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Transistor Current Gain Determination With The
Transistor Test Set And The RX Meter

This article presents a discussion of a
method for determining transistor para-
meters B, Bo, hie, hu, £8, fr, and Kfg,
using the Transistor Test Set Type 275-A
and the RX Meter Type 250-A, together
with a step-by-step procedure and an
example employing this method. Equa-
tions are also included for determining
parameters t, ty, and Gm,. Terms used
throughout the discussion are defined
below.

Definition of Terms

B (hg) Small-signal, short-circuir cur-
rent gain, common emitter config-
uration. 8 will be used in prefer-
ence to hy in order to simplify
subscriprs.

|B.] Same as B above except that the
frequency involved is well below
cutoff for transistors with neglig-
ible phase shift at 1 kilocycle in
the common base configuration
(fa = 500 kc).

hy,  Small-signal ac input impedance,
common emitter configuration,
output short circuited (hyy.).

hyy  Small-signal ac input impedance,
common base configuration, out-
pur short circuited (hyqp).

fg B cut-off frequency. The frequency
ar which |B| is —3db down from
|Bal, (.707|Bal])-

fy  The frequency at which || equals
unity or zero db. This is also the
transistor gain bandwidth prod-
uct.l- 8

K K is the base grading factor.!

@ (hg) Small-signal, short-circuit
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current gain, common base con-
figuration.

foe  feis the @ (hg,) cut-off frequency
where || is —3dbdown from |o|.

«, Same as « above except that the
frequency involved is well below
cutoff for transistors with neglig-
ible phase shift at 1 kilocycle in
the common base configuration.

f Any arbitrarily chosen frequency
of measurement.

t; Transistor rise time of the satu-
rated common emitter switch.4

t Transistor fall time of the satu-
rated common emitter switch.4

Gm; Transistor transconductance,

Sie

grounded emitter = :
Ve
P Rato of |B.]/|B]-

8§ Ratio f/fg.

| ARER OF

| OFTIMUM |

| ACCURACY|
|

Figure 1. Location of Important Transistor Para-
meters on Relative Frequency and Amplifude
Basis.
Method for Determining Parameters
The method used for determining
transistor parameters 3, 8., hi., hu, {3,
fr, and Kfgy, is based on the theory that
B (hy.) follows, to a very close approxi-
mation, the classical Gdb-per-octave slope
as a function of frequency (Figure 1).%:3
This is true for all transistors that are
currently in production. This character-
istic is expressed by the equation:

1
13:-7f|43n|- (1)

l4j—
fg

Actually, this method requires but
three simple measurements; |3,| on the
275-A Transistor Test Set and hy. and
hi, on the 250-A RX Meter. These meas-
urements are then used to characterize
many low and medium-power transistors
in the frequency range of 1 kc o well
above 1 kmec. || is computed from the
two two-terminal RX Meter measure-
ments and compared to |3, which is
read directly on the Transistor Test Set.
The ratio of |B.|/|B| is then used in
conjunction with the curve in Figure 2
to determine the various other para-
meters.

Two jigs are required for use in mak-
ing the RX Meter measurements. Sche-
matic diagrams of these jigs are shown
in Figure 3A and C on page 3 of Note-
book number 19. A suggested design
for the jig is shown in Figure 5. It is
recommended that the RX Merer meas-
urements be made at a frequency (f) of
approximately 0.2fq.

Figure 1 shows, graphically, the loca-
ti(m O{ the iﬂ'lp{)rtilﬂf pﬂramett‘rs on a
relative frequency and amplitude basis.
Point A (02fp) on the straight-line
section of the curve is the center of the
area recommended for oprimum accuracy
when making high-frequency RX Meter
measurements, A more detailed discus-
sion of accuracy will be undertaken later
in the article. It can also be seen in
Figure 1 that fy is always greater than
fy. It has been shown that f, does not
always adhere to a 6db-per-octave slope.?

Procedure for Determining
Parameters

The following is a step-by-step pro-
cedure for determining transistor para-
meters in accordance with the method
discussed in the previous paragraphs.
The data obtained may be conveniently
recorded on a data sheet (Figure 3) as
a part of the procedure.
Determination of 3
1. Measure the R, and C, values cor-
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responding to hy, and h;. directly on the
RX Merer and record these values in
column 1 on the data sheet.

2. Convert C,, into X, (—C, corresponds
to —jX,), using the equation X, =

. and enter the values for R, and

27fC,

X, in column 2.

3. Convert the data in column 2 to rec-
tangular coordinates, the series imped-
ance. This conversion can be made by
means of the series-parallel conversion
chart in the 250-A instruction book and
BRC Catalogs L and L-1, or by means
of the equations given below. If the con-
version chart is used, select a convenient
multiplying factor to obrain a location
of sufficient resolution on the chart.
General Equations:

X, Q?
Xe=—
1+Q
R,
R.=
1+Q2
R
Q =
Xy
Eguations for Q less than 0.1:
Ri2
Xyg=——
X
Ry=: Ry
Egquations for Q more than 10:
X2
R.=
Ry
X, = —X,

Enter the data in column 3 on the data
sheet.
4. Compute B using the dara from
column 3 and the equation:3:67
hye — hyp R +iX
B= = or
hyy, Ry 4 jX;y

1o b ey T
L [~ o,
N -~ h
l‘\‘_,--S/I 0
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Figure 2. Nomograph for Determining Transistor Parameters

the real and imaginary terms of the nu- in column 8.
merator divided by the real and im- f
aginaty terms of the denominator. Enter 9. Compute fg =—and enter this in
this dara in column 4. S
5. Compute the magnitude of 8 as fol- column 9.

lows:
R2+ X2
1Bl =
R2 + X2
1 1

Enter the data in column 3.

6. Measure |3,] and |a,| directly on the
275-A. Enter these wvalues in columns
6GA and 6GB.

7. Determine the ratio of the data in
column 6A to the data in column 5:

|85 275 B 1Bol B
|JB |2ﬁ{1

Bl

Enter this ratio in column 7.

8. Locate the ratio of |B,|/|B] (P) of
column 7 on the vertical axis in Figure
2 and proceed horizontally to intersect
the curve. Drop a line vertically and read

f
— = S on the horizontal axis. Enter this

fp

Determination of fr

10. Locate the value |B,|, recorded in
column 6, on the vertical axis of the
curve in Figure 2 and proceed horizon-
tally to the curve. Project this point
vertically to the horizontal axis and read
S. Compute fy using the equation: fr —
Stg = B, f.? If |B] falls on the 6db-per-
octave slope (P=3), fyr=|B|f. Enter
the dara in column 10.

Determination of B at a frequency (f)
other than that used in the initial 250-A
measurement

11. Determine the ratio of f/fg=S§
and locate this point on the horizontal
axis of the curve in Figure 2. Proceed
vertically to the curve and read the ratio
P—= (|B.|/|Bf]) on the vertical scale.
Compute |B| = |B,|/P and enter this
data in column 11

Determination of fo and K
12. fo may be compured using the fol-
lowing general equation:
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_ fg (1+B.) _ £z Ba

K K

In some instances, specifically in the
case of a transistor with a 6db-per-octave
common base current gain curoff, K is
unity and the equation in (12) becomes:
fo =fg (14 Bo). If either K or foy are
known, the other may be computed.
Kfq =g (1 + B.) and can be com-
puted from the data in columns 1 and 9
of the data sheet. To check an assumed
value of one variable, the equation fr =
o, Kfy, may be used? K is a function
of the manufacturing process and may
be from 0.4 to 1.0. However, K does not
vary appreciably from transistor to tran-
sistor of the same manufacturing proc-
ess, having a value of 0.822 for uniform
impurity density. The value drops further
for accelerating “built-in" fields or "drift”
transistors.

Example
The method and step-by-step pro-

cedure described above are used in the
following example to measure and com-
pute parameters fg8, fr, B, and Kfg, for
a typical transistor. Data obtained from
these measurements and computations
is recorded on the data sheet in Figure 3.
Specifications:

B, =15

fr =45 mc (estimated)

Conditions:
f = 02fr =9.0mc
fo, = 1000 cps
V{jB = 6 v
I — 1.0 ma.

Step 1. hie and hy, are measured on the
250-A in terms of R, and C,, and the
values are recorded in column 1 on the
data sheet.

Step 2. The C, reading is converted to

1
) and R;, and X, are

Koy (XK=
2arfc
recorded in column 2.

Step 3. The data in column 2 is con-
verted to rectangular coordinates, series

b”l
Computing Q:
R, 100
Q=—=——=00133
Xy 75K
Using equations for Q less than 0.1:
R,? 10,000
X.=— — T " ]]3
Ky 7,500
R.=R,=100
hi, = 100 — j1.3.
hie
Compuring Q:
R, 22K
Q=2—=—-=2
%, ik

Using equations for Q between 0.1 and
10:

QZ
Xn: = — XII
L+ Q
X, = — 11K x4/5 = — j880
R, 22K
Ry — — =440
14+Q 5

hy, = 440 — j880

This data is recorded in column 3.

Step 4. Recrangular coordinate, series
impedance 3 is computed using the dara
in column 3 as follows:

hie =% hih
f=——
hy,

440 — j880 — 100 - j1.3

100 — j1.3

Subtracting R terms and j terms sep-
arately:
340 —j879 R —jX

T 100—j13 Ry —iX

This data is entered in column 4.

R2+X3
8= p——
R3+X:

3402 + 8792
Bli=f——————
1002 L 1.32
888,200
Bl= J———=94
10,000

This data is recorded in column 5.
Step 6. B, and a, are measured directly
on the 275-A and recorded in column 6.
Step 7. The ratio P is determined as
follows:

B, 20

P=m=———=—=213,
B .94
This ratio is recorded in column 7.
Step 8. The ratio P is located on the
curve in Figure 2 and § is determined
to be 1.95. Record S in column 8.
Step 9. E{; is computed as follows:

f. 9
=——=4.06mc
s 1.95

and is recorded in column 9.
Step 10. fy is determined as follows:

fp = Sfgor 8,8

fr—=20x4.6=92mc
and is entered in column 10. Note that
f — Bf cannot be used in this case be-
cause P = |B,|/|B| is less than 3, Note
also, that fp is 92 mc or considerably
higher than the 45 mc estimated under
“Conditions.”
Step 11. |B| is determined at 50 mc
as follows: £ 50

8= =——105
Eﬁ 45

S(10.5) is then located on the horizontal
axis in Figure 2, and proceeding from
this point, vertically, to the curve, P is

Bl

read on the curve. Then, |8| = =

f‘{g —

impedance, by means of a series-parallel s 2 20
conversion chart or the following com- ;eg" 5. Compute the magnitude of —— = 1.8. B is recorded in column 11.
putations. as follows: 105
1 2 3 4 5 6 7 8 9 10 " 12
RECT. Z B Ji] (A) B) 8
Re G| R X | g x | rect POLAR | fo o F - s fi 50MC il
he | 100+2.3] 100-+j7.5k 100—j1.3
340— (879
o1 9.4 20 09515 | 2.13 195 4.6 92MC 1.8 115MC
ho | 2.2k416] 2.2k+01.1k| 440—j880

Figure 3. Data Sheet
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Step 12. Kfy or fo is determined as
follows:

Kfo =8 (1 + B,) =4.5x21 =95 mc
Record Kfey in column 12.

This indicates that K must be known
to determine f, or vice versa. If the base
layer of this transistor is the uniform
impurity type, K = 0.822. Then,

45x21
-f(x:-———: 115 mec.
0.822

Determining Parameters h;, t., t,
Gmy, h;, and hy

Transistor parameters hye, hi. and he.
may be readily calculated from direct
measurements of «, 3, and hy, on the
Transistor Test Set:?

hin
hil- —_ hir' =

(I-ex) (1-hy) < hop hiy
(2)

Since, typically, hy, << I, (1-hy)
== 1, and hy, hyy < < 1, under small-
signal, low-frequency conditions, equa-
tion (2) may be reduced to equation
(3) which results in an error of 109
for ¢ — 0.99 and decreases with a de-
crease in .

hlh
h].,:hi.'ﬁ‘—:hih (1 ‘I_)G) (%)
1-ax

hy,-1
hr‘-: (4)
(1-cc} (1-hp) + hoy by

Under the assumptions and within the
limits of error set forth for equation (3),
equation (4) may be similarly reduced
to equation (5):

1
hge 7 ——5.— (1 o= 5} (5)

1-cx

Additional parameters t,, t;, (Figure
4) and Gm; may be determined as fol-
lows.4

Fr
I (sat.)
Rise time (t.) =08 —— (6)
IB 2ﬂ'fr1‘
Ig
= Bpc at operating current range.
In
£y
B off
=08 — (7)
27 frp

"B off” is the turn-off circuit B, using
the circuit in Figure 4, and can be
measured on the 275-A by adjusting to
the proper dc bias point4

Figure 4. Transistor Switching Parometers

G, *
- ,Bn
Gmy—= — (8)
hie
hie = hu, (1 4 |Ba]) (3)
13.] 1

hy, (1 —H}30| ) hy,

hi, can be measured directly on the
275-A.

Gmy, is derived as follows:

Si{‘
G — —
oV,
SJ‘.
6[1' 6i|i ail.
X —
aIh avhi' SV,”.
Sih
Oie 8V
Since 8 — and by, — S
ib 8ih
Gm1 —_—
hy.

An example of the procedure for de-
termining t,, ty, and Gm; will not be
included in this discussion.

Accuracy and Limitations

It is obvious from the equations pre-
sented in the foregoing procedure, that
the accuracy of |ﬁ,,| 1s of prime im-
portance, since all of the parameters; fg,
fr, t tr, B, and Kfy are based on the
ratio P=|B,|/|B|. If the accuracy of
|B,| can be made to exceed the accuracy
of all other measurements, the overall
accuracy will be improved accordingly.

*Pornred ond by H. Thanas, RCA, Somerville, N. ].

This is the case when the measurements
are made on the 275-A Transistor Test
Set, where the accuracy of |B,] is (0.6 +
30/B) % or usually less than 29%. The
ratio P = |B,]/|B| is employed to rake
care of the possibility that the measured
B ac 0.2f; (as per the published specific-
ations or estimate) falls above the 6db-
per-octave slope, and to preclude the
need for an additional measurement.
This actually happened in the example
given above. For optimum accuracy, the
ratio P should be greater than 3 and f
should not exceed 0.5 fy for the average
[ransistor.

The accuracy of the high-frequency
B (h.) measurements is dependent upon
the RX Meter accuracy equations (See
pages 10 and 11 of the 250-A Instruction
book.) and the relationship:

hie — hiy
h-;,, = ——
hih

For most values of h;,, which is usu-
ally resistive, 3% accuracy is about aver-
age. For h;. 5% accuracy can be ex-
pected. Generally, accuracies better than
109 can be expected for hy. Since the
hy. and hy;, real and imaginary terms are
in quadrature, potential errors in R, and
C, are not directly additive, but are a
function RMS of the respective errors,

The above discussion of this pro-
cedure also considers some of the limita-
tion imposed by the original assumption
that B (h.) adheres strictly to the 6db-
per-octave fall off common to R-C filters.

Another important consideration in-
volves the design of the jigs for the RX
Meter measurements. Good high-fre-
quency techniques and practice must be
followed to achieve the accuracies men-
tioned. Figure 5 suggests a jig design to
minimize most of the problems encoun-
tered. It is also possible to “calibrate out”
RX Meter and jig residuals by means of
the technique described on page 4 of
Notebook number 22, when making
measurements above 20 mc.

The accuracy of t,. and t; is affected by
the variation of || as a function of the
current range over which the transistor
is to be operated. Improved accuracy
can be obtained if [B,| readings are
taken at points approximating A, B, and
C in Figure 6, and the results are aver-
aged. If it is found that the bias current
for |8, average is such that hy, is below
the range of the RX Meter, a convenient
bias current can be used and f; can be
corrected by the ratio of |B,| at the
current of the RX Meter measurement
to |B,| average. If |8, proves to be
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Figure 5. Suggested Design for a VHF h paro-
meter Jlig for Measuring Transistor Parameters
on the RX Meter

quite constant as a function of bias
conditions, which is the case for well
designed switching units, corrections are
not necessary and accuracies better than
20% can be expected.

Still another step may be taken if ac-
curacies greater than those already men-
tioned are desired. If the frequency
characteristics of the transistor are such
that when S = f,-"'f;g — 0.1, f is 500 kc
or greater, a |3, measurement may be
made on the RX Meter at 500 kc. The
|B,] measurements on both instruments
(250-A and 275-A) can then be com-
pared and a correction factor computed.
See the broken-line curve in Figure 2.
This correction, applied to subsequent
B measurements on the 250-A, will yield
improved accuracies.

Figure é. Typl'cnf.BG versus I curve for Deter-
mining JSO Average

Conclusion

We have shown that a transistor cur-
rent gain characteristic can be readily
determined for the common emitter con-
figuration using the 275-A Transistor
Test Ser and the 250-A RX Meter. Since
RF measurements, with this procedure,
are made at 0.2, devices with f1's up to
1.25 kmc can be accommodated.

The author wishes to thank Mr. C. D.
Simmons of the Philco Corp., Mr. H.
Thanos of RCA, and the BRC Engine-
ering Department for their assistance
during the preliminary search for ma-
terial for this article.
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Diode Measurements on the
Transistor Test Set Type 275-A
WILLARD J. CERNEY, Sales Engineer

There are many instances in diode
applications when 1t is desirable to know
the AC impedance of the diode as well
as the DC resistance. A few examples of
these applications are:

1. When a diode is used as a limiter
or clipper.

2. When a Zener diode is used as a
voltage regulator and the AC impedance
is of importance.

3. When diodes are used in the design
of power supply circuits. Here, knowing
the AC impedance of diodes will be of
value in designing ripple suppression
and low-frequency coupling networks.

The terms and expressions used in
this article are defined in Figure 1.

Typical values for a IN1522 diode ar
points A, B, C, and D on the diode
curve in Figure 1, are given in the
table below.

Point Volts DC Res. —E-AC Res. =

I W
A —82 820 0.2

B —6 1200 6100

c 41 20 ]

D +2 18 0.5

The Transistor Test Set Type 275-A
may be used to measure the DC forward
resistance and the forward biased AC
resistance of all diodes, directly and
simply, within the current and imped-
ance ranges of the instrument (0 to
100 MA. and 0.3 to 3000 ohms}). Some
of the high-current diodes may also be
measured using external equipment. In
addition, the 275-A may be used to
measure the DC breakdown voltage and
resistance and the AC resistance of Zener
or Regulator diodes at any point.

MEASUREMENT PROCEDURE
A step-by-step procedure for making

diode measurements on the 275-A s
given below. Before a diode is connected
across the terminals of the 275-A, the
controls should be set up in accordance
with the initial set up procedure to pre-
vent damage to the instrument or the
diode under test. All of the measure-
ments must be limited to 100 milliam-
peres unless external equipment is used.
Care should be raken not to short the E
and C terminals as this might result in
damage to the 275-A panel meter,

CURRENT +

LEAKAGE
CURRENT
v

(REVERSE x |FORWARD BIAS]

_.1

AVALANCHE
CURREMT

Vi = Avalanche region, commonly referred fto
as the volloge breakdown or Zener point.
Actually the exact wvoltoge ond current
points are defined arbitrarily,

DC Resistance — Resistance at any point on
Ex

curve — as shown above.
Ix

AC Resistance — Impedance af any point on
AE e

curve = or as shown above.
Al I

Figure 1. Diode Curve

Initial Set Up Procedure

1. Set the «-hy-B Selector to the hy,
position.

2. Set the SET-CHECK-MIN switch to
the SET position.

3. Set the Meter switch to the Vg posi-
tion.

4. Turn the Veu Volts Range Selector
and the Vg control fully counterclock-
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wise; ie, Vo =0.
5. Set the Meter switch to the Iy posi-
tion.

Forward Biased Measurements
(All Diodes)

To measure DC forward resistance
and AC resistance when forward biased,
set up the instrument controls in accord-
ance with the initial set up procedure
then proceed as follows:

1. Connect the diode to be measured be-
tween terminals E and B on the 275-A.
2. Set the Ij: controls for the desired
biasing current.

3. Set the SET-CHECK-MIN switch to
the CHECK position and the NPN-
PNP switch to the position that gives
the highest reading on the panel meter.
4, Connect an external DC VTVM
(such as the HP 412A) across the diode
under test.

5. Set the SET-CHECK-MIN switch to
the MIN position and read the VIVM
and Ig. The DC forward resistance equals
the VIVM reading divided by the I
reading.

6. Set the Meter switch to the MIN
position and adjust the hy, dial for a
null meter reading,

7. The hy, reading is the small signal
forward biased AC resistance.

Reversed Biased Measurements
(Zener or Regulator Diodes)

If the breakdown voltage of the Zener
or Regularor diode ro be measured is less
than 6 volts DC, perform the following
procedure in addition to the procedure
for the forward biased measurements,

1. Set the Meter switch to the Iy posi-
tion.

2. Set the Ip controls for the desired
biasing current,

3. Set the NPN-PNP switch to the posi-
tion opposite to that used in step 3 in
the forward biased measurement pro-
CCdLIl'E.

4. Read the external VITVM and I;;.

5. The DC breakdown resistance equals
the VIVM reading divided by the Iy
reading.

6. Set the Meter switch to the MIN
position and adjust the h;, dial for a
null meter reading.

7. The hy, reading is the breakdown or
operating AC resistance.

If the breakdown voltage of the Zener
or Regulator diode is greater than 6
volts DC, perform the following pro-
cedure in addition to the procedure for
forward biased measurements.

1. Set the SET-CHECK-MIN switch to

the SET position.

2. Change the diode connection from
the B terminal to the C terminal on the
275-A. Do not disturb the connection at
the E terminal.

3, Set the Meter switch to the Iy posi-
tion.

4. Set the Ip controls for the desired
biasing current.

5. Set the NPN-PNP switch to the
position opposite to that used in step
3 in the forward biased measurement
procedure.

6. Set the SET-CHECK-MIN switch to
the MIN position.

7. If the Ij; reading on the panel meter
increases, turn the V- control clockwise
until the meter indicates the desired
biasing current.

8. Read the external VIVM and I;.

9. The DC breakdown resistance equals
the VIVM reading divided by the I;;
reading.

10. Set the Meter switch to the MIN
position and adjust the hy, dial for a
null meter reading.

11. The hy, reading is the breakdown
or operating AC resistance.

Measurements Above 100 MA.

To measure diodes above 100 milli-

amperes on the 275-A, proceed as fol-
lows:
1. Connect an external power supply as
shown in Figure 5 on page 10 of the
275-A instruction book. The resistance
of the supply should be high (constant
current) so that it does not shunt down
the diode impedance.

20uf

R=ln OR LESS (oC)

IOOmh If R=0

(APPROX.) ELIMINATE (of

Figure 2. Connections for Measuring Diodes
Above 100 MA,

2. Connect the diode to be tested and
the choke to the 275-A terminals as
shown in Figure 2,

3. Follow the procedure for forward
biased measurements.

Measuring Tetrode
Transistors
on the 275-A

Tetrode rtransistors can be conven-
iently and directly measured on the
Transistor Test Set Type 275-A with the
same accuracies specified for standard
triode units, by employing a simple ex-
ternal meter and bias supply. The correct
connections for this measurement are
shown in the figure below. After the
connections are made to the 275-A, the
I;, Ve, and Iys in the external bias
supply are set to the desired values and
the 275-A is operated in the normal
manner to measure o, 3, and hy,

275-A
TERMINALS

TETRODE
TRANSISTOR

Connections for Measuring Tetrode Transistors
on the 275-A

In making these measurements, the
following notes should be observed:
1. The external bias supply impedance
should be very large with respect to hy,
in order to reduce the loading effect of
the bias supply on the hy, reading.
2. By, Ry, Ry, and M; in the figure
should be selected to give the desired
current range and at the same time pro-
vide the very large impedance required
per Note 1. If it is not possible to select
values of R, and R thar are much larger
than hy, the effect of the external com-
ponents may be determined by calcula-
tion as follows:

Equivalent Circuit
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ha (Ry + Re -+ M, 4 B;)
hi, + (Ry 4 Ra 4 M, + By)
Solving for hy,:
hiwors (Ry -+ Ro 4+ M, + By)

(R‘I +R2+MI+BI)"‘"hiI)2?ﬂ

hpazs =

hin=

Note: By, and M; can usually be
chosen to be negligible compared to R,
and Ra.

Typical measurements for a 3N36

tetrode transistor are:

Vem =5V
Ip,g — 091MA
hr(- =12
hp, = 0.9227
hy, = 28 ohms

Typical values for external bias used
in the above measurements are:
R; = 10K ohms
R. — 2.2K ohms
M; = 0-2MA.
B, =2V

MEET OUR REPRESENTATIVES
VAN GROOS COMPANY

The Van Groos Company was formed
in 1945 by J. C. Van Groos and pres-
ently operates with headquarters in
Woodland Hills, California and a branch
office in Los Altos.

"Van" grew up with the West Coast
electronics business. He began his engi-
neering career at the University of Cal-
ifornia. Later on he was Maintenance
Engineer for the McClatchey Broadcast-
ing Chain and prior to World War II
he entered the sales engineering field in
California. During the latter part of the
War, he was in charge of ground
electronic equipment at all Naval
Air Stations.

-}
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J. C. Van Groos

Since its inception, the credo of the
Van Groos Company has been complete
service to the customer, and to imple-
ment this customer service concept. Van
conceived the idea of a mobile demon-
strator to meet the needs of the dynamic
electronic industry in California.

In 1956 a 30-foot Flexible bus was
converted into a mobile demonstrator
known as "Groosvagen”. During the

first year this mobile unit was used to
demonstrate to more than 15,000 engi-
neers in the California area. The "Groos-
vagen” was so effective, in fact, that in
1958 the Van Groos Company put into
service another mobile demonstrator
known as "Groosvagen II". This unit
was bigger and better with such added
features as a mobile telephone, air con-
ditioning, and a self-contained generator,
and proved to be more popular than
ever with the West Coast engineers. Van
advises, in fact, that it has been diffi-
cult to keep up with the demand for
mobile demonstrations.

Since the beginning of 1960 an air
conditioned service and calibration lab-
oratory, under the supervision of Mr.
Vic Howard, has been in operation at
the Van Groos Company's Woodland
Hills office. This new facility has been
added to provide local repair service on
all instruments with emphasis on mini-
mum down-time for the customer.

-

Interior of the Van Groos Mobile Demonstrator
"“Groosvagen II'

During his career Van has been an
active member of the IRE and is cur-
rently a senior member. Two years ago
he founded and served as Chairman of

the San Fernando Sub-Section which
now has 1500 members. He also has
been an Amateur Radio enthusiast since
1930 and is holder of Radio Amateur
License WG6GFY.

The Van Groos Company has built
its success in the electronic test equip-
ment field by emphasizing service com-
bined with integrity. We at BRC proudly
salute the Van Groos Company for their
faithful service to our many valued
customers throughour California,

SERVICE NOTE
Modification of Type 265-A Q
Comparator for Improved Stability

Beginning with Q Comparator Type
265-A, Serial No. 70,an auxiliary mount-
ing bracker has been added to the plug-
in Type 520-A Oscillator Inductors to
provide a more rigid mounting for the
inductor when it is plugged into the
oscillator circuit on the Detector Unit.
The new bracker securely clamps the
520-A inductor to the top of the De-
tector Unit cover so that it cannot shift
in its socket with vibration from the
capacitor drive motor. Some customers
had advised BRC that this vibration
would often cause a shift in oscillator
frequency noticeable as a shift in the
CRT display on the Indicator Unit.

In order to provide a means whereby
this feature could be incorporated into
equipment already in the field, a special
field modification kit has been prepared
and distributed to our representatives
and in some cases, directly to our cus-
tomers. If there are any owners of Q
Comparators with serial numbers below
70 who have nor received this modifi-
cation kit, they may be obtained by
calling or writing BRC.

|
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The New Type 520-A Oscillator Inducter Mount-
ing Bracket
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EDITOR'S NOTE
Q Meter Winner

Many Notebook readers have written
to the Notebook inquiring about the
winning estimate in the Q Meter Con-
test held last March at the IRE show.
We announced the name of the winner
in our Spring issue, but neglected to
give his estimate. Mr. Byers' estimate
was 394.

Mr. Byers informed us in a letrer that
he was both pleased and greatly sur-
prised when he heard the news of his
winning the contest. "I frequently use
both your models 160-A and 190-A in
working with coils for signal genera-
tors,” he writes, “butr your contest coils
usually bear little resemblence to coils
with which I am familiar.”

It is odd that Mr, Byers should make
this comment, because we have received
similar complaints from other contest
hopefuls. Be assured that we have passed
these complaints along to the Engineers
responsible for the design of the contest
coils. Each year, however, the coils be-

William F. Byers
come more and more incredible. Ap-
parently they have become obsessed with
their fiendish rask. _

Mr. Byers, our contest winner, was
graduated from Ohio State University
with a BS in Electrical Engineering in
1943. After teaching atr the University
for a brief period, he joined the General
Radio Company and has been with that
Company ever since, engaged in the de-
sign and development of special purpose

ALBUQUERQUE, New Mexico
GEME FRENCH COMPANY
7900 Zuni Road SE
Telephone: AMherst B-2478
TWX: AQ 70

ATLANTA, Georgic
BIVINS & CALDWELL, INC.
3133 Maple Drive, N

Telephone: CEdar 3-
TWX: AT 987

BINGHAMTON, New York

E. A. OSSMANN & ASSOC,, INC,

149 Front Street

Vestal, New York
Telephone: STillwell 5-0296
TWX: ENDICOTT NY B4

BOONTON, New Jer

BOONTON RADIO CO‘FDRATION

50 Intervale Road
Telsphona: DEerfisld 4-3200
TWX: BOONTON MJ B&6

BOSTON, Massachusetis
INSTRUMENT ASSOCIATES
30 Park Avuﬂu.

Arlin, , M
Telephons: Mls-mn B-2922
: ARL MASS 253

CHICAGO 45, lllinois
CROSSLEY ASS0C,, INC.
1 W. Peterson Ave.
Ttluphona BRoadway 5-1600
TWX: CG508

CLEVELAND 24, Ohio
5. STERLING COMPANY
5827 Mayfield Rood
Telephone: HilLcrest 2-8080
TWX: CV 372

DALLAS 9, Texas
EARL LIPSCOMB ASSOCIATES
3605 Inwood Roa
Telephone: Fleetwood 7-1881
TWX: DL 411

DAYTON 19, Ohio
CROSSLEY ASSOC., INC.
2801 Far Hills Avenue
Telephone: AXminster 9-3594
TWX: DY 306

DENVER 15, Colorado
GENE FRENCH COMPANY
14B0 Hoyt Street
Telephone: MAin 3-1458
TWX: LAKEWOOD COLO. 106

DETROIT 35, Michigan
S. STERLING COMPANY
15310 W. McNichols Rd.
Telephone: BRoadway 3-2900
TWX: DE 1141

EL PASO, Texas
EARL LIPSCOMB ASSOCIATES
720 North Stanton Street
Telephone: KEystone 2-7281

HARTFORD, Connecficut
INSTRUMENT ASSOCIATES
Asylum Avenue
lllpbonl 6lél'h:pll 5-5686

HIGH POINT, Morth Carolina
BIVINS & CALDWELL, INC.
1923 North Main Strest
Telephone: High Point 2-6873
TWX: HIGH POINT NC 454

BOONTON RADIO CORPORATION

HOUSTON 85, Texas
EARL LIPSCOMB ASSOCIATES
Richmond Avenue
Telephone: MOhawk 7-2407
TWX: HO 967

HUNTSVILLE, Alabama
BIVINS & CALDWELL, INC.
Telephone: JEfferson 2-5733
{Direct line to Atlanta)

INDIANAPOLIS 20, Indiana
CROSSLEY ASSOC., INC.
5420 Morth Ceollege Avenue
Telephone: Clifford 1-9255
TWX: IP 545

LOS ANGELES, California
VAN GROOS COMPANY
21051 Costanso Street
Woodland Hills, California
TFelephone: Dlumom:l 0-3-13]
TWX: CANOGA P

ORLANDO, Florida
BIVINS & CALDWELL, INC.
723 West Smith Avenus
Telephone: CHerry 1-1091
TWX: OR 7026

OTTAWA, Ontario, Canada
BAYLY ENGINEERING, LTD,
48 Sparks Street
Telephone: CEntral 2-9821

PHOENIX, Arizona
GEME FRENCH COMPANY
224 South Hinton Avenue
Scottsdale, Arizona
Telephona: Whitnay 6-3504
TWX: SCOTTSDALE, ARIZ 109

and standard signal generators, frequency
modulation equipment, and broadcast
monitoring equipment,

M. Byers is a member of the Institute
of Radio Engineers and the American
Radio Relay League, and is holder of
Amateur Radio Station License WINXM.

Our congratulations again to Mr.
Byers. We are sure that he will make
good use of the Q Meter,

BRC APPOINTS NEW
SALES REPRESENTATIVES

Boonton Radio Corporation is pleased
to announce the appointment of the
George H. Sample Company and the
S. Sterling Company as sales representa-
tives. The George H. Sample Company
will be our exclusive representative in
Australia with its headquarters in Mel-
bourne. The S. Sterling Company will
be our exclusive representative in Michi-
gan, West Virginia, and sections of Ohio
and Pennsylvania, with its main offices
in Detroit.

PITTSBURGH 27, Pennsﬂvama
5. STERLING COMPA
4232 Brownsville Road
Telephone: TUxedo 4-5515

RICHMOND 30, Virginia
BIVINS & CAI..DWEIJ. INC.
1219 High Peint Avenue
Telephone: Elgin 5-7931
TWX: RH 586

ROCHESTER 25, New York
E. A. OSSMANM & ASSOC., INC.
B30 Linden Avenue
Telephone: LUdlow 6-4940
TWX: RO 189

SALT LAKE CITY, iah
GENE FRENCH COMPANY
138 South 2nd East
Telophone: EMpire 4-3057
TWX: SU 253

SAN FRANCISCO, California
VAN GROOS COMPANY
1178 Los Altos Avenue
Los Altos, California
Telephone: WHitecliff 8-7266

ST. PAUL 14, Minnesota
CROSSLEY ASSOC., INC.
842 Raymond Avenue
Telephone: Midway 6-7881
TWX: ST P 1181

SYRACUSE, New York
E. A. OSSMANN & ASSOC,, INC.
2343 James Street
Telephone: HEmpstead 7-B446
TWX: 55 355

TORONTO, Ontario, Canada
BAYLY ENGINEERING, LTD.
Hunt Street
Ajax, Ontario Cunm:k:
Telephone: AJax 118
(Toronta) EMpire 2-3741
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