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SERVICE BLUE PRINTS 
FOR SERVICE MEN, TECHNICIANS AND EXPERIMENTERS 

ACCURATE, 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. 'Phis 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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The above drawings are intended for service purposes only and are not suitable for the construc- 
tion of receivers from miscellaneous parts. They will be sent postpaid by return mail upon 

receipt of the proper amount. C. O. D. orders not accepted. 

CITIZENS RADIO SERVICE BUREAU 
508 South Dearborn Street, 7th Floor 

CHICAGO, ILLINOIS 
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Radio Service Schematics 3 

The A0C Dayton Navigator Receiver 
THE circuit employed in the Navi- 

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 pa'rs of in- 
ductive coils from picking 
up any outside signal and also from 
coupling between the various coils 
when such coupling is undesirable. 
Coupling between the second and third 

inductance coils is accomplished by the 
use of a small coupling coil. 

The principle of the amplifier is that 

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 is 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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Fig. 10. The power supply for the A -C Dayton 
described 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 

receiver 

r 

.r5I1 /ELO 
_ 

_J 

f D/AL L/6N7 
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0 0 0 \ - --- 

i-/-MFD T- .33 MFQ + i-MFO 

- _T - 
Fig. 11. The preselection tuner used in the 4 -C Dayton receiver may be seen at the top left of the schematic 

diagram shown here 



Zi 

The Amr 
Radio Service Schematics 

d Model 70 A® C. 
KNOWN as their model 70, the 

a. c. receiver illustrated sche- 
matically on this page is made 

by the Amrad Corp. at Medford Hill- 
side, Mass. These receivers are neutral- 
ized at the factory for average tube 
capacity of 8.76 
mmf. 

Should all of 
the tubes installed 
in the receiver be 
at the extreme 
limits of capacity, 
the receiver may 
possibly oscillate 
on the very short 
wavelengths at the 
end of the scale. 
When this occurs 
it can be in a great 
majority of cases 
stopped by shift- 
ing the tubes 
around. Another 
cause of oscilla- 
tion may be high 
line voltage. This 
should always be 
measured and a 
connection pro- 
vided on the power 
pack set to the 
proper point re- 
gardless of 
whether the set 
oscillates at the 
short waves. 

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 

eceiver 
a very strong signal it may not go out 
entirely, but will show a very sharp 
minimum. When zero or the minimum 
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 
the second from 
the right and in 
exactly the same 
manner adjust NC 
No. 2. After this 

coo stage has been ad- 
, r justed the tube 

from the first stage 
on the right -hand 
side is removed 
and after the fila- 
ment has been 
masked, adjust NC 
No. 1 for mini- 
mum signal. 
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Fig. 6. The schematic diagram of the power supply used on the Amrad Model 70 
is shown above 

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 

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 is 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 

The three neu- 
tralizing condens- 
ers are those near- 
est the tubes. The 
condensers fur- 
thest away from 
the tubes are 
known as the pad- 
ding condensers 
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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Fig. 7. In this diagram may be seen the schematic details of the Amrad 70 receiver 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 
the above drawing 

MADE 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- 

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- 

Amrad Model 81 Bel Canto Series 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Normal 
C Cathode Screen Plate 

Volts Volts Volts M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.25 180 1.5 80 4. 7.5 3.5 

224 2 R.F. 2.25 180 1.5 80 4. 7.5 3.5 

224 3 R.F. 2.25 180 1.5 80 4. 7.5 3.5 

227 Det. 2.25 30 1.5 1.6 .1 

227 1 A. F. 2.25 160 10.5 4.1 5.2 1.1 

227 1 A.F. 2.25 160 10.5 4.1 5.2 1.1 

245 2 A.F. 2.25 250 50 28 32 4.0 

245 2 A.F. 2.25 250 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 shown in the above table 

a 
C> 

in 

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 choke. 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 84 
N the schematic diagram at the bot- 
tom of this nage 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, 1, these values being taken from 
the voltage limits table shown in the 
Amrad service manual from which ex- 
tracts have been made. 

How Voltages Derived 
An examination of the circuit dia- 

0-ram 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 voltage for the screen grid of 
the detector tube is applied through a 

1 megohm resistor 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. 

Volume Control 
In the grid circuit of the first a.f. 

tube is a variable coupling resistor 

taining the emitters at positive poten- 
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 

Arnrad Model 84 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Plate 
Normal M. A. 

C Cathode .Screen Plate Grid 
Volts Volts Volts M. A. Test Change 

224 1 R.F. 2.3 170 2.5 60. 
221, 2 R.F. 2.3 170 2.5 60. 
221, 3 R.F. 2.3 170 2.5 60. 
221 Det. 2.3 95 4.0 35. 
22 7 1 A.F. 2.3 130 8.0 
21,-) P.P. 2.3 220 40. 
2215 P.P. 2.3 220 40. 
280 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) 
front plate or grid contact to emitter contact, except for the grid voltage of the 

first a.f. tube which should be measured from emitter to 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- 

detector tubes. This decreases the am- 
plification in the r.f. and detector 
stages. 

Local- Distance Switch 
In addition to the manual volume 

control and automatic volume control, 
a local- distance switch is provided for 
adapting the receiver to the reception of 
powerful signals from nearby stations. 
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Fig. 2. The schematic diagram of the Amrad model 84 is shown in this drawing 


