!· tfc::lix O�e:re: .. iC1e �1m • • .  • • 
i�ar 11�11.x !.o�k J.i.n>. .\l"m Rollcf' . 
f»ru· Helix Loel: L!.uk CuiC.e Sz�·�. 
R(J.:i.:- Helli Lc::.lr Li.N:: 'Sprl.Og • • • 

Rew llc:lix Op<1:�t!� �egMnt �<&nr 
?Ji�:· lJcli� 0�:<1.t!.<1.� PJC1!on • • •  

F'.ca.:· uels.x �.:-a.!.'..n� Rtlt4tiqt /.1.(1.Qt;\l 
Rear ll�l�Y. Ot>e:rs.�il'l.li P11.\,<�tit:· .. Fnwl • 
Resr Helix o�.�:e.t.!<1.S: ;t&t.-etie� ?nwl SOt"OW 
P.oer Helix O�t1ng Cl'l::W�� l!.cdy • • • •  

Rqer Helix. OP!Jrat:Jns Cl.ut.ch S?l-'ine • • •  

P.eilr �elix Of€:'ating Clutch Sp!::ldle • .. 

P.ctir Hel:lx. Leck: Lever . . . . . . .. ..  . 
!'>.:..:- HoLir. Loc':k � �ati� 'F.olle:'. 
P.et.:· u�llx. J..o�k Wvcr 0'10':'o.t!n.& Rolle:-: Sc:r:ew. 
ito� S�l� S,Pro�ki;t Le�kint RolJ.qr. .. • · · • 
� :iel!.X s.-�:ock�I. W...k:ir.g it�ller Screw. • • 

� Helb: Selhctor Slide Corolec":lng a:-rir..g 
ke-sr i::el.!.Y. t.ock: Levet: Act.uewng S:rr1l'l,S'. 
'l'ono J..xro (�s:.tJng \July) 
Tone A;-m 'Fot:t • 
T.;iW::i Jt.;·m cat<"b. 
TOM ilrm MSt 
Stlid. • • • • • 

'f�ust Colle:t • 
Cm �ft Driv� Oeor" 
Tone 1\rm Sp�dle J'elt J:liJsl-:b\S 
'tooe J�ir. L!Ght Weigh-:. Pick�U;> 
ToM J...'"'111 iFl.e:.;f, Pc:.;t. 
Tone llr111 Cat.cl\.. .. • • 
Tc::n(l; Arm ROO • • • • •  
Cl..:.tch. �tab\�£ Yo� f>.4j. 8ct-�. 
Rear Seli.Y. Upp.e.;:> �lltg. 
i<a:-: llc::l ix Sh.9.fi .. , • • • 

r.<.otor CGrr-...-o'O'(Jl" �••itc� • .  

Rear l::lelix D.rivs .S?}.Mle. 
Motor �,.,it.cl\ Shi�l'-1 

.Swit4Ji AWol'\Ol.Y .. ..  

1'0 &T tldA:I ACe<;m'b4-

. ' 

' . 

lie. usiro 

1 
l 
1 
l 
t 
2 
1 
1 
1 
1 
1 
1 
l 
l 
l 
l 
1 
1 

w 
20} 
£0 

l 
l 
l 
� 
2 
2 
l 
}. 

20 
l 
l 
l 
2 
l 

·oj 
;o 
l. 
� 
l 
!. 
!. 
l. 
l. 
2 
l 
t 
l 
! 
� 
i 
i 
2 
' 
!. 
!. 
l 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
" 
1 
1 
1 
l 
l 
l 
l. 
l. 
1 

.... 

"PRICE 

$ •.io 
.15 
,35 
.25 
.25 
.25. 
.SS 
.4S 
.10 
.10 
-OS 
.ls 
-25 
.15 
.OS 
.1s 
.OS 
.1s 
.� 

.l5 

.2S 

.h'l 
e.o.. .OS 
�a. .OS 

.oo 

.3S 
es. .O!i 

.�s 

.oo 

.2.1) 
ea. .·SS 

.?.S 

Y.,.�.t. of .rl�..to P.9l.ix 
.2s 
.30 
-SO 

1.00 
.7S 
.2.> 
.!O 

ea. .lo 
.1.!· 
.::!6 
.10 
..10 
.os 
.. ot 
.26 

ea. ,10 
.u, 
.OS 
.O& 
;os 
.os 

.0£ 

.10 
•OS 

l-25 
.s� 
.M: 
.r.s 
.os 
.lo 

2.SG 
.OS 

l.�5 
.>S 
.10 
• J,S 
.05 
.10 

�.!'t. of F�?S 
.3S 
.lS 
.lS 
.l..5 

l.EO 
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>LA C H A S S !  S - E H D  V I  Ell 

---@ 

• 

l'Af'.T N(). JJESCRI?TIO� 

F-1010 - =�•l>le SpWle. , • • • 

F-lora - fum\'al>l• Spln<ile llro.cl<ot. 
F-:!lll Record �..,a,y stop • , • . . 
F-11.•ll. - Tone Arm Spi.ndle • • • •  , 

F-llZ3 4. Tont Arm Bahl.nee Sp::-j;cg. • • 

F-1126 - 'l'one /.am &.lE7.t¢e :Spc-Sng 1"<ountil\g Bleck 
7-l.lro - Tona �.rn Pi<:lrup Head • • • • 

:r-115� 1.'o!le Ann: Pivot Blocic • • •  , , 

1-U57 - 'rooe .\n11 'Pivot SPiild:le Screw • 

2-11.6:9 - "4&9-:ioille Veeder Countex-• •  • • 

:'-116'9 - Me.geaine Count.et' Opare·� Cam 
F-Jl70 - J�g8ein(J Counter Operating Cr&o:r. 
J'-2J.71 - }\&g6Zine Covnter Opera�g Swivel .. 
J'-Jl72 - Kt.�3$.t1.£: Coonter MO\intixl( !!ra.cxet. 
J'-.12:1'.S - Front He� KLeve.tJi:sg LinK • • • • 

;'-1250 - i'r<>nt Helix C•neolllog le-Jar • • •  

F-lZ.S.l Fro1:1t �\..1= Ca1;1cellin& CV/I .. . .. .  
l'-1252 - l'ront Rel.ix caneoJl.lng c,,,. Roller. 
l'-12�� - Front Melix: CEl!loe2li� C2111 Rolle!' S<:rev.. 
f-l..501 ... 1're.ns11'dssion ClutoD. Re�e.se Lever. 
•'-lS?� turnt.&ble Ass21:1blY • • •  

:Ji' -J.300 - Reo.r Hell>< 0!""'-ting °"" 
F-1844 - •tone L� • • • • • • •  

F-iaa> - Record Oouo.�er Fra..�e • .. 

;>_lJlSl. - Roeor!l CoW>tor Dial • • •  

1-.18-93 - P.a::ord Coltt°:ter �atc�et • 

2-laso - ?.i:::corcl C.cunter F.sce.pell\ent. 
1-1865 - Recorci C<N.>,tar �capemant Sprj.11£ 
l'-�22 - s�.u (Sb<>rtillll SV<iteh) • • • •  

f ... 303'; - 1T;:n�mi�siol!l !:earing 'Stlpport 
1i·-3054 - Ce.i=. Shtl.ft Drive 'rlorl"I G'e�r .. 
J"�O� - sr.ort..5ng &n t.ch .. • • • • • 

?·-6C62 ... l'rout. ReljY. St<ai't lc.$set!\bl.y 
J'-E0€6 - M.o.�zj:r>e Co\·er AssOfll.l;)V' • •  

No. USED 
l 
l 
2 ••• 

l 
1 
l 
l 
l 
l 
1 
2 
1 
l 
l. 
2 su. 

.1 
l 
l 
l 
l 
1 
l 
1 

'l zo 
�o Go;:-,plete 2o J.SGml> ly 
ro F-1592 

1 
l 
l. 
l 
l 
l 

"C'.:.f�ONT VIEW- U:VEK' .ASSEM3L Y 

B � 

0 0  
-

-

,_,I 

- -

� � ff � �  g M B  B B  E B �  B M. � � a 
I 

- -

16 
u 

I 
- - - - -

$ 
-

0 0  
- - -- - -

J'kfb 
-

i'RICE 

$ .ss 
l..l.O 

.15 .ls 

.15 

.2s 
s.so 

.lS 

.os 
l.SO 

.!S 

.10 
J.O .l5 .25 
.u 
.30 
.os 
.os 
.2S 
.7.5 .�s 

l..2S 

7.50 

.. as 
.25 

�-SO 
.1s 

1.2� 
.l)I; 



e-

) 
• 

��r1 #� . 

-- �-

/ /d' �:r /Af 1 � , //, //, 
� i ;: ""rn 1�p 

�� 
-::::::... 

�©· p,., � 0 �,...-

) 

@' I J I l o I ' """'-'---
__.____....� 1111@. 

F I G U R E  N O .  8 • S Y M P H O H O L A  C H A S S I S  - F R O N T  V I EW 'S 
PAAT 110. ilES'.)RifUON 
i'-1001 • Top Sbi!lf. . • • • • • • • • • • • • • • • • •  

?-1002 - Fron� !rar.ie. • . • •  , • • • . . . • . . . . • 

i' -.2.61.0 - Ko tor J.lQun mig Ba -. • • • • • • • • • • • • • 

r-l.841 - MGtor >loun';ilo£ �- • • • • • • • • • • • •  

,� - 'll>llMnl - Lii;llt i;w.gl>;; l'i�iJP. • • • • • • • 

F�lil-11 - rl.¢t.J/p J{_.; - I.i;:bi 11eW>� Piek-II!'. • • • • •  

?�126-A - ficWP � - � t:ei&>t ?i<:k-Ul>. • • • • • 

i'-3006 - fte<I:' eellJr Drive SgiJlfilo • • • • • • • • • • • 

i' -$!08 - S.loeicr !lell..""t S;Ul>ile � • • • • • • • • 

NO. USED 
l 
l 
l 
l 
l 
l 
l 
l 
l 

PRICE 
�.20 

�.1s 
l.10 

.25 
l.3S 
6.00 
I; .00 

.15 

.2() 
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0 
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Q 

<..) 

"' 

0 
:z 

� :[ ·  '/ . "' IW/. 

: LL�ia:-t : -/\�r-'----"""��:!JET I 
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L--- - --

! I 1 
"-''N'.,.,._+ l I • 1 1 
� ' ' 
•� 1 1  ..... , , I I 

I t  
I ' 
I : , • I I 
1 1 H+--··4 
I I 
I I I I 

1 � I  
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I I 
-f> I • I I I I I I I I I I I I 

_____ _) 

• 
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r 

w R-2 � 
l\-4 P..S 
R-6 
f!..'l 
l\-9 
R-9 
ll..10 
1\-ll 
n .. 1� 

1· ... 1s 
l\...L4 
f!..U 
l\-l& 
l!-17 
11-1& 

1<-l 
� 
)(...$ 
1(.4 
M 
M-� 
M-'1 
"·" 
"-9 
M.:10 
M-l.0 
M-ll 
M-12 
M-U 
r>l-14 
1>1-lS 
M-J.G 
1>1-l? 
r'rl6 
l!-19 
� 
Y>-2! 
�2 
11-r� 
11-:0. 
M-2� 
11-2� 
N7 
M-Za 
M-o�fl 

M-30 
M-31 
M-3� 

�S3 824!:.Z. f-!076 
8?;\l� 
82006 
82<1.S3 
s:wie 82�•$ 62413 8244$ 
100!19 
6�411� 
106811 
8248� 
61�9 
8104:. 
8100> 
e:m� 

060§.� 
o� 
06008 
860IZ 
860Sl. 
80010 

875{2 
87Stl 
8751� 
B751S 

87�2 

87530 

65010 

12059 
12060 
11<163 
l.l.!116 
1()191 
)20£5 
)2094 
U2l7 
12216 
!' ... 13S$ 
120'17 
�-1Z4� 
12031 
F .. 7846 
1417� 
84203 
$42.01. 8�00 

4200 
Ullo"7 
l21ri2 
84246 
ett� 
84111,� 
.Uti!. 
842l:2 
,,__, 
C-�4 
woa 
l�Zl.S 
l2l<le 
mos 
14121 

nGIJte NO. 9 

Sat&!Al\ t 014Jla� FO• TYPE 6?S-jQ JMPllFI ea 

S,600 � l/ 2 \la�� U'iJ • • 

500 Q1>!c l/2 �'oU � • • • 

1£,000 ¢tan Vol- 'io»t.nil. 
u,oo� °"""' 1/2 l<ltt n . 
1s,ooo Ob•• i/2 w,tt till • 

.�,&IO � l/� lilt� lw! • 

� ;il:JO <:1-...... l/2 \Iott 10% • 

s9,ooo Olio• l/a Wott lQ�. 
��.ooo OM• 1/2 Wott 10�. 
S9,000 Oltmr, l/2 W«tt lO�. , 

�f'tl� 
•rs s1oa.s 

iro,oro Oh'/16 11.m-iobl.• P..aae Cvntl'ol. 
820 Obfti:.> l/2 --.·�tt lO!t • • • • . • .  

1 Jokgob,._ Ve.ri2.bJ.Q tNl>lti C�,,t.rol . . 

ti,600 fzbn:s l/� Wu t.t. lO';C • • , , • � 

20 on..o S llott.. l� (\ll.ro lto\IO<l). • • 

ll,..000 ObJ'< 10 �•\!.$ � (llJT• i.,1>uDd) 
2,coo c;.,,,. 10 li .. ti.. w,i: {litre ·�ollllll) . 
6;;-0 t1!>J'« 1 �.�t 6� • • • • • • • 

P.IPU OOROEKS�� 

.zs Ard.. 2('ji() Vol�. 

.1)2 llf<L 400 V..l\<'. 

.1 ie::is. 200 Vol.t4 • 

,.05 Jtt� 4.00 \•Dl�. 
.t'l! =· 400 v.u.. . 
�Ol MfC. 1000 Volts • 

a £ClROL YTI C CO� DENSE�S 

16 irltd.. 1.7S Vbl�c. W•t 
18 M.rG.. 47S Volt.� Wet. 
l� M.fd . .l.00 Volt• � 
l< ;.\f'<l. lSO Voll.<! llry 
20 �ifC:. 2S \'ol.t1> f>t"i. 
20 Mf'd. 25 vol is 017. 
20 Mrd. 2s 1/olts. Ur)'. 
?/:> �:£6., 450 Volta OQ· 
20 r-1r.;. �$0 ••lto OQ· 

•1(.4 (:OHDEltSERS 

.OOlS f.lf'd. lSW 14<r, 10$ • • • • •  

Poni:' 'i'rfl.mt'� • 

6 Vo1\ 7tonaton.o.r. 
23 Vol.t. �OrMI 
ID t.er t.bo):.<;. • .. 

Bi.&& \Ai.oke. • • • 

Ba.�& C'b��e. .. , .. 
lnptn:. 'h'1ll)ti'°Ot'�r • O'.rt.put 'L�ns!'on\9". ·. 
S!'oakor r"'t.>hiM l'o.otl. 
16 Ft. Lino Cot'C. und. fl'IJQ 
� Ft. Lioe Coro und Plui. 
M1ir, Stti tcb • • • • • • • 

J;iehli .Swite�. • . • . • • 2..J/2 AA!'. LlSl1t F'o•·• · · 

IU SCEl.U10lUS 

2.s k=•.P· llm-tat'llP•?'Abli1 ��tor J'lu;�. J>ie'k.\�p Spcket , • • • • • • • • . 
Socket !'or S'J :C.�onok\. 6s:'f&W;.'u • •  

Socke\ �<:1: Wired �t.6; ti�cr • 

Socket !'o:-- Wired ��· Sp¢ke.r . 

"""'1f Fla& (CNon si..u}. • . . . 
S::ici:f!'t for tr.eo�t.t.or C\rt;Ait • • 

Soe.te-t fl>r l'o .. r w t't"'ow:l.�'lor • 

� tor �er <;o 6olar..o14 or. . . . .. . . 
Sochr" .. for � to � Cootrcl. Equi�t.. 
Motlo.t" itecep-tat14.>. .., • • .. • • • .. 

Soc:<e<. tw Li&t� l'n.ll•lor.,.r . 
&cket !or .£3.�. Sel&et.or tJ.d>t.!S. 
lS"' 5Y�hbntii $p4,ak•r. • . . 
36'!0\e Vol.U<n(' CaDtt"Ol Motor • • 

Rt'll'ot,� VqJ.'1/J'le C<in�tol Cable • , 
R�ot.-e '/<.>ll\IPC OODtNl S\':.!.tch. • 

� SG.l«;ti<>n t.;unctl �;.it.ch .. 

�:Emote �election Cuno�l ft.?l..Q1 

$ ,ty/ 
.Cl! 
_75 
.111 
.O'J 
.07 
.0·1 
.07 
.07 
.01 
.75 
,o? 
,75 
,(f/ 
.20 
.25 
.26 
.is 

.u .10 .) 

.l 

.) 

.10 

l.00 
l.OO 

.�!l 

.�s 

.?s 

4.SO 
2.so 
�.oo 
i.ro 

.65 
l.2S 
l.15 
� .. 2.5 

.oo 

.es .25 .:5S 

..s 

.10 
�:;is 
·10 
.10 
.15 
.15 
-25 
.u 
.10 
.lC 
.10 
.20 
.10 
.1� 

U.00 
E.75 

per r .. 1 .01 
.!5 
,45 

l.25 



XTE-1 

R-1 
fi� 
1\-5 
l�-4. 
R-S 
R-6 
Ji.-7 
R-6 
ft .. \? 
R-10 
R-ll 
R-12 
ll-15 
R-14 
ft-ls 

C-15 
C-1< 

x� 
;.:,� 
�-6 
'>:-7 
!� ... 6 
'.';-9 
l•l-10 
t•l..J,O 
}..Lll 
l<l-lZ 
)�l.Zi 
)�-1.1 
l>'.-lS 
1:�16 
$1�17 
1'<�18 
J.�19 
�1-20 
/.'-21 
l.'-22 
f+l ... 2� 
M-24 
1'1-!' _s 
H-26 
'"-2? 
f{.?-8 
i1 .... 2� 
M-.50 
H-Zil 
1·�� 

.?IJl'! llO. 

82455 
62432 
f'-3074 
6244S 
82433 
8242$ 
82443 
8245:?. 
82�48 
824.45 
10059 
8Z4Z5 
10688 
8Z4� 
8Z1ls 

86045 
86Q1>l 
86:x1il 
8601� 
860S2 
8G069 

87�ff?. 
8?Ml 
8?H3 
8?515 

8?H2 

87630 

8S�l6 
!To<l!O 

1ZOS9 
lZOeo 
lt06� 
11�16 
10791 
1WG5 
l:'.004 
lwse. 
12ZlG 
2-1569 
l.207'! 
?-lM� 
itre1 
?-7846 
141'� 
S4ZOS 
e4i:'.Ol 
6-1,200 
��.00 
JJ.:!15? 
12052 
6�248 
84248 
a1,t44 
l1<01 
S�<ZZ 
F-SS87 
F-00>!4 
lZlOO 
14215 
lwie 
lZlOS 
lHZl 

rlGUR£ NO, 12 

SCKHlATIC OfAGRAM ro�. TYPE 825-5 •�PllHEB 

O£SCJ<J:FTICN 

�ESISTORS 

s,S3oo 0:"1>·r l/t. 1.'et..t l� • 
sec Dhloo 1/1- wott lot . . 
lE ,,000 OhtttS Volt�c Cohti:ol. 
ice ,o:>� ohm• J,'2 wait io;, • 
s,�oo or..s l/2 •·r.tt 10% . 
2,200 Ohr..a l/2 \Mt lOi' • 
59,000 °"""' 1/£ lf•.tt 1C1.. 
220,000 Oh•o l/2 W•tt lo% • 
100,000 Ohms 1/2 Watt l0% � 
5�,000 Gh�$ �/2 ��tt )())� • 
1.CO,o;::o Ob.ms ilt1.rie ble Ss.ss Cori.trol .. 
8ZO Obm• 1/2 ti<>U, 10� • • • •  , • • 
1. :.t<&goAA Vsr'iefile Tre Ole Control .. 
1000 (farn; 1/1_ We�� 10%. 
OSO Oh.r.os 1 'Watt S%. 

PArER CONOEHSERS 

.2� r.\f'd. too "Jolts. 

.O:! M.Cd. 400 V�:t..�. 
.1 1'1.f'd. 200 Vo2 tis .. 
.OS Mtd. 400 Vol ts. 
.02 Mr�l. :4CO ilolts. 
.COS �·f>:l. 1000 <ol te. 

El(C TROl me COND£NS£9.:S 

la J.\fc:i.. 475 "Jolt!.' \1� 
l.O M:fc:i.. 475 'Jolt$ Wet 
l2 J<fd, l50 volts Dey 
12 �J:O., 150 Vol ts o,, 
20 >tt'd. 25 1Jolts. Ot."':/. 
20 :�cL. 2S 1lol ts Tu.-y. 
00 !<tci.. 25 <olt•, !>xv. 
20 1'.fO.. 4SO Volts D1y 
00 xra.. 450 1110lts illy 

Ml CA CONOENSERS 

.002 ii.Cd. ©'.):) �. 1()%. 

.0015 Mfd. 1500 �-'I!. l�. 

Po\-ier l�.sforme: • 
6 \'olt. l':'a»sto:MTlet'• 
�!i ·,'ult 'f1·<.i.00tor1:'1;= 
Fil tor C':ioli!e. 
Bi-.:.s Choke. 
&:;s Cb:>k<: • • •  
!n}itt 'h'8»SfOl't'!el.' • 
out!X't '.l.'l·.s-risfolme-1·. , 
Sp&t;.ker l>�tchin& P.e.11cl. 
16 Ft. Li»� Co1d �nd f'lug 
t rt. L'U.e Cord l:1l'\d Plug. 

)'.�-n .;::.,,i. tell • 
� Switch. . • • • • ;;..i/2 run;,>. Lill.ht .Fuse , 

fl!SCELLA�EOUS 

::: • .5 A.l\\P., 1�0:0..UIMPe.r<-.°olc J.l�tor F\u�e. 
Piekul> Sock<Jt • • • • • • 
:)ocke-t for &fM:t\bori.oli= S�A.kP-X' 
Socket f'o�· '"'ired ?KmQte Spetler 
Socket fO'l' �'ired Remote SpeE}:eio 
tr;.ltllll17 Pl� - Creen Shell .. · • 
Socket !'er Tr«osmitte:r Ou�t • 
Socket for Power too �:smitter 
Socket i'or Power to S::ltii:noLd Drum • 

Socket i'or Po·,...er to Re-..o'".,,.. C.:::c:trol E�iymwit� 
l.fcf.,or RcccptQ¢le. • • • • • . • • 
Sockot. for· Li&htire 1'1e!'li;.fr.:.rJ:iur . ::;o&et fur Elcetrlcal Sclecto.;: Li.G}:u .. s 
1511 Sn:ivtonola S_voalrcr. 
ltel'T\.lt� Vul\o;ic Cu:otrul �tor , 
Rclllote Vul� -:untrol Ce.ble • 
Remute v'ul\IJl'B Cun�ul &.itch. 
R�Mto t-13lect.iurt Cancel S-uitc}l, 
R•11.<><e Sclectiuu Cancel l(cley 

s a  

l 

per ft . 

PP.IC& 

$ .01 
.07 
.7S 
.c7 
.07 
.. 0·1 
.07 
.07 
.O't 
.07 
.75 
.01 
.n 
.07 
.l& 

.:ts 
.10 
.lO 
.10 
.10 
.10 

1.00 
1.00 

.JS 
• .35 
.75 

.zo 

.zo 

1d�O 
t.so 
z.oo 
l.SO 

.G5 
l.ZS 
l.?5 
2-2$ 

.�:o 

.as 

.zs. 

.�s 

.45 

.10 

.2s 

.l() 

.10 

.1s 

.1s 

.2s 

.i.o 

.10::: 
.. 10::: 
.10 
.zc 
.10 
.1$ 

1$.50 
$.?5 

.(fl 

.is 

.45 
1.:os 



F I GU R E  M O ·  1 4  - BOTTOM V I EW 0 1'  TYP E 8 2 5 - 5  AMPL I F I ER 

!Ti.ii PJ..F.
'L C:V. �:)\. Ou:t1\t?t:JJ1;· i'Pl'.CE I'l'iM PAKr 11�. RF.Q. C•ll'tltll'TIOM l'l\!C� 

l f-l:::d� l. - Mc.!n $w•� l,4h. � . ! 5 � esooa l - .1 t.1.<::U., ?..00 Volt. • 
2 l20'U 1 - L1tht e,.., tel\ . . t. 5 Pa?er Con.den$er, .10 

f F _!:C7� l .. 161000 Ob'fl ','o))� C.ol".- 22 860lS 1 - .OS r.t7!i.� �(;0 1/olt 
trol ·.?5 P-..:.9c4 Cot\0-011.a�r. .10 

4 llf.16 l - F!lwr r ,.i,. i.to £S e15031 2 - .02 M.:C., .CCC Volt Paper 

$ 1.07�1 1 - lo·� Chi,;\,• .ss Cor.cie.n:J:e:., . c� . .lO 

6 U054 l ... tn."'lj,j.t. 1'?".,u?.ror1A;oc. 1.75 24 !�&;. l - .oos M:"O., lOOI> 1/r,1 t 
7 l.tose 1 - l)utP'\lt. 1":·11t::"(l"t'M,• 4.(5 Pit�e':' C<r.d��r;�, .• • .  .10 
e llS°"- 1 - �htoll•� !:-.. �\ tc.i� • . l.V :::s 850l¢ 1 - .002 ._i!'C•. (2000 ;ti;>lt'), 
; e-248� 1 · GOO �h�, 1/2 . . :e<: l� iii<:<', ��,na:er • .20 

f·�iS�:" . . . . . . . (11 :?6 ssmo l - .00).; l'i'f:. (100:: '"'"')' 
10 624� � - �,ew o.-:., lll .: .. t·.1 = Ilia  CcOOe�er .io 

10: K.¥1.l\to"" • • • .  er •• .01 �!J a?hll. 1 � Dual ZO XFD., 25 lolt 
ll. e:i.� ..a 2 - 100,m 9!-.ns� l/� '·at.t., Dr$ n.ee-:o11tie 0:1• 

� Rt-1i• t,o, . . °'"" .m d..,...r .75 
:.i 11<� ). - t,200 Oh-, 1/2 f>.1.t, 23 a751� z - 12 ICJ--0., l�) iol\. Dl"f 

lO! Ftsietor" . .07 f,1ect.tol1tic C::ntler..S.r ... .:..� 
13 e:t..:4: i - :,i,000 ()...-r. l.'2 '-"'t.tt, z; <l7S4:? 1 - .l6 t(i"E•. � �?$ iol;. ti� 

l� !lo•htor . . . . •  ... .;n El.ect..ol1�ic ��8¢.r l·OO 
14 �� ;:. - ;.:tQ:,000 O'.i .... , i/2 t·.�ti., y; 01541 l - 16 iClt ., '75 iol� '-et. 

io;;. �l!Jt.or • • • . •  .O? ElecU•O:y1.ic Coa0eu$Clr l.00 
15 lCOt� l 100,000 .)M1J V •• le ble ?.1 e 1:=:...;=x. 1 - lt>::.Ll ;.,o i-t:'t. 4-SO \fe'-t, 

i.MtJS Cor.<r.ro) . . . . . • ?S $i�le :·-D ;.U-1; • 

lS 6?.<�3 1 - C.2.0 fht.«, lit :.ett, 10% 2S 'fel� Dr)' 
Jbl!#":.e'r • • • . • • •  .DY Zl<•ctrnl.ytic <.brt.1'!::••>' l·S'& 

17 io6Se l - 1 MtCQ}'>..111 Va�ie..Uo Trcbl" sz 1221€ 1 - S;:>e:-J:er M.:.tchi:>s P.:nel • .20 
C1>t\�>·1>l. .7� s� 64201 1 • G �O:te: �i�<.:ke:• Sccka� .lO 

16 e�·4�• 1 - l,000 C'Nlt'C, l/t .atT.1 ::4 3•2�0 � - 7 ?ror.& $!;oe;uia:.:.· Soi.:lct . ... .lS 

10:: 'fi.tGi.ft.'>>' . .0·1 ,5 14175 1 - :.·.;s /..Jllff· U�:> .. 1;.&�f.eT>,,ble 
1-. a:;7l9 l oso Oh� I l 'A.:.+tt, S$ ?1!�� r.ece�tacle. .40 

ReSillllQt .J. .> co 1£�:-0 1 - Li&t1t ?usu T:&Cllftl..1Cl('. .25 
20 3004� l - .2$ i.t;'I),, 200 Vo:.t Pupor ?.'1 l�OSS l - EJat:t.t'olY�!.� 1101,1_....-.mr, 

C:1)".16c.r:�.or. • 15 �·c.cket . .10 
�s L'lQZ,R - - Ilectrol,vti� �•o�tJ·\in�� 

Plt le. .OS 

5 5  
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� 
ITJ'M 

R-1 
R-2 
R-5 
R-4 
R-5 
R-6 
R-7 
R..S 
R-9 
R.J.O 
R.ll-A 
R-11-B 

c-l 
C-2 
C-3 

C-4 
c-s 
c.s 
C-7-A} 
C-7-S 
C-3-A J C-S-B 

� 

C-9 

lW. 
M-2 
}T-3 
M-4 
�\-5 
)1-S 
Jl.-7 
)\-9 
M-8 
M-9 
M-1.0 
M ... ll 
M-!.2 
M� 
l�l{ 
t•l..J.5 
fo! ... 1s 
M-l7 
"'�18 
14-l9 
M-20 
M-2l 
11.-� 
�-23 
"'�4 
M..;as 
M�S 
M-27 
M-29 
M-29 
r�..so 

P.<11\T liO. 

82455 
92462 
F....Z076 
82448 
82425 
S2MO 
10$87 
92425 
10688 
82455 

91005 

96045 
86068 
96026 

9700l 
97001 
97S24 

87517 

97512 

8501-7 

12057 
l2063 
lOCGS 
11072 
107!1. 
ll54l 
1.1519 
.!'-1�69 
12077 
F-1549 
12051 
F-7846 
1'1175 
84205 
84201 
84200 
84200 
12052 
84?.48 
94249 
84244 
ll401 
84222 
1205� 
11567 
F-7019 
12108 
14215 
12106 
1�105 
14121 

_ ... 

FIGU�E NO. 15 
SCttEMATIC OI AGRAM FOR HPE 6 1 5-3 AMPLIFIER 

5,600 Ohms l/2 lfP.tt l0% • 

500 Oilt.ls 1/2 watt 10% • •  

lS,000 Obm V..ltvr.e Control 
lOG,ooo Ollll"' l/2 Wcit l0% 
620 oni.s 1/2 watt 10% • • 

22,000 Ohme 112 watt lo�. 

DESCRIPTION 

�ESISTORS 

l00,000 OW.S Variable �SS Control.. 
820 0"11.<u> l/2 Watt 10% • • • • • • 

1-llegobin Voriable Treble Control. 
5,¢00 01- 1/2 Watt 10% • • • • •  

200 OMIB 2-J/2 W1itto Wi:re Womcl • 

14.-00 0""'8 17..J./2. Watts \fjre \found 

PAPER COkDEHSERS 

.25 MF!l. 200 Volto. 

.05 MFD. '100 Vol to. 

.015 l<IF.D. 400 Volt<> 

ELECTROLYTIC COKOENSfRS 

16 •'l!'D. 4 75 Vol ts \fet • 

ls <l!-'D. 475 Vol�s \fet • 

l2 �. 450 Volts Dry • 

20 l'IFD. 450 Volts Ds7 • 

20 l<IFD. 450 Volt<> D:cy • 

20 !$. 25 V ol "  Dry, • 

20 l•::FD. 25 Volt<> D:cy. • 

MIC A COKPEKSERS 

• .005 MFD. 5000 )1l>f!'. 20% • • • . • • • •  

Ml SCElLAN £0\IS 

Po"rsr Transformer . 
25 Volt 'l�.'JJtsfo:rm�r­
Filt<or Choke . • • •  

Bas6 Choke. • . • • 

Input fi'ansforr.<C?" . 
OU.tp'-�t Tran.stormer. 
SpaaJce1• rri.a.t.cbJ11g Panel. 
16 �. L�.ne Co::-d & l'l\lj! 
2 :Ft .. Po-..c�: Cord & Pl"Ug 
r�in Swi tcli . • .. . • • 

Ligh.t S•it.ch. • • • • • 

2-i/2 Amp. Light Fu:se • 

2.5 PJ<rp .. llo"-taJt\Por&"ble MQ\.or Fuse. 
Pickup Soi:ket • • • • • ... ,. • • 

Socket for S�'flll>hoxiolA Spanker • 

Socket tor w;red Remote Sp�er 
Sockst fer \•/ired !te>'IOt.9 Speake1• 

Socket for Tr>mSll>i t tel' output • 

Socket for P.awer t<i °!:r'a11SJnitt8l• 
Socket for Power to Solenoid Drum • 

Sock&t for PQ\ter to llol\\ote Control ID:jul.pt. 
1'1otor Receptacle. • • . • • • • .. . 
Light Socket • • • • • • • - • .. . 
Socket for l'ower to 1-19.o:&�ine Relay. 
Dwroey Pl."€ Assemll\y Go<een Sbel.l 
151) Syua:ihonula Spea'.k:er. • • • 

R""ote Voluioe Control Mato» • • 

Remote Vol""" Control Cable . • 

R"1!0tG Vol<>M Cout.rol S.1itch • •  

Rell1Gte Selection Cencel s-itcb. 
Ra>110ta Sr>lection C..ncal Ro� , 

57 
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:} 

. .  

. }'er ft .. 

PP.IC& 

$ .07 
.07 
.15 
.07 
.07 
.07 
.75 
.07 

• 75 
.07 

.�5 

.15 

.10 

.10 

l.oo 
LOO 

.�o 

.80 

• 75 

4.50 
5.00 
1.50 
l.25 
1,60 
1.40 

.20 

.85 

.25 

.55 
.4S 
.10 
.2� 
.10 
.10 
.u 
.l5 
.15 
.10 
..10 
.10 
.20 
.l.O 
.l-5 
.25 

11.00 
S.7� 

.07 

.55 

.45 
1.2� 



F l  G lJ R E  N O .  1 6  - F R O N T  V I  E l'/  O F  T Y P E  6 1 5 - 3  A M P L I  F l  ER 

3 0 

I 

@ 

ITEM PAR'f tlO. DESCRI?TION !>F.!CJ.l !TE'\ l'AP.T NO. DESCRil'"£ION P!UCE 

l 12032 - 8��11 4 Contact Socket $ .J.5 ro J.C056 - Control ?\nob . " .10 v 
2 8424S - Oct.al Socket . .10 21 10687 - Boss Control • . .75 
3 �248 - Octa.l. Socket . . .10 22 12077 - 2 Ft • Po· ... t::J:"" Cord & Plug. . 25  
4 84244 - 9 Contact. Socket .. . .10 25 12057 - Power ·r.ran�former. . li.SO 
5 11401 ... 2 Prong Receptacle . .20 24 12063 - 25 'lol t T::-ansf·ci!'.'t\er. z, .oo 
.; 84222 .... 4 Contact Soc}<:et . . .10 2S !!7C01 ... 10 JIJ"C·. 47S Volt Wet 
7 1�:033 - Sm•ll 5 Contact Socke1; • .).� Electrolytic CondenseJ:"" 1.00 
6 84203 - s Contact. P:icX�9 Socket. .10 26 !!7COl - lG �1FD. 475 '/ol t '1:'et 
9 84201 - 6 Contsct Spee.ker gocket .10 Electrol.ytic GondAns�r 1.00 

10 ll�G�t - D""""'Y Pl� • • • • • • •  .25 27 87517 - Dual 20 MFD. 150 '/alt 
ll 84200 - 7 Cont.act. SI'e<:t.ker Socket .15 Dry Electro1,Y:t.ic Con-
12 842CO - ·7 Cont.�ct Sp�aker Socket .lS de;n.sci1· . . .80 
l5 11319 - Spe�ker Matc�:iog Panel . .20 28 11072 - 8!:£.SS Cho:ke . . l.25 
l4 120�0 - light Fuse Recept..,,le. . .25 22 12037 _ Transfor1l'ler Houslnf!. :t..50 
15 F-7846 - 2-l/2. "'"'P• :O'u.se. • .. .. • 10 50 - l'ype 6.T5GT Iube • .66 
16 J.4175 - 2.-1/2 Amp. );on-1:.:.mper- 3). - T:;rpa 6JSGT Tu <ie. .68 

ab�e ru�4 Socket . .40 32 - t:;-pe 2A3 Tube. l.29 
17 14175 - Z..J/2 Amp. Non-"W>I- 53 - T;'.P" 2A� Tu be. 1.29 

?::era ble Fuse . .25 34 - '.type 5\14.G 'l\>00 .64 
18 10056 - control Knob .10 35 - 'l:';ve SYm l\!he .44 
19 10668 - '!'reble Control • 7.$ 

5 8  



• 

l 
2 
� 

l1 

l.S 

l& 

17 

F..J.049 
120�1 
F-:QTG 
100156 
lC71l 
llMl 
1�14 
e21,e2 

82440 
81003 

l.0687 

10688 

8604! 

S606S 

F l G U R E  H O .  1 7  - BOTTOM V I E W O F  TYPE 6 1 5- 3  AMPL I F I ER 

1 - )\ll n 5:11 tel\ . • 

l - L.i.t'.trt 3Uitz:�. 
1 ,,. lC.,'O'Xl a:-. q..,.\� 

���l . . •  

1 - F"ilt.o� C'-oke. 
l - Inpu.t �-.t.tu:/'o""!"lllr • 

l - 0...t.?ut. tran�t�rmt•. 
l. - Ohhl<l•cl Inf"• �-d 
l - 9:0 Qtuo. l/2 v .. t., 

l II( llOl.<tor. 
2 - �.eoo O'�•. 112 >lllt.l, 

l�� lle-•io<o�. . . . l - 100,tle'� �. l/Z 
V&tl1 1.0� A:•:.i!;t.or. 

2 - �20 OM, l/? Wa�� 
lr.>1'. P.•Gi�tor . . •  , 

i - ��.ooo �, 1/:? �;iLt:, 
)J);l PA,iSlo.r, . • •  

l - l!ro.1'00 Olvo, :!O W•U 
r.-::l:J�or. . . . • .  

l. - lllO,<Y.>O """' ,,. .... -i.-bl.e 
Bo� Cootrol. 

J. - l v .. � ·1•rabl..oo 
T:-ebl• c� t!'Ol.. 

l - • l!S K!'1) • 200 'lo 1. t 
Pap&· Cooll,.ru.\lr 

t - .o� MFD. 1o:i 'lol � 
f'•P•'t' C:onclwn.11eor 

t .as .�s 
.?S 

l.SO 
l.?S 
2.2S 

. l'l 

• 07 

·�· J>1 
.07 

ea . •  07 
.07 
.$5 

.7S 

.?G 

.15 

.l.O 

59 

16 
l!l 
20 

2l 

:i7 

28 

29 

tl6017 

67512 

87001 

87$17 

11519 

l08Z2 

D&SCllIPTIO� 

1 - .015 Mro. 400 Vol\ $ 
!.'a!>Cr CoNJ-r • .lo 

1 .Qf"..Z .4PC. (w.io ltlF) 
10% l!ie� Conden= • .10 

1 - DllAl m ;1EO., PS vou 
!Icy O.�tro11ue 
Con<lmuez • • • • • 7� 

l - 12 >'G'D., -\50 Volt Ory 
El..><:�roJ.ytie Coll· 
OeMcr • • • 50 

2 - 16 1�1>. i?S Volt ll•t 
El.C<?tro11t1e Con· 
�en3el". . ea... l.00 

l - Du.:>l 2� /.!Fl>. -1!'.0 Vol\ 
ilrY El�c �:'Ol.)11.ie 
Condcnr.i:er • • .ao 

l - spe .. �er li<>W>!n,; 
hnel. • • • .:I!? 

1 - ;; l"rol\l! Speo'«<r 
S<>cket. , .10 

2 - 7 l':oong Sl>e•l<er 
SocJ:e�. . • . . . . eo. . .  lS 

1 - 2.5 ;.,.p. itcn-.�r-s.hl.• � Soc:ke1.. • .40 
1 - L 'itb• P'u£9 R•cept.aob 

With CQver". • .!.S 
l - ElcetrolyUe <loUS1.U"I! 

Plate • • • • .o� 
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F I GU R E  H 0 • I 9 - SCHEMA T I C D I  AGRA 14 El EC TR 1 C A L  SELECT 0 R TYPE C 

�-------
' •·. 

I I I I I I 

___ _____ _ _ _ _ ____ ___ _ _ _ _ _ _ _  J 

r I 
I . L;_ 

n·.,. P.lr.P.T f'lO. 

K-l P-�911l. 
K-t P-?.�� 
H,..5 f ... S$86 
M.-4 F�Sfl. 
K-4 ,� 11-1 �99� 
M-3 P-5'87 
..... 82ns 
11-l.Q F--'1827 
11...U �-= 

� � r 
• 

o�trnoH wo.1'!1). 

- &tr!.t.• .Btl�. . .  . l 
- Ca.nOCJl Sol..uPoitl • . . l. 
- Grodit Mwb • • l. 
- Grtdi• l<&FOt (P�.1;): . . l poi::-
- b.�rlccktng lwt.t1:h � • l. 
- Ir.t<rl.oc�l.at �m. • •  l. 
- ro °""" c...!obot. • - l. 
- tt Cbit. l. -.t.t r•IJ..stol". • l. 
- V Pr� Pl '4t• . . . • . •  1 
- 6 i"r<>o<: .!IDollot (Poool.•) • l. 

"" 

I 
I I I I 
I 
I 
L 

PRICE I1'llX 

J l..SO K-12 
.so •-15 
,$S Jl..l.I 

l..00 Jl.. U 
.25 

1 .40 "-15 
- � 
,).$ ll-17 
.25 11-l.8 
_jjO 11-1$ 

6 1  

...... 
.... ... • 

- · 
••• 

- · .... 

... r 
__J 

PiRt NO. l>JiSCl<[l'tl'.Oll liO.!Gll.. 

F..asr.s ... Selt:�tm- C&'bl•. . l. 
1'�24-A - Switch. Jii':!lh1t1bl�· {1° � 5). t. 
!'--82.25-l. • s:.s. tch. MoM'tl>l)' �ES to lQ) l 
f�22�A - 0..1tcl1 t..o..,,bl.,y U to 

LS) • • • • • • • • • • l. 
!'�227� - S.-!.te'.b All�� (16 � 

S�t 
t-s.&l 
u.-GZ 

20) • •  . . . . • • • •  l. 
- s.J.ector Mtch .llotUlT-- � COl>tac• PlJlg (.ooJ.J. • l 
• S&W ._ .uuolily • •  . .  i 

PlllQZ 

t .. �o 
«·Ml 
$.50 

5.Ml 

&.SO 
1.$.00 

l..00 lZ.50 



F I G U R E  H O .  20  - S C H E M A T I C  O I A G R A M  S E R I  E S  R E L A Y  ( SE L E C T I O N )  C I R C U I T  

L - - - - -

@ 

I 
I 
I 

- - - - - ·  

.... tt'o'tl�r 'ttn�:'Q!'f<-t< (11;:.t-t<-t �:)�fol Sut.W�} • , , , 
"' rCl1!'b:- 'S')...ri;<;(CY-.1' (All,pl1!'i$l'�) • , • , , • • • • • 
• 8 \;on \o.tt Sod.-e!. • • , • , , , , , • , , • • • • , 

.. !; n� ("l,:e • • • •  , • • • • • • • • • • • • •  , 

.. .S �M.uo;'..>r �:- <:c!'C • • • • • • • • • • •  4 , • 

- ¢o;;nt.c:r 1lr.lA.r • • • • • • • • • - • • • • • • • • • 
.. Sotce�a • • • • • • • • • • • • • . • • • • • • •  

.. Z? C�\ �l."1$t- - . . . . . . . . . . . . . .. . 
.. tf � 7� · - · · · · · · · - · · · · · · · · 
... s-1.�tar � .. . . . .. .. . . . . . . . . . . ..  . 
.. i C.W.toci � (�'- .. . . .. .. . . . . . ..  . 

6 Jlt«at ?lW! �- • - - .. . . .. .. .. . . . . .  . 
... �\':. s.t�-U. .. . . . . . .. . . . . . . . . . .  . 
- fttlt:r. �i...r ._ .. . . .. . .. . . . . . . . . . .. .  .. 

�C"� i'A"�- - • - - . . . . .. . . . . . . .. . 
... �.l.o<"""..:K" SC.� � .. . . .  - • - . . . . .. . 

i � i .. oo 
l , •. (0 
� .10 
l .. '2S 
l. ,4$ 
1. i..SO 
l .AIJ 
0\. l .. CO 
1 �.QQ 
1 '2-� 
1 ... 
J -� 
1 .� 
1 1.5':> 
• 1 • .te> 
L o.so 

6 2  

rSO..J ;li_O.!P Rft..!.!��':.?Q.-.IL _ _ _  1 

i @ @� j 
L - - - -

I 
I 
I 

© 1  
l 
I 
I - - - - - - --- -J 

- · - · 

® 
T ;: J 

r - - - - - --, 

: @ : I I 

l �1 l  
._ __ - - - - _J 
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F I G U R E  MO . 2 1  - SCHEMA T I C  D I AGRAM C R E O l T  C I RC U I T  

lml Pt.l!T HO. 

l {l2:!ll 
ll!Oe:!i 

2 S4:!4S 
5 120:!8 
4 J.l'78l 
5 r-88:!7 
6 11759 
1 l.l:!O:! 
8 �-94:!1 
9 r-8895 

- Power TNIU>fo:r\'ler (M .C .s. ), 
- Poy;er Trsnsfor:ner (AJ>i?l.) 
- S Contact Sockat. • • • 

- 8 Prong Plug. , • • •  

- S Con<.luetor Paner Cord. 
- S Prong Plug • • • •  

- 6 Prong Sock .. ·t. • • 

- 2.1 Contact Sock .. t • 

- :!1 Contact Plug • 

lO f_Q62:1 -
Sele¢tor Cel:Ue • •  

6 Contact Sockst. • 

S Prong Plug • . . ..  ll f-6$27 
12 :!'.$825 
H ?...ur1l 

Series Relay.. • • • • .. 

- �<1dit �i!Jlet (1 Pair) . 

NO. REQ. PRI<::E 
l 
l 
1 
1 
l 
l 
l 
l 
l 
l 
l 
l 
l. 
l 

$3.00 
s.oo 

.10 
.:!5 
.'15 
.20 
.ls 

1.00 
l.00 
2.so 

.eo 

.:!S 
l.SO 
1.00 

1'HAY 60:1 1111-61 r - - - - - --- - - -
I 
I 

I 
I 
I 

I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r----[- - - - -: 
I I 
I I 
I I 
I @ I 
I I 
I r-4 I 
I :::::::1. 
L - - - - - - ___ J 

I 
I 
I 
I 
I 
L_ 

':" - ---

@ >D D' 

A "' 
" 
" 

' 
I 
I 
' 
I 
I 

- - - - __ J 

' 

m-.,....,,.@ 

' ' , - - 1  

•O t't----' 

@ 

L_ - - - - - - - - -- - - - - · - - - - _J 

) 
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l 

2 
s 

4 

5 

G 
7 

F-6224..J­

F-62ZS-A 

P��22�A 

F-6227-A 

P-9�8S-A 

F-91Q$ 
p..!ill,<J/ 

F I G U R E  H O .  23 - S W I T C H  ASSEMBLY TYPE S A - 6 Z  

1 - S•loct>r &rltcb. ·'•••>l>ly 
1.-s. • • • • . � s.;o 

t .., S•t«ot.or Si11it<:b. .\13a.ubl.,. 
e .. 10 • . • • . . . .. . i.io 

l S•l•cto'- S..h<h !•«.1\bl.;· 
n.1�. . . . . . . . . �.so 

1 ... '5ol�to: $w1'\C'h A:st.:n�� 
16-20. . . • . . . . . �.SQ 

20 ... :3fll6CH.or 6'i�t:>toi1 Ax�M�' (3.F�if:t n\\l'ic:t'al). . . eo.. ..15 

4 - Ph•tlc 6b•\p, • • • ••· .l<> 
a .. Pl<l6�1.: S\.rip S�Gor • doa. .!.5 

6 5  

a P-�62:;. 
9 >-7$17 

!<> F-eess 
u -r ... es91 
!2 F-8$5 
1.5 F-M&l 
.14 P-"6$26 
l.? }·4J�Sl 

16 F-8952 

l - 6 :t-.>01< -kot. (rell'4la). 
.; - Jt"al �� I..tm� • • 

t;, - t.t�h\ Sq.¢t(e� • 

l - ?. ?r0»g So'Ckev • 

l - &f 1.el!t.or �ble-
1 - 21 p,..,,>g ?l� {"'le) 
l - � P-�ont. Plt� . 
:? - �\lWhe-011 Refleetor 

R.� • . .  • . . . • 
1 - e:acutcheo...� f.e!'l.t.: t<:o.� 

L.H. 

Plll!l! 

t . .;o 
.... .io 
�. .l.O 

.l� 
a.so 
i.oo 

.w 

••· .2s 



f I GU R E H Q .  :z q  - R E L A Y  B Q X  TYPE R S - 6 Z  

rtF.>� P,;RX 110. RE((. l.i��C111t'l'ION �RICE IT'1� ?ART llO. RE<l. l)ESCRl@TIOlf !'!'.ICE 

l F-3991 l - Ser�•• Relay . .  $ l.50 l3 F-9429 l - Ra t.cllet. E::>�&pe-nent. $ .10 
2 F-.!8'4l3 l - Ci:OOit O.\ncel SOlt::n<>i<l .so 1� F-�465 l - Rs.t�het EscaPGJnent 
� F-3901 l - Se!'ies ?.e:i..7 Mann ting Sl>r.iJ>,;. . . .OS 

Sraei:.<e:t. . . . . . . • 10 15 l"-94:38 l - Mag11et. f.bu!ltS.ng 
4 7l!S8 l -- Srt-.ss A<:tjusti.ng $-.;re"· »ra .:ket. . .10 

7 /a• " #C-$i • . • do• • • 1s 16 F-9427 l - �at.¢�et Rsc�pc�en� 
s F-9482 5 - Kc.l� 1'!cw��in& S�acei.· do�. ,:IQ Stop. .10 
6 l'-9llS l - S:>len9�d Brscket 17 F-38'11 2 - Cro:ii I; !-�gr.et . pr . l.00 

(a-..r) . . . . . • 10 16 7800> 5 - itl.lbbex- C::.-01r0tet • . eqz . .10 
7 F-!.'119 l - S:>.lehoid Brseic.et 19 F-9433 l _. Retehet. AC.t.\Utt.IJ!' ( P.ron t ) • . . . . . . .10 Levc:1i.· SpriJ.!g:.. . .10 a 7..Ql77 1 - 1-'lw�er Li>:J< ,'.ssOM�. • 2() 00 F'-9436 l - Link Gu:i.ee ara.1::itet • .10 
9 F-6201-A 1 - �t¢het 'l\ll)eol As::.&n":.Uy- .60 21 f'-:!i694 l - Int!jr lo.:�ing Sw:I. tch .2; 

10 F.6212-A l - Th"'e:4." Coil�g Disc:. z; f-:;892 l - Iuterloe�ing Rel�y. l.10 
Asse:ir.hl)' . .10 'l:!S F-5987 l - Y.I Ohm Cando.'>.-... .25 

l.l F-3898 l - Crodit D.i.<.l SPr�:ig . ..-05 7.4 F-ll-9S6 l - Credit Switch. .55 
12 F�835 1 - Ro whet �'!>eel P.etu.-n !!S F-5827 l - G Prong Flt«; {>"iale) .2s 

Sprj.ng . . . .1Q Z6 $2716 l - 22 0:"'1 l �att R� 
&iSW!'". .is 

6 6  
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F I GU R E  H O .  2.S - SOlHIO I D  DRUM A S S EMBtY TYPE SD20-7Z ( TOP V I EW} 

\ \ � '/. F:'°l 
77 f\ t.. 

" 

19 
l'IDI ?A?.'.i' � .. !ID:(. J!EStR!??Jl).ri P.R!l:!: I'.!'!;.l! PAA! !IO. .� �r1t0ll ?-t"..a.l\;!; 

1 ll?:4 l - Sol.,,>id �Su� ?al'\.el. i l.l!) 15 11ro1 l -- Plwtge!' Coo.ts.c;t. Spr1.l\lt • $ .10 
� llS17 1 .. M'u;�r Col'li;.ro1 Rcl\'t7� 1.35 14 F.-682:? l 6 ho� Plug & lo.ire lcl.Jttillbl\>• -<'J 

s 1?.·n? 1 - 21 C9at�c;t Socket. . l·<>� 15 F-?41� l - -! Prong P-� & \'ir� AiRol!l'b�· .?.·� 

� 1!202 1 "' 2'1 C91\\�tet So-i;�&t. . . 1.0� lG F-S2�S-i", l - Soloctio� Catacel Swii.i:h. • • .?.S 

� 11159 1 .- Ro:»•.i $hv.tt SPri'>.& . .or; 17 F-Gl'l:l .... A l - l'lotx Cll..""'?"'.f-.1)'7R\" S«$.1;.¢h A1ll'>mbly .as 

6 H60o-A 1 - Pin C6.Y1¢<:l R(Jl:.ay AS£er.ibly. l.15 16 1:--t?.t.l l ... 1'4olioL· Cc.irry-o .. ·or SW1. �b Sbicl.d .is 
1 lllOS l • CQ\lPlln.P, fa'tfl (i.011cr) • • •  • is 19 11420 ; - Insula�r St;.rip . ' .10 

8 11?0<;-A l. - S<Jld'Ot9r Oise Pl.Ate A!iscil'l�• .1� 20 1�028 l - s Prong Oe�t Plug . .  .25 

� 111se-.\ l .... S�lcctor Cui lie Pla� Asaellb ·
• .6& ?.l l.1?81 l • s Coa:Uuc;to!' P9Wbr Co?4 .bO 

10 ll?SZ ro - S•lo·ieto:t S<o? Pb� . . -d:te.. .10 n ).17'9-A l - ft'#la:;" :::O>Te!' A;s:;enblt • .15 u. llaoll ;)() .. S•lb¢to.r St..iil.cooid .. . . . . .uch .. 20 •.s ll44S ::0 •c. hesb.8::- • � � • • • . aoz. .. .oi; 
!2 111084� ro - Sol� l'l,.,..e"< ""�. f't,(;h �1Q 



"" 
00 

IW1 PART NO. 

l 
2 

4 

11754 
71�7 

70003 

F I  GU RE  H 0. 26 - S O L  EH 0 I 0 DRUM ASSEMBLY T Y P E  S 0 2 0 - 7l ( 8 OTT OM V I EW) 

DESCRIPT!O!: 

- Selector Disc Stop. • 

- Selector Shaft ldjust-
ing Screw • . . • •  

- ldjusting Screw Lock-
nut • • 4 • • • • 

- 10 ae.1 l/2 watt Re-
sistor. . . . . . • 

NO,!l. 'LQ.. PRICE ITEi'( PART .NO. 

5 ea. $ .o:> 

l doz • •  15 

l doz • •  10 

1 .07 

.J 

5 

6 

7 

8 

9 

l.O 

86045 

11806 

ll785 

11782 

ll785 

11784 

DESCRIPTION 

- .l MFD 600 Volt Con-
denser. . . . � . 

- Co\Jnter Wind ow. 

- CoWlter Unit. • • 

- CoWlter Rdlly • • 

- \I i.J.-e Seal • • • • 

- Sub Panel. Botto�. 

NO.REQ. PRICE 

1 

l 
1 

l. 
l 
l 

$ .15 

.05 

4.25 
1.80 

.OS 

.35 

J 
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F l  G U R E  K O .  2 7 - SCHEMA T I C  D I AGRAM MOTOR COKTROL C I R CU I T  

REJVfl" 11'.triTN 
fHk'Ql/9H Cn•f&1• 

OLENOIO ORUM SO 20-7t r - - - - - - - - - - - - -

I 
I 

I 1 ®  
I 

I 
I 

- - - - - -, 

@ 

® 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I I d "'o I 

L __ - - - - - - - - - --- _J 

I 
L - - _ _ __ _ _ _ ...) 

@ 

11!)1 �/MW. 

l {ll!fil ll!QIJ 2 l•l•$ � :).UOl 
' 8C240 
$ 1089$ 
$ r.l.090 
7 12028-
8 lOOM 
e 11�2 

lo 11?81 
ll L111\9.A 
12 U5l'/ 

lfT VOLT 
.lilOTV'J" Cl CUIT 

- �r "i'rUS.!� �wr Goo�ol. 3W.t.1oo) • • • • • • • . •  

- �.:- �r� �1.Cl«e) • • . • • • • • • • • •  ,. .. . 
- ;?.S �. �- • • • • • • • • • .  -

... �P'"...acl"S .. • • • - - • • • • • • • • • • -

- O\:W.. �et. • •  • • • • • • 

• � � Pl.og  • • • . . . . .  

- 8J're-\ano).ot )((t�c- • • • • • • 

- a i':'� :Plug • • • • • • • •  

- T�r� • • • • •  

- tet'ld.n."l 3t.-i? • .  

- :> Co:l.ducto�· 'i!etvie:r Cord • 

- S�Moctor &.10001<1 Pl.�1;1;.-• •  . . . . 
- !«:>tor Co:-:t=ol RclltY. , • • • • • • •  • • . • • • • • • • •  

>IC.!<');!. ?RI�! 

l • s.oo 
1 3.0'J 
1 -� 
l ·"' 
� ,11) 
1 .OS 
l ir .oo 
1 •• 25 
l .0$ 
� .OS 
l .45 
l .10 
l l..S& 



F I GU R E  N O .  28 - SCH £t.IAT I C  D I AGRAM SOL£HO I D  DRUM T Y P E  S02.0-7Z 

,-. 

� �"' 

t1,,11[·••·1 _,u::::;; 
......... ·"'�?I. �· . 
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·�·· 
oT • . I ' 

• 
.u."'""-
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11'!:4 PART :iO-. 

l U8ClO 
: U8Q$-• 
� 12Q17 
' lli:CQ! 
$ !�17 
e ll.?98 
? ll'li!Q 
f. \2026 
9 l<>:t•� 

10 llS62 
ll f:lgO'S 
12 821.�0 
13 i11e1 
];. ll.115:.! 
lG !1784 

1 

L. l • = - -

.1 .r � i 
·l l. .. -� l.J l. rt -.r 1 p - ,., .,!. .r .. - . 
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lliW&:!'l!flll 

- ftlucl.O:' �lcnold • 

- PS.C Gt.nQtl Rll&l!f iwoECJ�l!f . 
.. 1:7 Pcone �. 'Soo1'<Jt. 
- 21 f! On¥ StJc' U:� • 
... MO"t.O: Coo.irol lltlsy . 
.. .  frOt'.¢ E.o*•t. 
... � r1-ons &cket.. 
- O Pro"' n."t. · 

T•r.a.Shll $1.).·iP. 
... 'l:•l'"A1ml St.:iP. 

. 

. 
. . . . . 

... :.:ond.Oti.tl.lr • 1 >\rd. ... 60\) ., • 
... 10 OtlK lli �·att. :te.;L;.to1•. - P-.. C"'"· 

:.:ou:1.wr it..i.� . 
- Cou:tt&.l• Un!":.. 
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1'0 • !<l'.4. Plt1CE 

20 t • .:!'l 
l J. • • . \.5 
l l.Ol 

l l.Ol 
l J. .• �s 

l .l� 

l .ls 
l .P.S' 
l .OS 
l .Os 

l .l!i 
l .01 
l .t.S 

l LSO 
1 "-�s 
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F I G U  R E  M 0 • 29 -

CO I N t.1 [ C H  AH I SM A $ $EM l!L Y 

l F..&7Q�-A - Coil\ llax _:,sseo;ru.y (Co,._ 
plet�) . . . . .. . . . . 

2 F...6lJl7 - Coln Sl'Ou:t Th..'mel !.sseotl>l;r. 
3 F-4428 - Slut; £jeOW.t' (s�-10#-'<!5¢} -
4 F-6.l.98-.A - Slug Retu= Chute Jl&9e<!l°bly. 
5 F -S�7 - 6 ?""'1e ?l� - . • • • 

6 F -13eS - Coln Box I.eek u«i Ke:r • • • 

7 I 

llU. !U!Q. Pi'..tGE 

l 
l. 
l 
l 
l 
l 

$3 • .W .25 
l.o.$0 

.10 

.20 

.15 



F I G U R E  H O .  30 - S L U G  R E J E C T O R  

Q ®  FRONT 
• 

7 2  



F r Gu RE N 0 .  3 I - co r N T R I p p ER A s s  EM 8 L y  

}!l.:rl?ONT VtEW "8'-REAR VIEW 

USE CARBON TETRACHLORIDE TO 
CLE/IN SILVER CCNTACTS - APPLY 
WITH SMALL BRUSH. 

7 3  



F l  G U R E  H O .  3 2  - MO!>EL 7800 C A B I N E T  FRO MT V I E W 

-® 

@ 

• ·-- .. w M.t. n..u. ' ..... I .A .. '"'"" • FbT �  • ·-- - � Kla&c-. l . ... � .  • • ... 
• • <e.»() ... � l'l)MLfc'. l .. . .... ll � - c:o.b �  
• ...... . .._ ...... � 

•i..:. - c..- • �· . .. -� ti..t ...... 
• r..:r.m - --- ......... ' .... 

n...e - l'N(.t.. l •• , u �Jo-��'-
• ,.... .. - (&l'lJ.i. � """""'-

1'••UG • •  v , r ... I.JO 4DO. )l:u. J.•�· 
• ""'"' l'ro°"" �11\a. '-""' 1 .... 

eoo • • • •  , • 1 '·"' ,. 1'�9-.t - S-;.'1£ mi-
I .. ,,.. - �ClV.�\dl... 1'l\lao"tt Juas', l ... 

toOO Ol••• • • 1 ... lt P. •�11·4 - �':1£ �11J{M;le. , ··� 
' "'"'" - ""1•t:t41' 

¥ocut.ch.6oiJI • • ' l.,. 

7 �  



F I GURE N O .  3 3  - MODEL 7800 CAB I HET ( FRONT V I EW) DOOR OPEN 

l r-71l4 - � .... &•�••- . . . . . . . .  . t f-1801 - IW1'°"W b!"lec\or (L1cl) • • • •  

.!I P-?G - mu >h1l'11CQ4tel r..trJ.e.c"t::i:-. - • • 

� P-4l<J14-A - 2b·: Co""' Ch•L"' A fUM� Aaaer:1bl.;/. 
S 1-,01!>-A - l.00. COLA Ctl\lbJ 4: �l. k:::;e:nbl7. 
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