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Only the 680 Has All These Features At Any Price!

® EXCLUSIVE Digital Integrated Circuits
@ EXCLUSIVE 4 Crystal Controlled Oscillators

® EXCLUSIVE AC or Battery Operation
Standard

® Completely Solid State
® Color Amplitude Control
® Color ’hase Adjustment

Order Now For Earliest Delivery

Regulated Power Supply

Stability Control

TV Station Sync and Blanking Pulses
Nine Patterns

Red, Blue and Green Gun Killers
Compact, Lightweight, Portable

Tomorrow’s Engineering Today

You can pay much more, but you can’t buy more exclusive and
up-to-date features than CONAR engineers have built into the
new Model 680 Colov Gencrator. CONAR is first with digital
integrated circuits, 4 crystal-controlled oscillators and AC and
battery operation built in (even the batteries are supplied).
Compact and portable, the 680 wcighs less than 5 Ibs. Peak
accuracy and stability are assured by cool all solid state circuitry,
regulated power supply and stability control. The 680 incor-
porates a wide range of test patterns, including single and
multiple vertical bar, horizontal bar and crosshatch patterns—
all with horizontal lines only onc raster line thick, as well as a
standard 10-bar color pattern. The most modern and versatile
color generator on the market, the 680 incorporates 26 semi-
conductors: 16 type 914 integrated circuits, 3 2N2369 transistors,
1 2N555 transistor, 5 silicon diodes and 1 zener diode. Oscillators
include 189kc. timing generator, 3.56 mc. offset color subcarrier,
4.5 mc. sound carrier and 55.25 mc. or 61.25 mc rf carrier (chan-
nel 2 or 3 as ordered). Until now, no commercially available
color generator has offered so many quality features in a single
instrument. The 680 features nine video patterns to speed con-
vergence adjustments, simple timing circuit alignment, all print-
ed circuit construction, plus your choice of kit or wired models,
and represents the finest in operating quality. You get TV
station quality composite video signals, including “back porch”
color burst. All this, plus CONAR's low prices, make the 680
the absolute tops in dollar-for-dollar value.
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A Brief Look At Integrated Circuits

By William F. Dunn

INTEGRATED CIRCUITS ARE FAST BECOMING

AN IMPORTANT ADDITION TO THE FIELD OF
COMMERCIAL ELECTRONIC EQUIPMENT

One of the newer developments that is
beginning to find its way into commercial
electronic equipment is the integrated
circuit. The integrated circuit is a small
unit that contains a number of circuit
elements connected together in the one
unit, Some integrated circuits resemble
a transistor, but have many more leads
than a transistor. Instead of a single
transistor inside the unit, however,there
are usually a number of transistors, often
a number of diodes, and interconnecting
leads which may provide direct connec-
tion or connections into which a certain
amount of resistance has been intro-
duced.

You will remember that semi-conduc-
tors are made by doping silicon or ger-
manium with donor or acceptor-type im-
purities, When a semi-conductor is
doped, the material, which in its pure
state is a relatively poor conductor, be-
comes a comparatively good conductor.
Thus by doping a piece of semi-conduc-
tor material with a donor-type impurity
we can free electrons in the material so
that the material will become a conduc-
tor. If we provide a path on a silicon
chip and then control the number of donor
impurities placed in that path, we can
control the resistance of the path. This
is how various resistances are created
in the integrated circuit. On the other
hand, by using a high concentration of
donor impurities we can create a path
with very little resistance so that, in
effect, we have a direct connection,

2

In the type of integrated circuit found in
commercial equipment, wide use is made
of the differential amplifier. Therefore,
if we are to understand how the inte~
grated circuit works, we need to be
familiar with the differential amplifier.

The Differential Amplifier

Fig. 1 is a schematic diagram of a basic
differential amplifier. First, notice that
two transistors are used; both are NPN
transistors. PNP transistors or vacuum
tubes could be used just as well, but in
the integrated circuits manufactured to
date, NPN transistors have been used
and therefore we will use this type of
transistor in our example.

Notice resistors Ry and Rg. The sole

purpose of these two resistors is to pro-
vide a forward bias for the transistor

Rq %Rs

<

I

OUTPUT

——

INPUT 2

ine

Fig.1. Basic differential amplifier circuit.

INPUT |
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Q1. Resistors Rgs and Rg are used to
place a forward bias across the emitter-
base junction of the transistcr Q,.

‘There are two inputs in the differential
amplifier. Input 1 is connected to the base
of Q1 and input 2 is connected to the base
of Qy. Let's consider what happens when
we feed in-phase signals of equal ampli-
tude to the two inputs.

When the input signal drives the base of
Q3 in a positive direction, it will in-
crease the forward bias across the emit-
ter-base junction of Q; and tendto cause
the current through the transistor to in-
crease. This increase in current through
Q3 will result in an increase in current
through Rgz. The increased current
through Rg will drive the emitter of Qg
in a positive direction. The in-phase sig-
nal applied to the base of Gy will drive
the base in a positive direction. Since
both the emitter and the base are moving
in a positive direction, there will be very
little voltage change across the emitter~
base junction of Q5. Hence there will be
very little change in current flow through
the transistor, This means there will be
little or no change in current flow through
R4 and therefore there will be very little
output produced.

Actually, the change in voltage across
Rg3 can't completely overcome the change
in voltage on the base of Q. However,
when the emitter swings in a positive
direction, the net voltage between the
emitter and collector of Qg decreases.
This will reduce the voltage dropacross
both the transistor and Ry4. This also
helps to prevent any voltage change
across R4 due to the input signal fed to
Qo. The net result is that, with equal
amplitude and in-phase signals fed to
input 1 and input 2, there is practically
no signal produced in the output.

On the other hand, if equal signals that
are 180° out~of~phase are applied to the
two inputs, we get maximum output from
the differential amplifier. For example,
suppose a positive-going signal is fed to
input 1. This causes the current through

Q; to increase and the voltage drop
across Rg will increase drivingthe emit-
ter in a positive direction. At the same
time, an equal signal which is 180° out-
of-phase is fed to input 2, This drives
the base in a negative direction. Hence
we have the base going in a negative di-
rection and the emitter going in a posi-
tive direction. Therefore we have a large
reduction in the forward bias across the
emitter-base junction of Qg. This causes
the current flow through Qg to drop sub-
stantially, which in turn causes the volt-
age drop across R4 to drop. This change
in voltage drop across R4 will cause the
output voltage to swing in a positive di-
rection, The change in voltage at the
collector of Q2 will be far greater with
the two signals fed into the transistors
180° out-of-phase than it would be if a
signal was fed to only one of the two in-
puts,

Another way in whichthe differential am-
plifier can be used is by using only one
input. To do this we might use input 1
and connect input 2 to ground insofar as
the signal is concerned. This canbe done
by connecting a capacitor from the base
of Q2 to ground. With this arrangement,
when the input signal drives the base of
Q1 in a positive direction, current
through Q increases, increasing the
voltage drop across Rg. This reduces
the forward bias across the emitter-
base junction of Q2 and causes the cur-
rent through the transistor to decrease.
When the current through the transistor
decreases, the current through R4 must
also decrease, causing a decrease inthe
voltage drop across Ry4. Therefore the
voltage at the collector of Qg will in-
crease, and the output voltage will swing
in a positive direction, When the input
signal applied to the base of Q] swings
in a negative direction, the current
through Qy will decrease and the voltage
drop across Rg will decrease. This in
turn will cause the forward bias across
the emitter-base junction of Q3 to in-
crease, increasing the current through
both the transistor and R4 so that the
voltage drop across R4 will increase.
This will cause the voltage at the collec~

3
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tor of Qg to swing in a negative direc-
tion,

Thus we could use a differential ampli-
fier with two separate inputs or withone
input grounded. \WWhen we use it with two
separate inputs and signalsthatare equal
and in phase, the output from the dif-
ferential amplifier is essentially zero.
If we use the two inputs and signals that
are 180° out-of-phase, we will geta sig~
nal at the output of Qg that is amplified
and 180° out-of-phase with the input sig-
nal fed to Qg. On the other hand, if we
connect the input of the second transis-
tor at signal ground potential, then we
will obtain an output at the second tran-
sistor that is in phase with the signal
voltage applied to the first transistor.

Integrated Circuit Cases

Integrated circuits are made in a num-
ber of different types of cases which
generally fall into one of the two con-
figurations shown in Fig. 2. Notice the
round IC in the photograph. This inte-
grated circuit looks very much like a
transistor, except it has many more
leads coming from it., The number of
leads depends on the integrated circuit,
but usually it will have eight or more
leads. The new CONAR Model 680 dot.
cross-hatch, color-bar generator em-
ploys sixteen integrated circuits of this
type, each of which has eight leads.

Fig.2. Typical integrated circuit.

The other general type of integrated cir-
cuit is the so-called flat pack. This inte-
grated circuit is made in a rectangular
form and has leads coming out of two
sides. On some of these integrated cir-
cuits the leads on each side will be bent
in a single row; on others there will be
two rows of leads close to each side of
the integrated circuit and then two rows
of leads that are bent out somewhat fur-
ther. This type of integrated circuit is
easier to mount in a circuit board since
the various leads are not so close to-
gether.

The shape of the integrated circuit has
nothing to do with the way it works. Both
the round and the flat pack can perform
the same function, As a matter of fact,
some integrated circuit types are avail-
able in both forms. The round type is
generally smaller and more difficult to
mount in the circuit board than the flat
pack type, which is larger and easier
to work with.

A Typical Circuit

There is no limit to the circuit configu-
rations that can be produced using inte-
grated circuits, However, one circuit
that is quite widely used in TV receivers
is shown in Fig. 3. This circuit is capa-
ble of performing the function of sound
i-f amplifier, FM detector and AF am-
plifier, When used in this application it
is usually designated by the schematic
symbol shown in Fig. 4. Notice that in
this case we do not draw the complete
schematic of the integrated circuit, but
rather we draw a functional diagram
which shows the external connections to
the integrated circuit and the basic func~
tions which the integrated circuit is per-
forming.

Now let's go back to the schematic dia-
gram shown in Fig. 3 and study the inte~
grated circuit in detail.

Circuit Description

In studying the schematic diagram of the
integrated circuit, let's look at the two
transistors Qi and Q. Notice that if we
consider only these two transistors we
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Fig. 4. Diagram of the sound system of a TV receiver using the integrated circuit,

have a differential amplifier. In opera-
tion terminal 3, which is the base of Qg,
is connected to ground througha suitable
bypass capacitor. Thus we feed our in-
put signal into terminal 1, which is con-
nected to the base of Q. This signal will
cause the voltage across Rj to vary and
herice vary the forward bias across the
emitter-base junction of Qg. This will
cause the voltage across Ry to vary and
we will have an amplified voltage between
the collector of Qg and ground.

The output from Qg is fed tothetransis~-
tor Q3. Notice that this transistor is con-
nected as an emitter follower, This en-
ables us to feed the signal over to Q4,
which is part of a second differential
amplifier made up of Q4 and Qs5, and at
the same time maintain the proper base
voltage on Q4. By using the emitter-
follower circuit we avoid the continual
escalation of voltages which is obtained
in cascade amplifiers that are direct-
coupled.

6

The amplified signal is developed at the
collector of Qs and fed to thebase of Qg.
The voltage developed across Rg is thus
applied to the input of Q4 and amplified
by the differential amplifier consisting
of Q4 and Qs. The varying current
through Rg will result in an amplified
signal voltage at the collector of Q5.

Now notice that the output from Qs is
fed to the base of Qg, which is another
emitter-follower circuit., The signal
voltage developed across R7 is fed tothe
base of Q7. Transistor Qg acts as the
common resistor between the emitter of
Q7 and Qg and ground. The voltage across
the emitter-base junction of this transis-
tor is maintained constantby the forward
biased diode, D1. Thus an amplified sig-
nal current will be produced through Qg
and fed to terminal 11 of the integrated
circuit, Now if you'll refer to the func-
tional diagram shown in Fig. 4, you'll
see that terminal 11 is connected to the
primary winding of the 4.5 megacycle
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discriminator transformer., Also, the
primary winding is connected toterminal
12 which feeds the B-supply voltage to
the collector of Qg.

Thus we have the transistors Qq, Qg,
Qs, Q4, Q5, QG! Q7’ Q8 and Qg as part
of the sound i~-f amplifier. One of the
advantages of integrated circuits is that
transistors and resistance elements are
all on a relatively small piece of silicon.
Thus any change in temperature that
would upset the stability of the ampli-
fier would probably change the tempera-
ture of the entire silicon chip. A tem-
perature change in one circuit is bal-
anced by a similar and equal change
throughout the entire chip. Thus a gain
will remain essentially constant.

The zener diodes of Vy and Vg are used
to keep the overall input voltage to the
integrated circuit constant, The zener
diode Z; and the transistor Qg4 main-
tain the voltage to the trarsistors Qq,
Q2, Q3, Q4 and Q5 constant. The tran-
sistors Qjp and Q3 are also part of
the voltage-regulator circuit which
maintains the input voltage and in par-
ticular the voltage to Qg, Q7 and Qg
constant,

The FM Detector Circuit

If you refer to Fig. 4, you will see that
the secondary of the 4.5 mc discrimina-
tor transformer is connected to termi-
nals 9 and 10 of the integrated circuit.
Looking back at Fig. 3 we see that ter-
minals 9 and 10 connect to the diode
network consisting of Dy, D3, Dy and
Ds5.

The two diodes Dy and Dg are back-
biased; in other words, there is a re-
verse bias across these diodes at all
times. Thesetwo diodes, insiead of con-
ducting, act as small capacitors. The
diodes Dy and Dg are connected in the
same way as the diodes in a ratio-de-
tector circuit. Therefore these two
diodes function as the detector while D4
and Dg function as the capacitorsacross
the detector output. The detected output

signal is taken from terminal 13 on the
integrated circuit.

The Audio Circuit

There is no way that a volume control
can be included as part of the integrated
circuit, so the output signal from ter-
minal 13 of the detector is fed through
an external .15uf capacitor tothe volume
control. The volume control in turn feeds
through a .1uf capacitor to terminal 7 of
the integrated circuit which connects to
the base of Qjp. Qq¢ is the first stage
in the audio amplifier.

The schematic of the circuit for Q¢ is
shown in Fig. 5. Insofar as Q¢ is con-
cerned, the emitter-base circuit of Q71
acts like a resistance. The resistor net-
work made up of Ryg, Ry7 and Rq5 pro-
vides forward bias for the emitter-base
junction of Qqy. The amplified signal de-
veloped at the emitter of Q¢ is fed to
the base of Qy1, causing Q7 to function
like an amplifier, as shown in Fig. 6.
Q10, in addition to providing the audio
driving signal for Qp3, acts as a resist-
ance between terminal 14, the B+ input
and the base of Qj31 and provides for-
ward bias for the emitter-base junction
of Q13. The amplified signal developed

VOLUME
CONTROL

Fig. 5. Schematic for circuit for Qyq.
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at the collector of Q17 is fed to termi-
nal 5. Terminal 5 is connected through
a .01uf capacitor to the grid of the output
tube, a 6AQ5 tube.

Notice in Fig. 4 that there is a connec-
tion from terminal 6 through a 100K-
ohm resistor back to terminal 7. If you'll
look at Fig. 3 and Fig. 5, you'll see that
terminal 6 connects to the junction of
R1g and Ry7 through Rys. Part of the
audio voltage developed at the output of
Q11 is fed to terminal 6 andthenthrough
the external 100K resistor back to ter-
minal 7, the input of the amplifier. This
is a form of inverted feedback which is
used to improve the fidelity of the cir-
cuit. Thus, in addition to providing for-
ward bias for Qpg, this network also
provides feedback.

If you'll examine the transistor ampli-
fier consisting of Qg and Qqq, you'll
see that when the signal voltage swings
the base of Q7 positive, the current flow-
ing through Qq1p increases. This means
that the voltage at the base of Q;; must
swing in a positive direction, The posi-
tive-going signal at the base of Qqy will
cause the current through Q; to in-
crease. The increased current through
Q11 will cause the voltage drop across
the 47K collector load resistor, shown
in Fig, 6, to increase. This causes the
voltage at the collector of Q17 to de-
crease and therefore the voltage at the

+140V

Fig. 6. Schematic for circuit of Q7.

junction of Ryg and R17 will swing in a
negative direction, Thus a negative feed-
back voltage is fed through Rjjs to ter-
minal 6 and then through the external
100K resistor back to terminal 7 where
it is degenerative.

Conclusion

The integrated circuit we have discussed
in this article is typical of the integrated
circuits appearing in many late model
television receivers. These integrated
curcuits generally use differential am-
plifiers with emitter-followers used as
couplers between the differential ampli-
fiers. As pointed out previously, the
emitter-followers are used to avoid the
continued voltage build-up that would
occur with direct-coupled amplifiers in
cascade if some circuit, such as the
emitter-follower, was not used.

When you encounter a receiver using an
integrated circuit, you can generally
break down the circuit into the various
functions it must perform. If it is used
in an application similar to the one we
have just described, try to separate the
portion of the integrated circuit that is
used as the i~f amplifier, the portion
used as the sound detector and the por-
tion used as the audio amplifier. Also,
remember that there will probably be a
number of diodes and transistors used
in the power supply part of the integrated
circuit in order to maintain the voltages
throughout the integrated circuit con-
stant. By taking the circuits one at a
time, you can usually break each one
down into the various functions and then
see how it works.

The problem of what to do with a defec-
tive integrated circuit comes up immedi~
ately. The first thing you have to do is
to determine whether or not the defect
is actually in the integrated circuit, This
is why it is important to be able to break
down the circuit into the various func-
tions. If you know what the circuit is
supposed to do, you can usually deter-
mine whether or not it's doing it. If the
circuit, or part of it, is not operating
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properly, you have to determine whether
the defect is due to a defect in the inte-
grated circuit itself or due to a defect
in one of the external components. Again,
knowing how the integrated circuit is
supposed to work will enable you to do
this, Obviously, it is much easier to
check the external components than to
try to check each individual amplifier.
For example, in the integrated circuit we
discussed there would be no way to de~
termine whether or not Qy and Qy are
functioning correctly because thereisno
convenient external output from this dif-
ferential amplifier, The signal feeds di-
rectly to the following emitter-follower
and from there to the next differential

amplifier. However, you can determine
if the overall i-f amplifier is working
correctly.

If your tests reveal that the trouble is
not due to a defect in an external com-
ponent but is due to a defect in the inte-
grated circuit itself, the only thing you
can do is replace the entire integrated
circuit, Since there are an infinite num-
ber of circuit configurations that can be
obtained with integrated circuits, and
since minute variations in the circuit
could cause a completely different per-
formance in the receiver,the best choice
is to obtain an exact duplicate replace-
ment,

3l Years Agp

A new type of radio power had been de-
veloped by E. S. McDonald, then Presi~
dent of the Zenith Radio Corporation. It
was intended foruse particularly in areas
where it would be difficult to have bat-
teries recharged.

It was called "the windmill " and consisted
of an airplane type propeller attached to
a generator, As little as a six-mile wind

would begin to charge the battery and
because the generator had a "cutout"
mechanism, even the strongest gale could
not over-charge the battery.

Radio reports of horse races proved al-
most disastrous to a certain barber in
Sweden who had heavily backed a certain
horse. So elated was the barber when
news of his horse's victory flashed over
the air that he gave a violent jerk, cutting
off one of his fingers with therazor, The
customer, thinking perhaps of his own
neck, departed hastily,

A statue calls! The manager of a Chicago
parking lot found a new use for an old
statue and a public address system. The
bronze figure of a medieval herald,
nearly twelve feet high and weighing
three tons, was wired for sound; motor-
ists heard bellowing through his trumpet
"calling all cars, calling all cars",

In quaint old Boston, it was unlawful to
run a radio in any hotel lobby on Sunday
without a special permit,
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ELECTRONICS CROSSWORD PUZZLE

ACROSS
1. Very severe,
5. Made up of atoms.

10. A device used to reduce voltage
surges that might affect following
parts. (2 words)

11. Having the ability to return to its
original size, shape, or position.

12, The unit of heat energy inthe metric
system.

13. A unit of capacitance.

14. Opposite of out.

15, Card player's demand.

19, Put forth and circulate,

21. 16 ounces. (Abbrev.)

22. A mechanism designed to warn.

26. A bearing or range indication on a
radar screen.

28. The electron - emitting electrode of
an electron tube.

29, Transmission and reception of im-
ages or moving objects by means of
radio waves traveling through space
in different hues and luminance. (2
words)

30, A straight line that cuts a curve at
two or more points.

31. Devices for radiating or receiving
radio waves.

10

By Michael Kresila

(Solution on page 28)

DOWN

1. Transmission lines.

2. Rays, of longer wavelengththan visi-
ble light rays, which produce heat.
(contraction)

3. The property of matter that tends to
prevent motion, or resist a change
of motion,

4, Two or more conductors for recep-
tion of radio waves, arranged so that
the horizontal wires have little or no
pickup.

6. A device used in regenerative cir-
cuits,

7. Used to measure and register in-
tegral electric quantity.

8. Movements of electrons through con-
ductors.

9. In communication, the emission that
takes place in between the code or
when no code characters are being
transmitted.

16. The rusting of metals by contactand
chemical union with oxygen.

17, Capacitors formed by twisting two
wires together.

18, Parts in proper position in relation
to one another,

20. Term applied to one British version
of a television camera tube.

23. An array of quartz crystals used to
form a bandpass filter.

24, The surface of a cathode-ray tube
upon which the visible pattern is
produced.

25, A lawn game originally.

27, A keepsake or souvenir,

WWW.americanradiohistorv.com



TODAY’S EFFICIENT FIREFIGHTERS
Go to Blazes With Electronics
By DONALD FLINN

With the constant increase of population and buildings in the past century, fire-
fighting has had to become an efficient, coordinated operation and profession --
a long, long way from the first fire-alarm system placed in service in Boston,
Mass, in 1863, consisting of a simple telegraph key, mounted in a protective
covering, with the signal transmitted through telegraph wires.

Today the familiar red fire-alarm box, withno spot more than a few hundred feet
from a location designated by a code number, has become commonplace. Trans-
mitting an alarm is a simple operation, with the box's easily opened door and
inside pull handle that automatically dispatches the alarm, (Unfortunately, the
same ease of operation results in a number of false alarms. In Wasghington, D, C,,
for example, nearly one third of all fire alarms are false--a tremendous waste
in time and cost of operating emergency equipment, plus the risk of injury of
men responding to the alarm.)

One of the most vital factors in today's field of fire suppression thus becomes
communications, The prompt, accurate receipt of an alarm, pinpointing of its

Photos Courtesy B & G Photo Service
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TOP LEFT, THE ALARM: RIGHT, GOING TO A FIRE:
BOTTOM LEFT, NEAR A FIRE; RIGHT, AT A FIRE.

1858 ETCHINGS FROM LIBRARY OF CONGRESS.
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locality, immediate alerting and dispatching of firemen and fire apparatus, fur-
ther communications to handle unforeseen developments at the site--all this can
become detailed and demanding, growing in intensity with the fire. Then, the
fire extinguished, communications is still vital--to alert control headquarters
that men and apparatus are available for the next call.

So naturally in recentyears firefighters have been leaning more and more heavily
on electronic devices for communications. This is especially important in alert-
Ing firemen~-the U. S. ratio of fully paid firemen is only about 160,000 to a mil-
lion volunteers (some o whom are partially paid on an "on call " basis).

Recent developments in the electronics field have aided in many facets of fire
suppression, Even the street control boxes are using solid-state devices, in-
cluding integrated circuits, to increase reliability and reduce maintenance costs.
Solid-state transmitters, using either low-drain battery or solar battery power
supplies, transmit radio signals up to 25 miles to the alarm receiving station,
Some of these units alse feature voice transmission, with acknowledgement to
the sender, and the further utility of police communications. (Equipment stand-
ards for this type of alarm transmission are set forth in the National Fire Pro-
tection Association pamphlet No. 73-1967).

small fire, little water; big fire . . .

Alarms are received by civerse methods.Some communities utilize an individual
fire station; others combine all emergency alarm controls and dispatch fire,
rescue, or police squads as the situation dictates. The maintenance of reliable
contacts has prompted many areas to organize central emergency communication
facilities. In this way, one emergency telephone number covering a vast area,
such as an entire country, can save valuable time in the transmission of the
alarm and equipment to the proper area.

In 1964 approximately 320 center fire dispatching centers in at least 39 of the
50 states served thousands of organized fire departments. Of immeasurable
value is the liaison with county, state, and federal agencies. In the growing metro-
politan area of Washington, D. C., nearly 20 city, county, state, and federal fire
units are united in a common link of one VHF frequency. Thus emergency appa-
ratus may move freely between governmental jurisdictions on whatever level,
always in constant radio contact of a control point.

mostly land-lines receive the alarms

Not so involved are the methods of notifying individual fire stations after an alarm
is received. Basically it's done by way of land-line, such as telephone or radio.
The coded bell/tape systems also utilize land-lines in general, although some
areas use coded horns to deliver the coded location of an emergency. Most de-
partments use two or more systems to insure continuous operation regardless
of situation, such as wires down due to storms, power failures, etc. As a back-
up, fire apparatus quite often will transmit by radio, such as "Engine 161 re~
sponding”, "Truck 19 responding”. A number of areas utilize the "10" signal for
brevity, such as "10-8--~ready for service". Then the arrival time of equipment:
"Engine 161 on the scene.”
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‘ground’ site must be coordinated

14

Now we enter a third area of communications, the fire "ground" --location--
itself, The degree of communications needed at the ground is, of course, pro-
portionate to the degree or area of fire involved. The old saying of small fire,
little water, big fire, lots of water, applies here. The small fire may require
just a few brief messages;the arrival of the apparatus, the degree of involvement
and the type of occupancy, and the length of time the company will be on the
scene comprise the bulk of the need. It would conclude with the notification that
the apparatus was free for the next alarm, which possibly would be done by radio
on the way back to the station.

Unfortunately, not all fires are small ones, In a fire situation where additional
men and equipment are needed, the fire officer first of all must not be hampered
by lack of adequate communications. When he appraisesthe situation, and radios
"Chief 19 to headquarters, at 2121 Front St., five-story apartment, upper two
floors involved; need second alarm and additional ladder truck"”, obviously the
need must be met in a hurry for the saving of lives and property.

Coordination of command requires the use of multi-frequency radios; compact
yet powerful bullhorns, portable radios, and loudspeaker devices attached to air
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masks may be required, The latter must be sturdy, light, not harmed by smoky
or wet atmospheres, and yet economical to purchase and maintain, Pretty tough
requirements by anyone's standards! And yet, these requirements are being met
and even exceeded by today's manufacturers. Here again the development and
use of solid-state devices, integrated circuits, intermodulation rejection, im-
proved microphones and easy installation through plug-in connectors reduce
cost and improve quality.

Supplemental communication occurs through the use of sound-powered phones,
intercoms between the operator of ladder truck's turntable and the man at the
top. Walkie-talkie units on command frequencies, Citizen's Band units, and the
use of mobile communications vans using telephones, teletype, radio, and yes,
television are not uncommon,

Frequency utilization in itself is a complex subject. A survey conducted by the
NFPA in 1964 showed the following: Of 80 emergency communication centers
polled, 27 used frequencies from 154,07 to 154.43 mc; 31 from 46.06 to 46.5 mc;
13 from 33.54 to 33.98 mc; 4 from 153.77 to 153.83 mc, and 1 at 45.88 me. This
represents a nationwide coverage, with some duplication,

I'm certain the "hams" who read this will be familiar with the firefighter's
complication, and the ham's freedom, of "skip" frequencies, I'm able to laugh
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now at the problems the Silver Spring, Md. Fire Department had once with shrimp
boats in the Gulf of Mexico, but at the time it was very frustrating.

The boats in a fleet would signal each other where the heaviest concentrations
of shrimp were, and their signals would bounce over the horizon and surface
layers of clouds, etc., to interfere with our frequency of 33.78 mc nearly two
thousand miles away!

But in 1964, the control of our fire/rescue communications was assumed by the
Montgomery county government, and gradually the operation was phased out
from 33.78 mc to two-channel operation on the VHF 150 mec frequencies., For a
period of about two-and-a-half years, simulcast broadcasts were on both high
and low frequencies.

Many fire departments and Emergency Communications Centers (ECC) are now
turning to the 450 mc frequency for operational reasons. Continued experience
in this area will be necessary before complete data may be evaluated as to its
practicality.

tone generators activate personnel

The fourth vital area of communications in fire suppression is the method of
notifying volunteers. Rather than discuss the merits of the most common sys-
tems in use (girens, horns, telephone, various group-alerting methods) let's
talk about radio~-alerting. The obvious method of monitoringthe alarm and recog-
nition when a member's department, or station, is responding to a call, be-
comes a problem when the volunteer is sleeping, working, or otherwise out of
earshot. Here again electronics saves the day. Tone generators are used to
activate specific, sympathetic internal buzzers or bells in receivers in a mem-
ber's home, business, or office.

These tones may be used to activate specific individuals, chief officers, ambu-~
lance or rescue teams, drivers, or all members. The selection of the specific
tone may be accomplished by the ECC, the individual fire station through a low-
wattage transmitter, or some other source. This method is becoming increas-
ingly popular. It means that only the needed individuals are alerted, as well as
reducing the possibility of someone (needed) not hearing the vocal alarm, or of
sleeping through the walil of the siren. The reduced use of the siren with this
method has an additional benefit in improved public relations. It's a tremendous
boost in solving some of our communications problems.

some communities combine controls

The fifth area of communications, of completion and ready-for-duty-again, was
a coordinating measure badly needed. Before the development of constant two-
way communications (and still in some communities), once the alarm was re~
ceived and apparatus sent, the extent of damage, need for additional men or
equipment, or help to another location could not be determined, in some areas,
until the apparatus was returned to the fire station.

The methods of alerting had a curious side effect: the use of codes, alert tones,
etc., led to development of a "language "that could override needless radio trans-

16

www americanradiohistorv com



missions which caused confision and sometimes concealed meaningful messages.
In addition, standards for equipment manufacturers had to be developed. Main~
tenance of equipment, and its installation, had for years largely been hit-or-miss,
Here professionals helped in establishing standards.

These standards are prcbably more complex than the layman realizes. In Mont-
gomery County, for example, four base stations, connected by land-line, and a
fifth connected by a 14-mile microwave radio relay, are operated from a cen-~
tral communications center. Selective use of the base station nearest the fire
company or unit, communicating with the center, gives optimum reception at
any time.

There are as well selective calling tone generators for the 25 fire stations and
two rescue stations, plus telephone and teletype lines all operated from an under-
ground, blast-proof center, All important internal equipment, such as pumps,
generator, transmitters, and receivers, are shock-mounted. All connections to
the outside, such as radio antenna cables, water mains, electrical power lines,
ete., are flexible, In fact the main structure could move a foot without disrupting
service!

There are approximately 175 radio-equipped fire vehicles with 35 full transistor-
ized portable communicators, A status board indicates withcolored lights either
the availability, on call, out-of-service, or on-the-air situation of each vehicle.
A full-time staff of four technicians maintains the equipment and makes other
installations on a regular 40-hour-week basis. A duty technician is available any
time for emergency service. In the past three years of service, the efficiency of
the system has been evident, More than 27,000 calls for fire or rescue emergency
were handled in 1966 alone.

Incidentally, for those of you who qualify, this type of servicing can be a re-
warding and secure job. Merit-system protection, good pay and fringe benefits,
mean a better-than-average career for the right man.

today’s outre, tomorrow’s routine

There is a sixth area of communications: future developments from ideas now
undeveloped, or maybe on the planning board, or in experimental use. The most
far-out thinking of today can easily be the operational procedure of tomorrow!

Closed~-circuit television, for instance, is now beingused for observing the over-
all fire situation from several vantage points, i.e., roofs of buildings adjacent
to the fire, from helicopters, even the ends of aerial ladder trucks, This method
of communications is finding increased usage, especially in the Far West, for
forest fires or large brush fires. Here the helicopter serves as a mobile plat-
form for the cameras.

In the area of training, CCTV is becoming an invaluable asset to fire-fighting
instruction; newer fire stations and training centers are being built with an eye
to the use of CCTV. TV cameras onladder trucks, at great heights, demonstrate
to personnel on the ground the results of their operations on the controls. (At
the University of Maryland as far back as 1963 such demonstrations were among
those offering special teaching techniques.) Recent civil disturbances point out
anew the need for unmanned surveillance methods,

www americanradiohistorv com
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So what else is new?

Electronic devices so sensitive they detect a fire even before a visible flame is
produced. Such detectors are sensitive to the ion particle change that occurs in
combustible material when it is about to burst into open flame~--giving the fire
suppressors the extra moments needed to prevent a minor fire from becoming
"the big one", These units are now in limited use. Infrared heat detectors, also
now available, that "sniff" out concealed fires, Increased miniaturization of voice
amplifiers in gas masks, allowing the fire officer to be more easily understood
under fire conditions.

Electronic control of traffic signal devices, Present methods operate radio-con-
trolled switches to override traffic lights; electronic computer units with special
mapping recelvers to give the most direct route, and to preselect traffic lights
so the emergency apparatus has the green light. This is now controlled by indi-
vidual emergency units,

Electronic warning devices on fire apparatus. With the present climate control
in automobiles, the driver is often unable to hear approaching fire equipment.

Radlos that transmit the readings of an electrocardiograph while en route to a
hospital. These are in current use in Miami, Fla.

TV monitors in the vehicles of fire officers, for size-up of an emergency en
route, so that men and equipment can best be placed for quick fire control.

In the offing, ultrasonic sound for the extinguishment of fire; lasers, intense
beams of parallel light rays for detection systems..

All these and more are ahead. But only the trained and experienced technician
will be able to cope with the complexities of the future. The fire service of today
is willing to accept this challenge. Are you?
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DEAR STEVE,

Please explain how a voltagetripler cir-
cuit works.

G. W,, Mass.

A basic voltage tripler circuit is shown
in Fig. 1. Fundamentally, this circuit
consists of a half-wave voltage doubler
circuit and a half-wave rectifier circuit
arranged so that the output voltage of one
circuit is in series with the output volt-
age of the other. Thus, the total output
voltage is approximately three times the
applied voltage.

When the applied voltage has a polarity
that makes terminal 1 negative and ter-
minal 2 positive, electrons will flow
into Cq, charging it to the peak value of

Ll

1

Figure 1

BY
STEVE
BAILEY

the input voltage. The voltage across Cp
is identified as Ej. Electrons will flow
away from Cj through R; and SRj back
to the positive side of the supply.

At the same time, part of the input cur-
rent flows through Rg and SRj into the
negative side of Co. C2 will charge upto
the peak value of the input voltage. The
voltage across this capacitor is identi-
fied as Es. Electrons will continue to flow
from the positive side of Cq back to the
positive side of the supply.

During the nex: half-cycle, the polarity
of the input voltage will reverse, making
terminal 1 positive and terminal 2 nega-
tive. Voltage E; is now inseries withthe
applied ac. Therefore, it will add its po-
tential to the peak value of the input volt-
age. Electrons flow intothe negative side

SR,

10—
AN
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of C3 and away from the positive side
through SR3, Ry, Cy and the ac source
in series. Thus Ej receives a charge
equal to the peak value of the applied ac
voltage plus Ej, making Eg equal to
approximately twice the peak value of
the applied voltage.

Since Cy and Cg are connected inseries,
their voltages will add. The voltage
across Cy is equal to the peak of the ap-
plied voltage and the voltage across C3
is equal to twice the peak of the applied
voltage. Thus, the sum of these voltages
will be equal to three times the applied
voltage. This will be the total voltage
impressed across C4 and thus supplied
to the load.

DEAR STEVE,

Lesson B105 discusses the thermistor,
a special type of resistor whose value
varies with changes in temperature, Is
the change in resistance proportional to
the change in temperature?

D. J., Canada

A thermistor is anonlinear device whose
exact value at any given time depends
upon its temperature, Of course, to know
how a certain type of thermistor will
operate, we must know its characteris-
tics. This information is given by the
manufacturer.

For example, the manufacturer will pro-
vide a chart which enables you to find
the resistance at various giventempera-
tures. A typical chart with the charac-
teristic curve of an average thermistor
is shown in Fig. 2. This shows, for ex~
ample, that the resistance of the thermis-
tor is 9 ohms at 25° centigrade, At double
that temperature, the resistance is 4
ohms, At half the original temperature
(12.5°C), the resistance is about 10,741,
Thus, changes in temperature will not
necessarily result in proportional
changes in resistance. The character-
istic curve should always be consulted
to determine the resistance at any given
temperature level.
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FIG. 2. Resistance-temperature curves
of a typical thermistor.

DEAR STEVE,

At the present time, I am studying the
power formulas given in lesson B105.
Can you give me assistance on these?

¥.J., Mo.

The power formulas should not be diffi-
cult to understand; you have already been
introduced to the idea of using a formula
to find an unknown value when you studied
Ohm's Law. Then you were given three
formulas to find these unknown values,
You are alsogiven three power formulas,
but any one of the three can be used to
find a single unknown value, namely
power,

The formula you use depends on what
values you are already given. If you are
given voltage and resistance, you use
2

the formula P =%. The formula P =
12 x R is used when you know the cur-
rent and resistance. If youknow the volt~
age and current, you use the formula
P = EI,
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Below, I have shown how each formula
is used. The values used are E = 10V,
R =50 and I = .2 amps. When these val-
ues appear in a circuit, the power de-
veloped across the resistance will be 2
watts. Notice that no matter which for-
mula is used, the power always comes
out the same.
E2

P:.ﬁ

E2 =10 x 10 = 100

R = 504
_ 100
P = 50
P = 2 watts
P=-12xR

R = 504

P = ,04 x 50
P = 2 watts

P =EXI

E = 10V

I = .2 amp

P =10 x .2

P = 2 watts

DEAR STEVE,

I have often seen the term "loading " used
in reference to making measurements
with a VOM. Can you tell me what this
refers to?

L. M., Calif.

First of all, let me remind you of an-
other term you have seen before: load.
It means, as you know, that a devicethat
will draw correct current and consume
power is connected to a circuit.

Keeping this definition inmind, it follows
that the word "loading" refers to some-
thing that is drawing current and power
from a circuit. A VOM can alter the
characteristics of a circuit under test,
especially if its impedance is near the
impedance of the circuit being tested.
In this case, the voltmeter may serveas
a parallel path for current, and thus re-
duce the actual current flow inthe circuit
it is connected across,

Effectively, the impedance of the circuit
is decreased because of this. When this
happens, we say that the VOM is loading
the circuit. Of course, measurements
taken under these conditions cannot be
considered accurate. The best way to
avoid this type of trouble is to use a
VITVM in your service work. Most
VTVMs have an internal impedance of
between 10 and 15 megohms, which is
greater than the internal impedance of
most VOMs. This is why a VOM causes
circuit loading much more frequently
than a VTVM.

DEAR STEVE,

What is the meaning of the term "rms"?

J. B., Md.

The term "rms" is an abbreviation for
the phrase "root-mean-square,” This is
used to describe the effective value of
an alternating current that corresponds
to the direct current value that will pro-
duce the same heating effect.

The effective, or rms, value can be cal-
culated by taking the square root of all
instantaneous values, squaring the re-
sult, finding the average or "mean™, and
then finding the square root of the mean.
The rms value for the sine wave can be
found by multiplying the peak value of an
ac voltage or current by .707.If youknow
the rms value, you can find the peak
value by multiplying the rms value by
1.41.

One important thing to notice is that the
terms "rms" and "effective" canbe used
{Continued on page 24)
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NRI HONORS PROGRAM AWARDS

For outstanding grades throughout their NRI course of study, the following
November and December graduates received Certificates of Distinction

along with their NRI Electronics Dipiomas.

WITH
HIGHEST HONORS

Charles W, Bacchus, Roancke, Va,
Edward H. Baker II, Champaign, IlI.
Rodney F. Bauman, Dallas, Texas
Melvin Combs, Jr., Pineville, Ky.
Ruth Cullen, Chamberlain, S. D.
James A, Gibson, Lafayette, Ind.

Richard A, Jjohnston, Falls Church, Va.
Calvin E. Mead, Granville, N, Y.
Eugene Paczkowski, Massena, N. Y,
Jean M. Rioux, Auburn, Maine

Richard H. Teeple, Washington, D, C.
Richard P, Wilkinson, Salisbury, Md.

WITH
HIGH HONORS

Billy W, Barker, Wichita, Kans.

Tommy P. Bellamy, Surgoinsville, Tenn.
Andrew S, Bolin, Jonesboro, Ga.

Willis A Bolyard, Charleston, S. C.
Thurman Bradley, Redding, Calif.
Kenneth E, Bramhall, Colo. Springs, Colo.
Robert C. Brannan, Earlville, III.

George R, Britt, Jeannette, Pa.

Henry C. Brown, Phoenix, Ariz.

Joseph J, Calcasola, Ilien, N.Y.

G. J. Dembzynski, Jr., Dyess AFB, Texas
Alton J. Dupre, Montegut, La.,

Dale W, Edmonds, Toledo, Oreg.
Dennis R. Fanning , APO San Francisco

Robert A, Fass, Richmond, Va.

Richard F. Giroux, Adams, Mass.
Leo A. Goodman, Ft. Myers, Fla,

Alfred L. Heard, Longview, Tex,

Frank M. Hurst, Swansboro, N, C.

A. M. lanniello, Brooklyn, N, Y.

J. D. Johnson, Lake City, Fla.

Homer L, Kocher, FPO San Francisco
touis J. Kycek, Jr., Satellite Beach, Fla.
Norbert Lucas, New Rochelle, N. Y.
Joseph D. Luciani, Apalachin, N. Y.

Donald J. McDiarmid, Southfield, Mich.
R. J. Mclennan, Haney, B, C,, Canada
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Robert J. Miller, Winchester, N. H.
Curtis L. Morris, Vanceboro, N. C,
George J. Mullen, College Park, Md.

J. S. Page, Wash. Navy Yard, Wash. D.C.
Daniel J. Plouffe, Rapid City, S. Dak.
Marion H. Raley, Altus AFB, Okla.
Frank B. Schuiken, APO San Francisco
Ronald Seder, Suitland, Md.

Thor H. Sognnaes, Los Angeles, Calif.
Charles J. Starner, Washington, D. C.
Charles A. Stay, Falls Church, Va.

A. H. Townsend, Trenton, Ont. Canada
James D. Turner, MD, Winnsboro, S. C.
Alvin Vaughn, Jr., Seattle, Wash.
Kenneth V. Vickery, Rockledge, Fla.
Burton Voss, Kingman, Ariz,

Crawford H. Walker, Jr., Bangor, Maine
Glenn A. Waltersdorff, Washington, D. C.,
Arthur L. Wanninger, Florissant, Mo.
Donald Webb, Brooklyn, N, Y.

Robert W. Williams, Point Comfort, Texas

WITH HONORS

Richard R. Allen, Des Moines, lowa
Alfred Alvarez, Tampa, Fla.

Loren Banbury, Glenmont, Ohio
Marion Battaglini, Detroit, Mich.
Pasquale Battaglini, Detroit, Mich.
Vingent. L. Beyer, Sarasota, Fla.
Austin Billard, Nfld., Canada

Thomas R. Bird, Rossville, Ga.
Raymond W. Boyles , Wichita, Kans,
Thomas J. Brown, Laurens, S. C,
Robert A, Clark, Cedar Falls, lowa
Emory L. Coleman, Winston=Salem, N. C.
Rolland R. Cram, Ogden, Utah

Dan T. Dunagan, Jr., Perry, Fla.
Tomlin A, Edwards, FPO New York
Adolfo Espinosa, Miami, Fla,
William, D. Garrison, Campbell, Calif.
Donald F, Goodearl, Gilford, N, H.
Marlin W. Gorman, Glen Arm, Md,
Kenneth F. Grenwis, Alexandria, Va,
Paul Hadley, Rantoul, III.
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Baby L. Hall, APO San Francisco Leslie R. Simms, Washington, D, C.
Earl A. Hamilton, Oklahoma City, Okla. Ivan D, Smith, Jr., Wayland, Mich.
Woodrow L, Harper, Lucasville, Ohio Robert J. Smith, Lompoc, Calif.
G. W. Holbrook, Jr., Harmonton, N. J. Hardie B, Stanek, APO San Francisco
Frank A. Innocci, Helena, Mont, Stanley Sublett, Kansas City, Mo.
Frank J. Keller, Bokersfield, Calif. George Tidwell, Friant, Calif.
Dan Kiernan, Jr., Ormond Beach, Fla. .
Albert D, Klehn , Jacksonville, Fla. = i (Tl Oeklyepiia,

; Ko ichar Un erwood, Carterville, Il
Michael L. Moffhews', Tulsa, O A Pat Vanchirei, Bayshore, N. Y.
Wayne N, Parker, Winona, Miss, Robert Voux, Maywood, Calif,

Theodore P. Paterek, Westminster, Calif.
* A ! . James R, Walker, Sergeant Bluff, lowa
W, L. Patterson, Fountain Yalley, Calif. John R. Washinger, Marion, Pa.

Austin C. Platz, Bowie, Md, Frederic S. Webster, Pompano Beach, Fla.

Kenneth E. Post, Doylestown, Ohio Andrew R. Willard, Dertoit, Mich
Thomas W. Riner, APO New York Dallas L. Williams, Washington, D. C.
Thomas A, Roberts, Alameda, Calif. Joseph Williams, Lindenhurst, N, Y.
Harry Rosberg, Halsingborg, Sweden Enos W. Wooding, Granada Hills, Calif.
J. C. Rowley, Montebello, Calif, Henry Wynn, New York, N. Y.

Joe Saler, Alberni, B, C., Canada Robert Young, Bakerfield, Calif.

CONAR EASY PAYMENT PLAN MY

Note: Eosy payment contracts cannot be accepted fram persons under 21 years of age. If you are under 21, have
this sheet filled in by a person of-legal age and reguicrly employed.

Enclosed Is a down payment of & on the equipment | have listed on the reverss side. Beginning 30
days from the date of shipment | will pay you $_____ each month until the total payment price is paid. You
will retoin title of this equipmeut until this amount is fully paid. 1f | do not moke the payments as agreed, you may
declore the entire unpaid balar<e immediately due and payabie, of of your option, repossess the equipment. Your
acceptance of this will be effected by. your shipment to me of the equipment | have listed.

Date Your written sig

CREDIT APPLICATION

Peint Full Name Age

Home Address

City & State . How long at this address? - .

Previous Address

City & State How long at this address?

Present Employ Position Monthly Incoms

Business Address How Llong Employed? .
If in business for self, whot business? ___ How long?

Bank Account with Sovings [J Chacking [J

CREDIT REFERENCE {Give 2 Marchouts, Firms or Finance Companies with whom you have or have had accounts.

Credit Acct. with Highest Credit
(Nars) (Address)

Cradit Acct. with , Highast Credit
{Narm) (Address)
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(Communications=~cont. from P. 21)
interchangeably. Also, it is 1important to
remember that readings obtained with an
ac voltmeter are the effective values,
Typical ac voltages given on a schematic
are also expressed as rms or effective
values.

DEAR STEVE,

In lesson B106, we are given the for-
290
mula Q = B for determining the @ of a

coil. It is mentioned that at high frequen-
cies R may increase. I thought that re-
sistance was not affected by frequency.
Will you clear this up?

R. D., Wash., D, C,

To begin with, there are actually two
types of resistance that must be taken
into consideration. The first is the actual
dc resistance of the wire usedtowind the
coil. This will offer a slight amount of

CONAR ORDER BLANK

DIVISION OF NATIONAL RADIO INSTITUTE, 3939 WISCONSIN AVE., WASHINGTON 16, D.C.

opposition to any direct current flowing
through the coil, The second type of re~
sistance is the rf or ac resistance. At
most frequencies this is equivalent to the
dec resistance.

In the formula for Q, the resistance re-
ferred to is the ac resistance. At most
frequencies, this can be consideredtobe
equivalent to the dc resistance. However,
at extremely high frequencies we have
what is known as the "skin effect". This
is a phenomenon that occurs when the
electrons flowing through the wire tend
to shift their path of travel from the
center of the wire to close tothe surface
of the wire, This restricts the area avail-
able for the current to flow and thus
effectively increases the resistance, This
effect increases with further increases
in frequency. This is primarily a factor
at extremely highfrequencies and is nor-
mally taken into consideration only for
design purposes.
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Hertz or Cycles

THE EXPRESSION ‘CYCLES PER SECOND’
NOW CHANGED TO '‘HERTZ' TO HONOR A
GERMAN PHYSICIST

For many years we have usad the ex-
pression cycles per second, kilocycles
per second and megacycles per second
to describe the frequency of repetitive
waves. For example, a sine wave is a
repetitive waveform; it simply repeats
itself over and over again, The frequency
of the power line voltage, which is a sine
wave, is 60 cycles per second.

In place of the expression, cycles per
second, a new term, the Hertz, is now
being used. Hertz was a physicist who
many years ago studied radio wave
propagation. No unit in electricity has
been named after him and hence the
term Hertz was designated as an honor
to him and also as a unit of frequency
measurement. One Hertz is equal to one
cycle per second. 60 Hertz is equal to
60 cycles per second. We usually abbre-
viate the word Hertz Hz, thus instead
of writing the power-line frequency as
60 cps we can write it as 60 Hz.

In addition to the unit Hertz we have
the kilohertz and the megahertz. The
kilohertz is abbreviated KKz and is
equal to 1000 cycles per second or 1
kilocycle per second. The term mega-
hertz is usually abbreviated, MHz and
is equal to 100,000,000 cycles per sec-
ond or 1 megacycle per second.

Notice that the term Hertz not only
identifies the number of cycles, but also
the time as one second. Thus to properly
describe the power line frequency we can
say 60 Hz, but if we use cycles,we must
say 60 cycles per second.

You'l find the term cycles per second,
kilocycles per second and megacycles
per second used in all the older text
books and magazines. Even some later
text books still use these units. How-
ever, the general trend is toward adopt-
ing the new terms Hz, MHz and KHz.
Since you need to be familiar with both
sets of units, we will use both in the
following lessons. It will be worthwhile
to take time now to memorize the equi-
valents.

1 Hertz (Hz) = 1 cycle per second (1 cps)

1 Kilohertz (KHz) = 1 kilocycle per sec-
ond (1 k¢ ps)

1 Megahertz (MHz) = 1 megacycle per
second (1 mc ps)

T i
|

give...so more will live

HEART FUND
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——— HELP WANTED --- |

--- HELP WANTED --- |

-~ HELP WANTED -

The University of Michigan/Ann Arbor

NEEDS
QUALIFIED TV STUDIO ENGINEERS

Ideal applicant should be experienced in
installation, operation, and maintenance
of educational TV equipment and have his
license. Excellent oppottunities for ad-
vancement with expansion of TV center,

WRITE:

Peter G. Radzivckas, Interviewer
Professional and Managerial Placement
Room 1020, Administration Bldg.

The University of Michigan

Ann Arbor, Michigan 48104

SEARS ROEBUCK HAS OPENINGS
FOR RADIO-TV SERVICEMEN

Graduates or advanced students
good pay, exceptional benefits,
Washington-Baltimore Area

Contact:
Mr. Frank K. Fisher
Sears Roebuck Service Center
4700 West 41st Street
Baltimore. Maryland 21211
Phone: 301 523-2500 Ext. 401

TV SERVICEMEN
NRI Graduate needs TV Servicemen.
Some experience preferred.However,
will trainin color television servicing.

BURTAONSVILLE
RADIO AND TV SERVICE

CDOLDR TV SPECIALISTS
RCA - ZENITH - PHILCO

15508 DLD COLUMBIA PIKE

FRANK H. LEWIS. Prar. BURTONSVILLE. MD

Opening for Ist class FCC license holder

for combination engineer and announcer

at WAM Radio, 2727 W, Albert Dr,,

Altoona, Pd.
Contact: Mac Alarney
or

Brit Walton

814-944-9458

APPLIANCE TECHNICIANS

apply:

Albert's Appliance Repair
113 North Eighth Street
Garland, Texas

Radio-TV Grads and
Advanced Students. ... ..

positions available
throughout
u.S.

Color TV servicing man needed at Herndon House, |
Herndon Va. Good salary and fine working conditions.

Contact:

Mrs. Feldman at 471-4195

good wages
above aver. benefits

CONTACT:

Mr. Bob Barkley
Regional Office,
MONTGOMERY WARD,
6200 East St. John Ave,
Kansas City, Mo. 64123

WOSU=-TV ENGINEERING
2470 NORTH STAR ROAD
COLUMBUS, OHIO 43221
Openings for UHF transmitter operation and electronics

maintenance section. Immediate opportunities to apply
FCC First Class Radiotelephone license.
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Wanted - Electronic Laberatory Technician

Must be able to read blueprints and wiring diagrams,
and make operational setups for testing. Experience
in field of EMI preferred but not required. Must be
trainable to read RI/Fl meters and record data. Sal-
ary commensurate with talent.
Reply
Genisco Technology Corporation
10774 Tucker Street
Beltsville, Maryland 20705
301-345-8900

o NGINEERS

DRAFTSMEN

r

TECHNICIANS,

If you are interested in
a job in the N.,Y. state
area, Stanley J. Klein
Assn, Inc. will help you
relocate.The assignments
are immediate and chal-
lenging, the fee is paid
and the attention given

Where to write
if youwanta job as a
Marine Radio Officer ...... ...

AMERICAN RADIO ASSN ., 270 Madison Ave., New York,
N.Y, 10016

RADIO OFFICERS UNION, 225 W. 34th St., New York,
N.Y. 10018

MILITARY SEA TRANSPORTATION SERVICE, Commandant,
Atlantic Area, 58th St. & Ist Ave., Brooklyn, N.Y. 11220
or Commandant, Pacific Area, Naval Supply Center, Oak-
land, Calif. 94625

HUMBLE OIL & REFINING CO., Marine Dept., Box 1512,
Houston, Texas 77701

TEXACO OIL CO., Marine Dept., Box 1028, Port Arthur,
Texas 77640

LLOYD'S REGISTRY OF SHIPPING, 17 Battery Pl., New
York, N.Y. 10004

RCA COMMUNICATIONS, INC., Radiomarine Dept.,

69 Broad St., New York, N.Y. 10004

ITT WORLD COMMUNICATIONS, Employment Sect.,

67 Broad St., New York, N.Y. 10004

TROPICAL RADIO TELEGRAPH CO., Box 130, Higham,
Mass. 02043 or Box Drawer E, Pearl River, La. 70452

to each applicant is per-
sonal and confidential,
For further information
write:

1691 Highland Ave.
Rochester, N. Y. 11618
or phone 716 214-3580

Electronic Technician Trainee
for electronic systems instal-
lations and service. No exper=
ience necessary.

For interview call or write:

Alton Electronics Co.
1309 Jefferson Avenue
Woodlyn, Pa.

Phone: 833-1224

Radio Station WETT
Ocean City, Md.
3M

For holder of Customer Service Representatives.

First-Class License
Challenging position with growth potential.
Some announcing in addition to maintenance.

c . Mr. or Mrs. Grazier
ontact:  giation WETT, Box M
Ocean City, Md. 21842

Company looking for men for

3M Company

5504 Port Royal Road
Springfield, Va. 22151
Phone: 703-321-8400

NORGE authorized factory service and parts
trainees for the appliance industry.
Gaghan & Shaw

1011 Ninth Street N. W. [
Washington 1, D. C.

e . . . . Sun Electric Corporation
distributor is looking for quclified service 5024 Herzel

Beltsville, Maryland

Place

301-234-2686

enings for electronic
technicians
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DIRECTORY OF ALUMNI CHAPTERS

DETROIT CHAPTER meets 8:00 P, M.,
2nd Friday of each month, St. Andrews
Hall, 431 E. Congress St., Detroit.
Chairman: James Kelley, 1140 Liver-
nois, Detroit, Mich., VI-14972.

FLINT (SAGINAW VALLEY) CHAPTER
meets 8:00 P. M., 2nd Wednesday of each
month at Andrew Jobbagy's Shop, G~5507
S. Saginaw Rd., Flint, Chairman: Clyde
Morrisgett, 514 Gorton Ct., Flint,
Mich., 235-3074.

HAGERSTOWN (CUMBERLAND VAL-
LEY) CHAPTER meets 7:30 P. M., 2nd
Tuesday of each month at George Fulk's
Radio-TV Service Shop, Boonsboro, Md.
Chairman: Robert McHenry, RR2,
Kearneysville, W, Va. 25430,

LOS ANGELES CHAPTER meets 8:00
P, M., 2nd and last Saturday of each
month, at Chairman Eugene DeCaussin's
Radio-TV Shop, 4912 Fountain Ave.,
L. A,, Calif,, NO 4-3455,

NEW ORLEANS CHAPTER meets 8:00
P, M., 2nd Tuesday of each month at
Galjour's TV, 809 N. Broad St,, New
Orleans, La. Chairman: Herman Black-
ford, 5301 Tschoupitoulas St,, New
Crleans, La.

NEW YORK CITY CHAPTER meets 8:30
P, M,, 1st and 3rd Thursday of each
month, St, Marks Community Center,
12 St, Marks Pl,, New York City. Chair-
man: Samue! Antman, 1669 45th St.,
Brooklyn, N, Y.

NORTH JERSEY CHAPTER meets 8:00
P, M., last Friday of each month, Play-
ers Club, Washington Square (1/2 block
west of Washington and Kearney
Avenues), Kearney, N, J. Chairman:
William Colton, 191 Prospect Ave., N.
Arlington, N, J.

PHILADELPHIA-CAMDEN CHAPTER
meets 8:00 P. M., 2nd and 4th Monday
of each month, K of C Hall, Tulip and
Tyson Sts., Philadelphia, Chairman:John
Pirrung, 2923 Longshore Ave., Phila-
delphia, Pa.
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PITTSBURGH CHAPTER meets 8:00
P. M., 1st Thursday of each month, 436
Forbes Ave., Pittsburgh. Chairman:
James Wheeler, 1436 Riverview Dr.,
Verona, Pa, 15147,

SAN ANTONIO (ALAMO) CHAPTER
meets 7:00 P. M., 4th Friday of each
month, Beethoven Home, 422 Pereida,
San Antonio, Chairman: Sam Stinebaugh,
318 Early Trail, San Antonio, Texas.

SAN FRANCISCO CHAPTER meets 8:00
P. M., 2nd Wednesday of each month,
at the home of J. Arthur Ragsdale, 1526
27th Ave., San Francisco., Chairman:

Isaiah  Randolph, 523 Ivy St., San
Francisco, Calif.
SOUTHEASTERN MASSACHUSETTS

CHAPTER meets 8:00 P,M., last
Wednesday of each month at home of
John Alves, 57 Allen Blvd, Swansea,
Mass. Chairman: Walter Adamiec, 109
Taunton St., Middleboro, Mass.

SPRINGFIELD (MASS.) CHAPTER meets
7:00 P, M., last Saturday of each month
at shop of Norman Charest, 74 Redfern
Dr., Springfield, Mass. Chairman:
Br. Bernard Frey, 254 Bridge, St.,
Springfield, Mass.

Solution to Crossword Puzzle
- "M, .&,;
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DETROIT CHAPTERK is proud of their
chairman James Kelly. Jim was elected
to one of the Vice-Presidential positions
in the recent Nationzl Elections. He has
served as Chairman of the Detrait Chap-
ter for the past eight years, and his new
position is well-earned. Congratulations,
Jim!

chitizey

Here's Jim Kelly, one of the new INRIAA
Vice - Presidents , as he was sworn info
office by Asa Beltan.

Alumni News

John Pirrung. . . . President
Frankiin Lucas - - - - Vice-Pres.

James J. Kelley - . . . Vice-Pres.
Arthur Howard- - - - - - - - vice-Pres.
E. J. Meyer . . .. ... ... Vice-Pres.
T. E. Rose . . . Exec. Sec.

John Nagy, one of the Chapter's active
members, gave a lesson on Grayhill
Switch Terminology, and led a question
and answer period after his enlightening
talk.

At the next meeting Gill Sager, another
Chapter member, brought in a portable
TV set that had a reduced picture and
raster. Out came the NRI oscilloscope
and the VIVM, and together the mem-~
bers worked at troubleshooting the re-
ceiver.

Plans have been made to continue a
study of transistors so that the members
will be more familiar with solid-state
servicing.

Flint Chapter Works On
Something Old, Something New

FLINT (SAGINAW VALLEY) CHAPTER
held a discussion on Color TV seit uo
without the use of a color bar generator.
They found that it wasn't really so diffi-
cult, after all,
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Andrew Jobbagy and Clyde Morrissett
gave a demonstration of early day serv-
icing, They used a 1026 Atwater Kent
Radio.

Jim Windom called the Chapter's atten-
tion to the change in receiver tube
pricing, Price checking is in order or
money will be lost on spme of those
repair jobs.

L.A. Chapter Shares
Troubles, Viewpoints

LOS ANGELES CHAPTER members
know a gcod chairman when they have
one. They re-elected Gene DeCaussin
as their Chapter Chairman. Gene owns
his own Radic~TV Shop on Fountain
Avenue in Los Angeles and isvery active
in the Chapter. Congratulations, Gene!

Also to be congratulated are Bob Belew,
who was re-elected Vice~Chairman;
Gerry Dougherty,who was elected secre-
tary to take the place of Fred Travis who
decided to resign to take care of his
folks; and Kenneth Kellogg, who was re-
elected Treasurer.

Jack Greenberg, the Chapter's newest
member, brought in his TV set and to-
gether the members analyzed its trou-
ble -- a bad picture tube and power sup-
ply filter.

At the next meeting there was a lively
discussion about the antenna business.
The general opinion was that it is an ex~
cellent field for young men with ambition
and a knowledge of antennas,

New York Chapter
Has Speakers Galore

NEW YORK CHAPTER has certainly
been busy these past few months. First
they had their elections, The results
were: Samuel Antman, Chairman;
Albert Bimstein, Executive Chairman;
Sylvester N, Carter, First Vice~Chair-
man; Franklin Lucas, Second Vice-
Chairman; Roy DaSilva, Treasurer; and
Joseph Bradlsy, Jr., will continue as
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Secretary. Frank Lucas was also elected
to one of the Vice-Presidential positions
in the recent National Elections. Con~
gratulations, gentlemen!

Then they were visited by Tom Nolan,
a prominent memhber of the NRI technical
staff, who discussed and demonstrated
the NRI Color TV. He divided his dis-
cussion mto two parts; first he explained
the tuner and i-f sections and the Hori~
zontal output and High~Voltage sections
and then he covered the Convergence
and Chroma section. Mr, Nolan went
through all the adjustments several
times and explained the need for each
one, For most of the group his talk
represented new material, so it was
quite a slice of knowledge for one evening,
Roy DaSilva brought in his tape recorder
and Joseph Pagan brought a reel of good
tape, so the New York Chapter now has
a permanent record of Mr, Nolan's talk,

Then ths Chapter was visited by Mr, A,
Russell Thompson, of the New York
Telephone Company, who gave an in-
teresting and often amusing talk sup-
ported with colored slides on the sub-
ject of Expo '67.

For their next meeting the Chapter was
entertained by their own Vice-Chairman,
Pete Carter, whe spoke on the internal
workings and biasing of transistors.Sam
Antman, the Chairman, then demon-
strated how, with the aid of two capaci-
tors, a transistar radio could be used
to signzal trace another set.

North Jersey Continues
Study of Transistor Board

NORTH JERSEY CHAPTER held their
elections and the following men are to
be congratulated for being voted into
office: William E. Colton, Chairman;
Franklin Lucas, Vice-Chairman; Harry
Weitz, Secretary; and William Whitely,
Treasurer,

The Chapter continued its study of the
transistor board. The Chairman, William
Colton gave a very interesting lecture
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Harry Weitz, of the North Jarsey Chapter,
using the vtvm on the demonstration board.

using the instraction manual, He started
with the main features in preliminary
troubleshooting, such as visual inspec-
tion, points to check the voltage input,
and points to check current readings
which are very important in transistor
troubleshocting, The secretary brought
in a tough dog set, and the members
spent the rest of the evening trouble-
shooting it.

At the next meeting, Harry Weitz and
Bill Colton teamed up to discuss short
cuts for problems, the use of simple
instruments, IC circuits, and the use of
transistors in the future. Afterwards,
there was a gquestion and answer session,

Philly-Camden Chapter
Hears Talk on Color TV

PHILADELPHIA-CAMDEN CHAPTER
has added another member to its ranks.
He is EdSuplee of Wilmington, Delaware.
Welcome to the Chapter, Ed!

Ted Rose and Tom Nolan, of the NRI
staff, visited the Chapter recently. Tom
demonstrated the new NRI Color TV,
gave a talk on its circuits and explained
the basic differences between black-and-
white and color receivers. A question
and answer period followed, then all the
members enjoyed their usual sauerkraut
and hot dogs with all the trimmings.

The Chapter members are making good
progress in their Color TV class. We

Ted Rose, left, and Tom Nolan ot the
Philadelphia - Camden Chapter.

hear that Norman Roton is doing a
terrific job as instructor. They now
have a good RCA set to use for demon-
strations and practice. Pretty soon the
whole Chapter will be doing color!

Pittsburgh Chapter Visited
by Mr. Howard and Mr. Harvey

PITTSBURGH CHAPTER held their elec-
tions for 1968. The men elected
were: James Wheeler, Chairman; Joe
Burnellis, Vice~Chairman; William
Sames, Treasurer; Howard Tate, Cor-
responding Secretary; and George
McElwain, Recording Secretary. Con-
gratulations, gentlemen!

Officers of the Pittsburgh Chagter are :
bottom row, left to right; Mr. Wheeler,
Mr. Burnelis, Mr. McElwain, Mr. Sames;
top row; Mr. Kelly (director), Mr. Tate,
Mr. Lundy and Mt. Benes (directors).
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Mr. Howard and Mr. Harvey, representa-
tives from the Motorola factory, visited
the Chapter to discuss the Motorola
transistor Colcr TV, The program was
excellent, A few of the members missed
it due to -5° temperature, but those who
were there thoroughly enjoyed it.

San Francisco Chapter
Studies the B and K Analyzar

SAN FRANCISCO CHAPTER member
Harold Jenkins has been leading informa-
tive discussians about the B and K Ana-
lyzer. At one meeting he connected the
analyzer to the vertical section of a TV
receiver and showed the resuits. Then,
at thenext meeting, he substituted a new
vertical blocking oscillator transformer
into the TV receiver tc demcnstrate the
results,

The Chapter plans to continue working
on the vertical oscillator and output
section,

Busy Springfield Chapter
Welcomes Guest Speakers,
New Members

SPRINGFIELD (MASS.) CHAPTER has
had a number of visitors lately. At one
meeting two science and electronics in-
structors came to speaktcthe members,

Art Zavarella; on the right, 2aad Norman

Forest with the charts and machines they

brought when they spoke to the Spring-
field Chapter.
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In Memoriam

Mr. Anthony S. Kania, Oneonta, N.Y,
Mr. J. H. Hunter, Columbus, Ohio

Mr. L. M. Holland, Philadelphia, Pa.
Mr. Charles H. Colquitt, Detroit, Mich.
Mr. R. J. Salm, Montoursville, Pa,

Mr. E. J. Brophy, Jersey City, N.J.
Mr. Richerd M. Miles, Loyal, Wisc.
Mr. G. Proctor, Jr., Mooresville, N,C,
Mr. C. K. Slack, Frederick, Md.

Art Zaverella, from Westfield State
College, gave an interesting talk on the
theory of the oscilloscope, accompanied
by his own charts.

Norman Forest, from Technical High
School in Springfield, brougnt demon-
Stration scopes and audio generators
from the school to show the members
the mactlines in action and what can be
done withk them,

At a later meeting, Tom Nelan, from
NRI, gave an unforgettable lecture on
the CONAR Color TV. All the members

present enjoyed the lecture and learned

a great deal about dealing with color.

Two new members were presented to
the Chapter: Joseph Gregory and Robert
Niquette. Welcome, gentlemen!

All the members of the Springfield Chap-
ter were throughly entertainad by Tom

Nolan when he caome to spzak on the
CONAR Color TV.
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All Channel CONAR Custom 600

Color TV Kit

Complete with Cabinet—Nothing Else to Buy

www.americanradiohistorv.com —

Easier to build because it’s
designed for learning!

CONAR maintains its extraordinary leadership pace with another first—the
all new Custom 600 Color TV Receiver Kit. Here’s the first and only color
receiver kit on the market engineered especially for learning. This means
you'll find the Custom 600 tops for simplicity of design and ease of building.
The Custom 600 is not a copy of an existing receiver ''broken down” for
rebuilding. It has been designed by CONAR engineers from the chassis up
to provide the kit builder with a superb color instrument which will give
years and years of enjoyment.

Its functional, modular design, combined with the knowledge you gain
from building, will make it simple to make any needed repairs—and we're
willing to bet youw’ll make mighty few, for the Custom 600 is the work of a
project team selected from among our own engineers, technical writers and
editors who spent literally years on engineering, design and testing.

The Custom 600 uses printed circuit boards for fast, easy assembly and
every component is of first quality. Its design incorporates the latest advances
in the art of color receiver conmstruction. In addition to 21-tubes, this all-
channel receiver incorporates a transistor UHF tuner, transistor noise cancel-
lation circuit and sixteen solid-state diodes. The low voltage power supply
contains three silicon rectifiers. Everything, but everything, is supplied.
There is absolutely nothing extra for you to buy. The attractive bronze-toned
cabinet with wood tome accents will enhance any room in your home. The
receiver even includes separate gun killer switches which you will build in
to aid you later in making maintenance and servicing easier and more con-
venient, and a built-in cross hatch generator makes it easier for you to
adjust convergence so that you get true-to-life color.

Total learning design gives you a receiver kit with many circuit operations
readily observable through easy-to-get-at test points of novel design. All
hardware is engineered for accessibility. More important, circuitry not nor-
mally requiring maintenance is deliberately made mccessible. No matter that
you're not taking formal electronic training—just building the kit will give
you enough experience so that you need never call a service man. Basically
this is the same kit used to train NRI students.




poly-planar

AFTER A HALF-CENTURY OF PAPER-
CONE SPEAKERS, HERE, AT LAST,
IS A SPEAKER OF TOTALLY NEW
DESIGN TO GIVE YOU GREATER
FIDELITY, MAXIMUM VERSATILITY
AND AMAZING LOW COST.

The Poly-Planar’s amazing specifications (above)
make it the world’s first speaker to provide
truly superlative sound no matter where you
put it—under tables, in a wall or ceiling, in
door panels, in your car or boat, inside or out-
side, even under water. Use it as it is or cover
it, baffle it, enclose it. At the Poly-Planar’s
amazingly low price, the audiophile with a
flair for experimentation can surround himself

1018¢ *Heq*N ‘oRaey 1

TOTALLY NEW WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
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200SK
2 Lbs., P.P. Ins.

----- I AT T

|
SPECIFICATIONS: Power \J

capacity, 20 watts peak; frequency

range, 40 to 20,000 Hz.; input impedance, 8
Ohms; sensitivity, 85 db/m for 1 watt electrical
input; size 1-7/16” wx 113" d x 14-11/16” L.

S
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with sound at the cost of one medium-price
cone-type speaker. The Poly-Planar’s large
radiating area minimizes piston motion. Thus,
efficiency is high and distortion is low. We
suggest you order two to satisty yourself it’s all
we say it is, then order a half dozen to surround
yourself with sound you never dreamed possible
at this low price.
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