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SERVICE BLUE PRINTS

FOR SERVICE MEN, TECHNICIANS AND EXPERIMENTERS

A( CURATE, clear and dependable drawings of nearly every standard
circuit. These schematics are drawn to a large scale and so simplified that the whole circuit may
be visualized almost instantaneously. This enables the service man to work rapidly and ac
curately. There is no need for microscopes or clairvoyance in reading our prints.
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Radio Service Schematics

The A-C Dayton Navigator Receiver

HE circuit employed in the Navi-
I gator, made by the A-C Dayton
Co., Dayton, Ohio, is one built un-

der patents held by the
Technidyne Corp. It is a
preselection circuit and
comprises three parts, the
selector, the amplifier and
the power pack.

Selector Circuit

The selector is composed
of a four gang condenser
and four sets of inductance
coils. The condenser is en-
closed in a shield with
openings in the side of the
shield for the contacts and
for the adjustment of the
trimmer condenser. The
inductance coils are wound
on two coil tubes, each coil
tube containing one-half of
the windings necessary for
tuning one stage. The first
pair of coils couple induc-
tively to the second pair of
coils and the third pair
couple inductively to the
fourth pair. The shielding
can shields the pairs of in-
ductive coils from picking

inductance coils is accomplished by the
use of a small coupling coil.
The principle of the amplifier is that
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Fig. 10.

up any outside signal and also from

coupling between

the wvarious coils

when such coupling is undesirable.
Coupling between the second and third

The power supply for the A-C Dayton receiver
deseribed on this page is shown above

of self-tuning accomplished by the cor-
rect design of the input and output
circuits of the tubes to take advantage
of the change in capacity of the tubes

due to a change in frequency of the im-
pressed signal. The amplifier is built
so that the tubes are in a straight line

thus overcoming difficulties
due to feed back from tube
to tube.

Correct Adjustment

The following is ap-
proved procedure for the
correct adjustment of the
condensers: Ground and
antenna wires are con-
nected to the proper bind-
ing post on the chassis.
The volume control is
turned completely on.
Tune in a station at ap-
proximately 20 to 25 on
the dial. Adjust the trim-
mer on the left-hand con-
denser as you look at the
set from the front until
maximum volume is ob-
tained. Then adjust second
and third trimmer con-
densers until maximum
volume 1is obtained. If
more sensitivity is desired
the main tuning dial should
be shifted back and forth

slowly until the signal in-

tensity is the greatest and the trimmers
can again be more finely adjusted for
the final setting. The No. 4 trimmer
should not be varied.
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diagram shown here

The preselection tuner used in the A-C Dayton receiver may be seen at the top left of the schematic
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Radio Service Schematics

T'he Amrad Model 70 A. C. Receiver

KNOWN as their model 70, the
a. c. receiver illustrated sche-
matically on this page is made
b.y the Amrad Corp. at Medford Hill-
glde, Mass. These receivers are neutral-
ized at the factory for average tube
capacity of 8.76

minf.

as the oscillator. Remove the third r. f.
tube (third tube from the right-hand
end of the receiver looking from the
back of cabinet). Readjust the tuning
until loudest signal is heard. Then cut
a narrow strip of stiff paper and push

4 very strong siy;uu] it may not go out
entirely, but will show a very sharp
minimum. When zero or the minimuin
point is reached the stage is neutralized,

Remove tube and the paper strip, re-
place the tube and cover, then proceed
with the second r.
f. stage, which is

Should all of % "‘25‘_/””‘5 the second from
the tubes installed NS the right and in
in the receiver be s exactly the same
at the extreme RN sarevrs  manner adjust NC
limits of capacity, i . lo. 2. After this
the receiver may cRy stage has been ad-
possibly oscillate justed the tube
on the very short \,!{g . _'I _-I'- NG N from the first stage
wavelengths at the t_*“ 2 \§é on the right-hand
end of the scale. §§ §§ side is removed
When this occurs 3 . and after the fila.
it can be in a great <-4 , ment has been
majority of cases | . masked, adjust NC
stopped by shift. = #7575 No. 1 for mini-
ing the tubes mum signal,
around. Another y
cause of oscilla- Wﬂ(ﬂ’fﬂp Aligni‘n_g K. F.
tion may be high OET & S1ages
line voltage. This - The three neu-
should always be VT tralizing condens-
measured and a ers are those near-
connection pro- —LE2 est the tubes. The
vided on the power condensers fur-
pack set to the thest away from
proper point re- £ PATIITT CL PERTNC T77 T AT NG 733 &3 HTNG I52 the tubes are
gardless of e “ g5 M, . 098 S o« e /70:703 < ad known as the pad-
whether the set € « v 3282 T + - 5 A “ 475 ding condensers

oscillates at the

short waves.

Reneutralizing Set

In rare cases where changing tubes
and correct line voltage do not stop this
trouble, the procedure for reneutraliza-
tion is as follows: Adjust your local
oscillator to the shortest - wavelength
which can be reached by the receiver
before it starts to oscillate. Adjust the
receiver to exactly the same wavelength

Fig. 6. The schematic diagram of the power supply used on the Amrad Model 70

is shown above

it down into the left-hand filament
opening of the tube socket. Replace the
tube, making sure the filament does not
light. Then place the neutralizing
wrench on NC No. 3, which iz the
neutralizing condenser for that particu-
lar tube, and is located nearest the tube.
Adjust until no signal is heard, making
sure the set is tuned to the signal. With

and are used for
realigning the tun-
ing stages. To ad-
just these it is only necessary to tune the
receiver to a weak oscillator signal or
to a distant broadcasting station and
adjust the padding condensers until the
maximum signal is received. This ad-
justment is also made with the neutral-
izing wrench.

There are four possible causes of the
set oscillating on short waves.
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s EBNCOHD £ e - 470
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Fig. 7. In this diagram may be seen the schematic details of the Amrad 70 seceiver described in the accompanying text
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| Amrad Model 81, Bel Canto Series
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Fig. 1. The schematic diagram of the receiver and the power supply used in the Amrad model 81 is shown in

ADE by the Amrad Corporation,

Medford Hillside, Mass., the
, model 81 receiver of the Bel
Canto series is illustrated in this page.
The receiver and power supply sche-
matic is shown in Fig. 1 while a table
of typical tube voltages is shown in
Fig. 2. The model 70 Amrad was shown
schematically on page 92 of the Novem-
ber, 1929 issue of this magazine.

The receiver uses three 224 screen
grid tubes in the radio frequency stages
followed by a 227 detector with grid
condenser and leak detection. Coupling
into the first audio stage is a resistive
combination, arrangements being made
for the inclusion of a phonograph pick-

Amrad Model 81

the above drawing

up in this circuit by means of a switch
shown in the schematic. The power out-
put stage consists of two 245 tubes ar-
ranged in push-pull.

The antenna circuit of the first tube
has a tapped inductance with a short,
long and medium antenna tapoff. A
switch is provided for selecting either
of the three types of antenna.

Screen Volume Control

The volume control on the receiver is
a variable resistance between the high
line and ground, the arm of the resist-
ance at the ground end going to the
screen grids of the three 224 tubes, al-

Bel Canto Series

Plate

Normal M. A.
Tube Position A B € Cathode Secrecen Plate Grid
Type in Set Volts Volts Volis Volts Veolts M. A, Test Change
224 1 R.F. 2.25 180 1.5 8 4. 7.5 3.5
224 2R.F. 225 180 1.5 80 4. 7.5 3.5
224 3 R.F. 225 180 1.5 80 4. it 3.5
227 Det. 2.25 30 . 1 1.6 1
227 1A F. 225 160 105 4.1 5.2 1.1
227 1A.F. 2.25 160  10.5 4.1 5.2 | R
245 2AF. 225 250 50 28 32 4.0
245 2AF. 225 250 50 28 - 32 4.0
280 Rect. 4.65 110

Line voltage, 120. Set on 120-volt tap. Volume control maximum,

Fig. 2. Taken with a Jewell analyzer the typical tube voltages would be approxi-
mately as sliown in the above table

tering the potential placed on these
screen grids.

The dynamic speaker field is in-
cluded as a part of the resistance net-
work between the center of the filter
chokes and the ground. Hum control
on the receiver is afforded by means of
two hum controls, one of which is
across the filament transformer sec-
ondary for the 224 tubes, and the other
between ground and the center tap of
the 2.5 volt secondary for the 245 tubes.

A condenser goes from the two arms
to ground.

The lower portion at the left of the
schematic shows the condenser for
filtering which is a Mershon. It has
four sections, two sections of 8 mfd.
apiece, one being placed at the entrance
to the choke and the other at the out-
put, while the two 18 mfd. sections are
disposed around the input and output
of the second filter choﬁe. A resistive
connection is employed between the out-

put of the first choke and the input of
the next.

Voltage Control Switch

The alternating current line is fused,
and the primary of the 110 transformer
is provided with a voltage control
switch. An electrostatic shield is in-
serted between primary and secondaries
on the power transformer and is
grounded. Pilot lights are operated
across the 2.5 volt secondary for the
245 tubes. The secondary of the push-
pull output transformer in the 245
plate circuit goes directly to the voice
coil on the dynamic speaker.
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Amrad Receiver Model S4

tom of this page will be found the

electrical connections for the Amrad
model 84 receiver. A table of the tube
operating values will be found in Fig-
ure, |, these values being taken from
the voltage limits table shown in the
Amrad service manual from which ex-
tracts have heen made.

I'\ the schematic diagram at the bot-

How Voltages Derived

An examination of the circuit dia-
gram in Figure 2 will show that the
return plate circuit from the speaker
field is connected directly to the r.f. and
first audio plates and through a 100,000
ohm resistor to the detector plate. Thus,
practically the same voltage is applied
to the r.f. and first audio plates while a
somewhat lower voltage is applied to
the detector plate. The appropriate
positive vollage for the screen grid of
the detector tube is applied through a
1 megohm vesistor connected to the
positive plate circuit return from the
speaker field.

Below the first audio tube on the cir-
cuit diagram a branch of this positive
plate circuit passes down through a
string of resistors, 2500, 1100, 330 ohms
and thence to ground (chassis). These
resistors supply potential to the r.f.
screen grids and the first audio emitter.
The circuit to the r.f. screen grids runs
from the junction of the 2500 and 1100
ohm resistors through a 10,000 ohm
(20,000 ohm in later chassis) to the
tubes. The emitter of the first a.f. tube
is connected to the junction between the
330 and 1100 ohm resistors. Emitters
of the r.f. tubes are grounded to chassis
through proper resistors shown. Emit-
ter of the detector is biased to ground
with a 20,000 ohm resistor.

Output Grid Bias

Grids of the output tubes are biased
with approximately 860 ohms from cen-
ter tap of the filament resistor to
ground. Biasing of the first a.f. tube is
accomplished by the resistor between
the emitter and ground.

VYVolume Control

In the grid circuit of the first a.f.
tube is a variable coupling resistor

taining the emitlers at positive polen-
tials with respect to chassis and par-
tially, when grid current is flowing, by
the drop due to the grid current in the
60,000 ohm resistor in the detector grid
circuit. This latter drop due to grid
current is the basis of the automatic
volume control. A signal strong enough
to cause grid current to flow in this
circuit automatically increases the nega-
tive bias on the grids of the r.f. and

Amrad Model 84

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volts Veolts Volis Volts M. A. Test Change
224 1RF. 23 170 2.5 60.
224, 2R.F. 23 170 2.5 60.
224 3R.F. 23 170 2.5 60.
224 Det. 2.3 95 4.0 35.
227 . 1AF. 23 130 3.
245 P.P. 23 220 40.
245 P.P. 23 220 40.
23 Rect. 4.6 250

Line voltage 117. Volume control maximum.

Fig. 1. Tube operating values in the above table are derived with speaker con-

nected and line voltage of 117, with fuse in high position.

Measure plate and

grid voltages with a high resistance d.c. voltmeter (600 ohms or more per volt)
from plate or grid contact to emitter contact, except for the grid voltage of the
first a.f. tube which should be measured from emitter 1o chassis

which is used as a manual volume con-
trol. Since it follows the detector in
the circuit, it controls the volume both
of the radio signals and of the phono-
graph reproduction through the phono-
graph terminals.

R.F. and Detector Bias

The biasing of the r.f. and detector
tubes is partially accomplished by main-
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delector tubes. This decreases the am-
plification in the rf. and detector
stages.

Loeal-Distance Switch

In addition to the manual volume
control and automatic volume control,
a local-distance swilch is provided for
adapting the receiver to the receplion of
powerful signals from nearby stations.

Fig. 2. The schematic diagram of the Amrad model 84 is shown in this drawing



hadio Service Schematics

ApexNo.31U.S.Radioand Television

PEX series 31 is the model made
A by the U. S. Radio and Tele-

vision Co., and illustrated sche-
matically on this page. Response curves
of this model appeared on page 63 of
the November issue of this magazine.

In the section of the service manual
devoted to repairs and adjustments are
found a number of interesting sugges-
tions that will doubtless be of aid to
service men.

Poor Heater Welds

For example, many cases of inter-
mittent operation in receivers are due
to a poor weld at the heater connection
in the heater type tubes. These tubes
will have a complete circuit through
the heater one moment and will then go
open. After cooling down, the circuit
through the heater will be completed
again and the tube will function, going
open again as soon as the weld contact
loosens. If the volume drops during
reception look at once to see that heat-
ers are burning.

A cathode to heater short in the 224’s
will cause excessive hum, and there will
be no control of volume due to the
shorting out of the bias resistance.
Traces of gas in the 224 will cause low
volume. A pronounced blue glow in
the 280 is cauised by gas, results in low
B voltage, excessive hum and in some
cases distortion. A shorted 280 will
cause burnout of the power transformer.
For best results the 245’s in pushpull
should be balanced for plate current
within 3 milliamperes. One good and
one defective 245 may cause distortion.
Dirty tube prongs may cause noisy
operation or change the resistance of
the filament circuit sufficiently to cause
weak reception or appreciable hum in
the speaker. Prongs should be cleaned
periodically to insure good contact. A
fine grade of sandpaper is best for this.
Emery cloth or steel wool should not

be used on account of possible short
circuits from particles.

Excessive hum may be due to a num-
ber of causes, among which are in-
cluded: defective 280 or 227 tubes; ex-
ternal pick-up (disconnect antenna and
ground from set and see if hum dis-
appears) ; open .1 mfd choke condenser
openh or shorted; shorted filter choke;
open filter condenser; defective wiring
in grid circuits; improper grounding
of the shield plate in the power trans-
former between the primary and sec-
ondary windings; heater to cathode
short in the 224, as well as an open
cathode connection in this same type of
tube.

tube shield plates which electro-
statically isolate the r.f. and detector
tubes and grid circuits; an open by
pass condenser; shorted detector plate
choke; poor ground connection to the
subpanel at any point (inspect for high
resistance joints and lacquer at ground
contact point).

In the table in Figure 1 may be found
the operating tube voltages as indicated
by the manufacturer of the set. The
schematic of the receiver and its power
supply is shown in Figure 2.

The tone blender used in this model
is an arrangement for controlling the
degree of reproduction of the higher

Apex Model 31, U. S. Radio

Plate

Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volis Volis Volts Volts M. A. Test Change
224, 1R.F. 225 178 3.0 3.0 86 34 5.8 2.4
224 2R. F. 225 178 3.0 3.0 86 3.4 5.8 24
224 3R.F. 225 178 3.0 3.0 86 3.4 5.8 24
227 Det. 2.25 60 9.0 9.0 L) .30 .05
227 A Fa s 225 160 12.0 12.0 4.5 5.5 1.0
245 B, L' 2.35 246 40 25,0 300 5.0
245 F: P, 2.35 246 10 25.0 30.0 5.0
280 Rect. 4.9 37

Line voltage 115. Volume control maximum.

Fig. 1. Tube operating values as supplied by the maker of the Apex Series 31
are indicated in this table

Uncontrolled oscillation may ensue
from any of the following causes: tubes
whose mutual conductance is consider-
ably in excess of the standard; the 227
detector has in some instances been
found responsible for oscillation (the
remedy in either case is to try out an-
other tube of the same type); cover of
chassis shield not in place when set is
operating, this cover having on it the
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audio frequency notes. For certain
types of reception it is advisable to re-
produce all of the frequencies, while
for other types of reception it is more
pleasing to the ear to limit the higher
audio frequencies. This optional limi-
tation is accomplished with a .006 mfd
condenser and a 500,000 ohm variable
resistance in series between the grids of
the 245’s as shown in the schematic.

Fig. 2. The schematic diagram of the receiver and power supply for sthe Apex 31 series is shown in this drawing
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Radig Service Schematics

Atwater Kent Receiver Model No. 38

NE of the many receivers made
by the Aiwater Kent Manufac-
turing Company of Philadel-

phia, Pennsylvania, is model 38 illus-
trated on this page. It is a seven-tube,
single dial, a. c. receiver, with a power
unit incorporated in a metal cabinet
that houses the set.

Four R. F. Stages

As disclosed in the schematic diagram
Figure 3, the circuit has four stages of
radio frequency amplification, with
double coil type r. f. transformers, a
tuned detector and two stages of audio
frequency amplification.  The first
radio frequency tube is not tuned and
acts as an antenna coupling tube. The
second audio stage is of the power type
with condenser-choke coupling to the
speaker.

Local-DX Switch

Since the volume provided by this set
is ordinarily more than required for
local reception, a special switch (the
local-long distance toggle switch) is
provided on the front of the cabinet to
open the plate circuit of the second
radio frequency amplifying tube,
thereby reducing the volume materially.

The volume control consists of an
adjustable resistance connected from
antenna to ground. It is shown at the
extreme left in the schematic circuit,
Figure 3. As will be seen, the antenna
lead enters the set through a shielded
cable.

The schematic diagram of the power
unit used with this receiver is shown in
Figure 2. The unit is encased in a
metal cover which has an opening in
the left-hand end of the top for inser-
tion of the rectifier tube. There are
two metal containers, one for the power
transformer and one for the condensers
and choke.

Typical Set Voltages

Using a Jewel No. 199 4. c.-d. c. set
analyzer, typical voltage readings on
the Model 38 with a line voltage of 115
are shown below:

First r. f. 226, tube out, A voltage 1.3,
B voltage 173, tube in tester A voltage
1.25, B voltage 165, C voltage 10, nor-
mal plate m. a. 4.8, plate m. a. grid test
8.4, plate m. a. change 3.6.

Second r. f. 226, tube out, A voltage
1.3, B voltage 173, tube in tester A volt-
age 1.25, B voltage 165, C voltage 10,
normal plate m. a. 4.8, plate m. a. grid
test 8.4, plate m. a. change 3.6

Third r. f. 226, tube out, A voltage
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1.3, B voltage 173, tube in tester A volt-
age 1.25, B voltage 165, C voltage 10,
normal plate m. a. 4.8, plate m. a. grid
test 8.4, plate m. a. change 3.6.

Detector 227, tube out A voltage
2.25, B voltage 80, tube in tester A volt-
age 2.0, B voltage 22.5, normal plate
m. a. 2.2, plate m. a. grid test 2.2, plate
m. a. change 0.0

First audio 226, tube out A voltage
1.3, B voltage 173, tube in tester A volt-
age 1.25, B voltage 165, C voltage 10,
normal plate m. a. 4.8, plate m. a. grid
test 8.4, plate m. a. change 3.6.
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Second audio 171, tube out A volt-
age 5.6, B voltage 192, tube in tester A
voltage. 4.3, B voltage 180, C voltage
36, normal plate m. a. 18.0, plate m. a.
grid test 19.5, plate m. a, change 1.5

Rectifier 280, tube in tester, A vollage
4.3, normal plate m. a. 20,

Replacements

It is observed in the Atwater-Kent in.
struction manual that if one variable
condenser is found defective on test, it
is necessary to replace the entire group
of four variable condensers. If one of

the double radio frequency transformers

i3 defective it will be necessary to re-
place the entire group of four double
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r. f. transformers. In replacing the vol-
ume control the chassis must be re-
moved from the cabinet.

Color Coding

The schematic diagram in Fig. 3
shows all of the colors used in the cable
leads. It will also be seen that the in.
put of the first coupling tube is a choke
input, the volume control placed across
it. Each of the 226 r. f. stages have a
resistor in the grid circuit. None is used

in the first tube and none in the de-
tector.
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Radio Service Schematics

Atwater-Kent Models No.55 and 55-C
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Figure 1. The transformer coupled r.f. early version of the Atwater-Kent 55 and 55-C is shown in this diagram

WO designs of the Atwater-Kent
55 and 55-C receivers are illus-
trated on this page, the first being
shown in Figure 1, and representing an
early version of these models in which
transformer coupling was employed for
the radio frequency stages. The second
is shown in Figure 2 and represents a

later design of the 55 and 55-C embody-

ing capacity coupling between the r. f.

Two 224 screen grids are used in the
r.f.; a 227 in the detector which is of
the plate rectification type, a 227 first
audio stage, and two 245 tubes in push-
pull for the output stage. Rectifier is a
type 280 full wave.

Connections for the socket plug for
the epeaker are different in the two

models, the wiring having been simpli-
fied in the later model shown in
Figure 2.

In the early model Figure 1 the vol-
ume control governs the screens of the
224’s, while in the last model the vol-
ume control is across the input primary,
although a control is still left for the
screens as in the previous model.
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Radio Service Schematics

Atwater-Kent Model 66

ANY requests have been re-
cetved from serviee men for
the schematice diagram of the

Atwater-Kent model 66 which is il-
lustrated in Figure 2 on this page.
A table showing average tube char-
acteristics as taken with a Weston set
tester is shown in Figure 1.

According to data shown on the At-
water-Kent service sheet in some
early model 66’s the volume control
resistor in the plate circuit of the
first r.f. is conneeted across the r.i.
choke coil in the plate circuit of the
first r.f. tube. The slider of this re-
sistor is connected to a tap on the sec-
ond r.f. transformer through a cou-
pling condenser.

Service hints covering voltage read-
ings are found in the Atwater-Kent
wall sheet, which also indicates the
various schematics. While on this
page 1s given the voltage table as
taken with a set tester the trouble
shooting data is abstracted from the
wall sheet.

No readings on the filaments indi-
cates open filament winding or con-
nection.

No reading of the plate voltages in-
dieated an open high voltage winding;
open filter choke; open r.f. resistor;
open r.f. choke in the first r.f. plate
circuit; open r.f. bias resistor or first
r.f. bias resistor; open speaker field
coil ; open r.f. choke in second r.f. plate
circuit; open r.f. choke in third r.f.
plate circuit; open detector filter re-
sistor, coupling resistor, r.f. choke or
detector bias resistor, open first a.f.

ATWATER KENT—MODEL 66
Plate
Tube Position] A B Cathode| Sereen | Normal | M. A,
Type In Volts | Volts | Volts | Volts Volts Plate C ‘rid |Clmnge
| Set M Test
224 |1RF | 21 | 165 | 52 | +6 | 110 | 26 | 54 |
224 [2RF | 21 | 175 | 25 | +3 | 8 | 28 5.0
24 [3RF | 22 | 165 | 25 | 43 74 | 36 | 54
227 |Det | 22 | 225 |23 +23 6 | 7
227 |1AF | 22 | 165 | 5 12 58 | 6.5
250 PP | 70 | 440 | 78 35 40
250 | PP 7.0 | 440 | 78% 35 40
281 | Reot | 7.1 | N 58
281 | Rect | 7.1 58
Line vol_taée 118. - ifol_ur:e C—onzl-'o.l -ma;imum. R
*Resistors in series with grid.
Figure 1. The voltages shown in this table are those obtained with a set tester. In the A-K

service data the voltages are given as taken with a high resistance dc voltmeter between the
necessary terminals

filter resistor; primary of a.f. mput
transformer, or first a.f. bias resistor :

b

open primary of output transformer.

No reading of grid voltages may in-
dicate trouble due to an open second-
ary of the first r.f. transformer; open
secondary of the second r.f trans
former; open secondary of the third
r.f. transformer, or open secondary of
the fourth r.f. transformer; open first
a.f. grid leak; open secondary of the
a.f. input transformer, or open second
a.f. grid filter resistor.

Lack of readings on the sereen volt-
ages might indieate an open bleeder
resistor (shown at the left in the dia-
gram) ; open volume control resistor
located in the screen of the third r.f.
tube.

It will be observed that this model
uses two 250 tubes in pushpull for the
output stage, and that two 281 recti-
fiers are employed in the full wave
connection for supplying de voltages
for the receiver and its speaker.
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Figure 2. The schematic diagram of the Atwater-Kent model 66 is shown in the illustration above
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Radio Service Schematics

Aundiola Super 1931 Model

Audiola Super 31 will be

found in the schematic dia-

gram Figure 2 on this page, while the

table of average tube characteristics
will be found in Figure 1.

Among the causes of improper op-

R ELECTRICAL dotaild, of tite
¥
|

|

service manual for the 31 are the fol-
lowing :

Noisy operation. When grating or
seratching noises, or excessive hum are
heard, it is well to disconnect antenna
and ground from receiver before look-
ing for trouble in the chassis. Cessa-
tion of such sounds with antenna and
ground off indicate trouble is external
to receiver. Grounded antenna, poor
electrical joints in wiring system, leak-
ing insulators and nearby electrical
devices ean all cause undesirable
noises which can only be eliminated at
the source. The more sensitive the re-
ceiver the greater the amount of noise
it will pick up. Do not blame set for
noisy operation until it is definitely
shown source is in the chassis. It is
always advisable to check tubes by in-
terchanging with others before at-
tempting to service the chassis itself.

Service Notes

If excessive hum develops check the
following : poor or broken ground,
speaker, aerial or ground lead near de-
tector tube; poor rectifier tube; open
audio transformer or C bias resistor
in audio stage; open center tap on
power transformer, either 224 or 227
heater windings, or 245 filament wind-
ing; any open ground in the chassis;
poor heater tubes; poor 245 tubes in
pushpull sockets; a mechanical hum
may be caused by loose iron in the
choke or power transformer. This may
be determined by disconnecting voice

. coil leads from the speaker, leaving

Figure 2. Electrical details of the receiver and its power supyly may be obtained by consulting the schematic diagram above
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field connected and turning set on.
Placing ear near chassis may disclose
source. Tighten clamping nuts on
iron frames enclosing power trans-
former and choke.

Low volume may be caused by poor
antenna or open antenna lead-in. Use
of indoor or badly located shielded an-

Change 227 tubes in detector and
oscillator sockets. Line speaker com-
partment with felt or some other
sound absorbent material. Oscillation
or whistling when volume control is
too far is usually caused by a poor 224
in the r. f. sockets; set will also oseil-
late if shielding cans are left off the

tenna in steel constructed building or r. f. tubes. High resistance joints,
AUDIOLA—MODEL SUPER 31
T“ubtlaI ?Position: A B : C Cathode: Screen | Normal | I\lela K’
Type | In Volts | Volts | Volts | Volts Volts Plate | ( '.;'id Change
Set | M. A. Test
T | RF | 24 | 160 | 25 | 25 | 80 | 40 | ... ...
:2§§ .(_)s(i.—- E—i| 80 _ ....... | 12.* ... __z 07_I ...... =k A
224 1 Det 2.4 160 | 8. 8 80 | 2 |Faex a5 il ae RIS
ES LIF | 24 | 160 | 25 25 80 i 3.0 |
224 [20F | 2.4 | 160 | 40 a0 | 80 | 20 ||
227 | 2Det| 24 | 150 | 18 | 18 | ... .. BETR R
__Eg ;'_PP___ :2_3_5_;274_5 a8 L N IR
245 | PP 2_35] 245 1 148 ). = s o 28. ... ... -
280 | Rect | 47 | 260 | . | | 58 |
Line volt;ge 115-. —Viol—ume—Contro:nuximlx 1 I
*Non-oscillating.

Figure 1. Average tube voltages on the Audiola Super 31 as given in the instruction manual
will be found in the above table

industrial distriet; defective tubes;
tuned stages out of alignment; open
circuit in r. f. or audio.

Howling, whistling or distortion:
The most frequent cause of an audio
howl of particular frequency is the re-
sonance set up by a microphonic de-
tector tube and a thin-walled cabinet.

poor soldering, corroded connections,
ete., may also cause a howl. Poor or
weak tubes in detector or audio sockets
will cause poor quality of reproduc-
tion. A defective speaker will cause
distortion. Bad cases of oscillation
will usually be found due to open by-
pass condensers.
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Radio Service Schematic:

Balkeit Model A Receiver and Pack

Balkeit Model A receiver manu-

factured by the Balkeit Radio
Co., North Chicago, Illinois. It is a
seven tube single dial neutrodyne re-
ceiver of the antenna type, having four
tuned stages including three stages of
neutralized radio frequency amplifica-
tion, a tuned detector, one stage of
straight and one stage of push-pull au-
dio frequency amplification. It is
equipped with a dynamic speaker field
supply and may be used in connection
with an electric phonograph pick-up to
reproduce phonograph music.

DESCRIBED on this page is the

Indoor or Outdoor Antenna

This receiver is entirely self-con-
tained and employs five 227 heater type
tubes, two 112-A tubes and a 280 recti-
fier. Either indoor or outdoor antenna
may be used, although if an outdoor
aerial is desired it should not exceed 50
feet in length and should be carefully
erected and insulated. According to the
schematic shown in Fig. 1, there is a
hum control provided on the receiver,
which is placed across the filament sup-
ply for the 227 tubes. This control is
mounted near the tubes on the left-hand
side of the receiver and has a shaft head
arranged for adjustment with a screw-
driver. In the event that objectional
hum is heard, turn the volume control
to the right, adjust the station selector
so no signal is received and turn the
hum control until a minimum hum is
heard in the speaker. There will be two
positions of this hum control at which

hum would be at maximum intensity
and the proper position will be about
midway between these two positions.
Ordinarily it will not be necessary to
change this adjustment unless a new
detector tube is used.

This receiver is designed to supply
d.c. power to energize the field of any
standard dynamic speaker of the type
using 100 to 150 volts d.c. Dynamic
speakers designed for use on 6 volts
d. c. supply cannot be connected to the
field terminals of the receiver. A pick-
up jack located on top of the receiver
chassis near the left-hand edge is pro-
vided for plugging in the cord from an
electric phonograph pick-up device
when it is desired to use the audio am-
plifying system of the receiver and the
loud speaker to reproduce phonograph
music. To use this feature no receiver
adjustments are necessary.

Neutralization Data

The neutralizing condensers are
shown in the schematic in Fig. 1 and
are placed between the grid of one
r.f. tube and the neutralizing tap on
the secondary of the succeeding in-
ductance. Although the set is neutral-
ized in the beginning, if it becomes nec-
essary to neutralize the set again, the
following information may be of help.
A full set of good tubes is required. In
addition a single 227 tube which has a
burned out heater element is used for
making the neutralization test. Place
all tubes in proper sockets, connect

aerial, ground and speaker and tune in
a strong nearby station on the .lowest
wavelength possible. Adjust receiver so
signal is received at maximum volume.
Place tube with defective heater element
in first r.f. socket. If no signal is
heard, this stage is properly ueutral-
ized. If a signal is heard, even though
of decreased volume, the neutralizing
condenser with that tube, which has its
adjusting screw located directly in front
of the tube, must be adjusted. Use a
neutralizing tool (not a screw-driver)
and carefully adjust the screw until
minimum signal is heard, at the same
time moving the tuning dial slowly
back and forth across the station signal.
Do not press on the tool when making
this adjustment, as the capacity may
change when the tool is removed. Re-
move tube with the defective heater and
place a good tube in the first r.f.
socket. Remove tube from second r. f.
socket, place defective tube in socket
and repeat as before until all stages
have been neutralized.

Trimming Condenser

A fourth condenser which is known
as a padding or trimming condenser is
located directly in front of the detector
tube. To adjust this tune in a low
wavelength local station at moderate
volume, adjust the tuning drum so max-
imum signal intensity is obtained with
lowest possible setting of volume con-
trol. Use neutralizing tool and adjust
padding condenser until maximum sig-
nal intensity is obtained.
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Fig. 1. Both the receiver and power supply schematics are combined in the above diagram of the Balkeit Model 4 Ses
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HE model 28 receiver made by
T American Bosch Magneto Corp.
at Springfield, Mass., consists of

' the standard chassis and standard push-
pull power pack mounted in a table
model cabinet. The two units are cov-

| ered by a single shield and the receiver

and power unit are already intercon-

. nected. Installation of this model con-

gists in connecting the reproducer, an-
tenna, ground, attachment cord, and in-
serting the tubes.

Use Set Tester

A variable tap switch is provided to
take care of line voltages between 100
and 130 volts. It is absolutely essen-
tial that the service man determine the
maximum line voltage to which the re-
ceiver is to be connected. Voltage read-
ings should be made depending on load
conditions of the line so that the best
average voltage may be ascertained.
For this purpose the service man should
either use the model 537 Weston a. c.
and d. c. radio set tester or the Jewel
model 199 a. c. and d. c. set analyzer.

When the receiver is in operation it
is desirable to interchange the location
of the type 226 tubes to obtain maxi-

- mum performance. Always switch the

. receiver off by means of the main switch

before changing tubes. Any type 226
tube which works poorly in any radio

frequency socket should be placed in
the first audio socket.

On the model 28 the speaker jacks
are connected on the rear of the power
unit at the left of the receiver. These
jacks fit any standard cord tips. Since
the output transformer of the push- pull
stage eliminates direct current in the
speaker jacks attention to polarity is
unnecessary.

Adjusting R. F. Stages

The fact that no signal will come
through a stage which is perfectly bal-
anced, providing the tube filament is
not lighted, is utilized to adjust the re-
ceiver should it become necessary to
balance the radio frequency stages.

A modulated radio frequency oscil-
lator made by Bosch is used to provide
a signal for the receiver to pick-up. A
powerful local broadcast station may
also be employed, preferably one com-
ing in at from 30 to 50 on the dial
scale. When using the oscillator turn
the station selector dial to about 40 de-
grees. Then tune the oscillator until
the signal is picked up by the receiver.
When using the broadcast signal sim-
ply tune it in for maximum volume:.

Make sure that the clarifier and se-
lector dial are set at a position of maxi-
mum volume. This is important. Turn
the volume control fully on.

‘Models 28 and 29 Bosch Receivers

Now remove the tube from the first
radio frequency socket and replace it
by a type 226 which has had one of its
filament prongs sawed off. The tube
must otherwise be in good condition.
Do not use a burned out tube.

Due to the fact that the one filament
prong has been removed the tube will
not light and if the stage is in balance
no signal will be heard. If, however,
the signal is heard, adjust the nut of
the first r. f. balance condenser with
the service tool until the signal disap-
pears. If the nut is turned beyond the
balance point the signal will again
come in. Leave the nut at the point of
minimum volume. This completes the
balance of the first stage. Second and
third stages are balanced in exactly the
same manner using the adjusting nut
of the second r. f. balance condenser
and the third r. f. balance condenser.

Align After Balancing

Alignment of the set must be done
after the receiver is balanced. To do
this simply adjust the nut of the sec-
ond r. f. alignment condenser, the third
r. f. alignment condenser and the de-
téctor alignment condenser to the point
of maximum volume. The regular tubes
are employed in this adjustment, the
special balancing tube not being em-
ployed.

|..
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Fig. 5.

This wiring diagram, givos the schomatie cireuit of the Boach Modals 28 and 29 described on this page
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Bosch Receiver Model No. 58

made by the American Bosch

Magneto Corp., is shown on this
page, the tube table in Figure 1 and the
schematic of the receiver and power
supply in Figure 2. The model 60 is
practically the same as the 58 except it
has an automatic volume control, a
mute switch and a larger speaker,

Under service complaints in the
Bosch manual are to be found a number
of suggestions worth repeating since
they cover the most common complaints.
Weak or poor reception from distant
stations might be caused by inefficient
antenna, open or grounded antenna;
poor or broken ground connection; de-
fective tubes; condensers not aligned
mechanically; condensers not aligned
electrically; defective coil or connec-
tions; low or incorrect socket voltages;
rectifier tube defective. Referring to
the trimming condenser, if a peak or
point of loudest reception cannot be
secured by adjusting the trimmer con-
denser, look for an open antenna lead-
in, grounded antenna, or shorted light-
ning arrester. A defect in the receiver
or a wrongly connected local-distance
cable may produce the same effect.

Poor tone quality might be caused by
a defective power tube; unmatched
power tubes; lack of C bias; incorrect
voltages. Rattles and vibration may be
caused by a speaker out of adjustment.
Make sure the wires from the voice coil
are not lying against the diaghragm.
Also make sure the vibration is not
caused by loose parts, such as the chas-
sis holding bolts, etc. ]

Noise level is treated of in the man-
ual since it covers a condition that is
hard to explain to the lay user of a
radio set. Noise level is the term ap-

SEI{\vICF. data on the model 58,

plied to the amount of static and inter-
ference noise heard with the receiver
turned on fully but not tuned to a sta-
tion signal. If the noise level is high
it is obvious that a weak or distant sta-
tion will not be heard above the inter-
ference. The noise level. is higher in
summer, due to natural static, and is
higher in congested districts or near
trolley lines because of man-made inter-

city. Experience with receivers for auto-
mobile use has shown that a very con.
siderable difference in reception may
occur in a very short distance. In gen-
eral, reception is better in thinly popu-
lated or suburban districts than in con.
gested sections.

A loose connection anywhere in the
receiver or accessories may produce
noisy reception. Check the antenna and

Bosch Model 58

Plate
Normal M. A.
Tube Position A B C Cathode Sereen Plate Grid
Type in Set Volts Volis Volis Volis Volts M.A. Test Change
224 1R.F. 2.2 170 2.2 75. 3.0
224 2R.F. 2p 170 2.2 75. 3.0
224 3R.F. 2.2 170 2.2 75. 3.0
224 Det. 2.2 30* 1.5 10. A7
227 1AF. 2.2 150 8.0 5.0
245 P.RB. 2.4 250 50 30. —
245 P.P. 2.4 250 50 30.
280 Rect. 5.0
Line voltage 115. Volume control maximum.
*Approximate, since measured through high resistance.

Fig. 1. The table of tube characteristics as given in the Bosch manual covering

model 58 may be seen above.

Values marked with an asterisk are approximate

since measurements are made through a high resistance

ference. In some locations, therefore,
reception of distant, or in some cases
even semi-distant stations, may be im-
possible due to the high noise level.
A word or two about location seems
proper. Local conditions have a de-
cided effect upon reception. For this
reason identical receivers will perform
differently when installed in various
different locations in the same town or

ground system, also the speaker cord.

The house lighting system should be
checked for loose connections, defective
switches or sockets. Jarring the cabinet
will frequently indicate if the loose
connection is in the receiver. Noise
caused by turning the selector control
is generally caused by condenser plates
touching, or particles of metal between
the plates.

e PV CONEZ.

+BOSCH~ MODEL. D8
OWG. MO, SR+ 109 DATE-1149 30
. RADO CALL BOOK MAGRZNE

508 S0. DEARDORN ST.
oechGo, L.

Necs-ovmnsus

Fig. 2. The receiver and power supply of the Bosch model 58 is found in the schematic drawing

above
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Bosch Radio Model 60

model 58 receiver appeared on

page 67 of our January issue.
The receiver described on this page is
the model 60 which is slightly differ-
ent from the modgl 58 especially in
that an automatic volume control tube
js provided in the 60. Response
curves on this model will be found
elsewhere in this section.

In addition to the automatic volume
control feature the model 60 is
equipped with a mute switch and a
larger speaker is employed than in the
previous model. The 60 has the same
number of radio and audio frequency
stages and employs the same tube
equipment, with the addition of one
type 224 tube for the automatic vol-
ume control. Jacks are provided for
the connection of a phonograph pick-
up. An automatic phono-radio switch
is operated by simply turning the tun-
ing dial to zero.

A table of the average tube charac-
teristics as determined by a set ana-
lyzer will be found in Figure 1, while
the electrical details of the model 60
will be found in the schematic illus-
tration Figure 2.

A description of the action of the
automatic volume control feature fol-
lows: when the signal being received
increases in volume it results in a
higher signal voltage on the detector;
this higher voltage is applied to the
grid of the AVC tube by direct con-
nection ; a higher voltage on the AVC
grid results in drawing greater plate

SCH EMATIC details of the Bosch

- AMERICAN BOSCH—MODEL 60
—— __l — ——— __'l_ S———— —— -— |_ e —— }Tlam_ —
Tube |Position| A B | C Cathode| Screen | Normal | M. A.
Type In Volts I Volts | Volts | Volts Volts Plate Grid | Change
Set | M.A. | Test
224 |1RF | 2.4 170 2 70 3 |
224 | 2RF | 2.4 | 180 | 2 s | 3
224 | 3 RF 2.3 185 155 e R 85 | B Viriniemn d[IE e s
224 | AVC | 2.3 30* | 2t f....... | 20* ol PRI, SO Ay
224 Det 2.3 | 60* 1.0* | 10* 1 | e on wa Ts apta
227 | 1 AF 2.3 160 | wpl™ fus senats (083 oBia | 6
245 | PP 2.4 | 250 | 50 |........|...... 30 |
245 | PP 2.4 2500 | 50 few v wanouifuss dei 30 gy 1
= NS, ————"
280 | Rect 500 |rognvenlie. voenle itdor sals Qi Pwelsle’ 3 ool Ry sy s sl s
Line voltage 115, on 115 volt tap. Volume Control maximum.
*Not true readings due to resistor in circuit.

Figure 1.

In this tabulation will be found the average tube voltages on the Bosch model

60 as determined with a set analyzer

current through the AVC resistor, in-
creasing the drop across this resistor,
thereby increasing the grid bias on the
first and second radio frequency
stages which cuts down the signal.

The tuning meter is in the cathode
cireuit of the first and second r.f.
tubes and simply indicates the plate
current of these two tubes. It also
indicates, therefore, the action of the
automatic volume control, swinging
further to the right (low plate cur-

rent) as the signal level rises on
powerful stations.

It will be noted that the filament,
cathode and grid circuits of the first
two r.f. stages are separate from the
rest of those of the receiver, and are
at approximately the same voltage
above ground as the plate of the AVC
tube. It is necessary for the proper
functioning of the receiver that there
be no points in the coils or wiring
where leakage to ground may occur.

e

Figure 2.

NN
>

In this dvawing will be found the electrical detail of the Bosch model 60 receiver which includes automatic volume control

. —
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Bremer-Tully Model 7-70 and Supply

NE of the models made by the

Bremer-Tully Mfg. Co. of Chi-

cago is known as the 7-70, the
schematic circuit for which is shown on
this page. In addition there is also
shown the electrical circuit of the power
converter for this model.

The receiver employs three 226 tubes,
these being in the three radio frequency
stages; two 227 tybes, one in the de-
tector and the other in the first audio:
and two 171-A tubes arranged in push-
pull for the power output circuit. The
schematic diagram of the receiver itself
is shown in Fig. 2. The power con-
verter utilizes a single 280

In the opposite position it places a high
resistance from the antenna to ground.

The tone control shown in the sche-
matic is a three leaf switch, with an
“on” and “off” position. In the “on”
position, it serves lo tune simultane-
ously the grid and plate circuit of the
227 first audio tube, in the case of the
grid circuit it serves lo add to the ex-
isting .00025 mfd fixed condenser be
tween grid and ground and an addi-
tional .003 mfd fixed condenser and at
the same time places a .02 mfd fixed
condenser between plate and grid.

by the plate circuit of the detector, 1n
the push-pull input side of the 171
tubes a .00025 mid fixed condenser is
placed from the center tap to one grid
of the power tube as a means of pre-
venling oscillation or unbalance.

['he power supply schematic is shown
in Fig. 1, where it will be seen to con-
sist of 110 volt primary with high volt-
age secondary, a 5 volt secondary for
the filament of the 280, a 5 volt second-
ary for the 171-A filaments, a 1.5 volt
secondary for the 226 tubes and a 2.3
volt secondary for the heaters of the

full wave rectifier and the
schematic circuit covering

this unit is shown in Fig. 1.

Neutralized R. F.
Stages

It will be seen by refer.

When the switch is in the “off”’ position, 227’s. The resistance network is a com-
bination of 4000 ohms re-

) sistance for the plate of

J s J Y Kl (K 1T g the first audio, 1700 ohms

g 4§ B | 3§ d 8 § for the 3 r.f. plates and
o 1 A— l , 34,100 ohms for the de-

tector plate. This method
of connection eliminates
the bleeder current in the

ring to Iig. 2 that the threc
radio frequency stages are

r I p R 2

3 t b ! e
neutralized by means of ym—sey g _L's’ _._EE . 'S*s §| &
o e N 3 3 &

small neutralizing con- }E ™'T | fg\*\? | &3
densers and a neutralizing = ; | -
winding included in the o | OrAC AR b | —% &

plate circuit of the tube

resistances and lessens the
tendency of any receiver to
motor-boat. The terminals
: A and B are shorted in the
diagram and when a dy-

> namic speaker with a high

voltage a.c. field is em-

and a neutralizing tap in
the grid circuif of the
same tube. The antenna
stage condenser has a trimmer by means
of which this particular stage may be
balanced to take care of varying an-
tenna conditions. The tuning condensers
across the second and third r. f. stages
do not have the trimming arrangement,
although the detector circuit tuning
condenser does have a trimmer.
Volume control is secured by means
of the potentiometer located between
one end of the antenna coil and the grid
return portion of the secondary of the
second r. f. inductance, the arm of the
volume control being grounded. This
volume control in one position acts as
a short circuit upon the antenna circuit.

Fig. 1. Shown schematically above is the Bremer-Tully

power converter for their 7-70 model

the only condenser across the grid cir-
cuit of the first audio is the .00025 mfd
previously mentioned. C bias for the
first audio stage is secured by the drop
across a 1540 ohm resistor bypassed
with a 15 mfd condenser between ta-
thode of the tube and ground.

Phonograph Pickup

A phonograph pick-up jack is pro-
vided on the receiver being placed in
the primary of the first audio trans-
former but at a tapped position, so that
more amplification is provided by that
particular transformer when used with
the magnetic pick-up than is provided

ployed, it is inserted be-
tween terminals C and B,
the field winding of the dy-
namic taking the place of the second
portion of ‘the filter choke. Center tap
across the 5 volt winding for the 171-
A’s is secured by a 40 ohm center
tapped resistance, while the drop across
the 1125 ohm resistor between this cen-
ter tap and the common B negative and
ground lead supplies bias for the grids
of these two tubes in push-pull. The
bias for the r.f. stages is secured
through the drop across a 770 ohm re-
sistor between the center of the 8 ohm
center tapping resistor across the 1.5
volt filament line and the center B nega-
tive and ground terminal. A 227 is used
as the first audio.

ANT. —~ 1 oo
Hono conT
JACK :1 [ | L
1 1
“ - — j, Q0025 - MFQ
. 00025 m'a-7 & J t 003-MFD+ 02 /W’D-'L 2 O ra
g “_‘l § 5 [\ 4~
R : § L
it § Ky S > ; §
- — "
I . ) g6 g
y| TE < 8
3-MEG: § e 2 { )
" | ; & | |
8 i a—od Ap =1
4 CEMD : L - | | l YA-17/A
........ N _‘ - 4
ome S\ N | | - B } J
CONTROL A i - : ) [ L5 . =mmin )
.
YELLOW 8-, CROUND 4 5V. AL -~ T A
BLUE 8 DETECTOR I I § § 3 s‘ % 3 5 5 L
GREEN — BAMPLIFIER 4 A5V AL + Y % ¥ § 3 3 8 + 3 E
BROWN B RS b g ¥ 3 R ;
WHITE 8 PONER & SPEAKER §-mro:
PED PLATE LEADS & 2.3V AC s - s . : J
MACK  GRID LEADS 4 ANTENNA S 7 : . I

Fig. 2. This diagram shows the electrical circuit of the Bremer-Tully 7.7¢ model
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by the Brunswick-Balke-Collender

Co. of Chicago. This particular
model has in it the Panatrope with
Radiola. The circuit used in the X802
radio chassis is a six tube radio fre-
quency circuit employing an untuned
input, three stages of tuned radio fre-
quency, detector and two audio stages.

B RUNSWICK model 3KRO is made

Untuned Input

Any undesirable hum in the speaker
must be minimized by one or more of
the following methods: Reverse the

connections of the power supply plug; .

interchange the 226 tubes until a satis-
factory arrangement is found; make
sure that the 280 rectifier is not a low
emission tube. It is possible a section
of the condenser across the 226 filament

Brunswick No. 3KRO with Panatrope

Possible Troubled

Audio howl may be caused by one or
more of the following defects: Com-
pensating condenser not adjusted cor-
rectly. Open connections to the a. f.
condensers on the under part of the
chassis, or open connections in one of
the condensers. An open ground con-
nection on the radio chassis or a poor
ground installation. Open
radio frequency coil. Open

The untuned input con-
sists of a 2000 ohm re-
sistor in the form of a
potentiometer, the antenna

\ A ITH__, 9y

or shorted resistor in the
socket power unit. In
some cases it may be found
that the 227 is causing the

and ground being con- N T s audio howl and if such is
nected to the ends of the N 2 the case the tube should be
resistance and the contact | Nz #EV replaced.
arm connected to the grid ws + — e The schematic diagram
of the first r. f. amplifier ? % s 1 oy ams of the socket power unit is
i ist- e = ' — h in Fig. 8. It will be
:LIZ: sg‘r}:f;va:irs]aglev(:isllrite é i 1 s==1 ZLUE :e:r:v ?h;t thleg230 ist usel(ll 25
v - ¥ = A . - wr227 . .
control, the resistor being ® = g a rectifier. Filaments of
. . N\e —\ . .
in two sections, one of l ] =2 2\ AN T all tubes are supplied with
which is of a low resist- wosmpes b Z R e raw a. c. at the proper
ance and the other high re- = s | SR23 | max wrw voltages, three mid tapped
sistance in order to give b AT, s resistors being used to min-

imize hum. Grid biad volt-

gradual adjustment.

The necessity for stabil-
izing resistors has been
eliminated by the use of
three coil (two primaries
and one secondary) transformers in the
second and third r. f. stages. In the
first r. f. the transformer has an aux-
iliary secondary winding which is used
in conjunction with a small variable
capacitor for regulating regeneration in
the second 226. The small capacitor is
adjusted at the factory and a paper seal
placed over the hole in the chassis. If
this capacitor is ever readjusted, place
new seal over hole.

Fig. 8.

In this diagram is shown the schematic circuit of
socket power unit X-341 used with the 3KRO equipment

shown on this page

is shorted. This condenser is one of the
two located on the under side of the
chassis and is composed of two 15 mfd
sections with the center tap grounded.
A defective center tapped resistor in the
socket unit will also cause abnormal
hum. Proper contacts should be made
at all grounding connections on the
chassis in order to prevent undesirable
hum. Improper connections may also
cause unsatisfactory operation.

ages are obtained by using
the voltage drop across re-
sistances connected in the
plate return lead. Due to
use of a series resistance arrangement
for securing the different plate voltages,
all tubes must be in good condition in
order to prevent overloading of other
tubes. This method also makes possible
the use of smaller filter capacity.

Inasmuch as the impedance output
umt is incorporated in the socket power
unit, the phone tip jacks are placed in a
convenient position in the lower part
of the power supply.

lad

—— A <= I:)
-
XLy
) \ y, — — o, W, W, W) S—— ., w—
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Fig. 9.

The schematic diagram of the Brunswick Model SKRO shows eleetrical connections of the chassis No. X802
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Brunswick Models 15 and 22

ESPONSE curves of the Bruns-
wick models 15 and 22 which are

illustrated on this page, appeared

in the September, 1930, issue of this Plate
magazine on page 08, to which refer- Normal M. A.
ence should be made for any data con- Tube Position A B € Cathode Sereen Plaie  Grid
cerning sensitivity, selectivity and Type inSet  Vols Volts  Volis Vofis  Volix M. A, Test Change
hidelity. 224 1R.F. 25 178 25 25 60 22

n Wi brief articls will be found | 924 2RF. 25 178 25 25 o0 22
::(I:‘ll:llil:ian(; Illn:ziles(:f l\?/h?zilwi(s:e::fl?cftgd 224 S B.F. 251 178 &l = o0 22
in the manual prepared by the Bruns- 224 Det. 25 180 ¢ 243 .86
wick Radio Corporation. A table of 245 P.P. 25 242 12 30
average tube characteristics appears in 245 P.P. 25 242 12 30
Figure 1, while the schematic diagram 280 Rect. 4.8 385 40
Saerng the models 15 and 22 is shown Line voltage 110, fuse clip in 120 volt. Volume control maximum.
in Figure 2.

Hum

Under general service data we find
in the case of hum that it may be traced
directly to a gassy or otherwise defec-
tive detector tube. Try each of the
~24’s in the detector socket (the one
nearest the cabinet) and use the tube
having least hum. FExcessive hum may
also be encountered by a poor or entire
lack of ground connection. Try revers-
ing the house lighting plug. Other and
more severe causes of excessive hum
may be due to a shorted filter choke,
defective center tap filament resistor,
leaky, open or shorted filter condensers,
or an open detector screen grid by-pass
condenser.

Brunswick Models 15-22

Fig. 1. Data appearing in the service manual iz used to compile the above table
of average operating values for use by the serviceman in checking the receiver

The connections to these parts should
be thoroughly inspected. An open con
denser may be easily found by connect-
ing with two short pieces of wire a .5
mfd condenser (known to be good)
across the terminals of the condenser
under suspicion. This should be done
with the set turned on, adjusted to oscil-
late and with the chassis in an inverted
position with the bottom plate removed
so that the testing condenser may be
momentarily applied across each of the
r.f. by-pass condensers. A defective

shield making poor contact with inter-
tube sheilds or chassis; leaky or shorted
detector grid bias by-pass condenser, or
poor conlact of zang condenser ground-
ing springs on the rotor shaft.

Other Trouble

Complete absence of any sound in
the speaker would indicate the possible
source of trouble is in any one of the
following points: antenna connections
shorted to chassis; defective r.f. coil or
plate choke; short circuited by-pass or

Oscillation condenser is indicated‘ Whe" the test filter condenser; defective output trans-
Oscillation may be caused by an stops or reduces oscillation. Other  former o) speaker voice coil, and de-
open radio frequency by-pass condenser. causes of oscillation are: r.f. tube fective volume control.
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15 and 22 made by

is unique

In this diagram may be seen the schematic details of the models

Fig. 2. h :
particular the type of volume control which

Brunswick. Note in
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is the Colonial Model 31 a. c. re-

: ceiver and its power supply,
~Imanufactured by the Colonial Radio

|Corporation, Long Island City, N. Y.

Il The set consists of a receiver unit em-
ploying two 226 tubes in a tuned and

linductively balanced r. f. circuit, a 227

| detector stage and a first audio stage
also using a 227 tube. The second or
power unit employs a push-pull stage
|| using two 171 tubes and the 280 recti-
| fier with the associated power supply
|apparatus. The two units are connected
|by cable and plug.

The schematic diagram of the power
|supply is shown in Figure 4, while the
| drawing of the receiver circuit itself is
| illustrated in Figure 5.

Using a Weston Model 547 radio set
tester the following are typical voltage
characteristics of this receiver.

The first stage r. f. 226 tube should
measure A voltage of 1.35, B voltage
95, C voltage 4.5, and normal plate
m. a. 6. This value and the succeeding
ones are those used when the tubes are
in the set tester.

The reading of the second r. f. 226
slage is identical with that of the first.

In the case of the 227 detector the A
" voltage is 2.15, B voltage 30, and the

normal m. a. is 2.

The 227 used in the first audio stage
has an A voltage of 2.15, B voltage of
' 80 and C voltage of 4.5. Its normal
' 'm. a. is 3.

Both of the 171-A’s used in the push-
pull stage read alike and the A voltage

i will be 4.5, B voltage 160, C voltage 38

and the normal m. a. should be 15.

!S HOWN schematically on this page
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Fig. 4, shown above, is the schematic diagramm of the power supply for the
Colonial 31 a. c.

With respect to the 280 rectifier A
voltage should be 4.5, while the normal
m. a. should be 42 per anode.

Possible defects and their accom-
panying symptoms which may occur:

Distorted output. Low plate voltage
on first a. f. generally due to by-pass
condenser (1475 p) or voltage divider
(1478 p) both located in power units,
right-hand side, under shelf near
Mershon condenser. No plate voltage
on deteclor. Possible ground in phono
jack or open voltage divider. Some-
times this is also due to a ground oc-
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Thix drawing is the schematic of the Model 31 Colonial receiver described
on this page

curring in the system shunting the first
a. f. transformer. primary. No plate
voltage in this stage is seldom due to a
by-pass condenser (1475 p) or the a. f.
transformer itself.

Modulated hum is often caused by a
defect in the r. f. by-pass condenser
(1476 p). In this case grid voltage on
the r. f. tubes will be only about two or
three volts, which should normally be
five or six. It is seldom caused by the
line buffers excepting some of the early
models 31 which have no buffers.

In case the volume control works on
one side only it generally indicates an
open input primary or a broken con-
nection in the same circuit.

Very loud hum and no grid voltage
on the first and second r. f. and first
a. f. may sometimes be caused by the
cathode lead from the detector socket
grounding on the sharp edge of right-
hand bulwark in the chassis.

Ordinary hum js most often caused
by an old or defective Mershon con-
denser, or one from which the liquid
has leaked out. Poor external ground
or incorrect detector plate voltage may
also be a cause.

Radio frequency oscillation may be
due to incorrect adjustment of the bal-
ancing system. The balancing adjusters
9L-101. are situated inside the second
and third r. . primary coils and are
held fast by a round head brass screw
which moves in a slot, permitting the
adjustment of the adjusters. If an acci-
dental ground occurs in the r. f. grid
returns oseillation will result.




20

Radio Service Schemai

- B

Colonial Models 33.34 AC

illustrated schematically on this

Page, a band pass filier precedes
the two screen grid r.f. stages, giving
a substantially flay topped resonance
curve and precluding the possibility of
distortion due to sideband cutting,

IN the Colonial models 33 and 31 a.c.

Automatie Coupling

The coupling system used keeps the
coupling automatically at the optimum
value for all broadcast frequencies, giv-
ing excellent amplification so that the
average sensitivity runs around 5 micro-
volts, as will be seen in the response
curves published on this model in the
September issue, page 66.

Inductive Volume Control

An inductive volue control is used,
its operation being completely free from
noise since it contains no contacts nor
variable resistor elements. The two
models 33 ac. and 34 ac. are identi-
cally the same electrically, except that
model 34 has a more sensitive speaker,
capable of finer reproduction. The push-
pull output of this model is mounted
on the speaker frame instead of in the
receiver chassis, as is the case with the
33. These models can be had with and
without the remote control automatic
tuning unit. This unit ecan easily be
installed in these receivers not having
it as an integral part. It does not inter.
fere with the manual operation of the
receiver if that is desired.

Colonial Model 33-34 A.(C.

Tube Position A B {
Type in Set Volts  Volis Volts
224 1R.F. 25 180 3
224 2RF. 2.5 180 3
224 Det, 2.5 150 2
227 1AF. 2.5 100 6
245 P.P. 25 240 45
245 P.P. 25 240 45
280 Rect. 4.8

Line viltage, 120. Volume control.

Plate

Normal M. A,
Cathode Screen Plate  Grid
Volis Volis M. A.  Test Cliange
90 3
90 3
35 b
3 .
28, !
28 |
50

Fig. 1. The average voliage values
shown in the above table and

”

Line Compensation

The fuse in the double mounting on
the rear of the chassis provides a means
of compensating for deviation of line
voltage from normal. Normally the
fuse is left in the left side of the mount-
ing, facing the rear of the chassis. It
should be put in the right side onl
when the line voltage is known to be
consistently below 110 volts. It is im.
portant that this adjustment be made
since excessive voltage will shorten the
life of the tubes and insufficient voltage
will make the set insensitive.

508 80. DEARBORN ST,
CHICRGO, L. \

Fig. 2. The electrical details of the Colonial

found under operation in the Colonial 33 are
are abstracted from their service manual

models 33 and 31 are shown in the schematie diagram shos

A poor detector tube will create an.
!

objectionable hum in the speaker. For
this reason it may be necessary lo try|

one or more 224’s in the detector socket. |

1

Detector Hum
Should it ever be necessary (o re-

place the tuning condensers, or any of .

the rf. coils, the tuning condensers will
have to be realigned. Service men are
cautioned against chan ing the compen-
sating condenser adjustment unless it
has been made necessary by replacement
of the tuning condenser or r.f. cojls,
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T T will be observed the same circuit
I is used throughout the Continental
'™ line of receivers as is found in the
lichematic of the Star-Raider R 20 shown

n Figure 1 on this page. This circuit

s known as the Technidyne amplifier
‘with which our readers are already fa-
Imlmr The circuit uses six stages of

. f. arranged alternately in tuned and

ntuned stages. The r. f. amplifying
tlystem is preceded by and coupled to
1 tuned unit without tube, shown as
.2 and C2, and is connected to the
|mlcnna system through Cl, an adjust-

nent of which is depcndent largely
f1pon the capacity of the antenna being
1sed.

Following the r. f. amplifier is the
letector stage operating on the so-called
slate detection ethod. The detector
rrid bias which is about 18 volts at no
vignnl, 18 obtained in such a manner
hat as the detector plate curcent rises
with an increase of signal input voltage
lo the grid of the detector tube, the
Hias voltage increascs in proportion to
tihe rise in plate current.

The detector bias resistor is connected
in the circult in such a way that when
the radio-phono switch is thrown to the
phono side a section of the bias re-

Raider model R20 is shown above

sistor is shorted out, leaving in the
circuit the second portion of the bias
resistar which furnishes the proper bias
voltage to the detector tube to permit
it to operate as an audio amplifier.
Also with the radio-phono switch in
position for phono reproduction the
secondary of the r. f. transformer in

FIELG COn.
4250 - OHM

—e -

The complete schematic diagram of the radio frequency end and the power supply of the Continental Star-

the detector stage is disconnected from
the grid of the detector tube and
grounded, preventing the incoming sig-
nal from being transferred to the de-
tector stage through capacity. The grid
of the detector tube is connected then
to the impedance matching transformer
in place of the r. f. transformer.

Continental Model R20, R30, RP10

Plate

Normal M. A.
Tube Position A B C Cathode Secreen Plate Grid
Type in Set Volts  Volts Volis Volts Volts M. A. Test Change
484, IRF. 285 110 5 5 5 9.% 4.4
484 2RF. 285 126 S S 54 103 4.9
181 3R.F. 2.85 112 5 S S 9.6 4.6
484 i R.F. 285 120 5.5 5.5 4.9 8.8 39
4841 SRF. 28 117 5.5 5.5 4.0 8.4 4.4
484 oRF. 285 120 5.5 5.5 1.1 6.0 1.9
484 Det. 285 250 20 20 1.5 1.7 2
250 Pwr. 7.2 360 66 38 45 7.
250 Pwr. 72- 360 66 38 45 7.
281 Rect. 7.2 55
281 Kect. 7.2 o7

Line voltage 115. Veolume control maximum.

Fig. 2. A typical tube voltage analysis as taken with a Weston set tester is

shown in

this table
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Crosley “Roamio” Auto Receiver

the auto-radio set made by Cros-

ley and known as the “Roamio”
model, a schematic diagram of which is
shown on this page. The receiver has
two stages of r. f. using 224 tubes, a de-
tector using the 227, and two stages of
audio using the 112-A tubes; the fila-
ments of the r. {. and detector tubes
being in series and those of the a. f.
stages in parallel, all operated from
the car battery.

Grid circuits of the r. f. and detector
stages are tuned with a three section
gang condenser with single control.
Individual aligning condensers are pro-
vided. The antenna coil and the inter-
stage r. f. coils are wound to provide a
slight aimount of extra capacity coupling
to make the response of ‘the receiver
more uniform throughout the band.

Sh]l\l(il“- men will be interested in

Automatie Volume Control

The detector stage acts both as a de-
tector and as an automalic volume con-
trol keeping the level of reproduction
as conslant as practical while the auto-
mobile moves through areas in which
the signal strength varies. The auto-
matic control of volume is accom-
plished by a circuit arrangement which
increases the negative bias on the radio
frequency and detector grids as the sig-
nal becomes stronger, and decreases the
bias as the signal becomes weaker. The
necessary biasing voltage is obtained
from the voltage drop in the 60,000

ohm detector plate resistor located be-
tween the 1) lead and ground. With in-
creased signal more current flows
through the detector plate circuit in-
creasing the drop in this resistance and
increasing the bias applied to the grids
of the first three tubes. This results in
a decrease of r. f. amplification tending
to maintain the signal current as finallv
obtained from the audio system, at a
comparatively constant level. In addi
tion to the biasing resistor for auto-
matic volume control, there is a
manual control which is a variable
80,000 to 100,000 ohm resistor in the
detector plate circuit itself. This vari-
able resistor is operated from the panel
by means of a knob.

Battery Operated

Both A and B supply is from bat-
teries, the former from the car battery,
and the latter from dry B blocks. The
plates of all tubes but the detector are
connected to the red plus B lead to
which 135 volts is applied. A separate
plate battery known as the D battery is
used for the detector;; it furnishes 221/
volts of potential through the blue lead
for the detector plate circuit. Potential
for the screens of the two 224 tubes is
furnished through the white lead, con-
nected to the 90 volt terminal of the
B battery. The audio tubes are bias by
means of a C battery, the green lead
being connected to the minus 12 volis.
The minus B and plus C leads are con-

nected to the middle of a 50 ohm poten-
tiometer shunted across the filament
leads so that the polarity of the A
supply does not affect the biasing or
plate voltage of these tubes. This
method of connection is necessary be-
cause in some automobiles the negative
is grounded while in others the positive
is grounded.
Suppressing Noises
Two types of suppressors are avail-

able from Crosley for use in damping |

out ignition interference. One is the
type for installation in spark plug
leads, and the other for use in dis-
tributor leads. A spark plug suppressor
should be mounted in each spark plug
lead at the plug, and a distributor sup-
pressor should be mounted in the center
lead of each distributor at the dis-
tributor. If difficulty is encountered in
installing standard suppressors on some
cars special suppressors may be ob-
tained.

It is frequently helpful to ground all
oil lines, speedometer cables, control
rods, etc., which run through the engine
bulkhead. They should be grounded to
the metal engine bulkhead, or metal
covering of the bulkhead, where they
pass through it. Some service men make
a practice of grounding these units as
a regular routine part of every installa-
tion. None of the methods of interfer-
ence control cited above have any effect
upon the operation of the automobile
itself.
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Fig. 1. The schematic diagram of the “Roamio” automobile radio set made by

Crosley is shown in this illustration
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Crosley Models 40-S, 41-S, 42-5, §2-S

models 40-S, 41-S, 42-S and 82-S

were printed on page 85 of the
March, 1930, issue of this magazine, to
which reference should be made for any
performance data on these receivers.

The schematic diagram of the re-
ceiver and power supply of these mod-
els is shown on this page in Figure 2,
while the table of tube voltages is illus-
trated in Figure 1.

Eight tubes, including rectifier, are
used in these models, the samé chassis
being employed in 110 volt 60 cycle,
110 volt 25 cycle and the 220 volt 25
cycle jobs.

RESPONSE curves of the Crosley

Double Volume Control

Receivers of serial numbers with a
prefix GC, GCA, GCB or GCC have

volume controls composed of two rheo-

these is shunted across the antenna cou-
pling coil primary so as to regulate the
strength of signal passing through the
antenna coil primary. The other is used
to control the potential of the screen
grids of the r. f. tubes. Receivers of
serial numbers other than those men-
tioned above have a volume control con-
sisting of but one rheostat which con-
trols the screen grid potential of the
r. f. stages.

The detector is of the C bias type, the
plate voltage being 100 volts, which
through the 60,000 ohm biasing resistor
between the cathode and the chassis,
provides a bias of 12 volts for the grid
of the tube.

Biasing System

Bias for the first 227 audio tube is
secured by the drop across the 3500

stats operated simultaneously. One of ohm resistor between cathode and
Crosley Models 40-S, 41-S, 42-S and 82-S
Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volts Volts Volis Volts M. A. Test Change
224 1 R.F. 240 175 1.5 1.5 70 1.5 4.0 2.5
224, 2 R.F. 240 175 1.5 1.5 70 1.5 4.0 2.5
224 3R.F. 240 175 1.5 1.5 70 1.5 4.0 2.5
227 Det. 2.45 100 12 12 2 3 1
227 1AF. 245 180 15 15 4. 5. 1.0
245 2AF. 2.30 240 48 26 30 4.
245 2AF. 2.30 240 48 26 30 4.
280 Rect. 5.00 100
Line voltage 117. High top. Volume control maximum.

Fig. 1. A table of typical tube voltages as taken with a Jewell set
analyzer is shown here

chassis. The biasing resistor for the out-
put stage has a value of 850 ohms and
is connected between the chassis and the
midpoint of the potentiometer shunted
across the filament leads of these tubes.
The control grid bias for the screen grid
tubes is obtained through a resistance
shunted between their emitter circuits
and the chassis. In this circuit there is
a bleeder current as well as the normal
tube current flowing in the biasing re-
sistors. Bleeder current is supplied
from the high line through a 100,000
ohm resistance.

The first audio stage is resistance
coupled to the output of the detector
stage. The 150,000 ohm resistance unit
in the plate circuit of the detector tube
serves as the coupling unit. A %% mfd
condenser couples the plate circuit of
the detector circuit to the grid circuit
of the first audio stage.

If trouble is experienced due to os-
cillation in the r. f. stages, try different
tubes in these sockets, or shift r. f. tubes
from one socket to another. Normally
when these tubes are of the same grid-
plate capacity no oscillation will occur.
An abnormal increase in the grid-plate
capacity will cause the tubes to oscil-
late. If receiver oscillates it would be
well to examine all connections and
soldered joints, and to test all bypass
condensers common to the radio fre-
quency circuits. Also try other tubes,
and examine the wiring for unusual
grid-plate coupling.

The circuit shown in Figure 2 indi-
cates both the old and the new method
of antennd connection for the first r. f.
stage.

o
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Fig. 2. The complete schematic of the Crosley models mentioned in this
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Crosley Models Nos. 53, 54 and 57

LSEWHERI:

in this issue appear
the response curves on the Crosley
33, 54 models, whose schematic
diagram and tube operating values will
be found on this page. Lach model
incorporates five tubes, including the
restifier: two 221 screen grids in the r.f.
stages, one 221 screen grid used as a
detector, a 215 power output tube and
the 280 rectifier. The single stage audio
is coupled directly to the screen grid
detector, through the resistance-capacity
connection indicated in the schematic
diagram. The plate circuit of the out.
put tube is connected directly to the
voice coil of the speaker.

The high potential side of the plate
circuit is connected to a filter system
consisting of a choke coil and a
Mershon condenser. Thence it branches
into three circuits, one going through
the speaker field to the plate of the
outpul tube, one going through a 150.-
600 ohm resistor and a choke coil to
the plate of the detector tube, and the
third going through a 10,000 ohm re.
sistor and the primaries of the respec-
tive radio frequency transformers to
the plates of the radio frequency tubes.
The resistors are of proper values to
insure proper voltages between the
plates and emitters of the tubes.

A branch from the r.f. plate supply
circuit passes through a second 10,000
ohm resistor to the screen elements of
the screen grid tubes, keeping them at
the appropriate positive potential with
regard to the emitters. A third 10,000

bleeder current from the second 10,000
ohm resistor to ground.

Biusing is accomplished by the re-
sistors. The (ube grids are connected
through transformer secondaries o
coupling resistors to the chassis and are
at the chassis potential. Voltage drops
in resistors keep the emitters al positive
potentials with regard to the chassis.
The combination of fixed resisiors and
variable volume control resistor in the
emitter circuit at the extreme left of the
circuit diagram accomplishes the bias-
ing for the 1.f. tubes. A 10,000 obm
biasing resistor is connected from the
detector -emitter to the chassis. Simi-
larly a 1650 ohm biasing resistor is
connected from the output filament to
the chassis. This last resistor is con.
nected to the middle of a 50 ol po-

tentiometer shunted across the output
filament leads. Changes in resistor
values may be made occasionally by the
factory if reports from the field indi.
cate such changes are desirable.
Recommended acrial length for out-
door installations is 50 feel or more;
for indoor installations 25 feet or more.

Model Differences

Models 53 and 54, while practically
identical in circuit and electrical char-
acteristict, difler in mechanical con.
struction. Model 54 is built on a more
compact chassis for use in a mantle
type cabinet. Model 57 corresponds to
Model 53. It differs from Model 53
only in slight circuit changes, primarily
those for enabling it to be adapted to
an improved type of speaker.

Crosley Models 53, 54 and 57

' Plate
Normal M. A,
Tube Position A B C Cathode Sercen Plate Grid
Type in Set Volts Volis Volis Veolis Volis M. A. Test Change
224 1 R.F. 2l 160 3.1 85 3.
224 2R.F. 2.1 160 3.1 85 3.
224 Det. 21 215 9.0 85 3.
245 Pwr. 22 230 45.0 33.
280 Rect. 4.1 340 45.
Line voltage 110. Volume control minimum.

Fig. 1. Tube operating values covering the Crosley models 53. 54 and 57 are
shown in this chart, being transposed from a table of voltage limits shown in

ohm resistor carries the necessary the Crosley service manual for these models
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Fig. 2. The schematic diagram of the Crosley models described on this

resistor and condenser values

page is shown in this drawing 1with appropriate
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of the Crosley model 77 in our
September issue, the schematic
{ circuit of this receiver is here presented,
| with a table of tube operating voltages
| as indicated in the Crosley service sup-
plement dated September 1. The table
is in Figure 1 and the schematic in
Fig. 2.
Air core r.f. transformers are used
for coupling the antenna stage to the
first r.f., the first r.f. to the second r.f.
stage, and the second r.f. to the detector.
These transformers are of special de-
| sign, introducing sufficient capacity
coupling as well as inductive coupling
to insure uniform amplification over the
broadcast range. The detector stage is
resistance coupled to the first audio

IHA\ ING published response curves

stage. The first audio stage is trans-
former coupled to the output stage.

A local-distance switch in the antenna
circuit provides a means of adjusting
the energy transfer from the antenna
circuit to compensate for the vast dif-
ference in signal strength from different
stations.

The screen grid of the detector tube
is connected to the plate supply through
a 1 megohm resistor which reduces the
voltage to the proper value. The screen
grids of the r.f. stages are connected to
the plate supply through 10,000 and
1,750 ohm resistors. After passing
through the 1,750 ohm resistor, the plate
supply is grounded through a 2,000 ohm
resistor and a 225 ohm resistor in
series.

Crosley Model 77

Tube Position A B C
Type in Set Volis Volts Volis
224 1 R.F. 2.3 160 3.2
224 2R.F. 2.3 160 3.2
224 Det. 2.3 110 3.2
227 1A:F. 23 150 10.
245 P.P. 2.3 260 65
245 P.I. 2.3 260 65
280 Rect. 4.6 280
Line voltage. Volume control

Plate
Normal M. A.
Cathode Screen Plate Grid
Volts Volts M. A. Test Change
90
90
55

Fig. 1.

The operating voltages indicated in this table are those noted in the

Crosley service supplement

Crosley Radio Receiver Model No. 77

The emitter of the first audio tube is
connected to the junction of the 2,000
and 225 ohm resistors in the bleeder
circuit. Thus the flow of plate current
and bleeder current through the 225
ohm resistor serves to maintain the
emitter of this tube at a positive poten-
tial with regard to the chassis, supply-
ing the bias for this stage. The manual
volume control on the receiver operates
by adjusting the 300,000 ohm variable
coupling resistor connected to the grid
of this tube.

The normal bias on the r.f. and de-
tector tubes is obtained by means of a
320 ohm biasing resistor in the r.f.
emitter circuit, and a 20,000 ohm bias-
ing resistor in the emitter of the detector
circuit.

In addition to the above mentioned
biasing resistors in the r.f. and detector
circuits, there are three resistors in the
grid circuits of these tubes. Two of
these marked 37,000 ohms in the circuit
diagram have a value of 60,000 ohms in
later chasses. The third is a 60,000
ohm resistor connecting all three grids
to the chassis. This third 60,000 ohm
resistor also acts as an automatic
volume or response control, reducing
the amplification of the receiver for
signals of strength greater than a cer-
tain value.

If a signal is received of sufficient
strength to cause grid current to flow in
the detector circuit, the resulting volt-
age drop in this resistor increases the
negative bias on the r.f. and the detector
tubes, thus decreasing the amplification
in these stages.
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The electrical details of the Crosley model 77 receiver and power supply are shown in this illustration
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Crosley Jewelbox No.704-B Receiver

schematic diagram of the Crosley

704-B a. c. receiver and its power
supply. The model is known as the
Jewelbox and is but one of the several
models manufactured by the Crosley
Radio Corporation. A table of typical
tube analysis is shown in Figure 1.

This set incorporates three stages of
neutrodyned, radio frequency amplifica-
tion, the latter two of which are tuned;
a non-regenerative detector and two
stages of audio amplification, the out-
put stage being of the push-pull type.
The power supply system is an integral
part of the circuit.

Small auxiliary condensers, called
“acuminators,” are shunted across the
first and second tuning condensers.
They serve as means of sharpening the
tuning when greatest selectivity is re-
quired: A small auxiliary variable con-
denser shunted across the detector tun-
ing condenser serves as a means of
aligning the tuning condensers so they
will track over the scale.

The power transformer has five sec-
ondaries, four of which supply filament
current for lighting the tubes, and the
fifth of which supplies current to the
plates of the 280 rectifier. The high
voltage secondary is tapped at the cen-

ILLUSTRATED on this page is the

ter, the ground lead or low line being
taken from this tap.

From the midpoint of the transformer
secondary connected to the 280 filament,
the high line lead is taken for the plate
supply. This lead runs to a filter cir-
cuit consisting of a Mershon condenser
and a choke coil.

From the filter circuit the high line
lead runs directly to the plate circuit

Radio Service Schematics

of the push-pull output stage. The
plate supply for the other stages is re-
duced to the proper voltages by resist-
ances from the plate circuits to the high
line lead of the filter. A 10,000-ohm
resistance is used for the first audio,
3,250 ohms for the r. f. stages, and a
60,000-ohm resistor in series with the
previously mentioned 3,250-ohm unit
for the plate circuit of the detector.

Crosley Model 704-B

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volis Volts Volts Volts M. A. Test Change
226 1 R.F. 1.35 155 12 5.2 —
226 2RF. 1.35 155 11 5.6 -
226 3RF. 1.35 155 11 — 5.6
227 Det. 1.9 40 11 +11 2.25
226 1AF. 1.3 150 10 3.5
171A 2 AF. 4.7 172 38 17.5
171A 2A'F. 4.7 172 38 17.5
280 Rect. 4.2 25
Line voltage 110. Volume control maximum.

Fig. 1.
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Radio Service Schematics

SING eight tubes and a rectifier,
the Day-Fan model 5080 re-

ceiver, manufactured by the Day-
Fan Electric Co. of Dayton, Ohio, is de-
scribed herewith.

Has Push-Pull Audio

The receiver consists of three stages
of tuned radio frequency amplification
preceded by an aperiodic antenna stage
and followed by a non-regenerative de-
tector, first stage audio and a second
power stage employing two 17 1-A’s in
push-pull. Five 226 tubes are used in
the radio frequency and first audio
stages. The heater type of tube, 227,
is used in the detector stage, while the
171-A’s are placed in push-pull for
maximum power output. The model
5080 is for use with the 110 volt d.c.
dynamic speaker field winding, a re-
ceptacle on the power supply being pro-
vided into which the speaker field line
may be plugged. The dynamic speaker
receptacle is illustrated in the schematic
diagram, Fig. 1, and is located between
the right side of the filter and the filter
system.

Untuned Antenna

The antenna stage of the receiver con-
sists of an inductance in series with the
resistance lying between the antenna
and ground. This inductance and re-
sistance are spanned by a variable re-
sistance, the movable arm of which goes
directly to the grid of the first 226
tube. This tube is neutralized through
a neutralizing condenser and the neu-

tralization winding, which is shown as
occupying the middle position of the
three inductances between tubes. This
first stage is not tuned and acts as a
buffer between the subsequent tuned
stages of radio frequency and the an-
tenna itself. The second and fourth 226
tubes are tuned with variable con-
densers and each stage is neutralized
from the grid of the tube through a
small variable condenser and into the
neutralizing winding of each coil.

Pickup for Records

Rectification in the detector circuit is
by means of the conventional grid con-
denser and leak. The plate circuit of
the 227 detector has provision made
for the inclusion of an electro-magnetic
pick-up when it is desired to play
phonograph records through the audio
frequency channel of the receiver.

The proper bias for the grid of the
first audio 226 is provided by the drop
across the third and fourth resistor sec-
tions (reading from the left), while the
bias for the two 171-A tubes in push-
pull is secured by the drop across the
fourth and fifth resistors reading from
the left. A stabilizing condenser is
placed from the grid of the 226 first
audio to the common negative and
ground. The same procedure is adopted
in the push-pull stage, where a fixed
resistance spans the two extremities of
the push-pull input transformer.

Output Transformer
The plate circuit of the 171-A push-

21

| Day-Fan 5080 Receiver and Supply

pull tubes are connected to the push-
pull output transformer with two fixed
condensers being placed across the ex-
tremities of the primary and the com-
mon center being attached to the center
tap of that winding, which is the high
voltage lead of the power system. The
speaker is placed across the terminals
of the secondary or output winding of
this same transformer.

The center tap for the filament cir-
cuit energizing .he 226 tubes is se-
cured by a resistance across the 114
volt line. On account of the detector
being of the heater type, there is no
necessity for a resistance across the 2.2
volt line.

Electrostatic Shield

The 110 volt primary has an electro-
static shield which is made common
with ground. It has four low voltage
secondaries and one high voltage, the
latter going to the two anodes of the
280 rectifier. The first secondary at the
left in the diagram, Fig. 1, handles all
of the 226 tubes, the second secondary
is 2.5 volts for the 227 tube, while the
third secondary is a 5-volt one for the
171-A filament, the fourth secondary
energizes the filament of the 280 tube
at 5 volts.

In this particular model, filtering is
accomplished by one filter choke al-
ready in the power supply and the
added filtering effect of the dynamic
speaker field winding. A receptacle for
this has been provided and is illustrated
in the diagram as the two contacts
within a circle.
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Delco Automotive Radio Receiver

CCORDING 10 release fromn tho
Delco Radio Corporation after a

long period of research and ex-
perimentation, General Motors has an-
nounced a radio receiving set for auto-
mobiles together with complete plans
for servicing and npatjonal distribution.
The set has been called the Delco Auto-
motive Radio and is manufactured by
the Delco Radio Corporation at Dayton,
Ohio. National sales and service are
under the direction of United Motors
Service with 27 branches and 3,000 au-
thorized service stations,

The Delco automobile radio is a
five-tube receiver, using three screen
grid tubes, and operated by remote con-
trol from the instrument panel. It can
be installed without changing a single
unit of the car.

Flexible Cable Used

Simplicity and neatness are features
of the set, which is entirely out of sight
beneath the car’s cowl. Only three de-
vices are to be found on the instrument
panel-—mounted in an attractive man-
ner, at the right, where they do not
interfere in the slightest degree with
the other instruments. They are a tun-
ing dial, a volume control and a key
switch. The tuning dial is connected to
the set of a flexible cable and operates
three variometers, all mounted on a
single shaft.

In the Delco automotive radio, two
tuned radio frequency stages are used
with 224 amplifier tubes, connected in
series. A similar screen grid tube is
used as a detector. For radio frequency
a 227 tube is used in the first stage and
a 112-A in the second. A voltage regu-
lator tube is employed to keep the volt-
age constant in spite of varying engine
speeds or extra drain on the batterv
when the lights are turned on. This is
a desirable feature and prevents surg-
ing of volume, keeping the tone even
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under all conditions.

Variometer Tuning

Old timers in the radio game will rec
ognize the variometer tuning of the
radio frequency and detector grids, the
three variometers being on a common
shaft arranged for single control. Bias
for the grid of the first 224 ube is se-
cured through the drop across a single
resistor, properly bypassed, between the
cathode of the 224 and ground. The
plate circuit of the 224 detector and
the grid of the first audio is direct
coupled so that automatic volume con.
trol is afforded, while a manually op.
erated volume control is also provided
for separate control of volume. Detec.
tion is by means of the conventional
grid leak and condenser. In the audio
stage the coupling between the first
audio and the 112 output tube is hy
means of resistance and capacity cou-
pling. The plate circuit of the output
tube has an r. f. choke bypassed at each
end, and leading into a 100 henry choke
coil, the magnetic speaker being capa.
citatively coupled across the top of the
choke .and ground.

Interference from passing objects is
offset by an automatic volume control
to increase the amount of current when
the car passes steel buildings or over-
head wires, which normally would bring
about a reduction of current.

Current is supplied by the car’s stor-
age battery and by four vertical type
standard size 45-volt “B” batteries and
one 22.5 volt “C” battery. The “B”
batteries are carried in a specially-de-
signed metal box placed under the floor
boards and fully protected against mud
and water. The “C” battery is conven.
tently located, depending on the type
of car.

A cone speaker—found to give the
best tone value and speech reproduction

s mounted on the dash, out of sight,
and protecled by a screen across its
tuce,

Roduced Intorference

Electrical interference from the igni-
tion system has been guarded aguinst by
the use of specially-designed spark re-
sistors on cach plug and on the coil,
and by by-pass condensers across the
generator contacts and on the starting
motor. These spark resistors are de-
signed to prevent oscillations in the ig
nition circuit and have no effect on the
running of the motor.

I'o protect the tubes against the jars
and " jolts of road shocks a special
cushioning device is used and the dial
is held secure in any position by a re-
duction gear.

Antenna Conecealed

The antenna is concealed in the top
of the car. Cars of leading makes are
now factory-equipped with this aerial,
including Cadillac, La Salle, Stude-
baker, Pierce-Arrow. Marmon, Jordan,
Peerless, Packard and Franklin.

In bringing out the Delco automotive
radio, General Motors wished to pre-
sent a set that would produce a recep-
tion comparable with the best stationary
sets. Ior many months engineers have
been conducting research experiments
and testing out every part under all
conditions. As a result, the Delco au-
tomotive radio is a set which will per-
form equally well under all running
conditions. At the same time, it was
realized that national service was
pecessary to provide adequate service
for owners in all parts of the country.
United Motors was selected for this as
it offered a nationally established or-
anization, noted for its high-class serv-
ice in the automotive field and having
an organization all equipped to offer
service throughout the United States.
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Edison Receiver Models R4, RS, C4

Edison Models R4, RS, C4

and C4, the schematic diagram of

which is shown in Figure 1 on
this page, consist of three tuned, neu-
tralized r.f. stages, a tuned input, grid
leak and condenser detector, a conven-
tional first audio amplifying stage, a
pushpull second audio stage feeding a
dynamic speaker, a full wave rectifier
and its filter system supplying plate
current to the entire receiver and ex-
citation for the dvnamic speaker field;
and alternating current heater and fila-
ment supply for all the receiver. All
models are equipped with a switch for
transfer of the audio amplifying sys-
tem to use for phonograph reproduc-
tion, pin jacks being provided for the
connection of a high impedance mag-
netic pickup.

EDISON receiver models R4, RS

Constant Gain R. F.

It will be noted the r.f. amplifying
circuit uses a constant gain system
where two primaries are used in each
r.f. transformer, one resonated. below
and one above the broadcast frequency
spectrum. These four r.f. transformers
are identical, the secondaries being
tuned with equal tuning condensers sec-
tions. Stabilization of the r.f. amplifier
is accomplished with grid circuit neu-
tralization.
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TONLYRY L2860 CANE

Ioo this illustration is shown

Plate

Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volts Volts Volts Volts M. A. Test Change
227 1R.F. 235 114 6 6 5.6 8.2
227 2R.F. 235 114 6 6 56 10
227 3R.F. 235 114 6 6 6.2 105
227 Det. 2.35 28 2.0
227 1AF. 235 112 6.5 7 3.7 5
245 P.P. 235 250 46 275 32
245 L% 2.35 250 46 275 32
280 Rect. 4.0 50.4

Line voltage, 105. Volume control, maximum,

Stability Controlled

Substantial resonance of the first r.f.
input circuit to the resonant frequency
of the second and third r.f. and the de-
tector circuits is maintained by hold-
ing the effective ground-antenna ca-
pacity to a value of less than 100 micro
microfarads. Antenna of less than this
capacity goes on the binding post
marked “antenna” whereas antennas of
greater than this capacity should be
connected to the post marked “long an-
tenna.” The latter connection places a

i
‘ ) o 11.

®

.L"

-~

SAWP N IRV

-

condenser in series with the antenna-
ground capacity, reducing the effective
value of the latter to less than 100
micromicrofarads for antenna capaci-
ties up to 500 micromicrofarads.

Dual Volume Control

The volume control is a dual arrange-
ment controlling antenna input with the
resistance section shown at the left in
the diagram, and the grid bias for the
second and third r.f. stages with the
section shown at the right in the sche-
matic.

HF

the schematic diagram of the Edison receivor models R4, R5 and C 4
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Edison Models R-6 and R.7

LSIPONSE curves of the Kdison

models RO, R7 have been pub-

lished previously, appearing on
page 04 of the November issue of this
magazine. In that number it was stated
the schematic would be found elsewhere
in that issue. However, this was in
error, since the schematic published on
page 77 was that of the FEdison models
R4, R5, C4, in no way related to the
schematic of the R6, R7 shown on this
page.

As will be seen from the schematic
in Figure 2 these models are the screen
grid type as contrasted with the 227’s
in the previous models. Tube operating
values are shown in the chart in
Figure 1.

A socket reading analysis chart cov-
ering r.f., detector, af. and rectifier
stages is included in the Edison service
manual, from which some of the more
interesting servicing aids are taken.

In the case of the first r.f. socket no
reading on filament voltage which
should be 2.2 volts with the fuse in the
115-volt position indicates: open fila-
ment lead to socket; open filament of
secondary; shorted filament secondary;
open circuit in either connecting cable
or six-prong connector. Low reading
of filament voltage indicates: low line
voltage; incorrect location of primary
fuse; shorted turns in filament second-
ary; shorted turns in primary of power
transformer; short circuit in filament
wiring. High filament reading indi-
cates: high line voltage; incorrect loca-
tion of primary fuse.

Normal plate voltage is 190 volts.
No reading indicates open plate lead,
open cathode lead; grounded first or
second r.f. plate lead; open first and

second r.f. plate isolating resistor;
shorted first and second r.f. plate by-
pass condenser; open low frequency or
high frequency primary of 4th r.{. coil;
“A” choke open or grounded; B choke

field winding; B choke shoried;
grounded high voltage secondary; one
lead 1o 280 socket open; shorted turns
in high voltage secondary; one side of
high voltage secondary open; shorled

Edison Models R6 and R7

Normal !l\ll.‘lfl\(:

Tube Position A B C Cathode Screen Plate  Grid
I'ype in Set Volts Volis Veltis Voltis Volts M. A. Test Change
224 1R.F. 2.2 190 2.5 80 3.5 6.0 2.5
224 2R.F. 22 190 2.5 80 3.5 6.0 2.5
224 3R.F. 2.2 190 2.5 30 3.5 6.0 2.5
227 Det. 2.2 N
227 1A F. 2.2 40 525 +3.0 1.1 1.4 3
227 2AF. 2.2 115 ) 6.0 3.8 kY 1.0
245 P. P. 248 260 46 31.0  36.0 5.0
245 P. P. 248 260 46 31.0 360 5.0
28 Rect. 4.85 48.0

Life voltage, on 115-volt tap. Volume control.

*Grid volts 8-10 on strong signal.

Fig. 1. In this table may be found the tube operating voltages

for the Edison

model illustrated schematically on this page

grounded; open r.f. voltage divider,
located in power unit; shorted filter
condenser section; grounded rectifier
filament winding; open radio-phono
switch contacts; open or short circuit in
either connecting cable or six-prong
connector.

Low reading indicates: low line volt-
age; incorrect location primary fuse;
low emission rectifier tube; grounded
3rd r.f. plate lead; shorted 3rd r.f. plate
by-pass condenser; shorted speaker
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filter condenser section; short circuit
between 3rd rf. filter condenser and
automatic volume control by-pass con-
denser; open 1 af. bias resistor; low
potential end of screen grid voltage di-
vider open (located in a.f. filter unit),
shorted turns in primary of power trans-
former. High reading indicates: high
line voltage; incorrect location primary
fuse: shorted 1 r.f. screen grid by-pass
condenser; shorted 2 a.f. plate by-pass
condenser.

and R7 including the power supply is shown in this diagram
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iMANUFACTURED by the Elec.

trical Research Laboratories of
Chicago, Illinois, the Erla Duo-
Concerto model receiver is shown sche-
| matically on this page. The receiver
| portion which is known as model R2 is
illustrated in Figure 10, while the audio
and power supply units
| known as model A2 is set forth in draw-
ing, Figure 11.

As will be seen in the schematic of
the receiver there are three radio fre-
quency stages using 226 tubes and a
detector using a 227 heater type. The
radio frequency condensers are all on
a gang and the three r. f. stages are
neutralized. Input to the antenna stage
is across a 10,000 ohm potentiometer
in parallel with the primary winding
of the first r. f. transformer.

The second stage audio and the two
171-A tubes in push pull are located
within the power unit as shown in the
drawing Figure 11. A 280 rectifier is
employed for the high voltage, while
filament current for all tubes is sup-
plied from the necessary low voltage
windings on the power transformer.

The complete outfit consists of a
chassis R2 carrying the radio fre-
quency, an audio amplifier A2 and its
power supply, and a dynamic speaker
type D. The job is made up in two
forms. one for use in connection with
a loop antenna, the other with the regu-
lar outside or inside antenna.

= Looking at the radio frequency chas-

Erla Duo-Concerto Model Receiver

ancing wrench turn the nut N3 (lo-
cated in line with the tube sockets) left
or right until a null or minimum vol-
ume position is found. Replace regular
tube in its socket. This stage is neutral-
ized. Proceed in the same manner on
the second stage, adjusting nut N2 and
first stage adjusting nut NI
According to instructions from the
factory the outside or indoor antenna
used in connection with this receiver
should never exceed 50 feet in length.
In the rear of the radio unit are two

there are three balancing hex nuts and
three neutralizing hex nuts. Beginning
at the right the first nut is neutralizer
1, then balancing, then neutralizing two,
then balancing, then neutralizing three,
and finally the balancing for the third
r. f. The order of tubes reading from
the right towards the left is first r. f.,
second r. f., third r. f., and then de-
tector at the extreme left. To balance
the receiver tune in sharply a distant
station with low volume between 240
and 280 meters. Then with a balanc-

é{iééwi E

ing wrench obtainable from the maker
of the receiver turn the balancing nut
B previously mentioned for maximum
volume.

For neutralizing the receiver in the
event this is necessary, a neutralizing
tube is required. This tube is a good
226 with one filament prong sawed off.
Tune in sharply a local station between
210 and 280 meters, then remove the
third r. f. tube and insert the neutraliz-
ing tube, retuning the receiver for maxi-

Fig. 10. The receiver
portion of the Erla
Model described on
this page is shown in
the above schematic
diagram. The audio’
and power supply
end of the receiver
is contained in an-
other unit and is

illustrated schemati-
Cemmem wr cally in Fig. 11 »

..........................

tip jacks for connecting an electrical
pick-up unit. It is merely necessary to
place the two phone tips in those jacks.
As will be seen in the schematic dia-
gram Figure 10 at the lower right hand
corner, arrangement has been made for
a switch whereby the listener may turn
the receiver from a radio to a phono-
graph combination.

In the absence of any actual meas.
urement of tube voltages on this model
we are not able to supply this informa-

sis from the front it will be seen that mum volume. Then with a special bal- tion.
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Fada 7 A C Model and Type C Unit

ADE by the F. A. D, Andrea,
M Inc., Long Island City, New

York, the Fada 7 A C model is
described in the accompanying text. It
is illustrated schematically in Fig. 2,
while its power supply, the

loop is plugged into the circuit when
desired or it may be shorted out. One
of the departures {rom receiver prac-
tice may be seen in the schematic, where
it is found that r.f chokes are em-

Radio Service Schematics

known as the 1418 MS. These blocks
are located within the stage itself. The
plate circuit of the detector stage is also
provided with an r. f. choke and its ac-
companying hypass condenser.

olume control

by

18

type C unit, is shown in

Fig. 1. G e |
Permitting use of a loop ¥ s Vg [.’ [ —

as the energy collector, the Uu»bl'é-"-w' CIR N N ke -

receiver employs six tubes l ‘ l [ o oA

of the 227 heater type and e M- "’:’* §

a 171 power tube. Four of , iy 1T, , | 44 ! -

the 227 tubes are used in e S T (o et e o

the tuned radio frequency
stages which are neutral-
ized, while the fifth 227 is
the tuned detector stage.
The first audio stage uses
the remaining 227.

Shielded and Neu-
tralized

It will be observed by
referring to the schematic
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sistance placed across the
secondary of the second ra-
dio frequency transformer.
In the power stage where
the 171-A is used, the
speaker is located across
an output impedance, thus
isolating the speaker wind-
ings from any d. €. compo-
nents.

eicen

VAL OF caBLE
(1 ovs
T

Power Unit Separate

5
€AW 4 #aD
:

g the power supply is shown
in Fig. 1 at the lower half,
while an actual drawing of
the wiring is shown in the

upper half. A 280 tube is

in Fig. 2 that all of the
radio frequency stages are
thoroughly neutralized and
completely shielded. Type
numbers of the different constituent
parts of the receiver are shown in the
diagram. The receiver may be either
operated from an antenna and ground
connection or from the loop, which is
shown in the schematic diagram. The

Fig. 1. Here is shown the electrical connections of the Fada

type C unit which is the receiver supply

ployed in series with the cathode of all
of the r.f. stages. Fach r.f. choke is
bypassed to chassis, while the plate cir-
cuit inductance of each stage is like-
wise bypassed with another condenser,
these two being contained in a block

used as the rectifier, whose
high voltage output is fed
to a double choke and
filter condenser arrange-
ment. Suitable voltages for the opera-
tion of the set are brought out from
taps across the resistance network, these
voltages being numbered from one to
ten inclusive. A table of cable connec-
tions is given in this same diagram.
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{Federal Model “H” A. C. Receiver

! ADE by the Federal Radio Corp.,
! M Buffalo, N. Y., the model “H”
| a. c. receiver is described on
| this page. It is shown in the schematic
Fig. 3 which is both the receiver and
the power supply portion.

As will be seen from the circuit dia-
gram no grid suppressors are inserted
to prevent oscillation. Due to the plac-
ing of the r. f. coils mutually at right
. angles and due to shielding the variable
condensers, the receiver js stable and
free from oscillation. The volume con-
trol is a 500,000 ohm potentiometer
shunted across the secondary of the last
radio frequency transformer.

The three tuning condensers are of
the sliding plate type and are ganged
to the single dial control. A vernier
knob is provided to the right of the
main tuning control which by means of
a link motion causes a change in ca-

pacity of the antenna condenser suffi-
cient to allow for the different antgnnas
that may be used.

Power Supply Compact

The power unit is very compact and
is housed inside the cabinet directly be-
hind the chassis. A cable is used to
feed all of the A, B and C voltages
from the power unit to the receiver.
The power transformer primary has
three taps which provide for voltage
ranges of 100 and 110, 110-120 and
120-130 volts. There are six secondar-
ies on the transformer instead of the
usual five, one lights the 280 rectifier,
one provides plate voltage of the 280
rectifier, one lights the power tube and
pilot light, one the r. f. tube, one the
detector and one the first audio fre-
quency tube. The first audio frequency
tube is heated from a separate winding

in order that hum may be kept at the
lowest possible level. It will be no-
ticed that there are two 40 ohm vari-
able resistances across two of the sec-
ondaries. These are adjufted so that
all trace of hum disappears and need
not be readjusted by the owner.

The output of the rectifier tube feeds
into the filter system which consists of
the usual two filter chokes and filter
condensers. Fixed resistors are used to
secure the proper plate voltages for the
detector and amplifier tubes. C biases
are secured by causing the plate cur-
rents of the respective tube to flow
through resistors inserted in the center
tap lead. It will be noted that with this
particular arrangement the frame of the
receiver is both at C minus and B minus
potential and that all grid returns are
simply grounded to get the proper bias.

Set delivers 114 watts to the speaker.
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Fig. 3. The schematia diagram printed above gives the elegtrical arrangement of the Federal Model “I” receiver and

its power supply
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Freed-Eisemann NR-S0 and Supply

ESCRIBED on this page is the

D model NR-80 a. c. receiver made

by the Freed-Fisemann Radio

Corp. of Brooklyn, N. Y. The schematic
circuit is shown in drawing, Fig. 4.

For reneutralizing the ear phones
should be used in the loud speaker
tip jacks and a station broadeast-
ing on approximately 1200 kilocycles
should be tuned in. Then insulate
by means of a small piece of Em-
pire cloth one of the filament prongs
in the fourth r, f. tube (the fourth from
the right when facing set), from its
socket contact. Turn the set on its end
so the power pack is towards the table
and the bottom of the cabinet faces the
operator. Three neutralizing holes will
be seen at the top. Inseért the special
hard rubber wrench in hole No. 3 (at
right) and engage the hex nut inside.
Rotate the wrench back and forth until
the signal disappears or is at its mini-
mum strength. Next insulate the fila-
ment prongs of the third r. f. tube
(third from the right when facing set)
from its socket contact. Insert the
wrench in hole No. 2 (at center) and
engage the hex nut inside. Rotate
wrench until signal disappears or is at
a minimum. Then insulate one of the
filament prongs of the second r. f. tube
(second from right when facing set)
from its socket contact. Insert the
wrench in neutralizing hole No. 1 (at

left) and engage the hex nut inside.
Rotate wrench until signal disappears.

For retuning the process is different.
Looking through the large round hole
in the bottom of the cabinet, remove
the terminal screw of the 45 volts tap
(tap No. 2 from right end) and sepa-
rate the contacts. To one of the con-
lacts connect one terminal of the 0-1.5
milliammeter in shunt with a 1% volt
C battery and a 0-25,000 ohm variable
resistance and connect the other termi-
nal of the milliammeter to the other
connector contact. As the plate current
drawn by the 227 tube is above the
range of the 0-1.5 milliammeter, it is
hecessary to connect in shunt with the
meter a 415 volt C battery and a 0-
25,000 ohm variable resistance. When
the resistance is turned on, current will
flow around to the C battery, meter and
resistance. This current will cause the
needle to deflect backward. After the
meter has been connected to the set and
a signal tuned in, the meter can be
made to give a suitable reading for
making the tuning adjustment by ad-
Justing the variable resistance.

Adjust the variable resistance to max.
imum and turn on the set. As the de.
tector tube heats up the needle of the
milliammeter will rise. As the needle
of the milliammeter rises, reduce the
variable resistance so as to keep the
needle at about the center of the scale.

Radio Service Schematics

In about 40 seconds the needle will
have reached its maximum point. After
this it will cease to rise. Adjust vari-
able resistance to reading of 1 m.a.

Tune in a signal having a frequency
of approximately 1200 kilocycles. It
will be noted that the needle of the mil-
liammeter drops to a smaller reading
and when exact resonance or greater
signal is obtained the needle will show
the smallest reading. If the needle de-
flects to the right instead of to the left
when a signal is tuned in, reverse the
connections of the meter and the con-
nector strip contact. If the drop in
reading at resonance is more than .2
milliamperes for maximum meter read-
ing (obtained when set is off reso-
nance), reduce volume by volume con-
trol until drop is not .2 m.a.

Insert the special hard rubber wrench
in minimum adjuster hole and engage
the hex nut inside. Rotate wrench to
lowest reading on milliammeter.

Now tune in a signal of approxi-
mately 600 kilocycles. Insert the spe-
cial tuning wrench in tuning hole No.
4 and engage the slotted screw inside.
Rotate the wrench back and forth un.
til the lowest reading on the milliam.
meter is obtained. Repeat the above
procedure in the remaining three holes.

Tune the set to the 1200 kilocycles
signal again and repeat the minimum
adjustment.
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'FYHE model 2-N-12 Freshman re-
Fceiver made by the Chas. Fresh-
|. man Co., Inc.,, and described on
lis page is an a. c. model operating
|§om any ordinary electric light socket,
‘lpplying between 100 and 125 volts of
tom 50 to 60 cycles.

' The receiver is of the uni-control type
r1ith three stages of radio frequency
. i nplification, detector and two stages
\ [ audio frequency, employing the
« . reshman Equaphase system of stabili-
_tition. The chassis and power supply
| te combined into one unit and is lo-
‘ited in the upper section of the con-
sle with the dynamic speaker below it.

250 Power Tube

. This model uses a 250 in the last
‘age of the audio amplifier. In order
i+ take full advantage of the character-
(tics of this tube a dynamic speaker

ust be used. The dynamic speaker
'2ld is included as a portion of the
| sistance network as will be shown by

1 examination of the schematic shown
' Fig. 1.

The power supply system is illus-
‘ated at the lower part of Fig. 1 and
nsists of a 281 rectifier with the typi-
il choke and filter circuit for smooth-

ing out the pulsations in the rectified
a.c. A novel switching arrangement
is shown at the center of the diagram,
where a 3 ampere fuse is located and
by proper switching it may be placed
either in the 120 volt line or the 110
volt line, depending upon the condition
of the supply line where the receiver
is being operated.

This model may also be used to elec-
trically reproduce phonograph records.
The two tip jacks (not shown in the
schematic) are located at the left front
of the receiver and into these the two
connections from the pick-up device are
placed. In this particular case the re-
ceiver should be turned on with the vol-
ume contr-  at minimum value and the
tuning control at 100 degrees or any
other point where no radio stations will
be received. Otherwise this would in-
terfere with phonograph reproduction.
In order to alter the volume on the
phonograph method of reproduction, it
is necessary for the volume control ac-
companying the pick-up to be employed
rather than the volume control on the
receiver.

Checking for Trouble

Numerous investigations by the Fresh-
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Treshman 2-N-12 and Power Unit

man Co. and other large radio manu-
facturers have conclusively demon-
strated that the actual amount of trouble
occurring in a radio set itself is small
in comparison to the trouble developed
in the accessories of the receiver. By
accessories is meant tubes, antenna and
ground connections and other additions
which people have considered necessary
on their receiving sets. A careful
check-up on these accessories will gen-
erally reveal the source of trouble and
prevent useless correspondence, delay
and inconvenience to the user.

The power supply used with the re-
ceiver is designed for use on electric
lighting and power lines varying be-
tween 100 and 125 volts and from 50 to
60 cycles. Where the voltage is con-
stantly below 115 volts, however, the
sensitivity of the set will be somewhat
lessened. It is advisable to definitely
determine this voltage in order to be
sure that it is not in excess of 125.

The size of the antenna used with the
receiver affects the set in sensitivity and
freedom from interference. As the
length of the antenna is increased, the
sensitivity of the set increases, but above
a certain length this effect is offset by a
decease in selectivity.
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Gilfillan Bros. Model 100 Receiver!

SING six 227 type tubes in the

r. f. and first audio the sche-

matic circuit of the Gilfillan

Bros. model 100 receiver and its power

supply is shown on this page. The out-

put tube is a 245 while all of the r. f.

stages, the detector and the first audio

employ the 227. The diagram of the re-

ceiver is shown in the schematic Figure

9 while the power supply is illustrated

in Figure 8. A 280 rectifier is used for
the high voltage.

Looking at the schematic of the re-
ceiver shown in Figure 9 it is observed
that the four radio frequency stages use
the stabilizing resistances in the grids
of the 227 tubes. These values are shown
as 800 ohms. The first 227 used as an
antenna stage has a trimmer across the
tuning condenser to compensate for
various antenna loads. It will also be
noticed that from the primary of the
first r. f. transformer to the plate of the
first 227 is placed a midget capacity.
Between the plate of the first and sec-
ond 227 is another midget capacity
while between the plate of the second
and third is another capacity and the
same applies to the coupling between
the plate of the third and the fourth
tubes. The condensers previously men-
tioned are used for phase balancing,
one of the several methods of neutrali-
zation,

All the r. f. transformers have twelve
turns of No. 36 double silk primaries
and a secondary of 114 turns. The an-
tenna input r. f. transformer has 15
turns in the primary of No. 36 d. s. and
96 turns on the secondary.

It will be seen by referring to the
schematic that two taps are provided
for antenna control. The long tap
throws into the circuit the entire pri-
mary so that energy comes directly
from the antenna to the primary and
thence to ground, inducing a voltage
in the secondary. When the antenna

swilches on the short side, it throws the
aerial in on a tap 30 turns down from
the top of the secondary inductance. As
previously stated the trimmer across the
first section of the tuning condenser
serves to balance up the antenna stage
so that it will be in line with succeed:
ing radio frequency stages.

Volume control used on the set is a
10,000 ohm variable in series with a 450
ohm fixed resistance between the com-
mon cathode line and the ground.

The plate circuit of the 227 dectector
has the usual r. f. choke in series with
it and is bypassed by a .002 mfd con-
denser. The coupling to the first audio
18 a combined resistance and capacity
method. The resistor in the plate cir-
cuit of the 227 is a .1 megohm while
the coupling capacity is a .1 mfd con-

Radio Service S'chﬂlrmdc_'g&

b

mon with the top of the primary win‘ﬂ.
i

ing so that the return is from the gr
of the 245 through the secondary
through the plate and thence to ground

Plate voliage for the first, second

third, fourth radio frequency stages and|
the detector as well as the first audigl

should be 140 volts from the powe
supply. The output tube secures 25
or 300 volts. All of the tubes secur
their filament current from the 2.5 vol
winding.

In the schematic diagram Figure
which covers the power supply a 280
is used as the rectifier. A hum control
resistance of 10 ohms is placed across

the two and a half volt filament secdl

ondary. A 1500 ohm resistance be-
tween B minus and the center of the
hum control resistor serves to provide

denser. Bias on the 227 in the first the bias for the 245 tube. A 30 ohm re-
D - 3

g b i

] : | " 3 é Fig. 8. The sch
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audio stage is secured by the drop
across the 1500 ohm resistance between
cathode and ground, while a .5 megohm
is used for grid to ground. The detector
circuit uses the high bias for detection,
the cathode-ground resistor being .025
megohm.

The second stage audio transformer
is also a resistive load arrangement, the
d. c. going through the resistor in the
227 plate circuit, the a. c. going through
the coupling condenser and primary,
the secondary being hooked up in an
auto-transformer style, the bottom of
the secondary winding being made com-

Y L2788s 800 grs g0 800
~2 ;Lm“m\ Feie / o\ 25 ] s -
— ¥'s Y 2w a )
A) A o s il B rs Lovs N £ -
V77 N ¥ \ 8§ 'i’l "17 o 13
R : - NI SRR S |5
ST 0 i £A i« HoRARE R
9 [ k I} ¥ f.[‘é
3 . 5 L |7
-y [y i\ b \ k- # I ;
A p - A — S W N L —d Aed -
2] | semens | ———— T —tr - _% -
== L A K W’__)_ \ | S— M_,t e
1 / O - s \_ ST Sz
N i L N LA =—c e — A — - - 4
N ]/{Zfl E . i
§ = ounrs
X
onoreannr—(( () S e
H A00 QMY
VK URIE CONIR 1 | !
0 B rr igp. S =
ra’s V4 Joor
Fig. 9. In this drawing are shown the constants of the model 100 Gilfillan receiver described on this page

sistance is placed across the low volt-
age secondary for the filament of the
280 and its center point becomes the
high voltage terminal. The speaker field
used with this job is one of 2250 ohms
.and is placed between the maximum
voltage tap and the 140 volt terminal.
The resistor between 140 volts and B
minus is one having a value of 4000
ohms.

The primary of the power supply is
for 105 to 120 volts a. c., the switch
being located on the set. Two taps are
provided, one for 105 volts and the
other for 120.

T

Py




didio Service Schematics

37

Graybar Model 600 Superheterodyne

TM-M/?W(I
o TINED #F 15T 27 BTLE Mo Lr NGO LET  D00I6-MP—, rﬂft/
T ) = T — — r = [ ( W
{1 T ]2 Ty ST R AL TT WL
| —_ | e Z : |
—= ke .L 4 & z % o=
T T T | J T f
| a4 ‘ I 1&_ I | I J» == ¢ } li | L‘{ g - l
| % g L. T b T, 1§ § S g 'g;__'g:l_. MAROON.
Q \] o | 2%t §
gt 08 ] s 18893 L 1
' i A8 S — N W v A A/ - S S AN LA 4
. oy i X | L aer |,
%\ - B, N N . N N 4 1\__/% A e 14 Ty —
‘it‘, N A 7 N N /WJf A T ol 4
88 J { — M A P d
'l,& ik — A | S W b — —{}- e
R 4 avrzior” | g
W ~ o' B I
t- 0C0sMIL Y, 3000, 40000 \ osaro— | semw 12208 |,
NI b N i e
[T J} %&‘ b ool
1 R ruow——" |y
Bl T ¥: 245 3 M 2
%ﬂ [ ) TE LN i I
: Nl K
S, S — = 3 = Q 3
- i N 1 S % = % gl §
v - é& S ‘o J§ $
" 4 _ A = [WINS
[ N7 §
| 5042 '1’ . § oo ]
s R G
— = ==’ ! omamic/ -
77

Fig. 1. The receiver portion of the Graybar model 600 is shown in this schematic

I HE Graybar No. 600 receiver is a
F seven lube socket powered console
cabinet model receiver using the
iperheterodyne circuit. It employs
i¢ 227 tubes and a 245 in the power
ttput stage. A 280 is used in the
kcket power unit for supplying all
rate, grid and cathode voltages, as
fsll-as supplying high voltage d. c. for
le dynamic field.

Power detection is used in the second
itector, where 235 volts is shown for
‘ate circuit rectification with proper
nd bias, which is about minus 29

» O lts.

'! With respect to tubes, the tuned r. f.
age (tube 1) is most critical for selec-
bn of tubes. I'or this position the
be giving loudest signal without oscil-

ition should be employed. In the

{rent any tube oscillates it may be neces-
ury to reduce the setting of the r. f.
ympensating condenser so that no
cillation will take place over the en-
re tuning scale.

. Other stages somewhat critical are
e oscillator and the second detector,

. (
0{"

1 1,!: V. {74 ] l
2| &y
MION 4800n T
-‘]v' A e /‘ O
W7 | G U
1 1 Y727
B\ YEL (oW { l
' Llgavww A A 8%X0a - | 20n ‘
o T R
e ~ S -
[ |

Graybar Model 600

Plate
Normal M. A.
Tube Position A B €. Cathode Sereen Plate Grid
Type in Set Volts Volis Volis Volts Volts M. A. Test Change
227 1R.F. 235 4100 —20 —26 0
227 21Det. 235 495 —9 —17 1.0
227 31LF. 2.35 +100 -—20 —26 0
227 421.F. 235 +100 —3 —20 7.3
227 5 Osc. 235 490 0 —1l6 8.7
227 62Det. 235 4235 —29 —17 0.7
245 7 Pwr. 240 4225 —16 31.
280 Rect. 4.3 19
Line voltage 120, tap on 120 connection. Volume control at zero.

Fig. 2. Based on measurements shown in the Graybar manual the above table of
typical tube analysis will be approximately correct

sockets 5 and O respectively.

The re-

maining tubes should be interchanged
until a tube is found for the oscillator
that gives loudest signal for a given
second detector
should be selected for its ability to

station.

handle large volume.

The

Fig.

3.

tube

Select the tube

The power

supply, using a 280
rectifier, is shown in
the diagram to the
left. The resistor net-
work at the loft
matches that at the
right in the sche-
matic shown in Fig. 1

for this position that will permit the
volume control to be advanced and give
the greatest undistorted output without
overloading.

Tubes 3 and 4, representing the in-
termediate frequency stages, should
have tubes chosen for best amplifica-
tion. When changing tubes it is ad-
visable to change only one at a time in
order to prevent unnecessary voltage
unbalancing. When changing the 280
rectifier turn the switch off.

The volume control regulates the bias
on the tuned r. {. stage and the first
intermediate. A local-distance switch
is incorporated. A high impedance
semj-tuned antenna primary in the r. f.
stage allows varying lengths of aerial

without materially affecting the receiver
tuning
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Grebe Synchrophase Seven A. C, Set

is the diagram of the Grebe Syn-

chrophase Seven a. c. set and
power supply made by A. H. Grebe &
Co., Richmond Hill, N. Y. The receiver
uses seven tubes, five 226, one 227, one
171-A and one 280 rectifier.

The input stage of the receiver is ar-
ranged for employment with either a
long or a short antenna. The grid cir-
cuits of the first, second, third and
fourth tubes are identical as far as tun-
ing and suppression are concerned.
The familiar Grebe binocular coils are
used to couple the tuned stages. These
coils are space wound with 20-38 Litz
wire for efficiency and are carefully
matched for assembly in the set. This
type of radio frequency transformer
possesses practically no external field.
The only interstage shielding consists
of small plates between the tuning con-
densers preventing feedback between
the grid leads of the tube. Necessity
for further shielding is eliminated by
the use of the binocular coils and the
proper arrangement of the wiring.

The volume control used on the re-
ceiver is a 2500 ohm maximum vari-
able resistance placed across the pri-
mary of the last radio frequency trans-
former where it affords complete con-
trol of the incoming signal before
reaching the detector so excessively

SHOWN schematically on this page

strong signals will not introduce dis-
tortion in that stage by overloading the
tube. A tone color control is also pro-
vided and consists of five fixed con-
densers arranged on a switch so that
they are cut in across from the grid to
the ground of the 171-A power tube.

Local Reception Switch

Another novel connection which is
used for local work consists of a switch
of the plate circuits of the first r. f.
amplifier, which when set on locals
places a fixed resistance across the
primary of the second radio frequency
transformer and allows the receiver to
be operated against strong local stations
without overloading. When it is de-
sired to pick up distant signals the
switch is open and the fixed resistance
is eliminated from the circuit.

The power unit has only two direct
current terminals and delivers a total
rectified voltage to the receiver terminal
strip through the cable to be divided as
required by the resistances inside of the
set. Between the filament and C minus
a 2,500-ohm resistor is inserted which
provides the desired C bias for the
power tube. A 300-ohm resistor be-
tween the 226 filament circuit and deck
provides the C bias for these tubes in
the same manner as that of the power
tube. Finally a 20,000-ohm resistor be-

tween the 226 plate supply tap and dit
tector drops the voltage on the detectc)
plate to the desired value. Since nﬁ
grid bias is required on the detectét
the cathode is grounded directly to thi
set. '
Balancing the Hum

This system of voltage distributioll
permits Grebe to carry out a schem
of 120 cycle hum elimination. Th/
filter system designed allows some hun|
to remain in the d. c. supply to the sell
This is later balanced out in the se
through the voltage distribution system|
The amount of hum is in the rigl}-;
phase and just sufficient to cancel th}
effect of hum remaining in certain part|
of the set without the necessity fo)
variable hum adjustment. An impox
tant feature of the hum balance system
is the 1 mfd. condenser and the 4,500
ohm resistance in series with the B plus|
terminal and the power tube center
tapped filament resistor. The by-pasi!
condensers between intermediate and|
detector voltage supply points and|
ground provide a resistance capacity
filter eliminating the feed-back gener- |
ally termed motor-boating. The tw
small 1 mfd. condensers between the’
ground and two filament bus bars of
the 226 tubes prevent radio frequency"
feed-back which might cause the re-|
ceiver to oscillate. ¢
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Fig. 1. Schematic wiring of the Grebe Synchrophase Seven A. C. and its power

supply is shown in the above illustration
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HE super-synchrophase SK-4 re-
ceiver made by Grebe is designed
to operate on 110-volt, 50-60 cycle
a.c. supply. Special power units are
available on lines of like voltage but
25-33 cycle. The instrument consists of
two major units or chassis. The radio
amplifier chassis is the unit to which the
operating controls are attached, and the
audio power amplifier chassis is the
unit to which is mounted the dynamic
This one instrument is sup-
plied in different type consoles.

The circuit employs three tuned non-
oscillating radio frequency stages, a
power detector, a single push-pull audio
output stage and a full wave rectifier.
A table of typical tube operating values
is indicated in the article, Figure 1,
while the schematic diagram of the re-
ceiver and its power supply is shown in
Figure 2.

No hum should be encountered in this
If hum does occur change
tubes in the push-pull sockets until a
pair is found that give humless opera-
The selection of a quiet detector
is also important.

Three types of voltage regulators are
listed to take care of line variations in
different sections. These may be ob-

tained for use in localities where un-
usual line conditions are encountered.
Voltage regulator No. 6420 for 115-138
volts; type 6412 for 105-125 volts and
type No. 6310 for 95-110 volts. The
type 6412 is standard and is supplied
with sets unless otherwise specified,

A good ground is very essential for

39

the operation of the receiver. Location
of the aerial lead-in is important re-
gardless of the shielding used. The
aerial lead-in should not run along close
to the back of the radio amplifier
chassis. The antenna lead should ap-
proach the set in the most direct man-
ner, preferably from the right.

Grebe Model SK-4

Tube Position
Type in Set
224 1R.F.
224 2R.F.
224 3R.F.
227 Det.
245 P.P.
245 P.P.
280 Rect.

A
Volts

2.35
2.35
2.35
2.35
2.35
2.35
5.20

B
Volts

188
188
188
210
245
245

Plate
Normal M. A.
C Cathode Screen Plate Grid
Volts Volts Volts M.A. Test Change
14 57 0 2 2
14 57 0 2 2
14 57 0 A 2
.4 .8 .8 0
X 30 34 4
X 30 34 4
X 90

% = Resistors in circuit prevent readings.
Line voltage 120. Volume Control Minimum.*

*Plate current of 224 tubes read at maximum volume control.

Fig. 1. This table gives average tube operating values on the Grebe SK-4 as taken
with a lewell set analyzer
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The electrical details of the receiver deseribed on this page may be seen in this drawing
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Grebe Receiver Model AH 1

model AH1 whose response curves

will be found in the Response
Curve section of this issue, is given in
this article, together with a schematic
diagram of the receiver and a table of
average lube operating voltages, the
schematic in Figure 2 and the tube data
in Figure 1.

SI'JRVICI'.' data covering the Grebe

Suggested Antenna

The model AH1 will ordinarily give
best results with a 50 to 75-foot antenna,
erected as high above the noise level is
very high very long antennas have given
better results than short ones. A good
ground connection is highly important.
Avoid using radiators for ground con-
nections.  Preferably run the ground
wire into the basement to the point
where the cold water pipe enters the
house. In apartments and hotels a
ground connection to the steel frame of
the building may be more satisfactory
than the water pipe nearest the receiver.

Service Calls

The majority of service calls arise
from defective tubes. Adjustment of
the set should only be made after the
service man is certain that all of the
tubes are satisfactory. Operating a re-
ceiver on a line vollage higher than de-
signed for will result in shortened tube
life. A line voltage too low will result
In a sacrifice in receiver performance.
Always measure the customer’s line volt-
age and make set adjustments accord-
ingly.  All sets leaving the factory are
adjusted for 60 cycles, 115 to 125 line
volts. When line is between 100 and
115 remove the fuse cover by loosening

Grebe Model AH1

Plate
Normal M. A.
Tube Position A I3 C Cathode Screen Plate Grid
Type in Set Volis  Velis  Volis Volis  Volis M. A. Test  Change
224, 1R.F. 24 160 2.5 80 2.5
224 2R.F. 24 160 2.5 80 2.5
224, 3R.T. 24 160 2.5 80 2.5
227 Det. 24 200 20 2.0
245 P E 24 250 14 S0
245 P. P. 24 250 14 50
280 Rect. 4.8 o0
Line voltage 115. Volume control maximum.

/

Fig. 1.

the holding screw and change the two
ampere fuse from the 120 to the 110
terminal.  The above voltage range is
typical of the great majority of installa-
tions. For lines from 125to 135 volis
(rare cases) service men should install
a Clarostat automatic line voltage regu-
lator, type A, or a Ward Leonard line
resistor No. 507,109 G in series with the
line. Be sure to remove the ground
plug before doing anything to the fuse
in order to avoid a shock or a flash due
to accidental short to grounded chassis.

Oscillation

If the receiver oscillates, the follow-
ing should be investigated before ad.
justments on the set are altered: a
good ground connection is essential ;
the antenna lead should approach the
set in the most direct manner possible;
the receiver has been designed to operate
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In this table are given the voltage readings according to a recent
measurement made with a Jewell set

analyzer

with maximum efliciency with the Cun-
ningham or RCA tubes and was so ad.
jujsted at the factory. A complete set
of new tubes may have higher emission
than usual, causing the set to oscillate
when the volume control is wide open.
However, after several days of aging
the emission of the tubes will become
normal and the receiver will have stabil.
ized itself without necessity of adjust-
ments to the set.

Loose Brakes

Poor contact bhetween the contact
brakes and the rotor of the gang con-
denser may cause oscillation between
950 and 700 ke. Lift out the brakes
from the gang condenser frame and in-
crease the curvature of the bow spring
by bending slightly. Under no condi.
tions should oil be used, as this will
completely ruin contact.

|
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Gulbransen 9 in Line Model Receiver
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Fig. 1. In this schematic diagram of the Gulbransen receiver may be seen the electrical constants of the set and its power supply

, NOWN as the Nine in Line
I< model, the receiver made by the
Gulbransen Co., of Chicago, Ill.,
3 illustrated schematically in Figure 1,
the schematic representing the receiver
fand its power supply. A table of
ypical tube voltages is shown in
Figure 2.
Tuned R. F. Set

As will be seen by inspecting the
diagram, the receiver is a nine tube
“tuned r. f. set including the 280 rectifier
tube. It consists of four 226 tubes in
the radio frequency end, a 224 screen
grid detector, a 226 in the first audio
and two 245 tubes arranged in push-
‘pull in the output end.

Untuned Antenna

The antenna stage is not tuned, a high
resistance volume control being inserted
between antenna and ground.

Reneutralizing

Generally the only reason for reneu-
tralizing is a change either in tube or
circuit capacity. On this receiver the
neutralization tolerance is quite wide.
When necessary to reneutralize, use a
good 226 tube from which one filament
prong has been severed, close to the
base. To neutralize, tune in a strong
local, adjust receiver to maximum vol-
ume, getting the station right on the

Gulbransen Model 9 in Line

Plate
Normal M. A.
Tube Porition A 1] C Cathode Screen Plate  Grid
Type in Set Volts  Volts  Velis Volts Velts M. A, Test Change
220 1R, 1.35 116 8.5 1.7 8.7 4.
226 2 R.F. 1.35 116 8.5 4.7 8.7 4.
226 3R.F. 1.35 116 8.5 1.7 8.7 4.
1| 220 4N.F. L.35 116 8.5 4.7 8.7 4.
| 224 Det. 22 80 13 15
i 226 1AF. 14 110 10 40 50 1
| 245 2AF &2 232 42 217. 32. 5.
! 245 2AT. 2.2 232 42 27. 32. S.
| 280  Rect. 4.6 84
} Line voltage 115. Volume control.

Fig. 2,

|
5

4 table of the typieal tube voltages as taken with a standard set tester is
l illustrated above for the bencfit of service men

head. Remove the fourth r. f. tube and
insert the specially prepared 226. The
station should still be heard, but
weakly. If it cannot be heard im the
speaker, put on a pair of headphones.

Work at 25 Degrees

Adjust the fourth r. f. neutralizing
condenser until volume is at a minimum.
Continue this procedure with the third
and second r. f. tubes, replacing the
good tube back in its socket after each
stage is neutralized.  Neutralization
should be done at about 25 degrees on
the dial. Be sure to use an insulated
screwdriver or tool for adjusting the
neutralizing condenser.

Another Substitute

Occasionally the service man may be
called on to neutralize the set and he
may not have the specially prepared
226 tube with him. In this case a
simple method is to obtain a straw such
as is used at soda fountains. Clip off
about one inch of the straw and slip
the short piece over one of the filament
prongs of the tube. Replace the tube
in the socket, being careful that the
stcaw is not torn in so doing. This
will allow the tube to go into the
socket without lighting the filament,
and the set can thus be halanced for
the tubes actually used. However,
this method requires much more pa-
tience than the previous method, espe-
cially since the repairman must be
careful not to tear uLc straw while in-
serting the tube in the socket.
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Howard Green Diamond Set, Model S!

[< Green Diamond, Howard’s Mode]

No. 8 manufactured by the How-
ard Radio Co., South Haven, Michigan,
is described in the accompanying arti-
cle.

As will be seen from an inspection
of the schematic circuit shown in F ig.
1, the receiver is completely electri-
cally operated and uses eight tubes, four
of these being 226’s employed in the
tuned radio frequency stages, which are
neutralized. The detector is the con-
ventional 227. The fifth 226 tube is
used in the first audio stage, while two
171’s arranged in push-pull complete
the power output stage.

Self-Contained Power Supply

A, B and C supplies for the operation
of the receiver are produced by the 280
rectifier and its associated high and low
voltage system. The loud speaker field
of 2500 ohms, 4145 watts, forms a part
of the filter in the rectifier system. In-
dividual resistors in the plate circuit of
the first, second, third and fourth radijo
frequency tubes serve to supply these
plate circuits with the proper voltages.
Resistance R-6 serves to drop the volt-
age for the plate of the detector to its
proper value.

The audio frequency volume control
1s represented as R-3 and consists of
a variable resistor placed across termi-
nals 1 and 3 of the first audio trans-
former. This transformer has a tap at
terminal 2 so that when a phono pick-
up is used, it is placed across terminal

NOWN commercially as the 2 and one side of

SW-3. When the
switch is on the phonograph side, only
a portion of the primary winding is
in the circuit, whereas when the switch
is on the radio side, the entire primary
of the first audio is utilized.

Sensitivity Control

Volume control for the radio fre-
quency end of the Green Diamond is
made by manipulation of resistance R-1
located between antenna and ground
with the movable arm going directly to
the grid of the first 226. By controlling
the input r. f. voltage, the remainder of
the radio frequency stages are operat-
ing at a maximum value all of the time,
this permitting the neutralization of
the receiver at a desirable condition
throughout the radio frequency end of
the set. Thus for sensitivity, the r. f.
volume control is used, while for loud-
ness of signal the a. f. volume control
is employed. The method of neutrali-
zation is from the grid of the first tube
through the neutralizing condenser to
a neutralizing tap on the succeeding sec-
ondary inductance. This method is fol-
lowed throughout the four stages so
neutralized. Each stage is bypassed in
the plate circuit as well as in the fila.
ment circuit, so as to assure complete
stability of the receiver.

High or Low Lines

A two-way switch on the power sup-
ply enables the operation of the set
either from 110 or 120 volts, depend-
ing upon the condition of the line. In

;

addition to that there is provided an
“on-off” switch by means of which the
entire receiver may be started or
stopped. r
A special Howard speaker is used !
with the Green Diamond and its field
1s energized by the rectifier circuit. |
Transformer 4 is the push-pull out- |
put which feeds inductively the voice |
coil of the speaker, a reversed or hum |
neutralized winding being incorporated |
in that circuit to eliminate a. ¢. hum,

Covers Full Band
Tuning range of this set is from 200!

to 545 meters, or from 1500 to 950 |

k. c., covering the complete government
allocation of wavelengths over the
broadcast band.

The left-hand switch on the panel
when snapped to the right is in posi-

tion for radio reception. When snapped |

to the left, it brings into operation the
special audio system for playing phono-
graph records electrically.

The right-hand volume contro] pre-
vents overloading of all tubes by gov-
erning the strength of signal entering
the receiver, while the left-hand volume

control prevents overloading of the au- |

i
]

dio frequency amplifier tubes only.

Type Numbers Shown

Type numbers of al] of the parts em-
ployed in the completed receiver are
shown in the schematic circujt for the
benefit of service and repair men who
may have occasion to write the factory
for such parts.
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This schematic circuit gives all of the electrical deta
of type numbers for all condensers, resistors, chokes and

ils of the Howard Green Diamond Model 8, with a table
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Radio Service Schematics
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Howard Radio Receiver Model S.G.A.

- to shift the r. f. tubes around.

LSEWHERE in this
E magazine appear the
sensitivity, selectivity

and fidelity curves of the
Howard S. G. A. receiver de-
scribed on this page. The re-
ceiver schematic is Figure 2,
the power supply Figure 3
and the analysis of tube volt-
ages and current in Figure 1.
Some interesting points are
to be found in the service
manual supplied to Howard
dealers. Due to non-uniform-
ity of tubes the set may oscil-
late with certain tube com-
binations. A quick remedy is

Figure 3.
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supply for the Howard S. G. A.

Howard Model S. G. A.
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This drawing is that of the separate power

There are two approved
methods of testing tubes. The
first is to remove the tube
from the chassis and place
the plug from the Jewell or
v Weston analyzer in the tube
socket, then place the tube in
the analyzer and measure its
plate current under normal
operating conditions It has
been determined in the lab-
oratory that tubes having a
plate current from 2.5 to 3.1
milliamperes are normal
tubes and operate to best ad-
vantage in this receiver.

The second and Dbetter
method of the two is to measure the
mutual conductance of the tube by

means of the mutual conductance
5 : Il\)llnfke bridge made by General Radio. (This
orm . A 1 1 1 18 1
Tube Position A B C Cathode Screen Plat: Grid Ed-descnbfdhelsiw}]er; " thhls o
Type in Set Volts Volts Volts Volts Volts M. A. Test Change itor). It ?s ectn °‘"Td that to 6'"’
294 1RF. 29 162 35 35 68 3.3 4.7 1.4 best results with this particular receiver
224 2RF. 22 162 36 35 68 32 40 8 the mutual conductance of the tubes
224 3RF. 22 165 29 29 68 34 51 17 should measure 1000 micromhos. Tubes
997 Det. 29 155 15 15 1.0 1.2 9 may be used with a mutual conductance
245 PP. 21 238 45 204 284 4.0 as law-ge 150 miesuniiee WASERNE
245 PP 291 9238 45 914 9284 4.0 responding decrease in amplification.
280 Rect 45 =g The upper limit of mutual conductance
[ : » is 1050 micromhos, beyond which
Line voltage 110, set on 110-volt tap. Volume control maximum. values tubes should not be used as they
Variable condenser at maximum capacity. Detector coil shorted to give have a tendency to break into oscilla-
correct voltage when measuring detector. tion which tendency cannot be curbed
in this particular receiver.

Response curves on this receiver were
recently taken by our laboratory and
appear elsewhere in this magazine.

— |

Figure 1. In this table may be found typical voltages for the Howard S. . A.
as indicated in the service manual of the company. The readings were taken
with a Jewell set analyzer
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Figure 2. In this drawing may be seen the schematic cirewit of the Howard screan grid receiver doscribed on this page
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Radio Service Schemaries

Kellogg Radio Receivers 523 to 528

ENFRAL description of the Kel-
logg models 523 10 528 incly-
sive, will be found on this page,
the schematic cireuit being Figure 2,
while a table of typical operating voli-
ages is 1o be seen in Figure 1.
According to the Kellogg manual the
radio amplifier has heen designed to
utilize the high amplification of screen
grid tubes and also to provide a satis-
factory degree of selectivity. Each stage
is tuned and completely shielded to pre-
vent pickup of any signals except by
the antenna, or the transfer of energy

through the desived circuit, thus giving
maximum amplification and preventing
oscillation. Including the detector in-
put there are four tuned circuits, insur-
ing selectivity.

Condenser Units Separate

Each unit of the gang condenser is in
a separate compartment with its asso-
ciated tube, The coils are completely
enclosed in seamless copper cans inside
of the steel base. All resistors are non-
inductive.  All capacitors in the radio
frequency circuits are the non-inductive

from one stage to another except low resistance lype.
Kellogg Model 523
Plate
Normal M. A,
Tube Position A B € Cathode Sereen Plate  Grid
Type in Set Volts Volts Volts Vols Voltis M. A, Test Change
224 1 R.F. 2.4 128 1 1 40 1.2
224 2 R.F. 24 128 1 I ~ 40 1.2
224 3 R.F. 24 128 1 | 40 1.2
227 Det. 2.3 128 12 12 : 1.2
227 Vol.Con. 2.3 24 1 40
227 1 AF. 2.9 128 3 3 4.4
245 P.P. 2.2 228 40 28
245 P.P, 2.2 228 40 28
280 Rect. 4.0 A . E 100
Line voltage, 112. Volume control full on,

Fig. 1. Operating voltages on the Kell
table as taken with

ogg 523 receiver are those shown in this
a lewell set analyzer

The antenna coil is so constructed as
to eliminate any necessity for trimming
devices, insuring a single selector con.
trol. - The antenna coil input is con-
trolled by a potentiometer 1o prevent
overloading the first r.f. tube when tun-
ing a powerful nearby station.

Automatie Volume Control

The plate circuit of the third radjo
frequency tube is coupled through a
condenser to the grid circuit of an auto-
matic volume control tube. This tuhe
automatically changes the grid bias of
the first and second r.f. tubes, which
bias governs the amplification of these
tubes and tends 10 produce a constant
radio frequency voltage output. A
manual setting of the volume control
tube is provided so that any desired
level of volume may be maintained at
any setting within certain limits of the
antenna input control. The extreme
counter-clockwise movement of the vol-
ume control knob operates a switch
with which the phonograph  binding
posts are connected to the audio ampli-
fier, and the detector disconnected. The
detector is of the linear type.

The first audio tube and transformer
are mounted on the chassis. The input
push-pull transformer and power tubes
are part of the power unit. An output
push-pull transformer is mounted along-
side the loud speaker.
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Fig.. 2. The electrical details of the receiver and power supply fo

shown in this drawing
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Radio Service Schematics

LLUSTRATED schematically on this
I page the Kennedy model No. 10 is

a 7 tube receiver whose circuits are:
a three stage radio frequency amplifier,
neutralized, followed by a conventional
grid leak and condenser detector. The
three radio frequency stages and the de-
tector are tuned by a four gang variable
condenser. Two 245 tubes are used in
push pull in the power output stage.

A chart of the typical tube voltages
on this model is illustrated in Figure 1.

Excessive hum may be coming from
some external source and if so will
cease when the aerial is removed. If
the hum is still loud vary the hum con-
trol in the right front corner of the
chassis until a minimum of hum is
found. In the event the hum is still
too loud inspect terminals on the rear
base for faulty or shorted connections
and check the speaker and tubes. In
most every case a hint as to the exact
location or cause of the trouble may be
found by using a set analyzer. A gen-
eral check-up of all voltages and biases
is usually very helpful in determining
the source of trouble.

Distortion when not due to the broad-
casting ilself is generally caused by
weak, old, or defective tubes. If not in
the tubes or speaker it will doubtless
be due to broken down bypass con-
densers or grounded resistors. Distor-
tion from these latter causes usually
are accompanied by an increase in the

4
4

tubes. Microphonic tubes are much
more rare in the a. c. types than in the
d. c. types, but are encountered from
time to time. As in battery receivers the
detector tube is usually at fault.

These receivers are so designed as to
operate efficiently over fairly wide vari-

45

' Colin B. Kennedy Model 10 Receiver

former, choke filter, filter condenser
block, are mounted to the main chassis
by means of bolts and nuts or rivets.
They are readily removed without the
use of any tools other than those found
in the average repair man’s kit. Units
held to the base by rivets may be re-

Kennedy Model 10

Plate

Normal M. A.
Tube Position A B C Cathode Screen Plate  Grid
Type in Set Volts Volis Volts Volts Volts M. A, Test Change
227 1R.F. 237 118 8 +8 5.8 8.8 3.
227 2R.F. 2.37 118 8 +8 5.8 3.8 3.
227 3R.F. 237 118 8 +38 5.8 8.8 3.
227 Det. 2.37 38 0 0 2.1 2.1 0
227 1AF. 2.37 112 9 49 .8 6.5 1.7
245 Pwr. 245 240 45 30. 35. 5.
245 Pwr. 245 240 45 30. 35. 5.
280 Rect. 5.0 112

Line voltage 112, set on 120 tap. Volume control on full.

Fig. 1.

The typical tube analysis taken on the Kennedy model 10 illustrated on

this page is secured from the figures shown by a Jewell set analyzer

hum in some instances causing a noise
like a deep growl.

A continuous ringing — humming
noise as a rule means microphonic
ations in a. c. line voltage. However it
is desirable for the service man to be
supplied with an accurate alternating
current volt meter and measure the line

00025 MFO COND:
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voltage at each installation. If the volt-
age should exceed 125 volts it is well to
employ some means of reducing it to
insure a normal long life to the tubes.

Audio transformers, power trans-
moved by drilling out the rivets and
using small bolts and nuts to hold the
replacement parts.
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Fig. 2. The schematic diagram of the receiver and power supply of the Kennedy model 10 is shown in this illustration




Radio Service Schematics

Colin B. Kennedy S. G. Model 20 Set

TIORT 30004 —;
2

Fig. 1. The schematic of the receiver and its

illustrated on this page in sche-
matic form, is constructed on a
base similar to the model 10 but with
additions and changes in the method
and amount of shielding. A portion of
the amplification from screen grid tubes
is used to provide additional selectivity
instead of increasing the audio volume.
The first audio stage in the 20 uses re-
sistance coupling as compared to trans-
former coupling in the model 10.
General instructions for locating trou-
ble that may occur, faulty reception of
various kinds and unusual conditions,
are similar to the general instruction on

the model 10.

Use Set Analyzer

Modern makes of tube testing devices
and set analyzer kits are equipped to

l ; ENNEDY’S screen grid model 20,

check screen grid tubes and to test out
circuits designed for their use. In case
of trouble tubes should be tested, and
if no tester is available for checking
the screen grid tubes, these tubes should
be replaced, one by one, with tubes
known to be good. Set voltages mav
be checked with an analyzer, or by re-
moving the base plate, and reading
with a voltmeter and test leads. The
chassis is removed from the cabinet by
removing connections from rear ter-
minal panel, clearing the a. c. cord and
removing the two bakelite knobs, after
taking out the four hold-down bolis in
the corners of the chassis.

Voltage Measurements

Screen voltages are measured from
cathode terminal to screen terminal of
each r. f. socket. Screen is postive.

Colin B. Kennedy Model 20

Plate

Normal )1 A.
Tube Position A B C Cathode Sercen Plate Grid
Type in Set Volts Volts VYolts Volts Volts M. A. Test Change
224 1R.F. 235 170 3.5 3 65 1 4 3
224 2R.F. 2.35 170 3.0 3 65 1 4 3
224 3R.F. 2.35 170 3.0 3 65 1.6 4 24
227 Det. 2.35 130 —18. +-18. 1.8 3. 1.2
227 1AF. 2.35 160 —10. -+10. 7.4 9. 1.6
245 Pwr. 236 230 45 26 30 4.
245 Pwr. 236 230 45 26 30 4.
280 Rect. 48 380

Line voltage 112, set on 120 tap.

ig. 2. With a Jewell set analyzer the typical tube voltages on the receiver would
p]'. 2 Wl a J be approxl.ma‘ely as indjca'ed mn "“8 fﬂble
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power supply as used in the Kennedy model 20 receirer is illustrated above

Bias voltages are measured from cath-
ode terminal to ground of each r. f.
socket and detector, cathode positive.
Other voltages are measured as in the
model 10.

Coils may be tested with a battery,
meter and pair of leads. Test from
ground (entire chassis is grounded) to
the grid terminals of the r. f. and de-
tector sockets. Note that the erid ter-
minals of the screen grid tubes are the

flexible leads to the tops of the tubes.

Radio-Phono Changes

The model 20 phono-radio switch and
its connections are entirely different
from the model 10. Two phosphor-
bronze contact springs are mounted be-
hind the switch lever, near the front
center of the chassis, and make contact
when the switch is thrown to radio,
When thrown to phono the pickup is
hooked in series with the detector coil.
The wire from the detector coil ground
terminal to the ground lug is broken
and the two ends attached to the two
phosphor-bronze contact springs.

Reep Speaker in Circuit

When operating set or testing it, a
speaker should be connected at all times
as the field of the dynamic forms a
part of the filter circuit. Many sets
with the electrolytic filter will be found
to hum considerably when turned on
their sides, or upside down. This is a
normal condition however. Beeause of
the method of testing at the factory few
receivers should be found that tend to
oscillate. A tap on the voltage divider
resistance is provided to lower screen
voltages if found necessary to do so in
case of oscillation tendency.
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Kennedy Screen Grid Set Model 26

‘[N this article is described the model
A;L 26 screen grid Colin B. Kennedy
't model, the schematic of which is
Liown in Figure 2, while a table of tube

serating values as abstracted from the
" rvice manual is shown in Figure 1.

Two Parts

This model is constructed on two
1ses, one the receiver and the other the
ower supply. These are connected to-
sther by means of a plug and cable.
he double unit assembly permits a
ore flexible design of cabinets and the
stallation of plain and automatic
honograph units and short wave re-
;1vers.

Usual Instructions

. General instructions for locating any
ouble that may occur, faulty reception
! various kinds and unusual conditions
\at may arise are similar to the general
istructions for servicing any standard
ell designed receiver. Modern makes
'f tube testing devices and set analyzers
re equipped to check screen grid tubes
nd test out circuits for their use. In
ases of trouble, tubes should be tested
nd if no tube tester capable of check-
1g screen grid tubes is available, these
ubes should be replaced one by one
ith tubes that are known to be good.

Check Voltages

Set voltages may be checked with a
et analyzer outfit or, by inverting the

units and removing the base plate from
the r.f. unit, with voltmeter and test
leads.
cabinet by removing the connections
from the rear terminal panels, clearing
the a.c. cord, removing the knobs and
taking out the cabinet mounting screws
in the corners of the bases.

Peppy Tubes Used

According to the service instructions
the model 26 receivers are tested with
particularly peppy screen grid tubes to
prevent them from reaching the user in
an unstable condition. Due to the care
in testing few sets should be encountered
that tend to oscillate. If the set oscil-
lates over the entire dial range it is pos-

The units are removed from the

sible that the detector output filter is
defective and a new one may be tried.
Excessively high screen voltages may
cause oscillation. The intermediate B
voltage in the r.f. unit is dropped by
means of a graphite resistor before
feeding to the screen voltage section of
the volume control. Check the resistor
for shorts or breakdown.

Caution

The r.f. tubes have individual biasing
resistors and by replacing one or more
of these resistors with resistors of higher
resistance value the oscillation may be
stopped. Under no condition should
the detector biasing resistor be changed
in value.

Kennedy Model 26

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volis Volts Volts Volts M. A. Test Change
224 1R.F. 2.3 160 3.5 85
224 2 R.F. 2.3 160 3.5 85
224 3R.F. 2.3 160 3.5 35
227 Det. 2:3 125 10
227 1AF. 2.3 155 9
245 PiP; 2.3 230 45
245 P.P. 2.3 230 45
280 lect. 4.8
Line voltage 120. Volume control maximum.

Fig. 1 Tl_te operating values of the tubes in the Model 26 Kennedy are shown
in this table as abstracted from the service manual for that receiver
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'Kﬁng Model J Set and Power Suppl

OUR 226 tubes, one 227, two 171

A’s in push pull and a 280 recti-

fier comprise the tubes used in the
King Model “J” and power supply,
made by the King Manufacturing Cor-
poration of Buffalo, New York.

According to the instructions pro-
vided by King for service men, each of
the rotors in the gang condenser is ad-
justed on the gang at the factory. Un-
der no circumstances should an attempt
be made to reset these rotors. Mini-
mum adjusters are provided to make up
for any minor difference in capacity
due to wiring. The minimum adjusters
are located on the front of the con-
denser gang and should be adjusted
with a strip of flat bakelite slotted on
the end to take the hexagonal head of
the screw. When connected to an oscil-
lator and output meter a peak should be
obtained on each condenser with settings
of 280 meters, 400 meters and 480 me-
ters, by turning minimum adjustment
screw. Of course, the peak will be
much sharper on the lower setting. Fail-
ure to obtain a peak may either mean
condenser rotors out of gang or coil
butterflies out of adjustment.

The neutralizing condensers are lo-
cated at the rear of the condenser bear-
ing. If it is found necessary to reneu-
tralize this set this may be accomplished
in the regular way by using a tube with
one filament prong cut off. In case the

rotors are in need of reganging or the
plates are out of line, the entire gang
should be sent to the factory for adjust-
ment. Another gang may be installed.

The inductance of the 1. {. coil is ad-
Justed at the factory by means of the
brass inductance adjuster or butterfly, in
the end of the soil. These are set on an
oscillograph so that every soil has ex.
actly the same value of inductance. The
butterfly is locked in the exact position
with an especially strong cement. In
case this cement is loosened, return the
coil and shield assemblies to the factory
for adjustment. Another assembly may
be installed temporarily.

In connection with neutralizing of the
set there are some troubles peculiar to
the a. c. tubes. If the set is neutralized
al a voltage of 100 and the set is then
moved to a locality where the voltage
is as high as 120 the set may be thrown
into oscillation. This would show up as
a loud hum which would blanket all re-
ception. Therefore, be sure when neu-
tralizing the set that the voltage tap on
the power transformer is set at the cor-
rect line voltage being used. For neu.
tralizing the tap switch should be set
one point ahead of the actual line volt-
age. For instance, if the line shows 110
volt neutralization should be done with
a tap switch set on 100 volts.

Voltages for the filament, plate and
grid should read within limits as noted

Radio Service Schemati

below. Any deviation from this ma
mean that the transformer is wrong |
or thut the drain of the set is wrong)
With a line voltage of 115 to 120
volt, 120 tap on pack, the 226 filumeng
should read from 1.3 1o 1.5; the 22 i
should read from 2.3 to 2.5, the 171
filament should read 4.8 to 5.2 and the
280 filanent reads from 4.9 10 5.3,
Plate voltage on the r. f. stages
should be between 115 and 135, while
the plate voltage on the detector runs
between 30 to 45 volt. Plate voltage

on the first audio frequency will meas- 4

ure from 125 to 150. Plate voltages on
the 171, measured plate to filament will
be 160 to 185, while measured from.

plate to ground will be 185-210. R. f 4F

grid bias should be from 6 to 7.5 and§
the 171 grid bias 30 to 40 volis,

The factory has noted in a number
of cases where after the set has been in
operation for a few hours trouble de- |
veloped showing up as a distinct loss |
of volume. This apparently is due to a
change in capacity of the detector cir-
cuit minimum adjusters due probably to
a change in the tension of the spring
brass used in this adjuster. As the tun.
ing of this one circuit is especially ||
sharp a small change of capacity affects
the operation materially. All that it is
necessary to do to correct this is to re-
adjust this one minimum adjuster with
a small open end wrench.
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above schematic diagram

receiver and power supply is set forth in the
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gfadio Service Schematics

5"@[&@]1%@11" 4 Tube Chassis

'™ EVERAL models of radio receivers
"‘D are made by the Kolster Radio
! Corp. of Newark, N. J. In this ar-
licle we are giving the schematic circuit
f the four tube chassis and its power
iack. The Kolster six tube model con-
lists of three stages of tuned radio fre-
uency amplification, detector and two
tages of transformer coupled audio fre-
wency amplification, supplied with
‘oltages suitably transformed and recti-

which tunes the first r. f. stage inde-
pendently of the main control. This
allows compensation of this stage so as
to be in line with succeeding stages.
This also allows the set to be in-
stalled with any antenna or moved with-
out affecting the position of logging on
the selector scale. The r.f. coils are
solenoidal in type and are wound on
composition tubing. They have a very
low radio frequency resistance. The

and Supply

The audio transformers were espe-
cially designed by Kolster engineers to
match the average tube in impedance.
They were designed for compactness,
minimum climatic reaction and ease in
servicing. They are sealed in a
grounded metal housing. The trans-
formers have a comparatively flat char-
acteristic curve, resulting in a relatively
even amplification of all sound fre-
quencies.

At the right of

jed through
quipment de-
igned and devel-

TO POWER PACK

the diagram
shown in Fig. 2,
are two small

wped by Kolster

ngineers to op- | cwae

schematics of the

rate on a. c.
oltage supply.

3et and Supply

Separate -l

Fig. 1 shows
chematically the
our tube chas-
is, while Fig. 2
hows the power
rack, in which

e

GCé

Tt

SR8

filter condensers
used with the
power supply,
one being for the
25 cycle job and
the other for the
60 cycle.
Three 226
tubes are used in
the r. f. stages,

-\ —BLACK

while the detec-

ire located the
frst and second
tudio stages in
iddition to the
ectifier and the high voltage supply.
Volume control is by a variable re-
jistance across the primary of the last
~. f. transformer, enabling the operator
o vary the gain of that particular
stage. In consequence, the volume may
oe increased or decreased, as desired.
Antenna input is controlled by means
of a switch, while there is also provided
a8 combined variometer-variocoupler

Fig. 1. Schematically is shown above the Kolster 4 tube chassis. The audio

is included in the power pack

coils are so placed and shielded that a
minimum amount of interstage coupling
results.
R. F. Grids Stabilized

Grid resistances are placed in each
r. f. grid circuit to prevent oscillation.
Signal rectification is accomplished by
grid condenser and grid leak method
with the grid leak running from grid
to ground.

tor is a 227
heater type. The
first audio is also
a 226 and the
last stage tube is a 171-A. The rectifier
tube is a 280 and is located in the power
supply and amplifier unit.

Filament voltages are a. c. and cannot
be varied from the controls of the. set.
The power pack is so designed to sup-
ply voltages specified by the tube man-
ufacturers under normal a. c. line con-
ditions. There is a voltage regulator
switch incorporated in the power pack.

r
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Fig. 2. Aside from the high voltage supplied, the Kolster power pack also contains the two audlo stages
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Kolster Receiver Nos. K21, 23, 24, 2

Radia Servies Schemaiie
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Fig. 1. The power supply used with the Kolster models is shown in this schematic illustration

N general appearance the Kolster

five tube chassis differs very little

from the four tube chassis, illus-
trated schematically on page 81 of the
September, 1929, issue of this maga-
zine. With the exception of the longer
tube panel, extra tube socket, extra twin
.6 mfd bypass condenser and the lack
of an antenna switch, the outward ap-
pearance is exactly the same.

Volume Control Method

Volume control is by a variable re-
sistance shunted across the antenna in-
ductance directly in the first r. f. grid
circuit. (However the schematic shown
in the Kolster manual in our laboratory
shows the volume control across the pri-
mary of the last 226 r. f. stage, and it
is thus shown in the diagram Fig. 3
on this page. It is quite likely that
changes have been made in later pro-
duction so that the volume control now
appears across the first r. f. grid cir-
cuit.)

Alternating ‘current is properly fil-
tered, but to be sure of a minimum of
a. c. ripple in the circuits, two hum
adjusters are incorporated. One is in
the radio frequency filament circuit and
bypassed with two .6 mfd condensers

T AoneE® ACa

from the ground and plate circuits. The
other is in the 227 detector heater cir-
cuit and in this position when the tube

els are the same as those in the supply 1

for the 4 tube chassis described in our
September issue, except for the method

Kolster Models K 21 » 23, 24

Plate

Normal M. A,
Tube Position A 1] C Cathode Screen Plate Grid
Type in Set Volts  Volis Volts Volis Volis M. A. Test  Change
226 1R.F. 1.4 84 2.5 5.8 9.8 4.0
226 2RF. 14 84 2.5 5.8 9.8 4.0
226 3 R.F. 1.4 84 2.5 5.8 9.8 4.0
226 4 R.F. 14 84 2.5 5.8 9.8 4.0
227 Det. 2.0 36 3.5 1.6 1.6 0.
226 1 AF. 14 72 20 4.8 7.8 3
210 2AF. 74 430 32.5 24 28 4.
281 Rect. 7.0 28
281 Rect. 7.0 28

Line voltage 116,

>
f
I
[
!
b

Fig. 2. An idea of the typical tube voltages may be gained from examining

this tube chart based

is properly biased, reduces the possi-

bility of a. c. ripple in this stage.
The audio frequency transformers

used in the supply for the K21-23 mod.

-,

YAy

-
113 Fig. 3. This illus.-

the schematic

diagram of the

receiver portion

v of the Kolster

models K21, 23,
24 and 28

I ) L—:;j . tration at the lef:
J t_ ] 18

| =y

on Jewell measuremen ts

of connecting the transformer terminal
leads,

The K 21 power pack cannot be in-
corporated in the K23 receiver com-
bination because of a slight difference in
the wiring of the a. c. supply lines in
the power pack assembly. The K23
power pack has a female receptacle
which the K21 lacks. The a. c. supply
cable male connector of the rectifier
plogs into this receptable.

The condenser bank and chokes of
the filtering system are mounted in a
housing and by simply removing this
shield, individual inspection or removal
oan easily be performed.




wdio Service Schematics

51

~~\N this page will be found the
D schematic diagram of the Kolster
K-43, the r.f. chassis and the
ower supply. A table of average tube
lilues will be found in the chart,
ligure 1.
" The K-43 uses three 224 and one 227
" ibes in four tuned r.f. stages, followed
|y a first stage 227 working into a pair
[ 245 tubes push-pulled. The power

resistor feeding the three screens of the
994 tubes. For hum control there is
provided a 6-ohm variable resistor
across the filament circuit of the first
audio 227, the arm of the resistor being
common with ground. A fixed resistor
of 250,000 ohms is placed in series with
the secondary of the first audio trans-
former, while a 3,000-ohm resistor in
the cathode-ground circuit of that stage

olster Radio Receiver Model K43

provides the bias for the 227 grid. A
108-volt field with 1,800 ohms is used
for the dynamic and is included in the
filter circuit.

At the bottom, right, of the schematic
in Figure 2, may be seen the detail
drawings of the condenser block and
its numbered connections; also the de-
tail of the cable connector and its num-
bered terminals.

1pply uses a full wave 280 rectifier.

Antenna Input Kolster Model K43
! Antenna input is through a 25,000- -
"hm variable resistor across the antenna
inding with a .0001 mfd fixed con- Normal I\P;[lal“e
‘enser. The plate circuit of the first Tube Position A B C Cathode Screen Plate Grid
24 r.f. tube has a 10,000-ohm fixed Type in Set Volts Volts Volts Volts Volts M. A. Test Change
esistor in series with the primary and 224, 1R.F. 292 125 1.5 45 1.3 35 2.2
50-mmf{ condenser across this resistor. 294, 2R.F. 29 125 15 45 1.3 9 5 29
'he detector circuit uses the conven- 224, 3 R.F. 29 125 1.5 _ 45 1.3 35 9.9
ional grid leak and condenser detection, 997 Det 29 925 15
thile its plate circuit is choked and by- 997 1AF 29 105 6 o 4.0 55 15
assed. A pair of phono jacks are pro- 245 PP 23 191 39 23 27 4.0
ided across the primary of the first 9245 PP 23 191 39 ' 23 27 4.0
udio transformer so that a pick-up 280 R;ec.t 4.8 N '
nay be used when desired. Li | ' 1 .V I MC A &
" Volume control on the receiver is by ine voltage 112. Volume ontrol Maximum.
neans of a 10,000-ohm variable resist-

typical tube characteristics for the Kolster K-43 is shown

‘ince between ground and the plus 45-
here as taken with a Weston test set

: . 2 Fig. 1. The table of
'olt terminal of the power supply, this

| SEHR, TR NAS

FUERTER

KOLSTER - K =43

LRSS 37000 ——=
OMG. V. S0-T78  DATL-4:4-30

RADI CALL BOOK MAGRINE
508 0. DIMBORN ST,
CHCAGO L

it

Fig. 2. Receiver and the power supply of the Kolster K-43 are shown in this schematic drawing

I
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Service D4ta on the Ne

parture from the circuits em-
ployed in previous receivers of
that name, the Majestic chassis model
90 (used in model 52 receivers), photo-
graphed on this page, is a superhetero-
dyne using 175 ke. intermediate fre-
quency amplification. The diagram in
Figure 4 gives all the electrical con-
nections of the receiver and its power
supply; Figure 1 shows the rear of the
chassis, indicating position of the i.f.
aligning condensers, and the aligning
condenser for the oscillator track.
ing; Figure 2 is a
bottom view of the
chassis, showing
position of the an-
tenna alignment
condenser, and the
oscillator align-
ment screw. The
table of average
operating tube
voltages is shown
in Figure 3.
Perhaps the
most important
data on servicing
this receiver is the
information cover-
ing the alignment
procedure. The
model 50 chassis
being a super-
heterodyne, em-
ploys a somewhat
different proce-
dure of alignment
from previous Ma-
jestic models.

REPRESENTING as it does a de-

Oscillator align-
ment condenser is
accessible from the
bottom side of the
chassis, and is lo-
cated next to the
end of the gang &
condenser on ™
which the cable
drive is mounted.

See Fig. 2.

Second antenna
alignment is accessible from the botiom
side of the chassis and is located
through the center hole of the chassis
bottom. See Fig. 2.

First antenna alignment (compensat-
ing) condenser is accessible from the
back side of the chassis, slightly up-
ward and to the right of the antenna
and ground binding posts. See Fizure 1.

The oscillator tracking condenser is
accessible from rear side of the chassis
through a hole in the r.f. base assembly
just 16 .the right of the power trans.
former. See Fig. 1. The if. alignment

Fig. 1. This photograph of the new Majestic 5
the antenna compensating condenser, the fou
the oscillator tracking alignment condenser

positions are also indicated in this

photograph.
Alignment Procedure

Tune in at approximately 1280 ke.
and align oscillator and antenna circuits.

Radio Service Schemati

ke.

Carefully test receiver for sensitivit
and selectivity, and if necessary th
entire operation outlined
should be repeated until satisfactor
results are obtained. In some cagse
maximum output may appear to fall 3
either maximum or minimum capacily1
of the oscillator tracking condenser. A
simple check to determine if this s

actually the maximum output is as:‘

ing condenser, try |
a slight readjust-

ment of the second
antenna alignment
condenser. If thig
readjustment re-

slight  improve:
ment, the oscilla-
tor tracking con-
denser is satisfac-
torily adjusted.

OSCILLATOR TRACKING
ALIGNMENT CONDENSER

« @ :

S &

el -

bzt

Tune in at approximately 600 kc. and
adjust the oscillator tracking condenser
on chassis while rotating the tuning
knob slightly back and forth until the
maximum signal strength is noted on
the output meter.

Next set main tuning dial 1o exactly
1500 kec. and tune in 1500 ke, signal

with oscillator alignment condenser.
Retune antenna alignment condenser.

The dial setting should be checked
by tuning in a broadcast station wih
a known frequency higher. than 1000

0 chassis shows the position of
r i.f. alignment Positions and

I. F. Alignment

For intermed;i:
ate frequency
alignment, connect
the output of the.
i.f. oscillator to
the grid of the
first detector. Tune
oscillator at 175
ke. and align the
first deteftor plate

ate frequency grid
circuit, intermedi-

circuit and the
second detector
grid circuit to this
frequency. This
alignment should
be done with great
caution, inasmuch
as it materially af-
fects the entire se-
lectivity of the re-
ceiver. If the intermediate frequency
circuits are so far out of alignment that
no signal can be heard, it may be neces-
sary to put the oscillator output on the
grid of -the i.f. tube and-roughly align
the second half of the if. stage first,
and then proceed as above indicated.
The four aligning condensers are lo-
cated on the rear of the chassis about
midway down on the right side (see
Fig. 1), From left to right, facing the
rear of the chassis, these positions are:
first detector plate; if. grid; i.f. plate;
second detector grid.

Slip the dial strip to the correof
setting with respect to the index of th "
dial escutcheon. ¥

1
hV|'|
b
follows: after obtaining the best sel- |,

ting of the track-1|

previously

o

sults in only a

circuit, intermedg-

ate frequency plate =

—_———— =
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Majestic Model 50 Chassis

A small compensating condenser is
zovided to adjust the reflected capacity

the

antenna.

Adjustment of this

gndenser is possible through the hole
j the rear of the chassis (to the right
¢d above the antenna-ground binding
'l,lsts in Figure 1). When the installa-
¢in of the receiver is complete, a sta-
iin between 1000 and 1400 kec. should
{ tuned in; volume control set for low
ylume, and the antenna compensator
‘justed until maximum volume is se-
ired. Further adjustment of this con-

]nser

18 not

necessary unless

the

igth or position of the antenna is

tanged

The volume control consists of two

Fig. 2. Here are
shown the anfenna
alignment (second)
position, and the
position of the os-
cillator alignment
screw, both of
which are men-
tioned in the iext
covering the align-
ment procedure

Majestic Model 50 Chassis

l Tube
Type
224
227
224
224
2
245
245
280

Line voltage 115. Volume control maximum.

*On analyzer 245 grids may read 1.75 volts.
voltmeter from filaments to ground. This should be 37.5 volts.

Position A
in Set Volts
1R.F. 2.35
Osc. 2.35
1 Detr 2.35
11F. 2.35
2 Det. 2.35
P.P. 2.35
N 2.35
Rect. 4.8

B
Volts

180

90
180
256
225
250
250
358

Plate

Normal M. A.

C Cathode Screen Plate Grid

Volis Volts Volts M. A. Test Change

3 3 20 3.
3.
8 8 90 .8
3 3 90 4
20 20 5
1.75* 25
1.75* 25
40

If so, to get true reading measure with

ANTENNA ALIGNMENT |

Fig. 3. The tube operating volitages on the model 50 chassis of the Majestic are
given in this table as abstracted from the service manual

lements, a 645-ohm potentiometer and
- 10,000-0hm rheostat; the latter con-
‘ected from antenna to ground and
‘arying the signal input from antenna;

v [+

Fig. 4. The electrical details of the cireuit gmployed in

$
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Tl
':*é!'.

J

& N[
|

L 4
the former controlling the bias voltage
for the r.f. and first detector tubes.
Both controls are operated simultane-

ously by the sa;{;%@[t.

-
T3 , 36T
: *;E§+‘®. ‘L?* 4
| !!;i [ 448 ':;'f‘f i Ei

OSCILLATO®R

ALIGNMENT

SCREW IN MERE
/

According to the Majestic manual on
this receiver, under no conditions
should an attempt be made to use a
ground connection on the antenna bind-
ing post. Be certain that the antenna
and ground wires are connected to their
respective binding posts and that they
have been passed through hole in the
back of the cabinet as indicated by
label.

In territories where the a.c. line volt-
age is excessive, it is desirable that a
voltage control be used. This may be
secured from the Majestic distributor
and should be used in every case where
the line voltage exceeds 118 volts. This
voltage regulator has three outlets
marked 110, 120 and 130. The receiver
plug should be inserted in the proper
outlet, as determined by the service
man’s investigation of the line voltage.
If the voltage regulator is not used
where line voltage is excessive, rated
normal tube life will be reduced.

.\"\J"- YY1 aesg-|
R e -—-1
5 g 0 8 Bt BATE ¢D 0 |
0 CRL 80N MRQR/BM
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(14

the Majastic model 50 chassis are given in this drawing




The Majestic Receiver, Model No. 70|

ANUFACTURED by the Grigsby-

M Grunow Co. of Chicago, the

Majestic Model No. 70 receiver

and 7P6-7P3 power pack is shown
schematically on this page.

The circuit is known as the LMC cir-
cuit and is of the balanced type for use
with raw a. c. tubes. Seven tubes are
employed in the receiver, of which four
are 226’s, one is a 227. Two 171-A
tubes are utilized in the push-pull power
stage. The power supply uses a 280 rec-
tifier. Input and volume control is a
compination shown in the schematic
diagram, Fig. 2, employing a 10,000
ohm variable resistor, which makes
possible a smooth control. Instantane-
ous control of volume is also possible.
Along with the input system is the an-
tenna trimmer, which operates to vary
the inductance of the antenna input coil
and permits adjusting the input circuit
to exact resonance with the other three
tuned circuits,

A resistance ballast connected in
series with the primaries of the trans-
formers across the line provides a prac-
tically uniform voltage across the trans-
formers with variations in line voltage
of from 90 to 130 volts. This resistance

ballast is incorporated in the power unit
shown in Fig. 1.

Grid biasing is accomplished in the
Majestic by grounding the grid of the
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_ oy -220
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cx-380 ./ .'fo“,“,v
Ly
/, 4180 | 3 'I"’
e 1 3 _—
3%’ sEoar | 2 sk
9 TP3 ONLY sedas 3
¥ :’ 3 v
A i S
srown—, 1 F
ORANGE —
— A —J —— 5 VOLTS PR
BLOWN-— - 4
ol BLUE- (S VLTS 4 £
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g f ] 1
3 WRITE— SRT 15 VOLYS RF
@« } 1
4a8cCoc
90150 voLTS 7PS 2 5 3/ mMFO
30-60CYCLES 7P3 2 6 2 2 1 mFO.
Fig. 1. The schematic circuit above

shows the electrical connections in the
Majestic 7P6-7P3 power pack

amplifiers and applying a positive po-
tential to the filament. The function of
the bias resistors in the first audio stage,

Radio Service Schemati ’

and the three radio stages is the same agl!,
the power tube except that the values of ||,
current and resistance are different in}f|:
each case.

The Majestic receiver comprises fivel]!!
unit assemblies which are: The chassis, ?
the tuning condenser, the radio fre-
quency transformers, the terminal strip
and the wiring cable.

In all there are six power units used |
on Majestic receivers, These power l[
units can be identified by the followingw z
symbols: 6P3, 61’6, 7P3, 7P6, 8P3 and ||,
8P6. This coding of the power units is
very simple, as the first numeral indi-
cates the type of receiver on which the
unit is to be used, where it is 6p, 7P,
8P series receiver; and the second nu- |
meral indicates the frequency on which
the power unit is intended to be used.
Six is to indicate a 60 cycle unit, three
is to indicate a 30 cycle.

The Majestic power speaker, which is
of the electro-dynamic type, is of the
best type suited to handle large volume
and at the same time give good quality |
of reproduction. The resistance of the .‘
speaker field coil is 3100 ohms. No |

adjustments of any kind are required in
this speaker.
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Fig. 2. This diagram is the sch matic involved in the Majestic Model No.

70 receiver described on this page
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The Majestic Model 90-B Receiver

' (YCHEMATICALLY on this page is
‘S shown the diagram of the Majestic

model 90-B, the response curves
ton which were run on page 84 of the
March, 1930, issue of this magazine.
'The diagram is illustrated in Figure 1
and a table of tube voltages is shown
‘in Figure 2.

Uses 227 Tubes

The receiver itself comprises five 277
tubes, a pair of 245 power tubes and
the 280 rectifier. Four of the 227’s are
in the radio frequency stages and the
fifth in the detector circuit. In this
latter tube the bias for plate rectifica-
tion is secured by the drop across the
35,000-ohm resistor placed between
cathode and ground and by-passed with
a 1 mfd condenser. Bias for the grid
of the fourth r. f. stage is secured
through the drop across the 1,800-ohm
resistor between ground and cathode of
that 227 tube.

Volume Control

In the case of the first, second and
third 227’s used, a 75,000-ohm variable
resistance used as a volume control, and
the 2,500-ohm equalizer serve to give
the bias for these three r.f. stages. Bias
for the pair of 245’s in push-pull is se-
cured across the 800-ohm resistor be-
tween the center tap of the 2.5-volt fila-
ment secondary and ground.

The detector plate voltage is secured
from the 306-volt maximum through a
50,000-ohm fixed resistor, while the r.f.
plates are given 144 volts through one

12
\ 105 15125 VTS Ei

Figure 1.

end of the speaker field winding.

Local-Distance Switch

The receiver is equipped with a local-
distance switch. When the switch is
closed distance reception is secured.
For local work the switch is left open.

Antenna Compensator

In the antenna input stage the trim-
mer, or compensator is a metal shield
on a shaft, altering the position of the
ghield with respect to the secondary of
that circuit, thus increasing or decreas-
ing the inductance of the circuit to main-
tain the input stage in resonance with
the remainder of the tuned circuits at
all times.

25 and 60 Cycle

Twenty five-forty cycle and fifty-sixty
cycle models of this receiver are mar-
keted, the filter capacities A and B
shown at the bottom of the schematic
diagram being different for the two fre-
quencies, their values being indicated
on the diagram.

Response Curves
Those interested in response curves

on the Model 90-B will find them on
page 84 of the March, 1930, issue of
this magazine.

Sensitivity, selectivity and fidelity
curves on the latest model, the 130-A,
will be found on page 66 of this
number.

Majestic Model 90-B

Plate

Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volts Volts Volts Volts M.A. Test Change
227 1R.F. 23 150 14 19 3 3.4 6 2.6
227 2R.F. 23 150 13 17 - 3.5 6 2.5
227 3 R.F. 2.3 150 13 18 — 3.6 6 2.4
227 4 R.F. 2.3 158 12 12 6.6 8 1.4
227 Det. 23 290 29 28 .8 1 2
245 P.P. 24 285 50 35 40 5
245 PRy 24 285 50 35 40 5
280 Rect. 4.8 | 60 P

Line voltage 114. Volume control maximum.

Figure 2. A table of typical tube voltages as taken with a Weston set tester is
seen above

Nas
3
R

MRJESTIC MODEL 508 |
OWg. M0 §R 38 TS 830

A 1Y)
s08 ho g

The receiver and power supply schematic of the Majestic 90-B is shown in this drawing
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Majestic Radio Receiver Model 130.

AJESTIC 130.A and  230-A
models incorporate several new
and distinctive features, such as
the use of the screen grid type of tubes
instead of the previously used 227 Ly pe.
Three screen grids, a power screen grid
detector, two 245 type tubes in push.
pull and a full wave 280 type rectifier
represent the tube quota.

The three controls on the panel are:
the left knob is the line switch; the
center the tuning control, and the right
the volume control. Equalized sensi-
tivity is effected throughout the tuning
range by the unique design of the ampli-
fier coupling circuits. Two tuned cir-
cuits precede the first amplifier; a fixed
tuned transformer precedes the second
amplifier; two tuned circuits precede
the third amplifier, and one tuned cir-
cuit precedes the power detector. A
normal  pushpull input transformer
couples the screen grid power detector
to the single stage pushpull power am-
plifier. The sensitivity, selectivity and
fidelity of the 130-A is much improved
over previous models. Response curves
of this model appeared on page 66 of
the September issue of this magazine.

The first and second r.f. tubes are
biased by a variable resistor of 1,260
ohms, plus a fixed 154 ohm. Variance
of the grid bias voltage on these tubes
controls the volume of the recejver.
Biasing of the third r.f. is taken care of
by the 154-ohm (double orange) re-
sistor.  Bias for the detector comes
from the drop across the 35,000 ohm

M

tgreen) resistor. The power tubes in
the pushpull stage are biased by an 800
ohm (white) resistor. Cathodes of the
hrst and second r.f. tubes are bypassed
to ground with a .3 nfd paper con
denser, and the detector cathode by
passed through a 1 mfd condenser.
The screen grid detector operates di-
rectly into the pushpull stages. Better
quality, reduced a.c. hum and tube noise

Majestic Model 130-A

Radio Service Schemati

tions will seriously affect the sensitivit
of the receiver.

A small compensating condenser j
provided to adjust the reflected capacit
of the antenna being used. Adjustmen
of this condenser is possible throug
the hole in the rear of the condense
gang housing. When the set is installed

Tube Position A B C
Type in Set Volts Volts Volis
G24 1R.F. 235 18 3

G24 2RF. 235 1380 3

G24 3 R.F. 235 180 3

G24 Det. 235 263 12

G45 P.P. 245 250 50

G45 P.P. 245 250 S50

G80 Rect. 4.6

Line voltage 115, on 115 tap. Volume control maximum.

Plate
Normal M. A.
Cathode Screen Plate Grid
Voltis  Volis M. A. Test  Change
3 90 3
3 90 3
3 90 3 I .
12 125 S — =
32 o
32 ="

Figure 1. The tube operating values shown in this chart

service manual

is attributed to the use of the power
detector.

In cases where low sensitivity is en.
countered, first check all r.f. tubes and
the detector. Tubes having a low am-
plification factor in any of these posi.

are those indicated in the
for this receiver

set to low volume; then adjust the com-
pensating condenser by “turning the
black knob until maximum volume is
secured.  Further adjustment is not
necessary unless antenna length or posi-
tion is changed.
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ci“?adio Service Schematics

: is the Philco electric radio, models
86 and 82, manufactured by the
\Philadelphia Storage Battery Co. of
« Philadelphia, Pa. ‘
" For a service man the best method
«Lof neutralizing is by means of a dummy
ltube and an oscillator. When adjust-
ling the neutralizing condensers use an
"antenna consisting of a single wire 25
feet long supported by insulators at
‘least 2 feet away from any parallel wall
yr floor and a good ground connection.
‘Connect the attachment plug to a light
socket and-have the switch in the “on”
position. Set the station selector be-
iween 40 and 50. Adjust the oscillator
until a signal is heard in the receiver,
hen tune the receiver to the strongest
signal. Final setting of the receiver
cale should be approximately 45. Turn
‘the volume control to full volume.

rSHOWN schematically on this page

Selecting Dummy Tube

Remove the third (next to the de-
tector) r. f. tube, which is a 226, and
insert a dummy tube. [The dummy
tube may be made by selecting a 226
which gives normal results when used
in a receiver and by sawing off one of
the filament prongs about 1g inch be-
low the bakelite base of the tube. With
the prong cut off at this point it will
not make contact in the socket, so the
filaments of the tube will not light.
Carefully test a number of tubes by us-
#ng them in one of the r. f. stages of the

receiver and select one which gives aver-
age normal results. ]

With the regular tube removed, the
signal should be strong. With the
dummy inserted, the volume should di-
minish.  Correct adjustment of the
neutralizing condenser is obtained when
the minimum signal point is reached.
This adjustment is quite critical and
should be made using a special wrench
of fibre or other insulating material.

Repeat this procedure for the second
r. f. and the first r. f. stage. It is im-
portant the neutralizing be done with
the volume control on full and with the
receiver scale setting between 40 and
50. After neutralizing receiver should
not oscillate at any point on scale.

When adjusting the compensating
condenser use an antenna previously de-
scribed. Set the station selector be-
tween 40 and 50 and turn the range
control so that the rotor is half way
meshed with the stator. Do not change
this position throughout the adjustment.
Adjust the oscillator until a signal is
heard in the speaker and then tune the
receiver to the strongest signal without
changing the setting of the range con-
trol. Final setting should be approxi-
mately 45. The regular tubes in the
receiver are used in this adjustment.

Using a special wrench made of fibre
or some other dielectric, turn the ad-
justing screws of the compensating con-
denser. With the volume control on

Philco Receiver Models 86 and 82

full shut down the output of the oscil-
lator until the signal is barely audible.
This can be done by moving the oscil-
lator away from the receiver until the
proper signal strength is obtained.
Then adjust each one of the three com-
pensating condensers until the maxi-
mum volume is obtained. It is not
necessary to adjust the three in any
special order, simply make sure each is
adjusted for maximum signal.

It is very important that the receiver
be retuned after each of the compensat-
ing condensers is adjusted. Use the
station selector for this tuning. A
change in the adjustment of the com-
pensating condenser will change the
station selector setting one or more divi-
sions for maximum signal strength. Do
not change the range control.

After adjusting the three compensat-
ing condensers, as explained above, then
disconnect the oscillator and with the
volume control of the receiver on full
test the receiver to see whether or not
it is oscillating. Do this by turning
the station selector knob slowly the
complete scale from zero to 100.

If the receiver oscillates at any point
on the scale, give the first compensating
condenser one-eighth to one-quarter of
a turn in a clockwise direction. Do not
turn it more than one-quarter of a turn,
usually less will be sufficient to prevent
oscillating. If this does not stop the
oscillating, recheck both the neutraliz-
ing and compensating adjustments.
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This schematie diagram shows the electrical portiona of the Phileo recoiver described on this
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Philco Balanced Unit Radio Model Y,

NE of the receivers of which a

O schematic circuit was desired by

service men readers as indicated

in our annual questionnaire is that of

the Philco model 95 illustrated on this

page, the circuit in Figure 2 and the
table of tube values in Figure 1.

Probably the most interesting feature
of this receiver is the multiplex detector
circuit which is thus described by Wal.
ter E. Holland, chief engineer of the
Philadelphia Storage Battery Co., mak-
ers of the receivers:

“The two type 227 tubes which are
used in our ‘multiplex detector circuit’
separate the rectifying and amplifying
functions of the usual single detector
tube, and provide the necessary means
for automatically changing the bias of
the control grids of the radio frequency
tubes to give automatic volume control.

“The first of these tubes has the grid
and plate coupled together and acts as
a true two-element rectifier, while the
second has its grid directly coupled
through a resistance to the grid and
Plate of the first tube so that it fulfills
the audio amplifying functions of a de-
tector independently of the first tube.

“It is for this reason that we call the
second tube a ‘detector amplifier.’ The
first tube might be called a ‘detector
rectifier’ but we prefer to merely call it
the ‘detector tube.’ Since it is a two-
element rectifier it gives true linear de-
tection without overloading on all sig-
nals impressed on it by the radio fre-
quency amplifier.”

In the section on testing and servicing
in the Philco manual we find 7 head-
ings covering troubles and possible
causes, which we produce below:

No signal: Defective tubes; no voltage
on receiver; incorrect voltages on one
or more tubes; grounded antenna; open
antenna circuit; poor contact; grounded
compensator; open r. f. coil.

Weak signal: Defective tubes; in-
correct voltage on one or more tubes;
open antenna circuit; open ground cir-
cuit; poor contact; unmatched coils,
compensating; bypass condensers.

Broad tuning: Unmatched coils; com-

Radio Service Schemati

pensating.
Fading: Defective tubes; poor con
tact; station and atmospheric condition
Distortion: Defective tubes; incor
rect voltage on one or more tubes
grounded filament; arrangement o
wires and shielding; poor contact; des
fective speaker; bypass condensers,
Hum: Defective tubes; incorrect volt-
ages; grounded filament; arrangement
of wires; poor contact; a. c. plug.
Noisy:  Defective tubes; incorrect
voltages; poor contact; a. c. attachment
plug; compensating and external inter-
ference.

Philco Model 95

Plate
Normal M. A.
Tube Pesition A B C  Cathode Screen Secreen Plate
Typeo in Set Volts  Volts  Veolis Volis Volis Current M. A. Change
224 1RF. 215 155 0 5.3 95 .8 4 B
224 2R.F, 2.15 155 0 5.3 95 8 4
224 3R 215 155 0 5.3 95 8 4
227 Det. 215 0 —5 7 .
227 Det. Amp. 215 27 —5 5.5
227 1AF. 215 85 —2.0" 5.5 25
245 2AF. 22 250 41 28
245 2AF. 22 250 41 = 28
280 Rect. 4.5 43 -
Line voltage 115. *Read with volume control off. With it on reading will
be .2 volt. Do not allow receiver to oscillate when taking readings. Keep
R.F. shield on and tune to eliminate oscillator. Have antenna and ground
connected.

Fig. 1. Data on tube voltages and currents as

manual for the model

Fig. 2. Schematically we illustrate above the receiver and power

given in the Philco service
95 is indicated above
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IRadiola Receiver Model 44

ROBABLY on account of the great
] Pnumbers of these receivers in serv-

ice in the field, our information
| department has been besieged with re-
| quests for information covering the
Radiola 44 receiver. Tube operating
values in Figure 1 and the schematic
of the receiver and power supply in
Figure 2 will be of interest, together
with such other important service data
as can be abridged from the manual for
that model.

Excessive Hum

Fxcessive hum during operation of
the receiver may be due to: external
pickup. Throw switch to local position
and see if hum disappears; a.c. input
plug reversed, try reversing its position;
open center tap resistance in socket
power unit; shorted bypass and filter
condensers, generally accompanied by
inoperation; low emission 2860 rec tifier;
defective dynamic if used; open resis-
tance unit, usually accompanied by in-
operation; if the .25 and 1.75 mfd
tapped connections of the receiver 1
mfd bypass condenser are reversed a
loud hum may be present; hum may
also be caused by the speaker being out
of center, check on this condition by
releasing the center screw so that the
cone can find its own center, and then
tighten the center screw.

Oscillation

Oscillation through any part of the
tuning range may be attributable to
shields not properly in place, or not
making contact with base on account
of dirt; shield over antenna lead to
local-distant switch not grounded or
properly covering the leads; defective
r.f. filter in detector plate circuit; there
are two filters, one of which is shunted
by two condensers in the plate circuit
of the detector, oscillating occurring if
the filters are defective or the condens-

ers go open; contact clips between
shield and condenser shaft broken or
not making good contact; open bypass
condenser; defective 224 tube.

Service Hints

A brief resume of the service data
chart shown in the Radiola 44 manual
follows:

No signals: defective operating
switch, defective volume control; de-
fective r.f. transformer; defective
coupling reactor; defective bypass con-
denser; defective socket power unit.

fective audio system; open grid in any
stage.

Uncontrolled oscillation: shields not
in place, or making good contact; tube
shields not in place; defective r.f. filter.

Tubes fail to light: no a.c. line volt-
age; operating switch not on; defective
a.c. input cord; defective power trans-
former.

Antenna Installations

Covering special antenna installations
for noisy locations, it is noted: Erect as

Radiola Model 44

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volts Volts Volts Volts M. A. Test Change
224, 1 R.F. 2.35 164 1.5 1.5 450 3.8 2.3 1.5
224 2 R.F. 2.35 164 1.5 1.5 450 3.8 2.3 1.5
224, Det. 2.35 100 6.0 7.0 50.0 .8 ol 1
245 A.F. 250 230 6.0 34.
280 Rect. 50 260
Line voltage 120, set on 120 tap. Volume control maximum.

Fig. 1. The voltages shown in the above table are those for the Radiola 44, data
being values derived through the use of a Jewell analyzer

Weak signals: local-distant switch
not on distant position; lineup condens-
ers not adjusted properly; defective
main tuning condensers; defective parts
in receiver assembly; defective parts in
socket power unit; low line voltage.

Poor quality: defective coupling re-
actor, condenser or resistor in coupling
circuit; defective output condenser or
choke; local-distant switch not properly
operated.

Audio howl: receiver oscillating; de-

long and as high an antenna as possible
and then couple it to the antenna lead
of the receiver through a small coupling
condenser. This condenser with a 200
foot antenna should be about .0003 mfd
and smaller with larger antennas. The
effect of the long antenna is to increase
the pickup to a point where it will be
proportionately higher than the noise
level. The series condenser then reduces
the effective antenna capacity and limits
the input energy to the receiver.

o =5
B,
3

Fig. 2. The schematic of the receiver and itspower unit is shown above for the Radiola 44
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Radiola Model 60 Superheterodyne

SING nine tubes including the
l I rectifier the Radiola Model 60

superheterodyne is presented
schematically in this article. The set js
made by the Radio Corporation of
America and the model 60 is consid-
ered the basic superheterodyne circuit
for the Radiola line. Therefore, the cir-
cuit shown on this page is substantially
the same as the one used in the R. C. A
model 62 and 64. However, in the case
of the 64 a slightly different hook-up is
used because an extra 227 tube is added
which is used on the automatic volume
control. This tends to keep the volume
constant at all stages regardless of the
input signals. In the case of the 64 a
250 power tube is employed.

In the case of the model 60 here de.
scribed the output stage is a 171.

Mostly 227 Tubes

All of the tubes in the receiver are
227 type with the exception of the
power stage which is the 171A and the
rectifier which is the 280. The oscil-
lator tube is the third from the left in
schematic Figure 6 and has a balanced
grid input. A regeneration control is
included in the plate circuit of the
second 227 from the left.

An analysis of voltage readings on
the model 60 as taken with a Jewel] 199
set analyzer is given below:

Typical Voltage Readings

These readings are taken from the

line voltage of 117 volts. The volume
control should be set centrally with the
line vertical in order to get these read-
ings. The C voltage on tubes 1, 2, 4,
and 5 will vary from nine to twenty-
seven volts, depending upon the posi-
tion of this volume control, hence these
readings are taken at the middle point.

Coupling Tube

With the tube out the antenna cou-
pling 227 shows A voltage of 2.35 and
B voltage of 148. With the tube in the
tester the A voltage is 2.2, B voltage
144, C voltage 18, cathode voltage 25,
normal plate m. a. 1, plate m. a, grid
test 3 and plate m. a. change 2.

The first radio frequency 227 tube
with the tube out shows a reading of
2.35 for filament voltage and B voltage
of 148. With the tube in the tester the
A voltage is 2.2, B voltage 144, C volt-
age 18, cathode voltage 25, normal
plate m. a. 1, plate m. a. grid test 3,
and plate m. a. change 2.

In the case of the first detector 297
with the tube out the filament voltage
is 2.35 while the B voltage is 84. When
the tube is in the tester filament voltage
is 2.2, B voltage 70, C voltage 9, cath-
ode voltage 10, normal plate m. a. 1,
plate m. a. grid test 3, plate m. a.
change 2.

I. F. Stages

The first and second intermediate fre.
quency 227 tubes show the same read.

ings. When the tube is out the filament
voltage is 2.35 and plate voltage 148.
With the tube in the tester filament volt.

age is 2.2, B voltage 144, C voltage 18,
cathode voltage 25, normal plate m. a.

1, plate m. a. grid test 4, and plate

m. a. change 3.

Oscillator Voltage

With the oscillator 227 tube out the
filament voltage is 2.35 and B voltage
118. With the tube in the tester the A
voltage is 2.2, B voltage 70, no C volt-
age, no cathode voltage, normal plate
m. a. 7, plate m. a. grid test 7, and no
plate m. a. change.

The second detector is also a 297
tube and when this tube is out the A
voltage is 2.35 and the B voltage 162.
When the tube is in the tester the A volt-
age on this stage is 2.2, B voltage 157,
C voltage 18, no cathode volt, normal
plate m. a. 1, plate m. a. grid test 3
and plate m. a. change 2.

Audio Voltage

The first audio stage is a 171-A and
with the tube out the filament voltage is
5, B voltage 178. With the tube in, A
voltage is 4.8, B voltage 157, C voltage
31.5, no cathode volts, normal plate
m. a. 15, plate m. a. grid test 17, and
plate m. a. change 2.

The 280 rectifier has a filament volt-
age of 5 when the tube is out, and 4.8

when the tube is in with a normal plate
m. a. of 19.
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of the Radiola 60 superheterodyne and it

power pack is shown in the illastration her
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:Radiola Superheterodyne Model 66

(0

N this page is shown the sche-
matic diagram of the receiver
and power supply contained in
he Radiola 66 model, this superhetero-
lyne using only one power output stage
n the form of a 245 tube.

Altogether there are eight tubes in
‘he 66, six of which are 227 type, one
1 245 and the last a 280 full wave recti-
fier. The diagram of the set is shown
in Figure 1 while a table of tube volt-

| "1ges and currents is illustrated in Fig-

are 2.
One R. F. Stage

Only one stage of tuned r. f. is em-

[ . N .
o — g -

, :j'r |, 'a;{ 2
TITa) PN R
1IN Y

LTI [

1‘5%‘. {

A{_ ;—"' 3 SR 64
r“=1fQ

Power Second Detector

Input to the second detector which is
of the power detection type is of the
conventional kind, a plate voltage of
210 volts being applied, which when
passed through the BC section of the
resistor at the center of the diagram fur-
nishes a 27 volt C bias for the grid of
the second detector. The primary of the
second detector circuit is resonated with
a 40,000 ohm resistance and a .05 mfd
condenser placed in parallel to the
winding. The secondary of that audio
transformer is also resonated with a
.00016 mfd condenser. The bias for the

— - e\ [

Slightly less than 70 volts is applied to
the plates of the first detector and the
oecillator on account of the drop in the
windings in those circuits.

Oscillator Input

The oscillator input circuit is also of
the balanced type, the center of the in-
ductance going through a .0008 mfd
condenser and a 3000 ohm resistor to
the grid of the oscillator, a 40,000 ohm
resistor between grid and the cathode
supplying a direct return for the grid.
No bias is indicated on the table of tube
voltages in Figure 2. The cathode of
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Fig. 1. The schematic of the combined receiver and power supply of the Radiola 66 is shown in this drawing

ployed, this being the antenna input
stage. By looking at the schematic dia-
gram it will be seen this r. f. stage can
be made partly regenerative by means
of the r. f. compensating condenser be-
tween the plate of the first 227 and the
lower section of the secondary induc:
tance which is grounded. In practice
this condenser is set at a value for best
operation with a particular 227 and
then left untouched. The output of the
first 227 plate circuit feeds into the grid

circuit of the first detector, mixing cur-

rent from the oscillator being intro-
duced in the detector cathode circuit of
this tube.

Bridge Type 1. F. Stages
Only two intermediate stages are used
in the model 66. It will be noticed that
both of the intermediate frequency sec-
ondaries are of the bridge type, the
center of the coil being grounded, the

‘tuning condenser spanning the extremi-

ties of the coil, with a compensating
condenser going from the lower end of

'the secondary inductance to the plate of

each intermediate frequency tube. This

\type of balanced input permits more
' stable operation of the two intecmediate

tubes with a greater amplification than

i8 possible with the conventional cou-

pling.

245 is supplied by «he drop across the
1470 ohm fixed resistor between the
negative of the system and the center of
the 60 ohm resistor across the 2.5 volt
filament winding for all tubes. In series
with the secondary return of the audio
transformer is a 250,000 ohm resistance
as indicated in the schematic.

Plate supply for all of the r. f., oscil-
lator, i. f. and first detector is from a
common voltage tap of about 70 volts.

that tube returns to the negative of the
system.

Power for the dynamic speaker is
provided by the field coil being placed
in series with the high voltage system
at the low potential end. The output
transformer from the 245 plate connects
to the end of a 515 ohm output choke
at the filter; its secondary going into
the voice coil of the dynamic.

Radiola Model 66

Plate
Normal M. A.
Tube Position A B C Cathode Screen PFPlate Grid
Type in Set Volix  Volis Volis Volts Veolta M. A, Test Change
227 1 R.F. 2.3 70 1.5 21 4 85 4.5
227 Det. 2.3 65 7 14 4 2.5 21
227 1 LF. 2.3 70 3 21 3.8 7.2 3.4
227 21F. 2.3 70 3 21 1.0 8.0 1.0
227 Osc. 2.3 61 60 110 5.0
227 2Det. 225 210 27 L5 1.0 2.0 1.0
245 Al 23 200 12* 270 300 3.0
280 Rect. 1.6 50
Line voltage 114, high top. Volume control maximum. *This not true
bias voltage, but reading obtained at socket due to series resistance.

Fig. 2. A Table of typical tube voltages as taken with a Weston set tester
is indicatad above for the guidance of service men
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Sentinel Radio Models 11, 12, 15, 16

ERVICE data coveving the Sen-
S tinel models 11, 12, 15 and 16

18 found in the manual issued
for these models. Iixcerpts of the
more important matter are given in
this article.

Regarding repairs and adjustment
the manual states that obviously to
obtain best results proper equipment
and a well-planned diagnosis are pref-
erable to a haphazard method with no,
or inadequate, equipment. Set analyz-
ers as manufactured by Jewell,
Weston, ete.,, are ideal because of
their accuracy and portability. A
quick check of the plate, screen grid,
and filament voltages of ecach circuit
1s readily obtainable with these set
analyzers, either in the home or on the
benech. A well shielded, modulated
oscillator is a desirable piece of equip-
ment and when used in conjunection
with a proper output meter, an accu-
rate lineup of the variable condensers
can be made, and the r-f stages indi-
vidually checked by coupling into the
various stages and noting the deflee-
tion on the output meter.

Trouble shooting in a receiver is a
series of eliminations, the objeet in
view being to isolate the particular
circuit that is catising trouble. While
each repair man generally works out
his own procedure, the following sug-
gestions are given as a working basis :

Before doing any work on the re-
ceiver that is not funetioning prop-
erly, be certain the trouble is not due
to some external trouble such as poor
tubes, a poor or inadequate antenna,
or ground, as most trouble can be
traced to one of these causes. If the

s

difficulty cannot be traced to one of
these, analyze the trouble to deter
mine under which of the following
classifications it belo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>