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PAGE 5-4 WELLS-GARD
MODEL 5-E Series

Voltage
Alignment Data

Circuit

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 T1 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. . amplification is employed using a 34
tube. Fixed condensers tune the primary and secondary
of the first I. F. transformer. A second I. F. unit of the
impedance coupled type is provided in which the induct-
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
other end is connected to resistor R9. Also note that the
volume control strip is tapped. Bias voltage for the 34
I. F. tube is obtained from a potentiometer consisting of
resistors RY, R10 and the 60,000 ohm section of the
volume control R8 which resistors are connected across
the 221 volt “C” battery.

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
from this point to the end of the strip the I. F. bias is
decreased, thus increasing the sensitivity. When this
happens the plate current goes up and more battery cur-
rent is.used. .

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

Resistance coupling is used between the 2nd detector
and the Ist audio stage which uses a 30 tube. The 1st
audio stage is transformer coupled to the output stage.
Class “B” amplification is employed in the output stage
which uses a type 19 tube. This consists of two output
tubes in one envelope. A magnetic reproducer is used.

A 3 pole switch controls all three sources of battery
supply.

Condenser Alignment

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 précision 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 technmician 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
eround 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 this adjustment as the I. F. trimmer is at
B4 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.

WELLS-GARDNER & CO., INC.

Then set the signal generator for 1400 K. C. and turn
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 dialj
scale. When calibrated in this manner, the setting will
be approximately correct at both ends of the scale.
NN/ VERIRBLE RESISTOR

7{0 | V" wieE wouwd 03 oms IWATT
RECEWVER
Lty VOLTMETER . 1
EADS 0-3 VoLT oF 70 5" BRTTERY
o-5 voLT

f

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.

D. C. Resistance of Windings

Following are the D.C. resistances of the various windings

in the chassis.

D. C. Re-
sistance
Part No. Item Code in Ohms
P-5168 Double Tuned Ant. Coil Pri................. T1 19.2
Double Tuned Ant. Coil Sec. (Preselector) T1 3.2
Double Tuned Ant. Coil Sec. (1lst Det.) T1 3.2
P-5199 1st LF, Coil Pri.............. T2 90.0
tst L.F. Coil Sec. .. T2 116.0
P-50586-D Audio Input Trans. Pri,. ... T3 1010.
Audio Input Trans. Sec. Cent. Tap
to outside end .. ... T3 648
Audio Input Trans. Sec. Cent. Tap
to inside end ... ... ... .. T3 588.
P-5187 Oscillator Coil, Grid Winding. ... T4 4.1
R Oscillator Coil, Plate Winding. T4 10.4
P-5172 Double Filament Reactor Assem........ .. L1 .61
Double Filament Reactor Assem.. ... L2 .61
P-5149 Single Filament Reactor Assem.. L3 .61
P-5183 2nd L.F. Reactor Coil.. ... L4 52.1
P-2124 6” Magnetic Speaker, Center Tap
to outside end ... ...l 272.
6” Magnetic Speaker, Center Tap
to inside end ... ... 226.
P-2125 8” Magnetic Speaker (same as P-2124)

VOLTAGES AT SOCKETS
Volum® Control at Maximum—Antenna Shorted to Ground
B+4-135 Volts
Voltages to Chassis

Type

Across Plate |Screen Grid Normal
of Function Fila- to to to Plate
Tube ment Cath. Gath Cath. M. A.
1st Det.
32 | & Osc. 2.0 135 67.5 | 7.5(1)(2) 2.5
34 | I. F. 2.0 135 67.5 2.5 2.8
34 |2nd Det. 2.0 20 40 | 0 1.8
30 1st Audio 2.0 135 g 3.0
19 |Output 2.0 | 135 | 6 1.8
(1) With 250,000 ohm meter. Total

(2)
(3)
(4)

Subject to variation due to oscillatory current.
With 25,000 ohm meter.
As read at "C” batterv.

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 leads from the set connected together. The!
volume contro! should be turned to the right or maximum
position.

The voltage chart gives the voltages with all tubes in,|
the speaker connected and the set 1n operating condition.
These voltages are typical of the sets but will vary slight-
v with variations in individual rececivers, tubes, test
equipment used and battery voltages.
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MODHE. 6-U Series
Alignment Date

PAGE 5-6 WELLS-GARD
Wiring Instructions
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The chessis is mounted in back of the dash ss
shiown in Figs. 1 and 2. The first step is to ingpect
the dash to determine at which point there is space
available. Lift the chassis box up and temporarily
hold it in the proposed position. In Figs. 1 and 2
is shown the pusition at which the chassis in wen-
crally monnted. However, there are many other
possible locations, depending on the conniderations
ax mentioned below and the space availshle,

Tu pencral, the chassis will be mounted in the
vertical position, that is, with the long dimension
vertical as illustrated and as mentioned above.
since this method of mounting is the most conven
iont. It may, however, be mounted horizontally. It
maunted in this manuer. the speaker must face
downward. Never install a chassis with the speaker
facing wpward due to the fact that dirt and water
may get in and ruin the speaker.

Cither points to consider in cheosing the chassis
Joeation are as follows: Mount the chassis box in
xuch & way that the cover may be readily removed
for inkpection af tubes. Mount the chassis box as
Irigh ax pawsible to avoid inferference with the feet
of the peaple 1 the front conipartment. 1fanonnted
at the extreme left or right of the dush, the ypeaker
should face inward for acoustical reasons. Mount
the chasis box in such a way as to avoid interfer.
ence with the ear cantrols. including pedals, gear
shift lever, cowl ventilator, ete. If there is & great
deal of room available on the dash, consideration
should also be given to the length and position of
the Hexihle shafts.

Next secure the dash mounting plate to the
chassis box by eans of the four screws provided.
Nate that there are six tupped holes on the chassis
box for this purpose. For vertical mounting use
the four tapped holes which permit the siot at the
hottom of the mounting plate to extend below the
chassis box—see Figs. 3 and 4 For horizontal
mounting the mounting plate may be secired to the
right hand set of four tapped maunting holes or the
Jeft hand et of four. whichever is the most con-
venient. As indicated in Fig. 3, for vertical mwnnt-

ing, holes "A" in dush wmounting plate shall e
uned_ and for horizontal monnting, holes “B” shall
be used.

Now place the chassis box. with plate attached.
in position ou the dash and with a center punch
locate the lower i hoie at 1
the poaition in the slot as shown in Fig. 8. Then
remove the box and by means of the template pro-
vided, or by using the dimensions shown in Fig. 3.
locate the two upper mounting hoies. Next drill
the three 1, holes required.

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

WELLS-GARDNER & CO., INC.

Mounting the Chassis

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

>
o) S e [ She——
j s

CVTRAL T

Fig. 1—General Installation—Top View

far enough away from the head of the bolt to per-
mit the bracket of the mounting plate to slip down
as shown in the illustration. Then put on nut “B"
and the washer, after which the two bolts can be
put through the dash, with the shanks extending
into the engine compartment. as chown in Fig. 4. A
washer, lockwasher, and nut are then put on these
bolts from the front of the dash to hold them in
place.

F

The distance “X” between wuts “A” and “B"
determines how far out the chassis (s mounted from
the dath. When there is a lof of apparatus in back
of the dash, such as wires, tubing, etc., the chassis
will kave to set out far ewough fo clear it However,
1 most cars, there is no interfering apparatus and
therefore the distance "X will be zero.

Attaching the Flexible Drive Shafts

After the chassia ix mounted and the contrnl

WELLS-GARD PAGE 5-7
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Then put a washer on the third mounting bolit
and put this bolt through the lower mounting hole
with the head on the engine side of the dask, as
shown in the illustration. Put on a washer, lock-
washer, and nut “D” and tighten it up. Then put
on nut ‘E” with a washer as shown. Nut “E" should
be screwed down until it is up againet nut “D,”
when distance X,” as explained above, is zero.

AUl tubes and (ke vibrator (vibralor equipped
sets) should be in the sockets and the flexible drive
shaft brackets should be attacked to the chaaris bor
before the chassis is mounted—see article on Al-
tackment of Flerible Shafts.

The dash mounting plate with chassis attached
is slipped over the three mounting bolts. The two
upper hrackets on the plate slip down in back of
nut “A" as shown in Fig. 4 and the slot at the bot-
tom of the plate alips over the shank of the lower
mounting holt in back of nut “E." The plate will
then hang with the bottom farther away from the
h than the top. A washer, lockwasher, and nut
‘F" are then put on the lower mounting bolt. Nut
“F" is screwed on until the mounting plate is tight
up against the washer in back of nut “E.” In this
position, the bracket at the top of the mounting
plate should butt up sgainst nut "A* and be tight.
Also the mounting plate will be approximately
parallel with the dash,

Mounting the Control Unit

The coutrol unit is mounted on the steering
eolumn under the steering wheel an shown 1n Figs.
1 and 2. It 18 generally mounted in the right hand
position . 3 shown in Figs. 1 and 2. It may also be
mounted in the left hand or top position at the
preference of the customer, see Fig. 5 (A)

For right hand mounting the supporting arm is
srewed to the back of the control unit as shown
in Fig, 5 (C). For left hand and top mountings
use the correct tapped hole as indicated in the
same illustration.

To attach the control unit. first remove the sup-
porting arm by taking out the supporting arm
serew—uee Fig. 5 (C). Now nnte that there are
several holes in the atrap These are for different
~izes of steering columns. Wrap the strap around
the column und put the strap screw through the
strap nut as shown in Fig. 5 {(C). Do not tighten
up the serew until the texible ahaftx are attached,

Next attach the two tlexible shafts to the contral
unit as explained in the next article. Then reattach
the supporting arm to the contral unit proper.

unit is temporarily mounted. the fexible drive
shafts may be attached. Two 30” shafta are sup-
plied unless otherwise apecified. These shafts may
aiso be had in 147 and 207 lengths. These shafts
are provided with special ends and cannot be cut
to length.

The flexible drive shafts should alwaya be in-
alled with & minimum smount of bending. Al
ways keep the radius of the bend as large as pos-
sible. The larger the radius of the bend, the casier
the shaft will turn.

If the shafts are not already secured to the con-
trol unit proceed as follows: First loasen the set
Acrew in the volume control shaft housing at the
back of the control unit. The volume control shaft
may be identified by a brass fitting at both ends.
The longer of these twn fittings has a key siot and
is inserted into the control unit as shown in Fig.
5 (B). Insert the shaft far enough 5o that the key
knah enyages and may be inserted all the way, The

set screw tightened down and the set screw in the
housing tightened down on the shaft casing.

To secure the flexible shafts to the chassis, first
attach the two brackets to the chasais hox by means

00 775 (A)

ro2-J

1ig. 5—-Detaits of Comirol Unit Mownting

st serew in the housing at the back of the control
unit ia then tightened down on the shaft casing.

To insert the tuning condenser shaft in the con-
trol unit, first remove the station selector knob.
Then loosen the two set acrews on the shank ex-
tending from the front of the control unit. Also
looken the set serew in the tuning shaft housing st
the back of the control unit. Then insert the end of
the flexible shaft with no fitting into the tuning
condenser shaft housing until the end of this shaft
is flush with the end of the shank and tighten the
two set screws. The knoh may then be replaced, the

of the screws furnished and ss shown in Fig. 6.
Before tightening up the bracket screws, center
the opening through the clamp with the opening
for the epade end of the shaft in the chassis. Then
tighten the screws.

Both shafts are provided with spade ends which
are readily inserted into the slotted receptacles
provided in the chassis—see Fig. 6. Before insert-
ing the flexible shafts, slip the rubber dust caps
with " holes over the shaft casings. After the
nhafts are inserted the clamps are tightened down
on the shaft casings hy means of the clamp screws
us shown in the illustration.

s DRIH MOUNTAG PLAIE

PLATE BOCTY

DIMUNSIONS  Socmery
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FOR 3
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MODEL 7-D Series
WELLS-GARDNER & CO., INC. Schematic

wore - e T e o e g e e R - Socket,Alignment

2 w0 & DESIGNRTE SworT ),
» ¢ /! RE A LFI ArIP 2% prr
WAVE AND BEOADCAST . 5

606 /s D& 737 RF

POSITIONS OF SWITCHN

T F FREQUENCY
456 K.C

/oK AcC

| SEE NOTE A"
Jw/nw>< é | ,Tﬁm

3 e
1 =T i

MTE BOFULER CHORE USED IN SERIES AT TWIS MOINT & /3T MODELS, NOTE "B SERIES PIDDER USED IN SELIES AT TNIS MOy i 73T PPODELS. La & Cq) WERE NOT &IEFOD.

T
JPEANER

Fig. 1—Schematic Circuit Diagram

Condenser Alignment s

Correct alignment is extremely important in connection =
with all wave receivers. The receivers are all properly £ ¥ iR e
aligned at the factory with precision instruments and re- .7.6
alignment should not be attempted unless all other possible Sroer rocrpc
) @

causes of the faulty operation have first been investigated UTRLITS
and unless the service technician has the proper equipment. B O
A signal generator that will provide an accurately calibrated RG] :

signal of 456 K. C. and accurately calibrated signals over Q
Vot <4 rLcr L
°
&
80

the broadcast and short wave bands. 530-1740 K. C. and
58-183 M. C.. is required. An output indicating meter is
also necessarv. It will be practically impossible to align the
receiver 1if unsatisfactory apparatus is used.

7o

Use a non-metallic screw driver for the adjustments. The BACK @

complete procedure is as tollows: 0;5[7/“ 72
o . 7 > 7, 3
Intermediate Frequency Adjustment T 000 Ae vewmmen . O vone ranomen
h Set the signal generator for 456 K. C. Connect the an- F - urtzrw:u—l.!.l_c = -

tenna lead of the signal generator to the grid of the Ist [@\
detector through a .05 mid. condenser. Turn the tuning (v —f— 0S¢ S W
condenser rotor until the plates are completely out. The Vo TRIITER
ground lead from the signal generator goes to the ground o O ! -~
lead of the receiver. The volume control should be at the = (@ 15eriid
maximum position. Attenuate the signal so that A. V. C.
action is not obtained. WLy e il

Then adjust the four I. F. trimmer condensers until maxi- ez - & ANT SW
mum output is obtained. The adjusting screws for these (&t-frermee
condensers are reached from the top of the chassis and are ———— =]
in the round I. F. cans—See Fig. 2. The openings to the VOLOME I
trimmer condensers are covered over by a small cover plate CONTROL 4 Groscas;  rows

A . b b o STATION  SNORT WAVE
which is held in position by a screw. Loosen these screws rOTINTN Selecroe ~ Swiren coprL

until the cover plates can be swung around.

Broadcast Band Adjustment L reowr vewor comrems

The broadcast short wave switch should be in the broad- Fig. 2—Tube Arrangement and Location of Trimmers
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 i1s 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-

screw aud set the pointer at the 1500 K. C. mark on broad.
cast band scale. Retighten pointer screw Then adjust the
antenna and Ist detector broadca.t trimmers until maximum
output 1s obtained.

cast trimmer until. maximum output i.s obtained. This trirp- Next set the signal generator for 600 K. €. and adjust the
nler is on the tuning condenser and its location is shown in 600 K. C. trinmner. The adjusting screw is reached through '
Fig. 2. a hole in the front panel of the chassis as shown in Fig. 2.

Then set the signal generator for 1500 K. C. Turn the Turn the tuning condenser rotor until maximum output s
rotor until maximum output is obtained. Loosen the pointer obtained Then turn the rotor slowly back and forth over
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MODEL 9-B Series
Service Notes,Parts

Replacing Drive Cord

Lift off the pilot light assembly.

Detach the large pointér 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 downwarl
in fiont of the chassis. It is not necessary to remove the
volume control and tone control collars which hold the in-
dicator cords 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 mm Fig. 6. Insert one end of the drive cord from
(tihe outside through the hole in the eyelet in the drive

rum.

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

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

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 ir
this drum as illustrated.

Insert the free end of the cord through-the hole in the
evelet and tie it to the end of the tension spring. The end
of the spring, when hanging free, should Le approximately
% " 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 ecircuit. In the early models R8 was a 150,000 ohnr
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.

) EYELET
( INSELTED
FROM TOF

e

=i TENS IOV
| eEmG

DRIVE DrRUI

Fig. 6—Drive Cord Replacement

WELLS-GARDNER & CO., INC.

P-522¥%

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, T1
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 16% 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 T1. A sep-
arate trimmer condenser C7 is used for the short wave
coil.

A type 30 tube is employed in a separate oscillutor
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 thel
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
¢oil 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. padder
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 nwmber which will be found in the
License Notice label. 1f there 1s a spot of pamt on the
chassis, give this color.

MISCELLANECUS
ITEM

Part No.
P-5176 Antenna R. F. Trans. T, T2 less can._................
P-5236 Interstage R, F. Trans. T3, T4 less can.
r-5224 Oscillator Coil T8, TY less ecan. ... ...
P-5186 8rd I. F. Assembly T7....__ .. ...
P-40433 Cans for the above assemblies .
P-5179A ist I. F. Coil and Can Assembly 15 ... ...
P-5185 2nd I. F. Ceil and Can Assembly T6.
P-5189 Filament Reactor L1 e R
P-51%89 Filament Reactor L2.. ...
P-5235 Double Filament Reactor L3
P-5189 Fitament Reactor 1.4 .

5. W. R. F. Interstage Plate Reactor L5..




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 the 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
obtaired. This trimmer 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 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 ouiput 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 ottput 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

I when the signal generator is set at 15,0600 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 als¢ 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.

WELLS-GARD PAGE 5-13

MODEL 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

N Normal-

Tﬁ{m Function ‘Aflﬁzb tf'(‘;;fi ((:ir:llﬁ:sé 'icée:;? ;;m:
34 R.F. 2.0 [135 | 451 | 80 2.8
34 1st Det. | 2.0 1135 | 450 | 80 3.0
30 Osc. 2.0 | 80 2.8
34 st L F. 20 {135 | 450w | 80 28
34 2mdLF. 20 135 45 |80 2.8
30 ' 2nd Det. 2.0 o
30 1st Audio 20 | 95 | 9.0¢ 0.35
30  2nd Audio ‘ 2.0 |135 9.0» 3.0
19 | Output 2.0 ‘ 135 | 6.0 1.3

)
)  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

Computed firure—cannot be read because of high resistance cir.
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 28.0
3. C. Antenna R. F. Transformer
Secondary ... ... . - T1 5.0
S. W. Antenna R. F. Transforme
Primary ... O T2 0.25
5. W. Antenna R. F. Transformer,
Secondary - T2 Small
P-5236 B. C. Interstage R. F, Transformer,
Primary . e R S W T3 5.25
B. C. Interstagge R. F. Transformer,
Secondary .. ... ... ... T3 5.0
S. W. Interstage R. F. Transformer,
Secondary ... ... . . T4 Small
P-5221 B. C. Oscillator Grid Coil ... ... 18 2.4
B. C. Oscillutor Plate Coil T8 2.5
S. W. Oscillator Grid Coil T9 1.0
S. W. Oscillator Plate Coil T9 Small
P-5179-A 1st I. F, Coil Primary. . T5 12.0
Ist I. F. Coil Secondary .. T5 13.0
P-5185 2nd [. F. Coil Primary. . ... Té6 5.5
2nd 1. F. Coil Secondary T6 5.5
P-5186 3rd I. F. Coil Primary. T7 12.0
3rd I. F. Coil Secondary.. .. I 7 30.0
P-50586-B Audio Transformer Primary ... . .. TI1O 910.0
Audio Transformer Secondary, Center
tap to outside ... . . . o= . T1to0 590.0
Audio Transformer Secondary, Center
tap to inside . . 110 530.0
P-5189 Filament Reactor ... ... ... . I.1 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. ... ... . . 1.6 1.6
P-2179 Speaker Voice Coil, Center tap to
outside ... ... 300.0
Speaker Voice Coil, Center top to
inside ... It S 250.0
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MODEL 92,93
Schematic
Socket,Voltage

WELLS - GARDNER & CO.

O./ut”

:

-& puATE
7 CHOKE

FILAMENT

CHOKE

-
-

':___L FUAMENT CHOKE

CSpF  mm AOE

POSITION OF NEAVY PRONGS,

The
pentode
to prevent any

the

from
is there for two reasons,—
I.F. or harmonic of the intermediate
frequency from 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-

006 mtd. condenser connected

tube to ground

plate ot
the
one,

ing to produce a pleasing tone quality. This condenser
may be varied to any value from .002 mid. to .006 mfd.
without losing its effectiveness in preventing the ILF from
getting into the speaker.

I Hi oy
e = Qlaf S O OFE SWITCH 1000 - 17000
(L ST 3]0, T PRAK 175 KO §
-3 A+ A= ’ 5-;ce +675 /%5 » /3%

TURN THE VOLUMIZE CONTROL ALL THE WAY
ON, CONNECT THE ANTENNA AND GROUNI
LEADS TOGETHER AND TURN THE GANG CON-

DENSER PLATES ALL THE WAY OUT. CHECK]
BATTERY VOLTAGES.
TUBE CIRCUIT VOLTAGE
Fi]amenLG ......................... 2.
- Screen Grid o — 65.
RT. '32 Plate iioeeice i 127.
Control Grid ... ... . 1.4
Filament 2.
18' ]_Del, & Screen Grid 65.
scillator Plate ... © g
3z Control Grid No Reading
X Filament .. ... ... . 2.
L Screen Grid 65.
32 Plate . . 125.
Control R 5. *
o, Filament . ... ... ... 2,
S 2rd Det Screen Grid 67.
Control Grid . ... ... . 3.2
] . Filament ... ... 2,
Audio Screen Grid 132.5
"33 Plate ... ... 117.5
t Control Grid ... .. .. 7.5 **

*This includes filament voltage.
**250 v. Scale.

The measurement of grid bias voltages 1s not recomn-
mended as this causes an abnormal rise 'n plate current
which is injurious to the tube. \Vhen the receiver does
not function properly and the trouble is apparently due
to incorrect grid lias 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\ Dbreak-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 Dbe 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 from those showr.
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MODEL 40,40-A
Alignment Data
Socket,Voltage

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 L.F. transformers are adjusted by in-
serting a screw driver through the holes in the chassis
base directly below the LF. 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 yellow leads, C8, (white-red leads) and C10
(red leads) are connected as shown in Fig.-1 schematic
wiring diagram.,

WELLS - GARDNER & CO.

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
Tube 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| 921100
'35 Plate 143 | 159 | 175 | 191 | 207
I.F. Sereen-Grid 70i 78| 85| 92100
'35 Plate 143 1 159 | 175 | 191 | 207
Oscillator
: Plate 70 | 78| 85| 92| 100
2ad Det. | Screen-Grid 06 73 80 87 94
24 Plate 1127 | 134 | 141 ] 148 | 153
A V.C | Grid 14 [15.5 17 [18.5] 20
24 Screen-Grid [ 24 26| 28| 30| 32
Audio Accelerating-CGrid | 199 | 221 | 244 | 267 | 289
47 Plate 171 | 190 | 210 | 230 | 250
Rectifier | Current 67 75| 82| 89| 96
(both plates) MA| MM MA| MA| MA
'80 | Plate to Plate Voit. | 512 | 569 | 625 | 682 | 739
zZZ L
Tzl .
52w oot o
233 -
® ) :
g K” g (%,
r4 Q
O ! -
o i 3
w f[ N
g h
i .
L )

STATION SELECTOR

TONE CONTROL—

FHONO.-~RADIO
SWITCH

PHONO., JACK

I ST DET.—

QUIET-POWER
SWITCH
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WESTERN AUTO SUPPLY CO.

WODEL 062
Schermatic
Voltage
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< FEMALE P! MALE A US IF PEAK 262 K.C.
VOLTAGE DATA
Tube Plate Screen Grid Plate MA.
R-F. 177 80. 3 3.6
1st Det. 173 76 7~ 9%
I.F. 177 80 3 3.6
2nd Der. 0 0 0 0
1st A-F. 54 77 6 1.2
OQutput 159 165 15.5 10.0

® Will vary with dial setting.
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WESTINGHOUSE PAGE 5-1

MODHEL WR-20
WESTINGHOUSE ELEC. SUPPLY CO. nooE
Socket
Voltage
. [3
Universal Compact °o o OOCG oga° )
~ [+
Operates oneither ACorDC c o oo o0
110-120 Volts. 25-60 Cycles 0 0 Q
Adaptablz for 220-Yolt Current °° Yl“":«..
with use of 220 Volt Resistor 36 — =
Dy N

voLuMS SELECTOR
| I(o_n-on swiTew) \AJ
~TOP VIEW OF RECEIVER-

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—OQutput Pentode 105-115 105-115 p=——

Voltage across filter choke is “C” bias for 38 Tube=10v.

p{{eadings will not change materially regardless of type of power
supply.

T |

Z,ooos puf

-

GcLo 6Co6

20,000 300
k 7 I A f

SCHEMATIC CiRCUIT
MODEL-Y41ATRF RECEIVER

©06

<l|”

oCle

iL
AL. 0R by -~ 05'{,,;
LINE VW ==
299 OHMS

& & dl
IN LINE CORD f

Circust Wiring Diagram




PAGE 5-2 WESTINGHOUSE

e e~

MODEL WR~21
Schematic
Socket,Voltage

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 300-volt 30-volt
scale scale scale
Plate to Screen to Cathode
Ground Ground to Ground
78—Detector Oscillator .. 98 98
78—1. F. Amplifier........ 98 98 2.8
77—2nd Detector ... ..... 35 25 1.5
43—Power Amplifier ..... 92 98 oo
25Z5—Rectifier ............. 98

Voltage across speaker field 100 volt.

Bias for 43 tube is measured across filter choke and should

WESTINGHOUSE ELEC. SUPPLY CO.

1.6 540—1500 Kilocycles
550— 200 Meters

. 25-70 Cycles
Also Available for 220 Volts.

A.C-DC. .. 100-135 Volts .

Short Wave
1500—3000 Kilocycles
200— 100 Meters

Broadcast

be 15 to 18 volts.

N\

LJ‘\VOL(/ME
(ov-0rF swircw) seLecrae L
Yooos,df
T l 9 _ 78 COMP 456K C 781F 456 K. 77 DET. onuf 43
(e /7 103359
3T
,:;50”;77
= <o
x 2R
3
38
| Jont 28 ¥
' ' 2
SWITCH SHOWN AY b3
BROADCASY POSITION 'y 05 uf
s -
IF PEAK 456 KC 1 |
20000 300 50,000 100,000
~ 'A"}:'A'A-M‘ \r TAVAVA'A'A'
% Fiuf Auf.
== ; I
L 25-Z-5 |
RED BLUE i
6.3V
25 A,
8w 8uf 16 uf apf
AT pILOT ‘ BLACK GREEN
77 78 COMP 78LF a3 25-2-5
A, 7 =2 500
A
FILAMENT CIRCUIT "/

226 W
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)
HHEO®D
O

C~15
C-16
C=17
C-18
C-19

C=20
C-21
C-22
lC-QS

—
[eNoRoNoloNoNoRoloNoRoNo RO N}
[ L

=
>

C~24
c-25
C-26
(927
c-28
C-29
C=30
C-31
[c-32
C-33
Ol
C-35

Car

MODEL WR-23,WR-24
Schematic

WESTINGHOUSE ELEC. SUPPLY CO.

= Rzr

g ]

n
G ' e 6 |
,;; : ‘ T Jo HEATERS lL_

L .

r | F L
Css

Varieble ccnds  C-36 .05 mfd. 2-ply !
—-———- C-37 .05 mfd. 2-ply (4
Trim condenser C=38 .01 mfd. 4-ply
Trim condenser C=39 8 mfd, electro
.06 mfd. 2-ply C-40 4 mfd. electro
100 mmf mica C~41 20 mfd. electro
.05 mfd., 2-ply C-42 .05 mfd. 3-ply
+06 mfd, 2-ply C=43 .1 mfd. 3=-ply
.05 mfd. 2-ply -
-5 mfd. 2-ply R-1 1/2 meg. 1/4 watt CEER
SOCHREL C8 R-2 1000 ohms 1/4 watt . % =2dem
.05 mfd, 2-ply R-3 Multiple a jéaéﬁ‘?é
80 ~ 100 mmf mica g_4 1000 ohms 1/4 watt S & H8891399
50 - 100 mnf mica g_p 50,000 ohms 1/4 watt 8 1B%48383
30 - 100 mmf mica g_g 500,000 ohms vol. 5 2488888
30 - 100 mmf mica R 7 1 meg, 1/4 watt 2
30 - 100 mmf mica p_g 250,000 ohms 1/4 watt o
30 - 100 mmf mica g_10 250,000 ohms 1/4 watt »
100 mmf mica R-11 Variable & M HE. §
.005 mfd. 3-ply R-12 5000 ohms 1/4 watt 2 2oaz§§§“55
100 mmf mlica R-13 1 meg. 1/4 watt 2 i rﬁ%ggﬁcg%cm
.005 mfd. 3=-ply R-14 1/2 meg. 1/4 watt o B oaaginaaasa
.05 mfd. 2-ply R-15 50,000 ohms 1/4 watt CHANTL O DR
.0056 mfd. 3-ply R-16 400 ohms 1 watt S
.01 3-ply R-17 25,000 ohms 1/2 watt <
.05 mfd. 3-ply R-18 50 ohms 1/2 watt =
100 mmf mica R-19 20,000 ohms 1/4 watt & .
.05 mfd. 2-ply R-20 2000 ohms 1/4 watt %] ME 253 q
7 = 70 mmf R-21 200 ohms 1/4 watt goggqgggsa
300 mmf veriable n AEREHES
7 = 70 mmt 5 mExonEnaEE
1200 mmf variable Mm OO OO
2000 mmf varilable

2000 mmf variable

—
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PAGE 5-6 WESTINGHOUSE
MODEL WR-25 T

Alipgnment
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 17234 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 L.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 peints 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 Sereen Cathode Suppressor Osc. plate
78 110........... 110........... 6 ....ovunnnn S
6A7 170, ...ttt 110........... 6 viiinnnn. —— i 170
75 110........... —00000000000 U&acocoooeon0 — e —_
78 110........... 110........... 8500000000000 3500, _—
41 210........... 220........... 15.......... ——% 0000000000  —
Part No. Description
ZT-92 Antenna Coil  .vrninnnn. ZR-104 10,000 Ohm 2 Watt Wire Wound Resistor
ZT-93 Interstage Coil ........ovvunnn.. Any Carbon Resistor ....................
ZT-94 Composite I.F. and Oscillator Coil Any Mica Condenser ...................
ZT-95 Output LF. Coil ........cvueennn. Any Socket ............. ... e
ZT-99 Power Transformer ............... KL-6 Pilot Light Bulb ............. poooooas
ZT-96 “B” Filter Choke ........c...ccvunee. WR-92  Volume control, complete with switch .
NT-53 “B”RF.Choke .....ccovvvvvurvnnnn ZvV-3 Vibrator .........ccoiiiiiiiiinnn,
ZT-98-A “A” R.F. Choke, multiple layer ........ Z25-66 Speaker ....... ... ..l
ZC-123  Filter Condenser, 10x6 mfd........... NZ-54 Spark Plug Suppressor ........
1C-43 5 Mfd. Electrolytic Condenser ......... NZ-54-A Distributor Suppressor .....
EC-19 .5 Mid. Tubular Condenser ............. NZ-55 Generator Condenser .. ..
— —— a0 ——— ——— 4'
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WESTINGHOUSE ELEC. SUPPLY CO.

SERVICE INSTRUCTIONS
WESTINGHOUSE MOTOR CAR RADIO

MODEL WR-26

Scheretic
Voltage

ELECTRICAL VALUES

Cl .05 mfd. 2 ply Cl4 .005 mfd. 3 ply R1 100,000 ohms 1/4 W. R14 250,000 ohms 1/4 W.
c2 .25 mfd. 2 ply Cl5 .5 mfd, 2 ply R2 500 ohms 1/4 W. R15 250,000 ohms 1/4 W.
€3 .25 mfd 2 ply Cl6 .5 mfd. 2 ply R3 7500 ohms 1/4 W. R16 4,000 ohms 1 W,
c4 .002 mfd. 4 ply Cl7 .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 C1l9 10. mfd. R6 75,000 ohms 1/4 W. Tl Power Trans.
C7 .005 mfd. 3 ply C20 10 mmfd. mica R7 50,000 ohms 1/4 W, T2 Output Trans.
€8 100 mmfd. mica C21 100mmfd. mica R8 1/2 meg. Vol. Control Ll Filter Choke
c9 .002 mfd. 4 ply c22 .05 mfd. 3 ply R 5000 ohms 1/4 W. L2 Filter Choke
Cl10 .5 mfd. 2 ply €23 .001 mica R10 1 meg. 1/4 W. L3 Filter Choke
cl2 .005 mfd. 3 ply Cc24 .5 mfd. 2 ply R12 1/2 meg. 1/4 W, L4 Power Choke
Cl13 .1 mfd. 2 ply €25 .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 21 217 l.2 13.0

The above readings were taken from ground or metal of chassis to socket terminals and will

vary slightly with different types of voltmeters used.
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MODEL WR~26
Socket,Parts List

TONE CONTROL VOLUME CONTROL
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All of the adjustable condensers commonly called
trimmer condensers, are very accurately adjusted
at the factory and will not need any further ad-
justments unless a coll or I. F. transformer is
changed or the' adjustments have Dbeen tampered
with in the field. Therefore, DO NOT attempt
to change the setting of any of the trimmer con-
densers unless it 1s definitely known that ad-
Justment is necessary, and a high-grade test
oscillator and output meter is available, then
proceed as follows:

1. Connect output meter across volce coil of
speaker.
2. Set volume control on full,

3.
4.

Set tone control to bass position.
Connect dial light.

(o) I. F. Adjustment

1. Connect a .1 mfd. condenser in series with
antenna lead of test oscillator.
Set test oscillator to 175 K. C.
Connect test oscillator to grid of 1st I. F.
tube #6 (see Fig. #2) and adjust #7 to max-

imum output.

3.

WESTINGHOUSE ELEC. SUPPLY CO.

Fig. #2
#1 RF Trimmer Condenser #8 2nd Det. AVC & AF
#2 1lst Det. Trimmer Cond. Amplifier
ﬁS)Osc. Trimmer Condenser #9 Power Output
4 . #10 Rectifier

#5) 1st IF Trimmer Cond. #11 RF Amplifier

#6 IF Amplifier #12 Det. and Osc.

#7 2nd IF Trimmer Cond. #13 13t IF & Osc.Coil

Connect test oscillator to grid of 1lst Det,
#12 and sdjust condensers #4 and 5§ to maximum
output.

Repeat the above adjustments for accuracy.

(B) Oscillator Adjustment

1l Set test oscillator to 1500 K.
2. Connect test oscillator leads
Det. #12.
Set gang condenser to 1500 K. C.
(a) Open gang to fullest extent.
(b) Close slowly to the thickness of a thin
cardboard strip or approximately .015".
Peak oscillator condenser #3 on end of gang.

C.
to grid of 1lst

3. as follows:

(C) R. F. Adjustment

1.
2.

Set test oscillator to 1400 K. C.

Change antenna condenser in oscillator lead
from .1 mfd. to .0002 mfd., and connect test
oscillator to antenna lead of set.
Set condenser gang at 1400 K. C.
Peak condensers #1 and 2 on gang.
Do not touch oscillator trimmer #3
K. C. setting of gang.

3.
4.
5.

at 1400

SERVICE PARTS LIST WR-26 MOTOR CAR RADIO

RESISTORS

Ohms Body Tip Dot
WR-056277 175,000 Furple Green Orange
WR-05261 40,000 Yellow Black Orange
WR-052456 2,000 Red Black Red
WR-06247 7,500 Purple Green Red
WR-.05279 250,000  Red Green Yellow
WR-05249 5,000 Green  Black Green
WR-05281 1 meg. Brown Black Green
WR-05278 100,000 Brown Black Yellow
WR-05276 50,000 Green Black Orange
WR-05246 500,000 Green Black Yellow
WR-05264 500 Green  Black Brown
WR-06531 4,000 Yellow Black Red
WR~-06527 Resistor strip assembly «..ccee.
WR-06537 Mid tap resistor ecececcescccee

C ONDEN SERS
WR-06558 Electrolytic cond.-power pack.
WR-06680 Variable condenser assembly...
WR-06536 Condenser- power pack base ...
WR-06526 Condenser assembly block .....
WR-06560 Condenser in €an ce.cecccsscees
WR-06600 Condenser & choke assembly ...
WR-02493 Condenser .05 = 2 Ply seccease
WR-06417 Condenser .0001 mfd. mica ....
WR-99650 Condenser. .001 mfd. mica .....
WR-03659 Condenser .005 = 3 ply secese.

Alignment Date

Part No. Description of Parts
WR-03852 Condenser .002 4 ply ccceceoce
WR-02497 Condenser .25 2 PlY ececccense
WR-02499 Condenser .5 2 plY seeeccccee
WR-02496 Condenser +25 3 PlY oseescescsse
WR-02495 Condenser .1 2 pPly ececceeseee
WR-03775 Condenser .00l mica .ieeeccone
WR-02492 Condenser ,05 3 ply- speaker .
WR-06560 Condenser- power pack base ...
WR-03864 Condenser .002 4 DPly eececeonoe
WR-03660 Condenser 005 3 Ply ceeeceene
WR-02303 Condenser .05 3 DPly eecveeses
WR-02508 Condenser .1 3 PlY eveecnens
WR-01883 Condenser .25 2 Ply ceeveacss
WR-02322 Condenser .5 2 PlY ceceavane
WR-02386 Condenser .25 3 ply .ceeceevas
COILS
WR-05824 Choke coll- power pack .......
WR-05452 R.F. choke coill - power pack..
WR-06523 Osclllator coil assembly .....
WR-04580 I. F. coil assembly-chassis ..
WR-06519 Antenna coll assembly ........
WR-06518 R.F. coil assembly «cceececeas
WR-06713 Speaker field coll «c.oeveeeenn
TRANSFORMERS

WR-06535 Transformer- power pack e.....
WR-06618 Output transformer .c..ceccees
WR-07053 J

Iron core fillter choke .ececse
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Schematic
Voltage

SUPPLY CO.

WESTINGHOUSE ELEC.
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Schematic
Voltage

5 MEG.
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VOLTAGE READINGS

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 voltimeter (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 - - - - - =

*

leasured from ground to tap on speeker field winding

Voltage across field, 100 volts d-c.
Voltage across '80 filament, 5 volts a-c.
Voltage across all other heaters or filements, 6.2 volts a-ce

The above voltages, with minor variations, should be obtained with an a-c.
line input of 117.5 volts.
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MODEL WR-28,WR~29

WESTINGHOUSE ELEC. SUPPLY CO. Voltage, Socket

Alignment Data

SERVICE TECHNICAL DATA

SOCKET VOLTAGES

Stage Tube Filament
Rectifier 80 4.85
Power Output 42 6.1
2nd Detector 75 6.1
1st I.F. 6D6 6.1
2nd I.F. 6D6 6.1
Oscillator BA7 6.1

Plate Screen Cathode
382
234 245 18
126 0.87
245 99 5.6
245 96 5.6
236-136 87 4.7

Note: These values are readings of a high resistsnce 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.

Figure #1

CIRCUIT DESCRIPTION

The Models WR-28-29 are six tube, dual wave-
tand receivers, designed to operate over the
frequency ranges from 1570 to 540 kilocycles
end 15,500 to 5,700 kilocycles. The circuits
comprise an R. F. selector circuit, a combinaw=
tion first detector oscillator, two stages of
intermediate frequency amplification (456 KC)
with double tuned cifcuits coupling each stage,
a combination second detector, A.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 1n addition operates to illuminate the par-
ticular dlal scale in use.

ALIGNING THE CHASSIS

To properly align the Models WR-28-29 chaasis,
it is essentlal 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 1t will cause the A. V. C. to function
making correct alignment impossible. The sen-
81tivity 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 himsslf with the
general layout of the chassis, the location of
the tubes and the various alignment condensers.
A top view of the chassis 1s shown in Fig. #1
and should be carefully studied before the ac-
tual work 1s started.

A- I. F. ADJUSTMENT

l. Set test oscillator to 456 K. C.

2., Connect A. C. voltmeter (output meter) a-
cross volce coll of speaker,

Line voltage « 112.

f I. F. trimmer condenser

#2 1. F. trimmer condenser

#3 1. F. trimmer condenser

#4 I. F. trimmer condenser
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)

%. Comnnect 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 1lst I.F.
tube (6D6 - rear right hand tube).

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

7. Connect test oscillator to grid of lst 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 statlion 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 aignal output from test oscillator
and readjust #7 until a definite minimum 1s
obtained. The purpose of this adjustment is
to correctly adjust a wave trap 1installed to
block direct transmission of 456 K. C. {(usual-
ly ship telegraph signals) from antenna to
firat detector.

4. Set test oscillator and station selector to
1400 K. C.
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MODEL WR-28,WR-29
Schematic
Alignment,FPart 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 maxirum 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)

WESTINGHOUSE ELEC. SUPPLY CO.

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 ccndenser (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-

1. Set wave change switch to short wave band mer underneath chassis for correct calibration.
position. This completes the lining up process.
75 . #2
6A7 606 &6
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SCHEMATIC WIRING DIAGRAM X Aesilance Srip
ELECTRICAL VALUES
G-l Var. gang with trimmer €-24 .0001 mica R-3 50,000 ohms 1/4 watt
C-2 Var, gang with trimmer C-25 .5 - 2 ply R-4 500 ohms 1/4 watt
C-3 Var. gang with trimmer Cc-26 .005 - 3 ply R-5 20,000 ohms 1/2 watt
C-4 600 mmf, variable C-27 .001 - 4 ply R~6 1,000 ohms 1/4 watt
C-5 .05 mf - 2 ply C-28 8 - electrolytic R-7 5,000 ohms 1/4 watt
C-6 ,0001 mica C~-29 4 - electrolytic R-8 1,000 ohms 1/4 watt
C-7 .05 - 2 ply C=30 20- electrolytic R-9 1,000 ohms 1/4 watt
C-8 405 - 2 ply C-31 8 - electrolytic R-10 5,000 ohms 1/4 watt
C-9 405 - 3 ply c-32 .005 - 3 ply R-11 11,200 ohms
C-10 .02 - 3 ply C-33 .001 ~ 4 ply k-12 1,800 ohms
C-11 I.F. coil C-34 .01 - 4 ply R-13 12,000 ohms
C-12 I.F. coil C-35 .01 - 4 ply R-14 300 ohms
C~13 I.F. coil C-36 425 mmf. variad%e R-15 1 meg - 1/4 watt
C-14 I.F. coil C=37 1500 mmf., mica R-16 50,000 ohms - 1/4 watt
C-15 I.F. coil C-38 Trimmer condenser R-17 1 meg - 1/4 watt
C-16 I.F. coil C=-39 425 mmf. variable R-19 .5 meg. varlable
C-17 ,0001 mica C-40 Trimmer condenser R-20 2,000 ohms 1/4 watt
c-18 .05 - 2 ply C-41 .05 - 3 ply R-21 1 meg. 1/4 watt
C-19 .05 - 2 ply C-42 ,0001 - mica R-22 75,000 ohms - 1/4 watt
C-20 ,05 - 2 ply C~43 .05 - 3 ply R-23 50,000 ohms =~ 1/4 watt
Cc-22 .05 - 2 ply C-44 4-40 mmf. variable R-24 .25 meg. 1/4 watt
C~23 .06 - 2 ply R-1 .1 meg. 1/4 watt R-25 .25 meg. varlable
R-2 5O ohms 1/4 watt
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MODEL WR~30
Schematic

WESTINGHOUSE ELEC. SUPPLY CO.
42 i
Crnl
i, &
;?‘“
223
'L R4
C"';_ ",IJA
= TO NEATERLS
L 83v
AT ‘\;U_'F:' ,LL_JH— 3T, PRt 4
V0| N || R | e I
7 ] 7 [ Z U
N QU “% s
L
= cee “% ;
i = N
E.; et ovme romees| ¥
i A
I~
Li _5!?6‘-
=L £
T T sl
c.’f g '—wznre ) oessGmATION -I
SRY o e
;)_ y IF-456 KC 216} plse :;"- (527 ‘:’;LY :r:oi voLr 4?‘7‘/~GGJ
17143?5%5&%?%4&#3%%~
7 PURPLE ~ 10 - 22 +1C
2 -A5pD - 4.0 -s0 MC i
3 CXEEN - 1.6 - 4.0 MC E
4 BLACK OR BROADCAST £ cie = Crr
-
SCHEMATIC WIRING DIAGRAM
ELECTRICAL VALUES
C-1 Variable condenser C=-32 .005 - 3 ply R-3 5,000 ohms 1/4 watt
C-2 Variable condenser C~33 .05 - 2 ply R=4 1,000 ohms 1,4 watt
C-3 Variable condenser C-34 4 mfd. electrolytic R-5 5,000 ohms 1/4 watt
C-4 Variable condenser C-35 4 mfd. electrolytic R-6 1,000 ohms 1/4 watt
C-5 I.F. coil C-36 .5 - 2 ply R-7 1,000 ohms 1/4 watt
C-6 I.F. coll C-37 .5 - 2 ply R-8 5,000 ohms 1/4 watt
C-7 I.F. coil C-38 .005 - 3 ply R-9 1,000 ohms 1/4 watt
C-8 I.F. coil C-39 .001 - 4 ply R-10 1 meg. 1/4 watt
C-9 I.F. coil C-40 20 mfd. 25 V, R-11 50,000 chms 1/4 watt
C-10 I.F. coil C-41 .005 - 3 ply R-12 1/2 meg. volume control
C-11 7-70 mmf. C-42 .05 - 2 ply R-13 2,000 ohms 1/4 watt
C-12 1000-2000 mmf. C-43 .02 - 3 ply R-14 50,000 ohms 1/4 watt
C-13 500-1000 mmf. C-44 .02 - 3 ply R-15 1 meg. 1/4 watt
C-14 400-800 mmf. C-45 100 mmf. mica R-16 250,000 ohms 1/4 watt
C-15 3-40 mmf. C-46 .01 - 4 ply R-17 59,000 ohms 1/4 watt
C-16 270-600 mmf. C-47 8 mfd. electrolytic R-18 250,000 ohms 1/4 watt
C-17 7-70 mmf. C-48 4 mfd. electrolytic R-19 1/4 meg. tone control
C-18 100 mmf. mica C-49 4 mfd. electrolytic R-20 1 meg. 1/4 watt
C-19 .05 - 2 ply C-50 8 mfd. electrolytic R-21 100,00C chms 1/4 watt
C-20 .05 - 2 ply C-51 .001 - 4 ply R-22 2,500 chms 1/2 watt
€c-21 .05 - 2 ply C-52 .1 - 3 ply R-23 1,800 ohms 30 watt
c-22 .05 - 2 ply C~53 Variable condenser gang R-24 5,000 ohms 1 watt
C-23 .05 - 2 ply G-54 4-25 mmf. R-25 100 ohms 1/4 watt
C-24 .05 - 3 ply C-55 4-25 mmf. R-26 5,000 ohms 1/4 watt
C-25 .005 - 3 ply C-56 4-25 mmf, R-27 2,000 ohms 1/4 watt
C-26 .05 - 2 ply C-57 7-70 mmf. R-28 50 ohms 1/4 wett
C-27 .05 - 2 ply C-58 7-70 mmf. R-29 20,000 ohms 1/4 watt
C-28 .05 - 3 ply C-59 4-25 mmf. R-30 20,000 ohms 1 watt
C-29 .005 - 3 ply C-60 4-25 mmf. R-31 5,000 ohms 1 watt
C=30 100 mmf. mica C~61 4-25 mmf. R-32 5,000 ohms 1/4 watt
C-31 100 mmf. mica R-1 1/2 meg. 1/4 watt R-33 Mid tap resistor
R-2 300 ohms 1/4 watt
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MODEL 444

Type 2
Schematic

WESTON PAGE 5-1

WESTON ELECTRICAL INSTRUM’T CORP.

72 20FF,
o h B, 2 OO s,
rrr
VI sabs DOy R AOHT M A
o R e avIy AL SSRYS
) o @z L —_—— I Kt N
ISHTAFY T KT o _ I ) -
> = 4§74 3902
: G
[
v
®006%
INMO0;
3
B _
295
Y~

ME08

LN
H
e

e
k.kw QLV ¥ ov MUO ' b o
\ ow ]
72’ \NWw _ vwio _

ASY oy

--------
44444444

x| 8 O-4
X3
|
@

i
1@

<)
mooopr sz M
F—AAVMAAA— W moRe v;)}?)?.—.s_\(,}j
oY S
My > mEEY
1 I [ - |
p L +* - - * * +* ~, - — A
O g mu\ oy 2 HyiQ L oy @ gy © uxno < Sovwan = 20 O 294 <20y ° ® < S o) 2 & @ [©
e Aoop A0S/ ACOF SoVEP  Sawv a9 2VARP . AO9 009 02/ F moy aw WOrw - n7 am HoH
o e e J08/M00 DU Az oot 09-2s LALLANG ALIDNUNOD - TINVLSISTY
T ICKD
P07 TINVS 4O HOVE LY 9N00)? AVYHOVIT  ONIHIM  #hP NS TLIVS
MR A /2oL




.o

N =)
BT -l

gvIY 0L SSI¥S

aruvmiw

r: e
— .ﬁ!ﬁ #q 2} 9]

—y
L yoswva vWR“ ‘oﬂ&b«*&kk:l |.|Gi b
4503 AN IWHI S T IgiOATE WO 3 | soven | 3308 1em L$3L IENL
[>T r e L
ﬁ : FS¥INIY -

92
M N
Q -,
H H ¥ sy most

02
A S Ym Fv& a5 1| | § o
S 2 b
0 ‘0611 av —r W s7¥] -Mw : 0000 0
) w0008/’ . 00008 e ™ !
AR >, d e \ddddan
= oY &2 b I ﬂaQ\\
@ - ) 5 o w
- < [0
M = roooowr 3 ° #Q
U e W goee A 7700 |o
& ~ 000908 1. b¢ 2z —
T .ﬁlﬁﬂ 97 3
. T AAAAA ﬁ_ s i %S . - £ u m" /qo\
2] s [ vo0rz qo0o00E o, (gD 7
Z " ;
el aaka 2
a 0% 08 NOPT oW .ﬁ“wm
< mooor2 Sl
S /
=
- 004 17 00
3
a]
- Pu&
8] ¥ o
N vo— FrZ3
=
0]
W

< ~RE$Z

<
AAMAAA mOBSIE < faday

YWY

~0ooorE YD mEEEE

uwmv.uw @luwmﬁw Aﬁw (OO ) \ W

AQOP SINY ¥ Sy @ 274 IVAGY UG Y B MO7 an I g7 o
oXINOD 20 AvE X - 1NIUNO ALINNIINOD TINVLSISTY

TINYS SO YOVE LV ONINOOT WYYOVW/IT INIXIM Yot NYILLYS
bLECL

[
3

PAGE 5-2 WESTON

3
2
2

2]
(3
&
[ 3]



(VESTON PAGE 5-3

MODEL 563 (Type 2)
VODFL 695

Scheratics

WESTON ELECTRICAL INSTRUM’T CORP.
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PAGE 5-4 WESTON

MODEL STl
MODEL 665 WESTON ELECTRICAL INSTRUMENT CORP.
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PAGE 5.6 WESTON

MODEL 661,673
MODEL 694 WESTON ELECTRICAL INSTRUM’T CORP.
Schematics
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WESTON ELECTRICAL INSTRUM’T CORP. MODEL 662,Type 2
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WESTON ELECTRICAL INSTRUM’T CORP.
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WESTON PAGE 5-9

MODEL 674

WESTON ELECTRICAL INSTRUMENT CORP,Schematic
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PAGE 5-10 WESTON

MODEL 676

Sl WESTON ELECTRICAL INSTRUM’T CORP.
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WESTON ELECTRICAL INSTRUM’T CORP. 678-R

Schematic
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PAGE 5-12 WESTON

MODEL 677,678

£

ASZZ,

Schematic WESTON ELECTRICAL INSTRUM’T CORP.
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PAGE 5-2 WILCOX-GAY
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WILCOX-GAY PAGE 5-5

= == MODEL 4B6,Road Mate
WILCOX-GAY CORP. Schematic,Voltage
Alignment
Dt o J o,
| R.E /180v. Mier Osc, 180v €. Fma,  7F /gg”;" Del-AVC 125y,
(D iy 78dgls s5r7 yGs Lrla cs 76 Elalngs 75 3l 3
L)
N
‘T eS8 [ 2| B3 \
[ L3 SR 21 [N o
- s - 85 § g . S kS
ey Q N
| RI = 4,0002"& 8 g §\/80
| 7 » ) Q
N & e ] Zog TG 1315 <
\Aerd
TR NRY
| / 177 g il 1 40&300;2/ Soco000 | 7500 Lyt
8 Cop Heate . L1s  teLcovr )
(28 LG7 fogter | praam 4] 30 L7 48
é-8 YoLy DAL LAmP g? CMI G 7I N Sz
553 / 4 F =0
5 - /’ff“ 8 b
Il CosT Tezg” S
70 & ¥oL7 BATTEXRY

UNGROUNDED 0025 L1 7

| The three R. F., trimmin:: condensers are ad-
justed at 1400 XK. C.., Proceed as follows: IF PEAX 175 KC.
Procure a modulated oscillator giving a sig-

I, F. Adjustment:

The four I. F. trimming condensers are adjus-
ted at 175 K.C.. Proceed as follows:

Procure a modulated oscillator giving a sig-
nal at 175 K.C., &a non-metallic screw driver
and an output meter,

reduce the
small deflection is obtained.

done the asction of the

nal at 1400 X.C..
FCERCE T
Remove the chassis from case, couple the out- %>4N,4 b o
put of the oscillator from antenna to ground, 28 gl S
set the dial at 1400 and the oscillator at “+,P gx:ﬂ . H
1400 KoCoo 8 < o * o n "rg
n M4 NP
T mg el
Place the oscillator and receiver in opera- s f.',‘ o390 g S
| tion and adjust the oscillator output so that ggpﬁa'HP o
| a weak signsl is heard 1in the 1loudspeaker ggbjg g5
 when the volume control is at 1ts maximum pos Q4o D
itione. O K o g
g3828p, ©f
Then adjust the trimming condensers starting g*;.—l T~ <d O 8
with ¢ 3, C 2 and then C 1 until maximum out- g g~ S
put is obtained. Readjust a second time as = S o
there is a slight interlocking of adjustments S 3f§8 o e
(o] v} s
A more accurate adjustment can be made with 3 .ﬁ o =
an output meter. ot Py 2 g
3.5 =
S H
o) he
a2
£ P 3
FLE] e
[ =] -~
o v} n
O ®
o M o
g0 =

Trim in order C 4,

ad justments
ad justments.,

mum volume.
nmm,

Connect the oscillator output between the
first detector grid and ground. Connect out-
put meter.




— - — ———— e — —pr——

n 09 .@W\QA hN / -0/
| 3 H\\ e@w@wﬁwﬁ
2
T

WILCOX-GAY CORP.

,4CBS (BC & sW)

DEL 4C5

MODEL 4CA5 (BC Only)
Schematic,Voltage, Socket
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WILCOX-GAY PAGE 5-7

MODEL 4CD5

WILCOX-GAY CORP.
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PAGE 5-8 WILCOX-GAY

|| MODEL 4DB10

WILCOX-GAY CORP.

Scheratic, Voltage,Socket
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PAGE 5-2 WURLITZER

NODEL 450

THE RUDOLPH WURLITZER CO.

Alignment Data

Parts List
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MODEL 480
THE RUDOLPH WURLITZER CO. Schematic
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THE RUDOLPH WURLITZER CO.

MODZL Lyric C-4,li-4
Notes,Alignment Data
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MODEL SA-5

The Model SA-5 is a 5 tube superheterodyne covering the
broadcast band and utilizing a band pass filter between
the antenna and the first detector, a 2A7 electron coupled
osoillator-first detector circuit, a 175 kco, I. Fo
amplifier, and a 2A6 duplex diode hi-mu triode second
detector~first A. Fo oircuit., DNiode type A.V.C. is em-
ployed. ’

IN ALL GANGING OPERATIONS USE THE WEAKEST SIGNAL THAT
WILL GIVE A SATISFACTORY INDICATION ON THE OUTPUT METFR.
DO THIS BY REDUCING THE INPUT, NOT BY RETARDING THE
VOLUME CONTROL.

The 1. F. trimmers are carefully adjusted at the factory
and should not be tampered with unless & thorough investi-
gation definitely proves the I. P. amplifiier to be at
faulte In that events-

(1) Attach the outiput meter from soreon to plate of the
2A5 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 indioation
on the output meter. These I. F. trimmers are mounted
on 2 strip extending from near the 2A7 socket toward the
center of the chassis pan. A recheck of each trirmmer
adjustment, to insure perfect alignment of the 1. F.
stages, is recommended.

TO CALIBRATE THE SA=b

(1) Set the dial to the point where a station (or
oscillator) of known frequency, ahout 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
osoillator) of known frequency, about 1000 kcs, should
be received and bend the rotor plates, when necessary,
to correct the calibration.

(S) Repeat operation 2 at, or near, 800 ko.

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

T0 ALIGN (or gang) THE R. F. CIRCUITS

(1) Set the dial to 1400 Xo.

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

(B) Attach local oscillator and tume 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
receiver.

(B) Bend rotor plates (front and rear gang conden-
sersesections) for maximum indication on output metere

(3) Repeat operation 2 at 800 ka.
(4) Repeat operation 2 st 600 koo
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MODEL SA-6
THE RUDOLPH WURLITZER CO. Alignment Date

In all ganging
operations USE THE WEAKEST SIGNAL THAT WILL GIVE A SATIS-
FACTORY INDICATION ON THE OUTPUT METER. Do this by
reducing the input, NOT BY RETARDING THE 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
et fault. In that events:-

"~ 1. Feed the signal from the local oscillator tuned to
exactly 175 kc. into the set at the control grid 247,
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.

S. KEEPING THE STIGNAL AS LOW AS POSSIBLE, adjust the
I. Fo trimmers to give a maximum indication on the output
meter. These I. F. trimmers will be 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 maximun output, a
final check should be made by going over each adjustment
a second time te 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 (scrow 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 engagsd with j

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 steator, and vica-
verasa,

3. Repeat operation two at, or near, 800 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 ke.

(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 the receiver.

(C) KEEPING THE SIGNAL AS LOW AS POSSIBLE, adjust the
anterma 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 kec.
4. Repeat operation two at 600 kc.
This completes the alignment procedure.

———— —
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MODEL SA-91-A - F

Alignment Data THE RUDOLPH WURLITZER CO.

BALANCING
Caution: When balancing radio frequency or IF circuits,
be sure that the volume control is turned to the full "On" |
position and the output of the test oscillator adjusted to
give a very weak signal. This is necessary to minimize the |
automatic volume 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-
I illator generating this frequency is necessary for gang-
ing.
1 Current from the test oscillator should be fed into the
set by removing the control grid cap on the type 57 detector
1 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 ke. and
the set tuned so that the dial pointer indicates this fre-
quency. The trimmer condenser of the oscillator section of
the verieble 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 signel 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 bhalanced at approximately 1250,
950, 700 and 550 kc. in the order mentioned as follows:
The test oscillstor 1is 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 ~f the variable condensers. In doing this,
the plates or the oscillator section should be bent first
and those of the remaining 8ections bent after the oscilla-
tor ig 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 emergy sent to it by the intermediate frequen-
cy amplifier. The DC component of this energy passes 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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MODEL SU-6

Alignment Data

THE RUDOLPH WURLITZER CO.
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ZENITH PAGE 5-1

MODFL M-601 (PS51)

ZENITH RADIO CORP. (Export Only)
Schematic

ovEL 601 (Rs7)
9-25-31 FES.
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PAGE 5-2 ZENITH

Parts List

22~-101
S=861
S=769
100-~18
11-2
80«69

22=91
S5=392
22=103
22-108
22-117
22=118
22-119

65-135
63-137
63-151
63-152
63=159
63=162
63=163
63-164

S-857

S5~=859

S-8G65
20-8

126=59

12668
MS-163
S=771

26-20
46 -~50
1 46-51
49=24
57-269
78~34
78=35
78=-39
83-226
85-29
95-91
95-92

MODEL M~601 (P51)

ZENITH RADIO CORP.

Varigble Condenscr Assembly
Three gang condenser
Dial drum assembly
Idlot lamp bracket and sooket
2% volt lamp
Pulley string
Dial string tension spring

I'ixed Condensers
.03 mfd. condenser "Taudio coupling)
Antenna series condenser
Five section bypass condenser

.002 mfd. condenser (bypass)

. 5 n 1 11
6o " " {electrolytic low voltage)
6o " " ( " h igh "

Resistors

25N ohm resistor (Red, Green end,Or ange Dot)
2501 " ( " 1 " Yellow "
15M " " (BI‘OWI’]. " " Ora.nge 1 H

42M v " (Yellow Orange i @)

4 v " (v Black c¢nd Red "
100 L n (P1at wire wound black "
520 1" 1" " " 1" Re d 1t
Volume control

Coils i
1st R.F.coil (antenna) {Coil Only)
2ng " " " (intcrmecdiatc)( " )
Zrda "on " {detoector) (" )
R.F.choke
Shields
R.¥e c0il shield can
Condenscr shield
Tube shield
Coil mounting basc
Misccllancous

Calibratcd dial strip
Knobs for switch & volume control
Knob for dial
Dynamic speaker
Escutcheon platec
Four prong socket
Five L
(i " Pentode socket
Spceaker terminal strip
Off & On switch
Power transformer (60 cycleg
1" n (25 "
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MODH. 7
Schematic
Socket,Voltage
Alignment Data

No7£

C o/, C2 C.CS5 /7/V ONE UNIT. FPIRT 771954+
C/.? Crt I ONE UNIT FARTT /79 -
LA HZ RI R SN ONE UNIT. PART Z/06-74
R. i, R I2 IN ONE N7 PRAR T  7/06 -6

LE. rm?g;g

-+ Tc38
#] I 1 y | PR TRANS
= g,’!,: p-7109-8
<4 pl e
| Nt < "Ig:’— 1
| JL iT FL
‘ v, y M _A A6 VIBRATOR \
4 P-rig2-l |
IF PEAK 175 KC. Ay
CONDENSERS RES/ISTORS Ir |
¢/ oFxzoo v Rl 150 4 |
ce /o xZoo b R 2 50 P-‘;C//;},.(g |
€. F 1 apmn)f. GIMMICH ” F Sooo ]
e~ 05 x 200 V. R.F*F 200 .———#\—- |
le.5 .o/ x 2co v AE IMEG YGw SWITCH ON ‘
cC.G .00/ MICH 6 RSt /7’141 13 == "L"-"f VOLUME CONTROL]
c.7 ¢/ 900V R.7 00+ vOL. CONTROL T ‘A i
€8 o5 z2oouv R 8 R25OM 4w |
C D3 /IMFD X 120V R O So00oArr U w. .L f//_ TEchOIrE I
| €10 .0r X #00 V. AR 1O 30/ M G W WHITE DOT P-085-4 % !
¢/ ./ X 200V /R 11 /60 ¥ i ‘A" |
C.7¢& .00% X 600V A 12 /00 === ST IR B
/3 8MFO X 350 v, i3 scom 4w = s FRFIELD o FEATERS | N I
C 1+ 8MFO X350 ~oIs IMEG 55 I
c./5 002 rMICA L
C./6 .0/5 A 1900 V.
2 o s e CIRCUIT DIAGRAM - MODEL 7 —p 1o T

LITE 6V

Note:

1L

By

5

>

TUBE POSITION Ef Ek Eg! Eg? Eg3 Ep
6D6 RF. 59 15 0. 98 15 240 s
6C6 DET..OSC. 59 17. 15. 98 —5 98

FasX'78
75 1st AUD. 59 5 0 — — 80 LienT
42 PWR. 59 0 —5240 0 220 par-
84 RECT. 59 240 — — — —

1. F. ALIGNMENT:

[ 1

LwR
TRANS,

—

\
1884 i

(=]

e
— THAFT. e TUBE LAYOUT

| 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.
fleciion on the meter indicates resonance.

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

| FREQUENCY ALIGNMENT:

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 an oscillator set at 1550 kilocycles, adjust con-
condenser trimmer of oscillator section (shaft end) to resonance.

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

Check alignment at 1200-1000-800-600-530 kilocycles by setting oscillator to these frequencies and picking up signal by ro-
tating condenser.
Bend slotted plates of antenna and R. F. sections only if necessary. UNDER NO CIRCUMSTANCES BEND PLATES OF
OSCILLATOR SECTION.

Maximum de }
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MODEL 701 .
Al
NMODEL 702 . ZENITH RADIO CORP.
s H
Schematic, Socket
Alignment Data
3
3 §
/{m«ruu g :
L wea2/ ¥ 2 -
N]
" DRANG E ':‘13 §
. § | N
; {
| N
9)
(‘-Ssz
-~ IN CORD
d “
b
IF PEAE F£56 AT { ‘
CECI/MALS ARE MICROFARADS. E 5
WHOLE NUMBERS ARE OHMS, v t
NUMBERS PREFIXED BY LETTERS o X i
ARE PARTS. N :
VOLTAGES ARE FROM POINTS V] =
| INDICATED TO CHASSIS N )
GROUND. VOLUME CONTROL - h ;
ON FULL. MEASURED ON A.C. REER v?:xl»:-:n“cg:r P ) N
4 cHassis GrouND HoVoLTS A.C. OR Dc. 7 L
i O CONDENSERS IN ONE UNIT C-5206 - = s
. e f
Schematle eircuit diagram Model 701 AC-DC Superheterodyne, with automatic volume control
Should it be necessary, at any time, to rebalance this set the procedure s as follows: Attach
a 456 kilocycle osclliator 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 {rimmers, the

variable condenser should be at the maximum capaeity position—at the extreme right of its rotation. MOD 70 I ‘
e isconnect the antennz wire and connect an oscillator in series with a 75 mmf. con- I' I

denseNr xt(o dthgoante'nna coil, Rotate the condenser pilates 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 (725 kilocycles, then adjust the condenser of the front section
of the variable condenser to resonance. Align at [400—I200—1000—800—600—530 kiloeycles, |
bend slotted plates of varlable eondenser if necessary.

v |

XD
sPocca0r

[é ANTENNA LEAD
001 =

:
%)

SuPmLY LINE
c-627

YOLume CONTROL

£ rAMmERS

®r »
b@[

TOP view 0 1K Piud

TvEs w1110

§ i
1 Vcnassis amouno
s DECIMALS ARE MICROEARADS. ===
~ NUMBERS PREFIXEO BY LETTERD wcomo
I ARE PART NUMBERS s
LA ik WAOLE NUMBERS ARE OWMS. s
3 Tig v ¥ A CONDENSER (Y ONE UNIT. C-526 o
™ ‘i‘}'i ] B O-RESISTOR ECONOENSER AISEMBLY
3 ST Oty 9 £ N F CAN C-5240. A7
3 I et ¢ ¥ AP LR G B oo =
X 2 s pt INDICATED TO CHASSIS GROUND _L
L T VOLUME CONTROL O EULL. 3
o X -~ PADOING CONDENIERS C-BL3 T Cmean SwITC R OR YO CORTROL
Yy - RE3IITORS 10 Ome UNIT. 77000 U T A6 e D e b
:‘1 ' R-278
N
f i
33 Schematic Cireuit Diagram and Aligning Instructions Model 702 AC-DC Superheterodyne
= 200-600 Meters: 1000-2000 Meters
v o8 ¥ §§ Should it be necessary, at any time, to rebalance this set the procedure is as follows: Attach
oo RN a 456 kilocycle oscillator to the grid of the 6A7 tube in back of the variable eondenser and adijust
. o L the trimming condensers of the I. F. transformers to maximum deflection en an output meter con-
. v g nected across the primary of the speaker input transformer. While adjusting these trimmers, the

variable condenser should be at the maximum eapacity position—at the extreme right of its.rotation.

_ With switch lever up in 200-600 meter position. disconnect the antenna wire and connect an
osciilator in series with a 250 mfd. condenser to the antenna coil, rotate the condenser plates to
he 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
MODEI 702 front section te resonance at 215 meters. align at 250—300-—400—500 meters and bend
slotted plates of variable condenser If secessary., To adjust long wave, 1000-2000- meters, with

switch lever down, set variable at maximum capacity, extreme right turn, and tune generater 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 ieads to grid of 6A7 ground,
set variable condenser at minimum capacity. extreme left turn, and adjust osciliater to resonance
with set. Remove oscillator lead from grid of 6A7 and attach to antenna lead, then adjust fon
wave R.F. trimmer to maximum output (set screw adjustment of L. W. Padder). Do not distur
either oscillator or variable condenser while making this adjustment,

T

T
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y --Pllle —---h
e . A
s 14 ABLK C
3 2C-52A4C
- V’V
e £0e 73
A 4 F
. .
4 /]
ik
4 c 2 .
e
R 3
e
2 k.
“I lli osc cow
ks (ST
v

e

PO acks®
o
<

ANAN
=

MODEL 801
Schematic,Socket
Alignment Data

VYOL CONTROL
P01
sooma =

PiILOT LITES RZ
o-8vour
Ei Tii R
1 2528
s —
- caal 6D6 DET
Yeiiow LF D6
3000
Orms c.s ( <6
> 75
2 [

BWITCH ON VOLUME
CONTROW

1O YOLTS A C OR D.C
LINE CORD P-i07-1

PART NUMBER R-268.

PART NUMBER C-525-C

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

VOLUME CONTROL

<

=4

10/ -/

SHIELOED

2
w3 3
r
¥ IF PEAK 456 KC.
A
LEGEND
RE 31STORS CONDENSERS Loov.
VALUE Ne VALUE
300 - C- DOOS MICA RED.
Zm . Cz- o5 200v
180 - (-3 os z200v i
250 R-270 ca o5 200v. e e 1
z50m cs ' zo0v T
50M Cé- 0005 MicA a0, flizooa
250m cT 0065 mMicA L e - T
100Mm ce o1 400V = SR
300M c9 - o 400v
250m C 10 | zoov.
4042 300M A O 36W Ri06-| cn 025 300
126 IN CORDRIOT-1 cz SOMFD. C-525D NOTE
C3 250MED. *RI R 2ZERSD 1N ONE LNIT
C 14 1 400v *C O I3AND C 15 1N ONE UNIT
c s 5.0MFD NUMBERS PREFIXED BY LETTERS ARE PARTS
A C CURRENT
SELECTOR
BT LITE P1LOT LITE
@ 3v0.Ts "800 amos & AvOurS (50ame
- oOrvamic
SPLAHE R
L~
( S ]
TRIMMERS |

‘ @

TUBE SNIELD
pA

C-5240

R IMME R,

w-a27

ANTENNA. /

SUPPLY LINE

INTERMEDIATE FREQUENCY 456 K. C.

BROADCAST BAND ALIGNMENT

1. Disoonneot antenna wire and comnect osoillator in series with a 75 mmfd. condenser to the antennma
With the variable oondenser set at its minimum ocapmoity position, at the extreme right of

{ts rotation, and with an oscillator output adjusted to 1720 kilooyoles, adjust trimmer of osci