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Dear Reader,

While it has never been proven that better magazines
are made in country surroundings, the staff of Radio Main-
tenance Magazine believe this to be true.

Because of this and because we are always striving to
provide you with a bigger and better magazine, we are moving
to Montclair, New Jersey.

Radio Maintenance will continue to print more and bet-
ter articles for the radio serviceman.

Please address all mail to our new address;

Radio Maintenance Magazine
460 Bloomfield Avenue

Montclair, New Jersey

Yours very truly,

Radio Maintenance Staff
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NOW . .. OHMITE makes available to you three Little
Devils of exceptional ruggedness and stability!

Millions of these tiny molded fixed composition re-
sistors have been used in critical war equipment and in
the nation’s foremost laboratories. They meet Joint Army-
Navy Spec fication JAN-R-11, including salt water immer-
sion cycling and high humidity tests. They can be used
at their full warttage ratings at 70°C (158°F) ambient
temperatute. They dissipate heat rapidly—have low noise
level and low voltage coefficient.

Ratings for maximum continuous RMS voltage drop
are high: 500 volts for the 13 watt unit—1000 volts for
the 1 watt unit—3500 volts for the 2 watt unit. Units
have high insulation breakdown voltage.

Resistance value and wattage
are marked on every unit for
quick identification.
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Meet Joint Army-Navy Specification JAN-R-11

AVAILABLE FROM STOCK IN STANDARD Little Devils are completely sealed and insulated by their
RMA 10% TOLERANCE VALUES molded plastic construction. Leads are soft copper wire,
I T hardened immediately adjacent to resistor body—strongly
TYPE SIZE | RESISTANCE | MAXIMUM LIST anchored—and hot solder coated.
— | LENGTH DIAM. RANGE Vours PRICE Light, compact, easy to install. All units color coded.
I'/ Watt 3" %s” 10 Ohms Resistance value and wattage are marked on every unit
BuL 8 e 29 t;:e 200 e for quick identification. Available from stock in Standard
— T Ohg. RMA values from 10 ohms to 22 megohms.
ms Little Devils are ready for any job . . . anywhere. And
e T y y ) y
1 Weatt e 7% 29 ;:e 1000 17¢ they’re low in cost. Order them now!
10 Ohg. AVAILABLE ONLY THROUGH OHMITE DISTRIBUTOKS
ms
e 3500 25¢ OHMITE MANUFACTURING COMPANY
22 Meg. 4912 FLOURNOY STREET, CHICAGO 44, U.S.A.

Visit Booth 72 at the Radio Parts and
Elcctronic Equipment Show — May 13 to 16

OH.

TAP SWITCHES « CHOKES  ATTENUATORS

Send Now for
BULLETIN No. 127

Gives complete data and list
of RMA values. Includes di-
mensional drawings and
handy color code. Write for
it today!
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Your copy of the complete, new Concord Cata-
log is ready! It offers you the greatest selection
of guaranteed quality RADIO SETS, PHONO-
RADIOS, RADIO PARTS., TEST INSTRU-
MENTS, BOOKS, TOOLS, AMPLIFIERS
AND ACCESSORIES, AMATEUR KITS AND
SUPPLIES . . . page after page of post-war-
engineered equipment and parts you have long
been waiting for. All standard, top-quality lines.
Thousands of items. Money-saving prices. See
the thrilling MULTIAMP Add-A-Unit Ampli-
fiers, brand new in the field, with sensational
new flexibility, fidelity and power —EXCLU-
SIVE with CONCORD. Your copy is ready. ..
and it’s FREE. Rush this coupon today.
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Proof Converts A Doubter

We admit that our advertising of “VOMAX” describes the ‘“one and only” . . . a
v.t. multi-meter so new, so modern that it tops the list. Yet we know our each and
every statement to be hard fact. Writes a converted “doubter’’:-

. I would not part with VOMAX for any money . . . | read with con-
siderable interest your articles in July and August QST ‘Taming the Vacuum
Tube Voltmeter.” Your claims as to this instrument’s ability as a Dynamic
Signal Tracer were taken with a grain of salt, however, because | had
considerable experience using the vacuum-tube voltmeter as a signal tracer

and in most cases results were far from satisfactory. | have used the
‘VOMAX’ as a signal tracer on several jobs and am more than pleased with
the results . . . | was also pleased to find the instrument so stable and free

of zero shift. This stability was another of your advertising claims which |
took with a grain of sait.” (Signed) A satisfied serviceman, Clarence F.
Hartzell, Altoona, Penna.

If that isn’t proof to the hardest boiled technician, may we mention “VOMAX’ order and reorder by
the U. S. Bureau of Standards? And as a clincher, you know that when your jobber is enthusiastic, it's
because he has something of real value to you.

Say all eight New England stores of Hatry & Young; Radio-Wire-Television; Radio & Appliance
Corp. of Nashville: “We and you, our customers, have waited a mighty long time for . . . ‘VOMAX'—
it's more than we expected.”

Say Radio Equipment Distributors, Los Angeles; Burstein-Applebee, Kansas City; Walker-)imieson,
Chicago; Mac’s Radio Supply, Southgate, Calif.; Arrow Electronics, New York: Rhode Island Distrib-
uting Co., Pawtucket; Lew Bonn Co., Minneapolis and St. Paul; Wholesale Radio Laboratories, Council
Bluffs; Terminal Radio, New York; Newark Electric of Chicago and New York; Lukko Sales, Chicago;
“In our critical opinion these features establish ‘VOMAX' as standard of comparison.”

To tie the knot of acceptance and superiority even tighter, Bendix is now recommending “VOMAX"’
to all BENDIX RADIO distributors and dealers to insure top-flight service.

Your favorite jobber can probably squeeze your “VOMAX' out of his monthly allotment—if you
act fast . . . while it's still only $59.85 net.

Be sure to visit Booth 16 at the Radio Parts Show, Hotel Stevens

Send postcard for complete specifications of OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT
“VOMAX,” new 904 Capacitance~Resistance

Bridge, 905 ‘“‘SPARX’ and other new, post- c A

war, SILVER measurement and communication % |

products. See them at the Chicago Trade Show, 1240 MAIN  STREET, HARTFORD 3, CONNECTICUT
May 13 thru 16.
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PA

, Ystems by C. G. McProud

This is the second article on public address systems. It covers the layout of
equipment for indoor installations. Four common types of installations are

discussed.

NE OF THE FIRST THOUGHTS that

occurs in the mind of the radio
service man who is considering the
addition of public address system ac-
tivities to his already varied lines of
endeavor is, “How do I go about
selecting the right type of system for
a client’s installation?” While we dis-
cussed the general features of PA
systems in the first article in this
series, the details of the individual
installations were purposely avoided.
These details are sufficiently impor-
tant to warrant further treatment,
which is the purpose of this article.

Let us assume that a client arrives
at your shop one bright Monday
morning, with a desire to have you
make a PA installation for him. He
will probably ask you “What kind of
a system do I need, and how much
will it cost?” At this point, the ques-
tion is about as easy to answer as
“how long is a piece of string?” You
will have to know what use is to be
made of the system, how large a room
is to be covered, how many people
will be in it, what is the average
noise level in the room, and the
nature of the entertainment—instru-
mental, vocal, or just speech—that is
to be amplified. You will need to
know all these conditions in order to
determine the
whether phonographs,
or remote lines from a centrally-op-
erated music distribution system; the
type and size of amplifier required;

number of inputs,

microphones,

the number, type and size of speakers
required; and the extent and type
of wiring necessary. It is necessary
to know all these things before you
can offer an equitable bid on the
cost of the job, otherwise you will
not remain in the PA business for
long.

After you have all of this informa-
tion, you will want to prepare your
bid in a suitable fashion, giving
complete specifications for the in-
stallation, outlining both the char-
acteristics of the system and your
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responsibilities with regards to its
performance, together with your price
for the complete installation.

In this article, we propose to show
the steps involved in making these
determinations, and to outline the
information that should be incorpor-
ated in the specification and bid. We
will therefore take a “case history”
of each of several installations, dis-
cussing them from the first time we
see them until we have settled upon
the equipment to be used for each.

The First Problem

The first installation that we are
to make is a fairly simple one. It is
a small lecture hall, 40 x50 feet,
commonly seating about 150 people,
as in Fig. 1. The method of planning
comprises four steps— determining
the microphone and speaker place-
ment, determining the amplifier gain
necessary, and then deciding upon the
amplifier and its placement. After
that, planning the best method of

making connections between the vari-
ous components.

An inspection shows us that the
walls of this hall are hard, and there
are no acoustically-treated surfaces
to reduce reverberation. Therefore,
to avoid feedback trouble, we select a
microphone of the unidirectional type,
which is effectively ‘“dead” from the
back. This will eliminate the possi-
bility of feedback from the sides and
back of the hall, and we will only
have to be sure that there is not too
much reverberation from the front
end of the hall, that is, from behind
the performer. Figure 2 shows the
directivity pattern of the microphone,
as located on the stage.

With regard to the speakers, we
must again remember that they must
be so mounted that the sound from
them reaches the listeners at the
same time as that from the perform-
er. Another good point to remember
is that the people in the front rows

Fig. 1.
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Dimensions and arrangements of lecture hall.
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will have no trouble in hearing the
performer without sound reinforce-
ment. Therefore, it is a good plan to
place the speakers fairly high up. As
this hall is nearly square, it is desir-
able to place one a little to each side
of the center. An effective arrange-
ment is shown in Fig. 3.

In order to determine the gain
required in the amplifier, we must
first decide upon the amount of power
required to furnish sufficient rein-
forcement for this particular appli-
cation. Using Fig. 4 we can arrive
at the power required for a room of
any size, as measured in cubic feet
of volume. This particular room has
a ceiling height of 20 feet, and there-
fore has a volume of 40,000 cubic
feet. From the curve of Fig 4, we
see that this installation will require
just under ten watts of power when
used with efficient speakers. To be

sure of being on the safe side, and
because most medium-sized amplifiers
are rated at fifteen watts, we will
select one of that output. To be sure
of sufficient gain, we must determine
corresponding to fifteen

the level

RADIO MAINTENANCE e MAY,

watts of output power; then we must
ascertain the output level of the
microphones to be used. With this
information, we can immediately cal-
culate the total gain required to bring
the signal at the output of the micro-
phone up to the level necessary for
the speakers. Table I shows the lev-
els corresponding to various power
outputs commonly encountered in PA
amplifiers.

TABLE 1
VU/Watts Relationship
(Approximate)

Power = Level Power Level

Watts vU Watts vU
5 +37 30 +45
10 +40 60 +48
15 +42 100 +50
20 +43 150 +52

From this table, we see that the
level required from this system is 42
vu. (Vu, meaning volume units, indi-
cates a specified number of db above
or below a reference power of 1
milliwatt, which corresponds to 0 vu.
It also indicates that the measure-

1946

UNI-DIRECTIONAL
MIC.

Fig. 2.
selected for lecture hall installation.

Directivity pattern of microphone

ment was made with a meter of speci-
fied characteristics, and on program
material, rather than on a steady
tone.)

Next we must check the microphone
sensitivity. All manufacturers do not
rate their products in the same man-
ner, so that when you read in a cat-
alog that the output of a microphone
is —55 wvu, for example, you must
read further. Ratings are given in db

— To Following Page

Fig. 3. Completed installation of PA
system in lecture hall, showing amplifier
off-stage at left, microphone and addi-
tional microphone outlets, speaker place-
ment, and remote control position at back
of left wall, together with the wiring.
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below one milliwatt for 10 bar sig-
nals, db below one volt per bar, db
below one volt for a 10-bar signal, and
in numerous other ways.

To compare these methods of rat-
ing microphone sensitivity, it is nec-
essary to know the average power in
various sounds. Sound pressure is
measured in dynes per square centi-
meter, and a pressure of one dyne
per square centimeter is commonly
called one barye (from the Greek
word meaning “heavy”), abbreviated
bar. Air pressure due to speech rang-
es from 0.003 to 3.0 bars, with an
average of 0.4 bars. For musie, the
pressure ranges from 0.5 bars to 1250
bars. Therefore, a rating of a certain
sensitivity “per bar” gives a fairly
safe average for speech, but a pres-
sure of 10 bars is somewhat above
that encountered in speech. It must
also be remembered that a specified
output for a pressure of 10 bars
.differs by 20 db from a specified out-
put of the same microphone for a
pressure of 1 bar. Therefore, we may
make the following tabulation:

TABLE II

Comparison of Microphone Ratings
Correction

Sensitivity Given Factor

db below 1 mw/1 bar 0 db

db below 1 mw/10 bars —20 db

db below 1 volt/bar 2 db

db below 1 volt/10 bars —18 db

With this information we can rate
a microphone in values that mean
something to us. To return to the
installation we were discussing, we
had determined that the output level
was + 42 and from catalogs, we find
that the level from the microphone we
selected is 55 db below 1 wvolt per
bar, which is 53 db below zero level
for speech power. (Note that we
added the correction factor of 2 db
to the negative value of 55 db, to
arrive at the negative value of 53 db.
55 db below 1 volt means that the
level is —55 db with respect to 1
volt.)

Therefore, we need an amplifier
with a2 minimum gain of 95 db, al-
though for safety, it would be advis-
able to have a gain of at least 105
db. This, we note from the catalog,
is readily obtainable.

We now must consider the place-
ment of the amplifier. In a hall of
this type, it is advisable that the
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control operator be seated at a point
where he can hear the effect of the
reinforcement. For this reason, the
amplifier, or at least its controls,
should be located at the back of the
hall. Inasmuch as this entails a lot
of microphone cable, which must be
shielded, and which is relatively ex-
pensive, this is a good time to con-
sider an amplifier that is equipped
for remote control by electronic
means. There are many of this type
of amplifier on the market, and the
use of one would eliminate the neces-
sity of running a lot of microphone
cable, and at least the same amount
of speaker cable, from the stage to
the back of the hall. By using an

COMPONENT
1 Microphone

TYPE AND CHARACTERISTICS

Uni-directional, —55 db

amplifier with remote control, it is
possible to make the installation with
a three-wire unshielded cable, which
simplifies the installation somewhat.
This wiring, as well as the amplifier
location, is shown in Fig. 3. This is
the type of installation in which it is
sometimes advisable to provide a lapel
microphone for speakers who insist
on walking back and forth across the
stage while they are talking. This
type of microphone hangs around the
neck of the speaker on a strap or
attaches to his coat lapel and “fol-
lows” him wherever he goes.

We have completed the layout for
this type of system, and have arrived
at the following list of material.

PLACEMENT

Stand on platform

1 Microphone Lapel Type, —62 db Performer’s person
1 Stand Heavy base, for stand mike On platform
2 Speakers 12-inch PM dynamic, 10-watt type Above and slightly
to either side of cen-
ter of platform
2 Housings For above speakers As above
1 Amplifier I5-watt, 105 db gain, equipped for Offstage where con-
electronic remote control, two micro- venient, but close to
phone inputs stage
Cable Single-wire, shielded, for mikes, #14
rubber covered, for speakers 3-wire,
for remote control
40
2
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VOLUME IN THOUSAND CUBIC FEET
Fig. 4. Curve showing approximate power required for adequate coverage of rooms

of various cubical contents. Upper limits of shaded area should be used for locations
with high noise level, or where maximum fidelity of music reproduction is desired.
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Fig. 5.

Stage in Center of Room

Our next installation is a little more
difficult. It is for a tavern which has
an oval bar of which the owner is
justly proud. In the center of this
bar is a platform on which an instru-
mental trio performs, with occasional
vocal numbers by the pianist of the
group. The other two instruments are
a guitar and a saxophone. Figure §
pictures this location, before we have
installed the equipment.

This type of installation is a little
unusual for PA systems, for it re-
quires that the distribution of sound
be in an angle of 360 degrees, with
the speakers sensibly located at the
same point as the source of sound.

This statement needs some ampli-
fication. Whenever a sound is heard
coming from two or more sources at
different distances from the listener,
the difference in the time it takes the
sound to reach the listener’s ears
causes it to have the characteristies
of an echo, and the intelligibility is
lost. It may be stated as an axiom
for PA work that speakers should
be so placed in relation to each
other, and to the original source of
the sound, if that is also within the
range of the listener so that no lis-

Fig. 6.
with entertainers’ platform in center.

RADIO MAINTENANCE e MAY,

Completed installation of PA
system in usual arrangement of oval bar
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Dimensions and layout of bar with stage for entertainers in center of room.

tener will hear the sound from more
than one source unless he is equi-
distant from those he hears.

Getting back to the oval bar, we
are practically forced to place the
speakers directly above the perform-
ers, or, under the worst conditions, in
a cirele centered over the performers’
platform. If the ceiling is sufficiently
high, or if there is an attic over the
roon, it is possible to use a speaker
which is designed for just such an
application. This type of speaker,
known as ‘“radial” is composed, es-
sentially of two concentric horns with
different curvature, with the sound
coming out between the two and being
distributed equally in all directions.
Another possibility is to construct a
false ceiling suspended about three
feet below the ceiling of the room,
directly over the performers, and to
mount the speakers above this false
ceiling. This is the least expensive
of the possible solutions, and in addi-
tion, presents decorative possibilities.
For these reasons, we will use this
type of speaker assembly, as shown in
Fig. 6. which shows the completed
installation.

Having made this decision, we now
come to the choice of types of micro-

Fig. 7.

phones used on entertainers’ platform,

Directivity pattern of micro-

phones, and the placement of them.
Since the pianist is also the vocalist
of the group, it is a good idea to
provide him with a microphone above
the keyboard, so positioned that he
can sing into it while playing. For
the other two instruments, another
microphone must be furnished. Due
to the high volume from the speakers
directly above the performers, the
use of a microphone with some direc-
tional characteristics is advisable for
the vocal position because this micro-
phone will generally be operated with
greater amplification than the other
one due to the lower level from the
piano and voice. The ribbon miecro-
phone has directional characteristics

—> To Following Page
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which are adaptable to the singer’s
use, as the pattern will resemble two
spheres side by side with the micro-
phone located at their point of con-
tact. For the other microphone, we
shall use a crystal unit, non-direc-
tional, since crystals are of naturally
high impedance, and they may be
connected directly to grid circuits
without the use of transformers. This
will help in keeping the cost down.
Figure 7 is a plan view of the ele-
vated stage with the directional pat-
tern of the microphones. It will be
noted that this pattern effectively
places the speakers in a ‘“‘dead” area,
thus reducing possible feedback prob-
lems.

Analyzing the requirements of this
installation, we decide upon a 20-watt
amplifier. The calculations for ar-
riving at the required gain from the
amplifier are made in the same fash-
jon as in the previous installation,
and for that matter, for all installa-
tions.

As to its placement, the client de-
sires that the amplifier be located
under the performers’ platform so
that one of the bartenders can operate
the controls. Figure 6 shows the
amplifier adjacent to the cash regis-
ter, together with the locations of
the microphone cables, which make
very short runs from the mike stands.
In order to keep the cables to the
speakers as much out of sight as pos-
sible, and far away from all micro-
phone cabling, these output leads are
run along the back bar and up a col-
umn thence across the ceiling in a
false wooden bheam, as shown in the
drawing.

DANCE HALL

—~—
~

Fig. 8.

\\
~ \\\
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Dimensions and layout of dance floor and refreshments room.

MATERIAL LIST—BAR INSTALLATION

COMPONENT TYPE AND CHARACTERISTICS

I Microphone Ribbon —60 db

1 Miecrophone Crystal —55 db

PLACEMENT

Gooseneck stand o-
ver piano keyboard

Floor stand

1 Stand Gooseneck, attachable to piano for
ribbon microphone
1 Stand Floor type, for crystal microphone
4 Speakers High quality, PM dynamic In structure over
platform.

1 Amplifier

Cabling

20-watt, 112 db gain, with inputs for
at least two microphones

Below platform, ad-
jacent to cash reg-
ister

Shielded, for microphones # 14 Rub-

ber-covered for speakers

Two-Room Installation

Our next problem involves a 25 by
50 foot dance floor, and a refreshment
room 30 x30 feet adjacent to the
dance floor, connected together by a
door, as pictured in Fig. 8. The
orchestra plays from a platform at
one end of the dance floor, and it is
required that the sound equipment be
capable of reinforcing the orchestra
and singers to the dancers, and that
it shall reproduce the program in
the refreshment room. This type of
installation presents no particular
problems, and the analysis of the
requirements is performed in the
same manner as for the previous in-
stallations. The orchestra is composed
of ten musicians, and features “sweet”
music, having for its main feature a
trio of violins. The usual soloist
sings the vocal choruses. The ampli-
fier is to be placed so that the pianist
can operate the controls. Adjustment
of the volume from the speakers in

MAY,

the refreshment room is to be handled
by an attendant at the bar.

With this type of orchestra, it is
necessary to provide three mikes,
especially when the best overall effect
is to be had. One should be placed
in such a position that it can pick up
the entire group, one should be placed
to pick up the string section separate-
ly, and a floor mike should be avail-
able for the use of the vocalist. For
these various uses the choice of types
and their location should be approxi-
mately as follows: For the overall
pickup, a uni-directional microphone,
mounted about eight feet above the
floor of the orchestra platform, so
oriented that its directivity pattern
encompasses the entire orchestra, its
placement favoring the strings slight-
ly; for the vocalist, a dynamic micro-
phone on a heavily-weighted floor
stand at the center of the front of
the platform is recommended; and
for the string section, best results

Fig. 9.
phones used for stage or dance floor.

Directivity patterns of micro-

Ribbon microphone is suspended above

violin section, with maximum pickup
from strings.
1946 e RADIO MAINTENANCE



Fig. 10. Completed installation of PA system in dance and refreshment rooms, showing location of components, wiring, and

are generally obtained by use of a
standard ribbon microphone, which
by the way, seems most suitable for
“sub-tone” close-up clarinet playing.
The location of all of these mikes and
their directivity patterns is pictured
in Fig. 9.

The speakers for the dance floor
should be well up against the ceil-
ing, and directed so that the center
line of the speakers cuts the floor
level at the back wall. Again, the
speakers should be directly above the
orchestra, and none should be any-
where else in the room. In order to
keep down the sound level from the
speakers in the area immediately
in front of the orchestra, the speakers
should be mounted in some form of
directional baffle, preferably made of
wood. Figure 10 shows the optimum
placement of these speakers, as well
as for the speakers in the refreshment
room. The location in this latter
room was chosen so that the delay
between sounds from the two sources
—the orchestra and speakers ahove
it, and the speaker in the refreshment
room—is reduced to & minimum at the
entrance, which is the only place
where both speakers would be heard
at the same time. Speakers of good
locations, the recommended type be-
ing the newer concentric speakers like
the Altec-Lansing “Duplex”, the
Stephens ‘“Tru-Senic”, or the Jen-
sen speaker of similar design.

Figure 10 also shows the place-
ment of the amplifier, alongside the

—> To Page 26

volume control for refreshment room speaker.

Component

1 Microphone

1 Microphone

1 Microphone

1 Stand

3 Speakers

2 Housings

1 Housing

1 Amplifier

1 Table

1 T-pad

Cabling

RADIO MAINTENANCE ® MAY, 1946

DANCE HALL
MATERIAL LIST

Type and Characteristies Placement

Uni-directional, -55 db Supported fromn ceiling
about 8 ft. from floor

Xibbon, -62 db Supported from ceiling
close to string section
Dynamic - 50 db Floor stand, for singer
Heavy base, for dynamic Front of orchestra platform
make
High-quality, PM dynamic 2 over orchestra, 1 in re-

freshment room

Directional baffles for above Over orchestra platform
speakers

Well-mounting cabinet, for One wall in refreshment
speaker room

30-watt, 112-db gain, with One solid table by pianist
inputs for at least three
microphones

Heavy construction, for On platform, near pianist
amplifier

15 ohm, 10-watt, constant Under bar in refreshment
impedance, for speaker room
control

Shielded, for mierophone;
No. 14 rubber covered,
for speaker lines



Ringi he Bell
I“glng i e e by Peter Markantes

Some important pointers to
help you sell your service
on those outside jobs.

HE SERVICEMAN who calls at a

customer’s home must be a sales-
man in every sense of the word. He
must observe, at all times, every one
of the dozens of written and unwrit-
ten laws of successful salesmanship
if he is to create the type of customer
satisfaction which constitutes the
most profitable type of advertising—
personal recommendation by pleased
customers.

Almost invariably, the most pros-
perous radio man in any community
is the man who practices business
psychology and applies the principles
of consumer-tradesman relationships.

To the oldtimer, these practices
are second nature—he has followed
them for so many years that their
application is effortless. To the new-
comer, there is a danger that they
may appear hackneyed—so common-
sense and simple that they may be
dismissed with only a casual thought.
No worse mistake could be made.

The ability to gain a customer’s
confidence and respect is of primary
importance, even greater than techni-
cal knowledge and skill. There will
be some who may argue with this
statement, but it has been the au-
thor’s personal experience that a
radio man, who is not at the same
time a good businessman, can hever
hope to survive in a highly competi-
tive craft such as radio servicing.

On the other hand, a man whose
technical knowledge may be some-
what limited, judged by the standards
of topnotch technicians, can never-
theless become highly successful if he
is an accomplished salesman.

This is not to say that business
“know-how” can replace technical
skill or that the serviceman can afford
not to make an effort to increase his
familiarity with developments in the
field, but rather to point up the im-
portance of good business practice.

Emerson may have been correct
when he propounded his much - re-
peated theory concerning the manu-
facture of better mouse traps, but
when a dozen competitors build
“mouse traps” as good as yours, then
something extra is required if the
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world is to “beat a path to your
door.”

Before the war this something ex-
tra in all too many instances took
the form of “free service calls,” “any
radio fixed for $1.00,” “charges made
only for parts.” Numerous other
artifices gave the servicing profession
an unsavory notoriety.

To some, this something extra may
be a trade organization that will
suppress these ruinous practices. I
believe that if and when a national
organization is formed, it will benefit
most those whose theories of business
practice are in agreement with the
simple doctrines I shall illustrate.

Rest assured that no organization,
however powerful or restrictive, will
force John Q. Citizen to admit into
his home a slovenly, unkempt boob
who doesn’t know enough to remove
his hat or wipe his muddy shoes on
the front doormat.

To me, radio servicing is a profes-
sion, and if its members are to ap-
pear before the public as professional
men, they must look and act the part.
In this connection, perhaps the most
important requirement is that of a
neat, well groomed appearance. The
outside serviceman should not find it
necessary to carry a tool bag with
the legend “radio service” emblazoned
in bold characters in order to enable
the housewife to distinguish him from
the garbage collector. Neither should
he go to the extreme of patent leather

shoes and manicured fingernails.

It should suffice merely to make
sure of a decently clean suit, shined
shoes and an occasional visit to the
barber.

Many men — particularly those
whose time is divided between out-
side ecalls and bench work or auto
radic servicing — will find this diffi-
cult. It is not an unreasonable ob-
jective, however. To the man who
says he can’t afford to wear his best
clothes on the job, the only answer
is, “You can’t afford not to wear your
best.”” Another requirement is that
an cutside man be able to converse
intelligently with a -customer and be
able to sell himself and his services
in a dignified, restrained, yet force-
ful manner. This doesn’t require
linguistic ability to the extent that
every utterance is a polysyllabic pon-
derosity, but if you are the “dees”
and ‘“dose” type, you might better
find some other field of endeavor.

The “do’s” and “don’ts” of dealing
with the customer on outside jobs
are many. Rather than indulge in
a pedantic recital of them, I shall
endeavor to trace, from start to fin-
ish, two hypothetical case histories
which will serve to illustrate some
of the guiding principles.

First, let us consider the case of
Joe MacJerk.

It is Saturday afternoon and Joe
is deeply involved in an “intermit-
tent.” Surrounding the radio are a

’scope, signal generator, V.T.V.M.
and multi-tester. Emerging from the
chassis, in a manner reminiscent of
a Dali painting, is a fantastic array
of clip leads, probes, and test cords.

We find Joe standing in the fore-
ground of this interesting tableau, his
brow furrowed in concentration. With
practiced hands, he throws switches
and turns dials. Suddenly, a gleam
of triumph lights his eyes as the
’scope shows the picture he has been
awaiting. At that precise instant the
phone rings.

In disgust and aggravation, Joe
throws the pliers on the bench, walks
to the stand, and removes the phone
from its cradle. With the smooth,
dulcet tones of a pure-bred bull who
is about to sink a horn into the mid-
section of an annoying matador, Joe
says,

“Yeah?”

There is a moment of silence at
the other end and then, hesitantly, a
feminine voice asks,

“Is this MacJerk’s Radio and Tele-
vision Service ?”

“Yup.Y)

Again hesitantly, “My radio has
stopped playing. Would you be able
to come to my home and fix it?”

By this time, Joe realizes that he is
talking to a prospective customer.
Adopting a confident tone, he replies,

“Yes sir” and, as an afterthought,
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RINGING THE BELL

—> From Preceding Page

“Whatcher name and address?”
(Note Joe’s ability to obtain the per-
tinent information with a minimum
of fuss and gab.)

“This is Mrs. John Walsh, 1316
Washington Avenue.”

This information results in a fren-
zied search for pencil and paper, but
Joe’s efforts are fruitless. Loath to
trust his memory, he saves the day by
asking, “Would ya hold the line a
minute, lady? I can’t find my pencil.
Dat lousy helper of mine musta
walked off with it. You know how
help is nowadays. Ha, Ha, Ha!” (Ob-
serve clever introduction of humorous
note to relieve an awkward situation.)

Some minutes later, Joe crawls
from under the bench with a pencil.

“Okay, Mrs. Welch. What’s the
address again?”

“1613 Washington Avenue, and the
name is Walsh: W-A-L-S-H”—this in
a chilly tone affected chiefly by those
fortunate souls who do not suffer
with names like Zybyschowicz.

“Qh, sure, Mrs. Walsh. Whatsa
matter with the set, lady?”

Despite the directuess of the
query, the subject is one that is close
to Mrs. Walsh’s heart and she begins
a lengthy discourse on a host of
symptoms that have to do with
strange noises emanating from her
instrument when a light switch in an
adjacent room is turned on, or when
someone stamps across the living
room floor.

With a gentle sigh and a heaven-
ward glance of eyes as if to seek
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patience with the opposite sex’s ten-
dency for loquacity, Joe listens stoic-
ally. When Mrs. Walsh has reached
a point where a pause for breath is a
necessity, Joe seizes his opportunity
and interjects. “That’s okay, Mrs.
Walsh, I'll fix it. Don’t worry. Tl
be there about 7:00 P.M. Goodby and
thanks for the business.” (Note busi-
ness-like setting of time for call at
hour when family is most apt to be
sitting down to dinner. This tech-
nique may not win friends but it
always influences people.)

The remainder of the afternoon
passes uneventfully. Joe fixes three
more sets before the clock says 6:45.
Although he is aware that 1613
Washington Avenue is a good 30
minute drive, Joe is in no hurry
since he has always reasoned that
punctuality may give the impression
that he is hungry for business.

As he is about to pack his service
kit, he suddenly realizes that he for-
got to ask Mrs. Walsh what make of
radio she owns. Since his kit will
not hold more than a dozen tubes,
this poses a problem, but Joe solves
it by optimistically concluding that
tube trouble was not likely. Packing
a few condensers into the kit, and
making a mental note to clean that
bag out one of these days, he leaves.

Joe makes all the red lights and
gets stuck in two traffic jams so it
is 7:40 by the time he arrives at
Mrs. Walsh’s. He is surprised to find
that it is in a very fashionable sec-
tion. Although Joe is the type who
may be placed in the category labeled
“mental midgets,” he is not so far
gone that he can’t realize his baggy
pants, dirty shoes, and greasy pull-
over sweater are slightly out of place
in an environment like this.

With publicity-created nonchalance,
he pauses at the front door to light
a cigarette, then rings the bell.

As Mrs. Walsh opens the door, her
smile of welcome quickly changes into
a glance of consternation. He re-
moves his cap, and in a very crisp,
business-like manner, he announces,
“MacJerk’s Radio and Television
Service.”

Recovering, Mrs. Walsh says, “Oh
yes. Won’t you please come in?”

To a more sensitive ear, the tone
of the invitation would have given the
impression she was hoping for an
answer in the negative.

“Sure,” graciously accepts Joe,
struggling with a momentous prob-
lem: He has two bags, one cap, one
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cigarette and only two hands.

What to do?

With his customary lack of indeci-
sion, he places the cigarette back in
his mouth, the cap on his head, and
picks up the bags.

Mrs. Walsh ushers him into the
living room and nervously introduces
him to the man of the house who is
at the moment seated behind the eve-
ning newspaper. It would not require
the services of a physiognomist to
deduce that Mr. Walsh is slightly
displeased because his dinner has
been delayed pending the arrival of
the radio man.

In answer to Joe’s “How d’ya do?”
Mr. Walsh grunts a very non-com-
mittal “harumph” and gives his
spouse a look which asks, better than
words, “Where did you find this char-
acter ?”

Joe walks over to the radio and
turns it on. By this time, the ash
on his cigarette is about an inch long,
so he stops to cross the room and
snub the butt on a clean ash tray.
(Note his concern for Mrs. Walsh’s
rug.)

Returning, he picks up a vase from
the top of the console and carefully
places it on the mantel. A white lace
doily is more of a problem, but Joe
solves it by picking it up with one
hand so that there will be only one
set of greasy fingerprints on it. The
coast clear, he swings the cabinet
out from the wall and goes to work.

A vigorous tapping on the tubes
produces results—a ’55 when tapped,
starts the set playing for an instant.
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Being methodical, he decides to re-
move the chassis and make certain
that everything underneath is in
order.

He opens his tool kit and after a
bit of digging around, during which
a few ends of wire and an empty
tube carton fall to the floor, he finds
his set of socket wrenches and pro-
ceeds to remove the chassis. Some
minutes later, having left his finger
prints on the white window sill and
the drapes when he disconnected the
aerial lead-in, Joe has the set and
speaker on the rug.

He plugs the radio in, but when
he attempts to plug in his soldering
iron, it is necessary to remove the
plug that is occupying the other half
of the outlet, removing the illumina-
tion from Mr. Walsh’s newspaper.

lgnoring the ominous rustling of
the paper, and a black look, Joe per-
forms his checks at the conclusion of
which he announces,

“It’N cost you $5.50 to fix this set.”

“Really? Just what seems to be
wrong ?”

“Well, 1 gotta replace two tubes
and one by-pass condenser,” says Joe.

“Do you think it would be better
if I traded this set in for a new one?”

“I don’t know—it’ll be pretty good
when 1 get through,” confidently re-
plies Joe.

“Well, all right then. Go ahead,”
acceded Mr. Walsh, anxious to get
this over with, and get to his din-
ner.
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Some ten minutes later when the
contents of his service kit have been
spread over the floor, Joe comes to
the dismaying conclusion that his kit
does not include a ’55 or 2A5.

“Mister Walsh, I'm sorry, but I
don’t seem to have the tube replace-
ments with me—guess I’ll have to
buzz back to the shop and pick them
up.”

This is the last straw. Joe soon
finds himself on the front porch, his
ears still burning from Mr. Walsh’s
impressions of a clumsy stumblebum
whe messes up people’s homes and
does not know his trade well enough
to come out on a service call with
adequate equipment,

“Whew! I'm glad we got rid of
that stupe. I wouldn’t trust him with
Junior’s scooter,” ejaculated Mr.
Walsh as his wife ran the vacuum
cleaner over the rug where neat, sym-
metrical, designs of dust betrayed
the location of the speaker and the
tallest components of the chassis.

“Frank Benson was telling me
whzt an excellent job he had done on
his set the other day. Think I’ll give
him a ring after dinner and get the
name of the man who did his work.”

Thus it was that early Monday
morning, Fred Williams’ phone rang.
Fred turned from his bench. Picking
up the phone he answers,

“Good morning. Williams’ Radio
Service, Fred Williams speaking.”

“GGood morning. This is Mrs.
Walsh, 1613 Washington Avenue. My

1946

radio is giving trouble. Could you
take care of it?”
“Certainly, Mrs. Walsh. What

would be a convenient time for me to
call?” asked Fred as he entered the
name and address in his call book.

“Any time in the early afternoon,
say about 2:00?” Replies Mrs. Walsh
pleasantly surprised to learn that not
all radio men are unconcerned about
inconveniencing their customers.

Glancing at his call book to con-
firm that this hour was free, Fred
replies, “That’s fine. You may ex-
pect me at 2:00. Now Mrs. Walsh,
if I may take a minute of your time,
you can help me to give you more
efficient service by telling me just
what trouble you are having with
your radio—that is, has it stopped
playing altogether, is it weak, or
noisy ?”

“It doesn’t play at all.”

“lI see. Does the dial
when you turn it on?”

“Yes.”

“Thank you. Now one thing more
—would you happen to know the
name of the manufacturer and the
age of the radio?”

“Yes. It is a

light up

; as for its age,

I really don’t know for sure. We
bought it in 1937.”
“That’s fine, Mrs. Walsh. I am

very much obliged to you. You may
expect me at 2:00.”

Since radios of 1937 manufac-
ture employed 6A7’s, 75’s, T7’s, 78’s,
42’s and 80’s, Ired made sure his kit
contained at least one of each. On the
chance that the set may have been
on the dealer’s floor for some time,
I'red also packed some 2ATs, 55’s,
5T7’s, 58’s, 2A5’s and 80)’s, as this was
the lineup of most of the 1936 sets.

Since the set lit up, power trans-
former trouble was not to be sus-
pected. A 15-henry choke, thru
8mfd 600v electrolytics, and a 30,-
000-ohm, 25-watt resistor with ad-
justable taps took ecare of possible
power pack troubles. If coil or speak-
er trouble requiring replacement was
encountered, Ired reckoned on re-
moving the set to the shop, sc no
attempt was made to carry along
these items. A standard assortment
of paper and mica condensers, re-
sistors, and “pots” took care of most
eventualities in this department.

In addition to replacement parts,
he checked his kit for such items as
“carbon tet” and speaker cement. He
made sure of an ample supply of
colored, insulated staples, 30 ft. each
of white, black, and brown parallel
cord, base-board mounting current
tap, and antenna kit. (Observe in-
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Test Panel
for the Modern Bench

The February issue carried an article on a modern service bench. This article describes
a test panel for use on that bench. It can, however, be used to advantage on most service

benches.

he Modern Radio Service Bench

which was proposed in the Febru-
ary issue was received with great
interest on the part of readers of
Radio Maintenance magazine. This ar-
ticle was to be published in the follow-
ing issue but due to the fact that new
material and test equipment became
available in the interval between is-
sues we felt it necessary to conduct
further experimentation with a view
toward improving the bench.

This article is devoted to the test
panel. Future articles will cover
other auxiliary equipment, such as
power supplies, test speaker, etec. The
instrument pictured in the first de-
sign was a multimeter of the push-but-
ton. type, which is a very useful in-
strument. But with the advent of tele-
vision and F-M servicing in the near
future, it has been decided that a
vacuum-tube volt-ohmmeter would
prove more useful as the fixed instru-
ment. The instrument panel includes
five of the important features of the
bench, as follows:

1. A complete analyzer, capable of
making all measurements in one
instrument (VITVM Type).

2. Complete power control for the
entire bench.

3. Complete antenna and ground
circuits.

4. Rapid aurally-indicating contin-
uity tester.

5. Soldering iron control.

6. Lighting control.

A complete analyzer that fills the
requirement of (1) should contain
facilities for measuring A-C and D-C
volts with negligible circuit loading
up into the R-F ranges, and it should
be able to measure resistance and
direct current. The remainder of the
other features of the instrument pan-
el comprise switches for controlling
all power supplied to the bench, with
separate switches for controlling the
soldering iron, the lights under the
instrument panel, and the outlets to
the instruments on the upper shelf.
Pilot lights indicate when power is
supplied to the bench wiring, and the
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condition of heating of the soldering
iron. For greatest convenience in serv-
icing operations, it is thought that
antenna leads should be available on
the bench, and the instrument panel
is a convenient place for them. One
other innovation that is of great
value to the user when he becomes
familiar with its possibilities is the
addition of a continuity tester of the
buzzer type. While an ohm-meter
will measure D-C resistance down to
less than one ohm, it is often desirable
to determine, for example, which side
of a filament circuit is grounded. The
ohm-meter will indicate a resistance
of less than 0.1 ohm from either side
of the filament to ground, and unless
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the power can he turned on and the
voltage measured, little further in-
formation can be gained. The sug-
gested continuity tester will indicate
quickly which of the two circuits is
directly connected to ground. The
method of use will be covered later.
Continuity testing by means of neon
lights is often useful, but modern-
high-range ohm-meters will serve for
this purpose equally well. It is the
very low resistance ranges that are
covered best by the buzzer method.
For the antenna connections for
bench use, it is considered worth-
while to install two separate anten-
nas—one of a high-quality noise-re-
ducing type, such as the RCA Magic
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Wave, and another of the specialized
type suitable for FM and television,
if your location warrants it. At the
time of construction, it is just as
easy to make provision for possible
future requirements for an F-M an-
tenna, and save re-cutting when it
does become necessary. By the time
this article appears, it is just possible
that some enterprising manufacturer
will have announced a good antenna
that combines both of these require-
ments, and does both equally well—if
so, the necessity for two separate
units will be eliminated. Figure 2
shows the completed instrument panel
from the front.

Other Instrument Possibilities

The relative merits of the vacuum-
tube volt-ohm-meter and the standard
type of multimeter were fully stated
in another article in the February
issue of Radio Maintenance, “Funda-
mentals of Vacuum Tube Volt-
meters.” The vacuum-tube meter is
slightly more expensive, generally
has less ranges than the ordinary
multimeter, requires a source of pow-
er, and is presumably subject to a
greater number of failures due to the
greater number of components used.
But there is no denying the fact that
there are many measurements that
cannot be made with the multimeter,
and for which a vacuum-tube volt-
ohm-meter is essential. For a perma-
nent, built-in meter, the objection
relative to the power requirement is
eliminated. A suitable choice of
vacuum-tube instruments will elimin-
ate the third objection, for the partic-
ular type chosen here, being built with
a wide variety of ranges. And in
order to get the advantages of the
VTVM, the slight additional cost is
well worth while. The products of a
reliable manufacturer are subject to
a minimum of component failures.
The advantages of low circuit load-
ing, stability of adjustment, and wide
variety of D-C, A-C, and R-F voltage
ranges warrant the selection of the
vacuum-tube instrument for this
bench.

Some service men may object to
the use of the coaxial fittings for an-
tenna and ground connections. The
fittings selected were chosen with
a view towards as much simplification
as possible, and both the ordinary
broadcast-band antenna and the F-M
di-pole appear on the same type of
socket, and the same cord and plug
can be used for both.

Choice of Equipment
Before making any selection of the
vacuum-tube instrument to be used in
the panel, let us take a good look at
the requirements. It is felt that the
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Fig. 1. Front view of the panel.
following are the minimum ranges ————=q
that should be available: | i
Min. full  Maz. full _g - ' I
seale scale | — :
reading  reading e
D-C volts 5 s000  JEST e
D-C milliamps 11.0 1000 LEADS
D-C amperes 1.0 10
A-C volts 5 3000 — - | | |—‘—
R-F volts 5 500
A-F volts, db scale
—10 to +50/1 mw, 600 ohms Fig. 2. Continuity tester circuit.

Ohms 2000 ohms 20 megs

In addition, it is felt highly desir-
able that the meter should be equipped
with some sort of R-F probe tube
that would cause minimum loading
of the circuit being measured, and
that stability of adjustment is a very
important feature. It should not be
necessary to readjust the meter for
each scale of the ohm-meter, and
after a reasonable warming-up period,
the instrument should be stable for
an indefinite time. One other factor
that influenced the choice was that
of shape and housing—the panel of
the instrument should be horizontal
without a host of controls in the line
of sight, and for most satisfactory
use, the cabinet for it should be made
of metal. One instrument found en-
tirely suitable for this permanent
panel mounting and one which is
currently available is the Silver “VO-
MAX.”

Coming again to the continuity

tester, Fig. 2 shows its circuit. The
buzzer is operated by a 4'%-volt “C”
battery, attached to the panel where
it is reasonably accessible for re-
placement. With just a few words
about the continuity testing method,
the desirability of this accessory will
be evident. It is a known fact that
the D-C resistance of transformer
windings is often quite low, but they
do have inductance. If the measure-
ment is made with some source of
alternating or pulsating current, the
presence of the inductance will have
the same effect on the indication as
a resistance in series would have
with the conventional ohm-meter. Fur-
thermore, the buzzer provides an
audible test, making it possible to
make measurements without the ne-
cessity of watching a meter. The dif-
ference in pitch of the buzzer will
tell when an inductance or resistance
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Test Panel for the Modern Bench

— From Preceding Page

is in series with the buzzer and bat-
tery. This tester is also of advantage
in checking continuity of cables and
wiring, and will furnish a quick meth-
od of checking ecircuits. The buzzer
selected is a very good quality unit—
not the standard doorbell type—and
it has an adjustment for the contact.
The pitch is not as high as with those
buzzers used for code practice, but
it is somewhat above the raucous
note of the doorbell buzzer. It is felt
that a month’s use of the continuity
tester will convince anyone that it
is well worth the extra expense. As
a caution, do not attempt to work the
buzzer from a transformer—the A-C
supply to any buzzer will force it to
vibrate at 120 c¢ps (on 60-cycle sup-
ply), and the advantage of judging
the resistance or inductance in series,
by noting the difference in pitch, will
be considerably lessened.

The switches selected were a good
grade of toggle switch with “bat”
handles, which look somewhat better
than the standard toggle switch. The
pilot lights are large, a red light
indicating that power is applied to
all the bench circuits on the ‘“master”
switch circuit, and a green light indi-
cating the heating of the soldering
iron. When the iron is on full heat,
the light glows brilliantly—when the
iron is half-heat, the light is dim.
This control of soldering iron temper-
ature is provided by means of a 100-
watt lamp wired in series with the
soldering iron outlet; when full heat
is desired, the lamp is shorted out.
The pilot light is wired directly across
the iron outlet, and the reduced volt-
age will cause a dim indication. The
wiring is shown in Fig. 3, which is a
complete schematic of this portion of
the bench. It will also be noted that
one switch controls the lights under
the instrument panel and another ap-
plies power to the outlets on the up-
per instrument shelf for the tube
tester, oscillograph, signal generator,
and such other instruments as may be
used occasionally. The switeh for the
vacuum-tube volt-ohm-meter is a com-
ponent part of the instrument, and
no additional switching is required.

The schematic of I'ig. 4 shows the
antenna circuits in their entir