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Applications of the Signal Generator Calibrator

JAMES E. WACHTER, Project Engineer

Figure 1. Type 245-C Signal Generater Calibrator,

The Type 245 Signal Generator Cal-
ibrator, available in two models, is a
portable, self-powered, precision instru-
ment which may be used as a calibrated
high-level rf voltmeter; a source of cal-
ibrated microvolt-level voltage of known
impedance; and a calibrated percent AM
meter. Being portable and furnishing
its own power, the instrument is espe-
cially adaptable to correlating signal
generators and receivers located con-
siderable distances from one another,
such as mighe be found in airline com-
munications installations and general
service depots, With its calibrated out-
put voltages, the instrument is ideal for
calibrating receivers, since it permits
the use of almost any shielded signal
source, regardless of output accuracy,
obviating the need for elaborate test
equipment. Used for calibrating signal
generator output systemns and for cal-
ibrating percent amplitude modulation,
the Calibrator not only saves inspection
time, but frees other test equipment for
more profitable use elsewhere.

Description
A simplified block diagram of the

Signal Generator Calibrator is shown in
Figure 2. The two basic parts of the
instrument, a non-frequency-sensitive rf
voltmeter and a precision fixed atten-
vator, are combined in a rigid mech-
anical unit of coaxial construction, a
cross section of which is shown in Fig-
ure 3. The coaxial unit, together with
suitable switching, amplifying, and me-
tering circuits are housed in a small,
sloping-panel cabiner measuring 9
inches wide, 5 inches deep, and 5 inches
high, and weighing only 5 pounds. All
of the operating controls and a very
sensitive meter are located symmet-
rically on the front panel. Power is sup-
plied from internal mercury batreries.

Used as a high-level input voltmeter,
the Calibrator operates as a 50-ohm
monitor of the input voltage at the volt-
meter diode, which, within the accuracy
specifications of the instrument, is es-
sentially the same as the voltage applied
to the input cable. The instrument will
read, directly, input rf voltages of 0.1,
0.05, and 0.025 vol.

When operated as a source of low-
level voltage, the Signal Generator Cal-

ibrator must be supplied from an ex-
ternal source. The voltage applied to the
instrument is monitored at the input to
the coaxial artenuator and the low-level
nmpur fl’()ﬂ'] t!if' arrenuatror appt‘ﬂrs if\
series with a 50-ohm impedance-martch-
ing resistor. The rf voltmeter is cali-
brated to indicate the output voltages of
20, 10, and 5 pv (245-C) or 2, 1, 0.5
pv (245-D) across a 50-ohm termina-
tion connected directly to the output
jack of the Calibrator. The accessory
Type 517-B Output Cable supplied with
the Calibrator provides a 50-ohm ter-
minating resistor followed by a 25-
ohm impedance-matching resistor which
raises the equivalent source impedance
at the end of the cable to 50 ohms.

When using the Calibrator as a per-
cent AM meter, it is necessary to per-
form an initial setup, using an unmod-
ulated rf input signal to establish the
% AM meter reference. This setup is
performed with the Meter Function
switch in the RF IN position. Once
the reference is established, the instru-
ment is switched to % AM and the volt-
meter detects the same signal with mod-
ulation applied. The ac component of
the voltmeter is amplified, detected,
and indicated on the calibrated % AM
meter scale.

A more complete description of the
theory and design of the Signal Gen-
erator Calibrator is given in references
1, 2, and 3. Complete performance spec-
ifications are given in this article under
"Specifications”,

Calibrating Signal Generator Output

Calibrating the output of a signal
generator is generally performed using
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Figure 2. Signal Generator Calibrator System Block Diagram.

a bolometer bridge. Most bolometer
bridges are essentially high-level devices
(of the order of 0.1 volt) and there-
fore can only be used to check the upper
end of a piston type attenuator, mean-
ing that the mechanical law of the at-
tenuator must be relied upon for lower
voltage levels.

Using the Calibrator, high-level volt-e
ages of 0.1, 0.05, and 0.05 volt can be
read, directly, merely by changing ranges
and adjusting the generator outpur to
the appropriate calibratipn mark on the
meter. If it is desired to calibrate volt-
ages higher than 0.1 volr, it is only nec-
essary to insert a precision pad of the ap-
propriate attenuation between the gen-
erator output and the Calibrator input.
For example, to calibrate a generator
output of 0.2 volt, a pad of & db attenu-
ation would be used, and the generator
output level would be adjusted until
the Calibrator indicated 0.1 volt

Signal generator low-level output
voltages can be calibrated using the Cal-
ibraror as a transfer device. The 245-C
will calibrate, directly, the levels of
20, 10, and 5 microvolts and the 245-D
will calibrate the levels of 2, 1, and 0.5
microvolts. Used in this manner, the
Calibraror acts as a precision fixed at-
tenuator of 80 db atrenuation in the
case of the 245-C and 100 db in the
case of the 245-D.

The signal generator is connected to
the Calibrator, with the Calibrator set
to indicate output voltage, and the Cal-
ibrator output is connected to a re-
ceiver having a suitable signal-to-noise
ratio and a means of indicating relative
signal level. The generator output . is
then adjusted until the Calibrator in-
dicates the desired outpur; for example,
2 uv. The receiver is tuned and peaked
to this signal and the receiver output
noted. The Calibrator is removed from
the setup, and the signal generator, with
its ourput set at minimum, is connected
o the receiver. The generator output is
increased unril the receiver indicates the

same signal level as previously noted.
The generator is now delivering 2 pv
(within specification tolerance) and its
attenuator calibration can be checked
accordingly.

Should it be desired to check the at-
tenuator of a generator at lower levels
than the Calibrator will provide (either
5 or 0.5 wv); this may be done using
precision fixed attenuators between the
Calibrator outpur and the receiver.

Exploring Law of Attenuation

A point of interest is the fact that
.the law of attenuation of a piston at-
tenuator can be reasonably well explored
using the Signal Generator Calibrator.
The generator output is first checked at
the maximum level and at levels of 6
db and 12 db below maximum using the
Calibrator input voluneter calibrations
of 0.1, 0.05, and 0.025 volt. Then, the
minimum calibrated output from the
generator is checked using the Cali-
brator and a receiver. The checks at
maximum and minimum outpurt fix the
overall calibration of the attenuator. If
the measured attenuation at very low
levels is less than is indicated by the
attenuator dial calibration, it is an in-
dication of rf leakage internal to the
attenuator system; le., the attenuator is
receiving power from other than the
desired source, a variation in the at-
tenuator bore diameter, or errors in the
dial drive. The three high-level checks
determine the linearity of the attenua-
tor calibration, since it is in this high-
level region, where the attenuator loop
is near the mouth of the attenuartor tube,
that the law of the attenuator is gen-
erally violated by spurious modes of
propagation.

Measuring Receiver Sensitivity

The Signal Generator Calibrator pro-
vides signal levels which are most often
required for sensitivity measurements
of both narrow and broad-band receiv-
ers: 2, 1, and 0.5 pv from the 245-D and
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20, 10, and 5 pv from the 245-C. How-
ever, if levels lower than 0.5 pv are re-
quired for more sensitive receivers or
for noise figure measurements, these
can be obtained by associating the Cal-
ibrator with either a precision piston
attenuator (for complete versatility ) or
with precision fixed attenuators. The
lowest level of measurement attainable
then is subject only to the limitation in
shielding the receiver from the signal
source.

Used in conjunction with a swept
signal source, the Calibrator permits the
dynamic checking of receiver sensitivity.
The receiver, previously aligned with a
high-level signal, is supplied with a
calibrated low-level, swept signal from
the Calibrator and the receiver sensi-
tivity curve is observed as a visual dis-
play on an oscilloscope. This test re-
quires the use of a well shielded sweep
signal generator such as the BRC Type
240-A,

It should be noted here, that in re-
ceiver sensitivity measurements where
the highest degree of accuracy is re-
quired it may be necessary to correct
the Calibrator voltmeter indications for
the output cable attenuation. If the our-
pur cable supplied with the Calibrator
is used, it is advisable to apply this cor-
rection at frequencies above 300 mc.
For any other cable used to connect
the Calibrator ro the receiver, the cor-
rection will depend upon the length and
type of cable employed.

Calibrating Signal Generator
Percent AM

Calibration of signal generator per-
cent AM is generally performed using
an equipment to heterodyne the signal
generator carrier frequency down to
some frequency acceprable to an oscil-
loscope and then sweeping the oscil-
loscope with the signal generator modu-
lating frequency. The trapaziodal pat-
tern thus obtained on the oscilloscope
is a measure of the percent AM, subject,
of course, to the interpretation of the
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observer.

With the Calibrator only two steps
are required for percent AM calibration.
First, a reference level is established on
the Calibrator input range, using the
unmodulated outpur of the signal. Then,
with the Calibrator set on the % AM
range, modulation is applied to the
carrier and percent AM is read, directly,
on the Calibrator % AM scale.

Distortion

It should be nored that the instriiment
is accurately calibrated for undistorted,
sinusoidal modulation. The presence of
distortion, therefore, introduces a cor-
responding error in the meter reading
as indicated in Figure 4. It follows that
with distortion present and the most
accurate results required, it is necessary
to know the kind and amount of distor-
rion so that the meter reading may be
corrected accordingly.

Carrier Shift

Another possible cause for error in
the % AM indication would be a shift
in carrier level due to the application of
modulation. If percent AM calibrations
are to be made under conditions of
carrier shift, it may be desirable to re-
calibrate the % AM meter. For any
reasonable linear carrier shift with
modularion, this recalibration is easily
accomplished using the internal % AM
meter sensitivity control to adjust the
meter to indicate correctly a known
percent AM,

In this connection, it is interesting to
note that the Calibrator may be used ro
detect gross shifts in carrier level caused
by the application of modulation. When
used in the RF IN position as an rf
voltmeter, the meter indication for a
modulated carrier will be somewhat
greater than for the same level carrier
without modulation. For a carrier level
of 0.1 volt, for example, the meter in-
dication is increased approximately 14
inch for 509% modulation. If, when
modulation is applied, the meter read-
ing does not increase about the expecred
amount, carrier shift is indicated. Should
the meter read less with modulation
applied, a considerable shift in carrier
level would be indicated, indicating the
presence of so-called "downward mod-
ulation” (positive peak clipping of the
envelope ).

Monitoring Transmitter Output

An antenna connected to the Cal-
ibrator input and placed in proximity to
a transmitter antenna, or at some other
point radiating power, would enable the

Calibrator to indicate relative field
strength when used in the RF IN posi-
tion, If the input to the Calibrator were
adjusted to the 0.1-volt reference level,
the instrument could be used in the %
AM position to indicate, directly, the
percent AM present.

An improvement of this application
would be the connection of a well
shielded, sensitive receiver to the low-
level output of the Calibrator to directly
monitor the transmitter while in rea-
sonable proximity to it.

Impedance Matching

It should be noted that for the best
accuracy in the measurements described
herein, as with most measurements in-
volving the interconnection of instru-
ments, the problem of matching im-
pedances must be taken into account.
Reference 4, covers this subject in some
derail.

N — N

TO METER
CIRCUITS DIODE

have an output impedance of 50 ohms.
If the output impedance is not 50 ohms,
an impedance matching pad should be
used. The signal level should be mon-
itored at the input to the Calibrator with
an accurate ac voltmeter of high input
impedance. Internal meter sensitivity
controls are provided in the Calibrator
to adjust the meter for correct indica-
tion of the three input voltages of 0.1,
0.05, and 0.025 volr

A second method for calibrating the
input voltmeter is to compare the Cal-
ibrator voluneter reading directly to the
calibrated output of a known accurate
signal generaror having a piston type at-
tenuator, such as the BRC Type 202-E
or Type 225-A Signal Generators. These
generators have a 50-ohm output im-
pedance. If a generator with other than
50 ohms output impedance is used, a
matching pad must be employed, and

50An 258
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ATTENUATOR

0.024 245-C
0.0024 (245-D

TERMINATED OUTPUT
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Figure 3. Coaxial Voltmeter-Attenuator Assembly and Output Cable.

Recalibration

The general design of the Signal Gen-
erator Calibrator is such that recalibra-
tion is seldom necessary. However, if
recalibration becomes necessary, it is
recommended that the instcrument be re-
turned to the factory for rhe most ac-
curate calibration. If this is not con-
venient, field calibration of a lesser
degree of accuracy may be performed.

Input Voltmeter

Field recalibration of the inpur volt-
meter may be accomplished using either
of two methods. The first method in-
volves the use of a 1000 cps source and a
60 pf additional bypassing capacitor.
The bypass capacitor is connected at the
voltmeter output at the end of the co-
axial block. The 1000 cps should be of
low distortion and the source should

the attenuation of the pad must be taken
into account when determining rhe in-
put to the Calibrator as indicated by the
signal generator attenuator calibration,
The input signal is adjusted for 0.1,
0.05, and 0.025 volt and the internal
sensitivity controls in the Calibrator are
adjusted so that the Calibrator indicates
these levels correctly. If a generator of
dubious accuracy is used, the three levels
can be established by calibrating the
generator at the three levels, using a
bolometer bridge.

% AM Merer
The 9% AM Meter can be recalibrated
in much the same way as the rf volt-
merter; ie., by comparison with a known
percent AM. As mentioned previously,
it is desireable that the modulation be of
low distortion and that there be no
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Figure 4. Example of Error Caused by 10% Second and Third
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carrier shifc with modulation. A suitable
generator for this purpose is one such as
the BRC Type 232-A. If only an un-
calibrated AM source is available, it may
be calibrated using the trapazoidal
method. A convenient modulating fre-
quency is 1000 ¢cps and a good calibra-
tion point is 50%. Several points may
be checked, if desired, and a compro-
mise serting may be made for any slight
error noted. With the modulated signal
applied to the Calibrator, the internal %
AM meter sensitivity control is adjusted
so thar the meter indicates the correct

% AM.

Low-Level Output

When the Signal Generator is re-
ceived from the factory, it is accurately
calibrated. It would be advisable at this
time to calibrate the high and low-level
outputs of several signal generators and
to record the information. This data
would then serve as a convenient means
for checking the calibration of the sig-
nal Generator Calibrator at some later
date when there is reason to believe
that its accuracy has deteriorated.

Field recalibration of the Calibrator
low-level output (attenuation) can be
performed easily by direct comparison to
a signal generator having an accurately
calibrated precision piston attenuator
which has been standardized with a
bolometer bridge. A sensitive receiver
of good signal-to-noise ratio, with a
means for indicating relative signal
level, is required to monitor the low-
level signals. The generator is connected
to the receiver and a low-level signal of
the order of 2 uv is applied. The receiver
is tuned and peaked to this signal and
the relative signal level indication noted.

The generator is then disconnected from
the receiver and the Calibrator (set for
a 2 pv output) is inserted; the input
cable connected to the generator and the
terminated output cable connected to
the receiver. The generator output is in-
creased until the receiver indicates the
same signal level as was previously in-
dicated (2 uv), and the internal sen-
sitivity control in the Calibrator is ad-
justed so that the Calibrator meter in-
dicates the correct calibration. The same
procedure would be used for the two
lower levels of 1 pv and 0.5 pv utilizing
the sensitivity controls provided for
each level. This method is of greatest
value when the generator has been pre-
viously checked by the Signal Generator
Calibrator.

As mentioned previously, it is nec-
essary to properly match impedances if
the best accuracy is to be obtained, Also,
it is advisable to use identical type and

length cables when making comparison
measurements.

Specifications
RADIO FREQUENCY MEASUREMENT
CHARACTERISTICS
RF Range: 500 Kc. to 1000 Me,
RF Voltage Measurement Levels:
Input: 0.025, 0.05, 0.1 Volts.
OCutput: 5, 10, 20 uv. (245-C).
5, 1,2 iuv. (245.D).
RF Voltage Accuracy:
Input: *=1084 500 Ke. to 500 Mc.*
*+150; 500 Mc. to 1000 Mc.”
*When supplied from a 50 chm nominal
source, WITE VSWR <2,
Output: ==1084 500 Ke. to 500 Mc,
+200; 500 Mc. to 1000 Mc.
RF Impedance:
Input: 50 chms.
Output: 50 ohms.*
*At output jack on instrument and at
output connector of Type 517-B
Output Cable.
RF V5WR:
Input: <{1.3 500 Ke. to 500 Mc.
1.6 500 Me. to 1000 Me,
1.05 500 Kc. to 100 Me.*
1.07 100 Mc. to 500 Mc
< 1.1 500 Me. to 1000 M
* At ou?pul connsctor of Tvpe 517-8
Out
AMPUTUDE MODULﬂTION MEASUREMENT
CHARACTERISTICS
AM Range: 10 to ‘10053
AM Accuracy: "'10% 0 eps. to 15 Ke.”
Sog 20 cps. to 20 Ke.*
*Modulating Frequnn:v
AM Frequency Range: 20 cps. Io 20 Ke.
RF Input Requirements: 0.05 volts.

Output:

J'\J'\f'\
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Measurement of Voltage Sensitive Capacitors

As evidenced by an ever-increasing
rate of inquiries, there is a growing in-
terest today in measuring the dynamic
parameters of voltage sensitive diode
capacitors at radio frequencies. Much in-
formation has appeared in the literature
on these devices, so that it will suffice
to say that these diodes, under certain
biasing conditions, exhibit the charac-
teristics of variable capacitors. Our par-
ticular interest in this matter is to in-
dicate a means of measuring the equi-
valent series resistance, equivalent series
capacitance, and of course, Q of these

capacitors. The Type 250-A RX Meter,
a completely self-contained RF bridge
operating over a range from 500 kc to
250 mc, and completely described in
issue number 2 of the Notebook, has
been found ideally suited for this appli-
cation and the purpose of this article is
to outline a method for carrying out
these measurements. Since the Q can be
very easily found from the resistance and
capacitance, and inasmuch as the equiv-
alent series capacitance and equivalent
parallel capacitance are approximately
the same where the Q involved is 10 or
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greater, measurements can be simplified
to the determination of the equivalent
series resistance and equivalent
capacitance.

Basic Technique

Basically the technique used in meas-
uring these voltage sensitive diode
capacitors is very similar to that em-
ployed with other circuits requiring a
known and controlled amount of bias
applied to the component under test.
Methods of introducing biasing poten-
tials and typical measuring circuits for
the RX Meter have been discussed in
issue number G of the Notebook. This
article also illustrated a method for ex-
tending the capacitance range of the
RX Meter beyond the direct-reading
range of 20 ppf available on the in-
strument. Actually, then, the matter of
measuring the voltage sensitive capaci-
tive diode merely involves the introduc-
tion of the necessary bias to establish
the proper operating point and a know-
ledge of the method used for extending
the capacitive range of the RX Meter.
This information, when properly applied
will yield for frequencies below 20 mc,
the equivalent parallel resistance and
capacitance, which can then be con-
verted to the Q of the circuit.

High-Frequency Technique

For measurements of these voltage
sensitive variable capacitors at frequen-
cies above approximately 20 mc, how-
ever, it became apparent that some
modification of the low frequency tech-
niques would have to be employed since
the coils used at 50 mc or above would
have inductances below 0.1 microhen-
ries, and the 0.003 microhenry residual
inductance of the bridge would now
start to introduce errors and have an in-
creasingly greater influence on the ac-
curacy of the measurements as smaller
coils were used for range extension.

As a matter of background informa-
tion, it might be interesting to note that
a solution to this situation was ap-
proached in various ways. For example,
an initial attempt was made to circum-
vent the use of a coil entirely, by first
using a series capacitor in the order of
20 ppf, measuring it both for its capa-
citance and losses (including the jig),
and converting these values to their
series equivalents. By then adding the
actual diode to be tested, similarly read-

Cy IS UNKNOWN DIODE CAP,
Cy IS ISOLATING CAPACITOR
C2,C3 ARE BY-PASS CAPACITORS

I b3
|MEASURE S
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VALVES OF C3Cs,P NOT CRITICAL
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RANGE OF RX METER
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Figure 1. Typical circuit for measuring voltage sensitive capacitors at frequencies above approx-

imately 20 me.

ing the entire circuit parameters and con-
verting them to their series equivalent,
an evaluation could be made of the
diode by subtracting out the losses ex-
ternal to it. However, after some exten-
sive study and evaluation of this method,
it was decided that while it would yield
a realistic value of capacity in most
cases, the conversion and determination
of the equivalent series resistance of the
diode was not satisfactory.

Some thought was also given to the
use of a quarter-wave-length line as a
means of converting the capacitance of
the diode to an inductive reactance,
thereby extending the range automatic-
ally to an equivalent 100 ppf. However,
this advantage was gained at the expense
of various disadvantages; namely, each
quarter-wave-length line would be suit-
able at only a given frequency, the
values of resistance that could be meas-
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Figure 4. Typical family of curves for converfing parallel resistance ond capacifance to Q.

ured in this manner were not high
enough, and while this quarter-wave-
length line, when coupled through a
515-A adapter did eliminate the resi-
dual inductance of the bridge, it did not
help with the residuals that were added
in the jig circuir at the other end of the
cable. Some thought was also given to
the use of a half-wave-length line but
this was also discarded because of the
frequency limitation and because it did
nor eliminate jig residuals.

With the abandonment of the above
approaches, it became apparent that an
ideal method would be one that would
take into account; not only the residual
inductance in the 250-A RX Meter, but
also the various strays and residuals pre-
sented by the fixture or jig used with
the diode capacitor. Figure 1 represents
a typical circuit used for this measure-
ment.

Essentially the method consists of
using a coil having the necessary in-
ductance to transpose the balance point
of the bridge far enough to yield the de-
sired capacitance, and then actually cali-
brating the C, dial using various capaci-
tors of predetermined values to obtain
a correction curve to be used with the
RX Merter at a given frequency. This

curve is shown in Figure 2. Further, by
using various values of capacitance in
parallel with high quality resistors,
whose resistance has been measured
previously directly at the terminals of
the RX Meter, at the calibration fre-
quency, it is possible also to calibrate
the R, dial of the RX Meter to include
the jig residuals. Such a calibration curve
is shown in Figure 3. Using these cali-
bration curves at a given frequency, it
is now possible to measure the diode
capacitor directly in the circuit as shown,
and having the necessary calibration
curves, the information is conveniently
corrected to reflect the two parameters
of the diode under test. From this in-
formation and using the curve shown
as Figure 4, it is now possible to scale
off the Q of the device. If so desired,
the equivalent series resistance can also
be determined from the corrected values
of parallel capacitance and parallel re-
sistance.

The author wishes to express his ap-
preciation to Pacific Semiconductors,
Inc., Culver City, California, for the in-
valuable help and data tendered.
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of instruments already in production,
because the power supply chassis layout
would not permit the addition of a
6AS7G tube. For this reason, the 6AS7G
series tube in these inscrumencs has
been replaced by two smaller G080 series
tubes. In instruments produced in the
future, however, the layout of the power
supply chassis will be changed to ac-
commodate two GAS7G series tubes. A
schematic diagram of the modified
circuit is shown below. Components
changed or added are identified in
bold print.

Section of Type 240-A Power Supply Schematic

BRC WINS GOVERNOR’S
SAFETY AWARD

On June 3, Governor Robert B.
Meyner of New Jersey presented a
governor's safety award to Boonton
Radio Corporation for the remarkable
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Governor Meyner Presenis Governor's Safety Award to Dr. Downsbrough.

record of accumulating more than
1,820,000 man hours of work without
a disabling accident. The last disabling
accident at the plant occurred on April
13, 1952.

The governor's award is the highest
given in a plant safety program spon-
sored by the Bureau of Engineering and
Safety of the New Jersey Department
of Labor and Safety. Since the inception
of the safety program nine years ago,
only nine companics in the state have
received this award.

Presenting the award plaque to Dr.
George A. Downsbrough, BRC pres-
ident, the governor told employees:

"1 congratulate all of you on this
achievement. Over the course of this
safety program, I have been accustomed

to seeing this foremost of awards go, for
the most part, to the giants among our
industries. | am happy at this evidence
that safery conciousness is by no means
restricted to our bigger corporations.”

Accepting the award, Dr. Downs-
brough told the employees thar the
company was proud of this excellent
safety record and urged that they not
rest on their laurels bur continue to be
alert and safety conscious. On behalf
of the employees, he presented the gov-
ernor with an inscribed ashtray fash-
ioned from a casting used on the Type
202 Signal Generator.

In a final note, the governor asked
the employees to extend their good
safety habits to the road and to their
homes.

C. W. QUINN JOINS BRC
FIELD ENGINEERING STAFF

Charles W. "Chuck” Quinn joined
BRC as Sales Engineer in March of this
year. Beginning his association with the
company at this time afforded “Chuck”
the opportunity to serve in the BRC
booth at the IRE show where he was
able to ger first-hand information from
our customers regarding their measure-
ment problems. In more recent months,
he has visited or otherwise been in
touch with many of our customers along
the east coast from the Metropolitan
New York area south to the Metropol-
itan Washingron area.

A native of New Jersey, "Chuck”
served with the US. Navy from 1942
until 1946. He was graduated from
Purdue University with a BS. degree in
Electrical Engineering in 1947. After
graduation he accepted a position with
Collins Radio Co., Cedar Rapids, lowa
where he was engaged in the develop-
ment of receivers, frequency synthe-
sizers, and fm transmitting equipment.

From October 1951 until he became
associated with BRC, "Chuck” held en-
gineering posts with Measurements Cor-
poration, Boonton, N. J. During this
time he gained additional experience in
the development of noise meters, vac-
uum tube voltmeters, signal generators,

and pulse generators.

"Chuck’s” interests outside BRC lie
in amateur radio (W2MMK) and pho-
tography. His more relaxing moments
are spent in swimming and ice skating.

Considering his years of experience
in the electronic measurement field,
"Chuck” promises to be a valuable ad-
dition to the BRC engineering family.

Char les W. Quinn

If you are in the local area and have
a measurement or applications problem,
call or write "Chuck” at any time. Re-
member too, that BRC has Engineering
Representatives throughout the US.A,,
in Canada, and overseas. A telephone
call or letter is all that is required to
put them at your service.

EDITOR’S NOTE

Q Meter Contest Winner

The Q of the problem coil displayed
in the BRC exhibit at the IRE Show is
193. Winner of the Q Meter, with an
estimate of 193, is Mr. Arno M. King
of the Naval Research Laboratory in
Washington, D. C.

In a letter to our General Manager,
Mr. King confides that his recent, al-
most daily, use of the Q Meter prompted
him to rule out such extreme estimates
as 5 and 5,000 bur from there on it was
strictly a guessing game. "I have no
secret procedures to offer,” he writes,

“and readily concede that only a very
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large element of luck could have placed
me within 109 of the exact value, let
alone the 19 tolerance which has been
needed to win in the past.”

Anyone who viewed the coil at the
show will bear Mr. King out on this
point. Our engineers contrived a series
of wvarious size coils, connected in a
bridge-type configuration, which all bur
defied anything but educared guessing
as to the value of Q. Yet, out of a roral
of 1200 entries, 11 persons, besides Mr.
King, estimated within =1% of the
measured Q. These persons, whom we
feel are deserving of honorable mention,
are listed below:

Estimate
191 M. H. Brown, Rollan Electric Co.
Chicago, IlL

192 Art Ward, Livingston Electronics
Essex Fells, N. J.

192.5 R. Lafferty, The Daven Co.
Livingston, N. J.

192.7 C. R. Miller, Sperry Gyroscope
Great Neck, N. Y.

193 Arno M. King, Naval Research
Laboratory
Washington 25, D. C.

195 Seymour S. West, Western Re-
serve University

ALBUQUERQUE, New Mexico

g . .

Mr. Arno M. King winner of the
Q Meter contest.

Cleveland, Ohio

195 C. E. Young, Naval Research

Laboratory
Washington 25, D. C.

195 Tom Crystal, 316 St. Paul St

Brookline, Mass.

195 Nick Lazar, Corning Glass Works

Bradford, Pa.
195 8. Krevsky, USAS RDL
Belmar, N. J.

195  Jerry Vogel, Marine Electric Corp.

Brooklyn, N. Y.

/?Wenfdme

195 B. Bedoian, ARMA Corp.
Garden City, N. Y.

The display coil was measured on a
Type 260-A Q Meter in the BRC
standards laboratory by our Quality
Control Engineer. Several measurements
were made resulting in a computed
average Q of 193 and a computed aver-
age capacitance of 352upf.

Mr. King, our winner, was born in
Cleveland, Ohio. He attended Wash-
burn University in Topeka, Kansas in
1939 chen transferred to Bucknell Uni-
versity in Lewisburg, Pa., where he re-
ceived a B. S. degree in 1943, Following
graduation, he was employed by the
Naval Research Laboratory, Washing-
ton, D. C. where he has spent all of his
professional career working on prob-
lems associated with tracking radar.
Currently, he is serving as Head of the
Terminal Equipment Section of the
Tracking Branch, Radar Division. In
addition to being a member of the IRE,
he holds memberships in Tau Beta Pi,
Pi Mu Epsilon, Sigma Pi Sigma, and the
Scientific Research Society of America.

Our congratulations to Mr. King and
sincere thanks to all of our friends who
visited with us at the show.

ved
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