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Magnetic Cartridges for Stereo 
By John G. Dodgson 

Many MAARC members are interested in vintage Hi-Fi and stereo equipment as well as antique 
radios. Your Radio Age editors would like to offer articles on Hi-Fi topics more often in future 
issues. For decades the National Radio Institute in Washington, D.C., was the preeminent 
correspondence school for training in radio, television, and electronics. When NRI ceased 
operations in 1999 the National Capital Radio & Television Museum acquired several boxes of 
historical NRI materials. In browsing the February-March 1960 issue of NRI News, a bi-monthly 
publication that went to members of the NRI Alumni Association, I came across this article by 
John Dodgson. I recall 1960s-vintage cartridges with brand names such as Pickering and Grado. 
It is not easy to find information regarding cartridge design, and so I thought to myself, “I’ll bet 
MAARC members would enjoy this article.” - Brian Belanger 

A t the present time there are many types of 
magnetic cartridges and, no doubt, many more 

will be developed. We will look at the types most 
often used. 
 
One of the earliest types of magnetic cartridges was 
the variable reluctance. One version of this type 
cartridge is shown in Fig. 1. As can be seen here, the 
stylus is mounted on a cantilever arm which moves 
between two coils. The other end of this arm is 
connected to the south pole of a permanent magnet. A 
T-shaped yoke connects the other end of the magnet 
to two pole pieces on which two coils are wound. 
The flux path is from the magnet through the yoke to 
the two pole pieces and then across the air gap to the 
cantilever spring. As the stylus follows the record 
grooves, it moves from side to side, nearer one or the 
other of the two coils. As it does so, the air gap on 

(Continued on page 3) 

Figure 1. The General Electric variable 
reluctance cartridge. 
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New Membership Chair—Geoff Shearer 

See page 2, top right for details. 
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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 $24 per 
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 (see column at left). 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 free on the Members-Only section of the 
MAARC website (www.maarc.org). 

Submissions to Radio Age are welcomed. 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 p. 12 for details. 

The entire contents of this publication are copyright ©2016 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: Brian Belanger 
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one side decreases, so the reluctance on that side 
decreases and the flux increases. At the same time, 
the air gap on the other side becomes wider, increas-
ing the reluctance and decreasing the flux. Since the 
flux changes are in opposite directions, the voltages 
induced in the two coils will be opposite polarity. By 
connecting the two coils in series-opposition, the two 
voltages are added in the output. 
 
Simply then, lateral movements of the stylus will 
cause a varying output due to the varying reluctance 
in the magnetic gap. 
 
One advantage of this variable reluctance type pick-
up is that it responds only to lateral motion of the 
stylus. Consequently, there is little needle scratch or 
surface noise picked up. Since vertical motion of the 
stylus causes the same flux change in both coils, the 
induced voltages are of the same polarity and are 
cancelled in the output. 
 
As shown in Fig. 2, the monophonic variable 
reluctance type cartridge is easily changed to a stereo-
phonic type. In the stereophonic version, the ends of 
the coil pole pieces are bent 45° angles to the stylus 
and disc and are at 90° angles to each other. Instead of 
connecting the coils together, each coil provides the 
signal for a separate channel. 
 
Since only one coil is used for each channel, it is 
evident that there will be less signal output. In fact, in 
the example shown, the output level of the stereo 

(Continued from page 1) version will be exactly half the output level of the 
mono version. In practice, however, improvements in 
the coil and magnet assemblies have resulted in more 
output than this although it is still below 10 millivolts 
per channel. 
 
Another variable reluctance type cartridge, the 
Pickering shown in Fig. 3, operates in a slightly 
different way. As can be seen in the phantom view of 
Fig. 4 this cartridge uses four coils, two for each 
channel. The magnet is in the center of the group of 
coils and is coupled through a pivot to the armature, a 
thin straight tube with the stylus mounted at one end. 

Figure 2. Front view of a stereophonic variable 
reluctance cartridge. 

Figure 4. A phantom view of the Pickering cartiridge 
(Courtesy Pickering and Co., Inc.) 

Figure 3. The Pickering Fluxvalve cartridge. 
(Courtesy Pickering and Co., Inc.) 
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Fig. 5 is a simplified plan view, looking up at the 
bottom of the pickup. The armature is pivoted at its 
center in a bearing that allows the stylus end free 
motion in all directions in the plane perpendicular to 
the record surface. The front end of the armature 
carrying the stylus is coupled to the magnetic circuit 
through the two 45° pole pieces at the front end of 
the cartridge. The reverse end of the armature is 
coupled to the magnetic circuit also, through 
identical pole pieces at the rear of the cartridge. 
 
The moving armature modulates the magnetic circuit 
at the rear of the cartridge with an amplitude equal to 
the modulation at the front of the cartridge, and180° 
out of phase with it. The coils are so phased that the 
two signals in each channel are added. It is evident 
that this push-pull arrangement, with the armature 
pivoted at its center, has a higher signal level. 
 
THE MOVING COIL CARTRIDGE. Another type 
of high-quality stereo cartridge is the moving coil 
such as the Grado Cartridge shown in Fig. 6. 
 
The generating system of the Grado Stereo Cartridge 
is shown in Fig. 7. A plastic stylus arm is attached to 
a hollow plastic cube approximately 0.07-inch 
square which is molded as one piece. Two coils are 
then wound on the flats of the cube at 90° to each 
other. The symmetry of the coils allows cancellation 
of one coil and the generation of the other coil with a 
45°/45° movement of the stylus. Each coil generates 
equally on either a vertical or lateral movement. The 
coils can also generate mixed components as dictated 
by the groove. Each coil contains 1000 turns of 
silver copper alloy wire 0.0004 inch in diameter, 
triple gold plated to prevent corrosion. The four 
leads of the two coils are thermal welded to four 
silver contact pins which are color coded to facilitate 
the proper electrical connections. 
 

This generating system is then mounted within a 
toroidal grommet made from a special rubber. Care is 
exercised in the compounding of this rubber material 
to minimize cold flow or hardening tendencies. The 
grommet, as shown in Fig. 7, has a groove around its 
edge which is used to mount the complete coil system 
in a metal bracket. The generator and bracket are then 
assembled to a highly damped plastic base. Since the 
coil is placed within a magnetic gap, movements of 
the stylus cause the coils to break flux lines and 
produce voltages. Both coils are rotational and 
electrically bound and since there is only one moving 
mass within a single magnetic gap, the reproduction 
from both channels is exactly the same. 
 
Variations of the moving coil design shown here were 
also used in monophonic cartridges. In such an 
application, of course, it is only necessary to utilize 
one coil instead of two. 
 

Figure 5. A view of the Fluxvalve from underneath. 
(Courtesy Pickering and Co., Inc.) 

Figure 6. A moving coil cartridge, the Grado 
“Custom.” (Courtesy Grado Laboratories.) 

Figure 7. The interior of the Grado cartridge. 
(Courtesy Grado Laboratories.) 
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MOVING MAGNET TYPE CARTRIDGES.  A 
typical moving magnet type cartridge is shown in 
Fig. 8. This particular type of cartridge is very similar 
to the moving coil type cartridge, except, as the name 
implies, the coils are stationary and the magnet 
moves according to the stylus movement. 
 
The interior of a high-quality moving magnet type 
cartridge is shown in Fig. 9. It is evident that such 
cartridges are extremely complicated since they are 
so small. However, the operation of the cartridge is 
not particularly difficult to understand. 
 
Although the following discussion refers specifically 
to the Audio Empire 88 Stereo Cartridge, the general 
operation is applicable to all moving magnet cart-
ridges. 
 
As can be seen in Section B of Fig. 9, the stylus lever 
is firmly attached to a small magnet. This magnet is 
actually 0.04 by 0.1 inches long. 
 
The stylus magnet assembly is inserted into a coil 
structure as shown in B and pivoted at the center. 
Coils A and B, wound in series opposition, form one 
coil structure which develops signals from the inner 
groove wall (left channel) modulation. Coils C and D, 
also wound in series opposition, develop the outer 
wall signal (right channel). Modulation of the left 
channel will create a force (F1) which will rotate the 
poles of the magnet toward and away from the pole 
faces of coils A and B and create a variable flux in the 
coil structure. This force, F1, however, has not caused 
any air gap variation relative to Poles C and D since 
the magnet is moving parallel to these pole faces. 
Therefore, there is no current generated in the C and 
D coil combination. Conversely, a signal in the right 
channel will create a force, F2, which will in turn 
cause a flux variation in the C and D coil structure 
while isolating the A and B coil structure. 

Figure 8. The Shure M3D, a moving magnet type 
cartridge.  

Figure 9. Interior of the Empire 88 moving magnet 
cartridge. 
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All phonograph cartridges exhibit mechanical reso-
nance at both upper and lower ends of the frequency 
spectrum due to vibration of the mechanical parts of 
the cartridge. A typical cartridge will resonate at 12 
cycles per second and 18,000 cycles per second. 
 
Inexpensive and poorly designed cartridges will have 
these resonant points within the audible spectrum, that 
is, between 20 cycles per second and 15,000 cycles per 
second. When this occurs, it is necessary to introduce 
mechanical damping of the cartridge system in order to 
deflate these resonant peaks. No matter how well the 
damping does reduce the peaks, it is generally of such 
a nature that it cannot recover rapidly. Thus, a damped 
system, although it would not cause peaks in the 
response, could destroy transient response. Excessive 
damping to reduce audible resonances is generally 
found in low-cost magnetic-type cartridges and in 
ceramic and crystal cartridges. Of course adding damp-
ing material to the stylus mechanism will increase its 
mass and reduce compliance. 
 
Thus, it is evident that a cartridge can have superlative 
frequency response and still be considered totally un-
satisfactory. Remember that the ability to reproduce 
loud bursts of music is probably more important than a 
flat frequency response. 
 
The stylus force or tracking pressure specification of a 
cartridge indicates how much downward pressure must 
be exerted on the cartridge to keep the stylus riding 
properly in the record groove. The required tracking 
pressure depends upon the design of the cartridge just 
as a vacuum tube’s bias voltage depends on the tube 
design. It is desirable to have the cartridge designed to 
operate with as light a pressure as possible since this 
reduces friction between the stylus point and the record 
groove and reduces wear. Excessive friction smooths 
out the microscopic waves of the groove, thereby 
wiping out the high-frequency modulations. In ad-
dition, the noise content rises excessively. 
 
Excessive wear of a stereo record not only eliminates 
the high frequencies and increases the noise level but 
the channel separation is reduced. If the wear con-
tinues, the separation will be reduced to the point 
where the record will no longer be “stereophonic.” 
 
Since the stereo cartridge uses a smaller stylus radius, 
0.0005 to 0.0007 inch, than the regular monophonic 
0.001 inch cartridge, there is more pressure per square 
inch when using the same stylus force on both. It is 
more important then for a stereo cartridge to be 
designed for optimum operation with less stylus force. 
 
The material used for styli is generally of three types: 
metal, sapphire, and diamond. 

(Continued on page 8) 

Since it obviously would not be possible to mount the 
four coils as shown in B of Fig. 9 (the stylus arm from 
the magnet to the record would be too long), the coils 
are positioned vertically as shown in C of Fig. 9 and a 
metal structure called a quadrature structure is used to 
couple the magnet movements to the coils. 
 
As might be expected, this moving magnet system can 
also be utilized in monophonic cartridges simply by 
using one set of coils instead of two. 
 
CARTRIDGE CHARACTERISTICS.  As pointed out 
previously, the cartridge is a transducer, since it 
converts the minute record groove undulations to an 
electrical signal. This is an extremely difficult job and 
as a result, the cartridge along with the loudspeaker, 
another transducer, is usually less perfect than the 
remaining parts of the over-all high-fidelity system. 
 
There are many characteristics that affect the over-all 
quality of a cartridge among which are the dynamic 
mass, compliance, frequency response, and resonance. 
In fact, these key characteristics of a cartridge are 
dependent upon one another for the over-all perform-
ance of the cartridge. 
 
The compliance indicates how easily the stylus will 
move; in other words, it is the opposite of stiffness. 
Low compliance will cause excessive record wear, 
reduced high-frequency response, and impair transient 
response. The compliance figure normally specifies 
what part of a centimeter a stylus will move when a 
certain amount of force, measured in dynes, is applied 
to it. Normally the force is 10-6 dynes, a very small 
force, since the record groove width is measured in 
thousandths of an inch. Although it was considered as 
an achievement just a few years ago to reach a com-
pliance of unity, that is, 1 x 10-6 centimeters per dyne, 
it is normal and acceptable now to expect a compliance 
of 2 x 10-6 centimeters per dyne or more. The Audio 
Empire cartridge in Fig. 9, for example, has a com-
pliance of 5 x 10-6 centimeters per dyne. 
 
Since the stereo cartridge must move horizontally and 
vertically, it is rated at both vertical and horizontal 
compliances. 
 
The compliance of a cartridge depends on the structure 
of the stylus mechanism and on its mass. 
 
This mass is determined by the physical size of the 
stylus system and the density of the material used in 
the system. The mass figure is generally in grams or 
milligrams and indicates the mass reflected to the 
stylus tip. In very high-quality cartridges this mass 
should be one milligram (.001 gram) or less. The 
Grado cartridge of Fig. 7, for example, has a mass of 
0.7 milligram (.0007 gram). 
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You Tube Videos Worth Watching 
 
The typical 1930s wax paper capacitor 
had a black band on one end labeled 
“outside foil.” The outside foil tends to 
shield the capacitor from stray pickup. 
To reduce hum, the outside foil end 
should always be connected to chassis or 
B-minus. Many modern capacitors do 

not have markings showing which lead is connected to 
the outside foil, and in the case of some modern capa-
citors that do have a black stripe at one end, it turns out 
that stripe may NOT be the outside foil. A YouTube 
video about this situation includes a clever way of 
building a device that allows one to test to see which 
lead of a capacitor is actually the outside foil. Check 
out this link—you will fine it fascinating! 
 

youtube.com/watch?v=BnR_DLd1PDI 
 
Another YouTube video that MAARC members will 
find interesting is this one about Philco history: 
 

youtube.com/watch?v=kanPsUDyKrU 
 
And, speaking of the Internet, if you need information 
about Heathkit (manuals, schematics, etc.) check out 
this website: 
 

vintage-radio.info/heathkit/index.htm 
 
Electrolytic Capacitors: MAARC exchanges news-
letters with the Historical Radio Society of Australia. 
HRSA’s publication, Radio Waves, is one of the most 
professionally done antique radio magazines anywhere. 
HRSA member Bob Forbes wrote to Radio Waves 
concerning electrolytic capacitors. We all know that 
leaky electrolytic capacitors often cause trouble, and 
most of us replace the electrolytics as a matter of 
course when restoring a radio. What Forbes discovered 
by searching the Internet is that manufacturers of 
electrolytic capacitors sometime provide specifications 
not only on the expected life in service at full load, but 
also expected shelf life when not in use. Electrolytic 
capacitors deteriorate with age even with no voltage 
applied. And, of course, they can fail prematurely if an 
overvoltage spike occurs. 
 
For Cornell-Dublier electrolytic caps Forbes found the 
manufacturer’s rating for expected life is 3,000 hours 
at full electrical load and 1,000 hours shelf life 
(without load). However, both of these figures are for 
caps maintained at 85C. Capacitors sitting on the shelf 
in our workshops certainly should be much cooler than 
85C. Nevertheless, it is always a good policy to reform 
the dielectrics of electrolytics and measure the actual 

 Tidbits 
leakage, even if they are relatively new and have 
never been used, but certainly if they have been 
sitting on the shelf for years. I built a cap reformer 
box containing a Variac followed by a filtered vari-
able voltage DC power supply to use for that purpose. 
Before I use any NOS electrolytic, I slowly raise its 
voltage to about 110% of rated value while watching 
the current through it. As I raise the voltage, I keep 
the charging current below 10 ma. A good electrolytic 
should reform quickly, and when the voltage reaches 
110% of rated voltage, the charging current should 
slowly decrease to less than 1 ma. 
 
I purchase electrolytics from Chris Kocsis at 
MAARC meetings. Over the past many years I have 
bought dozens of them. In all that time I found only 
one that proved to be leaky when subjected to the 
routine above. 
 
A general rule of thumb is that an electrolytic should 
have less than 1 ma. of leakage current. But permis-
sible leakage is greater for caps of higher capacitance 
and higher voltage rating. I keep the following go-no 
go chart on my workbench. A good reformed cap 
should have a current less than the value shown. If 
the leakage current is considerably greater than the 
amount shown, don’t use it. 

 

Capacitance (μF) Voltage 
Rating (V) 

Permissible 
Current (mA) 

100 16 0.2 

10 160 0.2 

22 160 0.2 

33 160 0.4 

47 160 0.5 

15 350 0.4 

2 450 0.2 

10 450 0.4 

22 450 0.6 

47 450 0.9 

75 450 1.1 

 - Brian Belanger 
 
Still More on Electrolytic Capacitors 
 
Richard Altig wrote to share additional information to 
supplement recent articles about electrolytic capaci-
tors. (Richard worked for capacitor manufacturer 
Sangamo Electric.) He notes:  “Shipments to dealers 
often were in bulk quantities with the capacitors 
unmarked but identified only in ranges. Electrolytics 

(Continued on page 8) 
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The resistance value used to terminate a ceramic 
cartridge has the opposite effect as it does with a 
magnetic cartridge, that is, it affects the low-frequency 
response. 
 
Using too small a resistance will reduce the low- 
frequency response while using too high a resistance 
will increase the low-frequency response. In addition, 
some ceramic cartridges require more elaborate R-C 
networks for proper equalization. 
 
Due to the extremely low output of some types of 
magnetic cartridge design, it is necessary to use an 
input or step-up type of transformer between the 
cartridge and the preamplifier. All transformers suffer, 
to some degree, from frequency, phase, waveform, and 
other types of distortion. In addition, step-up type 
transformers tend to inductively pick up hum from 
magnetic fields. The use, then, of such transformers 
should be avoided if at all possible. However, the 
picture is not as black as it might at first seem. Many of 
the input transformers available today are very high- 
quality units and distortions are kept to a very mini-
mum. It is possible to obtain a low output cartridge of 
such high quality that it would offset any slight 
troubles from the transformer as compared to obtaining 
a high-output cartridge of less quality that would not 
need a transformer. 
 
Step-up transformers designed for these applications 
are generally liberally shielded by Mu-Metal to prevent 
hum pick-up. Even so, the transformer should be 
mounted as far away as possible from hum-producing 
transformers and motors. ■ 

 
Metal styli, often plated with other materials like 
osmium, were very popular with 78-rpm records and 
are still widely used in inexpensive phonographs. A 
metal stylus is entirely unsatisfactory because it wears 
too quickly even on the relatively soft modern vinyl 
records. In fact, when playing a standard 12-inch LP 
record, the metal stylus will become worn before the 
record is completely played and it will thus begin to 
wear out the record grooves before the entire record is 
heard. 
 
Synthetic and real sapphire styli are very popular, 
particularly because of their moderate cost. However, 
even though these styli are much harder than metal, 
they will generally last only thirty hours before 
beginning to wear. Naturally, less stylus pressure will 
result in longer playing time before wear and more 
pressure will result in less playing time before wear. 
This means that approximately 15 to 20 records can be 
played before the stylus will begin to deteriorate the 
records. A diamond stylus is generally considered to 
last approximately 1000 times as long as a sapphire 
stylus. It is, to put it lightly, a “best buy.” 
 
Incidentally, the above hourly ratings are rather 
relative. The actual life of any stylus will depend upon 
the compliance of the cartridge, the necessary stylus 
force of the cartridge, and is also affected by the tone 
arm quality and other factors. Probably the most 
important single factor is the dust on the record. Very 
fine dust particles in the groove act as an abrasive and 
wear both the groove and stylus. Keeping records clean 
can extend the life of the stylus and cartridge 
considerably. 
 
TERMINATION. For the best possible frequency 
response, a cartridge must be terminated correctly at 
the input of the amplifier. That is, in all cases, the man-
ufacturer of a cartridge will recommend a resistance 
value optimum for that particular cartridge. This value 
generally ranges from 47,000 ohms to 100,000 ohms 
for magnetic cartridges and from 1 megohm to 4 
megohms for ceramic cartridges. 
 
Using a higher resistance than recommended for a 
magnetic cartridge will result in excessive high fre-
quency response. This, by itself, is not particularly 
undesirable since the tone control can compensate for 
the problem but the high resistance will reduce 
necessary electrical damping on the cartridge system 
and cause peaks in the response. 
 
Using too low a resistance to terminate a magnetic 
cartridge will always result in reduction of the high 
frequency response. 
 

(Cartridges, continued from page 6) 

usually had a tolerance of +100 % and -20%. 
This allowed a single capacitor to be labeled with 
various values, reducing inventory. Labels with 
the desired marking were attached by the dealer. I 
was unable to identify when safety vents were 
included in all metal can units, but it was being 
done when I started in 1957. A can without a vent 
can explode and cause harm if an improperly 
designed power supply allows too much ripple 
current in the capacitor. Vents can be located in 
the top end or the side of the can. Sometimes the 
vent will be in the end seal as a small hole in the 
fiber seal covered with fabric or a rubber-like 
coating. After some use, a small dimple or bubble 
appears over the hole. When in the can it might 
appear as an imperfection or blemish to the 
surface. Often a half shear in the can, this 
ruptures when excess internal pressure is 
present.” ■ 

(Electrolytic Capacitors, Continued from page 7) 



Radio Age  April 2016 Attend RadioActivity 2016, June 23-25          page 9 

 

J ohn Hogan may not be as familiar a name as radio 
pioneers such as Marconi and Armstrong, but he  

made major contributions to the radio art, and there-
fore, deserves recognition. 
 
John Vincent Lawless Hogan was born in Philadelphia 
in 1890 but was raised in New York. Like many boys 
of that era he became fascinated by wireless, and as a 
12-year-old, he built an amateur wireless station with a 
spark transmitter and a coherer detector. As a high 
school student in his late teens Hogan worked briefly 
as an assistant to Lee de Forest, about the time that de 
Forest was developing his Audion detector. Hogan 
plotted characteristic curves (plate current vs. grid 
voltage) for the device and so he may well be the first 
person ever to see actual data of how a triode tube 
behaves. 
 
Hogan’s mother got her son the job with de Forest, 
who stated in his autobiography: 
 
About this time [in 1906] I was approached by a Mrs. 
Hogan, who was very desirous that her son, John V. L. 
might be permitted to work in my little laboratory, and 
she intended to send him to Sheffield Scientific School 
[at Yale University]. She wished him to have some 
introduction to the mysteries of wireless before he 
matriculated. She showed the greatest interest in and 
sympathy with me in the troubles I was then 
undergoing, and suggested her husband might be 
instrumental in raising sufficient funds to finance the 
new ‘De Forest Radio Telephone Company,’ which I 
already contemplated organizing. In due time, Mr. 
Hogan contributed a few hundred dollars to the empty 
treasury, and John Hogan started in as my first 
laboratory assistant. 
 
No doubt the offer of financial support from Mrs. 
Hogan’s husband provided a strong incentive for de 
Forest to hire young Hogan. But this teenager turned 
out to be mature and competent. 
 
Like de Forest, Hogan attended Yale University. 
Leaving Yale, he took a job with Reginald Fessenden’s 
National Electric Signaling Company (NESCO) and 
worked there from 1909 to 1914. His first patent (in 
1910) was for a crystal detector. In 1912 he patented a 
single-dial tuning system. (One source says it was the 
ganged tuning capacitor, but I have not been able to 
verify that.) 
 

One of his major tasks while working for NESCO was 
to install the Bush Terminal Station in Brooklyn to 
provide wireless communication with East Coast ship-
ping. In the winter of 1912-13 Hogan was Chief of 
NESCO’s Operating, Erection, and Inspection Div-
ision, and was in charge of the acceptance tests for 
NAA, the U.S. Navy’s high-power wireless station in 
Arlington, Virginia. 
 
In researching this article I uncovered discrepancies, 
which often happens in historical research. Thorn 
Mayes says Hogan worked for de Forest after working 
for Fessenden, whereas Dunlap says he worked for de 
Forest before working for Fessenden. The preponder-
ance of the evidence suggests that Dunlap is correct. 
There is also confusion about when Hogan began 
working for NESCO. Some sources say 1909, others 
1910. The evidence suggests that December 1909 is 
correct. (I also uncovered plagiarism—other authors 
using exact wording from Dunlap’s biography without 
attribution.) 
 

John V. L. Hogan: 
High-Fidelity Broadcasting Pioneer 

By Brian Belanger 

John V. L. Hogan, late in his career. 
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Hogan was one of the founders of the Society of 
Wireless Telegraph Engineers, and in 1912 that organi-
zation merged with the Wireless Institute to form the 
Institute of Radio Engineers (IRE). Hogan was among 
those instrumental in creating the new organization. In 
1920 he was elected IRE President. His IRE colleagues 
later honored him by electing him an IRE fellow, and 
in 1956 he received the IRE Medal of Honor. 
 
In 1917 Hogan was named commercial manager of the 
International Signal Company, and in 1918, manager of 
the International Radio Telegraph Co., a company 
formed out of the remains of NESCO. In 1920 
Westinghouse bought a controlling interest in the 
International Radio Telegraph Co. and organized a new 
company with the same name. Hogan was its manager. 
 
In 1921 Hogan established his own radio consulting 
company, Hogan Laboratories, Inc. He later expanded 
into television and radio facsimile technology. During 
the 1920s there was a rash of patent infringement 
lawsuits and Hogan was often called upon as an expert 
witness. Hogan wrote a radio textbook, The Outline of 
Radio, I have a copy of the second edition from 1925. 
It is well written. 
 
Hogan got interested in scanning disc television in the 
late 1920s. He formed Radio Pictures, Inc., and used 
his experimental station W2XR in Long Island City, 
NY, to broadcast cartoons. The video signal was 
broadcast on a channel above the AM broadcast band, 
around 2 MHz, and the audio on 1550 kHz. It became 
clear by the early 1930s that electronic television with 
picture tubes was destined to replace scanning disc TV 
and so Hogan discontinued his TV broadcasts. There 
was also an amateur radio station at Hogan’s laboratory 
on Long Island, with the call letters W2NX, issued to 
Hogan’s chief engineer, Russell Valentine.  
 
Between video broadcasts from W2XR Hogan played 
classical music through the audio channel. Listeners 
liked what they heard, and urged him to do more of 
that. Hogan recognized that to achieve higher fidelity 
AM broadcasting, a wider channel than the normal 10 
kHz allocated to AM broadcast stations was needed. 
He urged the Federal Communications Commission to 
consider allocating such channels. The FCC eventually 
agreed, and assigned 20-kHz-wide channels at 1530, 
1550, and 1580 kHz for Hi-Fi stations. Hogan’s W2XR 
was assigned one of those channels and started 
broadcasting in Hi-Fi 1934. 
 
Hogan’s station quickly developed a following of loyal 
listeners who enjoyed classical music. In 1936 W2XR 
became the flagship station of the small Interstate 
Broadcasting System which Hogan championed. In 
1936 W2XR evolved into WQXR, a 10-kW commer-
cial station. In his autobiography Lee de Forest praised 
both the sound quality and type of music offered by 

WQXR, writing: “He [Hogan] is a stanch exponent of 
the ideals I have stood for from the beginning.” In 
1939 Hogan also began broadcasting in FM at 43.2 
MHz. In 1942 the frequency shifted to 48.7 MHz and 
later, 45.9 MHz. The call letters for a time were 
W59NY. Hogan sold the station to the New York Times 
in 1944. When the FM band moved up in frequency 
after WWII, WQXR moved to 97.7 MHz. 
 
Like many U.S. electronics experts, Hogan devoted 
himself to defense electronic issues (e.g., radar and 
proximity fuses) during WWII. He was a special 
assistant to Vannevar Bush, Director of the Office of 
Scientific Research and Development.  
 
In an article in Radio Age Ed Lyon described how 
Hogan worked with radio facsimile devices in the 
1930s. Following WWII Hogan experimented with 
transmitting facsimile as an FM subcarrier signal, 
using station WQXR. Apparently his approach worked 
very well, but the rise of FM stereo meant that the FM 
subcarrier had to be utilized for that purpose rather 
than for facsimile, so nothing much came of Hogan’s 
efforts. 
 
Hogan’s 1934 high-fidelity transmitter used at W2XR 
was donated to the Antique Wireless Association’s 
Museum in 1963. 
 
Hogan died in December 1960. 
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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. 
No phone-in ads, please, but email is welcomed. 

Pilot Light Data 
 
You might want to make a photocopy of the pilot 
lamp data table in the next column and keep it on 
your workbench. If you encounter a pilot lamp with 
no markings, apply a voltage and slowly raise it until 

Radio Event: The Pittsburgh Antique Radio Society is 
holding its 12th annual Radio Fest, Flea Market and 
Auction on Sunday April 17, 2016, at the Center Stage 
Banquet Hall, 1495 Old Brodhead Road, Monaca, PA, near 
the Beaver Valley Mall. (Same location as other recent 
years.) It will feature a contest of Crosley radio models. A 
restored Dahlberg coin-operated radio will be raffled. 
There will be other prizes raffled during the morning prior 
to the auction. Vendors will offer radios, classic audio 
equipment and memorabilia for sale. The auction featuring 
vintage radios and early audio equipment will start at noon. 
For more information, contact PARS at 
www.pittantiqueradios.org. 
 
Vintage Electronics Repair: Restoration and repair of 
vintage radios, test equipment, and audio. I specialize in 
repair and re-building of hard-to-find components—no 
problem too difficult. 

 Electrical repair and restoration, 

 Component rebuilding 
For more information: 
http://services.pixellany.com/ 
Mark Herring, Annapolis, MD, 
443-949-9785, mark@pixellany.com 

Customize Your Smart Phone 
 
Bob Schmitz found a company that will make you a 
cell phone case with an image on it that you supply. Go 
to caseapp.com. Tell them the model of phone you 
have and send them a digital image with an appropriate 
aspect ratio and they produce the case. As shown 
below, Bob’s smart phone has a picture of a military R-
390-A receiver on its case: 

the bulb lights normally, noting the voltage as well as 
the current drawn. By noting the shape and type of 
bulb and comparing the readings with the data in the 
table, you can usually identify the bulb type. 

http://www.pittantiqueradios.org/
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MAARC Your Calendar! 
Sun., April 17th MAARC meeting at the Sully Station Community Center, 

Centreville, VA. See map below. Tailgating at 11:30, meeting at 1 
p.m. Presentation: Mike Kendall, speaking on repairing 
headphones and drivers. Display table: Earphones 

 
Sun., May 15th MAARC meeting at the Davidsonville Family Recreation Center. 

See p. 2 for map and directions. Tailgating at 11:30, meeting at 1 
p.m. Presentation: Dave Rossetti on Navy tube testers. Display 
Table: Pre-WW II set analyzers. 

 
June 23-25 RadioActivity 2016 at the Holiday Inn Timonium. (See blue insert 

for details.) 
 
Sun., July 17th MAARC meeting at the Davidsonville Family Recreation Center. 

See p. 2 for map and directions. Tailgating at 11:30, meeting at 1 
p.m. Presentation: Brian Belanger on Conelrad receivers. Display 
Table: Conelrad receivers. 

 
Sun., August 21` MAARC meeting at the Davidsonville 

Family Recreation Center. See p. 2 for 
map and directions. Tailgating at 11:30, 
meeting at 1 p.m. Presentation: John 
Begg on FM-only receivers. Display 
table: FM-only receivers 

 
(To check on upcoming hamfests, go to www.arrl.org and click 

on hamfests.) 
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