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PAGE 5-2 WELLS -GARD 

MODEL O-C Seriee 
Socket,Voltage 
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Fig. 3-Optional "C" Battery Connections 
a3Hvsr 
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PAGE 5-4 WELLS -GARD 

This receiver is designed to operate from a battery 
power supply the values of which are shown in Fig. 1. 
All of the tubes used are of the 2 volt type. The receiver 
is designed to operate at a very low current drain from 
the batteries and still have a very satisfactory quality of 
output. 

The circuit has a preselector stage incorporating 2 tuned 
circuits for image rejection. This couples into the type 
32 first detector -oscillator tube through a combination of 
inductive coupling in Ti and capacitive coupling 
through C3. In Fig. 1 the two coils to the right of the 
32 1st detector tube are the primary and secondary 
of the 1st I. F. transformer while below this tube are the 
oscillator coils. The oscillating circuit is tuned by the 
oscillator section of the gang condenser and is always 
resonant at a frequency of 175 K. C. above the frequency 
to which the R. F. circuit is tuned. 

One stage of I. F. amplification is employed using a 34 

xeczykee 
f/[A/YEfT 

[EIPOS 

Jr 

e-$ Series 
voltage WELLS-GARDNER & CO., INC. 
Alignment Data Then set the signal generator for 1400 K. C. and turn 

Circuit the rotor until maximum output is obtained. Adjust the 
other two trimmers on the gang condenser for maximum 
output. 

To obtain dial scale calibration tune in an 800 K. C. 
signal and set the dial pointer at that mark on the dial 
scale. When calibrated in this manner, the setting will 
be approximately correct at both ends of the scale. 

VVVVVV MAMIE LE.r./STO.e 
Wet" WW1; O-3 O/hY , /IYATT 

TO / 
1/OLTPMETE2 
0-3 Mr Gte 
o -s vair 

TO í77"B/4TTERY 

Fig. 4 -Using Voltage Regulator with 3 Volt "A" Battery 
The use of the cut plate type of condenser eliminates 

the necessity of a 600 K. C. padder and no adjustment 
at this frequency, therefore, is required. 

tube. Fixed condensers tune the primary and secondary D. C. Resistance of Windings 
of the first I. F. transformer. A second I. F. unit of the Following are the D.C. resistances of the various windings 
impedance coupled type is provided in which the induct- in the chassis. 
ance L4 is tuned by a trimmer condenser C9. The volume 
control is of the variable antenna input and I. F. bias type. 
Referring to Fig 1 it will be noted that one end of the 
volume control strip is connected to the antenna and the Part Np. 

other end is connected to resistor R9. Also note that the P-5168 

volume control strip is tapped. Bias voltage for the 34 
I. F. tube is obtained from a potentiometer consisting of 
resistors R9, R10 and the 60;000 ohm section of the P-5199 

volume control R8 which resistors are connected across 
the 22% volt "C" battery. P -50586 - 

As the slider of the volume control is moved away from 
the antenna end, the signal input to the antenna stage is 
increased. The bias voltage of the I. F. tube is not 
affected until the tap is reached. As the slider moves P-5187 
from this point to the end of the strip the I. F. bias is 
decreased, thus increasing the sensitivity. When this -P-5172 
happens the plate current goes up and more battery cur- 
rent is.used. P-5189 

A 34 tube is used as the 2nd detector or demodulator. P-5188 
Demodulation takes place in the grid circuit of this tube. P-2124 

Resistance coupling is used between the 2nd detector 
and the 1st audio stage which uses a 30 tube. The 1st 
audio stage is transformer coupled to the output stage. P-2125 
Class "B" amplification is employed in the output stage 
which uses a type 19 tube. This consists of two output VOLTAGES AT SOCKETS 
tubes in one envelope. A magnetic reproducer is used. Volumé Control at Maximum -Antenna Shorted to Ground 

A 3 pole switch controls all three sources of battery B+135 Volta 
supply. Voltages to Chassis 

Condenser Alignment 

Item Code 

Double Tuned Ant. Coil Pri T1 
Double Tuned Ant. Coil Sec. (Preseleetor) T1 
Double Tuned Ant. Coil Sec. (1st Det.) T1 
1st I.F. Coil Pri T2 
1st I.F. Coil Sec T2 

D Audio Input Trans. Pri., T3 
Audio Input Trans. Sec. Cent. Tap 

to outside end T3 648. 
Audio Input Trans. Sec. Cent. Tap 

to inside end T3 588. 
Oscillator Coil, Grid Winding T4 4.1 

Oscillator Coil, Plate Winding T4 10.4 
Double Filament Reactor Assem Ll .61 
Double Filament Reactor Assem L2 .61 
Single Filament Reactor Assem L8 .61 

2nd I.F. Reactor Coil L4 52.1 
6" Magnetic Speaker, Center Tap 

to outside end 272. 
6" Magnetic Speaker, Center Tap 

to inside end 226. 
8" Magnetic Speaker (same as P-2124) 

D. C. Re- 
sistance 
in Ohms 

19.2 
3.2 
3.2 

90.0 
116.0 

1010. 

Misalignment or mistracking of condensers generally 
manifests itself as broad tuning and lack of volume at 
portions or all of the broadcast band. The receivers are 
all properly aligned at the factory with precision instru- 
ments and realignment should not be attempted unless all 
other possible causes of the faulty operation have first 
been investigated and unless the service technician has 
the proper equipment. A signal generator that will pro- 
vide accurately calibrated signals over the broadcast band 
and at the intermediate frequency, and an output meter 
are required for indicating the effect of adjustments. 

First set the signal generator to a frequency of 175 
K. C. Connect the antenna lead of the signal generator 
to the grid of the 1st detector thru a .05 mfd. condenser. 
The ground lead from the signal generator goes to the 
ground lead of the receiver. Adjust trimmer condenser 
C9 on the back panel of the chassis until maximum out- 
put is obtained. A non-metallic screw driver should be 
used in making titis adjustment as the I. F. trimmer is at 
B+ potential. 

Next set the signal generator for 1730 K. C. Turn the 
rotor to the full open position. The antenna lead from the 
signal generator is in this instance connected to the an- 
tenna lead of the receiver. Adjust the trimmer of the 
oscillator section of the 3 gang condenser until maximum 
output is obtained. The oscillator section is the one with 
the cut plate rotor. 

Type 
of 

Tube 

32 

Function 
Across 
Fila- 
ment 

Plate 
to 

Cath. 

Screen 
to 

Oath 

Grid 
to 

Cath. 

1st Det. 
& Osc. 2.0 

34 I. F. 2.0 

135 67.5 7,5(1) (2) 

Normal 
Plate 
M. A. 

2.5 

135 67.5 2.5(3) 2.8 

34 

30 

19 
(1) 
(2) 
(3) 
(4) 

2nd Det. 2.0 50 40(1) 0 1.8 

1st Audio 2.0 135 9(4) 3.0 

Output 2.0 135 
With 250,000 ohm meter. 
Subject to var'ation due to oscillatory 
With 25,000 ohm meter. 
As read at "C' battery. 

6 

current. 

1.8 
Total 

Voltages 
Check the voltages at the sockets to see if correct 

values are being delivered to the tubes. The antenna and 
ground should be disconnected and the antenna and 
ground 

controlo should be turned to the 
connectedm the set 

igh torteer. 
The 

maximum 
position. 

The voltage chart gives the voltages with all tubes in, 
the speaker connected and the set in operating condition. 
These voltages are typical of the sets but will vary slight- 
ly with variations in individual receivers, tubes, test 
equipment used and battery voltages. 
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PAGE 5-6 WELLS -GARD 
lDñi. 6 -II Series 
Alignment Data 
Wiring Instructions 
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WELLS -GARD PAGE 5-7 

set anew in the housing at the back of the control und ie then tightened down on the shaft casing. 
To inert the tuning condenser shaft in the con- trol oit, fient remove the station elector knob. 

Then loosen the two set screws on the shank ex- tending tram the front of the control unit. Also 
icemen the set drew in the tuning Matt hnueing at the back of the control unit. Then insert the end of the flexible shaft with no fitting into the tuning condenser Matt housing until the end of this Matt 
is flush with the end of the thank and tighten the two net screws. The knob may then be replaced, the 

WELLS-GARDNER & CO., INC. 

Mounting the Chassis 
The icemen ie mounted in back of the dull as 

shown in Figs. 1 and 2. The lint step is to inspect 
the daub to determine st which point there is span 
available. Lift the cl uesia box op und temporarily 
hold it in the proposed position. In Figs. 1 and 2 
x shown the p,mition at which the ebeasie is gen- 
erally mounted. However, there are many other 
luwaible locations, depending on the considentiou 
as mentioned below and the apace availeble. 

In general, the Mamie will be mounted in the 
vended position, that is, with the long dimension 
vrrtinl u illustrated and se mentioned above. 

ce thin method of mounting io the moat maven. 
fed. It may, however, be mounted horizontally. If 
mounted io thin muster. the upeaker muet foes 
downward. Never install o chassie with the speaker 

foiing opened due to the fact that dirt and water 
may get in and rain the speaker. 

Other pointa to consider in choosing the chaesia 
hwation are as follona: Aiount the chetewie box in 
such a way that the ,rover may be readily removed 
for inupeetimn of tubes. Blount the Mamie lox se 
high au passible tu avoid interference with the feet 
of the people in the feint compartment. If-nmonnted 
et the extreme left or right of the dad, the npeaker 
should face inward for acoustical reason. Mount 
the icemen lux in such a way ae to avoid iuterler 

ith the ear control.. including prelate, gear 
shift laver, crawl ventilator, etc. 1f then ix s great 
deal of room available On the dsah, emeidentimn 
nbould also be given to the length and poeitioo of 
the flexible shaft*. 

Next secure the duel. mounting plate to the 
Meade box by tuning of the four drew. provided. 
Note that there are do tapped holm on the ehauia 
lox for thin purpwe. For vertical mounting use 
the four tapped holm w-hieh permit the dot et the 
bottom of the mounting plate to extend below the 
chemin box-me Figs. 3 and 4. For horizontal 
mounting the mounting plate may Ir enured to the 
right hand set of four tapped mounding holn or the 
left hand et of four. whichever is the mod rra 

lent. As indicated in Fig. 3, fur vertical mount. 
tug, holm "A'- in dealt mounting plate Mull Iw 

awl. end for horizontal mounting, holm "B" shall 
be need. 

Now place the Mamie box. with plate attached, 
in pedtin on the dub and with a center pouts 
tonte the lower mounting hole at approximately 
the position in the dot u shown in Fig. 8. Then 

move the box and by mnos of the template pro- 
vided, or by using the dimensions shown in Fig. 3, 
lactate the two upper mounting holn. Next drill 
the three n/" holes required. 

Three 4" square head mounting bolts are sup- 
plied. Take two of these, which will be used for 

Attaching the Flexible 
After the churls in mounted and the control 

unit is temporarily mounted, the flexible drive 
Matte may be attached. Two 30" shaft. are sup- 
plied unles otherwiee epeeifled. These Matte may 
aim be had in 14" and 20" length. These gaffe 
art provided with special cods and cannel be cat 
to length. 

The flexible drive shafts Mould always be in - 
galled with a minimum amount of bending. Al- 
ways keep the radio. of the bend ae large u pos. 
aible. The larger the redise of the bend, the easier 
the daft will turn. 

If the Matte are not already .cured to the con- 
trol nit proceed as follows. First loosen the set 
drew in the volume control deft housing at the 
back of the control unit. The volume control shaft 
may be identified by a braes fitting et both ende. 
l'he longer of theme two fitting* has a key slot and 
u inserted into the control unit u shown in Fig. 
5 (B). Insert the shaft far enough so that the key 
knob engugee and may be inserted all the way. The 

the upper part of the mounting plate and drew 
on nut "A" (see Fig. 4). The nut should be just 

Fig. 1-General Inetdbtien-Tap View 

far enough away from Me head of the bolt to per- 
mit the brocket of the mounting plate to dip down 
ae Mown in the illustration. Then put on nut "B" 
and the washer, after which the two bolts can be 
put through the duh, with the shanks extending 
into the engine compartment. as ebnen in Fig. 4. A 
washer, loekwe hem, and nut an then put on these 
bolts from the front of the dash to hold them in 
place. 

Fig. r-Cesara/ lvtallati.se_$i4e View 
The didence "X" between mals "A" and "B" determine. how far out the chasms te mounted from 

the dug. When there is a lot of append. in beck of the dark, each as wires, tubing, etc., the chassie will gave to eet out far enough to clear it However, 
in most care, there fie no interfering apparatus and therefore the distance "X" will be zero. 

Drive Shafts 

alt drew tightened down and the alt screw In the 
housing tightened down on the shaft casing. 

To secure the flexible shafts to the chaaeie, fient 
atierh the ton brackets to the chmwia box by mena 

Fig. 0-UrlmL of e'krióte Shaft .11taekmeni 

Fig. 3-Udaila of Cement Unit ManaNsg 

of the mein furnished and ea shown in Fig. 6. 
Before tightening up the bracket drown, center 
the opening through the clamp with the opening 
for the spade end of the *haft in the chuffs. Then 
tighten the mews. 

Both shaft. are provided with spade ends which 
re readily inserted into the slotted receptacle* 

provided io the change-me Fig. 6. Before insert- 
ing the flexible Matte, slip the rubber dust caps 
with e1" holm over the shaft casings. After the 
Mafia are interne the clamps are tightened down 
on the shaft cuing. by menu of the clamp beret* u Mown in the illustration. 

MODEL 6-U Series 
Installation Data 

Then put a washer on the third mounting bolt 
and put this bolt through the lower mounting hole 
MIA the head on the engine side of the dash, ae 
Mown in the illustration. Put on a washer, lock. 
washer, and nut "D" and tighten it up. Then put 
on nut "E" with a washer u Mown. Nut "E" Mould 
be screwed doyen until it is up against out "D," 
when distance '5X," u explained above, is nero. 

.ill tube. and the vibrator (vibrator equipped 
seta) ehonld be in the eackete and the flexible dove 
duff bracketr should be attacked to the chaoei. box 
before the chaude u anted-nee article on At- 
tachment of Flexible $hafte. 

The dash mounting plate with chum. ettaehed 
fie slipped over the three mounting bolts. The two 
upper buckets stn the plate dip down in bock of 
nut "A" u Mown in Fig. 4 end the dot at the bot- 
tom of the plate dip. over the shank of the lower 
mounting bolt in heck of nut "E." The plate will 
then hang with the bottom farther away from the 
Beek than the top. A washer, lockwseher, and nut 
"F" are then put on the lower mounting bolt. Net 
"F" a crewed on until the mounting plate is tight 
up egainet the smaller in beck of nut "E." In this 
position, the bracket et the top of the mounting 
plate should butt rap against nut "A" and be tight 
Alm the mounting piste will be approximately 
parallel with the dealt 

Mounting the Control Unit 
The control unit is mounted on the steering 

column under the deeding wheel u shown in Figs. i and 2. It i, generally mounted in the right hand 
petition .5 Mown in Figs. I and 2. It may also be 
mounted in the left hand or top position et the 
preference of the customer, see Fig. 5 (A) 

For right hand mounting the supporting arm is 

r:el to the back of the controlu unit Mown 
M Fig. 5 (C). For left hand and top mounting. 
e the correct tapped hole u indicated in the 

theme illustration. 
To attach the control unit, Bret remove the sup- 

porting arm by taking out the supporting arm 
dred-wie Fig. 5 (C). Now note that there are 
several boles in the drap. Thee are for different 
sism of steering column.. Wrap the steep around 
the column and put the strap screw through the 
atop nut as shown in Fig. 5 (C) Do not tighten 
rap the drew Neil the flexible 'Matta are attached. 

Next attach the two flexible theft, to the rental 
unit se explained in the next ertiele. Then reattach 
the epport,eg arum to the control unit proper. 

mmer./ rem x 

vWert .30d37 

ef /neue fee 3 ewlwrr/N6 AntTJ 

nmriosw 
KanE aratT 

anzi ry.aec D *A« mot Santo AexrAFO rag The n.ytttwq /nw'nmr mince orinas Yr L.. 
3a.L3 .mAOp[A J' 
-.see 001L3 pgaeoro fa( rnE C r ry..fe'rlaó Jt',P.tJ, C.YIWJ M1e2oY/K. 

Fig. 0-beet, Mounting Fata 

A 

Fig. 4-Dotalle of Cherie Mounting e' teak 
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WELLS-GARDNER & CO., INC. 
NOTE - 
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T1 
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YODEL 7-D Series 
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Socket,?lignment 
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687 

AtlTf d'JlR/fJ MMER OJED /N JER/EJ AT TN/J IOMT /N AC /YOOltJ 

Fig. I-Schematic 

Condenser Alignment 
Correct alignment is extremely important in connection 

with all wave receivers. The receivers are all properly 
aligned at the factory with precision instruments and re- 
alignment should not be attempted unless all other possible 
causes of the faulty operation have first been investigated 
and unless the service technician has the proper equipment. 
A signal generator that will provide an accurately calibrated 
signal of 456 K. C. and accurately calibrated signals over 
the broadcast and short wave bands, 530-1740 K. C. and 
5.8-18.3 M. C., is required. An output indicating meter is 
also necessary. It will be'practically impossible to align the 
receiver if unsatisfactory apparatus is used. 

Use a non-metallic screw driver for the adjustments. The 
complete procedure is as follows : 

Intermediate Frequency Adjustment 
Set the signal generator for 456 K. C. Connect the an- 

tenna lead of the signal generator to the grid of the 1st 
detector through a .05 mfd. condenser. Turn the tuning 
condenser rotor until the plates are completely out. The 
ground lead from the signal generator goes to the ground 
lead of the receiver. The volume control should be at the 
maximum position. Attenuate the signal so that A. V. C. 
action is not obtained. 

Then adjust the four I. F. trimmer condensers until maxi- 
mum output is obtained. The adjusting screws for these 
condensers are reached from the top of the chassis and are 
in the round I. F. cans-See Fig. 2. The openings to the 
trimmer condensers are covered over by a small cover plate 
which is held in position by a screw. Loosen these screws 
until the cover plates can be swung around. 

Broadcast Band Adjustment 
The broadcast short wave switch should be in the broad- 

cast position. Set the signal generator for 1740 K. C. Turn 
the rotor to the full open position. The antenna lead from 
the signal generator is in this instance connected to the 
antenna lead of the receiver. Attenuate the signal so that 
A V. C. action is not obtained. Adjust the oscillator broad- 
cast trimmer until maximum output is obtained. This trim- 
mer is on the tuning condenser and its location is shown in 
Fig. 2. 

Then set the signal generator for 1500 K. C. Turn the 
rotor until maximum output is obtained. Loosen the pointer 

Circuit Diagram 
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o 
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BHC/l' 
OF 5E77 6D6 42 

J7EAMER 

12 ¿ [E/ WER! NOT (/JIB. 

SC B' 
TR/71/2E8 

/t'DE7BC 
le/.1/7E8 

A5f7BC 
7.e/H/7ER 

!Le 
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1C°1iF7 

oÓ 

e 

J 
R. 

80 
.AYT WN/TE `ÇND BLACM 57E1EE1 30CEET -'//NE CORD -X- 

6000 ECTR/71/7(2 M .CbA'CTR/MHER 
LA7ER MADELS 

O O 
D 

6000 XL 72/7171ER 
M EARLY MODELS 

BOTTOM OF CHASSIS NT SW 
TR/HHER 

VOLUME 
CONTROL / BROADCAST TONE OM-0Ff SW/TCN .57,-9776w 3NaeT WAVE CON^ IX SEL ECTQ2 JW/ICH 

PRAY? VIEW OP (0572133 

Fig. 2-Tube Arrangement and Location of Trimmers 

screw and set the pointer at the 1500 K. C. mark on broad- 
cast band scale. Retighten pointer screw Then adjust the 
antenna and 1st detector broadcast trimmers until maximum 
output is obtained. 

Next set the signal generator for 6(0 K. C. and adjust the 
600 K. C. trimmer. The adjusting screw is reached through 
a hole in the front panel of the chassis as shown in Fig. 2. 
1 urn the tuning condenser rotor until maximum output is obtained Then turn the rotor slowly back and forth over 
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WELLS-GARDNER & CO., INC. 
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PAGE 5-12 WELLS -GARD 

EDEL 9-B Series 
Service Notes,Parts WELLS-GARDNER & CO., INC. 

Replacing Drive Cord 
Lift off the pilot light assembly. 
Detach the large pointer by removing the center screw. 
Loosen the dial assembly by taking out the two screws 

which secure the bottom of this assembly to the chassis. 
Then lay the complete dial assembly face downward 

in front of the chassis. It is not necessary to remove the 
volume control and tone control collars which hold the in- 
dicator colds of these two controls in position. 

Turn the drive drum until the opening in this drum is 
approximately vertical and with the hole at the top as 
shown in Fig. 6. 

Remove the tension spring and the old drive cord. 
See that the eyelet is in the hole in the drive drum as 

shown in Fig. 6. Insert one end of the drive cord from 
the outside through the hole in the eyelet in the drive 
drum. 

Tie the end of the cord which hás been inserted in the 
hole to one end of the tension spring. 

Wrap the cord in a clockwise direction (facing front of 
chassis) around the drive drum approximately one-half 
turn. 

Then tilt the chassis up on its back panel and bring the 
cord mentioned in the previous paragraph down to the 
drive shaft. Wrap it two and one-half times around the 
drive shaft as shown in Fig. 6. 

Then bring this cord up from the drive shaft and wrap 
it around the drive drum approximately one and one fifth 
turns in a clockwise direction until it is up to the hole in 
this drum as illustrated. 

Insert the free end of the cord throughthe hole in the 
eyelet and tie it to the end of the tension spring. The end 
ofQ the spring, when hanging free, should be approximately 
3Á " from the flange of the drum as shown in Fig. 6. Cut 
off the surplus length of cord after it is knotted. 

Then secure the other end of the tension spring over 
the spur on the drive drum. 

Replace the dial assembly and pointer. 
Replace the pilot light assembly. 

Changes in Early Models 
The condenser, C26 was used only on the early models 

of this receiver. Another change was in the tone con- 
trol circuit. In the early models R8 was a 150,000 ohm - 
resistor paralleled by a 60,000 ohm resistor. However, 
in the later models this arrangement was replaced by a 
single 45,000 ohm resistor to provide greater sensitivity 
in tone control. 

Fig. 6-Drive Cord Replacement 

Circuit 
This model is a broadcast and short wave receiver with 

a coverage of 530 to 1730 K. C. on the broadcast band 
and 5.8 to 16.0 M. C. on the short wave band. Dual band 
coverage is accomplished by means of dual sets of R. F. 
and oscillator coils and a 4 section three position selector 
switch. The various circuits made and broken, as this 
switch is thrown, are indicated in the schematic circuit 
diagram Fig. 1. 

Referring to the antenna transformer in Fig. 1, Tl 
is the broadcast transformer and T2 the short wave 
transformer. The two primaries are connected in series. 
With the switch in the short wave position, the short wave 
secondary is connected to the grid circuit of the 34 R. F. 
amplifier tube and the broadcast secondary' is short cir- 
cuited. When the switch is in the broadcast position, 
the short wave secondary circuit is opened up and the 
broadcast secondary is connected to the grid circuit of 
the tube. The secondary being used is tuned by the R. F. 
section of the three gang condenser. A separate variable 
trimmer condenser C2 is used for the short wave sec- 
ondary. 

Bias voltage for the 34 R. F. and 1st I. F. tubes is 
obtained from a high resistance potentiometer composed 
of resistors R2,. R3 and R4, which are connected across 
the 161, volt "C" battery and the 2 volt "A" source. 
See Fig. 1. The grid circuit of this tube is connected 
between resistors R2 and R3. 

The output of the R. F. 34 tube is fed through another 
R. F. transformer with tuned secondary into a second 34 
tube which functions as the first detector. The first detec- 
tor section of the three gang condenser is used for tuning 
this circuit. This interstage R. F. transformer consists 
of two portions shown as T3 and T4 on the diagram. 
T4 is the short wave coupling coil and T3 is the broadcast 
transformer. 

The short wave coupling coil is connected to the plate 
circuit of the 34 R. F. amplifier thru an interstage plate 
reactor, L5, in conjunction with a by-pass condenser, 
C6. The standard wave transformer, T3, functions as 
a simple R. F. coupling the same as that of Tl. A sep- 
arate trimmer condenser C7 is used for the short wave. 
coil. 

A type 30 tube is employed in a separate oscillator 
circuit. Referring to the diagram, T8 is the broadcast 
oscillator coil and T9 is the short wave oscillator coil. 
The coil being used is tuned by the oscillator section of 
the three gang condenser and these circuits are always 
resonant at 456 K. C. above the frequency to which the 
R. F. amplifier is tuned. When the switch is in the 
broadcast position, the connections are completed to the 
broadcast oscillator coil and the short wave .oscillator 
coil is opened up. When the switch is in the short wave 
position,'the connections are completed to the short wave 
coil and the broadcast coil is connected between ground 
and the short tap in order to render it ineffective. A 
600 K. C. padding condenser C15 is used in conjunction 
with the broadcast oscillator and a 6,000 K. C. padçer 
C17 is used for the short wave oscillator circuit. 

REPAIR PARTS LIST FOR 9 TUBE BATTERY 
OPERATED BROADCAST AND SHORT WAVE 

SUPERHETERODYNE RECEIVER 
When ordering parts be sure and give the part number. 
Also give the series number which will be found in the 
License Notice label. If there is a spot of paint on the 
chassis, give this color. 

MISCELLANEOUS 
Part No. ITEM 
P-5176 Antenna R. F. Trans. T1, T2 less can 
P-5236 Interstage R. F. Trans. T3, T4 less can 
P-5224 Oscillator Coil TB, T9 less can 
P-5186 3rd I. F. Assembly T7 
P-40433 Cans for the above assemblies 
P -5179A 1st I. F. Coil and Can Assembly T5 
P-5185 2nd I. F. Coil and Can Assembly T6 
P-5189 Filament Reactor L1 
P-5189 Filament Reactor L2 
P-5235 Double Filament Reactor L3 
P-5189 Filament Reactor L4 -.- 
P-5228 S. W. R. N'. Interstage Plate Reactor L5 
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WELLS-GARDNER & CO., INC. 

Condenser Alignment 

Use a non-metallic screw driver for the adjustments. 
The complete procedure is as follows: 

Intermediate Frequency Adjustment 
Set the signal generator for 456 K. C. Connect the an- 

tenna lead of the signal generator to the grid of the 1st 
detector through a .05 mfd. condenser. Turn the tuning 
condenser rotor until the plates are completely out. The 
ground lead from the signal generator goes to the ground 
lead of the receiver. The volume control should be at 
the maximum position. Reduce thé signal so that A. V. C. 
action is not obtained. 

Then adjust the five I. F. trimmer condensers until 
maximum output is obtained. The adjusting screws for 
the 1st and 2nd trimmer condensers are reached from the 
top of the chassis and are in the round I. F. cans -See 
Fig. 2. The openings of these trimmer condensers are 
covered over by small cover plates which are held in posi- 
tion by screws. Loosen these screws until the cover plates 
can be swung around. CAUTION -Use an insulated 
screwdriver for adjusting trimmers to prevent short cir- 
cuiting to ground. In the 3rd I. F. coil, only the primary 
has a variable trimmer condenser. This condenser is 
mounted on the back panel of the chassis as shown in 
Fig. 3 and the adjustment screw is reached through a 
hole in the back panel. 

Broadcast Band Adjustment 
The broadcast short wave switch should be in the broad- 

cast position. Set the signal generator for 1730 K. C. 
Turn the rotor to the full open position. The antenna 
lead from the signal generator is in this instance con- 
nected to the antenna lead of the receiver. Reduce the 
signal so that A. V. C. action is not obtained. Adjust the 
oscillator broadcast trimmer until maximum output is 

1DDII. 9-B Series 
Voltage 
Alignment Data 

Next set the signal generator for 15,000 K. C. Turn 
the rotor until maximum output is obtained. Then adjust 
the antenna and 1st detector short wave trimmers for 
maximum output. 

Next set the signal generator for 6000 K. C. and adjust 
the 6000 K. C. trimmer. This condenser is mounted on 
the front panel of the chassis as shown in Fig. 3 and is 
reached through a hole in the front panel. Turn the 
tuning condenser rotor until maximum output is obtained. 
Then turn the rotor slowly back and forth over this set- 
ting, at the same time adjusting the 6000 K. C. trimmer 
screw until the highest output is obtained. 

Voltages at Sockets 
Antenna Shorted to Ground 

Batteries Up to Rated Voltages. See Fig. 1 
Voltages Read from Negative Filament Terminal 

Type 
of Function 

Tube 

Across 
Fila- 
ment 

Plate 
to Gnd. 

Control 
Grid to 
Ground 

Screen 
to Gnd. 

Normal 
Plate 
M. A. 

34 R. F. 2.0 135 4.5íu 80 2.8 

34 1st Det. 2.0 135 4.5(1) 80 3.0 

30 Ose. 2.0 80 2.8 

34 1st I. F. 2.0 135 4.5(1) 80 2.8 

34 2nd I. F. 2.0 135 4.5 80 2.8 

30 I 2nd Det. 2.0 

30 1st Audio 20 95 9.0(2) 0.35 

30 2nd Audio 2.0 135 9.0(x) 3.0 

19 Output 2.0 135 6.0 1.3 

(1) Computed figure -cannot be read because of high resistance cir. 
obtained. This trimmer is on the tuning condenser and (2) 
its location is shown in Fig. 2. (3) 

Then set the signal generator for 1500 K. C. Turn the 
rotor until maximum output is obtained. Loosen the set 
screw in the pointer hub and set the pointer at the 1500 
K. C. mark on the broadcast band scale. Retighten the 
hub set screw. Then adjust the antenna and 1st detector 
broadcast trimmers until maximum output is obtained. 

Next set the signal generator for 600 K. C. and adjust 
the 600 K. C. trimmer. The adjusting screw is reached 
through a hole in the front panel of the chassis as shown 
in Fig. 3. Turn the tuning condenser rotor until maxi- 
mum output is obtained. Then turn the rotor slowly back 
and forth over this setting at the same time adjusting the 
600 K. C. trimmer screw until the highest output is 
obtained. 

Short Wave Band Adjustment 
CAUTION -After the broadcast band alignment as de- 

scribed above has been made, do not change the adjust- 
ment of any of the broadcast band trimmers. 

In aligning the short wave band of the receiver, it will 
be noted that the signal will be heard with the signal gen- 
erator set at two points 912 K. C. apart. That is, if the 
receiver is tuned to 15,000 K. C. a signal will be heard 
when the signal generator is set at 15,000 K. C. and agair 
at approximately 15,912 K. C. This is due to image 
reception or the fact that a 456 K. C. beat is obtained 
when the signal is 456 K. C. lower than the receiver 
oscillator and also when the signal is 456 K. C. higher 
than the receiver oscillator. Care should be taken to 
see that the receiver is tracked with the signal generator 
adjusted to the lower of the two frequencies at which a 
signal is heard, in order that the oscillator in the receiver 
will be 456 K. C. higher in frequency than the signal. 

Turn the broadcast short wave switch to the short 
wave position. As explained above, the volume control 
should be at the maximum position and the signal should 
be reduced to prevent A. V. C. action. 

Volume Control at minimum. 
As read at battery. 

D. C. Resistance of Windings 
Following are the D. C. resistances of the various wind- 

ings in the chassis. The values given below will 
vary slightly in different sets. 

D. C. Re- 
sistance 

Part No. Item Code in Ohms 
P-5176 B. C. Antenna R. F. Transformer, 

Primary T1 
B. C. Antenna R. F. Transformer, 

Secondary T1 
S. W. Antenna R. F. Transformer, 

Primary T2 
S. W. Antenna R. F. Transformer, 

Secondary T2 
P-5236 B. C. Interstage R. F. Transformer, 

Primary 
B. C. Interstage R. F. Transformer, 

Secondary 
S. W. Interstage R. F. Transformer, 

Secondary T4 
P-5224 B. C. Oscillator Grid Coil T8 

B. C. Oscillator Plate Coil T8 
S. W. Oscillator Grid Coil TO 
S. W. Oscillator Plate Coil T9 

P -5179-A 1st I. F. Coil Primary T5 
1st I. F. Coil Secondäry T5 

P-5185 2nd I. F. Coil Primary T6 
2nd I. F. Coil Secondary T6 

P-5186 3rd I. F. Coil Primary T7 
3rd I. F. Coil Secondary 'f7 

P -50586-B Audio Transformer Primary T10 
Center 

tap to outside T10 
Audio Transformer Secondary, Center 

tap to inside T10 530.0 P-5189 Filament Reactor LI 0.65 P-5189 Filament Reactor L2 0.65 P-5235 Double Filament Reactor (each) L3 0.3 P-5189 Filament Reactor L4 0.65 P-5228 S. W. R. F. Interstage Plate Reactor L5 28.0 P-5227 I. F. Isolating Reactor L6 1.6 P-2179 Speaker Voice Coil, Center tap to 
outside 300.0 

Speaker Voice Coil, Center top to 
inside 250.0 

Audio Transformer Secondary, 

T3 

T3 

28.0 

6.0 

0.25 

Small 

5.25 

6.0 

Small 
2.4 
3.5 
1.0 

Small 
12.0 
13.0 

5.6 
5.5 

12.0 
30.0 

910.0 

590.0 
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PAGE 5-14 WELLS -GARD 
MODEL 92,93 
Schematic 
Socket Voltage 

'3z 

b 5 

"LT.," = .25,.,r 

Y 

WELLS - GARDNER á CO. 

'3z 

c 
ó q ó 

á ó 

'3z 

PLATE 
GNOME 

fiawuE.vr 
CAqCE 

.a.. 
7000.. 

".AMMONI MOTE 

.Arpf 40,,,r. 

-3 

',QUAIL COMM, tWt'çn 
TUNING comreoL. 

lIGICLR CAKE 

The .006 mtd. condenser connected from the plate of 
the pentode tube to ground is there for two reasons,- 
one, to prevent any I.F. or harmonic of the intermediate 
frequency front getting into the speaker and possibly coup- 
ling back into the antenna to cause a squeal; two, to put 
the proper amount of capacity across the speaker wind- 
ing to produce a pleasing tone quality. This condenser 
may be varied to any value from .002 mfd. to .006 mfd. 
without losing its effectiveness in preventing the I.F front 
getting into the speaker. 

VAN JW?CM /OOO ii /OOO.i 

it IF PEAK 175 EC. 

- ,ó. .º., 

o 

TURN THE VOLUME CONTROL ALL THE WA 
ON, CONNECT THE ANTENNA AND GROUND 
LEADS TOGETHER AND TURN THE GANG CON- 
DENSER PLATES ALL THE WAY OUT. CHECK 
BATTERY VOLTAGES. 

TUBE CIRCUIT VOLTAGE 

R.F. '32 

1st. Det. & 
Oscillator 

'32 

I. F. 
'32 

_'rtd Det 
'32 

Filament 
Screen Grid 
Plate 
Control Grid 

2. 
65. 

127. 
1.4 

Filament 
Screen Grid 
Plate 
Control Grid 

Filament 
Screen Grid 
Plate 
Control Grid 

Filament 
Screen Grid 
Plate 
Control Grid 

Audio 
'33 

Filament 
Screen Grid 
Plate 
Control Grid 

2. 
65. 
85. 

No Reading 
2. 

65. 
125. 

5. * 

2. 
67. 

127.5 
3.2 

2. 
132.5 
117.5 
7.5 ** 

*This includes filament voltage. 
**250 v. Scale. 
The measurement of grid bias voltages is not recom- 

mended as this causes an abnormal rise in plate current 
which is injurious to the tube. When ;he receiver does 
not function properly and the trouble is apparently due 
to incorrect grid bias on any tube or tubes, the cause 
of the incorrect bias may be determined by applying the 
proper continuity test. 

CAUTION: Do not attempt to take voltage measure- 
ments or test the '33 pentode tube with a set analyzer 
which is not designed to test that type of tube. A special 
adaptor is necessary. The latest type analyzers only are 
designed to test pentode tubes. The UY socket in an 
analyzer which is used to test '24, '35, and '27 tubes can- 
not be used to test '33 pentode tubes. A break-in adaptor 
and the external binding posts of the set analyzer may be 
used to take voltage measurements when an adaptor is not 
available. 

Comparison of the voltage measurements taken and 
those shown in the chart below will show any irregularities. 
The cause of any variation may be determined by apply- 
ing the proper continuity test. REMEMBER --Voltage 
measurements will vary slightly with different sets of tubes, 
and also with different chassis. Unless the vol ages are 
radically different than normal, they may be considered 
satisfactory. 

The voltages shown in the chart were taken with a 
1000 ohm per volt voltmeter; voltage measurements taken 
with a voltmeter having a different resistance will, of 
course, differ front those showi.. 
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WELLS -GARD PAGE 5-15 
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PAGE 546 WELLS -GARD 

II90DFL 40,40-A 

Alignment Data 
Socket,Vòltage 

WELLS - GARDNER & CO. 

A modulated test oscillator and an output meter MUST 
be used when aligning this receiver to insure accurate 
alignment. It is important that the oscillator deliver a 
signal at exactly 175 K.C. in addition to frequencies in the 
broadcast band. 

The adjustable condensers which tune the primaries and 
secondaries of the I.F. transformers are adjusted by in- 
serting a screw driver through the holes in the chassis 
base directly below the I.F. transformer assemblies. 

A trimmer condenser is mounted over each section in the 
gang and is adjusted by turning the screw located under 
the hole in the top of the gang shield. 

The oscillator 600 K.C. tracking condenser is on the 
back of the chassis near the "QUIET -POWER" switch. 

Make each adjustment in the order given 'below or the 
receiver may be thrown further out of alignment and it 
will then be a difficult task to align it properly. 

The receiver and test oscillator must be well grounded 
and the output kept within the range of the output meter 
at all times. 

All shields must be in place when making the adjust- 
ments. 

INTERMEDIATE CIRCUITS.-Tune the test oscillator 
to exactly 175 K.C., and connect its output to the grid of 
the first detector tube after removing the clip on the tip 
of the tube. Connect the output meter across the second- 
ary of the speaker coupling transformer and then adjust 
all four condensers which tune the intermediate transform- 
ers, for the greatest deflection on the output meter. Check 
the settings of all four condensers to make certain the 
maximum output has been obtained. 

When the above instructions have been followed remove 
the test oscillator coupling and replace the grid clip on the 
tip of the first detector tube. 

GANG CONDENSERS.-Turn the gang condenser 
plates all the way in and see that the dial pointer is on 
the first dial division point below 550 K.C. 

Tune the test oscillator to 1,400 K.C., turn the dial to 
read 1,400 K.C., and then adjust each gang condenser 
trimmer for maximum output. 

OSCILLATOR.-Tune the test oscillator to 600 K.C., 
and tune the receiver to the signal. Disconnect the output 
meter and then rotate the adjusting screw on the oscil- 
lator 600 K.C. tracking condenser. Rock the gang con- 
denser back and forth across the signal at the same time, 
and listen closely until the maximum volume is obtained. 
The tracking condenser is then properly adjusted and 
remains fixed thereafter. 

The gang condenser trimmers only must then be ad- 
justed again at 1,400 K.C. for maximum output. 

The receiver should be accurately aligned if the above 
instructions have been followed and no further adjust- 
ments need be made. 

The blue lead on the filter block is common, for con- 
densers C4, C5, and C18, and the black lead is common 
for condensers C3, C15, C16, and C17. The second detector 
plate filter choke is also contained in the block and is con- 
nected by two Allow leads, C8, (white -red leads) and C10 
(red leads) are connected as shown in Fig. 1 schematic 
wiring diagram, 

Voltages at Sockets 
The voltages shown in the chart were taken with a 

1,000 ohm per volt voltmeter; voltage measurements 
taken with a voltmeter having a different resistance 
will, of course, differ from those shown. 

Turn the volume control all the way on, connect the 
antenna and ground leads together and turn the gang 
condenser plates all the way out. Check the line voltage. 

LINE VOLTAGE 

Tubé Circuit 90 100 110 120 130 
V. V. V. V. V. 

R. F. Screen -Grid 70 78 85 92 100 
'35 Plate 143 159 175 191 207 

1st Det. Screen -Grid 70 78 85 92 100 
'35 Plate 143 159 175 191 207 

I. F. Screen -Grid 70 78 8.5 92 100 
'35 Plate 143 159 175 191 207 

Oscillator 
'27 Plate 70 78 85 92 100 

2nd Det. Screen -Grid 66 73 80 87 94 
'24 Plate 127 134 141 148 155 

A. V. C. Grid 14 15 . 5 17 18.5 20 
'24 Screen -Grid 24 26 28 30 32 

Audio Accelerating -Grid 199 221 244 267 289 
'47 Plate 171 190 210 2,30 250 

Rectifier Current 67 75 82 89 96 
(both plates) MA M:1 MA MA MA 

'80 Plate to Plate Volt. 512 569 625 682 739 
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TRUETONE PAGE 5-1 

Tar 

Ct./MF/ h 

WESTERN AUTO SUPPLY CO. 

/V1117/ 
Jt /MM! p' 
"M00YCN" 4 +mwr 

e . 9 

4 j 
iT 

/[KK/ ° 

1MK{p. 

(.IWIVNO% %J#N/ rmnq 

f'rr 7.1' .rrlOr 

,.,Tt.. 
(IWr1gC 

(0M1 44,1 

lietwrj 

/Nl 

NKr(/tau 
-R/L-MaM 

.4l'O-RR4 
'Yape 

14,2-0(4Cr///f(1¡ 

/NiYI(OX 

MODEL 062 
Schematic 

Voltage 
Assembly Wiring 

o Z ë 
r 

Ft Ó ao CS./MFQ 

200 
HI 
H 1-- - . , 

Vh 7000w ~ 

/1rCfpOSC:ASSEM. 

ti 

7 2w0/ ASSfM 

L_ 

7 Mf6 
Rr 

VN.h 
MC6 

Mh 
Mf6 

fdp .006 MFO. ! 600 

e, . at MFA 600 

ti 

C/e MFO 

508 

SM/1L 

EL/M/NA>OR 00 
BArrf,P(/ 

JIllf 
IF! 

eB AMP LSW/TCN 
FVSE 

. %) 

Is V 
qD 

E 

1 

Br /BO Y 

Q/! 
.5' AIM 

0 

O1 -O 

AJ 

FfMACf R6ö' 

1107' 

SN/fLD 

O 

o 
A 0-T 

0 
MAL f P/ U6 

VOLTAGE DATA 

B+ 
/80 

IF PEAK 262 K.C. 

Tube Plate Screen 

R -F. 177 80 
1st Det. 173 76 
1-F. 177 80 
2nd Det. 0 0 

1st A -F. 54 7- 
Output 159 165 

Will vary with d:al setting. 

Grid Plate MA. 

3 3.6 
7* .9* 
3 3.6 
0 0 
6 1.2 

15.5 10.0 
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TRUETONE PAGE 5-3 

WESTERN AUTO SUPPLY CO. 

''ir. OAr. ose. 

77 

T"°~ 
COWM7N (r'QbuVO i 

L 

3; 

I 

MCG 

---7 
E 

O Q 

11.011-2,2,. 

á 

I 
T.: 
1 

lna a[r. aw .w,ar 
7S Cd 'du. 

> 
47. 

¡'4a 

/MOOT LAW, 

40,01,0' 

4/ 

174971 

S71VT/JfF'EL O fi--/ QECT. 
84 

a 
ALow-r0 .wr 

J/LwC 0Fr7C(Y 

K__ 

/Nm4YIIpp 

fó R r 

000000000/ 

TO Pit 
t 

e1 
HI 

NO7Jr 
'KC 4EJ/JTOQ 004fiEJ 
.0/ DAMS. 
NCL CONOENJEQ YqL- urs mi ncPoffveqOJ. 

u.vc GUY' OywE?w/C wo- 
/urco. 

.ILL cavvcnJcvs «71V .IJTE.piJ'r!/aj/.v OLOCe 

A' 
dr-+H..'Va u ? .º 2 

ßi~ ^ dd F'.e m 0 q a ~ g m 

otiD ti 
cOWTJib.EGwaL+ p3L p_ ... 7. «' R. yy 

F. O a-. 

aa ^ ... gp q .e m 0. m m g p a) A m3.~ws¿mC1oq. áÿ.. 
ro" ypE. O maa.. ,C áo en g ó 

ÿ ío+ p O q ; a m Gy O .0 O a~i . 
Ie°bbaAg1d°.°e °!ºámºd°. 

W Cw 4 
°'..°+á oG.aOa°4tiwdC+'a,-1,, 

m m aéVV4 Q ow2 áee ÿ sw 
C.bb Y aC .r ..-' " 
... .Y a W V r ñ L. E dF. al '7tiN Vb m v çº ú V q.oa`... 

^ m... m V aaF m.o ó ûmm.'mm a, 

tiám.Ca`+F.m:aÿ,eC.= 
m m 
x m m â0..w UÁ E +- .-_ 

732:.< s F.E . > 
.,y w .F.7; 

: 2= :. 

2.% O. 
w q 

G F 

>,,d- ....5-2, 

ti $ ó .5 7 w 
m{. 3q 

N 

V. 

ó d 
d 

qqQ ,>a 

2=1g 

a 1,Z 

m Q > 4.I a+ 

.4g a>áa 

c áS . a. s o 

3.3d.gP 
.its >1e - 

de 4.o.2.2v 2 
et 
VIlj y b o 

q .a 

> 
y 

CI m ai aa 

A-. e ls 
Y2 -51. 

Si ó á 
2 á m O 

Ñ r ^ 
.! ;A.q Ó M 

.00Óali I. 
M . y 

ali m .d a0 
V 0 

q E d 
'Ço.p v, .-- 

7)_ 

"E 

aa 

T1.4 

w .,,E F 

s á2 s.N 

Xb gó á 
tc, ci0 

!®ODII. Z6Z1 
Schematic 
Voltage 

y1C.[at7P 

IF PEAK 262 KC. 

:: 'I 
çshA 2 

O 
i- 

M 
er 

CO. 

i- 
g 
M O 

.-I 

r 
m 

.011 ñ I. fl e. 

,0i 
J.. ö 

U 

a _ 
.ri 

a 
ei 

w 
.-i 

n 
ci 

$$ 
«M 

Ú 
m í- aó 

.n 

o ro 
o 

4 
o .e ` '..o. 

N CON 
.. 

R 
O 
n 

^7 
i 

C_ .1 
^ 
CI 

ät 
`VCa 

''' 
tD 

., 
tÓ 

.-+ 
tC 

., 
tÓ 

., 
cc; 

.... 
O 

k 
g 
c Gti 

(' 

..3.1:g A 
Z. ala 

w 
bd 

r. 

º 
á 

Ñ.mi 

O 

..,7;R' R: 

c F x N r". [ N x 
L. 

.n h .-1 
y. 

.1' x 

www.americanradiohistory.com



PAGE 5-4 TRUETONE 
MUDII. Z621 
Alignment 
Parts List 
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WESTINGHOUSE PAGE 5-1 

WESTINGHOUSE ELEC. SUPPLY CO. 

Universal Compact 
Operates on either AC or DC 

110-,20 Volts 25-60 Cycles 

Adeptabla for 220 Volt Current 
with use of 220 Volt Resistor 

Voltage Readings: 
Readings should be taken with Volume Control fully on, Tuning 

Control set for 550 KC., and antenna outside of set. Use a D. C. volt- 
meter having a resistance of 1000 ohms per volt. 

Chassis To- Plate Screen Cathode 

77-Detector 10- 15 9- 12 1- 2 

78-R.F. Amplifier 105-115 105-115 2- 3 

38-Output Pentode 105-115 105-115 - 
Voltage across filter choke is "C' bias for 38 Tube= 10v. 

Readings will not change materially regardless of type of power 
supply. 

MODEL WR -20 
Schematic 
Socket 
Voltage 

.0005µf. 

20,060 300 

606 

000 

.5,f 

6C6 

o 

01 38 

w fi 

.5 MEG. 
1M4 f 

SCHEMATIC CIRCUIT 

MODELL-d-LId.R.E RECEIVER 1 000 

606 

At OR D. 

CUC r0 

IN LINE CORD 

LINE M1/` 

BPW.2.° 

t -v 

38 1-V 

osµf 
299 OHMS J 

Circuit Wiring Diagram 
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PAGE 5-2 WESTINGHOUSE 
MODEL WR -21 
Schematic 
Socket,Voltage 

WESTINGHOUSE ELEC. SUPPLY CO. 

Voltage Readings: 
Readings should be taken with Volume Control fully on. 

Tuning control set for 550 K.C., and antenna outside the set. 
Use a D.C. Voltmeter having a resistance of 1000 ohms per volt. 

Using 300 -volt 
scale 

Plate to 
Ground 

78-Detector Oscillator 98 

78-I. F. Amplifier 98 

77 -2nd Detector ... 35 

43-Power Amplifier 92 

25Z5-Rectifier 

Voltage across speaker field 100 volt. 

300 -volt 30 -volt 
scale scale 

Screen to Cathode 
Ground to Ground 

98 1.6 

98 2.8 

25 1.5 

98 
98 

Bias for 43 tube is measured across filter choke and should 
be 15 to 18 volts. 

A.C.-D.C. . 
Also 

Broadcast 
540-1500 Kilocycles 
550- 200 Meters 

100-135 Volts . . 25-70 Cycles 
Available for 220 Volts. 

Short Wave 
1500-3000 Kilocycles 
200- 100 Meters 

.0005µE 

SWITCH SHOWN AT 

BROADCAST POSITION 

IF PEAK 456 KC 

77 78 COMP. 78 I 43 

FILAMENT CIRCUIT 

78 COMP 

l 

20,000 300 

25-Z-5 

6.3 V 
25 A. 

OI LOT 

77 DET. 

100,000 

]-.lµ£ 

25-Z-5 

RED BLUE 
_1 

38(4) 9pr 37.d. 
IIIFIELD BLACK 

\\\` 

/GREEN o 3000 

004 5 Go 
)4. 

1. 

III 

HO V 

- AC-D.C. 

226 .) 
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ANT 

Cis 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
C-19 

C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C-31 
C-32 
C-33 
C-34 
C-35 

V- ariable ccnd. 

T- rim condenser 
Trim condenser 
.05 mfd. 2 -ply 
100 mmf mica 
.05 mfd. 2 -ply 
.05 mfd. 2 -ply 
. 05 mfd. 2 -ply 
.5 mfd. 2 -ply 
.001 mica 
.05 mfd. 2 -ply 
30 - 100 mmf mica 
30 - 100 mmf mica 
30 - 100 Moe mica 
30 - 100 mmf mica 
30 - 100 mmf mica 
30 - 100 mmf mica 

100 mmf mica 
. 005 mfd. 3 -ply 
100 mmf mica 
. 005 mfd. 3 -ply 
. 05 mfd. 2 -ply 
.005 mfd. 3 -ply 
.01 3 -ply 
.05 mfd. 3 -ply 
100 muf mica 
.05 mfd. 2 -ply 
7 - 70 mmf 
300 mmf variable 
7 - 70 mmf 
1200 mmf variable 
2000 mmf variable 
2000 mmf variable 

1VES'I'IIYGHOUSE PAGE 5-3 

WESTINGHOUSE ELEC. SUPPLY CO. Schematic 
WR -23.17R-24 

Schematic 

i 58 S8 

km 

s8 2.44; 
cf? Ci( 

J/71 R3 5A-04.48 

C -2G 

C2,4.5 
C 

/NTERMED/ATE i EQf/ENCY= ¢S6-fCG 
Rzi 

C-36 .05 mfd. 2 -ply 
C-37 .05 mfd. 2 -ply 
C-38 .01 mfd. 4 -ply 
C-39 8 mfd. electro 
C-40 4 mfd. electro 
C-41 20 mfd. electro 
C-42 .05 mfd. 3 -ply 
C-43 .1 mfd. 3 -ply 

R-1 1/2 meg. 1/4 watt 
R-2 1000 ohms 1/4 watt 
R-3 Multiple 
R-4 1000 ohms 1/4 watt 
R-5 50,000 ohms 1/4 watt 
R-6 500,000 ohms vol. 
R-7 1 meg. 1/4 watt 
R-9 250,000 ohms 1/4 watt 
R-10 250,000 ohms 1/4 watt 
R-11 Variable 
R-12 5000 ohms 1/4 watt 
R-13 1 meg. 1/4 watt 
R-14 1/2 meg. 1/4 watt 
R-15 50,000 ohms 1/4 watt 
R-16 400 ohms 1 watt 
R-17 25,000 ohms 1/2 watt 
R-18 50 ohms 1/2 watt 
R-19 20,000 ohms 1/4 watt 
R-20 2000 ohms 1/4 watt 
R-21 200 ohms 1 4 watt 

1 
C4 

C39 

. w,n 
R.e 

s:z 

OP CfX 1 O00 
I m 1 0000 0100000 000000 

14 coz N 
oA¡árr= p1:4 

4 PZ PG 
rEi 

mmlZaOCy+c7mw(7tamially 
Ei ta 

O ri N[7dU>tDLmC» 

0 
m 

wez N w Ú3 zF0-1Wma+ H doaA PWWC xx 
maamáaoGyiCD P.c53 
Ó1 riNtd U 3cDiNO. 
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PAGE 5-4 WESTINGHOUSE 
MODEL WR -234 WESTINGHOUSE ELEC. SUPPLY CO. 
Voltage,Secketocket 

Alignment,Parts List 
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WESTINGHOUSE PAGE 5-5 

WESTINGHOUSE ELEC. SUPPLY CO. 

6ò0L u e 
- 

< 

L 

00`- 

ó 

J 

M'JDII. WR -25 
Schematic 
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PAGE 5-6 WESTINGHOUSE 

MODEL WR -25 
Alignment 
Voltage -,Parts List 

WESTINGHOUSE ELEC. SUPPLY CO. 

ADJUSTMENTS 

The receiver was carefully adjusted and tested by experts at the factory, and should reach the customer in 
perfect condition. Under no circumstances should these adjustments be disturbed unless it is absolutely neces- 
sary as in the repairing of a damaged set. This should be done by an experienced Auto Radio Service man 
only. 

Intermediate Transformers 

To align the intermediate frequency transformers, use a good modulated oscillator set for 1721/, k.c. Set 
the volume control for maximum volume and turn the dial to a point where little or no signal is received; then 
ground the antenna. 

Connect the oscillator output between the grid of the 6A7 tube and ground. Connect an output meter 
across the primary of the speaker transformer or across the voice coil. Using the smallest output from the test 
oscillator that will give a small reading on the meter, adjust the two I.F. transformers for the largest reading ob- 
tainable. Use a non-metallic screw driver if possible. 

Radio Frequency and Oscillator 

To align the R.F. and oscillator sections, couple the oscillator through a standard dummy antenna to the an- 
tenna lead and ground of the receiver. Set the test oscillator to some frequency between 1350-1450 k.c. Set the 
dial to the frequency selected. Adjust trimmers on the variable condenser beginning with the oscillator trimmer. 
Reduce the output of the test oscillator and repeat. In the absence of an oscillator, the R.F. sections may be aligned 
on broadcast. 

Tune in a weak station between 1350 and 1450 k.c. and align as before. If an output meter is not avail- 
able, adjust for maximum volume, then reduce the input and repeat. 

voltage Analysis: 

Note: All "B" and "C" voltages should be measured on a high resistance voltmeter of 1000 ohms per volt or over. 

The voltages are measured to ground from the points named. Ground the antenna to its shield when tak- 
ing readings. 

Battery volts -6. Volts across heaters -6 scant. Volts across speaker field -6 scant. 

Tube Plate Screen Cathode Suppressor Osc. plate 

78 110 110 6 6 

6A7 170 110 6 170 

75 110 1.3 - 
78 110 110 3.5 3.5 - 
41 210 220 15 - 

Port No. Description 

ZT-92 Antenna Coil ZR -104 10,000 Ohm 2 Watt Wire Wound Resistor 

ZT-93 Interstage Coil Any Carbon Resistor 

ZT-94 Composite I.F. and Oscillator Coil Any Mica Condenser 

ZT-95 Output I.F. Coil Any Socket 

ZT-99 Power Transformer KL -6 Pilot Light Bulb 

ZT-96 "B" Filter Choke WR -92 Volume control, complete with switch 

NT -53 "B" R.F. Choke ZV -3 Vibrator 

ZT-98-A "A" R.F. Choke, multiple layer ZS -66 Speaker 

ZC-123 Filter Condenser, 10x6 mfd. NZ -54 Spark Plug Suppressor 

IC -43 5 Mfd. Electrolytic Condenser NZ -54-A Distributor Suppressor 

EC -19 .5 Mfd. Tubular Condenser NZ -55 Generator Condenser .... 
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WESTINGHOUSE PAGE 5-7 

r- 
iEl 

J 

CAR 
BATTERY 

r 
i 77 

J 

WESTINGHOUSE ELEC. SUPPLY CO. 

SERVICE INSTRUCTIONS 
WESTINGHOUSE MOTOR CAR RADIO 

MODEL WR -26 

IF PFAK 175 KC. 
r- 

; 

IC23 

L 

L 

filrf 

l 

76 

U 
11 L_ 
R6 

RS 

M 1 

7S 

,2 

C,2 

4,3 

MODEL 1R-26 
Schematic 
Voltage 

42 

nj- 

Ris G3 

mirftiv 

L_ 

O/AL LAMP 

8¢ 
I tiI¡'CI-r r 

f,> . I - I 

L '8 -- C,T J 

1 

T, 

Lç 

E22 - 

_J 

ELECTRICAL VALUES 

L V, BRAT OR 

Cl .05 mfd. 2 ply C14 .005 mfd. 3 ply R1 100,000 ohms 1/4 W. R14 250,000 ohms 1/4 W. 
C2 .25 mfd. 2 ply C15 .5 mfd. 2 ply R2 500 ohms 1/4 W. R15 250,000 ohms 1/4 W. 
C3 .25 mfd 2 ply C16 .5 mfd. 2 ply R3 7500 ohms 1/4 W. R16 4,000 ohms 1 W. 
C4 .002 mfd. 4 ply C17 .02 mfd. 4 ply R4 2000 ohms 1/4 W. R17 200 Center tapped 
C5 .05 mfd. 3 ply C18 6. mfd. R5 40,000 ohms 1/4 W. R18 1/2 meg. Tone Control 
C6 .05 mfd. 2 ply C19 10. mfd. R6 75,000 ohms 1/4 W. Ti Power Trans. 
C7 .005 mfd. 3 ply Ó20 10 mmfd. mica R7 50,000 ohms 1/4 W. T2 Output Trans. 
C8 100 mmfd. mica C21 100mmfd. mica R8 1/2 meg. Vol. Control L1 Filter Choke 
C9 .002 mfd. 4 ply C22 .05 mfd. 3 ply R9 5000 ohms 1/4 W. L2 Filter Choke 
C10 .5 mfd. 2 ply C23 .001 mica R10 1 meg. 1/4 W. L3 Filter Choke 
C12 .005 mfd. 3 ply C24 .5 mfd. 2 ply R12 1/2 meg. 1/4 W. L4 Power Choke 
C13 .1 mfd. 2 ply C25 .001 mica R13 100,000 ohms 1/4 W. L5 Field Coil 

MODEL WR -26 SOCKET VOLTAGES 
(Car Battery 6 Volts Under Load) 

Tube Use Fil. Plate Screen Cathode Bias 

77 RF 5.3 179 79 2.9 

77 Det. Osc. 5.3 178 79 4.3 to 8.4 

78 IF 5.3 179 79 2.9 

75 2nd Det. AVC 5.3 113 

42 AF 5.3 201 217 1.2 13.0 

The above readings were taken from ground or metal of chassis to socket 
vary slightly with different types of voltmeters used. 

terminals and will 
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PAGE 5-8 W F,STI NGHOUSE 
BODEL WR -2 6 
Socket,Parts List WESTINGHOUSE ELEC. SUPPLY CO. 

TONE CONTROL VOLUME CONTROL 

All of thé adjustable condensera commonly called 
trimmer condensers, are very accurately adjusted 
at the factory and will not need any further ad- 
justments unless a coil or I. F. transformer is 
changed or the. adjustments have been tampered 
with in the field. Therefore, DO NOT attempt 
to change the setting of any of the trimmer con- 
densera unless it is definitely known that ad- 
justment is necessary, and a high-grade test 
oscillator and output ne ter is available, then 
proceed as follows: 

1. Connect output meter across voice coil of 
speaker. 

2. Set volume control on full. 
3. Set tone control to bass position. 
4. Connect dial light. 

(A) I. F. Adjustment 

1. Connect a .1 mfd. condenser in series with 
antenna lead of test oscillator. 

2. Set test oscillator to 175 K. C. 
3. Connect test oscillator to grid of 1st I. F. 

tube #6 (see Fig. #2) and adjust #7 to max- 
imum output. 

WR -05277 
WR -05251 
WR -05245 
WR -05247 
WR -05279 
WR -05249 
WR -05281 
WR -05278 
WR -05276 
WR -05246 
WR -05264 
WR -06531 
WR -06527 
WR -06537 

WR -06558 
WR -06680 
WR -06536 
WR -06526 
WR -06560 
WR -06600 
WR -02493 
WR -06417 
WR -99650 
WR -03659 

RESISTORS 

Fig. #2 

#1 RF Trimmer Condenser 
#2 lst Det. Trimmer Cond. 
#3 Osc. Trimmer Condenser 

#5) 1st IF Trimmer Cond. 

#6 IF Amplifier 
#7 2nd IF Trimmer Cond. 

Alignment Data 

#8 2nd Det. AVC & AF 
Amplifier 

#9 Power Output 
#10 Rectifier 
#11 RF Amplifier 
#12 Det. and Osc. 
#13 1st IF & Osc.Coil 

4. Connect test oscillator to grid of 1st Det. 
#12 and adjust condensers #4 and 5 to maximum 
output. 

5. Repeat the above adjustments for accuracy. 

(B) Oscillator Adjustment 

1. Set test oscillator to 1500 K. C. 
2. Connect test oscillator leads to grid of 1st 

Det. #12. 
3. Set gang condenser to 1500 K. C. as follows: 

(a) Open gang to fullest extent. 
(b) Close slowly to the thickness of a thin 

cardboard strip or approximately .015n. 
4. Peak oscillator condenser #3 on end of gang. 

(C) R. F. Adjustment 

1. Set test oscillator to 1400 K. C. 
2. Change antenna condenser in oscillator lead 

from .1 mfd. to .0002 mfd., and connect test 
oscillator to antenna lead of set. 

3. Set condenser gang at 1400 K. C. 
4. Peak condensers #1 and 2 on gang. 
5. Do not touch oscillator trimmer #3 at 1400 

K. C. setting of gang. 

SERVICE PARTS LIST WR -26 MOTOR CAR RADIO 

Ohms Body Tip Dot 
75,000 Purple Green Orange 
40,000 Yellow Black Orange 
2,000 Red Black Red 
7,500 Purple Green Red 
250,000 Red Green Yellow 
5,000 Green Black Green 
1 meg. Brown Black Green 
100,000 Brown Black Yellow 
50,000 Green Black Orange 
500,000 Green Black Yellow 
500 Green Black Brown 
4,000 Yellow Black Red 
Resistor strip assembly 
Mid tap resistor 

CONDENSERS 

Electrolytic cond.-power pack. 
Variable condenser assembly 
Condenser- power pack base 
Condenser assembly block 
Condenser in can 
Condenser & choke assembly 
Condenser .05 - 2 ply 
Condenser .0001 mfd. mica 
Condenser:.001 mfd. mica 
Condenser .005 - 3 ply 

Part No. Description of Parts 

WR -03852 
WR -02497 
WR -02499 
WR -02496 
WR -02495 
WR -03775 
WR -02492 
WR -06560 
WR -03864 
WR -03660 
WR -02303 
WR -02508 
WR -01883 
WR -02322 
WR -02386 

WR -05824 
WR -05452 
WR -06523 
WR -04580 
WR -06519 
WR -06518 
WR -06713 

WR -06535 
WR -06618 
WR -07053 

Condenser .002 4 ply 
Condenser .25 2 ply 
Condenser .5 2 ply 
Condenser .25 3 ply 
Condenser .1 2 ply 
Condenser .001 mica 
Condenser .05 3 ply- speaker 
Condenser- power pack base 
Condenser .002 4 ply 
Condenser .005 3 ply 
Condenser .05 3 ply 
Condenser .1 3 ply 
Condenser .25 2 ply 
Condenser .5 2 ply 
Condenser .25 3 ply 

COILS 

Choke coil- power pack 
R.F. choke coil - power pack 
Oscillator coil assembly 
I. F. coil assembly -chassis 
Antenna coil assembly 
R.F. coil assembly 
Speaker field coil 

TRANSFORMERS 

Transformer- power pack 
Output transformer 
Iron core filter choke 
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\VESTINGHOUSE PAGE 5-9 

WESTINGHOUSE ELEC. SUPPLY CO. 
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PAGE 5-10 WESTINGHOUSE 
YODEL 1!R-27 
Schematic 
Voltage 

456 KC 
Tf7A1 

WESTINGHOUSE ELEC. SUPPLY CO. 

6A7 

750.20 

2a0 
50 000 

.wv 

r 

IF PEAK 456 KC. 

AC. L/NE 

T N 

50000 

77- 

ALID 

. 

NAN{ti l 42 
50000 

---- 
250tiJ 

.9 = g 
. 

O06/t 

/ AIEJ 

H 
#.25 MEG 

250 -500rrr. 

1!! 

50 

TO A[ .L 
hEATEFaS 

VOLTAGE READINGS 

/SrJO OHMS 300 OHMS 

SPEAKER FIELD 

SCNCMAT'C DIAGRA,11 

Readings of voltages should be taken with the Volume Control 

turned on fully (all the way to the right). D -C, measurements must be 

read with a high resistance voltmeter (1000 ohms per volt) and an A -C. 
voltmeter must be used on the a -c. circuit readings. 

The d -c. voltages are measured from the points indicated to 
ground. 

ANODE CONTROL SCREEN SUPPR. 
TUBE PLATE GRID GRID GRID GRID CATHODE 
6A7 214 214 - 62 - 2 

77 70 - - 62 4 4 

42 194 - -13* 215 - - 

80 - - - - - - 

* Measured from ground to tap on speaker field winding 

Voltage across field, 100 volts d -c. 

Voltage across '80 filament, 5 volts a -c. 
Voltage across all other heaters or filaments, 6.2 volts a -c. 
The above voltages, with minor variations, should be obtained with an 
line input of 117.5 volts. 

a-c. 
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WESTINGHOUSE PAGE 5-11 
MODEL WR -28,7R-29 WESTINGHOUSE ELEC. SUPPLY CO. Voltage, Socket 
Alignment Data 

SERVICE TECHNICAL DATA 

SOCKET VOLTAGES 

Stage Tube Filament Plate Screen Cathode 

Rectifier 80 4.85 382 
Power Output 42 6.1 234 245 18 
2nd Detector 75 6.1 126 0.87 
1st I.F. 6D6 6.1 245 99 5.6 
2nd I.F. 6D6 6.1 245 96 5.6 
Oscillator 6A7 6.1 236-136 87 4.7 

Note: These values are readings of a high resistance voltmeter from each socket terminal to ground, 
with the exception of the filament voltages. The values are only approximate and will vary with the 
line voltage and the type of meter employed. Line voltage 112. 

Figure #1 

CIRCUIT DESCRIPTION 

The Models WR -28-29 are six tube, dual wave- 
band receivers, designed to operate over the 
frequency ranges from 1570 to 540 kilocycles 
and 15,500 to 5,700 kilocycles. The circuits 
comprise an R. F. selector circuit, a combina- 
tion first detector oscillator, two stages of 
intermediate frequency amplification (456 KC) 
with double tuned circuits coupling each stage, 
a combination second detector, Á.V.C. and first 
audio stage, a power output stage and a recti- 
fier tube. 

The wave change switch serves to change the 
electrical circuits to the wave band desired 
and in addition operates to illuminate the par- 
ticular dial scale in use. 

ALIGNING THE CHASSIS 

To properly align the Models WR -28-29 chassis, 
it is essential to use a high grade modulated 
oscillator and a sensitive output meter. The 
R. F. signal fed into the receiver must be very 
weak or it will cause the A. V. C. to function 
making correct alignment impossible. The sen- 
sitivity of the output meter must be sufficient 
to give satisfactory reading with a low signal. 

Before attempting to align the chassis, the 
service man should familiarize himself with the 
general layout of the chassis, the location of 
the tubes and the various alignment condensers. 
A top view of the chassis is shown in Fig. #1 
and should be carefully studied before the ac- 
tual work is started. 

A- I. F. ADJUSTMENT 

1. Set test oscillator to 456 K. C. 

#1 I. F. trimmer condenser 
#2 I. F. trimmer condenser 
#3 I. F. trimmer condenser 
#4 I. F. trimmer condenser 
#5 I. F. trimmer condenser 
#6 I. F. trimmer condenser 
#7 Wave trap tuning condenser 
#8 B. B. oscillator trim condenser 
#9 Sclector trim condenser 
#10 B. B. oscillator lag. condenser -top screw 
#11 S. W. B. oscillator trim condenser 
#12 S. W. B. oscillator lag. condenser (bottom 

screw) 

3. Connect test oscillator to grid of 2nd I.F. 
tube (6D6 in rear of condenser gang) and frame 
of chassis. 

4. Adjust #1 and #2 to maximum output on out- 
put meter. 

5. Connect test oscillator to grid of 1st I.F. 
tube (6D6 - rear right hand tube). 

6. Adjust #3 and #4 to maximum output. 

7. Connect test oscillator to grid of 1st de- 
tector (6A7). 

8. Adjust #5 and #6 to maximum output. 

This completes the I. F. adjustment. 

B - R. F. ADJUSTMENT 
(Broadcast Band) 

1. Connect test oscillator to antenna and 
ground leads. Set wave change switch to broad- 
cast band position as indicated by the dial 
light. Set station selector to 540 K. C. 

2. With test oscillator still adjusted to 456 
K. C., increase signal strength of test oscil- 
lator until signal is heard in loud speaker. 

3. Adjust #7 (through small hole in right hand 
rear panel of chassis) until signal disappears 
or goes through a null. If signal disappears, 
increase signal output from test oscillator 
and readjust #7 until a definite minimum is 
obtained. The purpose of this adjustment is 
to correctly adjust a wave trap installed to 
block direct transmission of 456 K. C. (usual- 
ly ship telegraph signals) from antenna to 
first detector. 

2. Connect A. C. voltmeter (output meter) a- 4. Set test oscillator and station selector to 
cross voice coil of speaker. 1400 K. C. 
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PAGE 5-12 WESTINGHOUSE 
MODII. WR-28,WR-29 
Schere.tic WESTINGHOUSE ELEC. SUPPLY CO. 

Aligrunent,Part 2 

5. Adjust #8 to maximum output. 

6. Adjust #9 to maximum output. 

7. Set test oscillator and station selector to 
600 K. C. 

8. Adjust #10 to maximum output (top screw) 

9. Set test oscillator and station selector to 

1400 K. C. and readjust #8 and #9 for correct 
calibration. 

C - R. F. ADJUSTMENT 
(Short Wave Band) 

1. Set wave change switch to short 
position. 

ç1: To 

R k 

C.0 

wave band 

6A7 606 
=I-- 

a 

C, 

C 

2. Set test oscillator and station selector to 
15,000 K. C. 

3. Adjust #11 until signal is tuned in. 

4. Adjust R. F. trimmer condenser (mounted un- 
derneath chassis on R. F. coil) to maximum 
output. 

5. Set test oscillator and station selector to 
6000 K. C. 

6. Adjust #12 to maximum output (bottom screw) 

7. Set test oscillator and station selector to 
15,000 K. C. and readjust #11 and R. F. trim- 
mer underneath chassis far correct calibration. 
This completes the lining up process. 

606 
. 

Cr. 

C; 

A/9!/1 

5i 

442 
,-.- 

I.`1 r.. 
c,, . 

Z.>, 

cn 

T37 

'eì 

_4M1.,442.12, ,f 80 

P 

3 

If 456 ,K C. 

C-1 Var. gang with trimmer 
C-2 Var. gang with trimmer 
C-3 Var. gang with trimmer 
C-4 600 mmf. variable 
C-5 .05 mf - 2 ply 
C-6 .0001 mica 
C-7 .05 - 2 ply 
C-8 .05 - 2 ply 
C-9 .05 - 3 ply 
C-10 .02 - 3 ply 
C-11 I.F. coil 
C-12 I.F. coil 
C-13 I.F. coil 
C-14 I.F. coil 
C-15 I.F. coil 
C-16 I.F. coil 
C-17 .0001 mica 
C-18 .05 - 2 ply 
C-19 .05 - 2 ply 
C-20 .05 - 2 ply 
C-22 .05 - 2 ply 
C-23 .05 - 2 ply 

SCHEMATIC. WIRING DIAGRAM 

ELECTRICAL VALUES 

C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C-31 
C-32 
C-33 
C-34 
C-35 
C-36 
C-37 
C-38 
C-39 
C-40 
C-41 
C-42 
C-43 
C-44 
R-1 
R-2 

.0001 mica 

. 5 - 2 ply 

. 005 - 3 ply 

.001 - 4 ply 
8 - electrolytic 
4 - electrolytic 
20- electrolytic 
8 - electrolytic 
.005 - 3 ply 
.001 - 4 ply 
.01 - 4 ply 
.01 - 4 ply 
425 mmf. variable 
1500 mmf. mica 
Trimmer condenser 
425 mmf. variable 
Trimmer condenser 
.05 - 3 ply 
.0001 - mica 
.05 - 3 ply 
4-40 mmf. variable 
.1 meg. 1/4 watt 
50 ohms 1/4 watt 

c 
Ih 

e 

. ñs..iirrxC .SI+O 

R-3 50,000 ohms 1/4 watt 
R-4 500 ohms 1/4 watt 
R-5 20,000 ohms 1/2 watt 
R-6 1,000 ohms 1 4 watt 
R-7 5,000 ohms 1/4 watt 
R-8 1,000 ohms 1/4 watt 
R-9 1,000 ohms 1/4 watt 
R-10 5,000 ohms 1/4 watt 
R-11 11,200 ohms 
R-12 1,800 ohms 
R-13 12,000 ohms 
R-14 300 ohms 
R-15 1 meg - 1/4 watt 
R-16 50,000 ohms - 1/4 watt 
R-17 1 meg - 1/4 watt 
R-19 .5 meg. variable 
R-20 2,000 ohms 1/4 watt 
R-21 1 meg. 1/4 watt 
R-22 75,000 ohms - 1/4 watt 
R-23 50,000 ohms - 1/4 watt 
R-24 .25 meg. 1/4 watt 
R-25 .25 meg. variable 
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WESTINGHOUSE PAGE 5-13 

V 

C 
78 

WESTINGHOUSE ELEC. SUPPLY CO. 
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CPw.Pu) 

- PORPLR - Ito II NC l -RJO - .O - NC 
J -GRlI . /.O - 4.0 NC 
4 SLACK OR IROwOCwJT 

34 

INA.. N.,un< 

MODEL WR -30 
Schematic 

42 GA6 

R,l 

R,l 

Et) 
GAG 

u 0 v 

/F-456 KC 

0 

C44 

1 

76 

lib l TCN C/S 

R., C, 

TO NCwTIRJ 

83V 
1 

t 

SN 

teimalL:NWONNN 
}17}! 

na 

SCHEMATIC WIRING DIAGRAM 

ELECTRICAL VALUES 

C-1 Variable condenser C-32 .005 - 3 ply R-3 
C-2 Variable condenser C-33 .05 - 2 ply R-4 
C-3 Variable condenser C-34 4 mfd. electrolytic R-5 
C-4 Variable condenser C-35 4 mfd. electrolytic R-6 
C-5 Z.F. coil C-36 .5 - 2 ply R-7 
C-6 I.F. coil C-37 .5 - 2 ply R-8 
C-7 I.F. coil C-38 .005 - 3 ply R-9 
C-8 I.F. coil C-39 .001 - 4 ply R-10 
C-9 I.F. coil C-40 20 mfd. 25 V. R-11 
C-10 I.F. coil C-41 .005 - 3 ply R-12 
C-11 7-70 mmf. C-42 .05 - 2 ply R-13 
C-12 1000-2000 mmf. C-43 .02 - 3 ply R-14 
C-13 500-1000 mmf. C-44 .02 - 3 ply R-15 
C-14 400-800 mmf. C-45 100 mmf. mica R-16 
C-15 3-40 mmf. C-46 .01 - 4 ply R-17 
C-16 270-600 mmf. C-47 8 mfd. electrolytic R-18 
C-17 7-70 mmf. C-48 4 mfd. electrolytic R-19 
C-18 100 mmf. mica C-49 4 mfd. electrolytic R-20 
C-19 .05 - 2 ply C-50 8 mfd. electrolytic R-21 
C-20 .05 - 2 ply C-51 .001 - 4 ply R-22 
C-21 .05 - 2 ply C-52 .1 - 3 ply R-23 
C-22 .05 - 2 ply C-53 Variable condenser gang R-24 
C-23 .05 - 2 ply G-54 4-25 mmf. R-25 
C-24 .05 - 3 ply C-55 4-25 mmf. R-26 
C-25 .005 - 3 ply C-56 4-25 mmf. R-27 
C-26 .05 - 2 ply C-57 7-70 mmf. R-28 
C-27 .05 - 2 ply C-58 7-70 mmf. R-29 
C-28 .05 - 3 ply C-59 4-25 mmf. R-30 
C-29 .005 - 3 ply C-60 4-25 mmf. R-31 
C-30 100 mmf. mica C-61 4-25 mmf. R-32 
C-31 100 mmf. mica R-1 1/2 meg. 1/4 watt R-33 

R-2 300 ohms 1/4 watt 

NOI,: CONO. ORJ/6w..r,oN 1 

2 PLY ZOO veci Rar,NO 
3 PCY YSO VOLT RATINO 

PLY 500 veer PAT -WC 

5,000 ohms 1/4 watt 
1,000 ohms 1/4 watt 
5,000 ohms 1/4 watt 
1,000 ohms 1/4 watt 
1,000 ohms 1/4 watt 
5,000 ohms 1/4 watt 
1,000 ohms 1/4 watt 
1 meg. 1/4 watt 
50,000 ohms 1/4 watt 
1/2 meg. 
2,000 ohms o1/4e 

control 
watt 

50,000 ohms 1/4 watt 
1 meg. 1/4 watt 
250,000 ohms 1/4 watt 
50,000 ohms 1/4 watt 
250,000 ohms 1/4 watt 
1/4 meg. tone control 
1 meg. 1/4 watt 
100,000 ohms 1/4 watt 
2,500 ohms 1/2 watt 
1,800 ohms 30 watt 
5,000 ohms 1 watt 
100 ohms 1/4 watt 
5,000 ohms 1/4 watt 
2,000 ohms 1/4 watt 
50 ohms 1/4 watt 
20,000 ohms 1/4 watt 
20,000 ohms 1 watt 
5,000 ohms 1 watt 
5,000 ohms 1/4 watt 
Mid tap resistor 
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PAGE 5-14 WESTINGHOUSE 
MODEL Ti 

Voltage, Socket 
Alignment Data 
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WESTON ELECTRICAL INSTRUM'T CORP. 
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MODEL 444 
Type 2 
Schematic 
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PAGE 5-2 WESTON 
MODEL 444 

Type 3 
Schematic 

WESTON ELECTRICAL INSTRUM'T CORP. 
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WESTON PAGE 5-3 

LD L 563 ( Type 2) 
WESTON ELECTRICAL INSTRUM'T CORP. MODEL 695 

Schematics 
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PAGE 5-4 WESTON 

MODEL 571 
1!)DII2 665 
Schematics 

WESTON ELECTRICAL INSTRUMENT CORP. 

INTERNAL CONNECTION DIAGRAM 

OF 

MODEL 665 TYPE 2 SELECTIVE ANALYZER 
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WESTON PAGE 5-9 
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PAGE 5-10 WESTON 
MODEL 676 
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PAGE 5-2 WURLITZER 

i 

MODEL 450 
Alignment Data 
Parts List 
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NOD EL 453 Amplifier 
Scheriatic,Socket 
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PAGE 5-4 WIJRLITZER 
1 MODII, 454 

Schematic THE RUDOLPH WURLITZER CO. 
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I Ac;r. 5-6 WURLITZER 

MODEL 460 
Alignment Data THE RUDOLPH WURLITZER CO. 
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PAGE 5-8 WURLITZER 
MODEL 471 
Schematic THE RUDOLPH WURLITZER CO. 
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MODEL 480 

THE RUDOLPH WURLITZER CO. Schematic 
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PAGE 5-10 WURLITZER 

2>'fDD3, Lyric C-4,1.-4 
Notes,Alignment Data THE RUDOLPH WURLITZER CO. 
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THE RUDOLPH WURLITZER CO. 
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PAGE 5-12 WI"RLI'I'ZI?R 

MODEL SA -5 

Alignment Data THE RUDOLPH WURLITZER CO. 

The Model SA -5 is a 5 tube superheterodyne covering the 

broadcast band and utilising a band pass filter between 

the antenna and the first detector, a 2A7 electron coupled 

oscillator -first detector circuit, a 175 kc., I. F. 

amplifier, and a 21.6 duplex diode hi -mu triode second 

detector -first A. F. circuit. Diode type A.V.C. is em- 

ployed. 
IN ALL GANGING OPERATIONS USE THE WEAKEST SIGNAL THAT 

WILL GIVE A SATISFACTORY INDICATION ON THE OUTPUT METER. 

DO THIS BY REDUCING THE INPUT, NOT BY RETARDING THE 

VOLUME CONTROL. 

The I. F. trimmers are carefully adjusted at the factory 

and should not be tampered with unless a thorough investi- 

gation definitely proves the I. F. amplifier to be at 

fault. In that eventt- 

(1) Attach the output meter from screen to plate of the 

215 tube. 
(2) Attach local oscillator tuned to exactly 175 ko. to 

the control grid of the 2A7, providing a D. C. from this 

point to ground. 

(3) Adjust the I. F. trimmers for maximum indication 

on the output meter. These I. F. trimmers are mounted 

on a strip extending from near the 2A7 socket toward the 

center of the chassis pan. A recheck of each trimmer 

adjustment, to Insure perfect alignment of the I. F. 

stages, is recommended. 
TO CALIBRATE THE SA -5 

(1) Set the dial to the point where a station (or 

oscillator) of known frequency, about 1400 ko, should be 

received. Adjust the oscillator trimmer (screw adjust- 

ment, top center of gang condenser) until desired signal 

is heard. 
(2) Set the dial to the point where a station (or 

oscillator) of known frequency, about 1000 kc., should 

be received and bend the rotor plates, when necessary, 

to correct the calibration. 
(3) Repeat operation 2 at, or near, 800 ko. 

(4) Repeat operation 2 at, or near, 600 kc. 

TO ALIGN (or gang) THE R. F. CIRCUITS 

(1) Set the dial to 1400 ko. 
(A) Attach the output meter from screen to plate 

of the ZA5 tube. 
(B) Attach local oscillator and tune to resonance 

with receiver. 
(C) Adjust antenna trimmer (screw adjustment top, 

rear of gang condenser) for maximum indication on output 

meter. 
(D) Adjust R. F. trimmer (screw adjustment top, 

front of gang condenser) for maximum indication on out- 

put meter. 
(2) Set dial to 1000 kc. 

(A) Adjust local oscillator to resonance with 

reoeiver. 
(B) Bend rotor plates (front and rear gang conden- 

ser sections) for maximum indication on output meter. 

(3) Repeat operation 2 at 800 ko. 

(4) Repeat operation 2 at 600 kc. 
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«'i'RLITZER PAGE. 5-13 
IJíDDII. SA -6 

THE RUDOLPH WURLITZER CO. Alignment Data 

In all ganging 
operations USE THE WEAKEST SIGNAL THAT WTLL GIVE A SATIS- 
FACTORY INDICATION ON THE OUTPUT METER. Do this by 
reducing the input, NOT BY RETARDING 'nit VOLUME CONTROL. 

The I. F. trimmer adjustments are carefully made at the 
factory and should not be tampered with unless a thorough 
investigation definitely proves the I. F. amplifier to be 
at fault. In that event: - 

1. Feed the signal from the local oscillator tuned to 
exactly 175 kc. into the set at the control grid 2A7, 
using some type of coupling device that will provide D. C. 
path from control grid to ground. 

2. Attach the output meter from screen to plate of the 
2A5 tube. 

3. KEEPING THE SIGNAL AS LOW AS POSSIBLE, adjust the 
I. F. trimmers to give a maximum indication on the output 
meter. These I. F. trimmers will he found under the 
chassis pan, mounted on a strip extending from near the 
2A7 socket to the center of the chassis pan. After having 
carefully adjusted these trimmers for maximum output, a 
final check should be made by going over each adjustment 
a second time to Insure perfect alignment. 

TO CALIBRATE THE SA -6 
1. Set the dial to the point where a station (or 

oscillator) of known frequency, about 1400 kc., should 
come in. Adjust oscillator trimmer (screw adjustment top 
rear of gang condenser) until the desired signal is heard. 

2. Set the dial to the point where a station (or 
oscillator) of known frequency, about 1000 kc. should come 
in. Then bend the rotor segments (about half engaged with 
the stator plates at this dial setting) to correct the 
calibration. If the dial reading is higher than the actual 
frequency, bend the segments away from the stator, and vica- 
versa, 

3. Repeat operation two at, or near, 8O0 kc. 
4. Repeat operation two at, or near, 600 kc. 
This completes the calibration procedure. 

TO ALIGN (or gang) THE R. F. CIRCUIT 
1. Set dial to 1400 kc. 

(A) Attach the output meter from screen to plate of the 
2A5 tube. 

(B) Attach the lead from local oscillator to the antenna 
post .of the receiver, and adjust the oscillator to resonance 
with this receiver. 

(C) KEEPING THE SIGNAL AS LOW AS POSSIBLE, adjust the 
antenna trimmer (screw adjustment, top of gang condenser, 
front end) for maximum indication on the output meter. Then - 
adjust the R. F. trimmer (screw adjustment, top center of 
gang condenser) for maximum indication on output meter. 

2. Set dial to 1000 kc. 
(A) Adjust the local oscillator for resonance with the 

receiver. 
(B) Bend the segments of the rotor plates on the front 

and center sections of the gang condenser to give maximum 
indication on the output meter. 

3. Repeat operation two at 800 kc. 
4. Repeat operation two at 600 kc. 
This completes the alignment procedure. 
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PAGE 5-14 WURLITZER 
MODEL SA -91 -A 

Alignment Data THE RUDOLPH WURLITZER CO. 

Caution: When 
be sure that the 

position and the 
give a very weak 
automatic volume 

BALANCING 
balancing radio frequency or IF circuits, 

volume control is turned to the full "On" 

output of the test oscillator adjusted to 

signal. This is necessary to minimize the 

control action and to permit the most ac- 

curate adjustment. 
INTERMEDIATE FREQUENCY CIRCUITS 

The intermediate frequency amplifier of this receiver 

operates at 175 ko. and an accurately calibrated test osc- 

illator generating this frequency is necessary for gang- 

ing. 
Current from the test oscillator should be fed into the 

set by removing the control grid cap on the type 57 detector 

modulator tube, and connecting the oscillator output term- 

inals between the chassis pan and the control grid cap of 

this tube. 
The IF transformers are tuned by adjusting the screws 

under the removable name plate on the rear of the chassis. 

To align the RF circuits the test oscillator should first 

be set to some known frequency between 1400 and 1500 kc. and 

the set tuned so that the dial pointer indicates this fre- 

quency. The trimmer condenser of the oscillator section of 

the variable condenser (front section) should then be tuned 

until the test signal is received with greatest output. 
There are two possible adjustments on the trimmer con- 

densers at which this signal may be received; the proper ad- 

justment is that at which the trimmer is set to minimum 
capacity; that is, the adjustment at which the trimmer plate 
is farthest out. When this has been done the trimmer con- 

densers of the second and third variable condensers are to 

be set to give maximum output. 
The set should next be balanced at approximately 1250, 

950, 700 and 550 kc. in the order mentioned as follows: 
The test oscillator is set to some known frequency, 

approximately that recommended above, and the set adjusted 
for maximum output by bending the adjustable sections of the 
rotor end plates rf the variable condensers. In doing this, 
the plates or the oscillator section should be bent first 
and those of the remaining sections bent after the oscilla- 
tor is adjusted. 

AUTOMATIC VOLUME CONTROL 
The detector and automatic gain control functions are 

performed by the diode section of the type 55 tube which 

rectifies the energy sent to it by the intermediate frequen- 

cy amplifier. The DC component of this energy panses through 

a net work of high resistances and by-pass condensers to the 

control grids of the RF and IF tubes to control the amount 

of amplification in these stages. 
An increase in signal strength results in an opposite 

action decreasing the amount of RF and IF amplification. The 

audio component of the signal rectified by the diode, is 

passed through the manual volume control which also serves 

as a part of the diode resistance net work. The adjustment 

of this control sets the amount of energy passed on to the 

audio amplifier for further amplification. 
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THE RUDOLPH WURLITZER CO. 
MODEL SA -l33 

Schematics' Details 
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PAGE .5-18 «'t BLITZER 
M DII. SA -133 
Alignment Data THE RUDOLPH WURLITZER CO. 
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ZENITH PAGE 5-1 
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DDII, M-601 (P51) 
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PAGE 5-2 ZENITH 

MODEL M-601 (P51) 
Parts List 

22-101 
S-861 
S-769 

100-18 
11+2 
80-69 

22-91 
S-392 

22-103 
22-108 
22-117 
22-118 
22-119 

ZENIT RADIO CORI'. 

Variable Condenser Assembly 
Three gang conaèñser 
Dial drum assembly 
Pilot lamp bracket and sooket 
23c volt lamp 
Pulley string 
Dial string tension spring 

Fixed 
.03 mfd. condenser 
Lntenna series condenser 
Five section bypass conde 
.002 mfd. condenser 
5 TT TT 

6. 
6. 

TI 

TT 

IT 

T1 

Condensers 
(audio coupling) 

user 
(bypass) 

Tt 

(electrolytic low voltage) 
( If high Tr ) 

Resistors 
63-135 25M ohm resistor (Red, Green end,Or ange Dot) 
63-137 2 50M TT TT ( Tr rr TT Yellow VT t 

63-151 15M TT IT (Brown TT T' Orange it )( 

63-152 43M TT It (Yellow Orange IT 
TT 

63-159 4M TT IT ( 'T Black end Red 1T 

63-162 100 IT TT (Flat wire wound black TT 

63-163 320 It If TT Tt " Red I1 

63-164 Volume control 

S-857 
S-859 
S-865 

20-8 

126-59 
126 -68 - 
MS -163 
S-771 

26-20 
46-50 
46-51 
49-34 
57-269 
78-34 
78-35 
78-39 
83-226 
85-29 
9 5-91 
95-92 

1st 
2nd 
3rd 
R.F.choke 

R.F. coil shield can 
Condenser shield 
Tube shield 
Coil mounting baso 

Coils 
R.F.coil (antenna) moil Only) 
IT TT TT (intermediate) ( TT Tr ) 

TT T1 TT ( detector) ( IT IT 

Shields 

Miscellaneous 
Calibrated dial strip 
Knobs for switch & volume control 
Knob for dial 
Dynamic speaker 
Escutcheon plate 
Four prong socket 
Five TT 

VT 

TT 
TT Pentode socket 

Speaker terminal strip 
Off & On switch 
Power transformer 

If TT 

(60 cycle 
( 25 rT 
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ZENITH PAGE 5-3 

ANTENNA 

ANT. Colt 
P-7/11-12 

Co/VDENsEíYs 
C./ . OSX 200 . 
0.2 ./ X 200 V 
C.3 !J.v,.../r, 6/MM/CIf 
C.t .05 x 200 . 
C..T .0/ X 200 
C.G .00/ /Y/CA 
C.7 .0/ 400 . 
Ce .OS 200 
0.0 / MFo. x 120 
C./0 .0/X4.00. 
C. // .15200V 
C.12 00lX600. 
C. /3 BMFO. X 9âO . 
C. /t 6 MFOk X 350 
C. /S .002 Y!/CA 
C. /6 .0/6 A /400 . 
C. /7 .00026.- M/cIP 

ZENITH RADIO CORP. 

3 GANG VAR/A8L£ 
7/02 -7 

P -7/08./y/ 

IF PEAK 175 KC. 
RES/ST0RS 

17./ /SO -A- 
R.2 4.SO 
AP 3 SO00 
f7.44 200 
R. G 26 /^f. 
R.7 500M. 
R. e 250 M. 
R. A SOO M. 
R /0 30/ M q // /00 
R /2 /00 
R 13 500 M 
/4. /4- 1MEG. 

'%W H/ 
VOL. CO/YTR0L- 

I.V 
73 W. 
.f..6 W. INM/T1`' 007" 

4 W 

-r 

10 

c. 13 

144151,001 

_ i/LTEAcHONE 
P-71OS-4 

äT)3e 

S Pb. FIEL D 
5.5" -` 

CIRCUIT DIAGRAM - MODEL 7 

NOTC : 
C./,C.2, C.yCS /N ONE !/N/T. "V 7- 7/4.6 -I- 
C /3 C./¢ //Y 0/VE 4/N/7 /.59/7 77 7/19-4 
R/ R.2, R.3, R.9 /N ONE GM/77P/iRT 7/06-/4 

i/, R/2 /N ONC c/N/7. R9/9T 7/06 -6 

TUBE POSITION Ef Ek Egt Eg2 Eg3 Ep 

6D6 R.F. 5.9 1.5 0. 98 1.5 240 

6C6 DET.-OSC. 5.9 17. 15. 98 -.5 98 

75 1st AUD. 5.9 .5 0 - - 80 

42 PWR. 5.9 0 -5 240 0 220 

84 RECT. 5.9 240 - - - - 
I. F. ALIGNMENT: 

( 

ro - ffEATE,95 

1q, f 

JE_ 
TpANS 

ILL 
Tp/MH£p 

ºNL 
RWMLR 

yol.- 
c ON/ROL 

71 TUN/M 
2-- eMAiT- rust LAYOUT 

MODEL 7 
Schematic 
Socket,Voltage 
Alignment Data 

R.// 

10RATOR 
P-7/gz-/ 

C9 

A' CHOKE 
P-7/of-3 

SWITCH oN 
VOI.a1Mút GONTRot! x A 

To P/LOT 
L/T6 6V. 

PWp 
TpANS 

I 

1. With variable condenser at its maximum capacity position and with volume control full on, connect in series with a .1 mfd. 
condenser, an oscillator set at 175 kilocycles to the grid cap of the 6C6 tube. 

2. Adjust trimming condensers I. F. transformer, part number 7108-19 (see top view of chassis) to resonance with oscillator, 
as indicated on an output meter connected across the primary terminals of the speaker input transformer. Maximum de. 
flection on the meter indicates resonance. 

Note: The I. F. transformer has two trimmers, both of which are adjustable through the rear of the case. 

FREQUENCY ALIGNMENT: 

1. Attach oscillator connected in series with a 200 mmfd. condenser to the antenna lead and with the variable condenser 
at its minimum capacity position (extreme right of its rotation) and with 
condenser trimmer of oscillator section (shaft end) to resonance. 

2. Re -set oscillator to 1400 kilocycles, rotate variable condenser to pick up signal, adjust antenna and R. F. trimmers to 
resonance. 

3. Check alignment at 1200-1000-800600-530 kilocycles by setting oscillator to these frequencies and picking up signal by ro- 
tating condenser. 

4. Bend slotted plates of antenna and R. F. sections only if necessary. UNDER NO CIRCUMSTANCES BEND PLATES OF 

OSCILLATOR SECTION. 

an oscillator set at 1550 kilocycles, adjust con- 
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PAGE 5-4 ZENITH 

MODEL 701 

MODEL 702 

Scherila.tic, Socket 

Alignment Data 

N,eNNA 
0-42/ 

C-321 

'l.h;NI'l'II RAI)IO CORP. 

0005 
ORANGE / 

4A 

F .04cA.e- 456- C 
CEC MALS ARE MICROFAIZAO3 
WHOLE NUMEERS ARE OHMS. 
NI,M8ERS PREFIXED EV LETTERS 

ARE PARTS. 
VOLTAGES ARE FROM POINT'S 

INDICATED To CHASSIS 
GROUND. VOLUME CONTROL 
ON FULL. MEASURED ON A C. ! 

rooV 

ReD 
i 

9eV. 

" 0 
rE.Lo>+ 

s 
z5o ¡ r5.0 

1000.1002, 
c 

ilg 
-26v.ß 

(HA5.515 GROUND \pLACN 
C 5X5 

G CONDENSERS N ONE UNIT C-520 

IN CORD 

4ío 
2525 
DET 6Do 

IF ODb 

45 
7 

Rren SWITCH Ón 
YULUMe CONI O 

AOVO IS A C. OR O C. 

. 

S hematie circuit diagram Model 701 ACDC Superheterodyne, with automatic volume control 

Should it be necessary, at any time, to rebalance this set the procedure is as follows: A tech 
a 4a6 kilocycle oscillator to the grid of the 6D6 tube in back of the variable condenser and adjust 
the trimming condensers of the I. F. transformers to maximum deflection on an output meter con- 
nected across the primary of the speaker Input transformer. While adjusting these trimmers, the 
variable condenser should be at the maximum capacity position-at the extreme right of its rotation. 

Next disconnect the antenne wire and connect an oscillator in series with a 75 mmf. con- 
denser to the antenna coil. Rotate the condenser plates to the minimum capacity position- 
extreme left turn, and adjust the trimmer condenser of the rear section of the variable condenser to 
resonance with an oscillator set at 1723 kilocycles, then adjust the condenser of the front section 
of the variable condenser to resonance. Align at 1400-1200-1000-800-600-530 kilocycle.,, 
bend slotted plates of variable condenser if necessary. 

MODEL 702 

MODEL 701 

ANTENNA LEAD 

cr 

+ NA551s R 
R AKE 

uMeERs PREFIK'cD 5V LETTER. 
Ave P MeeaS 

UNeERs wRE oNME. 
ACOnDENSER IN One UniT. C-526 

TED O CNA5515 G ouNO 
vOIUMECONTROL o 

e 
E51s.ORa1NO..E 

,,'leau 
ne 

Ir 'PEAK 450 KC. 

ea 
AÓ0 

IMM?"' 

e: 
TOP,ErN 00.1( 

4 00 
0. A DC LINE o527 O 

S hematie Circuit Diagram and Aligning Instructions Model 702 AC -DC Superheterodyne 
200-600 Meters: 1000-2000 Meters 

Should It be necessary, at any time, to rebalance this set the procedure is as follows: Attach 
a 456 kilocycle oscillator to the grid of the 6A7 tube in back of the variable condenser and ad lust 
the trimming eendensen of the I. F. transformers to maximum deflection en an output meter con- 
nected across the primary of the speaker input transformer. While adjusting these trimmers, the 
variable Bond should be at the maximum capacity position-at the extreme right of Ito rotation. 

With switch lever up in 200-600 meter position. disconnect the antenna wire and connect an oscillator in series with a 250 mfd. condenser to the antenna coil, rotate the condenser plates to the minimum capacity position, extreme left turn, and adjust trimmer condenser of the oscillator 
and rear section of the variable to resonance with the oscillator set at 200 meters. adjust the front section to resonance at 215 meters. align at 250-300-400-500 meters and bend 
slotted plates of variable condenser if necessary. To adjust long wave, 1000-2000- meters, with switch lever down, set variable at maximum capacity, extreme right turn, and tune generator to maximum output, then peak long wave padder (hexagon nut of L. W. Padder), at the same time tuning oscillator until maximum output is attained. Attach oscillator leads to grid of 6A7 ground, set variable condenser at minimum capacity, extreme left turn. and adjust oscillator to resonance with set. Remove oscillator lead from grid of 6A7 and attach to antenna lead, then adjust Tony wave R.F. L immer to maximum output (set screw adjustment of L. W Padder). Do not disturb either oscillator or variable condenser while making this adjustment. 

r - 
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ZENITH PAGE 5-5 

ANTENM 

AHT 

CC5t4A 

ZENITH RADIO CORP. 

Sº4C 
abKC 

R'1 IF PEAK 456 KC. 

LEGEND 
RESISTORS CONDENSERS 

N VALUE N VALUE 
R l'- 300 5 C I - 0005 MICA 
R. L-- 2M C L'- 05 LOOV 
R 3-- 160 C 3- 05 2oOv 
R 4'.- LSO R-270 C 4- 05 LOOV. 

R.5 - 250M CS- .1 2oov 
R - 50M C b'- 0005 MICA 
R 7 - 250M C 7 - DO05 MICA 
R 8 - I00M C e- 01 400v 
R - 500M C 9 - CA 400V 
R 10.- 5508 C IO - .1 200v 
R II - 4065OOM.A.OSb..P106-1 C 11.- 023 300 
R it - lib IN COROAIOT-I C 12 ' 

C IS - 

C 14 - 

C 15 - 

SEL E-CTOQ 

F. 4SbK C CF 
C -524D 

GKRRN 

MODEL 801 
Schematic, socket 
Alignment Data 

SWITCH ON VOLUMI 
CONTROL 

110 VOLTS A C OR D.0 
LINE CORO P -107-I 

SOMFD. C-5250 -:ROTE -- 
25.OMFD. . R 1 R SRS IN ONE UNIT PART MUMSER R- 26e. 

1 4005 C. IS AND C IS IN ONE UNIT PART NUMBER C- 525-C 
SAMFD NUMBERS PREFIXED BV LETTERS ARE PARTS. 

VOLTAGES TAKEN FROM POINTS INDICATED TO CHASSIS 
GROUND. VOLUME CONTROL ON FULL MEASURED ON 
AC CURRENT 

MODEL 801 
rE 3O.» So....re, 

ANTENNA / 7V-427 

VOL [/ME CONTQOL 
P,cO7 
4 3.0.s 3uw+.e 

,SUPPL .z/ni,-/07-/ 

L 

INTERMEDIATE FREQUENCY 456 K. C. 

BROADCAST BAND ALIGNMENT 
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I -N,NO F.1 O 
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.1 ti F ° 
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E. w v m 
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1. Disconnect antenna wire and connect oscillator in series with a 75 mmfd. condenser to the antenna 

coil. With the variable condenser set at its minimum capacity position, at the extreme right of 

its rotation, and with an oscillator output adjusted to 1720 kilooyoles, adjust trimmer of osoillater 

section of variable condenser (rear section) to resonance (maximum deflection on an output meter 

connected across the primary of the speaker input transformer). Next adjust the trimmer condenser 

of the front section of the variable condenser to resonance. 

2. Check alignment at 11+00-1200-1000-800-600-530 kilooyolee, bending the slotted platee of the front 

section of the variable condenser only if absolutely necessary. 
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PAGE 5-6 ZENITH 

ZENITH RADIO CORP. 
! DEL 805,845 
Schematic 
Socket Layout 
Voltage,Alignment 
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ZENITH PAGE 5-7 
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'I.ENI'l'II RADIO CORP. 

é 
eVW.V.1 
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MODELS 806,807, 
S847,850 

Schematic 
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PAGE 5-8 ZENITH 
MODELS 806,807, 

S847,850 

Voltage, Socket 
Alignment Data 

7.ENI'l'II RADIO CORP. 

TUBE POSITION Ef Ek , Egl Eg2 Eg3 Ep 

6A7 
1st Det. 

Osc. 

5.8 5.2 
0 80 - 260 

.6 - - 210 

6D6 I.F. 5.8 5.2 0 80 5.2 260 

75 2nd Det. 5.8 1.5 0 - - 135 

42 PWR. 5.8 0 -.7 260 - 245 

80 RECT. 4.8 - - - - - 

Line Voltage 112 Antenna and Ground Disconnected 

All measurements taken from point indicated to ground, using a 1000 ohm per volt 
D.C. meter ( except filaments). 

F - Filament; K - Cathode; gl - Control Grid; g2 - Screen Grid; g3 - Suppressor 
Grid; p - Plate. 

Alignment 
1. Balance I.F. transformera at 252.5 K.C. with test oscillator connected to 

control grid of 6A7 and ground. 
2. Connect test oscillator to antenna and ground leads. 
3. Adjust broadcast padder (located nest to gang on top of chassis) for correct 
dial reading at 600 K.C. 

4. Adjust trimmer on oscillator section of gang for correct dial reading at 15 
M.C. Adjust detector trimmers (located between gang and coil shield on top 
of chassis) for maximum signal. 

5. Adjust oscillator trimmer (located on right side underneath chassis) for 
correct dial reading at 1400 K.C. - also adjust preselector and detector 
trimmers on gang for maximum signal. 

6. Readjust broadcast padder for correct dial setting. 

A.C. LINE 

SPEAKER LEADS 

ANT -RED 

GND.-BLACK 

VOL. CONTROLS WAVE CHANGE 
A.C. SWITCH ' S SWITCH 

BOTTOM KNOB TOP KNOB 
TONE CONTROL TUNING 
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ZENITJI PAGE 5-9 
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PAGE 5-10 ZENITH 
MODELS 808,809, 

860,861 

Voltage, Socket 

Alignment Data 

ZENITH Rr1llIO CORP. 

5605 

TUBE POSITION Ef Ek Egl Eg2 Eg3 Ep 

6D6 R.F. 5.6 2.4 0 70 2.4 200 

1St. Det. 0 70 - 250 
6A7 5.6 3 

Osc. 3.6 - - 230 

6D6 I.F. 5.6 2.6 0 70 2.6 250 

75 2nd.Det. 
1st Audio 5.6 1.4 0 - - 148 

42 PWR. 5.6 0 -.6 250 - 250 

80 RECT. 4.6 - - - - 300 

Line Voltage 112 Antenna and Ground Disconnected 

All measurements taken from point indicated to ground, using a 1000 ohm per volt 
D.C. meter (except heaters). 
F - Filament; K - Cathode; gl - Control Grid; g2 - Screen Grid; g3 - Suppressor 
Grid; p - Plate. 

Alignment 
1. Balance intermediate transformers at 252.5 K.C. with oscillator connected to 
grid of first detector and ground. 
2. Adjust wave trap padder (located underneath chassis at rear right side) for 
weakest signal with 252.5 K.C. oscillator connected to aerial and ground. 
3. Turn wave band switch clockwise to the highest frequency band. Connect 
15,000 K.C. oscillator to aerial and ground. Balance oscillator trimmer on 
three -gang condenser for correct dial reading at this frequency. 
4. Turn wave band switch counter -clockwise to standard broadcast position. 
Adjust broadcast oscillator trimmer (located underneath chassis at right center) 
for correct dial reading at 1400 K.C. and balance R. F. and 1st detector trimmers 
on three -gang condenser for loudest signal. 
5. Adjust oscillator standard broadcast padder through hole in top center cf 
chassis for correct dial reading at 600 F.C. 

-L/NL CAPD 

ßN d Q`-^ JIY/rGN 
s va. ccwrevt 

gyTLNVN emcee 

TONE CONTE r'N/NG NNOD 

TUBEPOSITION 

>W 3W/rCN 

/.q E TR q P 
TR/M.YER 

geoq 0 c 4.57- 
7-> Ay Ai 
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ZENITH PAGE 5-11 

ó 

Z 

¢ 
g 

b 
nvwti L wvww 

IEo 

e 

ZENI'T'H RADIO CORP. 

3 
BAND 

76 0 - 20o o 

/6 - 5 METERS 
ZOO SB9 

YODEL 812 
Schematic 

/.F. FREQUENCY I.25 K.0 
6 TUBE SUPERHETERODYNE 
CHASSIS NO. 5608 A.C. -D C. 
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PAGE 5-12 ZENITH 

MODEL 812 

Voltage,Socket 
Alignment Data 

ZENITH RADIO CORP. 

TUBE POSITION , Ef Ek Egl Eg2 Eg3 Ep 

6D6 R.F. 5.7 4.2 5 96 5 98 

6A7 

1st Det. 

5.7 2.3 

2 50 - 96 

Oac. 0 - - 96 

6D6 r I. F. 5.7 4.1 5 96 5 96 

75 2nd Det. 5.7 1.1 5 
-4 

- - 25 

43 PWR. 24 0 -5 96 4 

. 
- 90 

25Z5 RECT. 24 

Spkr. F'ld. 

80 - - - - 

Line Voltage 112 Antenna and Ground Disconnected 

All voltages measured from B -(negative side of C18) using a 1000 ohm per volt 

D.C. meter (except heaters). 
F - Filament; K - Cathode; gl - Control Grid; g2 - Screen Grid; g3 - Suppressor 

Grid; p - Plate. 

Alignment 

1. Balance intermediate transformers at 125 K.C. with service oscillator 

connected to, grid of first detector and chassis. 

2. Rotate wave -band switch clockwise to the short-wave position. Connect 

service oscillator to antenna and ground leads and set for 18750 K.C. Balance 
oscillator trimmer on gang for correct dial reading at 16 meters. 

3, Turn wave -band switch to center or standard broadcast position. Adjust 

padder condenser (located on top center of chassis next to gang) for correct 

dial reading at 500 meters (600 K.C.). 

4. Balance oscillator trimmer (located underneath chassis at right center) for 

correct dial reading at 210 meters (1440 K.C.). Balance R.F. and 1st detector 

trimmers on gang to resonance 
5. Turn switch counter -clockwise to long -wave position. Adjust oscillator 

padder (located underneath chassis at reer right side) for correct dial read- 

ing at 2000 meters (150 K.C.). 

NOTE; If howls are encountered on short-wave band the oscillator trimmer on 

gang is too tight. 

PNflL/NE 

SPEAKER LE/905 6D6 /.f 
75-2'OOET RNL-Rf0 

2 /.f. 
TR4NSFORMER 

Isr.I.F 
TRANSFORNER 

6R7 DET 

OSC 6O/L 

OL. CONIAN. I I WIVE CHANGE 

3 SWITCH SWITCH 

807R7H /fN08 TOP KNC8 
RWE CONTROL 77,N/NO 

MODEL 812 
Chassis 5608 

Tube Position 
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ZENITH PAGE 513 
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ZENITH RADIO CORP. 
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MODELS 825,827, 
829,870 

Schematic 
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PAGE 5-14 ZENITH 

BODEL S 825,827, 
829,870 

Voltage, Socket 

Alignment Data 

ZENITH RADIO CORP. 

SOCKET VOLTAGES 5701 - 2 - 3 CHASSIS 

TYPE POSITION Ef Ek Egl Eg2 Eg3 EP 

6D6 R.F. 5.4 2.8 0 2.8 74 230 

6D6 1st. Det. 5.4 7.8 0 7.8 74 230 

37 Osc. 5.4 0 38 - - 130 

6D6 I.F. 5.4 2.9 0 2.8 74 230 

74 2nd. Det. 5.4 1 0 - - 125 

42 PWR. 5.4 0 4 0 230 215 

80 Rect. 4.2 - - - - 235 

Line Voltage 112 V. 

F - Filament 

Aerial and Ground disconnected. 

G1 - Control Grid 

G2 Suppressor Grid G3 - Screen Grid P - Plate 

All measurements taken from points indicated to ground with 1000 ohms per volt 

D.C. meter ( except filaments ). 

K - Cathode 

Balance I.F. transformers at 485 K.C.,trimmers on condenser gang at 1500 

K.C. and oscillator padder at 600 K.C. 

The screw adjustment at the right hand rear of chassis is a wave trap for the 

elimination of code interference at the I.F. frequency. Connect 485 K.C. 
oscillator on antenna and adjust for weakest signal. 

S,ITCNC TONE 
A CONTI0. CONTE.. 

Tube Layout 

V, .T.0I 
ADJ VS t N[NT 

SIND ANT 

CAAI. 

5w 
3wTCN .NO. 

O.0 

C DCi 
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ZENITH PAGE 5-15 

ZENITH RADIO CORP. 
MODELS 835,880 
Chassis 1001,1001-A 
Schematic 
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PAGE 5-16 ZENITH 

MODEL S 83 5, 880 
Chassis 1001,1001-A 
Voltage, Socket, 
Alignment, Notes 

ZENITH RADIO CORP. 

Service Bulletin 
MODELS 835-880 p 

%' 
t CHA5SI% 001.1001A 

Sffi7ICl KOTES 

D1e1 Slips or Bode. Tighten loge on planetary drive. See that both pointer. 
ere free. Rake ware gang is geerely lined up with dial. 

Off Calibration. Cheek for loose set screw. on 01.1 mutably to condenser 
theft. Black pointer my be loos on Meft. Cheek alignment es outlined in 
Alignment Prooeedurs. 

Poor Tone. Defective tubes in audio. One side of push-pull circuit fealty. 
Check audio and output trensformere. See A.P.C. blocking. 

In.en.Ulm. Out of alignment, weak tube. or defective by -vase condenser. 

[redo ¢nph Inopentive. gunk 76 tube, burnt ont Medawareph, open reeletor 
le 76 piote efroult. 

Distortion at Median Velure. Defective 75 tube, defective volts. control. 
Sevre e green volume control -lead and speatmrlend clore to grid or 42 tube. 

Inseneltive on Any Short «eve 3.nd. Check alignment, make eure R.P.chrcuit 
le not aligned to image frequency Change 667 tube. Change poaltlon of fined 
condenser. adjeoent to rear .ee11o0 of ne Menge switch. Location of then 
ondeosers in reletlon to each other -cd teir di etenee from the eheesie will 

effect 41.1 oellbrotioo and .wart tivity, eepecielly on the Blue Bend. 

Stops Oscillating Around 9 I.C.: Chugs 617 tube, leek.ge in 50 instil. or .0029 
eft. Gond 

A.Y.C. Blocks. Piort.d resistor on antenna choke. C-14 milder shorted. 
Grounded '1. . grid circuit. 

0.c111e tes on 3remdmet. Cheek .ligmoent. Push' brown wire gem from 667 
socket. Grounded .+trode on let I.F or grounded to 600 K.C. gadder. Check 
for open by -peas condenser. 

Mies. Shorting plate. in gong condem er. Poor contact in bend switch. 
Moge shields or shield borne. Stet's shields my be touching Inde under gang 
condensers 

Oeerheato. Cheek pilot light and heater circuit* for partial short or ground. 

Flutter.. Rsernngo leads under chesele *menially .round 657. 

°mcillete. on Short 

.. 
Bands. take am* brown R.F. grid return lapushed 

away from 667 socket. Check for gron., on any A.V.C,lead. Open by-p.e. cocdennr. 

Tone Control Inoperative. Mein joint or poor contact on tone control »itch. 
Defective condom:ere in tone control ircult.. 

Continuous Audio gristle. Rearrange lead. In audio circuit. 

Alignment 

Separate poll. me treed for each bend. Mounted on the coils ere individual 

trimmere tat aligne.ch band. independent of the other bends. 

Connect 485 Y.C. service smelll:tor to grid of 617 and chasele ground. /djuet 

I.I. trimmer. on rear of I.P. trontornere for .tron.eet signal. 

Connect 485 K.C. «trice oscillator to antenne end ground. Turn dial to 540 

K.C. on broadest band and adjust wave trap trimmer on right rear side of 
chacals for ee.teet eignsl. 

Broodoe.t - Black Bend 

Set .sanies oeeilletor at 1400 C.C.. remaining attached to enteew ground poet.. 
n To dial to mem point and Mimi 61 trimmer (top one on oscillator coil) to 

reeonnce. Adjust 41 R.F. trimmer (top one on B.F. coil); fl detector trimmer 

(through hole in Mamie Mee) and bend pee. trimmer (top front emotion of 

gang) all to resonance. 

Set nervioe oscillator et 600 K.C. Adjust D.dder (loeetod ln center rem of 
ch...i.) for correct dial reading. 

Recheck 1400 K.C. elfgenant. 

Orange Bend 
Set barrios oscillator et 4 r,C.( still attached to antenna and ground) and 

e ajoet trimror 42 (2nd from top) on onllletor coil for correen diel reading. 

Adjust 62 A.P. trimmer 'End from top on A.P. coil) and 12 detector trimer 
(canter hole through ehmeie) to reeonnce. 

Brown 3.má 

Loo.en 43 detector trimer (top one on detector coil). Set service oscillator 

eé 1r5 r.C. Adjmet 43 o.oilletor trimmer (third from top on oscillator Doll) 

for correct dial reeding. Adjust OS R.F. trimmer (third from top of P.P.coll( 

e nd 43 detector trimer (roer one through hole in top of casai.(. Adjust 43 

detector trimer o_ o11 to re.oaae. 

Blue Bend 

Tighten 44 detector trimmer (bottom one o detector coil). Set «crin 
oscillator et 21 Y.C. Adjust 84 oc ill.tor trimmer (bottom one on oscillator 

coil) for correct dial reeding Adjust 44 R.F. trimmer (lower one on B.P. 

oT) cri M detector trier (lower one on detector coil; to resonance. 

It is very easy to mietmke the image frequency for the fundamental on till. 

band. Rotate dici and if Mondorter arrows et any point, npecielly at 

15 C.C., the band Moule be reb.lneed. 

Green Band 

%ore are no cdjastmentc to be ads on trie band. 

Parts and Prices 
Chassie 1001 

10151.5 635, 860. 881 

end 1101 

Diel baembly 
26-66 Complete Dial and Drive beembly 07.50 
26-67 Dial Scale only .75 
33-57 Dial Retaining Prime .35 

59-28 Large 2 Pointer .10 

59-29 Split Second Pointer .10 

192-4 Diel Cleea .20 

93-217 Diel G1... Cushion Mahr .10 
76-161 Planetary Drive bmembly 2.00 
32-3 Pulley Drive Belt .15 

Celle 6 Chokes 
20-64 Were Trep 
20-81 R. P. Plate Choke 
20-84 7 -Rater Detector Coil Assembly 

20-89 Bend Pees Coll beembly .60 
95-242 let and 2nd I. P. Coil Assembly 1.80 
95-243 3rd I. F. Coil Aooenbly 1.50 
S-3078 R. F. Coil Assembly 2.76 
5-3079 Detector Coll Aaaembiy 2.50 
5-3080 0moillator Coil Aseembly 2.75 
S-3115 plater Oec111ator Cuil b.nbly .40 

Ki mcellaneoue 
44-7 Phono Connector Jack ( Cavort Model. Only) .16 
46-94 Bend Selector Switch Knob .25 
46-95 Tone end Volts. 0005e ,25 
46-96 Tuning Knob - Large .26 
46-97 Tuning Knob - Small .20 
49-91 10" Dynamic Speaker ( Yo4e1 835 ) 10.00 

Con end Voice Coil for 49-91 3.00 
Output 7ravformer for 49-91 5.00 
Field Cull fur 49-91 2.00 

49-92 12" %montº Speaker ( Cedole 880, 8811 14.60 
Con end Voice Coil for 49-92 3.26 
Output Trnaformer for 49-92 2,60 
Field Coil for 49-92 2.50 

57-456 Mal 5.cutcheon Plate for I6á.14 880. 881 .76 
78-100 Tube Socket - 616 .10 
78-101 " " 76 .10 
78-102 42 .10 
78-106 667 .10 
78-109 76 .10 
78-110 523 .10 
85-56 Phono Switch .35 
85-58 Rand Selector S.1tah 4.00 
85-40 4 -poet tion Tone Switch .60 
95-239 Pugh Pall Input Tranformer 5.00 
95-240 Power Filter Choke º.00 

BOGO[? 151.TA055 

T033 206I1101 of Mr Ml Bg2 2g3 Sp 

666 R. P. 5.9 1.7 0 85 1.7 235 

617 

let. Det. 

5.9 2.5 

0 95 - 235 

030. -1 - - 166 

6DO let. I. P. 5.9 8 0 96 8 235 

616 2nd. I. le. 6.9 8 0 95 8 230 

76 4d. Det. 
let. And. 

6.9 1.5 0 - - 155 

37 or 

76 

50.dov-Rat. 

bps 
5.9 0 -1 - - 98 

42 2nd. Aud. 6.9 21 0 - - 230 

42 POI. 6.9 33 0 - - 340 

42 PM. 5.9 33 0 - - 340 

523 Scot. 4.5 - - - - - 

Lin V liage 112 Volt. Amten». and Ground Disconnected. 

f - fll.cntl k - cathode: gl - control grid: g 2 - screen grid: 63 - 

euppr..sor gridi , - plate. 
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