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Material necessary:

1. Three identical transformer cores with ““E’’ and ‘‘I’’ type laminations.
Core area should be at least 2 1/4- square inches; this means a cross sec-
tion of at least 1-1/2 x 1-1/2 inches. The core described measured 1-5/8
x 1-1/2 inches. Obviously the winding information is for this size core, but
can be easily adapted to another size through simple arithmetic.

2. Two pounds of No. 14 Formex (type HF) magnet wire for primaries
(three windings necessary). Foar pounds of No. 16 Formex (type HF) magnet
wire for secondary windings (six windings necessary).

3. 24 wood spacers (soft white pine) 1/8 x 5/8 x 3-1,/8 inches.

4., 6 wood spacers (soft white pine) 1/8 x 1-1,/2 x 3-1/8 inches.

5. One 4-inch diameter roll of 1/2-inch wide varnished cambric tape.

6. 36 feet of good lacing twine (Used to tie windings before removing
from mandrel).

7. 1 Gal. No. 1201 GE red glyptal paint (or equivalent good insulating
varnish).

8. 4 pieces aluminum angle to mount three transformers in a frame. My
unit takes 12-1/4 inches long by 3/4 x 3/4 x 1,8 inches in cross section.

9. 10 BRASS bolts and nuts 2 x 1/4 x 20 inches.

2 BRASS bolts and nuts 2-1/2 x 1,4 x 20 inches (extra length to mount
terminal strip). .
1J. Terminal strip for 3-phase 120 volt connections, 3/4 x 1 x 1/8 inches
(GE textolite, or other insulating board).
1l. 3 - 8 x 32 brass bolts, lock washers and six nuts to complete terminal
strip.

FIGURE NO. 3. VIEW SHOWING THE THREE SETS OF HEAVY WIRES FROM THE
12.6—VOLT PRIMARIES CONNECTED. SECONDARY LEADS SHOW
AT TOP.
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No terminal strip is necessary for primary of transformer. Connect three
#8 flexible GE -flaminel wire leads permanently to connect transformer to
alternator.

Primary (12.6 volt) 19 turns No. 14 Formex wire. Winding consists of 3
Separate wires that are parallel connected after winding is complete. (Tied
with string, dipped in 1201 red Glyptal, and taped with varnished cambric).
Due tolow voltage (12.6 volt) noinsulationis used between layers or windings.
wind on first 19 turns, then second-19 turns, then third 19 turns. This com-
pletes winding. Try to keep each winding smooth so turns do not pile up or
there will not be enough room to get third winding on mandrel.

Secondary: (120 volt) 94 turns No. 16 Formex wire. wind on two 60 volt
windings connected in series. Each half of the secondary has 94 turns or the
total primary has 188 turns. Try to keep a smooth winding, layer by layer,
or there will be trouble in getting the 94 turns on the mandrel. No insulation
is used because the voltage (60 volts) is low and the 1201 red Glyptal and
HF type wire give adequate insulation.

The finished transformer can be connected to 115 volt 60 cycle and
allowed to run until temperature rises to 180 degrees F. and then given
a final dip in 1201 Glyptal. Unless the 12.6 volt primary is loaded, it will
take a couple of hours to get the transformer hot running from 115 volt
60 cycle power. Remember it is designed for a minimum of 100 cycles so
will eventually get hot running on 60 cycles. You may prefer to heat the
transformer in an oven if available.

This transformer bank must be mounted near the alternator. It will
probably get wet. Do a good job on the dipping and insulation and you can
forget it indefinitely.

FIGURE NO. 4. ONE SECTION OF THE TRANSFORMER ASSEMBLED, READY
FOR FINAL DIP IN INSULATING PAINT OR VARNISH.
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It is also possible to use this same transformer design to wind a
3-phase transformer with higher voltage sscondaries, rather than
the 120-volt secondaries described here. Windings which will deliver
several hundred volts cain be substituted, thus making it possible to
step up the 12-volt alternator output directly to high voltage. When
the three transformer secondaries are connected in a 3-phase star
fashion to a suitable rectifier, as shown in Figures 7 and 9 on pages
6 and 7 of the July-August, 1960 issue, the DC output voltage from the
rectifier will be 2.34 times the voltage across one secondary winding.

For example, if 1,000 volts DC are required, each secoudary
may be wound to deliver 430 volts AC. Based on the 120-volt winding
having two 94-turn coils, a 430 volt winding would have two coils of
340 turns each, or a total of 680 turns on each secondary. This wire
size would be smaller, of course, since the output current require-
mants would be much lower than that of the 120-vult windings. wire
sizes from No. 20 to No. 24 would be chosen. Additional insulation
would have to be used around the secondary, because of the higher
voltages present.

HINTS AND KINKS

Before mounting anything in the car, get the alternator installed
and tested. Complete installation kits are available for most cars. If
one is not made for your car - trade the car!Cnce the alternator
installation is complete and the regulator is working properly, holding
the battery at 13.5 to 14.00 terminal volts, install the distribution
transformer. Connect the primary solidly to the alternator termiuais.
Do not use fuses or a relay switch in this high current low voltage
circuit. The alternator is Dbelt driven so the protection is there if a
d.rect short circuit happens.

Test the transformer regulation in this manner: Get six porcelain
lamp sockets, a double pole single throw knife switch, three 60 watt
lamps and three 200 watt lamps. Connect as shown in Figure No. 5
on page 5 of the July-August issue. The three 60 watt lamps present
a balauced 18u watt load to the alternator. Th2y represent the small
load required by your equipment in the ‘‘stand-by’’ condition. Measure
the voltage. It should be approximately 120 volts per phase.

Now close the switch and throw on the 600 watt load. Read the
voltage. It should be at least 110 volts. This represents a ‘““voice
peak’’ when th2 transmitter is drawing full load. Try this test at
different engine speeds. Th= carburetor idle adjustment must be set
sn the voltage will not fall below 100 volts at slowest speed. Youa
may not like this with an automatic transmission but most cars creep
a little anyway so yours will creep a bit more. This adjustment is
made at full load of 780 watts. (600 180). I refer to the 100 volt
idling limit. 110 volts should be just a few RPM’s faster.
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Summarizing the installation and operation of 3-phase AC power
systems in automobiles for more efficient operation of mobile radio
equipment, remember the following points:

1. The alternator manufacturer, such as Leece-Neville, puts a rating
on the complete system he sells. You buy a 50-ampere, 12 volt
system or 100 ampere, 6 volt system. On the surface this looks
like the alternator is capable of supplying 600 watts at the battery
terminals by way of a rectifier. This is all true. What is left
out is that the rectifier carries an exact maximum current limit.
It is responsible for the 600 watt limitation. The alternator is
capable of delivering much more power. Years of field use indi-
cate the rating of the alternator alone to be well above one KVA.
This is under summer 85 degree F. temperature with the normal
cooling in a car in motion.

2. Idling speed of an alternator in ordinary car usage is 100 or more
cycles. Maximum frequency may go as high as 1000 cycles.

3. Three phase full wave rectification has only 5% ripple before
filtering. Ripple frequency from a 3 phase full wave rectifier is
six times the AC supply frequency.

4. Filtering a 3 phase full wave DC power supply is extremely easy
bacause the ripple is always 6 times the AC cycle input fre-
quency. (See statement #3) A condenser of 2 to 6 MF is usually
adequate when supplying an RF stage. For audio stages a small
4 Henry choke is desirable along with two 4MF condensers in
a ‘‘brute force’’ filter.

5. Modern 115 volt 60 cycle transformers work well on 100 to 1000
cycles. Ratings can be exceeded considerably using a minimum
of 100 cycles on a 60 cycle transformer design.

Heavy duty filament transformers can be used as step up trans-
formers for high voltage power supplies operated directly from the
output of a 12-volt, 3-phase alternator without the distribution trans-
former described in this bulletin. Simply take three 6.3-volt filament
transformers and connect these windings in delta across the alter-
nator supply. Then, each 115-volt secondary can be fed into a star
bridge rectifier circuit, as shown on page 7 of the July-August, 1960
issue. The DC output voltage will be 2.34 times the 230-volt output
of one secondary, or about 700 volts, Or, doubler type rectifier circuits
could be used to obtain 1,000 to 1,400 volts DC.
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Added Uses for Mobile Alternators. ..

The 3-phase AC alternator system de-
scribed in the July-August, 1960 issue is a
good source of emergency power, according
to W8DLD. As long as the load on the alter-
nator is closely balanced, a kilowatt of power
is available for lighting, running appliances,
and even AC-powered communication equip-

ment in an emergency. For the latter applica-
tion, it is best to hold the engine speedp Eelow

1,000 r.p.m. so that the alternator frequency
does not go above 200 cycles. Transformers
in some equipment designed for 60-cycle op-
eration may not operate efficiently on fre-
quencies above this.

ABOVE — Top view of six G-E type 1N1016 two-section germanium TV rectifiers,
assembled into bridge rectifier unit which will handle up to 750 Volts AC at 400 mil-

liamperes DC output current.

BELOW — Bottom view of typical dual voltage power supply of the type described on

pages VIII-10 to VIII-15.




CHAPTER IX—
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TRANSMITTING TUBE TESTING
AND OPERATING HINTS

SIMPLIFIED TEST PROCEDURES FOR
POPULAR TRANSMITTING TUBES

From May-June, 1951

TEST INSTRUCTIONS FOR:

GL-2E26

GL-4D21 /4-125A
GL-4-250A/5D22

GL-35T
GL-100TH
GL-203A
GL-211
GL-592
GL-805
GL-806
GL-807

GL-810
GL-811A
GL-812A
GL-813
GL-814
GL-815
GL-829B
GL-832A
GL-837
GL-838
GL-8000

GL-8005

Whenever you suspect that a receiving tube is bad,
you either plug in a new one (if you have a spare) or
you make a trip to see your serviceman friend and
use his tube tester. However, when something has
gone wrong in your transmitter, you hesitate to try
your spare transmitting tube in place of the suspect
tube, and you certainly will not find a transmitting
tube tester handy.

Or, if the ham in the next block wants to trade
some tubes with you, you may end up with some low
emission tubes that are good only for future trading
with another unsuspecting ham.

All of the above points out the fact that it would
be extremely nice to be able to test a transmitting
tube when the need arises. It is the purpose of this
article to explain how to run some simple (hence
non-conclusive) tests on your favorite bottle.

GENERAL TESTING COMMENTS

Vacuum tube manufacturers spend a great deal of
time and money in order to test their product com-
pletely. A transmitting tube such as the GL-813, for
example, may have to pass twenty or more tests before
it is considered good enough to bear the G-E trade-

mark. Many of the individual test sets used to run
these tests will each be worth more than an elaborate
ham transmitter.

Obviously, therefore, any simple tests which the
amateur is able to run will not do as complete a job
of quality testing as the tests the manufacturers make.
Ilowever, the simple tests about to be described will
permit the ham to roughly evaluate the quality of his
transmitting tubes, and in most cases, these simple
tests will give a true indication of whether the tube
is generally good or generally bad.

It is possible for these simple tests to call a bad
tube good, and a good tube bad, especially if the
tests are not carefully conducted, but these cases will
be the exception, so the following simple tests should
give you a wealth of information about the quality
of your transmitting tubes.

TUBE TYPES CONSIDERED
Testing instructions are given for most of the
popular and widely used amateur tubes (see list
above). If a certain type is not included, it is either
because the testing would be more complicated and
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involve special apparatus; or, it is a high-power type
not deemed necessary to include.

TEST INSTRUCTIONS

Three different tests are suggested for each tube
type. The first is a short and continuity test, the
second a static characteristic test, and the third
either an oscillation test or a limited peak emission
test, depending on tube type. It will be necessary to
run all three tests in order to completely test any
particular tube.

Run the tests in order. If a tube fails Test I be-
cause of an internal short, there is no point in making
any further tests. However, if a tube passes Test I
and fails Test II, you could still run Test III to see
if the tube has any emission, even though Test II
showed you that the static characteristic of the tube
was poor.

If the tests are to mean anything, you must run
them carefully. Use accurate meters. Follow the in-
structions exactly.

For tests II and III, allow the filament to heat for
five minutes before proceeding with the test.

TEST |

The data for Test I is given on page 3. The purpose
of this test is to determine filament continuity and
to check for undesirable shorts. The base connection
diagram for each tube is shown. These diagrams are
made looking at the bottom of the tube, with the
base pins facing you.

Use an ohmmeter to check continuity. Do not uce
a lamp in series with the a-c line as a continuity
indicator, as you may damage the filament of the
tube. An ohmmeter with a range of zero to 50,000
ohms or zero to 250,000 ohms, or anything in that
range will be satisfactory. It is not advisable to use
an ohmmeter scale which will read too high a resist-
ance, such as ten megohms or so, because you are
looking for continuity and shorts, and not for leakage.

Check for filament continuity first, then check for
shorts by probing between a given pin and all other
pins, then another pin against all other pins, etc.
If a pin is marked NC, for no connection, check it
anyway to make certain no continuity exists. All
electrodes, including grid and anode caps (if any),
should be tested for continuity or shorts.

Consider a tube to have passed this test if you
have filament continuity, and continuity between
other electrodes as shown on the diagram—and, if
all other electrodes are floating, that is, have no
continuity to any other electrodes.

TEST i

The data for this test is given on page 4. The pur-
pose of this test is to determine, approximately, the
static characteristic of the tube in question. In other
words, it is a check on the controlling ability of the
grid (or grids). This test is intended to show up a
grid that has been bent out of place due to dropping
a tube, for example. Many other small internal faults
may also be determined. This test does not show
whether a tube has low emission, or is near the end
of life.

All tubes arfe not tested in the same manner. One
group (Test II-A) must have the grid bias adjusted
until the plate current measures a predetermined
value, then the grid bias voltage must be read to
determine if it falls in the ‘“‘good” range. The other
group (Test II-B) must have the grid bias voltage
set to a certain value, then the resultant plate current
must fall within a certain ‘“‘good” range.

The circuit diagram for the test set-up is shown in
Fig. 1 on page 4. If the tube you are testing has no
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cathode, disregard the cathode connection shown.
Similarly, if the tube is a triode, disregard the dotted
screen-grid lead. (One tube, the GL-837, requires a
suppressor voltage. See note B on page 4.)

It is not necessary to construct a separate test set
for Test II. You may use a socket in a rig you already
have. Just remove, temporarily, the grid, screen grid
and plate leads, and connect as shown in Fig. 1. It is
desirable to be able to vary the filament voltage, so

- that it may be set exactly at the voltage specified in

column 1, page 4.

To test a tube in the II-A group, apply filament
voltage, apply a grid bias which is midway in the
specified range, then apply plate voltage (and screen
voltage if the tube is not a triode). Check the plate
current and readjust grid bias until the plate current
is as specified, then read the grid bias voltage you
are using. The tube is “‘good” if the grid bias voltage
is within the limits shown.

To test a tube in the II-B group, apply filament
voltage, apply the exact grid bias valtage shown, and
apply plate (and screen) voltage. Read plate current.
The tube is “good” if the plate current is within the
limits shown.

TEST 1l

The data for Test III-A is given on page 5, and
that for Test III-B is given on page 6. Seventeen
tubes are listed for the former test, and six tubes are
more easily tested by the latter test. Test III-A is a
power oscillation test, in which the tube is operating
at 14 megacycles. Test III-B is a test which checks
for the total emission, under the conditions shown,
for a very brief moment.

The diagram on page 5 shows the test set-up neces-
sary for Test III-A. This is a Hartley oscillator cir-
cuit. Because this test is run at a reduced filament
voltage, it is absolutely necessary that a variable
control be used in the filament circuit. This control
need not be an autotransformer, as shown, but some
sort of stepless control is needed.

In the circuit diagram for this test, the 0.005 mf
condensers must have a voltage rating consistent with
the tube being tested. They should be capable of
handling the d-c plate voltage (Eg) plus some safety
factor. The 0.005 mf condenser in the screen circuit
should handle the d-c screen voltage (Eg), plus a
safety factor. The two 0.002 mf condensers should
be rated at 400 or 600 volts breakdown.

The tank coil should have an inductance of ap-
proximately 5 microhenrys. A regular 20 meter trans-
mitting coil will serve, as long as the wire in the coil
is bare, so that the proper point for the tap can be
located.

If you already have a transmitter using the tube in
question, it is not necessary to provide an oscillator
circuit, as you may use the tube as an amplifier and
run the test. In this case the tube must be run at as
high a plate (and screen) voltage as specified, else the
results will only be valid for the lower voltage you use.

To run Test III-A, put the tube in the circuit as
shown, and turn on the filament, setting the control
to give normal voltage. Make certain a dummy load
is coupled to the tank, and apply plate (and screen)
voltage. If the control grid current (Ig) is not as
specified, adjust the tap on the coil (with power off)
until the grid current is as specified.

Adjust the dummy load coupling (see Ham Neuws,
Vol. 6, No. 1, page 6 for a discussion of dummy loads),
until the proper plate current (Ig) is being drawn,
according to the table. Readjust the tap for proper
grid current. Next, measuré power output in some
manner, and reduce the filament voltage until the
power output drops down 10%. Read filament volt-
age. If this voltage is below the figure stated in



column 7 on page 5, the tube is “good.” If the voltage
is more than the stated figure, the tube is “bad.”

(Power output may be read in a comparative man-
ner by the device shown on page 8.)

If a tube passes Test III-A, you know that the
tube has some life left in it. The lower the filament
voltage reading, the better the emission. This test
will permit you to compare the emission of two tubes
quite easily.

If you use your transmitter for the test set, Test
III-A is run in a similar manner. Turn on the fila-
ments, wait five minutes, then apply grid drive until
I is as specified. Apply plate (and screen) voltage
and adjust your dummy load until I is as specified.
Measure power output, lower filament voltage until
this power drops to 909, of the original value, then
read filament voltage.

When running test III-A, watch the tube envelope.
If a bluish glow appears which seems to fill most of
the envelope, the tube is gassy and hence ‘“bad.”
Under these circumstances, plate and screen currents
may run extremely high.

Test III-B is a different sort of test, but it gives

you approximately the same information as Test
III-A. In Test III-B all electrodes except cathode
(and/or filament) are connected together, then a
positive voltage is applied to the electrodes, and the
total current measured. Caution must be employed
when running this test, as the grid will be damaged if
the voltage is applied for more than a second or so.

To run this test, connect the tube as shown in
Fig. 3. Apply the filament voltage specified in column
1, page 6, and allow the filament to heat for five
minutes. Make certain you are using the right plate
voltage (column 2, page 6) then throw the switch.
The instant the plate current meter settles down,
make a mental note of the reading and turn the switch
off. Under no circumstances should the plate voltage
be applied for more than four seconds.

If the current for a new tube is greater than the
value indicated in column 4, page 6, then the tube
is “good.” If the current for a used tube is greater
than the value specified in column 3, page 6, then
the used tube is “‘good.”” If Iy is below this last figure,
the tube is “bad.”’” Tubes which have total currents
(I;) which are approximately the same value have
approximately the same emission,

TEST 1 Continuvity and Short Test

Use ohmmeter as discussed previously. Refer to proper diagram, below,
and check for filament continuity, including filament or heater center-
taps (if any). Check between other points where continuity should exist.
Check the remainder of the pins, each to all others, to see if a_short
exists. Reject tube if undesired shorts exist or if continuity is not
found where it should exist.

INSTRUCTIONS:

BAYONET
O

F

P

)

GL-203A  GL-211
GL-838

GL-4D21 /4-125A
GL-4-250A/5D22

uvozr P

F 'lo F Nc

G
NC! * F

GL-8005

GL-829B GL-832A

Be—Base Sleeve. F—Filament; Fm—Filament center-tap; 6—Grid;
H—Heater; Hm—Heater center-tap; \s—Internal Shield; K—Cathode;
NC—No connection; P—Plate; S—Shell; U—Unit.
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TEST I Static Characteristic Test

—
lIA
INSTRUCTIONS:
Q) Apply filament voltage as shown in column 1; wait ~—
B five minutes. Adjust grid bias to value half-way be-
@_ tween those shown in column 4. Apply Ep and E..
Readjust grid bias until Iy value is as shown in col-
/ umn 3. Read value of E. on meter. Tube is “good”
0.25 MEG. wm, . U { _
T. if this voltage falls inside the range indicated in col-
+Eg
umn 4.
Fig. 1. Circuit diagram for static characteristic
test set. —_
Column Number 1 2 3 4 5 6
Er 3% B —E¢ Es
Tube Type a-c d-c d-c d-c d-c Notes
volts volts ma. volts volts
GL-2E26 6.3 300 30 15/25 160
GL-4D21 /4-125A 5.0 1500 50 35/65 350
GL-4-250A /5D22 5.0 2500 70 65/90 500
GL-35T 5.0 1000 35 0/20 -
GL-100TH 5.0 2000 40 20/50
GL-806 5.0 1500 100 50/80
GL-807 6.3 500 50 T 15/25 250 _
GL-812A 63 1000 50 10,20
GL-815 6.3 400 20 20/35 200 A
GL-8298 6.3 400 40 10/20 200 A
GL-832A 6.3 400 20 25740 250 -
GL-8005 10.0 1000 50 20 /40
1B Apply filament voltage as shown in column 1; wait five minutes. Set

grid bias to value given in column 4, and apply E; and Es. Read I;. ~—
INSTRUCTIONS: Tube is “good” if this current falls inside the range of values indicated
in column 3.

Column Number 1 2 3 4 5 | 6
Tube Type oE-I:: dE-lcg: dch :-Ec tf—sc Notes -
volts volts ma. volts volts

GL-203A 10.0 1000 85/155 0
GL-211 10.0 1000 55/85 50 . _
GL-592 10.0 2000 40/60 50
GL-805 10.0 1500 60/100 0
GL-810 10.0 2000 45/65 35
GL-811A 63 1600 0/30 0 -
GL-813 10.0 2000 35/65 35 4C0
GL-814 10.0 1250 30 /48 20 300
GL-837 12,6 350 0/30 20 200 B —
GL-838 100 1250 40/70 0
GL-8000 10.0 2000 40/75 90

A. For one section only. The grid of the section not being tested should
be connected to the negative terminal of a 90-volt battery, and the
bositive battery terminal connected to the common cathode.

NOTES: B. This tube requires a suppressor voltage during test. Connect +45
volts to the suppressor grid (pin 5). The negative voltage return goes
to cathode (pin 6). _
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TEST IHA 14 Megacycle Power Oscillation Test

INSTRUCTIONS:

Apply filament voltage as shown in Column 1. Wait five minutes. Apply
plate and screen voltage (be sure dummy load is in place). If grid
current is not as specified in column B, change tap on coil until value
is correct. Change output coupling till plate current is as shown in
column 5. Recheck grid current. Reduce filament voltage until output
drops 10%. Read filament voltage. Tube is “good” if filament voltage

is equal to or less than value shown in column 7.

DUMMY
LOAD

0.002 =
MF.

Fig. 2. Circuit diagram for power oscillator test set.

=0.002
MF.

110 AC

ORMER

Column Number 1 2 3 4 5 6 7 8

Ep Rg lc Ep IB Es Em
Tube Type a-c d-c d-c d-c d-c a-c Notes

volts ohms ma. volts ma. volts volts
GL-4D21/4-125A 5.0 15,000 10 3000 100 350 4.5
GL-4-250A/5D22 5.0 15,000 8 3000 2¢0 500 4.5
GL-35T 5.0 3,000 40 1500 120 4.5
GL-100TH 5.0 4,000 50 3000 150 45
GL-203A 10.0 5,000 25 1250 175 9.0
GL-211 10.0 5,000 30 1250 175 9.0
GL-592 10.0 5,000 45 3000 200 9.0
GL-805 10.0 5,000 57 1500 210 9.0
GL-806 5.0 10,000 50 3000 200 4.5
GL-810 10.0 5,000 50 2000 250 8.8
GL-811A 6.3 3,500 40 1500 150 57
GL-812A 6.3 3,500 40 1500 150 57

GL-813 10.0 10,000 12 2000 180 400 9.0 C
GL-814 10.0 8,000 12 1250 150 300 9.0
GL-838 10.0 5,000 55 1250 175 9.0
GL-8000 10.0 8,000 38 2250 275 8.8
GL-8005 10.0 5,000 35 15€0 200 9.0

C. Screen current on “good” tube should be between 25 and 55 ma.
NOTES: 9, s
:  D. Screen current on “good” tube should be between 15 and 30 ma.
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Test IB Limited Peak Emission Test
]

Apply filament voltage as shown in column 1. Wait five minutes. Use
battery indicated in column 2 for anode supply. Turn switch on and
a; soon as meter inhar;)de circuit comes to rest, make a mental note
R of I and turn switch off. If switch is on for more than four seconds you
INSTRUCTIONS: may damage the tube. 4 new tube is “good” if I is greater than the
value indicated in column 4. A used tube still has some life left if I
is greater than the value shown in column 3. Any value of Ir greater
than that shown in column 3 indicates a usable tube.

7. SPST SWITCH

+ 22.50R
17 45 VOLT ~
= BATTERY

(SEE GHART)

Fig. 3. Circuit diagram for limited peak emission test.

Column Number 1 2 3 4 5 -
Tube Type ‘,E.Fc‘ dE.I; dI:rc dl:rc Notes
volts volts ma. ma.
GL-2E26 6.3 22.5 85 110
GL-807 6.3 45.0 190 255 —_—
GL-815 63 22.5 85 1o E
GL-8298B 6.3 22.5 160 215 E
GL-832A 6.3 22.5 50 70 E _
61-837 126 ’ 22.5 65 85 ’

E. For one section only. The grid of the section not being tested should
NOTES: be connected to the negative terminal of a 90-volt battery, and the
positive battery terminal connected to the common cathode. —_
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R-F POWER INDICATOR

ANTENNA IN34, IN48 OR EQUIV.
NIt

2 1 1 0-1MA,
7 T Oog MA
RESONANT 1 0.005 o
14 MC. TANK = MICA
Fig. 4.
Circuit diagram for germanium diode r-f power indicator.
This unit is used in conjunction with Test lll-A.

Fig. 4 gives the circuit diagram for a simple power
output indicator to be used in conjunction with Test
TII-A. It consists of a tank circuit, a germanium diode,
and a d-c¢ milliammeter. As shown, this instrument
will not give a quantitative power reading, but it will
read percentage changes in power, which is all that
is required for Test III-A.

The inductance and capacitance in the tank circuit

is not specified because almost any values will serve
as long as the combination will tune to 14 megacycles
—the frequency of the test set. Either a 0-1 or 0-5
milliammeter may be used,-because sensitivity is not
too important.

Build the power indicator in a metal box. The
ground connection shown in the circuit diagram does
not particularly have to go to earth ground, but the
metal chassis should be connected to the ground bus.

To use the instrument, place it as far from the
transmitter as possible, in order that it picks up
energy only from the test set (and not from driver
stages, if they are used). Put an antenna on the
indicator, and adjust the length of the antenna until
the meter reads full scale. Now, when you wish to
reduce the power by ten percent, lower the filament
voltage in the test set until the meter reads 0.95 mils
on the 0-1 milliammeter (or 4.75 mils on the 0-5
milliammeter). This current reduction represents a
drop of ten percent in the output power of the trans-
mitter under measurement.

TRANSMITTING TUBE TESTING--ADDITIONAL DATA

Many transmitting and special purpose
tubes, not in existence when the original
article appeared in G-E HAM NEWS, can
be tested by the same procedures. In most
cases, the technical data appearing in sheets
published by the tube manufacturer, or in
the Tube Data Section of the ARRL HAND-
BOOK, provides the necessary operating con-
ditions required for tests I, II, IIIA, and
IIIB. Suggestions for choosing pertinent data
figures follow:

TEST I - Continuity and Short Test (Page 3).
Follow procedure as outlined, using con-

nection diagram for tube being tested.

TEST 1I - Static Characteristic Test (page 4.).
1. Select proper heater voltage.

2. Apply one-half maximum rated DC
plate voltage.

3. Apply one-half maximum rated DC
plate current.

4, Vary negative DC bias from 25 to
45 percent of value given in technical

data for class C telegraphy operation
at maximum rated plate voltage.

5. Apply rated screen voltage for class
C telegraphy operation.

TEST IIIA - 14-Megacycle Power Oscillation
Test (page 5).

1. Use circuit constants, and apply vol-
tages and currents listed on data sheet
for class C plate modulated service.

2. Tube can be considered serviceable
if filament valtage can be reduced
10 percent or more before power
output drops 10 percent.

III8- Limited Peak Emission Test

1. Exact figures are not available for
tubes other than those listed on page
6 of that issue. However, when about
30 volts DC is applied to most small
and medium power transmitting tubes
in the circuit of Fig. 3, approximate-
ly twice the normal maximum rated
plate current should be observed on
the milliameter.

Additional Data -- 14 Megacycle Power Oscillation Test for Transmitting Tubes
Not Listed in G-E HAM NEWS, May-June, 1951 (Vol. 6, No. 3)
Test IIIA Table, Page 5

Col. No. 1 2 3
Eg RG I
Tube Type AC Volts Oams
4X150A 6.0 9,000 10
4CX300A 6.0 3,500 25
4-400A 5.0 15,000 8
4-1000A 7.5 6,500 39
250-TH 5.0 10,000 50

DC ma

4 5 6 v

Ep L Eg En

DC Volts DC ma DCVolts AC Volts
1250 200 250 5.2

2000 250 250 5.2

3000 200 500 4.5

5,500 600 500 6.7

3,000 200 --- 45 IX7



IX-8

What about new information on Sideband?

The next edition of this book will cover subsequent
articles published in G-E HAM NEWS from 1961 to
the publication date of the revised edition, along with
any other material on sideband that is timely.






