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Two well-known Sylvania voltage regulator tubes, Type
VR-90 and Type VR-150, have recently been assigned regular
RMA numbers and are now designated as Type 0B3/VR90
and Type 0D3/VR150 respectively. The double branding
assists In recognizing the tube type, especially in view of the
long usage of the older designations.

It has been apparent in' many instances that some mis-
understandings have existed regarding the operation of these
regulators, particularly the operation limits and regulation
characteristics. The following descriptions and explanation
may help to clarify the general application: of these regulators.

CHARACTERISTICE
0R3/VR90 o0D3/VR150

No Heater Voltage Required. .. ..
Starting Supply Voltage. . .. . .. B 125 Volts Min. 180 Volts Min
Operating Voltage (Design Center).. .. . 90 Volts 150 Volts
Operating Current Range*. .... .. . 10 Ma. Min. 5 Ma. Min.

30 Ma. Max. 40 Ma. Max.
Regulation over Qperating Current Ranget 6 Volts Max. 7.5 Volts Max.

*Adequate resistance required in series with tube to limit tube current to maximum
values specified.
tRefer to tekt and curves.

Types 0B3/VR90 and 0D3/VR150 are gas filled, cold
cathode regulator tubes. They are characterized by a prac-
tically constant internal voltage drop across which a load
requiring good voltage regulation may be connected.

Both types are mounted in ST-12 bulbs with the standard
small 6-pin octal base. The outside, cylindrical electrode is
the cathode and is connected to base pin No. 2. The inner
electrode is the anode and is connected to pin No. 5. The
jumper within the base serves as a-switch to open the power
supply circuit when the regulator tube is removed from its
socket, providing the proper socket connections are empioyed.

As indicated in the accompanying diagram, a current
limiting resistor should always be used in series with the
regulator tube and the supply voltage. The amount of current
drawn by the load will of course determine the size of this
resistor, but it should be such as never to allow an operating
current of more than 30 ma. to flow through the 0B3/VR90,
or more than 40 ma. to flow through the 0D3/VR150, in case
the load is disconnected.
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To start the tube operating some definite d-¢ voltage must
be applied to ionize the gas in the tube. For Type 0B3/VR90
this voltage is approximately 115 volts but should never
require more than 125 volts. Once started, the 0B3/VR90
continues to operate at some voltage within the operating
range of 80 to 100 volts. For the 0D3/VR150 the starting
voltage is approximately 165 volts but should never require
more than 180 volts and once started the 0D3/VR150 con-
tinues to operate at some voltage within its operating range of

(Continued on page 4, column 1)



Plate and Screen Dissipation Ratings

Sytoania News

Their Relation to Tube Performance and Life

Editor’s Note: Numerous requests have been re-
ceived for information concerning dissipation ratings.
It is hoped that this article will provide helpful
{nfermation on this subject and that it will encourage
attention to and respect for published tube ratings,

Vacuum tube ratings provide an
accurate guide to assist the engineer or
serviceman in securing efficient tube
performance. The use of this informa-
tion, coupled with careful attention to
circuit considerations and proper in-
stallations will-generally pay dividends
in acceptable operating efficiency.
Among the important factors included 1n
tube data are the ratings of maximum
plate and maximum screen dissipations.
The discussion which follows deals pri-
marily with dissipation considerations.

The interpretation of tube ratings
published in the Sylvania Technical
Manual and other Sylvania technical
literature are in accordance with RMA
standards and the conditions outlined in
the introductory section of the manual
for the plate and screen are:

A-C or D-C Power Line: The maxi-
mum ratings of plate and screen
voltages and dissipations given on the
tube type data sheets are Design
Maximums. For equipment designed
for use in the United States on nomi-
nal power-line services of 105 to 125
volts, satisfactory performance and
serviceability may be anticipated,
provided the equipment is designed so
as not to exceed these Design Maxi-
mums at a line voltage of 117 volts.

Storage Batteries: Automobile bat-
tery operated equipment should be
designed so that when the battery
voltage is 6.6 volts, the plate voltage,
the plate dissipation, the screen volt-
age, the screen dissipation, and the
rectifier load current will not exceed
909, of the respective recommended
Design Maximum values given in the
data for each tube type.

“B” Batteries: Equipment operated
from *‘B’’ batteries should be designed
so that under no condition of battery
voltage will the plate voltage, the
plate dissipation, the screen voltage,
and the screen dissipation ever exceed
the recommended respective maximum
values shown in the data for each
type by more than 10%,.

In general, electrode dissipation is the
power dissipated in the form of heat by
an electrode as a result of electron
and/or ion bombardment. Each tube
type must have maximum ratings
assigned, these being dependent upon
the tube design, its component parts and
the kind of service it is to perform. Ex-
perience has shown that when maximum
ratings are exceeded, particularly for an
appreciable time, the performance capa-
bilities may be impaired and the tube
life shortened.
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The total power dissipated by the tube
consists of plate and grid losses plus the
power used in heating the cathode. All
of this heat must be carried away from
the tube, principally through the enve-
lope of the tube. A major proportion of
the energy which is dissipated in tubes
having glass bulbs is produced at the
plate of the tube. Consequently, the
plate has to be capable of radiating all
the heat generated at its surface, and
also the heat radiated to the plate by the
cathode and other elements, without
damage or adverse results. Any exces-
sive heat, above that stipulated by the
maximum dissipation ratings, can pro-
duce very detrimental effects. These
will be covered in more detail later.

Triode Class A Power Amplifiers

As ‘a first example, consider a triode
power amplifier such as a Type 6A3,
operated resistance-coupled, under the
rated Class A conditions. The accom-
panying. plate characteristic indicates
that with 250 volts applied to the plate,
-45 volts grid bias and the recommended
load of 2500 ohms, the rated plate cur-
This requires a plate
supply voltage of 400 volts for with 60
ma. flowing through the load resistor of
2500 ohms there will be a voltage drop
across Ry of 0.06 ma. x 2500 ohms or 150
volts, and hence an applied voltage of
250 volts. The d-c power dissipated in
the load resistar will be I2 Ry or (Ey, -E)I
watts. Using the latter expression this
gives 150 volts x 0.06 ampere or 9 watts,
and this power is represented on the
diagram by the rectangle at the right.
The plate dissipation of the tube will be
EpI or 250 volts x 0.06 ampere which
equals 15 watts. This is represented by

the rectangle at the left as designated.
These values only apply when no input
signal is applied to the grid.

When an alternating voltage is im-
pressed on the grid, the voltage at the
plate of the tube will also fluctuate since
it will differ from the supply voltage by
the drop in the load impedance. With
the signal on the positive half cycle, the
plate current will increase, this causing a
larger drop in Ry so that the plate poten-
tial will be less than its value at the
operating point. On the negative half
cycle the instantaneous grid voltage will
be more negative than -45 volts, the
instantaneous plate current will be less
than the average value and the drop in
RL will be reduced. Consequently the
instantaneous plate voltage is higher
during the negative half cycle. '

With an impressed input signal whose
peak voltage equals the bias voltage, the
a-c power developed in the load is rated
at 8.2 watts. This a-c power is dissi-
pated in Ry in addition to the d-c power
dissipation of 9 watts mentioned above.
The plate dissipation is therefore re-
duced by the amount of the power out-
put. This decrease in plate dissipation
under dynamic operating conditions is a
characteristic of all class A amplifiers.
Hence, Class A power amplifiers should
be so designed that the dissipation under
static conditions will not be exceeded.

The RMA ratings for Type 6A3
specify a maximum plate voltage of 325
volts and a maximum plate dissipation
of 15 watts. Since a plate current of 60
ma. is obtained when 250 volts are
applied to the plate with a grid bias of
-45 volts, it is apparent that if a higher
plate voltage is employed, the maximum

(Continued on page 4, column 1)
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THE information presented in the Sylvania Service Exchange is contributed
by servicemen as the result of practical experience. It is very carefully con-
sidered before being accepted, and we believe it to be correct and authentic.
However, we assume no responsibility with respect to results. Please do not
send routine or generally known information.

Philco 53 and 59. Watch for shorted
filter condenser caused by pressure of
i-f trimmer condenser plate being pressed
against terminal during adjustment,
causing short to ground.—William An-
derson, Bronx, New York.

* * *

Philco 112X. This receiver when play-
ing would play fine for periods of 15 to
30 minutes after which it would fade and
the customer would have to turn the dial
to catch up with the station. Tubes
found OK, and upon examination and
checking for voltage it also was as per
voltage measurement by Philco. But
the R-51 (value is 15,000 ohm 5 watt)
unit, after disconnecting, was found to
measure 2000 ohms and this is a big
change in resistance. Replace with a
new unit 15,000 ochms, but make sure
you replace with a wire-wound resistor
instead of carbon. Also replace C-42
with any reliable condenser rated .02
mfd. 600 volts. This set is playing fine
and the customer is more than satisfied.
—Stephen M. Skovran, N. S. Pittsburgh,
Pa.

* ok k

Arvin #518. Tubes all light up but no
reception. Replace the C-8 coupling
condenser between 41 tube grid and 76
plate. This condenser was open but
make sure that it is replaced with a 600
volt unit instead of the 400 volts.—
%tephen M. Skovran, N. S. Pittsburgh,

a.

* % %

Buick Sonomatic. If you can tune
this set with the push buttons but not
with the manual control when the set is
on, look for a broken spring on the right
hand side of the condenser push button
assembly. Look real close because the
spring is small and is very easily missed.
This spring is supposed to kick back the
rocker arm with the return of the push
button when it is used. This rocker arm
has a switch on the right side of it, which
it opens and closes each time it swings
back and forth. The switch in turn con-
trols a relay which releases the manual
control from the condenser when the
push buttons are used. If the spring is
broken ‘the rocker arm does not return
back to the position in which it should be
and the switch on the side stays closed.
Therefore, the manual control is released
from the condenser and you are unable to
tune with it. To remedy put a new
spring in the set. In order to do this the
condenser and push button assembly
must be pulled out of the set.—Michael
Yurkovich, Highland Park, Mich.

THANK YOU

Our announcement in the last
issue of the NEWS that it is no
longer possible to give tubes as
awards for material submitted for
this section has not slowed up the
incoming mail one bit. We greatly
appreciate the patriotic endeavor of
all of you who are continuing to
share your valuable knowledge
with other servicemen.

Loss of Sensitivity. When the set will
play weakly and all voltages and tubes
check OK, take your signal generator,
set it for the i-f frequency and send a
signal thru the first detector. If you
find that there is not as much volume
with the generator connected to the
detector as there is with it connected to
the first i-f and loosening of the trans-
former adjustments tends to bring
the signal up, examination of the i-f
padders will probably show that they
are either wet or have been wet. Re-
place the mica between the plates, adjust
the i-f padders and you will find your
gain is OK. The mica kits Sylvania sells
so reasonably will furnish mica for jobs
of this type for several years. Now that
we are unable to get many types of parts
it is our duty to conserve and repair all
of those that we know can be repaired
and will still give service.—J. W. Brewer,

Jr., Sinton, Texas.
* * »®

Delco R-1130. No control of volume
regardless of the setting. Upon checking
found a leaky condenser C-29 (10 mfd.
25 volts) in the a-v-c circuit. Replace

SALVAGE SUGGESTION

If you servicemen will go over
your accumulation of old trade-ins,
which have been collecting dust
and taking up room, you can help
the good old U.S.A. two ways. Just
jerk out the old tubes and sell the
chassis and power packs for junk.
With the money you obtain buy
Bonds and Stamps. By doing this
you are supplying needed metals
and helping finance the cost to
“Keep Em Rolling”. You don’t
even have to reach in your “jeans”.
It will only take a couple hours of
your time. Come on boys! We
can do it, can’t weP—Oliver F.
Klein, Milwaukee, Wisconsin.

with a new unit of 10 mfds. and the
voltage should be at least 35 or 50 volts.
—Stephen M. Skrovan. N. S. Pittsburgh,
Pa.

* * *

Emerson 462 Combination. On a
complaint of very low volume similar to
an open voice coil, check the 2.2 megohm
0.1 watt 6SJ7 a-f screen resistor for an
open. It is also advisable to check the
0.05 mfd. 400 volt bypass condenser at
the screen terminal.

When replacing the 0.1 watt resistor
a slightly larger unit is recommended,
such as a 14 watt resistor..—Joseph S.
Napora, Uniontown, Pa.

* * *

Truetone Model D-715. Intermittent
Service-Cutting Off when tilting. Space
and adjust throwout switch contact
points back of push button tuning motor
so that contact is made only while motor
is in operation. Bendix button in motor
does not draw back into motor suffi-
ciently to release contact points, but
appears to do so.—Walter Reynolds, Jr.,
Hattiesburg, Mississippi.

* * *

Wurlitzer Multi - Selector. Record
stops playing during normal running
operation. Open back of cabinet and
locate large fiber gear and small worm
gear combination. Examination may
disclose that some teeth are worn, thus
allowing worm to be disengaged with the
result that record stops after one revolu-
tion. To repair, note that worm gear is
on a separate carriage. Four nuts hold
carriage to top of board. Loosen nuts
and insert small thin shims of sufficient
thickness to insure that gear teeth engage
worm when nuts are again tightened.
This repair job was done in half an hour
and the set works as good as new. (A
previous estimate by the company for
necessary repairs was $25.00). I hope
this may help some other serviceman.—
W. J. Dingwell, Port Monmouth, New

Jersey.
3 * 3

Silvertone Models. In Silvertones
and other similar receivers I find that the
plate voltage exceeds. the manufacturer’s
tube ratings, especially on output tubes.
Sometimes a new tube will act the same.
I find that lowering the plate voltage 10
to 25 volts makes for better performance,
thus saving critical material. The little
difference in volume can usually be made
up by a tune-up which will also eliminate
further troubles when high line voltage
occurs.—James DiChiera, Westernport,

Md.
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PLATE AND SCREEN DISSIPATION RATINGS
THEIR RELATION TO TUBE PERFORMANCE AND LIFE

(Continued from page 2)

plate dissipation will be exceeded unless
more bias is provided to reduce the plate
current to a safe value. In general, the
allowable plate dissipation will determine
the maximum operating plate current
for a given plate voltage. For some tube
types the allowable dissipation may be
high enough so that the operating point
and load resistance may be based upon
considerations' of distortion, flow of grid
current and desired power output.

Pentodes And Beam Tubes

With pentodes and beam tubes addi-
tional factors must be taken into con-
sideration. The total B-supply input
power will be the power in the plate
circuit plus the power dissipated in the
screen circuit. With an input signal
whose peak voltage equals the bias, the
power delivered to the plate circuit is the
product of the maximum signal plate
current and the corresponding plate
voltage. The heat dissipated by the
plate will be the power supplied to the
plate circuit lgss the power delivered to
the load. :

Screen dissipation increases quite
rapidly with applied signal voltage and
may be several times greater at the maxi-
mum signal condition than when the
signal is zero. The increase in d-c screen
current with signal occurs because of the
influencing effect of plate potential on
screen current and is particularly notice-

able when a high value of load resistance
is employed. This condition should be
avoided, not only to maintain the screen
dissipation within limits but also to keep
the distortion at an acceptable. value.

Typical Example

As a second illustration of zero-output

and rated-output screen and plate con-
ditions we will survey the ratings for
Type 7C5, or the octal-based equivalent
Type 6V6GT/G, when employed as a

single-ended Class A amplifier. Maxi-
mum ratings are:

Plate Voltage. . . .. .. ..ot itiiiiiiininenns 315 Volts
Screen Voltage.. ... ... iinennn.. 250 Volts
Plate Dissipation.........cccooiviiiiienannn 12 Watts
Screen Dissipation.... ... 2 Watts

Recommended operating conditions
are:

Heater Voltage. ... ......... 6.3 6.3 Volts
Plate Voltage. .............. 250 315 Volts
Screen Voltage.............. 250 225 Volts
Grid Voltage. .. ............ -12.5 -13  Volts
Peak Input Signal........... 12.5 13  Volts
Plate Current (Zero Signal).. . 45 34 Ma.
Plate Current (Max. Signal).. . 47 35 Ma.
Screen Current (Zero Signal) . . 4.5 2.2 Ma.
Screen Current (Max. Signal).. 7.0 6.0 Ma.
Load Resistance. . ... T 5000 8000 Ohms
Power Output.............. 4.5 5.5 Watts
Total Distortion. . .......... 8 12 Per Cent

For the 250 volt condition the dissi-
pation values computed from the above
figures show:

Zero output plate dissipation is 250X 0.045=11.25 Watts

Zero output screen issipation is 250X 0.0045 =1.125 Watts

Full output plate dissipation is
(250X 0.047)—4.5=7.25 Watts

Full output screen dissipation is 250X 0.007 =1.75 Watts

VOLTAGE REGULATOR TUBES

Sylvania Tubes 0B3/YR90 and oD3/VRI50-

(Continued from page 1)

145 to 160 volts. For either type of
tube the operating voltage will be less
than that required for breakdown.

Regulation Characteristic

The operating voltages are also de-
pendent upon the current passing
through the/tube, generally being several
volts higher at high current drains than
at low values of current. This difference
in operating voltage on any particular
tube is a measure of the regulation for
that tube. For Type 0B3/VR90 the
maximum regulation is 6 volts over the
operating range of 10 to 30 ma. For
Type 0D3/VR150 the maximum regula-
tion is 7.5 volts over the operating cur-
rent range of 5 to 40 ma. On an ideal
tube the regulation would have a zero
slope and for such a case the operating
voltage would be constant over the
operating current range. This condition
is rarely obtained in actual practice.
The regulation tends to improve during
the life of a tube.

Possible Tube-To-Tube Differences

One very important factor which
should be noted is that individual tubes
may not deliver identical voltages to the

load. For example, if a given 0B3/VR90
tube is checked and found to deliver
88 volts to the load and this tube is
replaced with another 0B3/VR90 this
tube might deliver 92 volts or some other
voltage to the load. Nevertheless, the
voltage should always be within the
specified limits for operating voltage
which would be 80 to 100 volts for the
0B3/VR90, and the regulation 6 volts
or less; while for the 0D3/VR150 the
voltage will be between 145 volts and
160 volts and the regulation would be
7.5 volts or less.

Series Operation

Two or more regulator tubes of the
same type may be connected in series
to obtain higher voltages which are
multiples of the drop for a single tube.
Voltage taps may be taken from the
junction points of the regulator tubes as
indicated in the circuit diagram. A
Type 0B3/VR90 and an 0D3/VR150
cannot be ‘used in series principally
because of the difference in breakdown
voltage required and because of the
differences which exist in the operating
ranges for the two regulator tubes.

We see, therefore, that as the output
goes from zero to 4.5 watts the plate
dissipation drops from 11.25 watts to
7.25 watts while the screen dissipation
increases 0.625 watt.

Similar computations could be made
for the 315 volt condition. It is to be
noted that the recommended operating
conditions have been designated so as
not to exceed the maximum dissipation
ratings. One should bear in mind that
published ratings represent average
tubes and that any particular tube when
measured may differ to some extent from
these figures for plate and screen values,
power output and distortion.

Special Precautions

It has been pointed out that because
of the reduction of minimum plate volt-
age which occurs with increase in load,
the average and maximum values of
screen current increase with load resis-
tance. Hence, permissible screen dissi-
pation limits the maximum load that can
be employed. This justifies the pre-
caution that the load should never be
removed from the output transformer
secondary of a pentode or beam tube
since the effective load impedance
will increase and the resulting excessive
screen dissipation will damage the tube.

Removing the plate voltage, without
also removing the screen voltage, gives
rise to abnormally high screen currents
even though rated screen voltage and
rated bias-are normal. This means ex-
cessive screen dissipation will be encoun-
tered and the tube soon ruined if opera-
tion continues.

Dissipations higher than the specified
maximum values generally result in
detrimental effects such as secondary
emission, high gas currents, warpage of
tube clements and actual tube destruc-
tion.

A recent issue of Sylvania News (Vol.
9 No. 10 June 1942) carried an article
entitled “Tracking Down Grid Emis-
sion” in which appeared the precaution
that excessive heat is the factor that
must be avoided to prevent grid emis-
sion troubles. It is suggested that you
review that article since it contains
valuable information which is closely
related to the present subject.

Old Tubes for New

A rule requiring owners of radio |
sets to turn 1n their old tubes when
they buy new ones is being worked
out by the WPB and will probably
go into effect soon. The tube turn-
in regulation is intended to control
the number of tubes distributed.
It also will permit the salvaging of
tube bases which, in some cases,
can be refabricated. Watch our
next issue for more information.
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Converter Tube Design Features

Service problemns related to converter tubes may often be clarified through knowl-

edge of the tube design of the particular type in question.
tube types have been employed in superheterodyne receivers.

Numerous converter
Five principal de-

signs are in general use and these will be briefly deseribed as to their constructional

features and the functions associated with the various grid structures.

Several

typical performance curves are also discussed.

TRIODE-HEPTODE CONVERTERS

Types 7J7, 787, 14]7, 1457, 6]8G

The superheterodyne receiver requires a converter tube whose
function is to mix or beat (heterodyne) the incoming signal fre-
quency with a locally generated frequency to obtain an inter-
mediate frequency. If the output from a conventional triode
oscillator is snitably coupled to a tuned r-f voltage amplifier, the
pentode plate circuit will contain four frequencies: the signal
frequency, the oscillator frequency, and the sum and the differ-
ence frequencies of these two. The latter are obtained by beat-
ing the first two frequencies mentioned. Since more gain Is
secured at lower frequencies in the i-f amplifier stages, the differ-
ence frequency (called the i-f frequency) 1s the one desired. This
can be obtained when the tuned circuits in the pentode plate
are designed to resonate at the i-f frequency, in which case they
will reject the other three frequencies.
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Sueh a circuit can be simplified considerably by combining the
triode oscillator with the mixer tube in one bulb. Furthermore,
improved efficiency and stability can be secured by adding an in-
jector grid in the mixer section which is connected directly to the
grid of the oscillator section, thereby permitting both the mixer
control grid and the injector grid to control the electron stream.
T'his provides true electron coupling. An illustration of such a
tube 1s the triode-heptode Type 7J7 shown above. The dia-
gram indicates that the cathode 1s common to both units, the
upper portion being associated with the triode oscillator and the
lower section with the heptode mixer. A typical circuit dia-

¢

gram 1s shown wherein plate-tuning of the oscillator 1s indicated.
Grid-circuit tuning is also widely employed with triode-heptode
tubes, in which case the oscillator circnit resembles that shown

for the pentagrid converter described below.
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THE PENTAGRID CONVERTER
Types 1LA6, 1A7GT/G, 7A8, 7B8, 6A8G, and others

Pentagrid Converter is the name applied to a tube having five
grids in addition to the cathode and plate and intended for
frequency conversion in superheterodyne radio receivers. Such
tubes combine the functions of oscillator, mixer and amplifier
within one structure. The No. 1 and No. 2 grids are used as the
oscillator grid and oscillator plate respectively. Electrons
passing through grids No. 1 and No. 2 are further controlled by
the signal input grid No. 4. This grid is shielded from the
oscillator section by grid No. 8 and from interaction with the
plate by grid No. 5. Screen grids No. 3 and No. 5 are connected
together internally. The circuit on the next page illustrates the
use of the pentagrid converter, such as Type 7BS. Voltages of
signal and oscillator frequency reaching the plate are bypassed
to ground, since the tuned circuit in the plate is resonant only
to the beat or intermediate frequency (I.F.) which is to be fur-
ther amplified.

The pentagrid converter may be considered as operating very
much like a conventional variable-mu tetrode first detector with
an associated triode oscillator, except that the oscillator triode
grid is located next to the cathode which is common to both the
first detector variable-mu tetrode and the oscillator triode.
Electrons emitted from the cathode surface are influenced by the
various grid and plate voltages and divide up so that grid No. 1
receives about 8 to 6 per cent of the electrons, the oscillator
anode receives about 40 per cent of electrons, grids 8 and 5
(screen grid) receive about 25 to 30 per cent of the electrons and
the plate receives the remaining clectrons emitted. Becau’se of
the oscillator grid’s strategic position next to the cathode, any

(Continued on following page) h
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Converter Tube Design Features

(Continued from previous page)

oscillator voltage on this grid will modulate the entire electron
stream regardless of the ultimate destination of the electrons.
Referring to the diagram, it is interesting to observe the action
that takes place within the tube when it and the associated
circult components are operating normally. When the set is
first turned on, the No. 1 grid is at zero potential because it is
tied to the cathode by the 50,000 ohm grid leak. As the cathode
heats up and starts to emit electrons, the feedback between
oscillator anode and grid causes regeneration which immediately
starts the triode circuit to oscillating. When the oscillator
circuit is oscillating, the No. 1 grid is driven alternately positive
and negative. While the grid is positive, grid current flows
through the grid leak in such a direction as to make the No. 1
grid negative with respect to the cathode. This grid swing may

CONTROL GRID P
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make the grid negative by as much as 30 to 40 volts, and this
becomes the grid bias point about which the grid varies in
amplitude alternately in a positive and then a negative direction
under the influence of plate circuit feedback. From this it can
be seen that the maximum instantaneous negative voltage on
the No. 1 grid may be 60 to 80 volts.

Electrons from the cathode are accelerated through the No. 1
grid by the positive oscillator plate and the positive screen grid.
The oscillator plate actually consists of a pair of side rods but
no grid wires are strung on these rods. Many of the electrons
approaching the oscillator plate possess high velocities so that
they shoot past the oscillator plate and for the most part through
the screen grid No. 3 and approach grid No. 4. The No. 4 grid
has a negative potential which therefore retards the oncoming
electron stream. This cloud of retarded electrons between grids
No. 8 and No. 4 constitute a virtual cathode for the tetrode
section of the tube. Electrons may be drawn away from this
source (virtual cathode) in a manner quite analogous to that by
which they were originally accelerated away from the regular
cathode.

If grid No. 1 is only slightly negative or even somewhat
positive, then the virtual cathode has an ample electron supply
for the tetrode section of the tube. Whenever grid No. 1 swings
to more negative values, the number of electrons arriving at the
tetrode plate is temporarily reduced or possibly cut oft. Pulses
of current are therefore supplied to the tetrode section at oscilla-
tor frequency and the electron stream to the tetrode plate is
modulated by the r-f signal voltage on the grid No. 4. Thus,
the oscillator can modulate the signal in the tetrode section and
produce the i-f beat note in the plate circuit of the tetrode
section.

The current necessary to have sustained oscillations is con-
trolled by the oscillator grid and not by the signal grid, the
latter being incapable of producing cutoff in the oscillator
section. The gain of the tube can be controlled over a con-
siderable range by a variable negative bias on grid No. 4 without
substantially affecting the oscillator section.

THE PENTAGRID MIXER
Types 6L7 and 6L7G

Type 6L7G pentagrid mixer used with a separate oscillator
tube. Type 6L7G has the No. 1 grid as the signal grid, grids
No. 2 and No. 4 connected internally as screen grids, grid No. 3
as the oscillator injector grid and the No. 5 grid as the suppressor
(connected internally to cathode). Thus, the 6L7G 1s quite
similar to the mixer section of Type 7J7.

THE TRIODE-HEXODE
Types 6K8, 6K8G and 6K8GT

Such converters have a rather unconventional structure. The
oscillator plate is so located that it is completely removed from
the cathode to mixer plate electron stream. The oscillator
plate and mixer plate are on opposite sides of the cathode. Grid
No. 1 completely surrounds the cathode so that the side towards
the oscillator plate acts as the oscillator grid, while the other side
1s associated with the mixer and modulates the cathode to mixer
plate electron stream at oscillator frequency. With this con-
struction a single grid suffices to screen the oscillator grid from
the signal grid as well as to screen the signal grid from the mixer
plate. The signal control grid is made in the form of a flat
wound grid with one-half of the windings (those facing the
oscillator plate) removed. Specially designed metal shields
suitably connected to the cathode prevent stray electrons from
producing undesirable couplings and also serve to isolate the
oscillator and mixer sections. In addition, they cause a potential
minimum to exist between the screen and plate. Sufficiently
high plate resistance is obtained so that a suppressor grid is not
required.

THE PENTAGRID 6SA7 TYPE
Types 6SA7, 6SA7GT/G, 7Q7, 12SA7GT/G, 14Q7

This construction, as exemplified by Types 6SA7, 6SA7GT/G
and 7Q7, i1s somewhat like 61.7G except that the functions of
grids No. 1 and No. 3 are interchanged. Grid No. 1 is the os-
cillator grid and grid No. 3 is the signal grid, the latter having a
remote cutoff characteristic. The side rods for grid No. 3 are
located 90° from the plane of the other side rod supports and are
therefore directly in the center of the electron stream. The
negative voltage on the signal grid repels some of the electrons
traveling to the plate back towards the cathode. However,
these electrons will not affect the space charge near the cathode
since most of the electrons turned back are intercepted by
collector plates fastened to the side rods of the No. 2 screen grid.
Hence, the collector plates of the screen provide isolation of the
cathode space charge and the signal grid so that changes in
signal grid voltage produce little change in the cathode current.
Any changes in plate current due to signal grid voltage changes
are offset by opposite and nearly equivalent changes in screen
current. Screen grids No. 2 and No. 4 are connected internally.
Grid No. 5 is the suppressor and serves to increase the plate
resistance of the converter.

DEFINITIONS

Conversion Conductance (g.) is defined as the ratio of the
intermediate frequency component of the plate or output
current of the converter tube in a superheterodyne receiver to
the radio frequency component of the signal voltage applied to
the control grid. The value is expressed in micromhos. With
reference to the performance of a frequency converter, it is
employed in the same manner as mutual conductance is used in
single frequency amplifier computations.

(Continued on page 4)

CORRECTION

In the last issue (Vol. 10, No. 2) there appeared an in-
complete statement regarding the use of voltage regulator
tubes in series. The final sentence of that article (P. 4)
indicated that a Type OB3/VR-90 and a Type OD3/VR-
150 could not be used in series. This was incorrect, as such
an arrangement can be employed if the operating con-
ditions do not exceed the specified values for each type.
The statement as it appeared should have been clarified to
indicate that it is not practical to manufacture a combina-
tion regulator consisting of these two structures in a single
envelope.




E I YHE information presented in the Sylvania Service Exchange is contributed
by servicemen as the result of practical experience. It is very carefully con-
sidered before being accepted, and we believe it to be correct and authentic.

However, we assume no responsibility with respect to results. Please do not
send routine or generally known information.

Slipping Drive Cables. For dial drives
that have a tendency to slip, we use a
mixture of Fuller’s Earth and shellac,
about 14 Fuller’s Earth and 24 shellac
and a small amount of resin. This
brushed lightly on the drive cable only
and left to dry for an hour or so, will
make it taunt and ready to drive the
condenser. A small brush of the camel’s
hair type is just the thing. The solution
should be well shaken and very sparingly
used.—Ben’s Radio, Boston, Mass.

* * *

Repair Cement. I find that common
fingernail polish is fine for repairing
plastic cabinets, speaker cones, to hold
dial cables, ete. Laurel color sticks best
in my brand. You may have better luck
with different shades in different brands.

—Oscar’s Radio Service, Merrill, Iowa.
* * *

Setting Push Buttons. In setting
push buttons on sets without tuning
indicators, first adjust oscillator trimmer
to proper station, then de-tune this con-
denser a trifle. Adjust r-f trimmer
condenser for maximum output from
speaker. Readjust oscillator trimmer
for maximum output. Set other stations
the same way. Due to a-v-c action it is
impossible to peak up the r-f trimmer
satisfactorily when the oscillator trim-
mer is in tune.—Neupauer Radio,
Cleveland, Ohio.

* * *

AC-DC Sets. These sets have a habit
of burning tubes out in different locations
where the line voltage has a tendency to
go up. The sets in mind have 6 tubes,
four 12-volt types and two 85-volt types.
Thisadds up to 118 volts. I have checked
linevoltageashigh as 123 volts. These sets
come in often so I have asked the custo-
mer if he has trouble with tubes right
along. If he does I install in place of the
85L6GT powertubea50L6GT tubewhich
does the trick. This does not affect the
set if you balance the set after installing
the 50L6GT tube. This will work on any
ac-dc set using 35L6GT power tubes.
Oliver Nicholas, Olean, N. Y.

* * *

Majestic 300. Lack of plate voltage
on Type 58 tubes is usually due to
burned out coil which is choke in dial
light circuit. This coil carries plate cur-
rent for 58 type tubes. If replacement
choke is not available, this choke may be
bridged across with a 500 ohm resistor.
Be sure to replace a .25 mfd. condenser
bypassing plate circuit, as this unit 1s
usually shorted, and caused the original
trouble.—W. H. Updegrove, Carterville,
Missouri.

Clough-Brengle CRA Oscilloscope. If
the vertical control has no effect on the
image, or if the sensitivity of the vertical
amplifier is low, it may be due to a
change in resistance value of the 100,000
ohm 14 watt plate load resistor of the
Type 57 vertical amplifier tube.

In a recent experience. the original
unit changed value from 100,000 to
750,000 ohms.—Joseph S. Napora,
Uniontown, Pa.

* * *

Philco Mystery Control Console
Radios. Mystery control does not work.
Open mystery control box, and check
loop which acts as primary for 30 oscilla-
tor tube. Usually open and best bet to
replace even if good to avoid repeat call.
—Vito F. Daidone, Newark, New Jersey.

* * *

Temporary Tube Salvage. In repair-
ing AC-DC sets using the 35Z5GT/G
rectifier it 1s possible to connect a resistor
from pins 2 to 8 and to restore service in
those cases where the tapped part of the
heater has burned out. I have been
using a 50 ohm resistor and leaving the
dial light out of the socket. The sets
seem to work as well as ever. Of course
this will be changed back as soon as new
tubes become available—Wm. G. Aust-
gen, Dyer, Indiana.

* * *

Philco PT-25 Code #121. Heavy a-c
hum, sound indicated open filter con-
denser or possible open grid. Test showed
that neither of these were the cause.
Trouble was located in resistor #29 (see
Riders 12-4 under Phileo). This dual
resistor is in the filament circuit and has
a resistance of 53 and 175 ohms, and was
grounded to the chassis, thereby feeding
raw AC to the grids through several con-
densers. The cure—replace it. Or 1
have found that the ground very seldom
affects the resistance in which case in-
sulate it from the chassis.—R. R. Harris,
Ojus, Florida.

* * *

Emerson AX-211, AX-212 ETC. If
the sensitivity of this model is low, and
if the antenna trimmer on the condenser
gang will not resonate, also if the wave-
trap will not tune to resonance, the
probable cause is a broken lead to the
ground lug of the antenna coil.

To repair, remove the coil and car