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AUTHOR'S NOTE

The information in this section of Volume IV of Rider's "Perpetual
Trouble Shooter's Manual” is offered with the hope that it will be of aid when you
are ocalled upon to analyze some of the special circuits contained in the major vol-
e e

No effort is being made to presemt these facts in the form of text
covering operating principles, It is likely that you,as the reader, may find some-
thing which intrigues you, missing from these pages. If so, we ask your indulgence.
To describe every innovation presemt in the radio receivers produced during 1933,
would in itself, require anocther manual as voluminous as Volume IV, The items we
have selected for discussion have besn the subjects of conversation and correspond=-
snce for some time past.

With respect to material missing from this section, may we suggest
that you glance through the major volume. You will find numerous explanations of
the special cirecuits employed by the respective menufasturers, It was deemed un-
necessary to repeat in this section, any material which appears within the binder
of Volume IV.

Since we pay so much atteumtion to vacuun tubes, it might be well
to offer cortain pertinent suggestions of value during the perusal of this section.
Information offered as pertaining to the application of any one type of tube, should
be interpreted as being equally applicable to any equivalent tube of like type,
although the two tubes may differ in heater rating. As an example, data conesrning
the circuit design of the 6B7 is applicable to the 2B7, although the latter bears
a different heater rating,

£t the same time, we wish to call special attention to the fact
that these few pages camnot cover all possible applications of tubes and their cir-
cuits, In other words, statements made in connection with the application of any
one type of tube, does not limit the use of that tube to just the arrangement dis-
cussed, Numerous other modes of use may be in force, yet not included in this
brief resume.

All statements and opinions contained in this special section, are
those of the writer and in no way involve any of the manufacturers or their engineers
whose namcs may be referred to in connection with receiver models.

We wish to expressly state that reference to any manufacturer in
this section in conmnection with any circuit does not mean, unless a statement is
made to the contrary, that the circuit being discussed iz used by that manufactur-
er only., It is very likely that a large number of manufacturers make use of the
system in question, This fact must be remembered.

May we express our thanks to those who were helpful in the preperat-
ion of this section

March,1934 John F, Rider
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Duo=Diode Triodes and Pentodes 25-5,55,75,85,2A6,6C7,6B7 and 2B7 and equivalents
used as combination detector, AVC and a-f amplifiers.

These tubes are used in any number of receivers and in several ways, In
sone instances only detector and a-f amplification is accomplished. In other cases all
three functions are secured. With respect to the latter arrangement, there are several
ways in which the diode elements may be employed. Y ithout any attempt to associate the
circuit shown with the receivers in which it is used, we shall shuw various applications
of these tubes, as found in receivers included in Volume IV,

The 6B7 used as an AVC, detector and a-f amplifier is shown to the left.
The signal voltage (i=-f) is fed into the diode plates, These two plates are jcined. The
6B7 current between the diode plates and the cathode flows through

AV.C-DET AF the 500,000 ohm volume control., The direction of this current

—] is such that point (1) is negative with respect to point (2)
_Q[?giii which is the chassis and also the junction for the 637 cathode,

The r=f, mixer or i-f tubes, whichever is being subjected to
/ I—"+J the controlling bias is joined to point (1) along the 500,000
* ' ohm resistor. The d-c voltage developed across this resistor
k_]aoz is fed to the tubes being controlled as the automatic volume
J200v  control bias,
L ooor 500 M
3 mica At the same time, the rectified current flowing through the
"TAL—TL 580 volume control unit is the a~f signal and is picked up by the
‘Iéoov moveable arm of the potentiometer and is fed into the control
grid of the pentode portion of this tube; is amplified and
:_irz°°“ passed to the load unit comtained in the plate circuit.
OL.CONT

The stronger the i-f signal fed into the 6B7, the greater the current
flow through the diode~cathode circuit and the greater the controlling bias fed to
the tubes preceding the AVC-detsctor-a-f amplifier, thus reducing the amplification
available with this tube and maintaining the output of the a=f portion of this tube
at a constant level., Of course manipulation of the manual control shown, varies the
output volume, The bypass condenser shown function to keep the respective currents cut
of undesired ocircuits,

The system shown can be considered as being basic witl respect to the
general use of duo-diode triodss and duo-diode pentodes. The oirouit would function in
like manner if the tube were a duo-diode-triode in place of the duo-diode pentode., In
other words, the circuit function remains unchanged if the screen and suppressor grids
are removed. The same is true if, instead of having just one resistor, the 500,000 olm
potentiometer constituting the load on the diode-cathode circuit, several series resis=-
tors were used; the fixed resistors apportioning the controlling bias for the other
tubes, and the variable resistor (potentiometer) controlling the a=f input into the
triode or pentode portion of the tube. A number of different arrangements of such AVC-
dotector and a~f amplifier circuits is shown below. The seoond schematic from the left

75
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illustrate34§ﬁ11 wave rectification attained by employing a split or tapped input winding
in contrast to the normal half wave form of rectification showm in the other schematics,
In some instances filter networks are included so as to keep currents in correot paths.




Delayed AVC Systems

This system is used in many receivers, although not necessarily
exactly as shown in the Majestic receiver illustrated, It is usually employed when a
element or tube is used for detection and another for AVC,. 4t the seme time, it might
be well to state that all of
the receivers which employ such
use of the duo~diode tubes may
not be employing the system for
delayed AVC eoction. The lejestic

6555 G 555" 2195
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receiver shown to the right uses

two windings to feed the two di-~ = =g J£Ui 5 LA

ode plates. ' s - ez I lged |
In operation, one : ;ICH?L;H

diode plate ies used for AVC acte =
jon and the other dicde plete is P 3 S e o
used for detection. Referrirg to

the wiring diegram, the upper plate is used for detection. The rectified current flows
between the upper diode plate and the cathode via the potentiometer R=8, The audio
voltage devlcped across this resistor is fed into the contrel grid of the triode port=-
ion of the tube,

The lower diode plate is used for AVC, The rectified current csuses 2
d-c voltage to be developed ecross the resistors R-7,R-10,R-11 and R-12. Properly
apportioned this voltage is fed to the ocontrol grids of the ref, mixer and i-f tubes,
Constants are selected so that the AVC action will take place orly after the signal
voltage reaches certain pre-determined velues,

Automatic Selectivity Control

Use of the individuml diode plates in the duo-diode triode for automatic
selectivity control is shown to the left, as used in some Atweter-Kent receivers, It is
possible thet this seme or closely similar
systen is used in other receivers. Examinat-
ion of this schematic and reference to any
other in question, will disclose whether or
not the other circuits employ a similar
arrangement ,

Note that the two diodesreceive
their signal volteges via two fixed conden-
sers, C~15 and C-18, The upper diode D-1 is
used for the AVC action, At the same time,the
lst detector or mixer suppressor is joined to
the same circuit. This functions as en auto-
natic selectivity control,

The lower diode, D=2 is used for
detection, The rectified currert flows thru
the volume control potentiometer. The moving
arm in sorics with the 0,01 mfd condenser C=18 feods the a-f voltage imto the control
grid of the triode portion of the duo~diode-triode tube.

Referring again to the AVC portion of this receiver, you will note that
the control grids of the r-f and i-f tubes are joined to the controlling resistance
network.

Several of the Grunow {General Household Utilities) receivers shown in
Volume IV make use of AVC and detector operation as steted ebove.

Diode Detectors

Guite a large number of the receivers shown in Volume IV employ the
equivalent of two element dlode detectors, made by joining the control grid to the




*
plate or the plate to the cathode, Generally such systems employ & separate tube for
AVC action and another tube as the lst a-f amplifier. Several examples of simple diode
detectors are shown below, One of these, the systern used in the Zenith 770-B,775-B is

28 2L 58 - S typical of many. The 2nd
- / D{;oov £210V e I ::ov . detector has its control grid
£3v § : ov. 3 and anode (plate) joined to
o ~
()

)s-20-45
-

each other. The 500,000 ohm
volume oontrol in series with
& 0,05 mfd condenser and a 99,

it

[~ SV

lnnn 1
™
I YN
- 99-207
4
Lol

5047 T

it & i 000 ohm resistor is the coup~
i W I Skl i  1ling cirouit to feed the a-f
. . |9 e
| ""ﬁ,‘zsaga)‘” A i 2? The AVC tube is shown
55 ;i/i _ _7‘3&’ ? &E‘ xl 3k directly beneath the 2nd de-
ol A —(5’?2’ 4 sy tector tube. Its plate and grid
T are joined. The actuating sig-

nal is fed to the AVC tube from the high end of the grid winding feeding the 2nd de-
tector tube, vie a ,0001 mfd fixed condenser. The controlling bias is fed to the grid
circuits of the r-f, mixer and i-f tubes.

Seme of the Fada receivers employ a diode detector for detection and
AVC purposes,The system employed in the model NE (151,152) utilizes the cathode and
plate joined., The load on the ecombination A

fe=""""T:°\

diode detector and AVC is the series com- : N I _A
bination of resistors connected between l §;1’ : VTS e //_\
the low end of the input coil and the ] ~ : ; oeszse NiD
cathode, In reality this resistor arrange- s oy 11k

ment i: twro resistorsof 250,000 ohms each

T4 M (1) f 77

tapped at some suitable point which is Ty TRIFLE
at the junction between the two units. wivaw s || | GRID AMP
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T
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W Y .re74
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The control bias is taken 3§}
off at this point and fed to the grid oY
circuits of the i-f and mixer tubes, The
250,000 ohm resistorjzthe 0,05 mfd conden~

ser and the 1,0 megohm volume control
constitvte the coupling circuit between

the combination 2nd detector=AVC and the '

ist a=f tubte, The ,00025 mfd condenser between the diode cathode and the 0,05 mfd
blocking condenser is the r-f bypass unit. The same is true of the ,00025 mfd condenser
betwcen the diode cathode and the low end of its input winding.

TI(/ Bic A0
| R

€185 A6
CAN BLK 0F.
]

50 000w
P
4959 A5

260, 000 =~
HED BLA 7EL.

Another interestingz application of combination diode detector and AVC
is that used in the Autolite 072-A receiver. The schematic is in Volume IV, The cirouit
to the left is the breakdown of the system.

/
) 2NOIF ASSEMBLY 2M0pEr

70 A-F
g"rﬁd The AVC signel is fed to the

i=f grid oirocuit vis the 2,0 megohm unit
R-6. The AVC signal for the r-f tube is
fed to the control grid circuit via the
= 1,0 megohm unit R=3, The volume control
4 unit is R-16 rated at 500,000 ohms. The
moving arm picks off the disired a-f sig-
nal and fecds it to the a-f tube control
grid through the ,006 mfd condenser. The
2,0 megohr unit R-8 enables the applicat-
ion of the control grid bias to the lst

c# | .wwéxr  gef tube,
= 400y

Cr . 05uF 700¥ |}

Vhen tracing the complete cirouiff
T KoFGrid <— 75 it ont: a8 gshown in the manual, rorember that the
the two plugs shown in the circuit are joined,one within the other.




Diode in Zenith 475,760,765,767 (Chassis 2054)

In this receiver, the a-f voltage developed across the diode load res’' s=-
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tor is fed to the volume control via & fixed condenser of 0,02 mfd, The AVC

—

voltaye is

fed to the r-f and i-f tubes, via resistance and capacity filters, The loed on the
diode rectifier is the 120,000 ohm resistor,
The uajestic 55,59,75,195,500,560,566 (Chassis 500)

An exocellent example of reflexing is found in this receiver. The first
i=f tubc is used for i~f and a-f amplification. The second i-f amplifier is also used
for detection and AVC, Reference to the schematic wiring diegram shows this interest-
ing arrangement, Trace the
path of the signal voltage
into the first i-f tube. 250V 4o0v.

The ampliiied voltage is 6A7S er1s J GOV & 6878 250V 9!_
pessed to the 2nd i=f trans- §E§\. , —~ LN e
former and then into the Y ¥ —a

control grid of the pentode L AL ! E} q
portion of the 6B7S. The x 1128 ; ,
anplified signal is fed into T3 [ e L [
the primary of the 3rd i=f : ‘ftL L !
trensformer., f ’ A2 Teo a1 Y

The signal ¥
appears in the socondery of
this transformer and is fed
directly into the upper diode

v
plate and elso into the lower To A-F
| diode plate via condenser (=14, Tube
The upper diode is used for detection and the lower diode for AVC action, Referring to
the detector circuit, the a-f voltage appears aoross the resistors K~14 and K-15. It
is taken off this network at the junction between Kk-14 and R-15 via the condenscr C-6
and the moving arm on the resistor R-16.

It then is fed back to the control grid of the triode portion of the
6F75 tube and the amplified signal is fed to the control grid of the output tube via the
coupling condenser C-10, The AVC signal is developed across resistors R-8, R-2 and R-13.
Then it is applied to the mixer and i-f tubes (the lst i~f tube) through the resistance-
capacity filters shown.

Emerson "Mickey Nouse" 409,410,411,412 (A=4)
000t .00¢2af 38

“ r 4

The 6F7 used in this receiver plays a
dual role. It serves as a triode detector ard a pen-
tode a-f amplifier. The rectified signal appears in
the triode plate circuit. The a-f signal is fed back

Suf S
to the control grid of the pentode portion of the . %4xw “M*J_ 5‘%1_é§§
tube through the .002 mfd condenser. It reappears, /JI mgmf .
amplified in the plate circuit of the pentode port- ///[6 SHE  SuEG

ion and is fed to the output tube through the .004
mfd conderser.




f|Reflexing in the Viurlitzer C-4,M-4

This recelver is shown on page 4-1 in Volume IV, The 6B7 tube is used
to accomplish four functions, namely i-f amplification,detection, AVC and alsc a-f amp=-
lification.

KReferring to the diagram, the 6A7 feeds the i-f signal to the control
gric of the perntode portion of the tube. The amplified i-f signal appears across the
primary of the tuned i-f transformer in the plate circuit, This signal is then fed to
I'the secondary of this transfornmer and into one of the two diode plates,

Rectification takes place and the a-f signal appears across the 1,0 mege
ohm potentiometer, The a-f signal is teken off the potentiometer (Vol. Controel) by means
| of the moving arm. The 300,000 ohm resistor and the 0002 mfd condenser keep r-f out
of the cireuit, that is, enable only the a-f signal to pass back to the control grid
{of the pentode portion of the 6B7. The tuned i~f winding in the grid circuit does not
hinder the a~f signal,

The amplified a-f signal agein appears in the plate circuit of the 6B7
and is passed to the a-f output tube through the .01 mfd condenser and 50,000 ohm
|resistor.
|

I The AVC action is secured by meens of the signal which is fed from the

]penuode plete circuit to the other diode plate through the ,00002 mfd oondenser, This
|signael is at the intermediate frequency and represents but a small portion of the totsal

{i~f voltage present in the plate circuit. Rectification of the i-f signal causes & d=-c

:volt&ge across the 1,0 megohm fixed resistor,., This control voltage is fed to the control

lgrid of the 647 through the 1,0 megohm filter resistor.

| The various resistor and condensers which have not been mentioned but

1are found in the assocleted circuits, serve to maintain the corresct current paths.
!
Reflexing in the 6B7.(I-f,A-f, Det, AVC)

| Another version of reflexing in the 6E7 whersby four functions are accom=-
2lished is shown below., This particular circuit is used in the Emerson 678, Type 1. This

circuit provides emplification at an intermediate freq-
/725 #¢  uency, detection, delayed AVC and a-f emplification.

Referring to the schematic diagram, the i=f
transformer feeds into the control grid of the pentode
000 portion of the tube, The amplified i-f signal appears ac-
AT ross the i-f transformer primary in the plate circuit.
200,000 This winding is coupled to the secondary of the same i-f
200000 | transforrmer and the i-f signal is fed back to the upper
diode plate. It also is fed to the lower diode plate via
the .0005 mfd condenser shown comnected to the diodes,

lore about the second diode later.
MANUAL VOLUME]
= CONTROL

| wosse The upper diode is employed for detection. An
Somacsa examination of the circuit shows that the 200,000 ohm
4ﬁK% volume control potentiometer is a part of the rectifying

f]

or detector circuit. The portion of the complete volume
cortrol which is present in the detector cirocuit, depends upon the setting of the cont=-
rol knob. Now, it should be understood that the a-f voltage is developed across whatever
portion of this resistor remains in the detector circuit. If the movealble arm were
shifted to the extreme left end of the 200,000 ohm potentiometer, the entire unit would
be in the circuit and the meximum voltage would be developed, If the arn were moved to
the extreme right end of the control, the minimum voltage would be developed,

Assuning that some value of a-f voltage is developed across the volume
control potemticmeter, it then is passed back to the control grid of the 6B7 pentode
via the .01 mfd condenser and the tuned i-f trensformer secondary. The 200,000 ohm
resistor and the ,0005 mfd condenser related to the secondary of the output i-f trans-




10

former keep i=f currents out of the reflexed audic system. Thus the action of this a-f
volume control is somewhat different than the conventional, After the a-f signal has
been passed into the comtrol grid cirouit, it again reappears amplified in the plate
circuit and passing through the primary of the output i-f transformer, it passes through
the primary winding of the a«f transformer.

Referring to the AVC circuit, the i-f signal passed to the lower diode
plete is rectified in the diode plate-cathode circult containing 1.0 megohn resistor
and the 1000 ohm noise suppressor resistor, which also supplies the minimum bias for
the 6B7 tube. The rectified signal, properly bypassed with condensers develops & d-c
voltage across the diede -cathode rectifier and the controlling voltage is fed to the
r-f and mixer comtrol grid systems.

Wihile it is true that the system shown in comnection with this disoussion
is native to the ZEmerson 678, very similar systems are to be fourd in many other
receivers shown in Volume 1V,

Another version of reflexing in the 6B7 is shown below, This is very
similar to the previous circuit, except ror the fact that rectification for the prod-
uction of the a-f and iVC voltege is sccomplished at the same time and with the seme
diode plates. A brief explanation of this circuit
might not be aniss,

¢B7

The i-f signal is introduced into 2
the control grid circuit of the 6B7. The amplif-
jed reproduction appears in the plate circuity
in the primary of the output i-f transformer., Be-
ing coupled to the secondery, the i-f signal is
fed back to the two diode plates, which are ] .
joined to each other. %smo@ 4

AN

As is evident in the schematio,the
detector cirouit ocontains the 200,000 ohm fixed
filter resistor and the .0005 mfd condenser,which
tend to keep i-f currents out of the a-f circuit. T,
This cirouit also includes the 200,000 ohm poten- [ TIMEG
tiometer a-f volume control; that is, that port-
jon of the ocontrol left in the circuit between the moveable arm and its connection to
the 1000 ohm poterntiometet in the 6B7 ocathode circuit.,

For any a-f volume control adjustment other than meximum volume, the
a-f volume comtrol acts as a divider. Hovever, a=f voltage being developed across the
active portion of the unit, the audio signal is fed back to the control grid circuit
of the 6B7 through the .01 mfd coupling oondenser and the tuning i-f winding. The a=-f
signal, properly amplified reappears in the plate circuit and without being impeded by
the i-f transformer primary is passed to a-f winding which feeds the output tubes.,

Concerning the AVC voltage, this is developed at the time that the a=f
voltage is produced in the detector oircuit. By tapping into the detector circuit at
the intsrsection of the output i-f transformer secondary and the 200,000 olm resistor,
the proper AVC voltage is secursad for the mixer and r-f tube control grids,

This system like the other, different perhaps in constants,will be found
in numerous receivsrs listed in Volume IV,

When aligning receivers which employ & separate diode plate for the AVC
signal, it is usually possible to ground this plate so as to render the AVC systen in-
active. Howaver, it is best, whenever possible to avoid grounding any live oircuits and
to supply as weak a test sizpml as is availeble, so that aliznment will be possible
without setting off the AVC system.

Cbviously, those receivers which employ & common junction between the two
diode plates and both are used for detection and AVC must be aligned with a weak signal.
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Reflexing in the International Kadette Jr. (R-f, Det, A-f)

This receiver amploys only two tubes, One of these, a 6F7 accomplishes
three functions, namely, r-f amplifisr, detsctor and a-f amplifier., The other tube, a
12A7 is described elsewhere in this supplement.

The production run of this recsiver entailed four different changes, All
of these types are shown in Volume
IV, but only one will be shown in
this discussion. It is necdless %o
illustrate all of the types beoause
they differ primarily in the locat=-
ion of the volume control, As far
as the reoflexing system is concerned
one illustration will suffice.

As is evidont the
tube contains one ecathode, four
grids and two plates. The cathode is
coxmon to all the elements within
the tube, Actually this tube is two
tubes in one; a pentods and & triode. 4,53 . “2resc.
Reading fronm bottom to top, the elem-
ents are as follows: triode plate,
triode control grid, common cathode,

pentode control grid, pentode screen ! V1O~ ASE T
grid, pentode suppressor and peutode _E' 12eTefr J
plate, fje-

The r-f signal is fed into the pentode control zrid. Amplified it re-
appears in the pentode plate circuit (the upper plate). It is significant to note that
this plate circuit contains a winding which links the pentode plate with the input of
the output tube, At the same time, the plate circuit is also coupled to another tuned
cirouit through a condenser A-502=A, Since the winding which joins the pentode plate
to the output tube offers & high impedance to r-f currents, the signal will pass to
the tuned cirouit,

Ag is evident this tuned circuit contains a grid leak and condenser and
is a part of the control grid system of the triode portion of the tube. This is the
detector input circuit. The rectifisd signal then appears in the plate circuit of the
triode and is fed to the control grid of the pentode via the coupling condenser A=339
of o006 mfd. The volume control is in effect a variable resistor aoross the control
grid to chassis circuit,

The amplified a=f signal again appears in the plate circuit of the pen-
tode, but in this case, its path is through the winding to the blocking condenser A=338
and to the output tube control grid. The actual load upon the plate circuit of the
6F7 pentede at audio frequencies is the 0,25 megohm resistor R«265, The a- currents
do not flow through the previously mentioned coupling condenser A-502=a because its
impedance at audio frequencies is very much greater than that of the winding. Thus the
6F7 tube acts as an rf amplifier, detector and a=f{ amplifier, the first and third funct-
ions being performed by the pentode section. The detector action by the triode section.

Tuning and Noise Control In Howard lodel "Y"

The schematic wiring diagram of this receiver is. shown in Volume IV on
Howard Page 4-5., The "Y" designation must be added to the models shown in the corner
card listing. The data shown in solid lines constitutes the "X" models. The additions
shown in dobted lines comprise the change to the "Y" models.

Referring to the diagram, this receiver provides for tuning and noise
control in the following manner, The i-f signal is fed to the diode plates of the 6BT.
The load on this portion of the duo-diode pentode tube is the 500,000 ohm resistor
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#2763, Current flow through the diode plate-cathode circuit establishes & d-c voltage
across this resistor, AVC voltage is fed to the r-f, mixer and i-f tubes throuzh the
200,000 ohm resistor which joins the diode tube load.

At the seme time, the a-f voltage which is also developed across the
same resistor is fed to the a=f tube through the 200,000 ohm resistor in series with
the .05 mfd condenser and the 500,000 potentiometer type of velune control, This unit
is designated as 2725, It is signirficant to note two other facts, One of these is the
location of the neon tuning indicator in the plate circuit of the pemtode poriion of
the 6B7. The other is the electrical comnnection betwsen the control grid of the GB7 and
filter resistor joined to the duo-diode load, At the prosent moment we are considering
only the solid lines,

From what has been said, the 8B7 performs the role of 2nd detector and
AVC, If for u moment we assume the passage of a signal throuzh the tube, so that a
controlling negativs bias is apnlied to the r-f, mixer and i-f tubes, a negative voltagse
will also be applied to the contre, grid of the 6B7, since that element joins a couon |
junction with the aforementioned control grid returns,

The apolication of a negative bias upon the control grid of the §B7
will naturally reduce its plate current. The reverse is naturally true. If thers is no
signal pessing through the 6B7, its plate current will be meximum, since there is no
negative bias being applied to the control grid, This is the situation when the receiver
is not tuned to a station, The result is that the neon tube glows with maximun bright-
ness, The design of the recelver is such that this glow flashes the word "detuned".

when a signal is applied, the negative bias is applied; the plate cur-
rent is reduced and the neon tube contains a shorter column of brilliant light and the
word "tuned" is visible. It is apparent that the finer the tuning, the lass the li-ht
in the neon tuve. (Complete instructions pertaining to the adjusiment of this tuning
light accompany the service deta in Volume IV, See page Howard 4=-%,)

Now for the noise control. Reference to the schemstic wiring diagram
will show that the control grid of the noise control tubs (shown in dotted lines) also
is connected to the point of negative potential which supplies the verious tubes in the
receiver. Furthermore the soreon of the noise control tube joins the screen of the 8B7,
On the other hand the plate of the noise comtrol tube joins the sereen of the lst a-f
tube. Let us now see what happens.,

During the time that the receiver is being tuned and no signal is
heard or rather,no signal is passed into the 6B7, the preceding tubes are functioning
with maximum gain. Normally this would result in noise, However, since there is no
negative bias on the noise control tube, its plate current is quite high. 45 a matter
of fact it is so great that it reduoes the voltage at the screen (to which it is joined)
of the a=f tube and also the plate voltage of the a-f tube, to the extent that this
tube does not amplify. Consequently, the receiver output is quiet,

When a station is tuned in accurately, the meximum bias (negative) is
applied to the control grid of the nolse suppressor; its plate current is reduced to
minimum and the voltage at the screen and plate of the a=f tube are maximum and great-
est gain is secured.

The 25=Z=5 Rectifier

This tube, quite comnonly used in the modern universal AC-DC receiver
is in reality two helf wave rectifiers contained in one envelope. The envelops cont-
ains two anodes, two cathodes and a double filament or heater, The anodes and cathodes
are independant, whereas the two heaters have & corunon comnection and are used in ser-
ies,

When employed as a conventional half wave rectifier, the two anodes
are joined in parallel and the two cathodes are joined in parallel, Because of the
desizn of the rectifier, it is possible to employ each set of anode-cathodesas an




individuel half wave rectifier, At the same time, one set of elements comprising a
half wove rectifier can be employed to feed one load and the other set can be used to
feed an entirely separate load.

Since the complete rectifier with the eloments connected in parallel
is rated at 100 milliamperes, it is simple to understand that each pair of elements
comprising a half wave rectifier would be rated at 50 milliamperes,

4 salient feature of the 25245 is the ability to supply an output vol-
tage, when used on an AC line, which,without recourse to a step-up power transformer,
will be about twice the value of the input voltage. In other words, the tube can be
used in a voltage doubler circuit,

The three items mentioncd thusfar are to be found in abundance in
AC-DC receivers illustrated in Volume IV, It might be well at this time to offer basic
circuits illustrative of the conditions mentioned. This to be followed by some examp-
les of the practical applications,
The 25-Z-5 As A Convemntional Half Wave Rectifier

An examination of the basic half wave rectifier application of the

25-Z=5 as shown in the schematic wiring diagram to the right HALF ~WAVE CIRCUIT 4
will bring to light the fact that the rectifier is located r7vee 1

in one leg of the power supply line, The condenser C repres- lxzs (&\
ents the condenser normally cennected across the output of i ’7Q :5:[/
the rectifier system, The normal filter choke is not in- 9 \F\

cluded since the cirouit shown functions as a means of l = [

illustrating the elements.

With a d-o input, the output voltage is practically constanmt regard-
less of the load. “ith a=-c input, the output voltage is determined to a large measure
by the value of the filter condenser C, Furthermore, the regulation is also determined
by the value of capacity. The variable resistor shown in the diagram indiecates the load
resistance. For any constant load and constant value of capacity at C, the output volt-
age varies if the line voltage is chansed. Pased upon exact operating conditions and
constants, an increase in line voltage of from zero to 12 percent above 110 volts may
cause an increase in voltage of from zero to perhaps 18 volts. On ths other hand a
reduction in line veltage of from zero to about 12 percent below 110 volts may cause
a reduction in output voltage of from zero to about 18 volts, Two examples of how the
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25-2-5 is used as a conventional half wave rectifier in commercial receivers ure shown
above. The fixed resistor associated with the rectifier heater is the voltage reducing
resistance. The lead emanating from the rectifier heater joins the filaments or heaters
in the receiver tubes. In some instances, the schematic wiring diagram may show all
the heaters in the receiver isclated from the remainder of the tube elements, inclusive
of the rectifier heater, in which case the rectifier envelope would contain the anodes
and cathodes only, at least, it would be so illustrated,
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The 25=Z=-5 With Split Output

By split output is meant the use of one half wave rectifier section to
supply one load circuit and the remaining half wave rectifier section, to supply volt-
age to some other load. A typical circuit i1s shown to the left. The two anodes are
joined and comnect to one side of the power supply line, Each
related cathode is comnected to its load. In numerous cases,
one of the cathodes supplies the field current and the other
cathode supplies the tube plate currents,

The advantage gained by employing the 25-2-5 as
two independent half wave rectifiers is one of increased out-
put voltage, Its use is possible when the total receiver tube
plate and screen current is less than that required flor the
excitation of the speaker field, The increased plate voltage is possible because the
voltage regulation of the tube is such that greater output voltage is available when
the tube plate and screen current load is applied to one rectifier and the field current
is the load upon the other rectifier, than when the combined currents constitute the
load upon the two rectifiers connected in parallel. In other words a 30 milliampere
drain upon one rectifier and a 40 milliampere drain upon the other rectifier will make
available greater output voltage for the tubes (which require the 30 mil current) than
if the tubes were being supplied by the two rectifiers comnected in parallel and being
operated at a drain of 70 milliamperes,

Concerning the illustration shown above, the upper set of elements ob-
viously supplies the plate and screen voltages to the tubes in the receiver. The lower
set of elements supplies the field excitation current. The rectifier heaters and the
filamemt or heaters employed in the remaining tubes do not alter the arrangement. Their
connection in the circuit is not altered by the arrangement of the rectifying elements.
It is of course possible that one or more of the voltage supply leads joined to one of
the rectifier cathodes may not be comnected through the filter choke, However, this
does not alter the fundamental circuit as shown. A practical example of such & rectif-
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jer system, inclusive of the heater circuits is shown above,

The 25=2-5 As A Voltage Doubler

We made mention of the fact that this rectifier enables voltage doubling
without the use of a step-up power transformer. The action is accomplished byso charging
condensers that the charges are additive and when the condensers
discharge across the filter system, the voltage across the filt=-
er is equal to approximately twice the input a-o voltage, Of
course, the voltage doubling action takes place only when the
tube is used on a~c power supply lines. The circuit of the
basic voltage doubler system as found in the broadcast rsceivers
shown in Volume IV is shown to the right of this paragraph, Let
it be known that this system is the most commonly used circuit, although it is not the
only possible voltage doubler arrangement.

VOLTAGE~DOUBLER CIRCUIT
TYPE 2525

To best comprehend this circuit, it is necessary to first realize the
relation between the condensers (C) which are charged by the rectifier output and the
load cirouit. Neglecting the actual charging action for the moment and assuming that
the variable resistor represemts all of the related units which follow after the con=




15

densers connected across the rectifier output, it is easy to see that when and if the
two condensers (C) discharge; they discharge across the entire load. Thus, if a volt=-
age is present across the two condensers, that voltage is presemt across the terminals
of the load resistor, '/ith this in mind, we can progress to a more complete representat-
ion of the voltage doubler circuit. The illustretion

to the right of these lines is the equivalent to be - [ 00y -
found in commercial radio receivers when the voltage A Choke.
Cl |prEZ

doubler circuit is used amd the control switeh is set

to AC, The actual switching arrangemert whereby the 2 s
circuit is changed to DC and the action taking place 1 ——
under such conditions will be discussed later. ]

Let ue consider the schematic shown +

above, We note the two anodses "A" and "B" and their
respective cathodes "C" and "D", The fixed condensers (1) snd (2) are those designated
as C in the preceding disgram. The third condenser (3) is the reservoir condenser. Sup-
pose that Bt one instant, the anode "A" is positive with respect to the other side of
the power line., Curront will flow between "A" and "C" and condenser (1) will be charged
to some value approximating the line voltage and with the polarity shown,

During the next half cycle the other side of the line becomes positive
and condenser (2) is charged to the polarity shown and the current path is vie anode
"B", cathode "D", back to the line. The value of the charge applied to condenser (2) is
approximately the line voltage. Now, if' you examine the diagram, you will note that the
relaetive polarities are such as to place the two condensers in series, that is, place
the two charges in series so that the total charge across the two extreme terminels,
(outside terninals) of the series combination, is equal to the sum of the individual
charges, Sinoe each condenser is charged to approximetely the line voltage, the total
voltage across the series combination is equal to approximately twice the line voltage
and the voltage doubling action has been attained. The voltage acrosc the condenser (3)
will be approximetely the voltage across the series corbinatior of (1) and (2). The
choke is employed for the purpose of filtering. The output voltage then is approprieted
among the various tubes in the receiver.,

What happens when the control switch is set to the DC position? This
change in circuit wiring is effected in the simplest menner. The transposition of one
lead is sufficient to effect the change. Fxamine
the circuit to the left of this paragraph. 4s far
= O00% = as the number of components is concerned, it is
&] [J_-] _ identical to the AC voltage doubling arrangement.,
A B | _ Choke L But, if you examine closely you will note that the
C D q__*_2, :_3 plus or positive lead in the filter system has been
—— disconnected from cathode "C" and has been joined
| > to the power line circuit., Tracing the circuit from
the positive power lead, we pass through the filter
+ choke, through the voltage divider resistor or the
load resistor, through anode "B", cathode "D", to
the negative side of the line, Condenser (3) is
still across the output of the filter and condenser
(2) is still across the output of the rectifier. Condenser (1) is not used. Yeither are
'the rectif'ier elomemts "A" and "C" used.
Two examples of AC-DC systems using the voltege doubler on AC are shown
below. Note the different switching arrangememts when changing to DC,
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SILVERTONE 1722,1732,1722X,1732X

A breakdown of this receiver shows the use of a G6B7 tube eapecially for
the tuning light circuit, The complete circuit of the receiver is shown in Volume IV
and the breakdown is shown herewith,

18LF
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The function of this part of the receilver is somewhat on the following
order, 4 portion of the i1=f signal voltage, that existing aocross the condenssr "A",
is impressed upon the diode part of the 6B7, Note that the two diode plates are joined,
The voltage is fed to the 6B7 via the sharply tuned transformer "T", which is wound
with 1itz wire., The rectified signal curremt flows through the 1,0 megohm resistor
fron point (1) to point (2), so that point (2) is negative with respect to point (1).

The control grid of the 6B7 is connocted to point (2) and the cathode
to point (1). As the signal is tuned in, the voltage across the 1.0 megohm resistor
inoreases, increasing the negative control zrid bias on the 6B7, thereby reducing its
plate ourrent, The reduction of the 6B7 plate current means a decpeased voltage drop
across the 130,000 ohm resistor, making availeble an inoreased voltage across the
tuning flasher, Vhen the signal is properly tuned in, the plata current of the 6B7 is
sufficiently decreased to allow the neon lamp to glow, Unt4il the signal is tuned in,
the 6BT plate current is sufficiently high to allow sufficient drop across the 130,000
ohm resistor to prevent the neon lamp from lighting. The sharply tuned transformer
insures that voltage , that is sufficient voltage, is not developed across the neon
flasher until the signal is accurately tuned in.

To peak the tuning light flasher transformer, tune in a station whose
strength is just about sufficient to operate the neon light. Then try retuning it very
accurately by ear., If the flasher transformer is off oalibration, the lizht will go
out when the station is tuned in accurately, With the station accurately tuned in, ad=-
just the transformer tuning oondensers until the neon buld lights,

Some of these receivers have a 500 ohm Sensitivity conmtrol; some have
a 1000 ohm unit and some have a 1000 ohm control with a 1000 olm resistor shunted bet-
ween the moveable arm of the control and groumd, The tuning flasher aotion of those
recaivers which have a 1000 ohm sensitivity control, but no 1000 ohm shunting resistor
can be made more sensitive by the addition of one. The part number is R=(793, 1 Watt,

Theso same receivers also employ & special AVC cirouit showm on the
pege following, If there were no plate current through the 6B7, its cathode would be
negative with respect to the diode plate "A" by the amount of the voltage drop across
the 2500 ohm spesker field winding. However, because of the 6B7 plate ocurrent and
oconsequent voltage drop across the 50,000 ohm resistor, the ocathode potential of the
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the ganged tuning condenser end plate.
Silvertons 1750

The combination oscillator-mixer and
the 6B7 tube used as AVC, 2nd detector and a-f amp-
1l 14filer in this rcceiver are described elsewhere in
this snecial section, in connsction with the 647
iland the 6B7 tubes, However the phase chamger cir-
ouit used in the audio frequency amplifier system
desarves specisnl mention,

The complste circuit of the recoiver
is shown in Volume IV, The phase changer circuit is
shown to the right of this parsgraph. In any push=-
pull system, the polarity of the signal voltage app-
lied to one of the output tubes, must be opposite to
thet applied to the other control grid, Ordinarily

6BT is raised so that it is approximately 15 volts positive to diode plate "A",

A portion of the i-f signal is fed through C-l to diode plate "B", The
resulting current, flowing through R-1 creates a voltage drop across it with poinmt (1)

SPKR FIELD

oo

k3

(4). Sinoe the grid returns of the r-f, translator and i-f stages are connected to point
(4), the voltage drop across Rei is impressed on the control grids of these tubes,

This negative blas, which varies in step with the strength of the signal,
controls the amplification of these tubes, An increase in signal strength is offset by
a deoreaso in tube amplificetion so that the output of the i-f stage tends to remain at
a constant level. Because the cathods is 15 volts positive with respect to the diode
plate "A", the AVC action is delayed until the received signal is strong enough-to
cause diode plate "A" to go positive with respect to the cathode. In this way the full
sensitivity of the receiver is maintained for weak stations,

In the event that coll replacement malkes trimmer re-alignment necessary,
proceed as follows: Tune in a weak broadcasting station of knovm frequency. Set the
tuning dial asoccurately, Then adjust the trimmer condenser mounted on the frequoency
selecting switoh assembly, for maximum output. After the oscillator trirmer has been
adjusted, adjust the two trimmers on the pre-selector and transalator sections of the
ganged condenser, Then with very weak test signal input, adjust the trimmer mounted on

6B7 PLATE
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.003
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positive with respeot
to point (2). This ;
voltage is impressed
through R-2 onto the
control grid of the
6B7. This increased
negative control grid
bias decreases the
plate current and the
voltage drop across
R-3. As a consaquence
the cathode bias with
respsot to ground de-
creases. This is equivH
alent to saying that
diode plate "A" becomes
positive with respect
to the cathode. Current
therefors flows from
diode plate "A" to the
ocathode, oreating a
voltage drop across R-4
with point 53) positive
with respect to point
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this phase change is secured by means of the push-pull input transformer. However the
model 1750 Silvertone receivers do not employ transformer coupling. Instead, resistance
-capaocity coupling is utilized. Consequently some other means of accomplishing the
required phase relation between the signal voltages applied to the output tubes, is
required,

The means employed is the use of an added and individual tube, the '37,
whose purpose 1s solely to change the phase of the signal voltage applied to one of the
output tubes, This is accomplished as follows: Let us assume that at any one instant
the signal voltage at the plate of the 6B7 1s positive. Signal voltage of similar pol=-
arity is applied to the control grid of output tube 1 and also to the control grid of
the phase changer tube, 45 is shown in the diagram the control grid of output tube 2 is
joined to the plate of the phase changer tube through the coupling or blocking condenser
C3, The phase relation between voltages in the grid and plate circuits of a vacuun tube
is such that approximatly 180 degree rotation is secured, Such is the case in the phase
changer tube, Bo that thec signal voltage fed to the control grid of the output tube 2,
is 180 degrees out of phase with the signal voltage applied to output tube 1, and the
proper phase relation esists across the control grids of the output tubes, The con=
stants of the circuits related to the phase changer tube are so apportioned that the
signal voltages applied to the output tube comtrol grids are of like magnitude, despite
the amplification gained in the phasc changer tube.

This phase changer tube is used in several other models of Silvertone
receivers. A system which is similar in basic operation although not necessarily in
exact constamts, will be found in several recelvers shown in Volume IV, made by a number
of different manufacturers and which employ resistance coupled audio systems with pushe-
pull output.

Silvertone 1700,7062

The i=f, AVC circuit used in this receiver is quite interosting. This
portion of the receiver is shown below. In order to correctly interpret the operation

&AT LB87 of this cirouit, it is necessary to also refer to
the wiring diagram of the complete recoiver. It
" rﬁ; 15 should be understood that the 6B7 tube shomm is

T St finme utilized sélely for i-f and AVC operation.-A sep-

arate tube is used for the combination oscillator-
‘ translator or mixer and a separate tube is used as
the 2nd detector. The breakdown eircuit shown to
the left does not indicate the i-f transformer
_— connected between the 6B7 plate and the input of
the 2nd detector. Neither is the plate winding of
the 6A7 tube shown.
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In operation, this system <functions on the following order: A portion
of the i-f signal existing in the plate circuit of the 6B7 is fed back to the diode
plates through the 15, mmfd condenser. This is not necessarily reflexing because the
triodo portion of this tube is used as the i-f amplifier, The diode current resulting
flows through the 100,000 ohm resistor R=%4 and the 400,000 ohm resistor k5, The direct-
jon of the current flow is such that point "4" is positive with respect to point "B",

Sinee the 6A7 tube cathode joins poimt "A" and its control grid joins
point "B", the oscillator-translator is negatively biased by an amount equal to the
voltage drop across resistors R=4 and R=-5, The minimum or residual bias for the 6A7 is
supplied by the 50 ohm resistor. The voltage across R-4 and R-5, consequently the bias
applied to the 6A7 by the 6B7 tube, is proportional to the strength of the i-f signal.
A portiop of this R-4,R-5 voltage is also applied to the control grid of the 6B7. This
is the voltage across the R-5 unit, The minimum or residual bias for the 6B7 is devel=-
oped across the 700 olm unit. A strong signal increases the drop across R-4 and R-5;
the negative biams on both tubes and reduses the amplification available with these tubes
The net result of the system is that the output of the i-f system tends to remain at a
constant level. To peak the i-f transformers properly, it is necessary to render the
AVC circuit inoperative. This can be done by shorting resisters R-4 and R-5,
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Rectifier~Pover Pentodes

The 12A7 representative of this tube is used in the Internatiopal
Kadette Jr. F. It consists of a half wave rectifier and a power pentode contained in the
same envelope. The elements resd-

ing from bottom towards the top D24

are as follows: the rectifier A-337 DE

cathode, rectifier anode, power LRy ==y

pentode cathode, power pentodse 12A7

control grid, pentode screen, AZ340

pentode suppressor and pentode

plate, 2 -

& b

There is nothe 5 | 2

ing really radical in the cirouit PR l A_42-7-1;__ 3 ]

arrangement of the rectifier-power Aiss : v

pentode system, other than that Volume FeT- 1

the loed on the rectifier system T e i +

is the plate to chassis, screen to %

chagsis circuit of each tube,

Neglecting the 6F7 system used in this receiver and described elsewherg
in this issue, the path of the rectifier system is of the follcowing order. One side of
the power supply circuit is grounded., We also note that the cathode of the pentode port-
ion of the tube is connected to the chassis via the lower resistor R-328, Ve further
note that the comtrol grid of the pentode portion is also grounded through the grid
leak resistor R-258, The values are not important, since ocomplete details are contained
in Volume 1V,

If we now trece the other side of the power line, we find that the
circuit joins the rectifier plate or anode. Tracing further, we find that the rectifier
cathode is connected to the upper resistor R-328 amd thence to the pemtode plate through
the speaker winding and also to the pentode screen direct. Both sides of the resistor in
the rectifier cethode cirouit are bypassed to ground. The return path from the plate of
the pentode to the chassis is vies the cathode and the ocircuit is completed; the tube
impedance represerting the load on the rectifier, The same is true of the reflexed 6F7
tube,

The 6A7 Tube. (Also 2A7)

The 6A7 tube like some of the other recent innovetions is reelly two
tubes in one, The tube is known as a pentagrid converter. It contains a heater, a cath-
ode, five grids and a plate, The
electrode arrangement is shown to

slzCrlella ANAANE N the left. The usual function of thig

P
'I‘fg;\CTIESETEOR CONTROL GRID tube is as a combination mixer and
42 2-0SCILLATOR ANODE -GRID oscillator, with elimir.lation of the
53 3&5=INTER CONNECTED GRIDS — norrmal forms of inductive, ocapacit-
I IDENTIFIED AS SCREEN ative or resistance form of coupl-
A gziﬁ:“{‘\é CONTROL GRID FOR MIXER FUNCTION ngy between the oscillator and mixer
K systems,

In as much a8 the usual
methods of showing this tube correspond with the arrangement shown above, it is quite
simple to identify the structure and related circuits when examing wiring diagrams, It
is significant to note that the anode or plate utilized in the éscillator portion of the
receiver is in real ity & grid, employed as a plate.

The 6A7 and the 2A7 differing in heater voltages only are true examp-
les of oscillator-mixer arrsngememts wherein electronic coupling is employed. Note that
the cathode is common to both the oscillator and the mixer portions. Further that the
electrons which reach the plate are influenced by the voltages presenmt in the comtrol
grid eand plate circuits of the cscillator system, in as mich as the control grid and
plate of the oscillator are located between the common cathode and the mixer plate.
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In operation, eleotrons emitted from the cathode cen be conmtrolled in
their flow to the oscillator anode (grid 2) by grid 1. The oscilletor grid circuit,
therefore can be operated to oscillate at whatever frequency is required. The electron
stream flowing through grid 1 will naturally be modulated at this frequency. Since the
oscillator anode is really a grid, the modulated electron stream also comes under the
influence of grid 3, which is operated at a positive potential with respect to the cath-
ode. Consequently the electron stream is accelerated toward the plate P,

Now, the application of a signal voltage to the control grid 4, still
further moduletes the electron stream, which is already modulated at the oscillator
system frequency, thus producing in the plate circuit, currents which are the various
combinations of the oscillator and signal frequencies, The plate circuit of the combin-
ation mixer-oscillator contains the tuned primary of the i=-f transformer, hence is re-
sonant to this one frequency only. The final result is that the intermediate frequency
only, is present across the secondary of the i~f transformer,

TYPICAL. PENTAGRID CONVERTER CIRCUIT

The basic circuit TYPE 2A7 OR 6AT

of the 2A7 and 647 pentagrid con- T
verter is shown to the right of this R-F /2}::1 _]_ .I_ ouT
paragreph, The constamts of the var- J 2 Cs TC
jous components shown are of little = —Q—_L ‘
importence at this time. It should c [_4|3 i, 1
be understood that the circuit as Cig cl b B —]
shown is typical of the mode of app- [ i > _1'%_92 C C
lication, yet,is not a true circuit M = ﬂ@ =
of any particular receiver. Examples = - .
of such will follow later. OSIGNAL GRID BIAS  SCREEN®SUPPLY  @PLATE SUPPLY
C=0.l Jf.

The major items of E;}GANGED VARIABLE CONDENSERS

interest in this schematic are the C3= PADDING CONDENSER

connections between the r-f input C4=GRID CONDENSER OF 200 MM f.
winding and the tube elements and the Li=OSCILLATOR GRID INDUCTANCE }COUPLED
connections between the oscillator L2=O0SCILLATOR PLATE INDUCTANCE

: M =MUTUAL INDUCTANCE OF L & L
windings L-1 and L-2 and the tube P GEEI AT eRID LRy

oelements. It is apparant that the Rp=SELF BIASING RESISTOR
circuit shown is interded to funct- R3=VOLTAGE REDUCING RESISTOR OF 20,000 OHMS (USED
jon over one band of frequencies only. ONLY WHEN PLATE VOLTAGE IS OVER 200 VOLTS)

Receivers designed to cover a band of

frequencies are equipped with switches whereby the r-f input oircuit and the oscillator
grid and plate circuit windings are changed so as to adept them for the required renge
or the complete tuned circuits are. switched,

One example of & combination wave system, which employs complete
R AMPL EER ol T circuit changes in connect=-
ion with the 2AT7 tube is

f } - shown to the left. Note how
gl bW ’T’s,w re ‘Y’sw. e Lo [ switches 1 and 2 change the
I I L : complete r-f input trans-

' L Lz Ly Lo =H 4 formers from one waveband

c1MFO

to the other. Switches 3 and
4 change the detector imput
r-f transformers. Switches
5 and 6 change the oscilla-
tor transformers. Switch §
controls the grid windings
and switch 6 controls the
oscillator plate windings.
The mein tuning condensers
required for the wvarious
circuits, remain untouched.
Exemine the oscillator
plate circuit, Note that
when switch 6 is in the "LW" position, it short circuits the short wave plate winding

in

-
100,000 &

L —

4.MFD.

¥
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L-12, leasving the broadcast wave oscillator plate winding L=10 in the circuit. Cn the
other hand when S6 is in the "SW" position, it short circuits the broadcast wave plate
winding L-10 and keeps L-12 in the circuit. The circuit being discussed is used in the
RCA=Viotor 121,122 receiver., When the receiver is adjusted to the broadcast band, all
of the switches are simultaneously operated.

An interesting wave changing arrengement is shown below, It is wused
in the Silvertons 1708 receiver, Note that broadcast and short wave windings used in
the oscillator plate and grid systems 78 6A7
are connected in series. For broad- KZ
cast reception both peirs of coils E -
and D remain in series. For short wave ; 1 6 ¥ ,

reception, the oscillator grid winding , 3

D is shorted, leaving only the short I
wave oscillator grid winding E, in the o(4)oe~ s
circuit. However, both oscillator plate Iﬁ
coils remain in the circuit. 2 a7

8!

Concerning the change
in the r-f circuit, when switching to
the short waves, the 78 tube is not used,
and when the switch connected to the
antenna is closed, it oconnects winding B ) T
into the circuit and couples the antemna A Iélm 1

Iom

Powin
W

to the detector input. At the same time, comr ¥
the detector input circuit is changed, :&1
when its related switch is closed, by

shunting the short wave coil across the

broadcast coil, thus reducing the induct-

ance to the proper value. Naturally, all

of the switches are similtaneously operated.

Wave Changing Arrangements.

Two forms of wave changing arrangements were discussed in connection
with the 6A7 tube, It is of course readily understood thgt the wave changing system is
not limited to any one type of oscillator-mixer system. "arious forms of wave changing
can be used with separste mixer and oscillator tubes. Ono of these is shown in the
Phileo 17 on page 4=12 Philco in Volume IV, Taps are provided upon the respective wind-
ings. The entire coil is used for the broedcast band. When required to change to the
short wave band, switohes close the circuit between the taps and effectively short ocir-
cuit the portions of the windings between the taps.Cnly the plate winding or rather the
oscillator plate winding of the 6A7 tube remains imtact, not being equipped with either
taps or switches.

A combination of tapped coils and shumted coils is used in the Strom-
berg=-Carlson model 64 receiver shown on Stromber Page 4-16 in Volume IV, The r-f and
mixer input circuits are equipped with tapped coils, The taps are shorted when the set
is adjusted for short wave work. On the other hand, the 6A7 oscillator control grid
winding is in two parts. One, the larger winding, is used for broadcast reception., For
short wave work, another and small winding is shunted across the broadcast coil, thus
reducing the inductance of the combined oscillator control grid winding.

Philco Squelch Circuit

Several Philco receivers, notably the models 16 and 17 shown in Vol,.
IV contain squelch circuits operated in conjunction with AVC, A simplified version of
the AVC and QAVC system in the aforementioned receivers is shown upon the page following
The diode AVC tube has been omitted, in as much as its function is quite well under-
stood, The a-f volume control shown in the regular schematic has been replaced by the
potentiometer A. The actual schematic of the 16 differs somewhat from the 17, but the
operation of the squelch system is substantially the same, hence the one simplified
diagram will suffice, particularly if it is first studied in connection with the Philco
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17 and then applied to the model 16 receiver. Referring to the simplified version
shown, the diode 37 rectifies the
signal and the a=-f signal voltage
is fed to the 77 a-f tube through

: s
pos - - the series condenser,

E At the same time, the
control grid of the 78 squelch
* L tube receives a negative bias, by
< A ~ virtue of the connection to the
T——l : — =|__f:_- smee | 240 mogohm fesistor, The switoh S
____"_i_wﬁﬁﬁili}fj¥ 5 A in the cathode cirecuit of the 78
8 = — L M determines its presence in the
system, The plate of the 78 is
+ VTWWIWV " 50000 100000 Jjoined to thz screen of the a~f
— o e -4 amplifier, the 77 and influences
this screen voltage in such man-
ner as to allow proper amplilicat-

MF/ side

S}

ion by the 77 tube or to prevent
proper amplification by the a-f
tube,

The action of the cirouit oan best be described by considering total
absence of a signal, ®ince the regular AVC tube functions only when a signal of proper
magnitude is applied to the control grid of the diode 37, all stages prceding the rect-
ifier would be functioning with maximum gain, until a signel is tuned in. Assuming that
there is no signal, the control grid of the squelch tube (the 78) would have no negativd
potential upon it and the plate circuit would draw considerable current, This high
current -drain would cause an appreciable drop across the 1,0 megohn resistor and reduce
the soreen voltage of the 78 to so low a value as to cause cutoff and lack of amplif=-
ication., Thus absence of noise until the signal is properly tuned in,

When the signal is tuned in, the squelch tube control grid reccives
a negative potential. This csuses a reduction in plate current and a decreased drop
across the 1.0 megohm resistor, resulting in the apnlication of the propor potential
to the a-f tube screen grid and naturally, proper amplification by that tube,

Stewart Warner Automatic Tone Control and Noise Suppressor

The model 110 Stewart-Warner receiver employs a novel arrangement

whereby the input sapacity of a vacuum tube is caused to vary over an extremely wide

i range, by virtue of the change in mutual conductance of a
- related tube, caused by the application of an AVC voltage.
The net result is noise suppression during the time that
the signal voltage is low and the AVC is not functioning
in order to afford meximm sensitivity. At the same time
the higher audio frequencies are reduced in intensity. The
same system is inoperative during the passaze of loud sige
nals so that there is no interference with the proper pass-
age of the full range of audio signals. The circuit of the
pa——=il_ 2" complete receiver is shovm in Volume IV, pege 4-3, The simp-
OPMS 110,000 ohrms % lified version is shown to the left of this paragraph.

iréI.‘ -
00025 mf 57 The operation of the circuit shown is as
“mf. 1.1 meg follows: The i-f signal voltage is applied across the diode-
AVC ptmeg. plate-cathode circuit. Rectification takes place and the a-f
D voltage appears across the 500,000 ohm potentiometer volume

control R-1, The moving arm applies the a-f voltage to the
comtrol grid of the triode portion of the 55,

4000 ohms--»= Rs o
If you examine the wiring diagram, you will
note that the amplified a=-f voltage is passed to the a~-f tube via the ,02 mfd conden-
ser, Also that the plate of the triode portion of the 55 is tied to the plate of the
35 or 51 (whichever tube is used),through the resistors R-2 and R-3, In addition, the
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negative end of the volume control potentiometer is tied to the comtrol grid of the

suppressor tube, thus being tied in with the AVC system. A constant minimum negative
bias is also applied to the control grid of the suppressor tube because of the 4000

ohm cathods resistor R-5, The 1,1 megohm resistor, R4, is a filter resistor in the

AVC circuit,

You will further note the presence of a ,0001 mfd condenser C,
connected between the control grid and plate of the noise suppressor tube. It is also
significant to mention that the input circuit of the noise suppressor tube is in
effect shunted across the output circuit of the diode detector,namely across the 500,
000 ohm a=f volume control,

From this point on it is necessary to consider the action taking
place within a vacuum tube, with respect to inter-electrode capacity. The effective
input capacity of a vacuum tube or the dynamic capacity between the comtrol grid and
ground is a function of the various inter=-electrode capacities, the mutual conductance
of the tube and the operating potentials ap-lied to the tube, which in turn affect the
autual conductance. One of the irportant inter-electrode capacities is that existing
between the control grid and plate, The greater this capacity, with other- values
constaitt, the greater the effective input capscity. ln addition the greater the mutual
conductance of the tube, the greater the input capacity. When working with high mu
tubes and if it is possidble to realize the full mutual conductance of the tube, it is
possible to secure a dynamic input capacity equal to several hundred times the static
input cupacity, thet is, the capacity between control grid and ground, when the tube
is static or not operating.

If by arranging the noise suppres:or circuit in such manner that
a varieble condenser is in effect shunted across the 500,000 ohm a-f volume control,
and if this variable capacity is actuated by the AVC voltage so that the capacity is
hizh at very low signal intensities and is low at high signal intensities, an effective
and autometic tone and noise control is accomplished. Such is the case in this system.

The ,0001 mfd condenser C, connected in shumt with the control
grid and plate of the suppressor tube furnishes & minimum statie cepzcity between these
two elements so that during opsration, the dynamic oapacity {input) reaches a value
that is sufificiently high to properly bypass noise signals and to minimize the high
audio frequencizs. At the same time, by virtue of the other constants of the circuit,
the presence of the ,0001 mfd condenser between the suppressor tube control grid and
plate does not hinder the gudio signals when the suppressor tube is not intended to
function,.

The operating state of the noise suppressor tube is produced by the
absence of a negative bias upon the grid of the suppressor, which condition exists with
low signal input into the diode 55, When this condition exists, the mutual conductance
of the noise suppressor tube is extremely high and the input ocapacity is also extremely
high, maybe several hundred to perhaps 1000 times as high as the static input capacity.
48 soon as a signal is applied to the diode, a negative voltage is applied to the
suppressor tube and its plate resistance increases and its mutual conductance decreases

This relation continues to advance as the 8ignal strength inoreases and the tone control
action is minimized, due to the reduction of the effective input capacity of the suppresH
sor tube. By suitably apportioning the operating potentials it is possibvle to so arrange

the nolse suppressor tube action, that 1Its greatest effectiveness exists during that
period when greatest amount of noise may be encountered.
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