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AUTOMATIC ELECTRIC TUNING METHODS

Permeabdility Tuned Systems

PERMEABILITY TUNING. Permeabillty tuning is the method of tuning a circuit
or adjusting its frequency response by varying the magnetic permeability of the
coil and thus changing the inductance wvalue, This converts the tuned circuit
into a variadble inductance shunted across a fixed condenser rather than a fixed
inductance shunted by a variable condenser as has been customary practice,

Since the inductance of a coil depends not only on the number of turns of
wire but also on the magnetic permeadbility of the core, increasing this per-
meadbility increases the inductance of the coil; or, in other words, less turns
of wire are required for a given value of inductance. Iron has a much greater
permeability than the usual air or wooden-dowel core, and a properly designed
iron core permits of greatly improved coil construction,

The variable inductance feature can further be obtained by changing the
position of the iron core within the coil, that is, the core can be operated
like a movable plunger. As the core is inserted further into the coil, the
permeability increases and the inductance becomes larger; and as the core is
withdrawn, the permeablility is decreased and the inductance value becomes
smaller. If the coil is shunted by a condenser of suitable wvalue, the frequency

response of the circuit is varied by thus altering the position of the plunger,

CORE CONSTRUCTION FOR PERMEABILITY TUNING

A solid iron core can not be used for tuning high-frequency coils such as
R,F. and I.¥, transformers on account of the exceesi.ve magnetic andeddy current
losses., Instead, a high grade iron in a very fine gramular condition 1is used.
In the forming process each particle becomes individually insulated. These
particles are then mixed with a suitable binding compound and moulded under
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great pressure and at high temperatures into whatever form or size they are
needed, This cdnstruction gives the core good mechanical strength, high
magnetic permeability, and reduces all high frequency losses to a miniamum,

APPLICATIONS OF PERMEABILITY TUNED COILS

Permeability tuned coils are used for radio and intermediate frequency
transformers and as oscillator coils. The extremely highQ obtainable with
these coils, results in a higher gain as well as in a higher signal-to-noise-
ratio, Also, the coupling coefficient 1s much greater between primary and
secondary and this means a higher operating efficlency.

Permeabiiity tuned coils lend themgelves especially well for use with
automatic pushwbutton tuning systems, for after the inductance is adjusted to
a certain wvalue, the tuning remains fixed, and any wvariations dne to humidity
and temperature changes are compensated for by a special fixed condenser consist-
ing of silver surfaces sprayed on a special ceramic ingulator so that the
capacity changes in the opposite way from any changes in the coil,

With push-button tuners it is customary to employ an individual antenna
and oscillator coil for each station button, To simplify the pre-setting
operations as much as possible, the coils are arranged so that both plungers
are mounted on a common shaft, that is, to adjust the coils to a given station
only a single screw driver adjustment is necessary, The distance between the
plungers is permanently set at the factory, and only in case the characteristics
of the colls have been changed, is 1t necessary to alter this setting. In
receivers that employ a tuned R.F, stage ahead of the 1lst detector, three tuned
colls are required, and the colls are so arranged that the three plungers
operate in tandem and all three coils are tuned to a given station frequency

by a single adjustment,

Lesson 43 Page 2




Same push-button tuning systems employ a set of trimmer condensers for the an-
tenna coil and a set of iron core coils in the oscillator stage, Pressing in a
station button on such a tuner then cuts in a pre-get trimmer across the antemna
coil and a pre-tuned coil into the oscillator, Two adjusting operations are neces-
sary with such a system, one to set the trimmer and the other to tune the oscilla=~
tor coil,

However, with a movable plunger, it is nol possible to vary the inductance of
a coll through wide enough limits to cover the complete broadecast frequency band
ith a single coil and condenser, and two or three such circuits are needed to tune
over the entire range, The tuning range of a set of coils (R.F, tuner and oscilla-
tor, for example) varies from 800 to 500 kilocycles, depending upon what portion of
the broadcast band they are operating over, At the high frequency end, they will

tune through a greater wavelength range than at the low frequency end.
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ZENITH CHASSIS NO, 5528

The Zenith Chassis No, 5524 which is used in a series of their H-tube
receivers, 1s equipped with an automatic push~tutton station selector system
that uses permeapiiity tunea coilis, Although this tuner has only four station
buttons and one transfer button for shifting to mamuial tuning, other Zenith
receivers employ similar automatic tuners that have as many as eight push-buttons,
On receivers that are equipped with a short wave band, shifting from manual to
automatic tuning is generally done with the band selector switch, This switch
tnen hag three positions: the first for the broadcast band manual tuning, the
second for the short wave band manual tuning, and the third for the broadcast
band automatic tuning,

On the Zenith No, 5528 Chassis the right-hand butiton serves to shift
operation to manual tuning and aliows the regular tuning system to function,
When one of the automatic station selecting buttons is then pressed in, the
laten on the tuner releases the manual button, and the receiver is instantly
tuned to the station for which the button selected was previously adjusted,
Wnen the tuner is thus set for automatic operation, the antenna is coupled to
the input of the 1st detector, a type GA8G tuve, tarough a 50-mmfd condenser
C-2; and shunted across the grid tuning coils is the semi-fixed condenser C-5,
This condenser aiso serves to compensate for variations in antenna capacity.

It is pre-=set at the factory and seldom requires re-adjustment,

In the oscillator system it is necessary to alter the tuning curve so as to
provide tracizcing between the oscillator and lst detector circuits; for since
the osciilator operates at a higher frequency, the inductance of the oscillator
coils must vary at a slower rate than the inductance of the R,F. coile as the
receiver is being tuned. In capacity-tuned oscillator circuits it is common

practice to connect a fixed condenser, called the padder, in serles with the
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tuning condenser to reduce the rate of capacity change as the condenser is
turned. Alsoc, a small trimmer condenser ls connected across the oscillator
section of the tuning condenser for establishing proper *in step! tuning at the
high frequency end of the dial,

Similarly, with inductance tuning it is necesgsary to use a padder coil
for correcting the rate of inductance variation and a trimmer coil for "tying
in" the oscillator and lst detector tuning systems, However, an important point
to bear in mind here i1s that where in a capaclity tuned system the padder con-
denser is connected in series with the gang condenser to secure the proper
tuning curve over the lower frequency range, in an inductance (permeability)
tuned circuit the low frequency padder coil must be connected in parallel,
Where the trimmer condenser is connected in shunt with the tuning condenser
for establishing correct high frequency tracking, in an induc tance tuned circuit
the trimmer coil is connected in series,

In the Zenith circuit a small properly designed trimmer coil is connected
in series with the grid end of the automatic tuning coils, but kept out of
their magnetic influence, to establish the required instep tuning over the
higher frequencies. Also, a padder winding, coil No. 3 in the circuit, is
connected in shunt with the automatic tuning colls to produoe the proper induc-
tance variations, and the necessary tuning curve, for correct tracking over the
low frequency range, In addition this coll No. 3 also serves as a means of
coupling to the oscillator plate circuit. These two special windings thus
function in the same manner as the padder and trimmer condensers in a capscity
tuned sy"stem,

It is a simple matter to adjust and set the station selecting buttons on
the automatic tuner, The recelver is turned on and allowed to warm up for at
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least 15 minutes so as to attain normal operating temperature. The desired
stations are then selected and assigned tc their respective buttons; the low
frequency range button being at the left. Care must be taken, of course, that
the station frequency falls within the tuning range of the selected button.
Pirst the manual tuning button is pressed in, or the selector switch is
sét for menuasl tuning on the broadcast range, and the station with the lowest
frequency is tuned in mamually., This tuning should be very exact. Then the
first button is pressed in and the corresponding adjusting screw is set until
the same station is again heard clearly, or until the tuning indicator (if
tre set is equipped with one) indicates correct tuning. The manual tuning button
is then pressed in again to permit checking the station response on the automatic
tuner with the response on manugl tuning, so that optimum setting is obtained.
The second station is next tuned in mamually and the second button adjusted
in a similar manner. The same procedure is followed for the remaining buttons.
Never should it be attempted to adjust a button for a station the frequency of
which lies Just at the limit or slightly beyond the tuning range of the button,
Also, in each case tuning should be switched dack and forth from automatic to

manual several times to insure accurate setting of each button adjustment,

FIG, 2. Belmont
Radio Model 1075
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BEIMONT RADTO MODEL 1075

The Belmont Radio Corporation (abbreviated BRC on some receivers) Model
1075 is a 3-band superheterodyne receiver that is also equipped with an auto-
matic push-bution tuner employing permeability tuned coils. A tuned R,F. stage
precedes the composite 1st detector which feeds into a single-stage I,F. amplifier
peaked at U465 kc. A4 6Q7G tube in the 2nd detector demodulates the signal and
supplies the audio signal voltage and the A.V.C, potential., The triode section
functions as a 1lst audio stage and is resistance coupled to a 6J5G triode which
together with another 6J5G as phase inverter feeds into a pair of 6K6G pentodes
in resistance-coupled push~pull, A4 type 6U5 tuning indicator tube is provided
to assigt in mamual tuning,

The automatic tuner has 10 buttons numbered from left to right. Button No, 1
at the left is the Off button, and when pressed in shuts off the power supply
to the set. Wnen amy one of the other nine buttons are pressed in, the latch
releages button land turns the power on., Button No. 2 adjusts the receiver
for manual tuning or the broadcast band, button No, 3 for medium wave reception
including the amateur, police and some commercial frequencies, and No, 4 for
American and foreign short wave reception. On each of these three bands tuning
is accomplished with the regular 3-gang condenser and assocliated coil gystem,

When any one of the remaining six buttons (5, 6, 7, 8, 9, 10) is pressed
in, tuning is switched over to the permeability tuned coils, Also at the same
time a 4Y-pole double-throw switch is thrown so that the tuned radio frequency
stage is disconnected from the circuit, This ewitch is illustrated in the auto-
matic tuning position in the diagram. The antenna 1t will be seen leads directly
to the automatic tuning coils and from these to the control grid on the 648
mixer tube, The R.F. stage thus is inoperative. When button 2, 3, or U is
pushed in again, tuning is switched back to manual, the 4 P.D.T. switch is thrown

back, and the R,F, stage functions ahead of the mixer,
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Xach of the buttone from 5 to 10 controls a pair of coils consisting of an
antenna tuner and an oscillator coil, Buttons 5 and 6 tune from 1550 to 1000
ke,, buttons 7 and 8 from 1100 to 680 kc., and buttons 9 and 10 from 830 to
520 kc. The high frequency buttons are at the left and the low frequency at
the right hand end,

To sst the automatic tuner, six stations are selected and assigned to
buttons that cover the tuning range within which the stations fall, A station
is tuned in mamially to exact resonance as indicated by the tuning eye,and then
the assigned button is pressed in. The same station is tuned in again by
adjusting the screw through the station tab opening directly above the button,.
To check on the tuning accuracy, tuning is switched back to mamual tuning, and
if the station appears with the game volume and clearness for either setting,
ths automatic tuning adjustment can be considered satisfactory. The station
call letter tab is inserted in the opening, and the remaining dbuttones are get
in a similar manner,

WESTINGHOUSE MODEL WR-26k

The Westinghouse Model WR-264 is an A.C. operated superheterodyne receiver
that has three tuning bands, and is also equipped with an automatic push~button
station selector. This automatic tuner has 7 operating buttons, the first six
from left to right for station selecting, and the 7th (labeied Dial Tuning)
for shifting from automatic to manugl tuning, On this 7th button the gang
condenser is connected across the antenna tuning and oscillator coil systems,
and the automatic tuner is cut out of the circuit,

A dual tuning system is used with the automatic tuner--a series of pre-set
trimmer condensers are used for tuning the antsnna and a corresponding group
of premeability tuned coils for the oscillator. In other words, capacity tuning
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is used for the antenna coupler, and inductance tuning for the oscillator system.

Pressing in any of the six station selecting buttons then cuts in a trimmer across

the antemna tuner and a pre-adjusted coil into the oscillator system.

Setting the automatic tuner for station selection is quite simple,

After the

set has been allowed to warm up for about fifteen mimutes, the Dial Tuning Button

is pressed in, and the first station (lowest frequency) is tuned in manually until
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the tuning indicator
shows exact resonance,
Button No, 1 at the
left end is then pushed
in and No, 1 oscillator
core 1s adjusted until
the station is heard
best, No. 1 antenna
trimmer is next adjust-
ed for maximm output
on this station, The
two adjustments should
be re-checked to insure
optimm setting, Tun=-
ing is switched back to
Dial Tuning and the sta-
tion response compared

for the two settings.
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The next station of higher frequency is then tuned in mamially and button No,

2 is pressed in, The same adjustments as for button No, 1 are made until the sta-

tion appears with maximm response,

ANT. TERM. BRD.
2706

T~ CONNECT LINK TO TERAM. A

The remaining four buttons are then set in a

157-DET. §05C.

68

c4 /
fo|
IF INTEREERENCE FROM STRAONG L mmfF
LOCAL 'ﬂunﬁ'.!rnl SrRriom IS /
-~
e

NEQUNTIRED =
MOVABLE SEGMENTS

W (#oTOA) »

c2 - O — / | \

L3-0.25n
]
—J—I—

L4-4.4n

L5-40a
A PRI
°
b
'

{
|
|

A ] |‘
A =3
" 330000
{

1 F AMP
65(7

|
1
o Hois Teams |

L y

A BAND

" RANGE SELEC TORM SHOWN 1N vuu‘rmr:
b OO TUNIN G= PO SITION. AQT ATE MNC
CLOCHMWISE FOR "4, B & C nae~ox1

e
20

4 movasLE
SECMENTS g
(0T 0RI 2

’
s \|

c35- 36’
120-470

INPAIRS ASIHOWN

NOTE - e
SWITCHES OPRATE | $ 5 -

56
Br DOTTED LINE

WMArE

['f‘ Kﬂ b\i \57 Lsaj.ss

N N ) \

c€37-38 €39-40
65-200 30-180
L L3

sS4 - 510

CL I I
wEon

17 -
30
59 -

S

e e e ——

A BAND

Sweren
PROGRE SSES
" TIIS
| OIREC TON. c29
100
-

20 JL2

FIG. 4. RCA Victor Model 87Kl

._1510 LSII KSII (3!! Ksu ksl!

30
K ¥ 7
)
| ° i L
Z sz| L
// 4 o '

-

1 Arze Jues Jize Joas
3G ¢, 50 6
. ¥ | » i
\
¥

similar manner, the sta~
tions being erranged in
the order of their in-

creasing frequency,

RCA VICTQR MODEL S7K]
The RCA Victor S7K1

is an A.C, operated 3=band
superheterodyne receiver
equipped with seven tubes
including a tuning indica=-
tor. The circuit is of
standard design and con-
struction, but contains an
interesting feature in the
second detector for pro-
viding the residual bias
for tne I,F, amplifier and
mixer tubes, One diode

of the 6H6 tube serves as

the second detector and also provides the sudio voltage as well as the A.V.C. poten-

tial,

The plate of the other diode is connected to the ground through resistor R-5,

while the cathode is brought to a point on the voltage divider below ground poten=—

tial,
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As long as no signal is coming in, a steady current thms flows

through
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this second diode and develops a potential across R~5, and this drop
serves as the normal grid blas for the I.F, and mixer tubes. When a signal is
received, rectified current flows through the first diode and also builds up a
potential across the load resistor R-5. When this potential exceeds that built
up by the no-gignal current, the difference functions as an A.V.C. potential
‘that reduces the sensitivity of the first two tubes so that the input to the
2nd detector is maintained at nearly a constant level,

A bass-compensated volume control supplies the signal to the grid of the
1st aundio tube, a type 6F5, and in the plate circuit of the same tuve is a
continuously variabie tone control,

The range selector switch has four positions. With the switch in the 1lst
or extreme counter-clockwise position, tuning is ghifted to the automatic
push-button tuner, which is equipped with six buttons. In this automatic tuner
a dual system is uged, in that a set of trimmer condensers is used for tuning
the antenna tuner, while a set of permeability tuned coils is used for the
oscillator gystem. Upon tracing the circuit of the oscillator pection of the
0A8 mixer tube it will be seen that the geries of oscillator coils I-20 to
1.26 is ghunted by a special coil L-10 which functions as a padder coil to
ingure proper low-frequency tracking, The same coil also serves for coupling
the system to the plate circuit of the oscillator,

Each button on the automatic tuner controls a trimmer condenser and ite
associated oscillator coil, This means that there are two adjustments necessary
for the proper setting of each button. The successive buttons are set for
station selection in the following manner, The buttons are numbered from left
to right, Buttons 1 and 2 tune from 540 to 1160 kc., buttons 3 and 4 from 600

to 1260 kc., and buttons 5 and 6 from 770 to 1550 ke. The stations should be
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assigned so that their frequency fal ls well within the tuning range of the
gelected button,

The receiver is turned on and allowed to warm up for about fifteen minutes,
after which the range Selector Switch is turned into the second or Broadcast
position and the first low frequency station tuned in, The Selector is then
set into the Electric Tuning position and button 1 pressed in, The same station
is again tuned in by carefully adjusting firét L-20 the ogcillator coil and then
C-35 the antenna trimmer, It is well to shift the Selector back to manual
tuning in the Broadcast position and compare the station response on both
electric and manual tuning.

In making the various adjustments the tuning indicator should always bteé
observed carefully, and tuning corrected for minimum width of the dark sector
of the eye, If the trimmer adjustments appear to be broad due to A.V.C. action
in the set, a very short antenna of only a few inchss in length should be used,
Just enough to not more than half close the magic eye. This keeps the signal

below the level at which A.V.C. cuts in,

MOTOR DRIVEN AUIOMATIC TUNING SYSTEYS

Motor driven automatic tuning systems, as the name guggests, employ a
small electric motor for turning the main tuning condenser to a pre-determined
setting to bring in a given station, The automatic station selector again
includes a series of push-buttons according to the number of stations for which
the tuner is designed, and pressing any one button closes the circuit to the
motor and setg it in motion. The motor then continues to turn the condenser
until a position is reached where contact for the selected station is made.
Here the circuit is broken, the motor stops, and through the action of a spring
becomes mechanically disengaged from the main tuning mechanism. If another
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button is later pressed in, the previous button is released, and the motor
turng the condenser into the position for which a pre-setting has been estadb-
lished for this particular bdbutton,

EARLY MOTOR SYSTEMS VERY COMPLEX

The early motor driven systems were very complex in their mechanical
design and operation, They included a series of circuit making contactors,
reversing switches, delicate relays, and other gadgets, all of which not only
invited endless trouble but to a great extent helped to defeat the very purpose
of automatic operation for which they were intended, When a button is pressed
in on one of these systems, it closes the motor circuit, and the motor starts
in the direction it was last turning. It continues until it touches the
selected station contact, or until the condenser rotor reaches its limit of
rotation. At thig instant the mechanism trips a reversing ewitch and the motor
is caused to rotate in the opposite direction until contact is made with the
selected station segment,

Such operation requires comsiderable time, for often the motor must turn
through nearly twice its range before the selected station contact is reached,
Also, unless all adjustments are absolutely perfect, the reversing switch will
not function correctly, and the motor will jam and clog up the entire mech-
anism. Should some of the points on the contactors become corroded or the
relays not respond instantly, the receiver becomes inoperative. As a result,
these first motor driven tuners proved anytiing but satisfactory. However, they
gserved as a good introduction, and means and wéys were goon deviged for eliminat-
ing these sore spots and developing a tuner that really is automatic.

PRESENT DAY MOTOR DRIVEN TUNING SYSTEMS

Present day motor driven tuning systems have really been greatly simplified
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in construction and operation. The push-button station selectors are also of
the latch release type but when a button is pushed in and the circuit closed,
the motor turns inumediately in the direction toward the station contact selected
by the button. This is accomplished by having the successive station selector
segmente contact a brase disc or drum that is mounted on the rear of the
condenser shaft, This selector disc, as it is called, is separated or split
into two segments by a layer of insulating material.

The tuning motor has two separate field windings, one for causing rotation
in one direction, and the other for rotation in the opposite direction. One
half of the selector disc is connected to one of these field windings and the
other half to the second field winding. The station contacts which touch this
gelector disc are mounted on suitable circular supports and each 1s connected
by means of a flexible wire toc a button on the automatic tuner., The circuit
from the automatic tuner to the motor is thus closed through this divided brass
disc,

Also, each contactor is set in such & position on the circular support
that as the motor turns the tuning condenser and also the selector disc, the
ingulating strip will come under the contactor at the condenser setting for
which the desired station is tuned in, At thies point the circuit to the motor
is thue opened, the motor comes to rest, and the receiver responds to the
station frequency to which the tuner is adjusted for this condenser setting.
When another station button is now preesed in, its contactor on the selector
disc lies either to the right or the left of the contactor to which the tuner
was last adjusted, and, therefore, the motor will turn either to the right or
left until the insulating segment comes under the newly selected contactor,

Here the motor circuilt is opened again, the motor comes to rest, and the tuner
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is adjusted to the new station frequency.

This direct motion of the motor hastens the tuning process, eliminates the
need of reversing switches at each extremity of rotation, and in addition
greatly simplifies the circuit wiring. The arrangement and action of such a
motor driven mechanism will be understood mors clearly from a study and analysis
of Pig. 4, which 1llustrates the tuning equipment used in a current RCA Victor

receiver,

MOTOR CLUTCE AND RELEASING MECEANISM

The method of engaging and disengaging the driving motor from the tuning
mechanism is quite simple in the newer motor tuning systems. As long as the
circuit is open and the motor is not energized, the armature or rotor is pushed
back out of its magnetic center by a spring coiled around the shaft, This
releases the engaging arm from the driving gear clutch, so that the tuning
mschanism can be turned freely through the manual coatrol kmnobd,

When the circuit is clossd and current flows through the motor, the magnetic
pull draws the armature forward into ths center of rotation against the action
of the spring, This allows the engaging arm to meet with ths driving clutch;
and as the armature turns, it rotates the driving gears and these in turn

rotate the tuningcondenser until the pre-determinsd setting is reached,

MUTING SYSTEMS ON MOTOR TUNED RECEIVERS

All modern elsctric motor tuned rscsivers are also equipped with muting
systeme for silencing the rsceiver during the time ths elsctric tuner is in
operation. In some sets this muting is accomplished by having the motor trip
a switch that in turn grounds the grids of the audio amplifier tubes, or renders
these tubes inoperative in some otherway.

Anothsr sgystem that is used in gome of the newer receivers is to impress
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a portion of the motor voltage on one of the diode plates of the second detector.

This causes the diode to draw & heavy current through a suitable load resistor in
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the return circuit, and the
voltage built up across this
resistor is then used as a
bissing potential on the first
audio tube to bring it dowm

to the cutoff point and thus
render the recelver silent,

As soon as the motor circuit
is opened, the diode current
stops, the cutoff bias is re-
moved, and the receiver be-
cames operative again, This
action is quite similar to that
employed in some of the earl-
ier squelch or quiet automatic
volume control systems,

WESTINGHOUSE MODELS WR~366 AND
WR=368

The Westinghouse Model 368

is a 10-tube A,C.—operated su-

perheterodyne receiver equipped for mamual tuning and push-button selected electric

motor tuning., The manual system tunes over three ranges for which a 3-position band

selector switch is used, illustrated in the diagram in the A-band (extreme counter—

clockwise position), An electron ray tuning indicator is also used, called &

Precision Eye by the set manufacturer,

Lesson 43

Page 17A




The circuit is of conventional design, with a tuned radio frequency stage
ahead of the lst detector-oscillator in the broadcast or A-band, But in the B
and C-bands this stage is shunted out and the antenna 1is coupled directly to
vhe lst detector, This is followed by an I.F. stage with permeabdilisy tuned
transformers peaked at 455 ke, The 2nd detector stage employs a 6Q7G tuve
that serves as demodulator, supplies the necessary automatic volume control
(A.V.C.) potential, operates as a lst audio stage, and also provides muting for
the audio amplifier during electric tuning operations. Iv feeds into a resist-
ance coupled push-pull stage with a phase-inverter tuve included for providing
the proper signal phase relations,

The Model WB-366 is similar in all respects to the Model 363, but employs
only a single tube in the ouvput stage. This also eliminatss the need of the
phase inverter tube,

The autometic push-button tuner is equipped with ten buttons, nine for
station selecting and one for shifting to manual or dial tuning, The circuit
arrangement of this automavic tuner is illustrated in the lower right-hand corner
of the diagram. A special windi;xg on the power transformer supplies the 2i-
volt potential for operating the motor. The nine push-buttons are connected
in series, and from each button a connection also leads to the split selector
disc mounted on the condenser shaft, From this disc the circuit continues
through the motor field and armature windings.

When a button is pressed in, as No, 5 in the dlagram, the circuit to the
motor 1s closed, the rotor is pulled forward and engages the driving gear
clutch, and the motor turns until the ingulating strip reaches the button
contact. Here the circuit is broken, the motor stops, and the receiver is
tuned to the station for which the condenser gang was pre-set, Howsver, dus
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to the inertia of the flywheel floating on the motor shaft, the insulation
line is carried past the station contact, which then touches the other half

of the disc and causes the motor to reverse. The floating flywheel is still
turning in the original direction and, therefore, slows down the reversing
movement, As a result the selector disc is moved back slowly until the ingula-
tion line is well under the station setting contact, If these reversal move-
ments are too slow or too rapid, they can be corrected by adjusting the fric-
tion tension screws on the flywheel, These screws should always be sealed
with a good binding cement. The button contacts, it will be seen, are grranged
8o that the motor will always start in the right direction and turn directly

to the station selected.

To render the receiver silent during these tuning operations, a muting
circuit 1s arranged., This is accomplished by feeding the motor-supply voltage
(a tap is shown taken off at terminal 3 on the motor) to one of the diode
rectifier plates of the 6Q7G tube. As diode current flows, it builds up a
potential across the 470,000 ohm load resistor R-8, and thies potential viases
the grid of the triode section to the cut-off point and makes the tuvbe silent,
When the motor circuit is opened, tinis bilas is removed, and the receiver be-
comeg operative again,

The brass selector disc is fastened to the rear shaft of the tuning con-
denser by means of two set-screws, It must be set so that when the condenser
is at maximum (plates fully meshed) the insulation strip is horizontal, with
the bevelled operating end at the left when viewed from the rear. The disc
should also be set so that the cormact tip plungers in the station setting
contacts project not more than 1/16th inch from the body of the contacts.

The nine station selecting buttons are adjusted in the foliowing manner:
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The extreme right hand butvon is for dial tuning., l--While the receiver is
turned on and allowed to warm up for ten minutes, the nine desired stations are
arranged in order from low to high frequencies, and the range selector switch is
thrown into the A-band position, 2--The dial tuning (right-hand) button is
pressed down, and the first station on the list tuned in accurately as indicated
by the Precision Eye, 3--Hold down the dial-tuning button, and press down
station button No. 1 at the left. Both dbuttons will stay down, and the central
dial lamp will light either brightly or dimly., U--Move station setting contact
No. 1 to the insulating strip on the selector disc, and if the contact 1is
propsrly centered on the insulation, the central dial lamp will go oute 5--
Presss down any other button in order to rslease the dial-tuning button and
button No, 1, Then press down station button No, 1 again, The electric tuning
mechanism will function to tune in the station and ths central dial lamp will
stay on. b6--Repeat the same process for station button No. 2 and the remaining

puttons in their proper order,

ECA_VICTOR MODELS 99K AND 99T

The RCA Victor Models 99K and 99T are A.C.-operated g-tube superheterodyne
receivers equipped with both manual tuning and push-button controllsd electric
motor tuning. On manual tuning thrse frequsncy ranges are available controlled
by a 3-position band selector switch, Tnis switch is illustratsd in ths extreme
counter-clockwise or A-band position in the diagram, To assist in manual tuning
a tuning inductor tubs labsled Magic Eys ies provided.

The circuit is of conventional design, except that it employs a separate
oscillator tube, with a magnetite core coil for ths broadcast or A-~band. The
I.F., transformers ars also psrmeability tunsd. In ths 2nd detector stage a
6Q7G tube providss demodulation, supplies the required A.V.C. potential, operates
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as 1lst audio amplifier, and also functions to mte the audio amplifier during
the time the electric tuning motor ig in operation., A resistance-coupled push-
pull stage with a pair of 6F6 tubes is used in the audio output with a 6F5

tube functioning as phase inverter,

Electric tuning is controlled by an 8-button station selector, the button
at the extreme right being used for shifting to manusl or dial tuning. These
automatic controls are illustrated in the lower right hand corner on the circuit
diagram, A special winding on the power transformer provides the 24-volt
potential for operating the tuning motor, The & station buttons are connected
in series, and each is also in contact with the Aivided selector disc mounted
on the condenser shaft, From this point the circuit is completed through the
motor field and rotor windings,

¥hen a station button is pushed in, the motor circuit is closed through
the corresponding station-setting contact and half of the selector disc. The
rotor is pulled forward, 1t engages the driving gear clutch, and turns the
tuning condenser, Rotation continues until the insulation strip cowmes under
the particular station setting contact, and the motor circuit is broken, But
the inertia of the flywheel floating on the condenser shaft carries the insula-
tion strip past the station contact so that it now touches the other half of
the disc., Thig reverses the motor, but the floating flywheel is still turning
in the original direction and, therefore, slows down the reversing motion of
the motor. As a result the selector disc is moved back slowly until the insula-
tion strip is again under tke station contact. This breaks the circuit and
stops the motor mechanism, The flywheel adjustment screws should always be
set to give the least number of reversals with the chassis in the normal
horizontal position,

Lesson 43 Page 21




The divided se-

lector disc which is

fastened on the rear

t
- § e P (o) ot
3 1ha LIPS, - o i w ] ~ m
N oS Oorded Bt m.s Qo f P S_mﬁwi "u ] g ann
= o o p e 3 m m.
IR REEEERE L S PR T EE LSS LI I3 53 b : g
B en BB  FROd e (L ST RS 5 v EER R a8 5
O g g O+ P P g emt n s o e L oo )}
(3] h.ma O &y 5 Q 0 o} O 0O — £ o + O fHrdP O0QP P ~
giPnolin Ao il o BAHASRA HyASB AR (BEEL O T g
SQoopagadyg m.m.m g8 808 o 0 :mh.m v gOduy b Mnmu.u
i PEEERE T E T EE IS R T E TR A LR T Ly
Bt e gt dl et RH HERROQERTe Pa g Bz E
tdn@o%ﬂtdm PS8 89 5'gd E Ba® s 588083 e
E UG R rEoMEARE 9.0, AfSReteidleds AYE
Mﬁmuomlddaehr ,m 3] ,W .n m.deomoms.m.a.m.memew.mﬂ am
R BEREEREdEREEdSYE S ECgRdaRHEEREE RS BRT & =
L ARETS rtee
e SIHILIMS

Sbﬁﬂ nOLVAS  H01D3713S NOILVLS

Tviol
£

RO T YA, ed
S
-
N
\’:(k

00—

6ld, 824 poamol SONVI VIO %

ETETOTET, o o

: RN SHILVIHTIVOL
wovne YOOVE )
€5y oswsz| 10 Juol
210 SLvangd N vose2 1ved| s i
N o L
BOLIF IS - NOILVLS s 2¢Y Tasers
Qim0
&S : ¥00S1 1gH AL
S
cu! m H_ m = ..U(&a._.
..%..ﬂﬂ ™ 29 V00022 Y~ QNI mmu
[y —
wn L ¥ILEIANI N 7Y
. S49 ‘adW nu!am_w 1]
S s2'0 :
O ~Lvd i

= :og.oo. ooy

; | oot
NOLLIES | NMONS Juv SIHOLMS 1ONVY O
000005 - \ i 7
M N o 510° . i
0ULNOD T0A NOLLOINNOD 0]
WIOLDM L HONOY ”° '
“ - nove Av : o al
¥ 2 VI0HLIIA p.uumw
. v0000ZZ €y
i -w- n Su- o]
@ x (] 4%
T SO0 |-
i) A TS
voegn: in| ‘o
2
400! of
N, wTIET
3 4
(noLLAE AX
HSNd ONVH-1437)
HILIMS

VIOYLIIA

IESSON 43

¥oU2373¢ .
Ivy
’




The eight station selectving buttons are adjusted in the following manner:
l, Make a list of the desired eight stations, arranged in order from low to
high frequencies, 2, Turn range selector to A-band, turn power on, and allow
10 to 15 minutes for warming up., 3. Press down the dial-tuning (right-hand)
button, U4, Manually tune in the first station on the 1list, using the Magic Eye
for accurate tuning. 5. Hold down the dial-tuning button, and press down
station button No, 1 (second from left). Both buttons will stay down, Move
station-setting contact No, 1 to the insulating line on the disc at rear of
gang. When the contact is correctly centered on the insulating line, the
central dial lamp will go out, 6, Press down any other button in order to
release the dial-tuning button and station button No., 1. Then press down
station button No, 1 again., The electric tuning mechanism will function to
tune in the station, and the central dial lamp will stay on. 7. Repeat this
process for the remaining stations,

STETARD-JARNER MODELS G1-111, 98-1l1, AND 91D-111

The Stewart-Varner chassis No, 91-111, 98-111 and 91D-111 all are alike
in circuit arrangement, and differ only in their power supply rating. The
circuit sysvem is an ll-tube (including tuning in?icator) 3-band superheterodymse,
employing a preliminary 6K] R.F. stage end a 6J5G oscillator, both feeding into
a bL7G 1lst detector., A single I.F. stage feeds intvo a 6R7G 2nd detector that
also supplies the A.V.,C. potential and functions as phase inverter, A OK7J
is used as 1lst audio amplifier and is resistance coupled to a pair of 6V6G
output tubes in push-pull, Two type 5W4G rectifier tubes (the plates of each
ties together) are used as half-wave rectifiers to render full-wave rectifica-
tion, A 3-position band selector switch is employed, illustrated in the diagram
in the broadcast position,
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These receivers can be tuned either manually or by push-~button electric
motor tuning. The automatic tuner employs 10 buttons numbered from left to
right, Button No,lat the left is for manual tuning, and when pressed in it
opens the motor circuit, and the condenser gang is turnel by means of the control
knob provided on the receiver panel, Button No, 10 at the right is for reiote
control, and when pressed in it releases all the otner buttons so that the tuning
motor can be operated by a remote push-button control unit, This is attached
to a 20-ft, cable at tine receiver end of which is an ll~-prong plug that fits
into a corresponding socket at the left rear of the receiver chassis,

The motor is of the direct turning type with two field windings, each
connected to one section of a divided brassg drum which is mounted on the rear
of the condenser shaft. The eight station selecting buttons are connected in
series and through color-coded wires to contactors on ti:xis drum. When a station
putton is pressed in, the circuit to the motor is closed through the lead that
connects tris button to the contactor on the drum. The motor turns tihe condenser
toward tihe active station contactor; and when the contactor passes over the
insulated divider, the circuit is opened and the motor stops, When anotner
button is pressed in, the previous button is released, and the motor turns the
condenser to the new active contactor

A muting system is also used for silencing the receiver while the electric
tuner is in action, While tine motor is at rest, the rotor is forced backward
out of the magnetic center by the action of a colled spring. When the motor
circuit is closed, thne rotor is pulled forward by the magnetic field, causing
it to close a switch which short-circuits tne grids of the output tubes, and
tnis silences the receiver, As the motor comes to rest when the desired station
is tuned in, the rotor slides vback again, the switch opens, and the receiver is
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operative,

Two degrees of selectivity are provided in these receivers. Pushing in
button No. 1 at the left for manual tuning provides maximum selectivity, But
if one of the eight automatic station selecting buttons is pushed in, the manual
button is released, and through the action of a double~throw switch mounted on
this button an additional coupling coil and series resistor are connected into
the gecondary of the lst L,F., transformer. This broadens the tuning appre-
ciabdbly during automatic operation and overcomes the need of automatic frequency
control, If this broader tuning is wanted for mamual operation, button No. 10
(the button at the right for remote tuning) is pushed in., This clears all the
other buttons, cuts out the motor, and inserts the broadening I.F. coil.

The eight station selecting buttons are set up in the following manner:

A good antenna system is necessary to provide ample signal voltage. 1, Turn

on the set and allow it to heat up for at least 15 minutes, 2, Select the &
desired stations and arrange them in order for increasing fregquencies, 3. Move
the "get-up switch" which is mounted on the back of the chassis to the right.
4, Push in the manual button No.lat the left, and with the tuning lkmob tune
in the first station (lowest frequency) on the ligt, carefully observing the
tuning eye for accurate adjustment, 5, Push in button No., 2, the first auto-
matic station selecting dbutton, The lamp mounted on the back of the chassis to
the right of the selector drum should light, unless the tuner is already set
for this station and then it will not ligiht. 6, Adjust the contactor for this
button by looseninz the knurled nut about one-helf turn and sliding the contactor
along the bridge to the point indicated by the white arrowhead on the side of
the round drum. At this point the lamp at the rear of the chassis will go out.
When the setting is as accurate as possible, tighten the knurled nut again,
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This completes the set up for button No, 2, the first automatic station
button,

7. Button No. 3 (the second automatic station selector) is then set up
in a similar nanner, as are the six remmining buttons from No, 4 through No, 9.
The station frequencies should all increase from left to right, 8, After all
eight buttons have been set up according to the above procedure, throw the "set-
up switch" at the rear of the chassis to the left again so that the white dot
shows. This closes the tuning motor circuit, and makes the automatic push-
button tuner ready for operation,

Provisions are also nade go that these receivers can be tuned from a
renote position to witlhiin 20 feet of the receiver cabinet., The remote control
unit contains eight station selecting push-buttons and a volume control, This
unit is connected by a flat flexible cablé to an 1ll-prong plug which fits into
a corresponding socket at the left rear on the chassis,

To connect this remote control unit proceed as follows: Turn off the radin
set, and remove the wire connector that joins the two holes next to the white
dot on the 1ll-hole sgsocket, Important--if the remote control unit is later to
be disconnected and the ll-prong prlug is removed, this wire connector rmst be
returned into the two holes in the socket adjoining the white dot, for as can
pe seen from the circuit diagram, this wire connector closes the catiiode circuit
of the 6K7 lst audio tube wien the ll-prong plug is not in the socket.

ifter the wire connector is removed, insert the plug into the socket and
locate the remote control unit wherever it is desired within range of the cadle,
The remote control unit buttons, it can be geen from the diagram, are in parallel
witia the buttons on the set tuner, and correspondingly numbvered buttons will
tune in the same stations,
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The remote volume control is in addition to the regular manual control on the
receiver, and the remote control can never increase the volume above that permitted
by the control on the set. Therefore, the control on the set must be adjusted for
the maximum volume that may be wanted from the remote control, and the latter is

then used merely to ruduce the volume to the level desired,
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