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A COMPACT AND COMPLETE LIBRARY!

The BIGGEST Book Value in the Industry!
THE

RADIO & TELEVISION
LIBRARY

CONSISTING OF
THE VIDEO HAND BOOK

The complete television manual...over
900 pages...over 860 illustrations,..in
14 big sections.

Now in this great one volume book—all the
essential knowledge of television! [Inside the
covers of the VIDEO HANDBOOK is presented
complete up-10-the-niinute information on tele-
vision arranged for quick reference—in euasy 10
read, non-mathematical style.

The VIDEO HANDBOOK is designed to give
you the practical . . . answers to all your ques.
tions on television—ithe complete, detailed pro-
cedures on all phases of television work—step-
by-step explanations for everyday problems. Fhin
book provides the ready information 10 make
your 1television education complete.

The VIDEO HANDBOOK will save you time—
improve your efficiency and make your work
easier. It provides the knowledge that meanr
more profit for you. Every page adds 10 your
background for greater prestige and income.
Here is the means for everyone in television—
employed and executive—to increase his value
1o his firm.

This book is more than a source of informa-
tion and interesting reading—it is an investment
in your future in television.

THE RADIO DATA BOOK

the only radio handbook of its kind , . .
over 900 pages ... 12 sections, each cov-
ering a radio subject more completely
than any other book!

Used by Engineers,
Laboratory Technicians, Draftsmen, Operators,
Inspectors, Amateurs, Experimenters, Research
Development, Consultants, Broadcast Technicians,
Planners, Installation Men, Military, Marine,
Police, Fire, Forestry and Railroad Communica-
tions,

ANYONE and everyone in radic and elec-
tronics can use this book!

Plan every operation in radio and electronirs
with the Radio Data Hook. This new radio
bible will be your lifelong 100l . . . you will
use it every day, on the board, at the beunch, in
the field! Use it for engineering, construction
troubleshooting and testing. The RADIO DATA
BOOK will be your invaluable aid in design, ex-
periment and in layout. It will help make your
production better, faster and easier. In any and
every operation in radio and electronics, you
will use the RADIO DATA BOOK!

CONTENTS:
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ON AC
VOLTAGE MEASUREMENTS
\

In television servicing, the importance of dis-
tinguishing between RMS, peak, and peak-to-
peak electrical values is not always reanlized,

RMS values, long in use by the electrical in-
dustry, provide a method of measuring ac cur-
fent and voltage values so that the values ob-
tained represent the same power in a pure
resistive load as would be obtained with the
same values of de voltage and current.

Experienced technicians know that peak and
peak-to-peak values are frequently more im-
portant in television circuits than are RMS
values. Peak voltages operate to trigger dis-
charge tubes, to control local-oscillator free
quencies, to intensity-modulate the kinescope,
and to perform other important functions.
Peak-to-peak values are used to measure gain
or loss in deflection, synchronizing, and video
circuits,

The distinction between RMS, peak, and
peak-to-peak values is illustrated in Fig. 1 for
a sine wave. Fig. 2 illustrates one kind of a
complex wave and shows how peaks above and
below the reference line add up to give the
peak-to-peak voltage. No RMS value is shown
because the RMS value of o complex wave has
little signiticance in service work.

Most service voltmeters are calibrated to in-
dicate the RMS values of sine waves. From such
values, the peak and peak-to-penk values of sine
waves can be casily determined from the con-
version factors given at the end of this article.

Anoscilloscope provides the maximum amount
of information because it displays the instanta-
neous voltage values at any point on the trace.
Peak values above and below the reference line,
and the peak-to-peak value, can be read directly
from the trace.

— _ VALUES
1414 VOLTS ABOVE
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1414 voLTS
(PEAK)

FIG.1 PURE SINE WAVE

FIG. 2 COMPLEX WAVE

If the oscilloscope has been calibrated with a
sine wave of known peak-to-peak voltage value,
it is ¢vident that o transparent graph screen
can be used to determine the individual peak,
peak-to-peak, or instantancous voltage values
of u complex waveform,

The factors given below show the relation-
ships between RMS, peak, and peak-to-peak
values of sine waves:

Multiply Given Values by Factor to Obtain:

Given Peak-to-
Values | RMS Value | Peok Value Peak Value
RMS -— 1.41 2.83
Peak on -— 2
Peak-

fo- 0.35 0.5 -—
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A TV and AM...

Servicing’s most
modern alignment tool—

THE RCA WO-55A OSCILLOSCOPE

® For TV and FM in particular—where
precise, wide-band alignment is vital—
the RCA WO0-55A Oscilloscope does the
job better because it gives an indication
of the result of an adjustment the in-
stant it is made . . . and provides a true
curve of the over-all frequency response.
In addition, the WQ-55A is ideal for trac-
ing audio distortion and hum, locating
audio parasitics, checking phase shift,
measuring frequency, determining per-
centage of modulation, and measuring
peak-to-peak voltages in high-impedance
circuits.

The voltage at any point on a wave-
form can be read directly on the clip-on
graph screen. A built-in voltage source is
provided for calibration in rms or peak-
to-peak values.

A self-synchronized line-frequency
sweep is provided for visual alignment,
dispensing with the necessity of external
sync. connections. Linearity of the trace
is unusually good, with accurate indica-
tion of the 509 and 709 points on tele-
vision rf or if response curves.

Push-pull vertical and horizontal
amplifiers provide full screen deflection

without overload, and allow the trace to
be enlarged beyond the tube face for
observation of pattern detail,

The use of RCA miniature tubes . . .
plus a new, short-neck, 3-inch cathode-
ray tube . . . make the WO-53A equally
useful in shop or field.

The RCA WO-55A Oscilloscope is one
of seven matched test units engineered
for modern AM, FM, and TV servicing.
Get further details on the WQ-55A from
your RCA Test Equipment Distributor—
or write RCA, Commercial Engineering,
Section 51CX, llarrison, N. J.

SPECIFICATIONS
Defection Foctor:
Verticat Amplifler. ..... 0.47 RMS vplis finch*
{1.33 peak-to-peak volts /inch)
Horizontat Amplifler. ..... 0.53 RMS volts finch*
(1.5 peak-to-peak volts/inch)
Sine-Wave Frequency Response, Both Amf?h‘ﬁeu:
Flat Within ==20% From 7 to 70 000 cps.
Useful up te 200 ke.
Sweep-Oscillator Frequency Ronge

15 to 5Q,000 cps.
Power Supply....105/125 volts, 50/80 cycles
Power Consumption. ............... 50 watts
Dimensions. .. ...... w.13%2"h. 101, d. 82"
L 15 ibs,

*For Sine Waves,

Always keep in touch with your RCA Distributor

RADIO CORPORATION of AME

TEST AND MEASURING EQUIPMENT

ICA

HARRISQN. N, J.
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Play Safe!

Use Reliable

Television requires the most du-
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Publisher Editor Assistont Editor You'll have no profitless call-
backs with extra-dependable
VICTOR M. TURNER MORTON SCHERAGA AL JOHNSTON Sprague TV capacitors.

Art Director Contributing Editor Clrculation Manoger
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Comments

Hue and Cry
COLOR television is back in the news again. The Federal Com-

munications Commission announced conditions under which it will con-
sider the adoption of a color television system.

Almost simultancously, color television was being demonstrated at
Atlantic City. The demonstration programs were transmitted by wire
and point-to-point radio relay. The last time the adoption of a color
television system was considered—in 1946—none was adopted because,
in the Commission’s opinion, no color television system had been demon-
strated which promised full exploitation of the new medium. = On the
basis that only black-and-white television had been perfected to a point
which made standardization possible, color was dropped. With the al-
location of frequencies for commercial broadeasting, manufacturers,
broadcasters, and the public alike turned their attention to black-and-
white television.  Since that time little has been heard of color. Al
the energics of the radio industry turned to the task of making television
a profitable growing field.

Back in 1946 the industry split into groups for and against the adop-
tion of color standards. DBefore the decision in favor of black-and-
white was finally made, the question reached the proportions of @ major
controversy.

The recent color television demonstration was made using the CBS
color system, which indicated that CBS is still interested. If the CBS
system can be made to meet the FCC requirements, it will probably again
be offered for the Commission’s consideration.

Meanwhile, other segments of the industry have indicated that this
is no time to be considering color. They feel that black-and-white must
be given a chance to reach maturity before the industry can tackle a new
field.

So it looks as though the old controversy will begin again. It’s all
part of progress and we are looking forward to future developments with
interest.

Licensing Again

ATTEM PTS to enact laws which would require that techniciansg obtain
a license in order to install and repair radio and television receivers are
taking place in several cities.

We believe that the passage of such laws would be detrimental ito both
the public and the industry. We believe that benefits which the sup-
porters of the licensing proposals tell us will follow their adoption can
only be brought about by the industry itself. Ve do not belicve that
they can be created by the passage of laws.

One of the major purposes of the licensing proposals is the removal
of the incompetent. This, in most cases, is to be accomplished by written
examination. While written examinations are an excellent way to de-
termine academic knowledge, they are, in our opinion, entirely jinade-
quate when it comes to ascertaining the ability of a person in so practical
a subject as radio repair.  We have taken a few written exanis our-
selves and have always found this to be true.  Written exams give those
long on book learning and short on practical experience the advantage.
We are not trying to belittle the importance of a thorough knowleldge of
theory. What we are trying to point out is that practical experiénce is
just as important and cannot be determined by this method.

Laws won’t solve the problems of the industry. We have got to
sulve them for ourselves. JIR
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Famous Sylvania Polymeter
now available with new

plus features for complete
television service!

o Shielded ac probe lead—reduces
stray field effect.

POLYMETER
TYPE 221~
$99.50

® Microphone type panel connectors on probe
leads insure firm, long life connections.

e RF probe features ground clip and
detachable extension tip—extremely flexible
in application.

RANGES

DC volis 0-3, 10, 30, 100, 300, 1000, 10,000*
CHECK THESE OTHER AC volis 0-3, 10, 30, 100, 300, 1000
RF volts 0-3, 10, 30, 100, 300
OUTSTANDING FEATURES: Resistance Ohms  0-1000, 10,000, 100,000, 1 meg., 10 meg., 1000 meg.
Current Ma 0-3, 10, 30, 100, 300, 1000
The essentially flat frequeney response of 20 Curren Amps  0-10
ey cles to 300 me. and useful range to 500 ne. DC, AC, RF ond Ohm scaoles utilize outhentic Vacuum Tube Voltmeter

gi\'CS this complcte vacuum tube voltmeter i Circuits resulting in extremely low lood when measuring delicate circuits.

range low enough to test high fidelity amplifiers,

yet high enough to accommodate all television FREQUENCY
frcqucn(-ics, AC volts 20 cps to 15,000 cps
The instrument has seven eurrent seales—six RF volts 10,000 cps to 300 me

of them reading in millimmperes and one read-
ing in amperes. The speeially engineered
Sylvania Subminiature Tube contained in the
RF Probe permits the exeeptionally high fre-
queney range of this instrument at a high in-
put impedanece and an unusually low input
capacitance.

The large 415" meter affords maximum read-
ability, while careful design minimizes error
introduced by line voltage variation, tube varia-
tions and stray fields.

Be sure to send your coupon today to receive

*With this new DC Voltage Multi-
plier, Type 223. the 1,000 vde range
setting on the new Sylvania Poly-
meter will read 10,000 vde full scale!
The 300 vde range sellmg will read
3,000 vde full scale! Add this acces-
sory and you have a Kilovolimeter
for testing TV circuits and sther
high dc vohage applications. Only
§9.95!

——
F=——_
—
—
———
— ——

full particulars on the new Sylvania Polymeter Sylvan; ———
Type 221! I G E’eﬂn: Prod T ——
Y d | dven,‘,,ng De, Oducts In, e——
| E’"POr.‘u , Pa. Pt R-200 I
I
I Genf’emen S,
: Send ful] gop,: I
Qccessg detoijls
’ 'Y probe TYPe 223 an ney Polyme' I
| N 5 " Type 22; and I
ome, |
I’ .............. ]
. ] Mdress, e "
II R !
.................... ’
Matewiio T Zane, |
——— e l
ELECTRONIC OEVICES; RADIO TUBES; CATHOOE RAY TUBES; FLUORESCENT LAMPS, ~~~~§~ .............. ]
FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS §§~§~§~ o [}
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Curiosity in 1931 .

ALLEN B. DU M ONT LABORATORI!ES, I' N C. TUBE DIVISION, PASSAIC, N. J.
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RADIO INDUSTRY

""""7 A~ |
L2 %,{// ﬂ[//_ 27 adited by

Joseph J. Roche

July 1, 1949

The FCC took a step toward lifting the freeze.

The CommiSsion proposed to allocate the lower half of the UHF band (now experi-
mental) for regular operation.

It will consider permitting the use of all channels for color if a system can
be demonstrated which will permit reception in black and white on ordinary tele~-
vision receivers.

The Commission hopes to have a new allocation table ready in late fall,

These announcements received a mixed reception...hailed by some as the

answer to lagging teleset sales...others expressed fear that the public might
misinterpret them to mean that present sets will soon be obsolete.

Some worry resulted from the statement regarding color television. The Com-
mission will permit color if...
(1) it can be received on an ordinary receiver with minor changes only.
(2) no more than the present 6 megacycle channel is required.
If the public interpreted this to mean that color is just around the corner,
it might stop buying and take a wait-and-see attitude.
Actually the announcement offers assurance that present receivers will net
be obsoleted in the near future.

Appropriately...color television was being demonstrated to members of the
American Medical Association at Atlantic City...the equipment used was CBS de-
signed...the system was essentially the sawe as that demonstrated by CBS several
years ago. Regular telesets with adaptors were used. Channel requirements of
the system are the same as those of present black and white television.

ffort to clarify matters, the RMA pointed out that...
) present telesets will not be obsolete.
)
)

present twelve channels are not adequate.
present receivers can be easily converted to receive UHF channels.,

RMA has appointed a committee to present "factual information on television
to the public...government, and other interests.”

Purpose of the committee is to educate the public with regards to such things

RADIO MAINTENANCE e JULY [949 9
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as the effects of FCC action...thereby eliminating the type of buyer confusipn
which is now hurting tele-set sales.,

® ok k% ok k%

RMA got quite a bit of business done during the Parts Show. l

Elected Avco's C., Cosgrove president, succeeding Max F. Balcom.

Appropriated $15,000 for the promotion of National Radio Week, Oct. 30-Nov. 5.

Authorized continuation of Town Meetings of Radio Technicians, and appointed
a committee to make plans. :

Received a letter from President Truman, congratulating it on its activities.

Heard Senator Capehart cite the freeze on new TV station licenses as one of
the factors holding back the industry.

Appointed a committee to continue vigorous pressure to lift the freeze.

EORE T I S I

Sylvania will market a line of television receivers bearing the firm's napne.
Sales are to begin in the fall,

RCA plans to begin manufacture of television receivers in its new Bloomingfon,
Indiana plant in August.

Hytron is making its first shipment of picture tubes. Production began in
February.

General Electric plans to expand facilities at Electronics Park, include pic-

ture tube engineering and manufacturing. Plans calls for a million dollar plus
expenditure.

Eimac is going to manufacture 16-inch picture tubes in a new Salt Lake plant.

L

Sales of picture tubes in the first quarter of 1949 were 300 percent above the
same period last year.

Price reductions on picture tubes continue

General Electric cut its 10BP4 from 44.50 to 41.50; 10FP4 from 49.50 to 44.[00,
12KP4 from 73.75 to 63.50.

DuMont reduced its 12QP4 from 64.25 to 52.25, 12JP4 to 50.

RCA lowered its prices on ten-inch tubes about 10%.

And Sylvania cut the price of its 12-1/2-inch tube for the second time in dne
month, new price is 20% down from the March 1949 figure.

Rauland Corp. has developed a new 16-inch metal funnel picture tube...desig-
nated 16EP4...it is two and a half inches shorter than the 16AP4...permits
shallower cabinet.

Another new picture tube has been introduced by American Television Inc. It
gives high contrast at comparatively low intensity, eliminating the possibilijty
of eyestrain. The tube was exhibited at the Chicago show by Garod Radio Corp.

Fok ko ok ok ok

The bill requiring licensing of Illinois TV technicians has been defeated.
Its defeat is largely the result of vigorous action by RMA and the Television
Installation and Service Association of Chicago.

A similar bill is being considered by the Los Angeles City Council.
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Television installation and service contracts are subject T,o New York 'Sta'te
insurance lawS...RMA advises that contracts be examined to avoid future difficul-
tiese.

71 television stations are now operating. 51 additional ones have construc-
tion permits, and 372 applications are awaiting the lifting of the freeze.

Second Annual National Television and Electric Living Show will be held in
Chicago...dates: September 30 to October 9.

The first West Coast TV network hookup occurred in May when KFMB-TV, San
Diego, picked up and rebroadcast a KTLA, Los Angeles program.

Comedian Bob Hope is new DuMont teleset distributor in Southern California.
Firm name is Quality Electric Television Corp.

Majestc Radio and Television is being liguidated. Reason given...inability

to enter television field.

. Remember the Hytron service tool contest?...the company is now manufacturing
two of the entries, a soldering aid and a tabe lifter. Available at jobbers.

RCA is planning a series of slide-film lectures to acquaint service techni-
cians with the workings of its 45-rpm changer...invitations will be issued by -
sponsoring distributors.

General Electric has prepared a television course which can be taken by mail
or group study...consists of eight lessons on principles and techniques of tele-
vision. Completion brings graduation certificate.

Coastwise Electronic's Henry Joseph continues to conduct TV clinic meetings
coast to coast...they cover alignment, repair, service.

Philco has taken another step in its "Philco Parts for Philco Products" pro-
gram,..Philco distributors are operating the first units of a new fleet of
"Mobile Merchandisers."

The fleet consists of especially equipped delivery trucks...each carrying
large stock of radio parts...Units will b2 operated as stores on wheels,
featuring special display racks, heating, and ventilation.

The Bent Distributing Co. of Jacksonville, Fla., tripled its parts volume
in twelve months using this method. Plans call for an initial fleet of 100 trucks.

Television is now accounting for more than half the dollar volume of the indus-
try...will equal more than a billion dollars by the end of the year.

Television receiver production...121,238 in January...118,938 in February
...182,361 in March...close to 1/2 million in the first quarter.

Philco is producing between 4,000 and 5,000 telesets a week.

FM-AM set production declined for the third month running.

Below list sales of tele-sets increased in many areas. Vim inNew York offered
a $200 trade-in allowance on any make or age radio-phono or TV receiver toward pur-
chasing a new teleset...gave three-year installation and service guaranty.
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All this wasn't hurting sales...telesets are being sold at a rate of 1,000 per

day in metropolitan New York, according to the New York Sun.

Hallicrafters is showing a 15-inch console listing at $399.95.

Emerson offered a 12-1/2 inch teleset priced at $299.50.

Garod introduced a new line starting with a $199.95 10-inch table model.

Tele-tone topped them all with a 10-inch model listing at $179.95.

ok %% % %

o
£

Motorola reported first-quarter earnings of $900,000...compared with $7
000 for first quarter of 1948,

Stewart-Warner, on the other hand, showed a decline in net profit from $90
000 in first quarter of '48 to $400,000 for the same period this year.,

Crosley sales, as of April, were up 24% over the 1948 period...radio and 1
sales for April were up 164% over April 1948,

Sangamo's net income for the first quarter of this vear was $424,662.. .dO{wn

$130,000 from the same period last year.

% %k %k % %k %k %k

Town Meeting of Radio Technicians held in Chicago recently has misplaced

istration cards of people who turned in their lapel tags showing they had earnead

Certificates of Leadership...Those eligible are asked to send full name and add
to Room 805, 21 East Van Buren Street, Chicago 5, Ill.

WILLIAM E. McFADDEN has been elected president of REPRESENTATIVES...WAL
JABLON of Espy has been elected president of the RADIO OLD TIMERS CLUB; P, L.

20, -

v

reg-

ress

PER
JEN—~

SEN is V-P, HOWARD W. SAMS is secretary, and HERBERT W. CLOUGH is treasurer...E
J. MAGINOT appointed NATIONAL UNION RADIO'S Sales Manager in charge of distrib

L
or

sales...ROBERT C. SPRAGUE of SPRAGUE ELECTRIC named chairman of RMA TOWN MEETING

COMMITTEE...FRANK W, GUTHRIE appointed manager of RAULAND CORP...VICTOR J. AND

REW

of the ANDREW CORP. received honorary degree of Doctor of Science from Wooster Col-

lege...C. V. HAECHER was appointed Merchandise Display Manager of RCA VICTOR

WILFRED F. KELLEY, formerly of WESTERN ELECTRIC, has joined SYLVANIA ELECTRIC

PRODUCTS distribution sales department...LESLIE J. WOODS appointed V-P diregtor
of Research and Engineering at PHILCO...HUGO SANDBERG chosen Assistant to Presi-

dent at OXFORD ELECTRIC CORP.
JOSEPH J. ROCHE

Editar

|
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- The Jobbher Who Displays This Award...

' Is The Serviceman's BEST FRIEND

Radiart is proud of its many loyal and faithful jobbers. In recognition of jobbers
throughout the nation who have handled Radiart products for five years or more, we are
presenting them these plaque awards with a gold star for each five years of service.
The jobber who features Radiart is the serviceman’s best friend...because he is
offering the serviceman the BEST electronic products of their kind. We thank our
jobbers for their continued loyalty...and to all our jobbers...to every serviceman
who depends cn RADIART... this is our pledge for continued highest standards of
manufacture that have made Radiart. ..

THE STANDARD OF COMPARISON

THE RADIART CORPORATION

CLEVELAND 2, OHIO
MANUFACTURERS CF THE FAMOUS RED SEAL VIBRATORS

RADIO MAINTENANCE e JULY 1949
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Oscillograph char-
acteristics to look
for when purchas-

ing the instrument.

HE cathode ray oscillograph is

a comparatively recent addition
to the service bench. Originally it
Was a very expensive piece of equip-
ment used almost exclusively for
laboratory research work. In the late
thirties it was simplified to the point
where it could be produced at a price
which made it attractive to the serv-
ice technician. Defore the war it was
a useful but not entirely necessary
part of the test bench.

With the advent of television and
frequency wmodulation, the oscillo-
graph has become an absolutely
necessary service instrument. Tele-
vision has created a multitude of new
uses for the oscillograph. Without
this instrument, rapid, cfficient trou-
bleshooting and alignment of tele-
vision receivers would he tmpossible.

Television has also placed much
stricter requirements on the charac-
teristics of the oscillograph. These
new requirenients in turn necessitate
more complex and expensive con-
struction.

In order to choose and use the
cathode ray oscillograph intelligently,
it is necessary to have a clear under-
standing of how the instrument oper-
ates. Before we can decide whether
or not an oscillograph will be suit-
able for a particular use, we must
first determine certain facts relating
to its performance. These facts, usu-
ally referred to as the specifications

14

of the instrument, requirve consider-
able interpretation. It is the purpose
of this article to guide the reader in
making such interpretations.

Circuits

First, let's review the operation
and the circuits used i the ordinary
low-priced, general purpose oscillo-
graph with which mcst of us are fa-
miliar. Trig. 1 is a block diagram of
such an instrument. This oscillograph
has a single stage ampliter for the
signal applied to the vertical plates
and an almost identical amplifier for
the signal apphlicd to the horizoutal
plates. It is also cquipped with a
horizontal sawtooth sweep gencrator
In most mstruments this consists of a

gas triode in a sawtooth oscillator
circuit. Low and high-voliage power
supplies are also provided:

The purpose of the vertical de-
Hection amplifier is to increase the
amplitude of the signal, [which we
wish to observe, to a value which
will cause sufficient detlection of the
clectron beam in the cathode ray
tube. The amplitier is alsg equipped
with an input attenuator |to permit
the user to adjust the ggin of the
amplifier so that signals of various
amplitudes may be observied.

The horizontal amplifier lis used to
increase the amplitude of an external
synchronizing signal to a value suit-
able for detlection of the electron
becam horizomally. This amplifier is

VERTICAL
DEFLECTION
AMPLIFIER

HORIZONTAL
DEFLECTION
AMPLIFIER

SWEEP
GENERATOR

TII

LV
SUPPLY

HV
SUPPLY

Fig. |

Block diagram of a generai purpose oscillograph.

Such simplicity is a fairly

recent development. Earlier instruments were considerably more complex {and expensive}
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How to Choose

an

OSCILLOGRAPH

also provided with a variable gain
control.

The sawtooth sweep generator is
used when we wish to examine the
characteristics of a signal with re-
spect to time. When apphed to the
horizontal plates, it controls the
movement of the electron beam so
that it moves across the face of the
tube from left to right at a constant
rate. When the beam has reached
the right side of the screen, the sig-
nal from the sweep generator re-
turns it almost immediately to the
left side to begin a new trace.

Now let’s discuss the various char-
acteristics which determine the use-
fulness of an oscillograph. Iollow-
ing this we shall examine the various

by
Joseph J. Roche

circuits used in the instrument to
see how many atfect these character-
1stics.

Frequency Response

Omne of the most important charac-
teristics of an oscillograph is the fre-
quency response of its vertical and
horizontal amplitiers. This character-
istic is important becanse it determines
the range of frequencies which can
be studied with the instrument. s
an example, assume that we wish to
check the response of the video am-
plifier i a television receiver. This
can be accomplished by feeding a
30-cvcle and then a 200-ke square
wave into the inpur of the amplifier
and  examining the shape of the

®

©

Fig. 2 A, undistorted square wave; B, square wave distorted by amplifier lacking high-
frequency response; C, tquare wave distorted, amplifier lacks low-frequency response

RADIO MAINTENANCE e JULY 1949

waveform in its output with an oscil-
lograph.

The video amplifier must have a
response uniform from a few cycles
to three or four megacveles. The rea-
son that we can check its response
with  30-cvele and  200-ke  square
waves is that a square wave contains
many  harmonics and subharmonics.
Hf the response of the amplifier is
nol uniform over a wide range of
frequencies, these  harmonics  and
subharmonics will not be amplified
equally. As a result, the square wave
will be distorted in a characteristic
manner. With a little experience, it
is possible to tell the approximate
response of the amplifier under test
by examining the shape of the dis-
torted waveform. Fig. 2 illustrates
several wave shapes and what they
indicate. -+l shows the square wave
which is fed into the video amplifier
and which will appear in its output
if it has a sufficiently broad, uniform
frequency response. B shows the
square wave as it will appear in the
output of a video amplifier which
does not possess sufficient high-fre-
quency response. € is an output
waveform which indicates insufficient
low-frequency response.

In using this method of checking
the response of a video amplifier, we
have assumed that no distortion of
the square wave was introduced by
the vertical amplifier in the oscillo-
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Fig. 3 Response curves of 3 different oscillographs with the same extremes of frequency
response, but varying in response between the upper and the lower frequency limits

graph. This is not always the case.
If the response of the vertical am-
plifier in the instrument is not suf-
ficiently broad and uniform, the am-
plifier will distort the square wave
in the same manner as does the video
amplifier in the television recciver.
As a result, it will be either impos-
sible to tell whether or not the am-
plifier under test is causing the dis-
tortion, or the amplifier under test
may be blamed for distortion which
it is not causing.
Response Specifications

This is just one instance in which an
oscillograph which does not have suf-
ficient low and high-frequency re-
sponse can give misleading informa-
tion.

Fig. 4 This square wave is being distorted
by an amplifier having unequal phase shift

16

The frequency response character-
istics of an oscillograph are usually
specified in one of two ways. The re-
sponse is specified as uniform be-
tween two frequency extremes with
a specified percentage or number of
db. Simply giving two frequencies,
such as 2 cycles to 200 kc, and stat-
ing that the instrument is flat be-
tween the two frequencies, is not
sufficient. Such information is mis-
leading. Here is an example which
illustrates the point.

Fig. 3 shows three response curves.
Assume that they are the response
curves of three different oscillo-
graphs. The response of oscillograph
A could be stated as uniform within
10% from 5 cycles to 100 kc. The

response of oscillograph B could be
stated as uniform within 30% be-
tween 5 cycles and 100 k¢, The re-
sponse of oscillograph C' could be
stated as uniform within 50% be-
tween 5 cycles and 100 ka. 1t is ap-
parent from the above that the ex-
tremes of frequency response do not
give sufficient information so that
we can determine the usefulness of
an oscillograph. We must, in addi-
tion, know how much the response
varies between the upper and lower
frequency limits.

The response of oscillograph am-
plifiers is invariably expressed with
respect to sine wave input. This is
important because, as we learned
carlier, there is a great deal of dif-
ference between the square 'wave and
since wave response of any jamplifier.
It requires an amplifier with sine
wave response uniform to more than
2 megacycles to faithfully teproduce
a 100 ke square wave.

In addition to adequate frequency
response, the amplifier in [an oscil-
lograph must have comparatively
uniform delay time. If the delay time
of an amplifier is not uniform for all
frequencies in its pass band, the am-
plifier will distort signals which have
components of several diffarent fre-
quencies. If a square wave is fed
into an amplifier which does|not have
uniform time delay, it will be dis-
torted and appear as shown in IMig. 4.

Unequal delay time causes a phase
shift between components df differ-
ent frequencies and for this reason
the term phase shift is offen used
when referring to this characteristic
of oscillographs.

- $o page 37

®

Fig. 6 A, pattern obtained on oscillograph screen with 100 kc signal on the |vertical
plates, 26 ke sawtooth sweep. B, pattern obtained with a 200 ke signal, and 25 ke sweep
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STRENGTH
METER |

by I. L. Gross

HE various problems encounter-

ed in television receiver installa-
tion have given rise to a number of
service instruments designed to facil-
itate the work of the technician and
to help him solve his installation and
service difficulties. One such instru-
ment is the FSM-1 Field Strength
Meter, manufactured by Transvisicn,
Inc. This instrument measures the
relative microvolt signal strength at
the receiver on all twelve television
channels, and can thus be used as an
alternative to a test receiver when
making an installation. The meter
can be put to other uses, which will
be discussed below.

e

FIELD |

How it works, what it dees, where it is used.

Circuit Design

The FSM-1 Field Strength Meter
consists of a twelve-channel tuner,
a calibrated signal level indicator, a
sound output jack, and a self con-
tained power supply. It is housed in
a steel cabinet provided with a bag-
gage grip. The gross weight of the
instrument is a little over thirteen
pounds.

A schematic diagram of the unit is
shown in Fig. 1. The twelve-channel
tuner, with a standard 300-ohm in-
put, is followed by two high-gain i-f
amplifiers, a crystal detector, an au-
dio amplifier, and the indicating me-
ter. Signals fed into the tuner from

the antenna system are selected ac-
cording to the position of the chan-
nel switch and the fine tuning con-
trol. The output of the 12-channel
selectar unit passes to the i-f ampli-
fiers V1 and V2 (6AKS5 and 6AU6
pentodes), which are tuned to ap-
proximately 26.4 Mc, the video i-f
frequency. The amplifiers are de-
signed for relatively narrow band-
pass, resulting in higher gain.

The i-f amplifiers are followed
by a crystal detector (1N34), which
rectifies the i-f signals supplying
voltage for the indicating meter and
the audio amplifier V3 (6ATU6). The

— to page 36

150 MMF GAKS 150 MMF GALE 150 MMF+|N34 6AU6 002
12 CHANNEL 05 002 V3 -
SELECTOR 1
UNIT PHONE
I 00 JACK
1K
6.3V AG 220K 2 ko |a7S [5¢|'2 S 220K
.002 | ’{o M
470K
01
e MA
11002
| AVC 1
Va -
SwW =
117 AC %
6.3V AC
Fig. | Schematic diagram of Transvision's field strength meter. Amplifiers designed for narrow band pass result in high gain
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PROJECTION TELEVISION SYSTEMS

by Martin Clifford

HE main difference between a di-

rect-view television receiver and
a projection sct lies in the optical
system used in the latter.  Although
all of the optical systems in projee-
tion television today are Dbased on
the same fundamental principles,
each of the svstems—such as used
by RCA, Philco, and Norelco (I'ro-
telgram) are sufficiently different to
require a study of the various char-
acteristics.

A projection set might theoreti-
cally be constructed from any direct
view system.  All we would have to
do would be to put a lens in front
of a direct view picture tube and
then focus the picture on some kind
of screen, just as shown in [Fig. 1
If we should try this, however. we
would unfortunately run into a num-
ber of problems. The lens would
have to be of great size—much larger
than the face of the tube; a large
amount of valuable light would never
even reach the lens and consequently
would be of no use to us; and finally,
the entire system would be so bulky
that it would be out of the question
to think of putting it into a cabinet.

In order to overcome the difficul-
ties involved in the construction of
an optical system such as just de-

18

What makes them work and how they are serviced

Projection

N

Picture Viewed
From This Side

Fig. |
retically be constructed. Notice large lens

How a projection system could theo-

scribed, three of this country's well-
known manufacturers—RC.\, Philco.
and North American Philips—have
borrowed ar optical svstem from:
people who have been using optics
for a long time: the astronomers.
This system, called the Schmidt op-
tical system, 1s used in every projec-
tion set made taday, although used in
a different manner by the respective
manufacturers.

The RCA System

In Fig. 2 we sce the refleclive op-
tical system as used in the RCA 643
PTK. The projection tube which is
used is a 5STP4, requiring 27 Kkilo-
volts.  Detlection is obtained electro-
magnetically in the usual manner
through the use of vertical and hori-
zontal deflection coils.  Focuslis elec-
trostatic. In this particular [projec-
tion system, as in all others, the pro-
jection tube is the sole source of
light, none of which may be wasted
if a brilliant Image is to be obtained.
l1alf of the light in any picture tube
is usually lost through reflection to
the interior of the tube. Ta avoid
this loss of light, the phosphor on
the 5TI4 is backed by an glumin-
ized film of microscopic thinness.

Electrons coming from the gun
pass right through this fillm and
strikke the screen. The light | which
is emitted by the electron bean strik-
ing the screen cannot pass badk into
the picture tube, but is entirely re-
flected forward. In addition to pre-
venting the passage of light back into
the picture tube, the aluminum back-
ing is useful in preventing the burn-
ing of the phosphor by iong (ion
spot).

A mirror system is used to throw
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the image from the 3T+ onto the
screen. As shown in the illustration,
the projection tube faces a curved
mirror. The curved mirror retlects
the light through corrector lenses to
a plane mirror, set at approximately
forty-five degrees. This plane mir-
ror sends the light onto the screen.
In order not to reflect any light back
to the face of the projection tube, the
center portion of the curved mirror
is painted black.

Ordinary mirrors with which we
are familiar have the reflective sur-
face at the back of the mirror. Any
light thrown on such a mirror and
reflected by it must travel through
the glass twice—once going toward
the reflective surface at the rear and
once in coming away from or being
reflected by it. Just as sound being
reflected can cause audio distortion
problems, so can light traveling
through glass give picture distortion
and loss of picture strength.

In order to avoid picture distor-
tion (such as a doube image, or
ghost, for example) both mirrors in
the RCA optical system are front
surfaced. The corrector lenses are
used to focus the light on the plane
mirror, which then throws the pic-
ture on the screen.

The screen is not made of glass,
but of a “sandwich” of two shcets of
T.ucite plastic.  Between these two

Flat
| Inchined

irror

Asphericol ,’

Correcting

Lens 1
[

| (Moided "Ioshd,

| Kmnscope I
(Recewmg

|
|
t

I

1

Sphericot Mirror

Viewing Screen

Loudspecker
Grille

sheets is placed a material which dif-
fuses the light and nelps minimize
interference patterns. The back sheet
of plastic has a fresnel lens. The
fresnel lens is moldel into the rear
surface of the plastic screen. The
purpose of this lens is to concentrate
the light into a narrow viewing angle.
On the outer side of the front sheet
of the Plastic screen are many fine
vertical ribs, molde¢ into the sur-
face. These ribs increase the hori-
zontal viewing angle.

The design of the screen is such
that it gives a greater gain than that
obtained from a ground glass type.
\With the RCA screen, the picture
will not seem as brilliant when
viewed from an extreme angle; but
this is not objectionable, since view-
ing the picture from an extreme
angle (as sitting wav on the side in
a motion picture theater) will cause
the picture to seem fore-shortened
anyway.

Care of Lens ond Mirrors

The corrector lens is not made of
glass, but of a soft plastic material,
and is very easily scratched. Im-
proper handling, including rubbing it
with a cloth, may mar it. Cleaning
flutds should be avoided, since the
chemicals in the flud may eat away
the lens.

A small, soft camel-hair brush of
good quality should be used to clean

the back of the screen, the front of
the plane mirror and the curved or
spherical mirror. If dust collects on
the curved mirror, use the camel-hair
brush to sweep it onto the unused
portion, or black center, of the mir-
ror. The dust then can be picked up
with a tacky substance, such as a
plcce of cellulose tape. Since the
mirrors are surfaced on the front
and not on the rear, they can casily
be damaged.

The optical system (except the
plane mirror and screen) comes in
an adjustable housing, called an op-
tical barrel. The barrel is equipped
with vertical, horizontal, and lateral
adjusting screws so that it may be
properly set. There are also screw
adjustments for proper focusing and
setting of the corrector lens.

Not only should the screen of the
5TP4 projection tube be clean, but
there should be no fingermarks on
the tube envelope. Since there is a
grounded coating on the neck of the
tube and high voltage near the
screen, it is quite possible for finger-
marks to produce a leakage path.

The Philco Model

In the Philco Model 48-2500 pro-
jection television receiver the picture
tube used is a four-inch diameter
TDP-400A. The voltage necessary to
produce a brilliant image is about

— to page 38
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Fig. 2 Optical system in RCA Model 648 PTK. Fig. 3 Philco projection television system, using modified Schmidt

tube to curved mirror, to correcting lens, to plain mirror to screen

Light goes from

optical system, is characterized by its micro-lens screen
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Fig. | Conventional appearing i-f transformer in Philco Model 47-1230, discriminator
transformer having two holes in top of can from which #rimmer adjustments are made

E VEN though the emphasis these
days is all on television, the
f-m receiver and the f-m receiving
system are still continuing their de-
velopment, and there is little doubt
that eventually most, if not all, radio
broadcasting and reception will be of
the the f-m type. Meanwhile, servic-
ing problem involving radio receiv-
ers are now divided among a-m
broadcast, combination a-m/f-m, and
straight f-m receivers.

F-M receiver alignment problems
differ in some respects from those
experienced in the a-m type. In the
previous article of this series (Rapro
MAINTENANCE, June 1949), the gen-
eral differences were discussed. This
article will consider the actual con-
ditions in some of the tvpes of f-m
and combination f-m/a-m receivers
now in use.

Deciding whether alignment
is necessary

F-M receivers are critical with re-
spect to alignment, especially as to
the discriminator circuit. The care
required for adjustment and the ap-
paratus setup involved for complete
visual alignment make it important
that the need for alignment be defin-
itely established before the operation
is started. As described in the last
article, certain conditions are often
confused with the need for align-
ment, making for the expenditure of
unnecessary effort and time on
checking alignment which was al-
ready perfect. Some of these condi-
tions are:

1. Poor antenna system: This
makes for a weak signal at the re-
ceiver’s antenna terminals and con-
sequent distortion.

PART 11

2. Any other defects in the front
end which cause a weak i-f signal in
the limiter-detector circuits, also re-
sulting in distortion.

3. Interference effects: Contrary
to the belief held by some, #11 squeals
and whistles are not dug to poor
alignment in f-m receivers,jany more
than they are in a-m receivers,

Therefore, proper measures should
be taken to be sure that the receiver
actually needs alignment before the
time required for this op¢ration is
invested.

Complete alignment is not
always necessary

Although a complete alignment job
on an f-m receiver involves a rigid
procedure and visual obseryation of
the response curve on an oscillo-
graph, minor adjustments dan often
be made by the experienced service

SECONDARY ADJUSTMENT

PRIMARY ADJUSTMENT

E

b
Y
[

LI

o] 1 AF
l'—OLTT

Fig. 2 Discriminator transformer, tuning slugs
project above and below the chassis
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Fig. 3 Shown here is basic discriminator circuit, with points referred to in text for
connecting the oscillograph and v.t.v.m. for making alignment by the static approach
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RECEIVER ALIGNMENT

There are a number of points which the technician should

by J. Richard Johnson

technician without such involved
procedures. Many times a slight ad-
justment of one particular trimmer
or slug will clear up trouble just as
easily as any thorough alignment op-
eration.

The technician should trace mis-
alignment troubles in the same way
in which he traces other types of
troubles. For instance, if the signal
appears generally weak, or if only
the strongest signals are received
properly, misalignment in the front
end or the i-f section is suggested.
If the dial readings are very inaccu-
rate, the oscillator alignment is obvi-
ously out. F-M i-f transformers will
generally not detune far from the
designated intermediate frequency,
so that such detuning cannot usually
be blamed on the i-f alignment. If it
is difficult to tune in even strong sta-

consider when aligning the f-m receiver, and there are

some shortents to aid him.

tions with clarity, the discriminator
or other detector is indicated as be-
ing out of alignment.

The technician should also keep in
mind that in most f-m receivers the
alignment is affected, at least to some
extent, by the tube capacitances. The
alignment of a stage in which a tube
has been replaced should therefore be
carefully checked before the recciver
is returned to the customer. The
tolerances in the inter-electrode capa-
citances can often throw a receciver
completely out of alignment. In this
case, however, the alignment can be
kept to one adjustmant and the com-
plete, thorough, but time-consuming
process of complete alignment is not
necessary. Occasionally adjacent cir-
cuits will require “touching up,” but
even then the procelure is relatively
simple.

Both are disenssed here.

Discriminator alignment
Discriminators ordinarily have a
balanced transformer which couples
the signal to them from the limiter
stage. The balance of this transform-
er is the most critical adjustment in
the alignment procedure. Fig. 1
shows the chassis of the Philco
Model 47-1230 receiver, indicating
the discriminator transformer. This
type of transformer has the primary
and secondary trimmers accessible
through holes in the top of the can.
Another type is that found in the
Pilotuner. In this type, powdered
iron or brass slugs are used to tune
the coils, and the adjusting screws
project horizontally from the side
of the can. Fig. 2 shows still an-
other type, which is popular in both
f-m receivers and the sound sections
- ta page 32

SIGNAL GEN. LEADS —

CHASSIS

N

MIXER TUBE

Fig. 4 Convenient method of coupling i-f signal to the receiver.

Often even a loop

may not be necessary and signal can be coupled merely by proximity to the mixer tube
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Fig. 5 Oscillograph pattern which is obtained
during proper visual discriminator alignment
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How to display products

more effectively

INDOW and imterior dis-

playvs are the most important
factors in the physical appearance of
your shop and salesroom.

\While it 1s true that a modern, ef-
ficient design in the plan and con-
struction of vour store is important
to proper sales and service shop op-
eration, the best efforts of architects
and builders can be cancelled by poor
displays and decorations. But if vou
have an old shop which is awkward-
ly laid out and poorly proportioned.
much can be done to offset its struc-
tural shortcomings through the use
of product displays and window ar-
rangements. A\ new customer gets
his first, and very often decisive im-
pression of the character of your
work and business ability from these
things. Presenting a good “person-
ality” in your window and interior
display is a necessary part of vour

by Vietor M. Turner
Advertising Manager, Radic Maintenance

advertising program,

Letting the Customer Choose

The proper approach to product
display is very important. It is basic-
ally very simple, although often lost
in the more complicated details of
display planning. In later articles we
shall discuss these details of display
planning fully. In this preliminary
discussion., however, we shall con-
fine ourselves to the more basic ideas
underlying successful window and
interior display.

One basic display plan, which has
proved very successful, incorporates
the idea of “selt-service,” where all
items for sale are placed within reach
of the customer. The numerous su-
per-markets which have sprung up
during the last few vears are an out-
standing example of this technique.
Almost any business selling small

items can increase sales with this
technique.

There are several instinfts in hu-
man nature to which this|approach
appeals. One is the “desire| for own-
ership,” aroused Dby merely seeing
the object close at hand aelul attrac-
tively packaged or displayerl. \noth-
er is “impulse bhuving.,” a tendency
to purchase an object not |in imme-
diate need but “which will be bought
later anyway, so we might as well get
it now.” This type of buving has
greatly increased through the self
service technique. One radio sales
and service shop in particular has in-
creased record sales by 644 by dis-
plaving albums and individually
packaged records face oug, making
the colorful covers sell themselves in
each case.

After several years of tepling this

Fig. |
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This store front does little to bring the customer inside.
The window wall reaches up to the ceiling and blocks his view

of the shop, the window display does not lead him to the

door, and little of the interior can be seen by him through the door
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Use a few simple
techniques, see your

business improve.

display method, retailers have found
that the customer himself 1is the
store’s best salesman, providing the
product is easily seen and examined.

Not only has this system worked
for stores selling small items, it has
also been successtull applied by or
ganizations specializing in radio and
television receiver sales. Drawing on
the experiences of these successful
shops, we can come to a number of
conclustons.

The customer should be given full
opportunity to examine the sets at
his leisure. He will, of course, re-
quire the services of a salesman in
order to get complete information on
and finally purchase the receiver;
but every opportunity should be giv-
en to him to “shop around™ the store
at will,

This is one of the most important  An excellent example of te use of glass and light for an attractive store front. Notice
poits to be stressed in discussing how modern effect is achieved. (Photograph courtesy Pittsburgh Plate Glass Co.)

Fig. 2 Notice how this store front leads the customer from the which he can see inside the shop. The display on the inside
windows to the vestibule where he faces a glass door through constitutes a logical continuation of the merchandise in the window
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product display—setting out the mer-
chandise within easy reach of the
customer. This is one of the objects
of modern merchandising and should
govern every action on the part of
the dealer when arranging his dis-
play.

This technique begins at the win-
dow.. The window should be con-
structed so that the display leads the
customer into the shop. The old sys-
tem of having the window a separate
display that has no connection with
the entrance of the shop should be
avoided. An arrangement such as
shown in Fig. 1 does not invite the
customer into the store—he simply
looks in the window and moves on.
He may even have mentally selected
an item which he wishes to purchase,
but the entrance appeal was missing,
so he will probably buy it at another
time in another store.

Looking through the glass

An ideal store front is one which
has a vestibule formed by the show
window, leading in from the street
to glass doors through which the full
interior of the shop can be seen. The
customer can then see more of what
you have for sale on the inside of the
shop and will be tempted to go in
and look. Such an arrangement is
shown in Fig. 2.

ing effect, especially if the entrance
is small. As much of the shop’s in-
terior as possible should be visible
through the window. For this reason,
a glass door entrance is best. Cur-
tains or blinds on the door should
never be drawn unless to indicate
that the shop is closed.

Note the picture in the heading
of this article and in Fig. 3, where
the entire fronts of the stores are of
glass and the interiors are actually
one big window display. The usc of
large areas of glass is not only mod-
ern in effect but has a valuable func-
tional advantage in drawing the cus-
tomer inside to the objects so invit-
ingly exhibited. And the ‘“modern
look” is definitely a must in retail-
ing. In a recent survey of top archi-
tects, 90% gave modern design in
store fronts as most successful. Cus-
tomers may or may not hold to tradi-
tion in their residential preferences,
but they demand the stores they pa-
tronize to be as up-to-date as the
products sold therein.

It is good practice to put prices on
all the products in the window, large
enough to be easily read from the
outside. Very often a window shop-
per wants to know this all-important
factor, but does not want to go in-
side and ask. The average person is
embarrassed at the thought of ask-

higher than it really is if he has to
guess at it.

Too much in the way of posters
and cardboard displays fin the win-
dow will detract from rather than
add to the product. It is good prac-
tice to have explanatory cards or
selling aids, but the ovefall effect—
when taking in the window as a
whole—should be one ¢f a group
of products rather than |a group of
cardboard displays.

Looking through the door

When the customer has found an
attractive window which arouses his
interest, and he can plainly see
through to the store’s interior, he
should be able to see an arrange-
ment of more receivers or appliances
in the front part of the stpre. He will
then proceed inside apnd browse
around some more. He i$ hoping no
salesman will pounce on him until
he’s had a chance to look over the
display.

In order to make certain he does
wander inside, all merchandise
should be in the foreground, and the
sales counter, service rlepartment,
and the salesman should be in the
rear. Nothing will deter the explor-
ing customer more frojn entering
than an idle sales clerk or two lolling
about amid the displays, looking
hopefully at the door.

® The EASIER the product can be seen, the MORE will be sold.

® The MORE products are displayed, the MORE will be sold.

® Iucreasing the area of the store interior VISIRLE FROM THE OUTSIDE will

inerease sales.,

® Encouraging CUSTOMER BROWSING aud SELF SERVICE will result in

increased sales.

® A Television receiver is in itself an unbeatable display—Ilet it work for you!

If a shop is constructed on the
conventional style—a large single
show window with a door on one
side, or two windows with the en-
trance between them—this ‘walk-
right-in” effect can still be achieved
by having the majority of window
display material below the customer’s
eye level, so that he can look over it
into the shop. A window with a solid
wall clear to the ceiling in back of
the display will not have this invit-
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ing, or he is afraid it is too much
for his means if the item looks very
desirable to him and is unmarked.
It is wrong to assume that an item is
too high-priced to stand up under
a tag without an explanatory sales
talk. If a person can afford to buy
it, he may or may not think the price
is high; but the mere fact that the
price is plainly shown will not fright-
en him away. On the contrary, he is
likely to imagine the price to be

The consoles should all be acces-
sible on the floor of the shop and
connected, ready for pldying, with
records on the turntables of the rec-
ord players. If the shop is large
enough, separate, glass-partitioned
rooms for the different price classes
of consoles are a good idea. In this
way, more than one radio can be
playing at the same time without one
interfering too much wijth the others.
These rooms should be clearly vis-
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Fig. 3 A shopper looking into this store can see
Note that this store front is

chandise for sale.
ible with open doorways, and the
products ecasily seen from the main
salesroom. The table models can be
most practically arranged on shelves
that are not too high, running around
the walls.

A very excellent idea adopted by
one retailer to good effect is a “tele-
vision theater,” supplied with com-
fortable chairs, where television pro-
grams are constantly turned on. Cus-
tomers can come in and sit down
whenever they wish, stay as long as
they desire, and are not disturbed by
the sales staff while watching pro-
grams.

If any of these displays or rooms
are on a second floor, or in the base-
ment, a prominent sign should be
posted at the stairway, informing the
newcomers of this fact and inviting
them to look around.

The whole idea of this display
technique is obvious. It permits the
potential customer to become ac-
quainted with the products by him-
self. He will look at many more items
than if he had to ask to be shown;
and while looking at them in peace,
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all the mer-
arranged in

he is selling himself on the item as
no sales clerk ever could. By this we
don’t mean that the salesman should
keep away entirely, but that he should
casually enter the scene when he
sees that the customer has had a
chance to make himself at home. It
is at this point that the salesman will
be very welcome as the customer will
have a few questions to ask and will
feel like talking about the product.

Show your Wares

But the display arrangement
should be such as to lead the cus-
tomer around without his having to
ask where a certain type of product
may be found. The display must do
a complete job of “‘showing-the-cus-
tomer-around.”  He should never
have to ask for something and have
it brought out to him from behind
the counter or the stockroom. Al the
models for sale must be on display.
This is not only for the benefit of
the customer, but also of the business
itself, since a greater number of peo-
ple can be served by the sales staff
when the customer can do his own

such a manner that the interior of the store becomes the win-
dow display. (Photograph courtesy Libbey-Owens-Ford Glass Co.)

preliminary looking around.

The service department may or
may not have a separate entrance
from the street (in a large store it's
a good idea to have this extra en-
trance) but it too should not be shut
away. The men working on sets with
arrays of impressive test equipment
give the customer confidence in the
repair work. Service income will in-
crease considerably by having a mod-
ern, efficient repair department in
full view of the customer.

The entire display room and serv-
ice department should be brightly il-
luminated at all times. If the store is
not brightly lit in the daytime, peo-
ple on the outside cannot see in, and
a dark interior is never inviting.

One more attraction that the ad-
vent of television has brought along
is the impressive antenna. A line of
antennas on the roof of your build-
ing or a tall stacked array visible far
up and down the street is a natural
for arousing interest in what has
given us display material heretofore
undreamed of-—let us make the most
of it. v« ¥~
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E°KING

by Isidor

Never Say Die.

some vears

CBS, defeated
ago in its original at-
tempt to have a svstem of color tele-
vision approved by the FCC, was
stirring again. This time, instead of
putting its case before the Com-
mission, it went ahead,
sonie color television
private circuits
FCC allocation).

produced
over
no

shows

(which need

Birth of a Baby. Opening cun of
the campaign was a (lemonetrahon
of a caesarean birth, sent via a
closed wire ecircuit from the Uni-
versity of Pennsylvania hospital to
a nearb\ anditoriun. This was the
first time a surgical operation had
been shown in color television.

Calling all Doctors. A week later,
color television was demonstrated
to the physicians assembled at the
annual convention of the American
Medical Association (AMA) in At-
lantic City with another transnris-
sion from the operating table. This
dem()nstmtl()n was transmitted b\
regular breoadeast methods, prme(l
wire transmission unnecessary.,

Discs. The image was viewed on a
conventional television receiver,
with an extremely simple converter
placed in front of it (the equip-
ment was supplied by Zenith and
\Vebeter-(‘hicuv()) The converter,
consisting of three rapidly rotating
colored (llscs was svnchronized w 11]1
a sinnlar instruntent at the trans-
uiitting site, produced a color pie-
ture thrmurh rapid filtering proc-
esses, with an assist from persistence
of vision. Bandwidth needed for the
systent was identical with that used
in black-and-white transmissions.

What next? Reception was a huge
success: so was the publicity for
CBS. Not only were doctors spread-
ing the word, but millions of read-
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I. Gross

ers saw picturee of the telecast in
Life magazine. CBS was beginning
to blul(l up a publie (leman(l for
coler television, was fulfilling FCC
conditions re bandwidth and adap-
tability, was expected to press its
case, now more vigorously than
ever, before the Commission. Clear-
ly the system used by CBS fit snug-
l) into the specifications issued l)v
the FCC. CBS may still have its last
langh.

The Sigh of Relief. CBS was not the
only one to welcome the FCC policy
anmouncement. Most of the tele-
vision manufacturing industry also
greeted it with relief. Conmmented
president Allen B. DuMont: am
extremiely gratified to see the FCC
initiate the first concrete action of
rentoving the last deterrent to full
scale nationwide television on a
truly competitive basis. The Com-
mission’s attitude with regard to
color is the only possible intelligent
approach. This color propoesal clim-
inates the fear of obsolesence. The
FCC undoubtedly realizes that each
day’s delay in reaching a final so-
lution to this problem postpones
the opportunity for emplovment
for hundreds of thousands of peo-
ple in this potential mulii-billion
television industry.”

Barometer Steady? In New York
City, the Federal Reserve Svstem
reported dollar sales of home goods
down nine percent in first three
months of this year from same pe-
riod in 1948, found television sales
keeping high levels because of ag-
gressive sales promotion and price
reductions. The big stores were
pushing their merchandise very vig-
orousiy, featuring lower-priced sets,
offering trade-in allowances, run-
ning tremendous vohimes of ads in
the daily press. The small dealer-

service technician on the pther hand
was unable to follow alpng, began
to feel the tightening market.

Whistling in the Dark. |According
to one source, however, t¢leset price
drops had about reach¢d bottom.
Tele-tone’s S. W. Gross| predicted
leveling off prices, attributed earlier

price sags primarily to| increased
production, reduced fomponent
costs,

Going Down. This predigtion, how-
ever, was not borne out| by devel-
opments. Teleset prices |continued
downward, showed no sign of stop-
ping. G-E reduced seven of its mod-
els from S20 to 8100 in|the early
part of June, was joined by Wald
Radio which cut one of| its 1215”
consolettes by forty dollgr

2

And Still Going. Andrga joined
the slide, reduced one table model
of its new line by $110, gther mod-
els by as much as $160|and $200
compared with last vear’s prices.

Wrong Bait? Even lowered prices
failed to tempt the custonter in

many areas. Cities with [only one
TV station were beginning to no-

tice decided drops in recgiver sales,
were looking for compelitive tele-
‘asting to come to the npescue. On
the West Coast, opening|of a new
station revived lagging| interest,
sent sales volume up. The public
seemied to be willing tol pay the
price, provided it could |ret some-
thing for it.

High on a Windy Hill. The Wash-
ington Evening Star’s TV station
WMAL-TV, using Raythepn micro-
wave television relay eguipment,
brought the Winchester, Ya. Apple
Blossom Festival 10 D. [C. video
viewers. The microwave relay was
established between a fire outlook
tower atop Signal Mountain, near
Winchester, and the station trans-
mitter on  American University
Campus, constituted the lgugest sin-
gle microwave relay for [a public
telecast so far.

International Set. A muwmber of
foreign visitors attended | the sev-
enth Television Techniegl Train-
ing Program held at the RCA Cam-
den plant during May, indicating
the growth of interest in lelevision
in Canada, South America! and Eu-
repe.
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THE LEADER IN VIDEO PUBLICATIONS!

THE COMPLETE TELEVISION MANUAL

THE VIDEO HANDBOOK

Morton Scheraga and Joseph J, Roche
How Television Works,

Basic . . . through advanced.
How to Design and Engineer Television,

How to Troubleshoot and Repair Tele-
vision, Safety procedures,

How to Select and Install a Television
Antenna,

How to Create a Television Show.

How to Build an Operating Television
Receiver, Complete instructions.

How to Select a Television Receiver,

-

- -
e e 8 N 4 €

Now in this great one volume bhook—
all the essential knowledge of television!
Inside the covers of the VIDEO HAND-
BOOK is presented eomplete  up-to-the-
minute information on television arranged
for quick reference—in easy to read, non-
mathematical style.

The VIDEO HANDBOOK is designed to
give you the praetieal . . . answers to all
vour questions on television—the complete,
detailed procedures on all phases of tele-
vision work—step-by-step explanations for
everyday problems. This book provides the
ready information to make your television
education complete,

The VIDEO HANDBOOK will save you
time — improve your efliciency and make
vour work easier. It provides the knowledge
that means more profit for you. Exery page
adds to your background for greater pres-
tige and income. Here is the means for
everyone in television—employved and exee-
utive—to increase his value to his firm.

———
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A

This book is more than a source of in-
formation and interesting reading—it is an
investment in your future in television.

READ BY:

Engineers, Designers, Servicemen, Experi-
menters, Production men, Laboratory
technicians, Maintenance men, Program
directors, Studio personnel, Broadcast
technicians, Manufacturers, Laymen.

The vast amount of information contained Handsomely bound in DuPont Fabrikoid . . . over 900 pages . . . 14

in this book can only be briefly outlined sections . . . over 800 illustrations — photographs, charts, diagrams,
here. The VIDEO HANDBOOK  contains schematics,
900 pages—over 800 illustrations—thousands

of vital facts—covering everything you need Section I. Television: Past, Present &  Section 7. Descriptions of Modern Tele-
for working in Television. All this infor- Future. Section 8 Ivr::;:rl‘linkec’lgepllee:iss.ion Receivers
mation is designed for easy reading, quick Section 2. Fundamentals of electronic Se '.: 9' Se v.c."g Television Receivers.
reference—all  in non-mathematical  lan- Television. S:z’;:" 0. Te:eli;i:n Tary SEI:uipmenf ‘
guage, every point of discussion pictured Section 3. The Television Station. cection I1. Building a Television Receiver.
in diagrams or pl.m‘lographs. The V'll)l‘.() cection 4. The Television Receiver. Section 12. Data Section.
HANDBOOK ‘is ‘I””]N]. "‘.lo 4 sections— Section 5. Telavision Antenna Systems. Section 3. Television Terms.
(.‘uvh u.(-omplc'lo, aulI!ornuln-o coverage on Section 6. Creating a Television Show. Section 14, Bibliography.
|!slsnlulv(~l- I-Iurrai:lg(}d llll a practical. rusy-l]u-

ow handbook of solution very tele-
o o, utions to every 4 $5.00 o AT YOUR LOCAL RADIO JOBBER

BOLAND & BOYCE INC., PUBLISHERS

A PRODUCT OF MONTCLAIR, N. J.

e RADIO DATA BOOK e VIDEO HAND BOOK ® RADIO AND TELEVISION LIBRARY e RADIO DISTRIBUTION AND MAINTENANCE ¢ TECHNICAL MANUALS e
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OVER THE BENCH

INERE is one question that I can

depend on to crop up in my mail
at least once a week. It is: “What
system of trouble-shooting do you
use and recommend?” Some of the
questioners go ahead to list several
mcthods and request that I rewrite
the list in my order of preferences.
Most lists contain voltage measure-
ment, resistance measurement, signal
tracing, signal injection, signal sub-
situation, stage isolation, etc. Some
contain fancy names that I honestly
never heard of.

These letters always depress me a
bit, for they make me feel that I
have not made sufficiently clear one
of my fundamental convictions about
radio servicing: the best serviceman
is the one whose technique is the
most flexible, whose knowledge and
methods can adapt themselves to the
quick solution of any electronic prob-
lem.

Obviously, such a serviceman must
have at his ready command all of the
“systems,” but he is not married to
any of them. Each system, to him, is
just another service tool; and he se-
lects a particular one to do the job
at hand just as he chooses between
the multimeter, vtvm, or ’scope.

28

The thing that yca have to keep
clearly in mind is that the one idea
in radio servicing is to locate and to
repair the trouble with the least pos-
sible effort and in the least possible
time. All of the well-known svstems
will eventually locate the trouble if
they are carefully carried out; but it
will take some much longer than
others, depending on the particular
fault being sought.

Now don’t go telling me that if
vou knew what kind of trouble you
were looking for, you would not need
to sclect a trouble-shooting method
to find it! You do not, of course,
know what the trouble is; but vou al-
ways have, if you are any kind of a
serviceman at all, a suspicion as to
where it might be. The thing to do,
then, is to select the trouble-shooting
method that will confirm to relieve
that suspicions in the minimum
amount of time. Let’s take some ex-
amples:

Suppose I have a set in which the
rectifier plates turn cherry-red as
soon as I turn it on. First T use
my looking-at-the-rectifier system;
then I employ my resistance-measure-
ment method to see where the low-

resistance short is. Or suppose my
smelling-a-hot-resistor method makes
me suspect a shorted by-pass. Re-
sistance-measurement is the quickest
way to see if I am right. |

On the other hand, suppose that
the radio has no “pep.” Thd volume is
down; stations tune broadly ; and the
tracking is a little off. These things
should make you suspect that the i-fs
are badly out of alignment. and this
theory can be checked quickly with-
out removing the chassis from the
cabmet. in most cases, by injecting
the i-f signal.

Had the volume been low without
the other accompanying symptoms
mentioned above, and if the tubes
had all been found to be good, it
would not be out of line to suspect
a low screen voltage. The voltage-
measurement method would be the
quickest way to test this.

I could go on and on, bt I hope
these examples are enough to make
my point: in almost every case an ail-
ing radio will give you a ivealth of
clues pointing toward what is the
matter with it. All you have to do
is to be sufficiently obsérvant to
recognize them for what [they are.
The correct interpretation of these
hints will save vou hours and hours
of plodding adherence to [some set
and rigid procedure. The brain is
much, much quicker than the hand;
and the more of the troubld-shooting
that you can do in vour head. the
quicker will vou have the set off the
bench.

I rather suspect that the reason
back of trying to find some magic
“system” for locating trouble is pure
laziness. Thinking takes more effort
than performing a series of near-au-
tomatic even  though it s
quicker; and I have heard some
servicemen boast that they cap service
radios while they are thinking about
what they did the night before. They
probably can, but I am convinced
they could service many more in the
same length of time if tth would
concentrate on what they were trving
to do.

tests,

v

Some of you fellows who received
your training in the service are think-
ing that you were taught to follow a
set procedure there and that the gov-

— fo page 34
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“Nothing like the factory-
authorized data of

RIDER MANUALS”

“Nothing like having servicing data direct from the factory ”.
when it comes to “fixing’ any kird of racio, TV or public address 'i‘
system. John T. Rider's Manuals have these facts, and | am

glad to say that I'm making use of them constantly Rider Manuals
give me the greatest oossible coverage, too. And

with so many models and makes in_existence Charles R. Price

today that coverage is an absolute necessity.” liUS4KNRas(:::nindStTeIErg'fr:onllﬁﬁms

For 20 Years, RlDER MAN AI.S have

been “money-makers” for Servicemen!

Charles R. Price is only one of the thousands of servicemen who
use Rider Manuals as a daily guide to better servicing...with
“able. resultant greater profits. For 20 yezrs, RIDER MANUALS have been
the most complete source of AUTHENTIC, OFFICIAL, RELIABLE Ser-
““A\_ vicing Data, direct from the manufacturers themselves. As Servicing
grows more complex, you'll find RIDFR MANUALS all the more time-

saving and profitable.

\| And 2 PA “MUST”’! RIDER PA MANUAL
)

Covers amplifier production of 147 manufacturers from 1938 to 1948.
yet! 2122 “m‘ud 2024 Pages PLUS ''HOW IT WORKS™ Book. Complete............ $ 1800

RIDER MANUALS

Television Manual, Vol. 2 $18.00 Volume XIV to Vi1
(plus *‘How 1t Works’* 21d Index) (each vol.).........

TelevisionManual,Vel.1 13.00  Yolume Vi
(plus “How It Works™ zad Index}  Abridged Manuals 1 to V

3

; (one volume).............. 19.80
Volume  XiX Record Changers and
Volume XVIIL... Recorders ............... 9.00

e v Master Index, Covering
? %V Manuals, Vols. § to XV 1.50 i \
o PA Equnpment Manual, "'2hve Indey The Mallory Radio Service
j Are you receiving your xik..-P e 19,80 VOL Lo 18.00 = Encyclopedia, 6th edition,
if cepy Q! 5‘,'“955"5' Ser- . Fatow t Lo P . makes reference to only one
vicing”'? It’s Rider’s own \ et JRKS SOHN F. RIDER P!SBLISHER, Inc. o ; so:rce of radio receiver
pubhcastlon of mterelst “: o 480 Conal Street, New York 13, N, Y. 9w ::scm:t;fg-r_unéger NM(;‘T":-.
ezﬁ”‘(ﬂ "e"‘_':‘cde“;?l" of nthle Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C. ; The C.D Capacitor Man-
zlrcmt' changes in sets Cable, AR.AB. ual for Radio Servicing,

. 48 edition No. 4, mak
. as soon as they are 1948 edition No makes

reference to only one source
.S B L] RIDER MANUALS Hider Manuate T
- Rider Manuals.

Mean Successful Servicing
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zas. LITERATURE

Video Handbook, 5y Mortox G. Scire-
RAGA and Joseru J. RocHE (Boland
& Boxce, Inc.) 892 pages, $5.00

This handbool constitutes an cffort
to gather together in one volume all
pertinent information on the tech-
nical aspects of television transmis-
sion, reception and servicing, as of
today. I'rom a chapter on the history
and future of television, and a re-
view of fundamentals, the authors
proceed to a discussion of receiver
operation and circuits, transmitting
station cquipment and operation, and
television antenna svstems. The last
third of the volume is devoted to an
analysis of a number of modern tele-
vision receivers and a thorough dis-
cussion of installation and servicing
procedures. Particularly helpful is a
40-page scction dealing with a de-
tailed and illustrated analvsis of test
patterns. Other sections of the boolk
arc concerned with test instruments,
their requirements and specifications ;
receiver construction, and terms. The
authors also devote one section of the
handbook to television show  pro-
gramming and production. Indexed.

The Recording and Reproduction of Sound,
by Oriver Reap (Hozwweard 11 Sams
& Co., Inc.) 304 pages, $5.00

This handbook was written by the
editor of Radio and Television News.
The volume evolves its subject from
a history of sound and the behavior
of sound waves to a coverage of all
basic media for making recordings.
Also treated in the volume are such
subjects as: auxiliary equipment.
acoustical amplifiers  and
their applications.

svstems,

Philco Home Radio Yearbeok ( P/:ilco Cor-
poration), $2.75

This vearbook provides in one vol-
ume mformation previously contained
in separate radio manuals, plus some
additional material. It covers serv-
icing of all Philco 1946 and 1947

30

models, including home radios, radio
phonographs, and portables. Con-
tains the Philco trouble shooting pro-
cedure, alignment procedures, base
views, schematic diagrams, circuit de-

scriptions, drive cord drawings. In-
dexed.
Radio Component Handhook, (P rilco
Corporation, 200 pages, $2.50

This book. of interest to tech-
nicians, is being made available
through Philco distributors. It con-

tains data tables, charts, curves and
other material, not heretofore pub-
lished, on transformers, clectrolvtic
capacitors, variable and fixed capaci-
tors, insulating materials and com-
ponents. speakers. switches, tubes,
and metallic rectifiers.  Many of the
components considered in this volume
are used in television receivers.

Catalogs and Pamphlets

Dealers’ Condensed Catalog. Amecrican
Phenolic Corporation, Chicago 50,
HL, (Amphenol) has available, free
upon request, a 6-page flier catalog,
listing its line of antennas, trans-
mission lines, connectors, and sock-
ets,

Jiffy Checking. This is the name of a
six-page folder put out by Aerovox
Corporation, New Bedford, Mass.,
listing specitications  and  operating
procedures for its capacitance and re-
sistance bridge. Tells what can be ac-
complished with the instrument. IFree
on request.

Test Equipment Catalog. A new catalog
giving complete specifications, charts,
and photographs of clectronic meas-
uring equipment, quartz and german-
ium crystals, is being offered by the
Specialty Division of the General
Flectric Co., at FElectronics Park.
Syracuse, N. Y. Al test equipment
manufactured by the Electronics de-

partment is listed, including power
supplies, oscillographs, |r-f capaci-
tometer, square wave generator, scal-
ers, and an industrial tubpe analyzer.

Converter Catalog. Carter |Motor Co.,
2644 N. Maplewood Ave., Chicago
47, 111, has issued a 16 ppge catalog,
giving details of operatiof, specifica-
tions, and applications fdr its d-c to
a-c converter.

Television Service Encyclopedia. This a
companion piece to the Radio Service
Encyclopedia, also published by Mal-
lory. This volume presents replace-
ment parts info on more than 100 tv
sets, also includes data on Dboosters
and pre-amplifiers. P’riced at 15c,
obtainable from Mallory distributors.

Vibrator Guide. Mallory has also pub-
lished a new edition of its vibrator
guide, a fortyv-page book containing
about 230 more hstings than the pre-
vious edition. Sections in the book
include: alphabetical listing of radio
and vibrator power supplies, installa-
tion notes, buffer capacitor reference
circuits, auto radio service notes,
how to build a vibrator. and others.
15 cents a copy, cither from Mallory
distributors or from P.R. Mallory
& Co., Tnc., 3029 L. Washlington St.,
Indianapotis 6, Ind. |

Transformer Catalog. erit Coil &
Transformer Corp., 4427 N. Clark
St., Chicago 40, Il has released its
new catalog No. 4911 incorporates
all television transformers into Mer-
it’s regular line, cach tv replacement
marked with a star for casy finding.
Fully illustrated.

Stancor Catalog. Standard Transform-
er Corporation, 3580 Elston Ave.,
Chicago 18, 111, has issued its 1949
catalog. Includes electrical and phys-
ical specifications and list prices for
over 400 items, among thém: audio
transformers, power transformers,
chokes. TFound in it are also charts
listing  transmitting  and  rectifier
tubes. driver modulator combinations,
matched power supplies, and detailed
dimensional drawings of all Stancor
transtormers. I‘rce upon request.

Publication for Dealers. DulMont has
inaugurated monthly publication of
“Dealergram,” for franchrsed Du-
Mont Dealers, consists of 4 pages of
video news items.
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Covers
All TV Picture

NEW TV SWEEP
GENERATOR-MARKER

and Sound LF.
and F.M. Ranges

MIRROR-SCALED
for ACCURACY!

Two Built-in Markers Can Be
Used Simvultaneously Giving
Facilities for Faster ldentifica-
tion of Bandpass of Curves With-
out Constant Tuning of Marker

The new Triplett TV-FM Sweep Generator-Marker, with two built-in
Markers and large mirrored dial, was “Tailored For Television” with YOU
in mind! The two Markers can be used simultaneously . . . gives you the
tacilities for faster identification of bandpass of curves without constant
tuning of Marker. Marker has both pip and absorpticn dip control.

The large Marker dial is mirrored for easy reading and greater reset
accuracy. Straight line frequency tuning condensers used to provide
linear scale markings.

No gaps in frequency . . . continuously variable Sweep width control.
Audio output for quick check on video and sound amplifiers.
Expertly-engineered shielding . . . all critical circuits enclosed.
Copper plated steel construction.

Contained in attractive black suede finish steel case, size 15-11/52" x
11-1/32" x 814" . . . leather handle . . . copper-plated feet for grounding
when working on metal work bench top . . . panel is black, white and
red etched on aluminum.

For Detailed Information
See your Radio Parts Distributor or write . . .

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO, U.S.A.

In Conada: Triplett Instruments of Conada, Geargetown, Ontaria

Prices slightly higher west of Rockies
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sacraes
L

Model 3434

Only 149°°

Suggested USA Dealer Net

(crystals not supplied)

TECH DATA

® SWIEP CENTER FREQUENCY
Range 1— 0-60 MC
Range 2— 60-120 MC
Range 3—120-240 MC

® SWEEP WINTH:
0-12 MC (Continvously
Variable)

® MARKER FREQUENCY
19.5 tc 40 MC (funda-
mental}. 39 MC to 240
MC (harmonic)

Frequency Coverage:

© (RYSTAL FREQUENCIES
To 20 MC on Funda-
mentals. Harmonics vp
to 216 MC. (Crystals
Not Furnished)

© MODULATION
400 Cycle on both Crys-
tal and Marker Fre-
quencies

® AUDIO:
400 cycles

Above olso furnished in seporate wnits . .
. Varioble Morker . .

Generator . .

p )

. Sweep
. Crystol Marker,

. .ta Last
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merican

Beaut

ELECTRIC SOLDERING

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of an electric soldering
iron. When placed on
and connected to this
stand, iron may be main-
tained at working tem-
perature or through ad-
justment on bottom of
stand at low or warm
temperatures.

For descriptive literature write

IRONS

are sturdily built for the

hard usage of industrial
L service. Have plug
type tips and are con-
structed on the unit
system with each
vital part, such as

heating element,
easily removable
and replace-
able. In 5

sizes, from 50
watts to 550

watts,

AMERICAN ELECTRICAL
HEATER COMPANY

DETROIT 2, MICH., U.S. A.
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i F-M Receiver
Alignment

| = from page 21

| of television receivers. In this type,

the coils of the transformer are both
‘ wound on the same form. One tun-
ing slug is inserted in each end of
| the vertical coil form. The primary
coil tuning screw projects from the
top of the can and the secondary coil
tuning screw projects from the bot-
tom. \With this type it is necessary
to make one adjustment from the top
of the chassis and the other from un-
der the chassis.

The degree to which discrinminator
alignment adjustment is critical de-
pends upon the receiver involved. In
some receivers a fairly good adjust-
ment can be obtained by ear. This
method is not recommended, how-
ever, since the ear is not sufficiently
sensitive to catch imperfections dur-
ing a short test, and many times the
program material is of a type which
does not provide maximum devia-
tion. It has been previously pointed
out that discriminator adjustments
which give good performance on de-
viations somewhat less than 75 ke
may produce considerable distortion
when the deviation increases to that
value. “Rough” touching up of the
liscriminator is quite likely to take
{ place when modulation peaks are not
| a2 maximum. Later, when full devia-
tion does take place, distortion may
result.

Although the visual method is best
all around, discriminators can be

Fig. 6 Tuning assembly utilizing General Electric

aligned by a static approach. In other
words, by adjusting an a-m signal
generator to the exact intermediate
frequency, coupling it to the receiver
and adjusting the discrinjinator sec-
ondary tuning for zero voltage across
ground and point @ in Ifig. 3. The
primary tuning is then adjusted for
maximum voltage between b and
ground, or between a andl b. These
latter voltages should bel the same
and a maximum when the primary
circuit 1s at resonance. A{l the volt-
ages across the load resistprs are d-c
and are most accurately read with a
v.t.v.m., although a sensitive meter
of any kind will do.

Coupling methods

It is not important that the signal
generator be coupled at any particu-
lar point in the circuit. Any conveni-
ent method of providing enough
pickup to provide a usabl¢ signal in
the aligned circuit withoult affecting
that circuit is satisfactory, Coupling
methods which do not iiivolve any
direct contact are naturally the most
convenient. One such method is sug-
gested in Fig. +. A loop is fashioned
from a piece of insulated ivire, large
enough to fit over the perimeter of
the mixer tube and containing two
or three turns. The ends of the loop
are connected to the signal generator
leads. When the loop is slipped over
the mixer tube (glass | type, of
course), sufficient coupling is pres-
ent between the elements of the mix-
er tube and the loop to provide a us-
able signal for i-f alignment.

Adjusting screws

‘guillotine" tuner.

for r-f, mixer, and oscillator tuned circuits alignment can be seen on top of assembly
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Many times it will not be neces-
sary to make a loop. Just laying the
ends of the signal generator lgads
down near the input circuits will
often provide sufficient pickup, if
the circuits are somewhere near
alignment to start with, which is or-
dmanly true in service work.

The i-f section and the limiter and
discriminator circuits should all be
aligned with exatly the same signal
gcnerator setting, no matter which
one is done first.

ANTENNAS

In receivers using a limiter state, build 0[”
the limiter grid resistor voltage pro-
vides a convenient indication of the
alignment of the i-f stages which
precede the limiter. :
When the visual method of align- = these r'Ways

ment is used for the discriminator,
the criss-cross pattern of Fig. 5 is
obtained by using a sweep signal gen-
erator with a sweep range of several
hundred kilocycles, which is coupled
into the receiver in any convenient
way. An oscillograph is then con-
nected across the a-f output terminals
of the discriminator (pOiIlt a to Kits ore individually packoged, complete with oll necessory hordware.
ground in Fig. 3). The oscillograph Brach Universat Base Maunt is a real time saver,

sweep frequency is set for twice the
signal generator swecp frequency
(which is usually 60 cycles), to ob-
tain this criss-cross pattern. The pri-
mary tuning is then adjusted for
maximum hcight and depth of the
peaks (a, b, ¢, and d,). The second-
ary tuning is adjusted for best cen-
tering of the cross-over point Dbe
tween the peaks.

SAVE INSTALLATION TIME. Aaually sove

® onough for odditionol .nstotlations each week. Simplicity of
Brach Anfenno design, together with moximum pre-ossembly ot the
foctory, toke whale hours of “time-on-the-roof™ off your installation
costs. And, for eosier, quicker, onthe-job handling, Brach TV Antenna

ELIMINATE EXPENSIVE CALL-BACKS.
8 Brach quolity engineering and bulldog ruggedness combine to
he'p make your initial installation completely sotisfoctory. Developed
by o nome os old os rodio ifself, 8roch TV Antennas are products of
the monufocturer’s own labaratory. From the rugged structural steel
bose mount to the tip of the sturdy mast, they're designed to stond up
ond shrug off the worst the weather hos to offer—and deliver superior
reception—longer. Factory pre-tuned and motched for 300-ohm trans-
mission line. oll Broch Antennos feature lorge-diameter aluminum
elements for better signal pick-up.

Ratia detectar alignment

When a ratio detector is used, the

i-f section can be aligned by using MAKE PURCHASLRS YOUR BEST SALES-
the voltage across the load resistor, B AEN. The future success of your television line depends upon
S11ce thlS voltagc 1S proportional to the success of your past instollations, There’s o Brach TV Antenna fo
the strength of the i-f output Signa]_ meet every television prabizm better. Eoch Brach orroy you install
The visual nlignment of the ratio puts you further ahead of your competition performance-wise.

detector itself is the same as for the
discriminator, except that a battery
of 174 or 3 volts 1s connected across
the load resistor to stabilize the volt-
age there during adjustment.

A NECESSARY EXTRA
/ BRACH LIGHTNING & STATIC ARRESTER #4004

Helps keep the buck and jump out of the imoge when due to static

. discharge. Protects certain delicate receiver parts. C(omplete with oll
Frant end adjustments

When the detector and i-f sections
have been aligned and it is certain
that the proper i-f resonant frequen- (
cy has been achieved, the front end — -t !
alignment can then be checked. I'-M ; ‘
receiver oscillator alignment and ‘
tracking are exactly the same in prin- I. s BRABH M FG cunp
ciple as for a-m broadcast receivers.
[Towever, oscillator “pulling” is

necessory hardware, the Brach Rare Gos Arrester is easily otfached to
any downlead. Constructed of porcelain and non-corrosive metal parts.
Tested and listed by Underwriters’ Loboratories.

SEND FOR BRACH CATALOG NO. R}M 1304

‘ 200 CENTRAL AVEMNUE, NEWARK, N.
WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES

- to following page
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AUTO
RADIO

VIBRATORS :

A COMPLETE LINE OF VIBRATORS..

Designed for Use in Standard Vibrator- Oper-
ated Auto Radio Receivers. Built with Pre-
cision Construction, featuring Ceramic Stack
Spacers for Longer Lasting Life.

Backed by more than 17 years of experience
in Vibrator Design, Develop-
ment, and Manufacturing.

ATR PIONEERED IN THE

§
; VIBRATOR FIELD.
:
¢

VIBRATOR GUIDE
FREE TS

A
MY WN‘NNNLW NN NN N

5 |
;

s
“R"BATTERY
ELIMINATORS ; |

2
s
s |
= |

for DEMONSTRATING AND

TESTING AUTO RADIOS
New Models . . . Designed for testing D. C. Electrical Ap-
paratus on Regular A. C. Lines. Equipped with Fult- Wave
Ory Disc Type Rectifier, Assuring Noiseless, Intarference-Free
Operation and Extreme Long Life ond Reliability,

¥ NEW DESIGNS
¥’ NEW MODELS i’ NEW UTERATURE

A" lc"ory Eliminstor, DC-AC favertens,
Auto Redio Vibrators

Sce yowrn fobber or wntte fact ‘
American Tewevision ¢ Raoio Co.
Q«dt}{q Products Siuce 19357

SAINT -PAUL 1, MINNESOTA-U § A
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| sometimes a problem,

| difference in

| F=-M Receiver

Alignment Par¢ Il

— frem preceding page

so that it is
advisable to rock the dial back and
forth to check low and high-fre-
quency settings. As in a-m reccivers,
a high frequency (usually about 106-
108 Mc) for trimmer adjustment
and a low frequency (88-90 Mc) for
padder (iron or brass slug) adjust-
nient are specified in service litera-
ture.

Some f-m receivers, especially of
the tuner variety, make use of va-
riations in tuning elements which
may appear strange becavse of their
physical construction
from conventional tuning compon-
ents. One such arrangement is shown
in Fig. 6, which illustrates the Gen
eral Llectric “guillotine” tuner, de-
scribed in an earlier article of this
series (Rabto MAINTENANCE, Sep-
tember 1948). The illustration shows
the adjusting screws at the top of the
assembly which are used to align and
track the r-f, mixer, and oscillator
tuned circuits.

For tuning of the r-f input stage,
it may often be found helpful to con-
nect a 300-ohm resistor across the
autenna  terminals and couple the
generator  very  loosely, either by
proximity or through a very small
capacitor (say 5 mmf). This ensures
that the load at the antenna terminals
is proper, which is important to cor-

rect alignment in some receivers.

L

Over the Bench

— from page 28

ernment men should know what thev
were doing. I have no quarrel with
them, but let me point qut that the
conditions were different. \Vhen vou
are servicing many units of identical
pieces of ecquipment, a rigid pro-
cedure can be established that will re-
veal the maximum numbctr of faults
in the least possible time, for you can
base vour procedure on observed
probability of breakdown; but in
servicing, you seldom have the same
model on the bench twice in succes-
sion. Just finding the same check
points on different models| require no
little time and head scratching.

Now do not get the idea that I am
arguing against method and system in
your work and am coming out in
favor of haphazard testing. That is
the last thing I want you to think.
The religious following of any sys-
tem is better than that. What I am
trying to say is that ydur system
should be big cnough and flexible
enough that it embraces all of the
other systems as useful parts of
itself.

What I am talking against is the
apparent effort of some radio men
to replace the thinking, intelligent
brain with a mechanical series of set
operations. That is no good, fellows.
The only system is one that makes
vou use your brain more, rot less.

Down through the ages men have
wasted a lot of time tryving to find a
“simple” way to do a complicated
thing. Remember how the old boys
worked trying to discover a “philoso-
pher’s stone” that would transmute
other metals into gold? That would
have been much easier than mining
gold, they thought ; but thejr descen-
dants are still obtaining gold from the
earth. Remember, too, how' the early
medical men kept looking for a single
magic “elixir” that would cure all of
the ills to which human flesh is prey?
Well, we have more remedies today
than we ever had before, and they
are still coming.

Let’s take a lesson from this and
work toward using everything we
know in our servicing and quit try-
ing to find an easy substitute for
thinking. Belicve me. we shall be
better servicemen for it!
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BACK NUMBERS ...
... get them while they last

February 1948

LET'S WORK TOGETHER
HOW TO USE SWEEP GENERATORS
VOLTAGE REGULATORS

] March 1948

HOW TO ELIMINATE HUM
TELEVISION INTERCARRIER SYSTEM
SWEEP GENERATORS OR FM ALIGNMENT PART II

April 1948

NEW FM SIGNAL GENERATOR
DB CALCULATORS MADE EASY
GET THE MOST FROM YOUR YTVYM
AFC IN FM

May 1948

TROUBLESHOOTING RECEIVER DISTORTION
INTERFERENCE

A POCKET FM SIGNAL GENERATOR

A SWEEP GENERATOR FOR F.M. & T.V.

June 1948
INTERFERENCE PART 1l
HEATER-CATHODE HUM
SUPER SERVICE
F. M. AND YOU

July 1948
OHM'S LAW IN RADIO SERVICING
INTERFERENCE PART 11|
HOME SERVICE CALLS ... DO THEY PAY?
SERVICING RC FILTERS

August 1948

ADVERTISING WILL BUILD YOUR BUSINESS
INSTALLATION OF F.M. ANTENNAS
CUSTOM BUILDING

YGS-3 SIGNAL GENERATOR

[[] September 1948

SERVICING WITH VTYM
TRANSMISSION LINE PROBLEMS
RADIO PHOTOGRAPHS
RECEPTION UNLIMITED

[[] November 1948

RECORD CHANGER REPAIRS
SIGNAL TRACING TV

NEW TV INSTRUMENTS

F.M. DETECTORS

RADIO MAINTENANCE MAGAZINE
460 BLOOMFIELD AVE,,
MONTCLAIR, N. J.

Please send me the back numbers checked here . . .

I am enclosing 35c for each copy, or $2 for any 8 copies.

[] February 1948 [ June 1948
| March 1948 E], iUIY |;74|8948
' 5 ugus
L1 April 1948 ] September 1948
[ May 1948 November 1948
NAME
ADDRESS
ciy
ZONE STATE
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Receptio®

Alliance Ten-
na-Rotor illus-
trated with Am-
phenol 114-
005 antenna.

by Rotating - « *

Where TV broadcasting stations are at wide
angles from point of reception and re-orienta-
tion of the antenna is required to maximize
each station, Amphenol television antennas
provide the greatest gain by virtue of the in-
line high and low band folded dipoles which
beam in a clean, narrow directional pattern.
The high froni-to-side and front-to-back ratios
not only provide maximum signal pickup in
the exact desired direction, but also secure
against any interference from an unwanted
direction.

Durable, sturdy, aluminum construction
withstands high wind and ice loading com-
bined.

Install Amphenol in single bay or stacked
array.

Llustrated at leftisthestandard Am-

t— phenol television antenna shown in
stacked array (Model 114-302) for
L' added db gain in fringe areas . . .
or each bay may be individually
s oriented.
| ——p
B e — S I =

Model 114-005 at_right is t

standard Amphenol All-Channel

TV Antenna with brilliant re-

ception on all channels in both 1NN
bands. AN\

AMERICAN PHENOLIC CORPORATION

1830 SO. 54TH AVENUE @ CHICAGO 50, ILLINOIS
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BINDERY

10° PRESERVE YOUR
RADIO MAINTENANCE
MAGAZINES

Keep your back num-
bers of RADIO
MAINTENANCE in
these handsome green
and gold binders.
Each binder will hold
up to I8 copies of the
magazines without
puncturing holes or
mutilating them in any
way. They are held
securely but are easily
removed if desired.
With the index printed
at the end of each
year, your magazines

will be a constant
reference for ... a
valuable service |i-

brary. Send for your
binders now!

RADIO MAINTENANCE
460 Bloomfield Avenue
Montclair, N. J.

Please send me ... .. binders at
the special sale price of only
$2.00 each.

closed

Total amount en-

......................

AW 05 D D D D S e S S S S S D D D D NN B O ED D S ED S B A B S R
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Field Strength Meter

- from page 17

indicating meter is bypassed for i.f.,
and sufficient level is fed into the
audio amplifier to provide the de-
sired sound output at the head-
phones. Part of the output of the
crystal detector circuit is employed
to supply voltage for automatic vol-
ume control (AVC). For this rea-
son, the meter scale reads logarith-
mically. Automatic volume control
permits a wide range of input sig-
nal levels to be read without the ne-
cessity of meter switching and mul-
tiplier circuits. The a-v-c voltage also
protects the meter from accidental
burnouts, caused by excessively
strong input signals.

Regulated d-c voltages for the
tuner and the i-f stages are provided
by a full-wave rectifier, V4, feeding
a choke input filter. All tube heaters
are supplied by the low voltage sec-
ondary on the power transformer.

Operation

In order to operate the instru-
ment, the power plug is connected to
an a-c outlet (105-125 volts, 50-60
cycles) and the 300-ohm line from
the antenna is connected to points 1
and 2 on the terminal strip at the
rcar of the cabinet. The unit is
turned on by rotating the bottom
control knob on the front panel, and
requires thirty seconds to warm up.

In order to measure relative pic-
ture signal strength, the channel se-
lector (the larger of the two knobs
on the front panel) is turned to the
desired charnel, and the smaller
knob is rotated back and forth un-
til maximum meter reading is ob-
tained.

Each unit is supplied with an in-
dividually calibrated chart which
lists microvolt values for the various
meter readings and is attached to one
side of the instrument, As each me-
ter is individually calibrated at the
factory, values on the charts vary
somewhat from one unit to another.
When maximum meter reading is
obtained, the corresponding micro-
volt value is ascertained from the
chart. This process can be repeated
for all stations in the technicians
service area. Generally speaking a
minimum signal level of 250 micro-
volts is required for satisfactory
clarity, signal-to-noise ratio, and the
elimination of ghosts on the screen.

Ii the meter shows an input signal
level of 250 microvolts ar more, re-
ception will probably be satisfactory.

The meter does not furnish a pic-
ture. What it measures is the car-
rier of the signal, rather than the
modulation level as seen on the pic-
ture tube.

Uses

One of the most frequent uses of
the instrument is in the |localization
of installation trouble. The techni-
cian, called to service a faulty re-
ceiver can, through the meter, de-
termine quickly whether the trouble
is due to the signal received or
whether it-is located in the receiver
itself.

The unit can also be uysed to ad-
vantage in the orientation of an-
tennas. In this respect it |is superior
to a test receiver, since varying in-
tensities of the actual picture re-
ceived on the test receiver sometimes
lead to confusion as to when the best
antenna position has been obtained.
At an actual installation, the channel
selector switch is set to the station
which provides the weakest signal,
and the antenna is then oriented un-
til maximum meter reading is ob-
tained.

Not only may the meter |be used in
service work and the ori¢ntation of
antennas during time of installation,
but it can equally well bel employed
in deciding which of a nuniber of an-
tenna systems has the greatest merit
for a particular location. | The tech-
nician can accumulate these data by
running tests of various antennas,
either from his shop, or from stra-
tegic locations in his arka. These
tests can be run for all stations oper-
ating in the area, and for a number
of different antenna systems; and
the results will form valugble refer-
ence data for future jobs,

Once the antenna installation has
been made, standing waves on the
transmission line may result in re-
duced strength at the receiver input
terminals.  Standing waves are
brought about by several factors not
always easily controllable. Impedance
mismatch between antenna and lead-
in, or between receiver input and
lead-in, are probably the most fre-
quent causes. These standing waves
are produced by addition and cancel-
lation (in-phase and out-of-phase re-
lationship) between received and
reflected waves along the transmis-

— to page 38
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Oscillograph
- from page 16

Before leaving the subject of fre
quency response, one other point is
worth noting. The response charac-
teristics of an oscillograph are usuval-
ly determined with the gain control
in maximum position. In many in-
stances the design of the gain con-
trol is such that it will modify the
overall frequency response of the
instrument when it is moved from
this position. Conscquently, it is im-
portant that the gain control be de-
signed so that it does not appreciably
affect the frequency response char-
wctertstics of the instrument. Typical
gain control and amplifier cirenits
will be discussed later.

Sensitivity Characteristics

In addition to frequency response,
several other characteristies are im-
portant. One of these is the sensitiv-
ity of the instrument. Sensitivity is
important because it determines the
minimum signal amplitude which will
give a useful deflection of the clec-
tron beam. If we assume that we
wish to examine a signal with an
amplitude of 0.5 volts, it is neces-
sary that we use an oscillograph
whose sensitivity is such that a sig-
nal of this amplitude will cause the
spot on the face of the cathode ray
tube to be deflected at least one inch.
[{ the signal docs not cause this much
leflection, the pattern formed on the
face of the tube will be too small to
be casily observed and a more sensi-
tive oscillograph must be used.

The sensitivity of an oscillograph
is usvally referred to in terms of the
instrument’s  deflection  sensitivity.
Detlection  sensitivity is  generally
stated n rms volts per inch, or rms
volts per millimeter. The overall de-
flection sensitivity of an oscillograph
is the result of the deflection sensitiv-
ity of the cathode ray tube plus the
gain of the deflection amplifiers.
Manufacturers often give the deflec-
tton sensitivity for signals connected
directly to the detlection plates of the
cathode ray tube and the deflection
sensitivity with the signal connected
to the vertical and the horizontal de-
flection amplifiers. A typical instru-
ment might have the following spe-
cifications :

Signal to dellection plates:

horizontal—23 rms volts per inch

horizontal—23 rms volts per inch

Through Amplifier:

RADIO MAINTENANCE o JULY 1949

vertical—0.10 rms volts per inch

horizontal-—0.60 rnrs volts per inch

The importance of deflection sen
sttivity is realized when we consider
the sensitivity required for a typical
use of an oscillograph. To align the
video i-f amplifers in a television
receiver individually, an oscillograph
with a sensitivity of 25 millivolts is
necessary. I an  instrument  with
lower sensitivity is used, the pattern
on the face of the cathode ray tube,
with the gain control advanced all
the way, will not be sufficiently large
to indicate the cffects of adjustments
to the stage under test. All vses to
which an oscillograpli can be put re-
Juire some minimum  sensttivity. It
is therefore necessary to know the
deflection sensitivity of an  instru-
ment before  we  can determine
whether or not it will be satisfactory
for a particular application.
Input Impedance

Another important  characteristic
of oscillographs is the input imped-
ance of their defleetion amplifiers.
Input impedance is important  be-
cause it determines what effect the
connecting of the nstrument to a
circuit will have upen the operation
»f the circuit. When an oscillograph
is connected, say, to a high-frequen-
cy resonant circuit the tuning of
the circuit 1s changed by the input
impedance of the instrument in the
same manner it would be if a small
auxiliary  capacitor  were  shunted
across the circuit. The lower the in-
put impedance of the oscillograph,
the greater will be the change in tun-
mg.

Input impedance is expressed in
micromicrofarads and megohms. Aii
mmstrument with an input impedance

l

of one megohm in parallel with 20 |

mmf will have the same shunting ef-
feet on a circuit as would be obtained
by connecting a 20 mmf capacitor
and a 1 megohm resistor across the
circuit.

Another  important  oscillograph
characteristic is the range and line-
arity of the sawtooth sweep avail-
able. In order to examine the wave
form of a signal with respect to time,
a lincar sawtooth horizontal detlec
tton voltage 1s necessary. If the max-
imum sawtooth frequency available
is 25 ke, waveforms with frequen-
cies up to 100 ke can be examined.
I1g. 5 shows the pattern which will
be obtained on the screen of an oscil-
lograph when a 100 ke sine wave is

A SUPERIOR FEATURE

for superior performance!

PHiLSoy

WOOD CROSS-BAR
TV-FM ANTENNA

® GIVE HIGHEST POSSIBLE
FORWARD GAIN

® MINIMIZE NOISE PICK-UP

® WOOD CROSS-BAR
WEATHERPROOFED

® ELIMINATE SERVICE CALL-BACKS,
SAVE TIME

® ASSURE BETTER, QUICKER
ORIENTATION

Time is money'—and you save hoth time and
money when you install PHILSON Waooed Cross-
Bar TELEVISION ANTENNAS, Fliminate
expensive service call-backs for orientation. The
superior non-conductive, weather-proof wood
cross-bar lowers noise pick-up through grounded
upright, prevents any possible leakage into
grounded Iast.

PHILSON superior ANTENNAS are enginecred
for superior reception in high ami low bands.

Satisfy Your Customers!
Save Time and Money!

——cash-in on the time-and-money
saving PIILSON line—

See Your Distributor Today, or Write for
the Dne in Your Area

PHiLsoy

Pioneer ond leading
Antenna manufac-
turers since 1929

of

MANUFACTURING CO., |
156 Chambers Street,
New York 7, N. Y.

fed to the vertical defiection ampli-
ficr and the sweep is set at 25 ke
IFour cycles of the signal to be ob-
served appear. If the signal under
obscrvation had a frequency of 200
ke, eight cyeles would appear. This
number would be too great to per-
mit convenient observation.

These are not all of the character-
1stics of the oscillograph which de
lermine  its  usefulness.  JHowever,
they are the most important ones. In
the next issue we will discuss the
various circuits used in oscillographs
and how they affect the characterist-
ics of the instrument.
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Special Radio Tube Sale
AM, FM, TV TUBES
34Y2¢ ea.
1B3 6AUG 678
2C34 6BD6 627G
2E24 6BG6G 12AU7
4A6G 6BH6 12AT7
616 6BJ6 12A27
6AG5 688G 12BA7
6AQ5 1978
KEN RADS .......49¢ ea.
TASGT 637 12
1C5GT 606 20?0G7
INSGT 6K7G6 2051
IP5GT 6D8 24A
1T5GT 6SF5 30
v 6SG7 31
1C5GT 6U7 32
W o
35
2A7 7A4 6/5|
5X4 7E7
6A8BG 77 57
688 7L7 58
6C6 12A7 77
6F5 12)5 78
6FBG 12Q7
6H6 12SF7 VRI50
59c ea.
1ASGT ILH4 63G7
1LB4 ILNS 11726
ILC5 1Q5GT 1223
8
SUMMER SPECIALS!
.
49¢ ea.
024 7A7 7N7
1A7GT 7F7 7Q7
1G4GT 7G7 787
1H5GT 7H7 w7
INSGT 737 7X7
7A4
ALL AMERICAN 5 KIT $2.69
RCA. Hytron, Tungsol, Sylvania
50L6. 35Z5, 12SA7, 12SK7, 128Q7
Minimum Order $5.00. Add 3¢ per tube for orders
of less than 100. Tubes may be assorted in mixed
price categorfes. All ship. F.Q.B. Chicago. 25%
deposit with order, balance C.0.D, ALI, MER
CHANDISE BRAND NEW and individually boxed.
20% add. for small orders outside U.S.A.
CONCERT MASTER RADIO TUBE CO.
11810 Winnemac Avenue, Chicago 40, Il

Field Strength Meter

— from page 36

sion line. They are usually more pro-
nounced on the higher frequency
channels.

The field strength meter can be
used in remedying this condition. The
meter is connected to the transmis-
sion line at the receiver end, and the
meter reading from one of the high-
er frequency stations is taken. A
small piece of tinfoil (such as found
in a package of cigarettes) is wound
around the transmission line at the
receiver. The tin foil is then moved
along the line until the meter reads
maximum, and is fastened in that
position. If low input signal level is
obtained from other high-frequency
stations, the process can be repeated
with a second piece of tinfoil.

The unit has provision on the
front panel for use of an earphone
with which it is possible to receive
both the video signal and the actual
sound carrier for a particular chan-
nel. It is possible to pick up inter-
ference within a given point by
means of the phones, by tuning the
venier tuner through its range, ¥ » ¢

38

Projection Television

— from page 19

twenty kilovolts. A decrease in anaode
voltage of only 10 percent will se-
riously reduce image brightness.
Since the picture is going to be con-
siderably enlarged, the focus adjust-
ment will be found to be farly eriti-
cal.

Philco projection television, a dia-
gram of which appears in IMig. 3, hike
the RCA type, makes use of a modi-
fied Schmidt optical svstem. The
picture tube is pomted at a spherical
mirror which collects all the light and
reflects it onto a flat mirror. The
tflat mirror, in turn, sends the light
along to a micro-lens screen.  The
curved mirror, which resembles a
rather large heavy saucer, is made of
molded glass.  This type of mirror,
like RCA's, has its retlecting surface
on the front.

If you find it necessary to handle
this mirror, hold it by the rear sur-
face which is not coated, or by the
edges.  Touching the front surface
with your fingers will cause the sur-
face to become corroded and discol-
ored, making the projected image
spotty in its light distribution. Since
the flat mirror is also front-coated,
it should be treated with the same
care.  Any warping of the tlat mir-
ror, or strain on i, preventing an
absolutely flat surface, will result in
a picture on the screen which is not
in focus from all viewing positions.

The corrector lens has a ilat sur-
face on one side and a curved sur-
face on the other. The tlat side faces
the spherical mirror while the curved
side faces the flat mirror.  Since the
spherical mirror introduces a focus
error, the corrector lens is designed
in such a way that it produces proper
focus of the picture on the flat mir-
ror.

In next month’s article we shall
continue our discussion of projection
television  svstems, completing our
analysis of the Philco receiver and
concluding with an investigation of
the North American Philips model.

Emenica’s O

, Television Beam

| Yr The ONE antenna for ALL channels
(no high frequency heod needed)

Yr Maximum efficiency on ALL channels

Y 4 1o 1 front to back ratio on oll frequencies

TELREX Conical Antennas provide the highest

passible gain to the receiver—since the full strength

of the signal {os received at the oatenna} is corried

to the set with negligible loss—ond with a definite
reduction in the strength of ghosts or reflections.

TELREX Canical
Antennas are built
better. Note this
center clamp which
provides such o
strong grip over bet-
ter than 3” of each rad sucface. It is both o mechane
icol support and electrical cantact secand ta nane,
And is only one of the features which result in
improved and steadier pictures — from o better
antenna ~— o TELREX. © 1949, Talrex, Inc,

| AVAILABLE IN A VARIETY OF MODRELS
TO MEET ANY NEED

At your distributor or write

TELREX, INC.

ASBURY PARK 4, NEW JERSEY

e ERIE

"CERAMICONS

. . . for capacitor replace-
ments. TV and FM engi-
neers know their superi-
ority over mica or paper
. « . more efficient at high
frequencies . . . require
less space.

*

If your distributor cannot
supply you, write us for in-
formation. New catalog on
request.

Electronics Division
ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND TORONTO, CANADA
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In Radio and 'I'elevfsion Tube Sales

1949 IS A GE YEAR

HOW TO GET THE MOST OUT OF YCUB TEST EQUIPMEN

~

Clearly illustrated. You see the equipment! * Plenty of practical wid with yonr problems!
=

Make 1949 your year for profits!

Read TECHNI-TALK ! General Electric publishes
this new, useful service rmagazine to help you
get more tube, parts, and repair business.

OU'RE in a fast-moving profes-

sion, as radio-TV serviceman.

Every day, new situations arise where you

must know what to do to bring console-model
radio. television receiver, or other sets up to
par. Only by greater knowledge of methods,
can you increase your repair volume . .. make
your phone number the one owners dial when
trouble occurs.

TECHNI-TALK is G.E.’s helpful answer to
your need. Here's a bi-monthly service maga-
zine edited by practical men for practical men—
concise, down-to-earth, with just enough
theory to give you the “why” of proved
methods and time-saving short cuts. Read

GENERAL

every issue! Chances are, some prob-
lem awaiting you on your next round of
service calls has been discussed, and
soived for you, recently in TECHNI-TALK.,
Your General Electric tube distributor will
be glad to send you the latest TECHNI-TALK,
and put you on his list for future issues. Phone
or write him for your registration card! And
don't forget: this expertly prepared magazine
comes from a leading manufacturer of radio-
TV equipment, in touch with service sources
nauonally. You benefit from the sum total of
G-E experience on any problem! Electronics
Department, General Electric Company,
Schenectady 5, New York.

/
9&(4 care //24/ your m;%o@zce 272

ELECTRIC
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NO CHARGE!. . . with initial 550 order of

OLIN Radio Batteries
MORE PLAYING HOURS

oun | (CIECEIS

SUGGESTED $50-38 ORDER

RADIO FLAT ch‘B‘wags 12 #1710 "B Batteries
tast Longe e
e e B =6210 "B" Batteries

=0614 “A-B" Packs

6
6 =4918 "A" Batteries
2
2 =0615 “"A-B" Packs

.......
---------

IDEAL COMBINATION
WINDOW AND
FLOOR DISPLAY

No. 640

e Will hold at |ec§f 200
Ibs. of radio batteries

® Needs only 14x20 inches
floor space...40" high

® Full-color, attractive
design

® Lower shelf can display
portable radio as

“TODAY'S SPE¢IAL”

This combination full-color display available for

immediate shipment: (Shown here in two colors only).
GET SET FOR SUMMER SELLING — order complete line Olin radio batteries

and combination display from your Wholesaler's Salesman TODAY.





