
Tube Tester Topics 

THE HICKOK TRANSCONDUCTANCE TUBE TESTER CIRCUITS 
SOME CRITICAL DETAILS — AND CALIBRATING A HICKOK 539B/C WITHOUT ERROR 

BY MIKE HIGGINS 
 

The Hickok 539B (or –C) is often referred to as an “Engineer’s Tester,” being a notch above the grade used in radio 
and television service shops of yesterday.  It is often either relied upon or castigated by dealers in high-end audio out-
put tubes, depending on differing transconductance readings by seller and buyer, on a given tube. Here, Mike  explains 

the Hickok 539B, some hidden details, and illustrates some mistakes made in calibrating and using the instrument. 

W HY is this topic worth a long and 
somewhat technical article?  The "best" 
tube testers are pretty well universally 

acknowledged to be the transconductance testers and 
the majority of this type were and still are Hickok 
testers or based on the Hickok circuit. Four years 
ago, when the meter on the author's Hickok 539B 
tester went bad and couldn't be repaired, it lead to a 
detailed analysis of all the circuits in the set 
including a SPICE-based 
computer simulation that 
seems to give results that 
correlate very well with 
those of the actual set. The 
process was very helpful 
in uncovering several 
significant Hickok circuit 
problems, and showing a 
way to remedy them.   
 
One of the first things that 
became clear during this 
analysis was that the 
Hickok documentation for 
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this set is incomplete and in many cases inaccurate.  
This includes the schematic diagram and the 
recommended calibration procedure that is 
commonly described on the internet and other 
places.  There are quite a few mistakes, and these 
have been compounded by mistakes in some of the 
suggested "improvements" and "fixes" found on the 
net and other places as well. 
 

A key caveat is that the 
results given here apply 
directly to the Hickok 539B/
C tester, but the basic circuit 
is similar in most of the 
Hickok (and some other) 
testers.  Developing the 
computer simulation and 
finding and correcting the 
errors on the schematic and 
elsewhere consumed a lot of 
time and effort and there are 
currently no plans to 

(Continued on page 3) 
A formidable array of controls and meters a-
waits the novice with the “Engineer’s Tester.” 
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A BOUT MAARC and RADIO AGE. Radio Age became the 
monthly newsletter of the Mid-Atlantic Antique Radio Club in 

June 1994. Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications. 

Subscription to Radio Age begins with the next available issue after 
the membership application and dues are received. Dues are $24per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair . All checks are payable to 
MAARC and, for new members, must accompany the membership 
application, which is available from the Membership Chair or the 
MAARC website (www.maarc.org). If you change your mailing 
address, email, or phone number, please notify the Membership 
Chair immediately so corrections can be made to Radio Age’s 
mailing list. The Post Office will not forward your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 (August 
1984) and most issues of Radio Age from Vol. 1, No. 1 (October 
1975) are available for $3.50 each postpaid from the Membership 
Chair. 10 percent discount on orders of 12 or more back issues and 
15 percent on orders of 60 or more back issues. Make checks 
payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF format, without fancy formatting, 
because the editors will have to modify it anyway. Photographs, if 
hardcopy, should be high quality black and white or color. Softcopy 
graphics files should be in TIFF or JPEG formats; contact the 
editors for further guidance. Send your submission to either editor 
and include your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on page 16 for details. 

                     

The entire contents of this publication are copyright ©2014 Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each article. 
Generally, all articles in Radio Age may be reprinted, provided specific 
permission is first obtained from a Radio Age editor (and the copyright 
holder, if not Radio Age) and full credit is given. 
 

Editor this issue: Ed Lyon 
Design and production: Ed Lyon 

Officers 
President 
Eric Stenberg 
8700 McNair Drive 
Alexandria, VA 22309-4031 
703-780-7391 
cx301a@aol,com 
 
Vice President  
Joe Colick 
301-861-5519 
JFColick@verizon.net. 
 
Treasurer 
Rod Matzko 
3 Coloma Court 
Sterling, VA 20164-5507 
703-406-2713 
r2wb@comcast.net 
 
Radio Age Co-Editors 
Ed Lyon 
11301 Woodland Way 
Myersville, MD 21773-9133 
301-293-1773 
lyon@fred.net 
 
Brian Belanger 
115 Grand Champion Drive 
Rockville, MD 20850-5608 
301-258-0708 
radiobelanger@comcast.net 
 
Domi Sanchez (also auctions) 
902 Orange Drive,                   
Silver Spring, MD. 20901-1004 
301-681-3979 
radiodome@verizon.net 
 
Membership-Tube Sales  
Steve McAllister 
3903 Norwalk Place 
Bowie, MD 20716-1047 
301-249-1496 
mcallister3903@comcast.net 

Directors 
Willie Sessoms (Show-’n’-
Tell) 
410-298-8474 
 
Joe Koester (Publicity) 
931-788-1360 
jwkoest@charter.net 
 
Bruce Pellicot 
410-461-7441 
brucepellicot@netzero.net 

John Begg (Meeting Setup) 
301-649-4663 
jbegg@jbegg.com 

Michael K. Thomas 
410-435-1583 
apebug@aol.com 
 
Joe Meagher 
410-451-9008 
Telegraph.office@verizon.net 
 
John Foote 
703-724-1247 
john.footr@live.com 
 
Paul Hart 
703-532-5199 
PKHartHAVE@aol.com 
 
Mike Kendall 
703-266-3499 
MKSK1@hotmail.com 
 
 
Webmaster, www.maarc.org 
Carlos Lazarini 
kadulazarini@gmail.com 
 

MAARC Board of Directors 

MID- 
 ATLANTIC 
  ANTIQUE 
   RADIO 
    CLUB 

Map — Davidsonville Family 
Recreation Center (not to scale) 



Radio Age ♦ July 2015         RadioFallFest: October 18, 2015         page 3 

In This Issue 
The Hickok 539B/C tester by Mike Higgins........1 
For the Record .................................................. 6 
Tidbits …………………...........        ..............      8 
Classified Ads ......................   ….…… ……….. 15 
MAARC Your Calendar!.....................................16 

examine any other testers to this 
degree of detail, but the results 
and the basic behavior of this 
circuit as described here should 
carry over to some extent to just 
about any tester that uses the 
basic Hickok circuit. 
 
The Hickok transconductance 
(Gm) circuit, and how it 
works: 
 
Figure 1 is a clarified schematic 
of the 539B/C version of the 
Hickok Gm measuring circuit in 
sufficient detail to gain 
understanding of the principles.  
Each of the "switches" shown 
closed is closed when the 539B/
C “Function” selector’s range 
written next to it is selected.  
For example, resistors R42 and 
R41 are shorted out when ranges 
A, B, E, or H are selected, 
leaving only R40 "in" that part 
of the circuit.  Resistors R26, 
R27, R28, R29, and R33 are 
simply scaling resistors used to 
select various sensitivity values for the main meter 
and play little part in understanding the working of 
the Gm measuring circuit.  There are two ways that are 
convenient to analyze this circuit.  Both are correct, 
both are equivalent, and both will give the same 
answers but one may make more sense to you than 
the other, so both are described here. 
 
Black Box Approach:  We can consider the tester a 
“black box” displaying its Main Meter, and having 
three terminals.  In the schematic, if we call the 
junction of R39 and R40 point "C," the top of R42 as 
point "A," and the bottom of R37 as point "B," then 
we have a black box with the following properties:  
The circuit from A to C is exactly the same as the 
circuit from B to C except the capacitor C4 and the 
main meter are reversed.  So any voltage pulse 
applied between A and C will cause current to flow 
which will charge C4 to the exact same degree that 
the same voltage pulse applied between B and C will 
discharge it.  Thus if you put identical voltage pulses 
alternately into A and then B, both with respect to C, 
the average voltage across capacitor C4 and thus 
main meter, will be zero.  These voltage/current 
pulses come alternately from the 170 V windings of 

(Continued from page 1) 

the main transformer as rectified by the two halves of 
the 83 rectifier tube and in either case have to go 
through the DUT (Device/tube Under Test) which is 
connected to point C.  The polarities of the two 170-
V windings are such that the type 83 rectifier 
performs full-wave rectification, yielding 120 half-
sine-waves per second, sending odd-numbered half-
waves in a direction to charge C4 and even-numbered 
half-waves in the opposite direction, discharging the 
capacitor.[1]  Thus, over time (a fraction of a second, 

(Continued on page 4) 

Figure 1. Functional schematic of Hickok 539B/C.  DUT is the tube in test. 
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reads zero micromhos.  Note also that the current in 
each half cycle has to go through the DUT and is 
controlled by the grid to cathode voltage in the DUT 
and the Gm of the tube being tested.  If a small 
control grid AC signal is added to the grid to cathode 
bias voltage, the current through the DUT is slightly 
greater on one half cycle (when the grid to cathode 
voltage is more positive), and slightly less on the next 
(when the grid to cathode voltage is more negative), 
and C4 is charged slightly more on one half cycle 
than it is discharged on the next half cycle and so 
there is a net voltage on C4 and the meter current will 
be proportional to the voltage on C4 and ultimately to 
the Gm of the DUT. 
 
Note that this is a very clever and relatively simple 
circuit without a lot of expensive components and 
that it allows very small differences in plate current 
to be accurately measured despite the very large 
overall plate currents present during each half cycle.  
Also, this circuit does not use any tubes, transistors, 
or other inherently non-linear components or devices, 
aside from the type 83 rectifier.  This rectifier is a 
mercury-vapor type, characterized by a very low and 
constant voltage drop when conducting, not 
significantly varying with current or age. 
 
Note also that the current/voltage pulses do not have 
to be in the form of half sine waves.  Most any 

(Continued on page 5) 

or more), the main meter will read zero, if all 
the black box’s internal resistors and 
transformer windings, etc, are perfectly 
balanced.  
 
The DUT (Device Under Test [usually a tube, 
but not always]), because it closes the circuit 
from the rectifier to point C, will determine 
the amount of current that ultimately charges 
and discharges C4, depending on the DUT’s 
conductivity during odd- and even-half-cycles 
of the 120-Hz pulse string.  If the DUT is a 
simple resistance element, as Hickok 
recommends for tester calibration [2] 
purposes, it has the same conductivity for 
both odd and even numbered pulses, and the 
main meter should always read zero.  
However, if the DUT is a vacuum tube, like a 
6L6 beam power tetrode, this tube, through 
the use of calibrated signals sent to its control 
grid, can be made to conduct more current 
during odd half-cycles, compared with that 
during even half-cycles, yielding a net voltage 
drop across the main meter, and an indication 
of the tube’s Gm.  In other words, the current through 
the DUT tube and thus the voltages present between 
points A and C compared with those between points B 
and C will depend on the grid to cathode bias voltage 
of the DUT (and, of course, on the Gm of the tube 
being tested) and would normally cancel each other 
out, but if a 60-Hz AC control grid signal is present in 
addition to the grid to cathode bias voltage, more 
plate current will flow in in the half cycle where the 
grid to cathode voltage is more positive and less in 
the next half cycle when the grid to cathode voltage is 
more negative, and this will cause an imbalance 
which will leave a net charge on C4 and current flow 
from it through the main meter, and this can be made 
proportional to the Gm of the DUT.  
 
Bridge Approach:  Figure 2 is the basic circuit 
redrawn as a sort of bridge.  Note that the excitation 
for the bridge does not come from a current or voltage 
source connected from top to bottom (as in the 
college laboratory bridge circuit), but alternately on 
each half cycle from each "leg" of the left hand side 
of the bridge.  This may not be what we usually think 
of as a classical bridge circuit, although it looks kind 
of like it.  Current flows alternately from the left 
upper leg of the "bridge", charging C4 and then from 
the left lower leg discharging C4.  If the right side of 
the "bridge" is balanced, one half cycle charges C4 to 
the same degree that the next half cycle discharges it 
and the net voltage across C4 is zero and so the meter 

Figure 2. Hickok 539B/C re-drawn as a bridge circuit.  The 
type 83 mercury vapor rectifier is represented as diodes, 
but the 83’s filament supply is the bridge balance source. 
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type 83 tube consisting of two 0.833 ohm resistors to 
replace the filament and five 1N4007 diodes in series 
with each plate lead (to rectify, and simultaneously 
simulate the type 83 tube’s forward voltage drop).. 
The only difference is that the actual winding 
resistances were used, rather than a common average 
value of the resistances of the two windings in this 
simulation.  The first two columns are the values if 
the Gm circuit zero adjustment, R8, is left exactly in 
the center.  With these values, on range C, the 
expected offset, measured right at the meter terminals 
with the standard 10 K calibration resistor usually 
used as DUT for Hickoks, is 0.418 mV, and occurs 
with a plate current (when converted to average d-c) 
of 14.65 ma.  The offset would be zero mV if the 
winding resistances really were exactly the same. 

If a 2 K resistor is substituted for the 10 K resistor, 
the new plate current (67.5 ma) is 4.6 times higher, 
but the offset (8.90 mV) becomes more than 20 times 
larger.  The point here is that even a modest increase 
in the plate current causes a disproportionately larger 
offset error in the Gm measurement.  The last two 
columns are the results if R8 is first adjusted for the 
best possible zero meter reading for range C, per 
standard Hickok procedure (note the third column is 
in µV, not mV, indicating very close zeroing).  In this 
case, the offsets (4th column) are slightly better 
except for range F, but not by much. 
 
To put this into perspective, and using the second, 
slightly better set of values, consider using range C to 
measure a tube at about 67 ma. average plate current 
(corresponding to a 2 K resistor).  Suppose further 
that the tube being tested has a Gm of 7500 
micromhos (corresponding to exactly 1/2 of full scale 
(FS) meter deflection on range C) at this plate 
current.  The error from this offset would be 6.96 mV 
(the offset voltage) divided by 89.5 mV (½ FS on the 
meter, or 7500 µmhos) or 7.8%.  Note that this offset 
error is in addition to errors from any other sources 

(Continued on page 6) 

waveform would work, as long as the pulses are 
symmetric, yielding identical odd- and even-
numbered half-cycles or pulses..  The author has used 
a modified sine wave 12 volt DC to 120 volt AC 
inverter to run the tester at flea markets and other 
remote locations quite successfully. 
    
The effect of varying plate current on the accuracy 
and balance of the Hickok circuit:  The following 
discussion is presented in some detail, along with data 
leading to the conclusions given, as the author 
believes this effect has previously been unrecognized 
and unreported.  The author started investigating this 
effect because of an observation made by Mr. Bill 
Eccher [3], who noticed that when calibrating a 
Hickok 539B/C per the Hickok process, which 
includes employing a resistor as the DUT, the balance 
would change depending on whether a 10 K or 2 K 
resistor was being used in the calibration, something 
that, ideally, should not happen.  Any change in 
circuit balance resulting in non-zero net meter reading 
for one or the other resistor as DUT indicates current-
dependence of the circuit balance, and consequent 
errors in Gm readings. 
 
The Hickok transformer uses two "identical" 170 volt 
power-transformer windings as voltage/current 
sources for the Gm circuit.  However, because of the 
way transformers are usually constructed, they will 
never be quite identical.  This is because the windings 
of a transformer are usually wound "one on top of the 
other".  The winding that is put on last will always 
have more resistance, even if the number of turns and 
hence the voltage is the same, because the later 
windings each use a greater length of wire (since the 
circumference of each turn is slightly larger in the 
windings that are farther from the core of the 
transformer).  In the author's 539B tester, one winding 
had a DC resistance of 111.8 ohms and the other, 
122.6 ohms (almost a 10% difference).  This may 
vary from set to set.  Mr. Bill Eccher (recent email) 
measured the resistances in his set as 117.7 ohms and 
113.2 ohms for the high voltage windings.  The 
author's set is from a very early manufacturing run 
(Oct 1955) and the transformer  construction 
tolerances may have been improved in later runs. 
 
This difference in resistance, one winding versus the 
other, will affect the operation of the Gm measuring 
circuit used in Hickok testers.  The following data is 
obtained from the computer simulations assuming all 
resistor and other values are exactly per the Hickok 
schematic but using a solid-state replacement for the 

Table showing offset, or unbalance, voltage on meter, 
using a resistor as DUT,. See text for explanation. 
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indicated that inserting a resistor to correct the 
imbalance in the winding resistances also "corrected 
virtually all the offset error between a 10K  and a 2K 
load" in his 539B, so this "fix" seems to work very 
well both in theory and in practice.  He also points 
out that equalizing the d-c resistances of the two 
high-voltage windings probably should have been 
(and should be, henceforth) a part of standard 
calibration procedure. 
 
Most tubes will have Gm values in the middle Gm 
ranges, (ranges C and D), and that's where this effect 
is the largest.  This effect will be small for most (low 
current) tubes, but would be potentially significant 
for high power, high current tubes.  Perhaps the 
above effect might explain, at least in part, some of 
the disparaging comments made by "experts" in the 
audiophile world about the accuracy of the 539 and 
other Hickok testers, since most of these people are 
primarily going to be using a tester for (high plate 
current) audio power output tubes.  The above 
findings suggest that, in the real world, the Hickok 
circuit should be reasonably accurate at the lower 
plate currents of most tubes tested, but may be 
markedly less accurate at the higher plate currents of 
power output or regulator tubes, unless the above 
effect is corrected. 
 
A general weakness in the Hickok “Gm Reading” 
calibration method, itself:  A Hickok-accepted 
method of calibrating the Hickok main meter’s Gm 
readings involves feeding an isolated source of 60-Hz 
current into the DUT cathode-to-plate socket pins.  
This source is made up of a Variac feeding a 1:1 
isolation transformer and a 10-K ohm precision 
resistance (in series) to simulate a known odd-even 
pulse offset current, the 10K ohm resistor acting as 
the “infinite” source impedance characteristic of true 
current sources.  A table of Variac-selected source 
voltages is prescribed as appropriate, all (except for 
range F) of them for ⅓ FS readings for the Gm meter 

(Continued on page 7) 

and would be present without any indication or any 
reason to suspect it is present.  The values chosen for 
the above example are not in the least unreasonable 
and are fairly close to what this tester would use to 
test a 6L6 tube. 
 
If you are using the actual 83 tube instead of the SS 
replacement, any small differences in the forward 
conductivity between the two sections would have 
the same negative effect as differing transformer 
winding resistances since each section is in series 
with one of the two 170 volt windings.  This might be 
a good reason to use SS replacement rectifiers instead 
of the original 83 rectifier tube (and to use resistors 
which are reasonably well matched in any SS 
replacement). 
 
This means that because of imbalances in the 
resistances of the two 170 volt windings in the main 
power transformer, and any imbalances in the 
sections of the type 83 rectifier tube, there can be a 
fairly large, completely unexpected error when 
attempting to measure the Gm of any tube at "high" 
plate currents when using the "standard" Hickok Gm 
measuring circuit and this error will be present even 
if the tester has been calibrated to “factory 
standards,” as this issue is not addressed in the usual 
calibration procedures.  Although this has not been 
confirmed for any other models of Hickok testers, the 
data would suggest that the potential for significant 
error due to this effect will be present in any tube 
tester that uses the "standard" Hickok Gm measuring 
circuit. 
 
The "fix" is straightforward.  Simply measure the 
resistances of the two windings and put a suitable 
resistance in series with the lower resistance winding 
to make its total resistance the same as the resistance 
of the other (higher resistance) winding. In the 
author's set, this change almost completely "cured" 
the offset problem.  Bill Eccher (recent email) 

(Continued from page 5) 

 

FOR THE RECORD: 
 

The May 2015 meeting of the Mid-Atlantic Antique Radio Club was held at the usual Davidsonville, MD Nike 
Ajax launch site on May 17th, approximately 49 members attending.  A lively Show-’N’-Tell session led off the 
meeting, followed by one of Domi Sanchez’s Panel-O-Experts presentations, where a group of three or four 
“experts” fields questions on a restoration subject (the subject in May was cabinet finishing).  Questions were 
brought up on wood cabinet problems, the use of grain fillers, how to get stains to uniformly tone over repairs, 
fillers, scars, veneer patches, and the lot.  Additional questions came up regarding polishing plastics,, both Bake-
lite-types and “soft” plastics.  A relatively small lot was available for auction, dispatched in record time by Brian 
Belanger.. 
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at all of the Function Switch ranges. 
 
If we consider measuring a different tube (relative to 
that described above) with a Gm of 5000 µmhos (⅓ 
FS meter deflection for range C rather than the ½ FS 
reading in the above example) at the same plate 
current as the above example, the error from the same 
offset would be 6.96 / 60.33 or 11.5% (not 7.78%).  
Calibrating at ⅓ FS, as is done in the Hickok 
calibrations method, is certainly a less than optimal 
practice.  In general, it is best to calibrate (or 
measure) as close as possible to FS deflection of the 
meter unless there is a good reason not to do so (as 
there is for range A in this set), since this minimizes 
the effect of any offset that may be present.   This is 
also why it is standard practice to adjust the zero-
setting first and then the gain when calibrating any 
linear instrument. 
 
There is yet another reason why it is best to measure 
and calibrate at or near FS when practical.  Consider 
the following exaggerated example:  Suppose your 
meter is accurate to 1% and has 100 divisions, i.e. 
when you read that meter, you can do so to an 
accuracy of ± 1 division.  If you calibrate at 10% of 
FS, you are accurate to 1 division out of 10 divisions 
or 10%, whereas if you calibrate at FS, you are 
accurate to 1 division out of 100 or 1%.  The above 
considerations are true in general, not just for tube 
testers or for Hickok equipment. 
 
Discussion of the Hickok Gm-measuring 
methodology, and its relation to classical and 
published Gm values:  There is an almost universal 
belief that the traditional Hickok Gm-measuring 
circuit measures the difference in voltages across the 
"bridge" between odd and even half cycles.  This 
makes it easier to understand the workings of this 
circuit, and is almost (but not quite) correct.  The 
main meter is actually connected across a capacitor 
(C4, 100 uF, in the 539B/C).  The current through the 
meter is dependent on (proportional to) the voltage 
across the capacitor.  However, the voltage across this 
capacitor is proportional to the charge on the plates of 
the capacitor, and this at any instant is equal to the 
sum of the currents into the capacitor at each previous 
instant times the length of time (and direction) that 
this current flowed.  Many readers will recognize this 
as being the time integral of the current vs. time 
curve.  So what the meter actually measures is not the 
voltage or current difference as such, but instead 
reflects the differences in the areas under the voltage/

Continued from page 6 current-vs.-time curves between odd and even half 
cycles. [4] 
 
This is not quite the same as measuring the classical 
Gm (the ratio of a small plate current change to a 
small change in grid to cathode voltage (which caused 
the plate current change), with the plate voltage (and 
all other voltages except the control grid signal) fixed.  
The Gm as measured by the Hickok circuit will be the 
same as that measured in the "traditional" way only to 
the extent that the characteristic curves of the tube 
being tested are linear over the range of testing 
conditions being used by the tester (in which case, the 
average value would be the same as the value at any 
point in that linear range).  The Hickok Gm-
measuring circuit yields a value that represents a 
weighted average of Gm over a range of plate, screen, 
and control-grid voltages, and may not necessarily 
match any published Gm for that tube, if that 
“classical” Gm value had been computed for a 
different tube element voltage set.  In fact the value of 
Gm it measures may or may not be the same value 
that would be measured with accurate instruments 
using a method based on the classical definition of 
Gm, even at fixed voltages equal to the average DC 
values of plate voltage, screen grid voltage, etc. used 
by the Hickok tester. 
 
The only reason this matters is that the Gm found for 
a tube using a properly calibrated Hickok method is 
not the classical Gm published in tube handbooks, but 
is a good working value nonetheless.  Some people 
opine that the Hickok dynamic Gm evaluation 
method gives a better measure of the tube's overall 
usefulness than a method that only measures the 
tube's Gm at a single fixed set of voltages.  The 
author would argue, for example, that, for tube 
matching purposes, a dynamic tester of mediocre 
accuracy would be a better choice than the world's 
most accurate classical Gm tester if it only tested at 
one fixed set of operating conditions.  Remember that 
in this Hickok tester the screen grid (in tubes that 
have screen grids) and control grid (bias) voltages are 
also full-wave unfiltered a-c power-line waveforms, 
and, therefore, are not at any fixed value.  In some 
Hickok testers the control grid bias voltage is constant 
DC [5], but in most, the control grid bias voltage is 
also dynamic and changing. 
 
This has relevance to those who use a special “bogey” 
tube to calibrate their tube tester, since the calibration/
bogey tubes often found on the internet usually have 

(Continued on page 9) 
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transformers), which signal it sends out a quarter-
wavelength co-ax line to a pair of alligator clips 
which the technician snaps onto the questioned com-
ponent in some electronic unit.  The bridge controls 
then indicate whether the component is very leaky (if 
a capacitor), or shorted (if an inductor, resistor or ca-
pacitor).  A chart tells the technician what to expect 
for connection to resistors of a wide range of values, 
inductors, or capacitors of different general size 
classes, and if the expected result is not forthcoming, 
the recourse is to disconnect one end of the compo-
nent and re-0measure it with the usual bridge setup, 
done with a flick of a switch. 
 
Dang! Wish I had had one of those in college.  
There’s a picture of this unit here. 

O UR erstwhile professor from MIT, Ron Ros-
coe, reports another case of the dread crack-
ling-sound syndrome in a radio caused, in 

many cases, by tiny whiskers of silver growing out of 
the silver-plate on adjustable or fixed mica capacitors 
that have had long-term exposure to atmosphere, it is 
thought.  The silver whiskers partially short the ca-
pacitor to its mounting or adjustment screw.  Disas-
sembly and cleaning is often helpful, but not easy to 
do.  Most times a NIB replacement is available in flea 
markets. 
 

(Continued on page 14) 

A NYONE who has suffered 
through basic EE classes in the 
“good ol’ days” will remember 

struggling with the General Radio 
650A Impedance Bridge. In the lab part 
of the class. (Do they still have lab ac-
tivities in EE classes anymore?)  The 
GR bridge, as it was called, incorpo-
rated a 1000-Hz generator inside, and 

this unit provided a signal that was passed through the 
“unknown” component handed out by the lab assis-
tant, and three other components inside the GR 
bridge.  Proper connection and adjustment of the un-
known and the other three arms of the diamond-
shaped bridge circuit, plus prolific slide-rule action 
would yield the value of capacitance, inductance, or 
resistance (or a combination of two of these), if the 
student was fortunate.  The difficulty arose when the 
“unknown” was a capacitor with a resistance con-
nected to it, making the student have to decide 
whether it is more accurate to connect the bridge as a 
“Maxwell Bridge” or a “Hay Bridge” one or the other 
of these requiring working with reciprocals on the 
slide rule.  Some students ended up with answers like 
20,000,000 Farads instead of 0.05 microfarads.and 
ended up in Sociology as a major. 
 
Well, the military, during WW2, also had to work 
with GR bridges in their electronics schools, like 
MIT’s Navy radar school, Harvard’s Cruft Lab, or any 
of the many dervice schools set up in U.S. Universi-
ties. And some of the instructors devised better 
bridges, not more accurate ones, or any in nicer cabi-
nets than GR’s, but ones able to be operated by unso-
phisticated GIs.  One of the resultant models devel-
oped for Navy students, and more particularly Marine 
Corps students, was the ZM-11, probably indicating 
the 11th design of a Navy Impedance Measuring in-
strument.  This device is a miniature GR bridge, oper-
ated off the power line, rather than batteries.  In addi-
tion to its bridge-type capability to measure resis-
tance, capacitance, or inductance, and indicate the Q 
(quality coefficient) or D (dissipation coefficient), it 
can re-form electrolytic caps and voltage-test capaci-
tors, too, using its internal RF-type high-voltage gen-
erator.  As a bonus, it can indicate the general quality 
of a component, like a capacitor or inductor, while the 
component is still in its circuit.  This it does by 
switching the RF high-voltage oscillator to a different 
tank circuit, operating at 10.7 MHz (interesting 
choice, making it useful for aligning FM receiver IF 

Tidbits 
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been "calibrated" using a high end tester, most of 
which which use a method based on the classical 
definition of Gm, and if used to calibrate a Hickok 
tester, the calibration may not be as accurate as 
desired since the Hickok dynamic design measures 
something slightly different.  
 
A popular not-quite fix for the bridge-unbalance:  
There is a fairly widely quoted "fix" from an article 
in the Audio Express where it is suggested that a 
separate, additional "trimming resistor" be inserted 
into the "bridge" circuit in place of R39 and R40.  
This turns out to be quite a bad idea and here is why: 
 
As previously discussed, one way of looking at the 
Gm circuit is as a bridge which is balanced by 
adjusting R8.   When this circuit is evaluated as a 
bridge, two of the legs of the bridge are the two 
separate high voltage windings and their half of the 
83 rectifier.  For ranges A,B, and E, R40 and R39 are 
the other two legs of the bridge which is why they 
must be as well matched in value as possible or you 
might not be able to get a good zero on the meter 
during calibration.  On ranges C and D, it is the 
values of R40+R41 and R38+R39 which must match 
as closely as possible.  For the F range, it is the 
combination of R40+R41+R42 which must match 
R39+R38+R37.  If all of these resistor combinations 
are well matched, adjusting R8 for a good "zero" on 
any one range will set a good zero for all the other 
ranges as well, but if one of these combinations is 
badly matched, setting a good zero on that range may 
throw off  the zero on the other ranges or vice versa.  
So, for example if R40 is slightly high and R39 is 
slightly low, and the other combinations are right on, 
you might not be able to find any setting of R8 that 
will give a good zero on all the ranges.  There is only 
this single adjustment (R8) which affects the zeroes 
of all the ranges simultaneously. 
 
If you install a "trimpot" or variable resistor (as a 
"bridge balancing resistor"), as the article suggests, 
any adjustment of such a resistor will affect the zeros 
of all the ranges, and any change of this resistor to 
make one range better in terms of gain or zero is 
almost certain to make some of the other ranges 
worse.  Effectively, setting this resistor to anything 
other than dead center is equivalent to deliberately 
mis-matching R37 and R42 and since these two 
resistors are used on every range, all the ranges are 
affected.  Also, as noted above, in those sets that use 
pulsating DC (half sine waves) for the bias voltage, 

(Continued from page 7) mis-adjusting the bias source zero adjustment (R15) 
to compensate for any serious bridge resistance 
mismatch or badly adjusted Gm circuit zero (R8) can 
make matters worse, since the effects of an 
incorrectly adjusted bias source zero (R15) will be 
"multiplied" by the Gm of the tube being tested and 
will cause an offset dependent on the characteristics 
(Gm and quiescent current drawn) of the tube under 
test. 
 
The Hickok control-grid bias circuit, and its 
balance:  There is another reason that the above can 
be important and it has to do with the DUT control 
grid bias voltage waveform used in this and most (but 
not all) Hickok testers (some Hickok testers use 
straight DC rather than pulsating DC for the grid bias 
voltage source).  In most Hickok sets, the bias 
voltage, like the plate voltage waveform, is a series of 
half-sine-wave pulses from a full wave rectifier 
circuit.  This 120-Hz string of negative sinusoid-
shaped pulses biases the DUT control grid with 
respect to its cathode.  Then a carefully scaled 60-Hz 
a-c control grid Gm-test signal is put in series with 
the bias voltage signal and alternately adds to or 
subtracts from the grid bias signal, creating an 
unbalance in the bridge circuit because of the grid’s 
cyclic (at 60 Hz) alternation of the DUT’s cathode-to-
plate impedance.  Thus, we have the plate, screen-
grid, and control-grid all being fed, as quiescent-state 
parameters, unfiltered full-wave-rectified 60-Hz 
voltages derived from power transformer windings.  
Only the Gm-test grid signal and the R8 and R15 
source balance pots use pure sinusoidal 60-Hz 
waveforms.  
  
Since all these quiescent-state voltages come from 
secondary windings of the main transformer, and 
reflect the 60-Hz waveform of the primary winding, 
all of these will have the same frequency and phase, 
and each is proportional to the other.  An important 
point here is that if the areas under the curves of the 
half cycles of the bias signal are not equal, for any 
reason, especially poor adjustment of the bias balance 
adjustment, R15, then the difference will be 
amplified by the Gm of the tube being tested and will 
cause the half cycles of the DUT plate current to be 
asymmetric and this will affect the Gm measurement.  
Improper adjustment of the bias voltage “source 
zero” (or bias balance control) potentiometer (R15 in 
this set) will cause an offset in the Gm measurement 
that will be different for each tube, depending, in 
part, on its actual Gm, even if the primary balance 

(Continued on page 10) 
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control, Gm circuit “zero”-set 
(R8 in the 539B) has already 
been properly adjusted during 
the earlier calibration steps.  That 
is why using a calibration/bogey 
tube and the bias voltage source 
zero (R15) to "trim" the 
calibration of the set at the end of 
the calibration procedure (as in 
the Hickok calibration scheme) 
is yet another mistake in the 
widely accepted calibration 
procedure.  
 
Don't be too concerned if you 
find it confusing to try to follow 
the logic path above.  The 
bottom line is this:  First, the 
539B/C tester has a balanced 
bridge-like circuit that is fed 
from two separate (but 
supposedly identical) power 
transformer windings.  In actual 
fact, the windings are not 
identical, but differ in their d-c 
winding resistance values.  This 
alone unbalances the bridge-like 
circuit as soon as the DUT draws 
plate current, the unbalance 
increasing with increases in this 
plate current.  This balance can 
be restored, to permit an accurate 
dynamic Gm reading on the 
DUT if any one or more of four 
adjustments are made: 
(1) The prime Hickok “power 
supply  zero adjustment” 
potentiometer, R8, can be adjusted for balance, which 
will be valid only for the particular DUT current 
flowing at that time.  The DUT during this R8 
adjustment is a resistor of specific value; 
(2) The resistance difference existing between the two 
windings can be carefully measured, and a resistor of 
that value added to the end of the winding having the 
lower inherent resistance, restoring “identity“ between 
the two windings;  
 (3) As described in some web-based Hickok advice 
web-sites, certain other resistances in the basic bridge 
(among the group R37 through R42) can be adjusted 
or “trimmed,” usually through the addition of 
“Trimpots” or combinations of fixed resistance, to 
unbalance a different part of the bridge to compensate 
for the unmatched transformer windings’ differences 
(which is like “unbalancing the imbalance” caused by 

(Continued from page 9) 

the transformer winding problem).  This is certain to 
disturb the balance on some Gm scale selections but 
may correct the imbalance for testing tubes on 
specific Gm range selections, provided the tubes 
tested draw the same current levels as were drawn 
during the bridge adjustments; 
(4) Finally, the test of the desired tube can begin 
immediately, except that before exciting the grid with 
its Gm-reading signal (but with proper quiescent 
current flow in the DUT), the control-grid-bias zero 
set potentiometer (R15) can be reset for perfect 
balance of the bridge-like circuit, with all prescribed 
quiescent voltages on the DUT present, but absent the 
Gm-enabling control-grid 60-Hz signal.  This requires 
adding a couple components to the tester to facilitate 

(Continued on page 11) 

Figure 3. The Hickok 539B/C control-grid bias supply and screen supply, 
shown in upper portion of this functional schematic.  In the lower por-
tion is the 60-Hz control-grid Gm-signal source.  During its positive ex-
cursions, this 60-Hz calibrated-voltage signal causes  more current to 
flow through the DUT than during its negative excursions, providing a 
net DUT plate current change that is proportional to actual Gm. 
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this Gm-signal enabling/disabling function, to be 
described later. 
 
After following any one of these steps, the Gm can be 
read with improved accuracy.  Of the four possible 
methods above, (1) is the current method widely 
accepted, and used by Hickok, and it is flawed by the 
user having to know exactly what current to expect in 
the DUT (tube to be tested), and then resetting the 
power supply zeroing potentiometer R8 (which is 
inside the tester cabinet) with a precision resistor of 
the proper value acting as the DUT for this Gm 
circuit-zeroing step.  Method (2) is bullet-proof, and 
cures the basic transformer winding difference issue, 
but does nothing for completely separate problems of 
balance caused by drift in component values, rectifier 
imbalances, or switch contact imperfections in the 
screen grid or control grid circuits.  Method (3) 
follows the usual Hickok calibration scheme, where 
the Gm circuit zero potentiometer (R8) and the bias 
voltage source adjustment (R15) are set based on the 
peak voltages, bridge adjustments are then made, and 
balance compromises among the Gm meter scale 
selections must be made.  This is satisfactory as long 
as the power supply waveforms are reasonably 
symmetric.  However, it is probably better (and does 
not require the use of an oscilloscope) to set the Gm 
circuit zero (R8) based on the best compromise for 
zero on all 6 ranges with no DUT except the 10 K 
(and possibly the 2 K) resistor, and this should be 
done first, before making the bias voltage adjustment 
(R15).   
 
Method (4) will be described in the next section, but 
if you don't make the modifications given there 
regarding the bias voltage zero adjustment (R15), 
then it is probably best to use a known good tube (i.e. 
known not to have cathode "hum" problems and with 
an appropriate Gm and quiescent current draw) for 
each range, and set the bias voltage source zero 
adjustment (R15) for the best overall (compromise) 
zero for all six ranges with the AC grid signal 
temporarily shut off.  If you do make the 
modifications that follow, then you don't need this 
calibration step, as you will be doing it each time just 
before measuring the Gm of the tube being tested.   
 
A sure and simple solution to the Hickok Gm 
circuit offset or imbalance problem: There is a 
simple modification one can perform on the 539B/C 
that compensates for the offset or imbalance caused 

 continued from page 10 by the transformer windings, minor errors in section-
to-section match of the type 83 rectifier, slight miss-
settings of the Gm zeroing potentiometer, R8, and 
slight differences in the pairs of bridge scaling 
resistors among R37-R42.  This modification also 
solves the 6L6 bogey tube anomaly described in the 
recent article in Radio Age.  This modification applies 
only to those Hickok sets (like the 539B/C) that use 
pulsating d-c (unfiltered full-wave rectified sine 
waves) for the bias voltage signal, not those that use 
smoothed d-c.  The modification requires only that 
the usual calibration, getting a reasonably good 
compromise setting of the Gm bridge balance pot, 
R8, has been accomplished. 
 
First step is to relocate R15, the bias source-
balancing potentiometer, to the front of the set to 
allow routine adjustment of the bias “zeroing.” 
Second step is to mount a momentary (push-button 
momentary closure) switch on the front panel which 
can be used to short out the AC grid voltage signal 
which is added to the DUT’s grid bias during actual 
Gm measurement.  With this  grid signal removed (by 
depressing the switch button), the Gm should always 
read zero, and if it doesn't, you can then use the bias 
voltage source zero adjustment (R15), now mounted 
on the front of the set, to zero the Gm measurement.  
Note that this will zero out any offsets that might be 
present (from any source) immediately prior to 
making a Gm measurement.  In other words, you can 
press the P4 locking switch, and let the tube warm up 
under the exact conditions that will be used to test it, 
and just before you take an actual measurement, you 
can press the grid-signal shorting button, adjust R15 
to zero the meter, let up on the shorting switch and 
read the meter.  Note that the added push-button-
enabled disabling of the control-grid signal voltage is 
shown in dotted lines in Fig. 3. This addition will be 
found to be vital because it allows "on the fly" 
zeroing just prior to making a measurement and 
compensates for any "heater cathode issues" (or any 
other sources of offsets) [6].  Shorting out the AC 
grid signal voltage source sounds like a violent thing 
to do, but actually, in this set, resistor R13 limits the 
current load on the 5 VAC winding of the transformer 
to 10 mA.(when the switch is pressed), as opposed to 
the usual current of  5 mA, and that’s a trivial current.  
(If you want to do this on another model of Hickok 
tester, make sure it is safe to do this.)  An important 
safety consideration if you decide to make this 
modification is:  Make very sure that the resistive 

(Continued on page 12) 
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elements and wiper of the potentiometer that you use 
for the bias voltage source adjustment (R15) are 
insulated from the case and mounting hardware.  
(Sometimes low ohmage, higher power variable 
resistors have the wiper connected to the metal shaft 
and thus electrically connected with the mounting 
assembly and case.  If so, or if its insulation fails, a 
high voltage will be present at the front panel and 
could/would represent a serious safety hazard. 
 
This modification compensates for all sorts of 
imbalances, but it is recommended that the known 
transformer secondary resistance-match be made as 
well, to eliminate much of the imbalance that depends 
on tube plate current.  This is especially important if 
your main interest is audio power tube measurement.   
  
Calibrating the Gm meter readings - a correction 
is in order:  As we have noted here, one of the 
accepted calibration steps for the Hickok 539B/C is 
checking (and correcting, if possible) the Gm 
readings on the various meter scales. The Hickok 
approved method is to use an isolated source of 
power-line-frequency voltage that can be set to 
various prescribed levels and fed into the DUT plate-
to-cathode terminals, which would be pins 3 and 8 for 
a 6L6 setup, by way of a series current-limiting 
resistance of 10K ohms.  Most people doing this step 
use a Variac and isolation transformer as this voltage 
source. This method assumes that all the resistances 
in the tester bridge itself are negligible compared to 
the 10 K resistor used in the calibration procedure, 
permitting us to consider this source as a “constant-
current source.”  This is not completely correct and 
the calibration values are all a few percent off.  Here 
are the corrected isolated-source voltage values for 
the various Gm scales for the 539B/C: 76.2 volts (for 
1/2 full scale meter deflection) instead of 75 volts for 
range A, 76.2 volts instead of 75 volts for range B, 
38.3 volts instead of 35 volts for range C, 30.65 volts 
instead of 30 volts for range D, 76.2 volts instead of 
75 volts for range E, and 6.32 volts instead of 6 volts 
for range F.  These are all full scale values except 
range A, where a standard isolation transformer 
wouldn't supply enough voltage for full scale 
deflection of the meter.  For other testers using the 
Hickok circuit, the calibration voltages can be slightly 
different.  The "fix" for this problem is simply to use 
the corrected voltages for the calibration, and to try to 
calibrate at as close to full-scale readings as practical, 
rather than at 1/3 scale.. 
 
Gm meter sensitivity accuracy:  There is another 

(Continued from page 11) annoying problem, at least in the 539B/C tester.  The 
specifications for the main meter used in this set are 
given by Hickok as 115 µA FS and 1.5 K Ω 
resistance, so the FS voltage for this meter should be 
their product, or 172.5 mV.  However, in the 
simulations, the FS voltage for the 6 ranges measured 
about 180 mV, on average (varying slightly from 
range to range).  This, in itself, could cause as much 
as a 5% error.  However, the factory meter for this set 
has an adjustable metal magnetic shunt that can be 
use to slightly change the sensitivity of the meter, and 
it is possible that this can be used to partly 
compensate for this or other possible meter errors.  
The "fix" for this is to measure the actual average 
voltage present at the meter using the corrected 
calibration voltages given above and adjust the 
sensitivity of the actual meter to this value either 
using series and parallel external resistors or the 
meter adjustment band or, if necessary, both. 
 
Another "fix" for this, as suggested by Mr. Eccher, is 
to install a 10 K adjustable resistor across R39 and 
R40 and another 10 K adjustable resistor across the 
combinations of (R41 + R40) and (R38 + R37), and 
adjust them, maintaining balance, to get the right 
meter calibration values.  These changes slightly 
reduce the sensitivity of the "bridge" and thus 
compensate for the meter issue, but do not disturb the 
symmetry of the right hand side of the "bridge", and 
in the simulations, generally work well. Other Hickok 
models may or may not have a similar problem, but it 
would certainly be worth checking as a part of their 
calibration. 
 
Summary: 
  
1. The Hickok circuit is susceptible to objectionable 
offset errors that can increase markedly with higher 
plate currents and without any reason to know or even 
suspect that they are present, but which can easily be 
corrected or compensated for. 
2.  There is a lot of misinformation on Hickok testers 
as well as errors in the design, documentation, and 
calibration of testers using the Hickok Gm circuit and 
some of them are given above along with 
explanations of the problems and ways to correct 
them. 
3.  The Hickok Gm circuit does not measure the Gm 
at any specific point on the tubes characteristic 
curves, but actually measures an average value over a 
range of voltages and currents.  The usual Hickok Gm 
tester uses tube element voltages and currents that are 
proportional as well as dynamic. For most tubes the 
difference between the published Gm and that read on 
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a properly calibrated tester like the 539B/C will be 
quite small. 
4.  The Hickok Gm measuring circuit depends 
critically on the symmetry between the "legs" of the 
"bridge" and anything which even slightly degrades 
the symmetry of either the right side or of the left 
side of the "bridge" in the Hickok Gm circuit is likely 
to have a disproportionally large negative effect on 
the accuracy of the Gm measurement. 
5. With some minor changes and better calibration 
procedures, the accuracy of the standard Hickok Gm 
circuit (at least as used in the Hickok 539B/C) can 
easily rival that of laboratory grade testers in the 
sense that the Hickok circuit can be made to be just 
as accurate at measuring what it was designed to 
measure as the expensive testers are at measuring 
what they measure (and it's almost the same thing).  
As Paul Hart put it in a recent email to the author, "... 
the accuracy of the standard Hickok Gm circuit (at 
least as used in the Hickok 539B/C) can provide 
reliable results as to a tube's quality and suitability for 
service.", which is exactly what it was designed for. 
  
Endnotes: 
[1] Here, we arbitrarily call alternate full-wave-
rectified voltage peaks odd-numbered or even 
numbered simply as a way of explaining how Hickok 
exploits the differences between alternate current 
pulses, translating these differences into effective Gm 
of the tube under test.  Also, the 100 µF capacitor 
wired across the main meter acts to set the meter’s 
response to the time-average value of the 120-Hz 
alternating current pulses.  This capacitor can be 
electrolytic (polarized) because, if working properly, 
the 539B/C should never be able to produce odd-even 
pulse strings whose average value would result in 
reverse polarity of the capacitor. 
[2] The generally agreed-upon Hickok 539B/C tester 
calibration process involves an orderly routine that 
includes these steps: (a) cabinet removal; (b) power 
line voltmeter calibration; (c) Checking meter shunt 
settings, short-circuit tests, tube interelectrode 
leakage tests, filament (heater), plate, and screen 
voltage accuracies, bias range and accuracy, grid 
signal test, and VR-tube tests; (d) power supply (plate 
and screen supplies) balancing, by adjusting 
potentiometers R8 and R15 with no load (no DUT in 
socket), (e)  bridge balancing, under load (10K and 
2K resistances as DUTs) by re-adjusting R8 and 
checking bridge resistors; (f) Gm reading calibration, 
by feeding prescribed currents into DUT socket to get 

(Continued from page 12 
 

1/3-scale Gm reading on most Gm ranges; (g) Gm 
calibration using a bogey tube, by re-adjusting R8 and 
re-checking bridge resistors, if needed; (h) checking 
diode, rectifier, and gassy-tube functions, and finally 
replacing the cabinet. 
[3] Bill Eccher has designed, and makes available, a 
handy “calibration box” for the 539B/C tester that 
allows safe and easy calibration of the unit.  This box 
contains both the Hickok-recommended 10K-ohm 
resistor and a 2K-ohm resistor (for high-current 
balance checking). 
[4] It should be noted that in this circuit, even if one 
omitted the capacitor (C4), the situation would be 
essentially the same, namely that the reading would 
still reflect the differences in the areas under the plate 
voltage/current curves, because the meter movement, 
itself provides the mechanical analog of capacitance, 
which is mass or moment of inertia.  The capacitor, 
however, does provide force-smoothing in the meter 
movement which protects it from excessive vibration 
forces caused by the 60- or 120-Hz pulsations in 
applied voltage.  
[5]  Hickok made some testers that were similar to the 
539B/C but used "pure" DC for the control grid bias 
rather than unfiltered full-wave rectified sine waves.  
Paul Hart, the author of another recent article in 
Radio Age on tube testers, mentioned in an email to 
this author that he had "scoped" this signal in one 
such set and the bias voltage apparently had a 
noticeable amount of ripple.  Depending on the 
amount and phase of any ripple on this signal, it could 
have a significant effect on the accuracy of the Gm 
measurement. 
[6] This article has noted, several times, the proviso 
that calibration stability is dependent on the 
symmetry of the 60-Hz (and 120-Hz full-wave 
rectified) waveforms.  Asymmetry here will upset the 
balance of the tester’s bridge in the same way that the 
DUT’s grid signal deliberately does the same thing.  
The causes of asymmetry in the odd/even half-sine-
wave pulses are many, but can be as subtle as having 
the tester sharing a household power distribution line 
with a heavy power-user that features a half-wave 
rectified power supply, as in some air conditioners, 
computers, or printers.  These loads can impose even-
order harmonics on local portions of the power line 
that disturb the waveform symmetry.   
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T HEN there’s this Who-Done-It radio that has 
MAARC member Larry Livingston 
(Madison, Wisc.) puzzled.  In the early 

1950s, there was an old B&W TV show starring Su-
perman, and in one episode, called “Superman in Ex-
ile,” a small radio was featured, and Larry wants to 
know what kind (brand & model) it was.  Here is a 
grainy, crude picture of the little set sitting on a fire-
place mantel, taken from a TV frame.  If you know 
the radio, write to the editors of Radio Age. 

(Continued from page 8 - Tidbits) 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: JFRADIO@aol.com 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $78, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
FOR SALE: VINTAGE RADIO 
& AUDIO PARTS BUSINESS. 
 I have been selling radios,  
audio, tubes, Sams, books & parts 
on the internet since 1998 at 
vintage-electronics.com & by 
catalog for almost 20 yrs before 
that. However, the warehouse I've 
been renting  is up for sale & I 
might not have a home for all 
these items in the near future so 
it's time to downsize. For that 
reason, & the fact I'm not getting 

any younger, I plan to sell parts of 
the business.  I am offering for sale 
the Parts, Sams & Books segments 
of the business. The prices are very 
reasonable for any or all 3 of those 
businesses. Please contact John 
Kendall at vintel@comcast.net for 
more information.  
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in the 
I-177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adapter, schematic 
and other info, and test data for 
many more tubes than are listed in 
the small book in the lid. $8 
postpaid in U.S.A. All proceeds 
benefit the Museum. Check 
payable to NCRTV Museum--mail 
to NCRTV Museum, PO Box 
1809, Bowie, MD 20717. Or, order 
at ncrtv.org and pay via Pay Pal. 
 
For Sale:  Reproduction knobs and 
rubber parts for vintage/antique 
radios. (Latest product: lever 
buttons and push-buttons for 
Belmont table radios) See 
www.RenovatedRadios.com to see 
the full selection of radio parts. Or 
call: (586) 876-9802 (Leave 
message)  Ed Schutz blacksmith@ 
RenovatedRadios.com 
 
Wanted any make of 1960's era 
RADIO TUNAVERTER for cars.  

Some manufa turers  were 
Thompson, Lafyette, or Realistic.  
They cannected  to and thru a car 
radio antenna to the AM band to 
change the car radio to pick up 
certain bands. The one I want was 
for public service bands 150+ 
megahertz. Please call Steve at 
301-933-6804 
 
Sale or trade: SABA Continental 
410 US with some issues that 
need attention--needs refinished, 
contacts possibly need cleaning. 
Radio does work on all bands, 
good sound! Please email for 
many pictures. Wish to trade or 
sell if necessary, for early 1900's 
radio of same value. Mike Crain 
5 7 0 - 6 3 9 - 2 7 9 4   
akradio@juno.com. 
 
 

OBITUARY 
We are saddened to report the 
passing of a MAARC Plank-
owner, a well-known member 
since the beginnings of MAARC, 
Glenn Hartong, on Friday, June 
19th, 2015, at his home in 
Columbia, MD.  Glenn spent the 
first part of his professional life as 
a scientist working for Collins 
Radio in Cedar Rapids, then 
moved to this area to work at 
J H U - A P L .   G l e n n  w a s 
instrumental in securing the APL 
cafeteria for us to hold monthly 
meetings for an extended period 
some years ago.  He will surely be 
missed, by us and his dear family, 
for whom we all offer sympathy 
and support. 

 

Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
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MAARC Your Calendar! 
 

Sun., July 19 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: Calif. mantel sets; Panel 
Discussion: TBA. 

Sun., Aug.16 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: Portable stereo radios; Panel 
Discussion: TBA. 

Sun., Sept.20 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: Calif. mantel sets; Panel 
Discussion: TBA. 

Sun., Oct. 18 RadioFallFest-2015  The last big radio/audio/ham-fest and 
auction of the radio season. Held at the Davidsonville Family 
Recreation Center, MD; Gates open at 7:00 am; No 
admission fee; Food available, served by Boy Scouts of 
America;  Indoor auction scheduled to start at noon (but 
earlier if weather threatens). 

Hamfests:  —check the ARRL website, www.ARRL.org 
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