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Long life in a vibrator results from a combina-
tion of good design and careful production.

The design of Mallory Vibrators is a product

of an unusual combination of engineering talent

Mallory **2448”° Vibrator Deal

.This deal gives you a handsome storage aund display
cabinet for your stock of vibrators, together with a selec-
tion of vibrators and buffer capacitors that will answer
75% of vour requirements.

You pay only the service man’s
net price for the six vibrators
and t1welve buller capacitors.
There is no charge for the
attractive, convenient cabinet.
Your Mallory disivibutor has
them in stock for immediate
delivery.

and resources in electronics, electrochemistry
and metallurgy.

For example, the contacts in Mallory Vibrators
are Mallory-specified and Mallory-made. And a
patented Mallory design insures a perfectly
balanced mechanism.

Convincing proof that Mallory maintains care-
ful production is the fact that more Mallory
Vibrators are in use as original equipment
*han all other makes combined.

You get not only long life, but dependable
starting, and high output efficiency from Mallory
Vibrators. No wonder they are so popular
with radio service men everywhere—Mallory
Vibrators are best for replacements. See your
Mallory Distributor.

MORE MALLORY VIBRATORS ARE USED IN ORIGINAL EQUIPMENT TIHAN ALL OTHER MAKES COMBINED

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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Modern, efficient. Sylvania Oscillo-
scoprs, Type 132 (T-inch screen) above
and Type 131 (3-inch sereen), are ac
operated general puipose cathode ray
instruments used to study wavetorms,
measure voliages and currents in vari-
ous types of circuits. Excellent for audio
cirenit analysis. transmitter checking,
filter and Jim analysis, ¥ibrator wave-
form checking. Type 132 price: $144.50;
Tvpe 131 price: $89.50.

The last word in tube testers: Tvpes
139 (Counter Type, shown), and 140
(Portable Tspe) —smartly styled, scien-
tifically designed. Features: Shorts Test
at voltage low enough to prevent tube
dainage, high enough for full brillianey
on indicator: all tube elements tested
under dynamie conditions; Fingertip
Controls: tests all tube types: Provision
jor Noise Test; large t-inch meter;
8-foot cord. Each model: $79.50.

The Svlvania Poly (MULTI-PURPOSE)
Meter Tvpe 1347 provides, in a single
compact instrument, the meuans of making
a multitude of electrieal measurements and
tests. Electrical values measured include
audio. ae and rf voltages (up to 300 me)
de voltages from 0.1 to 1.000; direct currents
from .05 milliampere to 10 amperes; resist-
ances from 15 olun to 1,000 mnegohuus.
Instrament iz compactly built. at-
Ny tractively styled. includes all
essential accessories. Priced at

only $89.50.
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This Audio Oscillator Tvpe 145 is one
of the most versatile and convenient
lest instruments made. Its powerful
signal of known frequency provides an
accurate tone source for checking radio
receivers. It is ideal for response and
distortion testing of audio amplifiers,
public address systems. juke boxes.
wired music installations and individ-
ual speaker cones. An exceptionally
valuable test instrument. Price: $129.50.

With thi= new DC Voltage Multiplier,
the 1000 vde range selting on your
svivania Polvineter will read 10,000
vde futl scale! The 300 vde range set-
ting will read 3,000 vde full scale! Add
this accessory 1o vour Polyvmeter and
vou have a Nilovoltmeter for testing
TV circuits and other high d¢ voltage
applications. Only $9.95!

GOOD SERVICING STARTS WITH...
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Now, in addition to selling the best in tubes, vou

Sylvania Electric Products Inc.

Radio Tube Division, Dept. R-1G03
Emporium, Pa.

can simplify vour testing and trouble-shooting
job with the latest and finest in test equipment!
For full details about these carefully engineered
Sylvania instruments, mail handy coupon today!

Gentlemen:
Kindly forward detailed information about instruments checked below:
Audio Oscillator

Polymeter

Oscilloscopes
Tube Testers
[I DC Voltage Multiplier

Lo o o o s s e e o e i e e e

Name .
Address. | e . Ml
City. _ _ ——— -
State. - _ Zone =
ELECTRONIC DEVICES; RADIO TUBES; CATHOOE RAY TUBES; FLUORESCENT LAMPS,
FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS; PHOTOLAMPS o pmm Em RS M G MW bmm Ee SN W MO fuSW BEm Gun B MM SN fu Smm S jmam bmm mm
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EDITORIAL

FLASH! TV On Roof Law Proposed!

A Bill has just been introduced in the
Legislature of New York State which if
passed will require landlords to allow
tenants to install TV antennae on roofs
il they wish to. Will keep you advised.
What a boom for TV sales that law
would be!
About TV Antennas

During  December the country was
plagucd by high wind, sleet and snow
storms. This was the first opportunity T\
set owners were afforded to ascertain how
good an antenna installation was made
for them. We have made a rather com-
prehensive survey with these findings: In
the Ilasl, where severe snow storms, hut
very little ltigh winds prevailed, less than
3% of the TV antenna installations were
knocked dowrn. However, in the Midwest
and Northeas! sections where sleet and
high winds did prevail, havoc was wrought,
resulting in almost 10% of the TV anten-
nas either falling, or being thrown out of
orientation. A lesson was learned. Do it
right the first time and leave a sullicient
safety margin every time you install an
antenna.

Signs of Prosperity

The year 1948 was exceptionally good
for most radio service dealers and techni-
cians. Firms engaged primarilv in retail-
ing did not fare quite so well. Now, it
becomes apparent that general business
conditions are leveling off to a more nor-
mal plane, seemingly a prosperous plane!

The prospects for radio service dealers
and general business, as we see il, are
better than ever before. We should he
entering a long period of genuine pros-
perity. An indication of this is the fact
that savings banks throughout the country
are increasing their interest rates on sav-
ings accounts. Reflect backward and
vou'll recall that during this country’s
boom period, from 1925 through 1929, sav-
ings banks paid interest rates ranging
upwards from 2% to a peak of 414%.
Then came the depression and interest
rates dwindled, and during the most lush
years of artificiul prosperity—the war
years 1941 through 1946—banks paid as
little as 19% interest, and in some cases
less. Now banks are upping their interest
rates, and this ups our enthusiasm.

Is An Index Wanted?

At the outset in every December issue
of RADIO SERVICE DEALER we carried
a complete Index of material we published
during that year. The practice was dis-
continued because of the paper shortage
during the war years, and has not been
resumed as we were of the opinion that
our subscribers would rather have us de-
vote the three or four pages to a timely
technical article rather than to a recapit-
ulation of what had already been pub-
lished. What is your view on this sub-
ject? Do you want an Annual Index. We
will abide by the wishes of the majority,
so write!
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TRADE FLASHES

A “press-time”  digest  of

production, distribution

&

merchandising activities

Town Meetings

The recent Town Meeting of Radio
Techmicians in Atlanta sponsored hy
the Radio Parts Industry Coordinnt-
mg Committee, reveals that the new
program first presented there was the
most sueeesstul of the three held in
the curvent season. In the meantime,
hy the time this issue i< received the
next meeting scheduled to be held ar
the Rodger Youug Auditorium. Lo-
Angeles, on Feb. 2%, March st and
2nd will be over. The final meeting in
Chicago on April 11. 12, and 13 will
be virtually identical with the pre
vious two meetings.

Hytron Grand Prize Winner

F'or the past several mouths, radio
servicemen from coust (0 eoust
heen vieing with eaeli other for rop
honors each month in the Hytron
Radio & Eleetronies Corporation con
test.

With the contest completed, Hytron
announces the $400.00 U.S. Savingsx

Ilkl\'{‘

Bonds, grand prize winner, as selected
Ly the judges, Mr. Harry L. Smith
of 25-26 Steinway Street, Long Ts-
land City, New York, who won the
first prize also at the start of the con
test in May. In the accompanying
photograph, Mr. Smith is shown be-

ing presented the Savings Bonds by
Mr. Bruce A. Coffin, President of
Hytron Radio & Electronics Corpora-
tion, while Mr. Everett Boise, Hyt-
ron’s comniercial engineer in the New
York area, looks on.

Interest during this contest has
been at a fever pitch and Hytron
wishes to thank the judges and all
the servicemen who did so much to
make this contest the success it was.
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New RCA TV Dynamic Demonstrator recently displayed at a showing in
New York. This piece of equipment should prove of interest to schools.

Their thanks will be expressed in a
more tangible way when a series of
service tools will be offered o service
men at cost. Be on the lookout for
their announcement in trade papers
very shortly. Several tools are now in
produetion and will be available any
day now, with others to follow as soon
as design and production details are
ironed out.

N.Y.C. Contested on Sound Ban

A suit contesting the validity ef a
New York City ordinance which in
effect bans radio and sound equip-
ment in public places was filed last
Friday, Feb. 4, in the New York Su-
preme Court by two RMA iembers
and other parties with the approval
of RMA General Counsel John W.
Van Allen. The Supreme Court was
asked to issue preliminary and per-
manent injunetions and to declare the
ordinance null and void.

L.T. & T. Acquires Farnsworth
Tnternational Telephone and Tele-

graph Corporation and Farnsworth

Television and Radio Corporation an-

nounced today that an agreement in
principle had been reached for the
acquisition by I. T. & T. of the Farns-
worth Company. In aunouncing this
entry of I. T. & T. into the television
reeeiver fleld it was stated that if the
sale Is consummated the 1. 1. & T.
expects to continue manufagturing
operations at Fort Wayne and the
national Capehart Distributor and
Deuler organizations which have been
built up over many years.

G.E. Engineer To Advise S.A.

R 8. Yeandle, General Electric te-
levision engineer will leave this coun
try on February 10, for a six-week tour
of South Amerieca, to encourage the
adoption of U. S. television standards
in Latin American countries, it was
announced by the G-F Transmitter
Division at FElectronics Park, Syra-
cuse, N. Y.

LR.E. Phila. Maeaeting

Some of the newest technical de-
velopments in the radio-television in-
dustry will be diseusced at the annual
spring meeting of the RM A Engineer

RADIO SERVICE DEALER @ MARCH, 1949



IN RADIO AND TELEVISION TUBE SALES
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A big campaign of sélling aids paves your path to
proflts Something new— —and hot—every 60 days'

LETUS Sw,
N 7wosE 50[/4

€241 us Fat
il PacErl, SIREES
SER¥ICE

You zon't beat this shop-gorment offer. It
proves the point when we say G-E dealer
helps are “hot.” You make no investment! Shirts,
trouszrs, jackets, coats—in attractive powder
blue, with the G-E pocket emblem in orange
and dark blue—come to you each week
treshly laundered. You rent, not buy! And the
low -ent is roughly equal to what you might
pay for cleaning only.

Amusing—and great little business-builders! Two of
the cleverest new counter cards the trade has seen!
Cut-outs feature the gremlin in one case, the “sour
notes” in another. They give a lifelike three-dimen-
sion effect. The cards come in full colors, varnished for
brilliancy, with built-in easel mounts.

RADIO SERVICE DEALER @ MARCH,

" His is the year you'll shake hands with
yourself because you're retailing G-E
tubes. If you haven’t any on your shelves,
it will be smart to put your order in... fast!
G-E tubes are a fast-moving, profitable
item because General Electric works with
you to widen your customer list. This page
shows a few of the aids-to-sales furnished
you for promotion. There are plenty of
others—and brand-new items will join
the parade at frequent intervals.
Better tubes aven't built! G-E quality

90(/ car /éw/ /omz e ¢ Gibrce or_

GENERAL

1949

backs up your promotion, makes friends
of tube buyers. When you install a General
Electric- tube, you're selling others later
on—to the same satisfied customer, or to
persons he refers to you for tubes, parts,
or radio-TV service.

Get aboard the tube-profits train! Your
nearby General Electric tube distributor
will be glad to show you how. Phone or
write him today. Or address Electronics
Department, General Electric Company,
Schenectady 5, New York.

ELECTRIC

181-HA3-08850



ling Department and the Institute of
Radio Engineers April 25-27 at the
Benjamin I'ranklin Hotel in Phila-
delphia.

Philco Receives FRSMA Award

| Phileo  Corporation received the
|1‘.)48 award of the FRSMA for out-
standing contributions 1o the progress
Lof the radio service mdustry. The
[award was presented to Jomes M.
| Skinner, Ir, vice-presidenti—sales and
parts, Phileo Corp. by Leonard Helk,
president of the lackawanna Radio

ANTENNAS ® MASTS ® TOWERS
CHIMNEY & VENT-PIPE MOUNTS
® GUY CABLE e LIGHTNING
ARRESTORS ® TRANSMISSION LINE

FOR BETTER TV & FM INSTALLATIONS |

Technicians’ Association. Other speak
ers af the luncheon, which was at-
tended by about 100 Jeading service
technieians and representatives of the
radio press from six states. included
David Krantz, chairman of the FRS-

Costs go up and profits vanish with poorly designed,
hard-to-erect antenna equipment. Why gamble with
profits and customer good will when you can be
sure of all-around satisfaction with VEE.D-X — the
complete single source quality line. Every VEE-D-X
product is skillfully engineered for your entire range
of technical requirements and problems. Fast, low

cost installation insures full profit margin for you on

every TV sale.

y g
SKY MONITOR n
ANTENNA oo VEE-D-X
The new broad-band LONG-RANGE . . .
ontenna  with tun- - | ANTENNAS CALN and pl'esnlentrof the Philadelphia
:bs"e ﬁ_:;“w:‘(o‘“m 2500 Li, hold every record | association (PRSMA), and Thomnas
 stunni performer f | ist H 3 1
on Channels 7 fhro v tws JSL RERS e | .. Clarkson, president of the Mid-
. ustrated in -called “'fri u . s Trald (PR 3 pymyy
connection with new 0 S, M wht'ﬂt( Radio Sg. vicemen’s Association
vEE'-D..x chnn“mne:l'r:;‘nc: oo o Brings TV to those of Pennsylvania,
ven pe n [«] . .
e . cotuar who have des. Appearing in the photo, froin left
takes o ly 60 sec paired of _ getting M 24 >
onds to install. %oodh L"jp”“' to right are: Ed Phillips—John A.
i irectiv- . -
i,;su,',% fo',rffu':d Blessing C.o.; lelnes‘ Skinner, Jr—
gain. A;*IUS_'?P"; V. P., Phileo; Sanford R. Cowan,
or mos <ritica . . .
NEW LIGHT conditions. publizher- Radio Service Den]ernf\fra‘g:
WEIGHT MAST azine: John Pell. manager of TV
Extremely light (o 3 SN g . D , S —
20 section weighs Nerviea, Phileo: Ko nnfth T\.l nyon,
only 11 |bs(.) wiih; = general  manager—serviee  division,
t sacrific o b,
sovlrJengsvh. . Pleremivs HIA VEE-D-X P]l]](‘O.
rotation even after J SE‘fé'\Aolg‘RAl
guy wires have 2 os-vtib .
bee; Iin:m“edd' e J Made in 10' ond New Duotone Sapphire
Good -looking an 20’ sections for i ) - <
unsurpassed for "‘"“\ﬂ mounting antennas The T “()tmlef Company. No;w York
speed in erection. J up to 140’ high. announces a mierogroove cutiing sap-
SwiveL Sections are g e :
et o O p]mfﬂ. ne(\d]e conshu(.ted solely for
and painted, use 1 equipment especially construct-
Sturdy, all-welded . Lo . il
construction. De. ed for microgvoove cutting. Available
signed for fast, 8 ! ool et
CHIMNEY MOUNT LIGHTNING Towcost  orectior | through all vegular Duotone distribu
The finest chimney mount on ARRESTOR on ground or roof, tors.
the r:;urkef. Fits any openinlg— Installed without ( Antenna can be
round, square or rectanguiar cutti t il rotated from base, A
fr:(;n 1-1"/’”ro 22'; for 19, 1", s;’o,,'".?ne:'g;‘;s"‘,;;, Permoflux Adds To Line
° S i]'s';-'c': 'g‘Pe}:‘ﬂg{e Permotlux Corporation announces
a . Hig i- . .
electric, low loss, four new model speakers for televi-

Send Coupon Today

VEE-D-X brings you the best things first
in TV antenna equipment. Watch for
VEE-D-X every month in this publication.
Write today for literature and prices!

o
LaPOINTE-PLASCOMOLD CORP,
Please send complete information on the following:

[ VEE-D-X Single Source Plan

O VEE-D-X Chimney Mount
0O VEE-D-X Mast

Unionville, Conn,

[J VEE-D-X Tower
{3 VEE-D-X Antennas

O Lightning Arrestors

| sion replacement purposes in addi-
| tion to their very complete line of
| replacement speakers. These new mod-
els are 4 x6, 5” and 6" with 62 ohm
field and 4 ohm voice eoil, and a 4 x 6
with 100 ohm field coil and 4 ohm

NAME voice coil.
PAREA COMPANY . . . o The addition of these new models.
STREET . together with the other models avail
. . ahle. means that Permoflux now has
means video distance 1 cmv ... ZONE ... STATE

8
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ON
VISUAL ALIGNMENT

Always a useful service instrument, the oscillo-
scope hus become indispensable since the advent
of FM and television. Technicians who have
familiarized themselves with oscilloscope opera-
tion are now able to capitalize on opportunitics
for present-day servicing requiring visual-align-
ment facilities.

Visual alignment is a technique which
presents the frequency response curve of an
amplifier upon the screen of an oscilloscope.
A representative video-if response curve is shown
in Fig. 1. In some cases, this curve will appear
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upside down’’ or ‘‘left to right'’; however, the
position of the curve is of no consequence.

A response curve shows the selectivity charac-
teristic of an amplifier in terms of output
voltage versus frequency. Each point along the
base line corresponds to a certain {requency.
and the height of the curve above each base-line
point indicates the output voltage at that fre-
quency. A transparent graph screen is placed
over the face of the cathode-ray tube to deter-
mine relative output voltage values. If the scope
is calibrated in terms of volts inch deflection,
absolute voltage values can also be measured.

An over-alt video-if curve. as shown in Fig. 1,
should ris¢ rapidly at the low-frequency
end, while the high-frequency end should drop
gradually. In this figure, the dip at 21.25 Mc is
caused by a sound trap. Another dip at 19.75 Mc
is caused by an adjacent-channel picture-
carrier trap. The 4-Mc bandwidth of this curve
is the frequency span from 21.75 Mc to 25.75 Mc.
Note that the picture carrier frequency (25.75
Mc) is placed approximately 504 up the curve;
this requirement arises from the single-side-
band system used in television transmission.

Such a visual-alignment curve presents all
necessary aligsnment information at a glance,
and makes the over-all e¢ffect of a trimmer
adjustment immediately apparent. Even when
stagger-tuned if stages are individually peaked
an over-all rf-if response measurement must be
made to insure proper alignment. (The fre-
quency at any point along the curve is deter-
mined by means of a '‘marker,”” as will be
explained in another Test Pointers article.)

When the response curve is incorrectly shaped,
various picture defects resutt. Insufficient band-
width causes inadequate horizontal resolution
which shows up as a blurred picture. If the
curve does not dip properly at the trap frequen-
cies, interference frequencies will enter the
video channel and cause bars to appear in the
picture. If the carrier is placed too far down on
the curve, the low video frequencies are attenu-
ated, which results in poor picture guality,
unstable sync, and poor blanking. Numerous
other difficulties arise from improper alitnment,
which are beyond the scope of this article.
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Contrary to popular opinion, an oscilloscope
used for television alignment or for video-
amplifier adjustment need not have a wide
frequency response range. However, the vertical
amplifier should have good linearity in order to
obtain accurate voltage measurements. A crys-
tal probe is used in combination with the
vscilloscope to observe video-amplifier frequency-
response curves. Additional operating conveni-
ence is afforded by a built-in calibrating voltags
source, and a VIVM-type vertical range switch.

METER (@)

WOA
OKILLOsCope

SYRC

* Inpyy

M and AM...

Servicing’s most

modern alignment tool —

® For TV and FM in particular—where
precise, wide-band alignment is vital—
the RCA WO-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 WO-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

'CA WO-55A OSCILLOSCOP

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 . . . muake the WO-55A 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 WO-55A from
your RCA Test Equipment Distributor—
or write RCA, Commercial Engineering,
Section 55CX, Harrison, N. J.

SPECIFICATIONS
Deflection Factor:
Vertical Amplifier. .....0.47 RMS volts/inch*
(1.33 peak-to-peak volts/inch)
Horizontal Amplifier...... 0.53 RMS volts /inch*
(1.5 peak-to-peak volts/inch)
Sine-Wave Frequency Response, Both Amplifiers:
Flat Within -20% From 7 to 70 000 cps
Useful up to 200 ke.
Sweep-Oscilfator Frequency Range
15 to 50,000 cps.
Power Supply. ... 105/125 volts, 50/60 cycles
Power Consumption. .
Dimensions
Weight .. ...........
*For Sine Waves.

Always keep in touch with your RCA Distributor

RADIO CORPORATION of AMERICA

TEST AND MEASURING EQUIPMENT
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MAKE MORE

o Makes Cartridges Easier

to Sell and instol
ing-Time
es Ordering-
* :t:\:l Servicing-hme .
s Record Ploying

o lmprove o
s Prospects 1

* .;::?sﬁed Cystomers

o Builds Cartridge ond

Needle Business

Greatest Merchandising
Opportunity in
Cartridge History!

YOU CAN MAKE the replacement of
phono pickup cartridges a profitable side of

o a$ HANDY SALES AND
your servicing. No longer is it necessary to SERVICE KIT
order one cartridge for each repair job.

With the 3 basic models in the TORQUE SGLLCE SO
DRIVE KIT, you can immediately replace LDOSUCID IRl OW

¢ immediately. Has 6
any one of over 150 types in common use. quick-selling car-

Furthermore, the revolutionary TORQUE tridges, 4 extra nee-
DRIVE Crystal Cartridge modernizes your dles, mounting plates,
customer’s player, greatly improves repro- ::i:ere:‘::icl::l': ':,:
duction, prolongs record life. Has replace- Kit"A" (Osmium)and
able Osmium-Tip or Sapphire-Tip needle. Kit "'B" (Sapphire).
Write for Bulletins 141-142, and name of nearest E-V Distributor

ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN
Export: 13 East 40th St., New York 16, U. S. A., Cables: Arlab

E-V Pat. Pend. licensed under Brush Patents IT PAYS TO" REPLACE WITH

New Model L14 Microgroove 2 .
Crystal Cartridge and new Models e r- 2
20 and 22 Magnetic Cartridge for 'y -~

Regulor und Microgreove also = y 5

available. o

replacenmient speakers for 909 of the
television sets now in the field. These
new models are available for tmmedi-
ate delivery.

Merchandising Display

An attractive bartery and flashlight
merchandizing display, as shown b
low, lhias been made available by the
Burgess Battery Company for its deal
ors. The ki consists of ten flashlights
ad o convenient bhattery counter, as
well as a storage raek for additional
batteries in the rear.

New Colored Records

Translueent, plastic phonograph
vecords in gay, cheerful rainbow col
ors to identity all eategories of musie
will soon make their first appearanee
in the 50-veir-old record industry
when RCA Victor introduces its com
pletely new 45-rpm sysrem for repro
ducing recorded music in the home.
1t was revealed todav by J. G. Wilson
Executive Viee President of the Radio
Corporation of Ameriea in charge of
the RCA Vietor Division.

45 RPM Adapter

On the heels of the recent intro
duction of a new 45 rpm disc with
large spindle hole and T-incli overall
diameter, comes a Webster-Chicugo
announcement that Company has
available an inexpensive adapter kit
which will quickly convert any of its

dual speed record changers to include
playing the new record.

New G.E. Periodical

Techni-Talk, a bi-imonthly illustra-

red publication for radio and television
servicemen and deuaders, las heen an
nounced by the Tube Division of the
General Electric Company.

Available through G-I7 and Ken

Rad Distributors only. the magazine
ix designed to keep servicemen and
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NEW
FINGERTIP
INFORMATION

BASE DIAGRAM

! | STD.
5300 -,
CAN SIZE | 155 x3% 6V-115CY.

VOLTAGE AND
FREQUENCY

Now added by RADIART
who pioneered in giving
you Fingertip Information
on Type Number, Date
Code, List and Net Price.

' Owe Wone Beason

THAT MAKES

Here is another RADIART innovation! The 12
‘ fastest moving types of Vibrators (which
. ; cover 89% of your replacement needs) are

now available in the “"Fingertip Information”

THE GR EATEST , box ... no more time-consuming guesswork

and catalog-hunting . . .. all the information

REPLACEMEN T you need is at your fingertips . . . easily read
VIBRATOR LINE gt Byglonce.

RADIART Vibrators are precision engineered
to exact specifications. .. .. manufactured
under careful inspection.

Jobbers everywhere carry almost all of the
82 types of RADIART Vibrators in stock . .. or can get any number
quickly Continuing research and development assure peak
performance from every RADIART Vibrator.

IT’S RIGHT WHEN IT'S RADIART!

THE RADIART CORPORATION

CLEVELAND 2, OHIO
MANUFACTURERS OF THE FAMOUS RED SEAL VIBRATORS
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Field P indinga

A  resume of

lndustry

here,

happenings

there

and

everywhere

l owr RCA an apology for having
expressed in my January editor-
ial the opinon that they weren’t “do-
ing right” ju laching their new line
of 45 rpni records and record-plavers.
Sinee then T have seen and heard
the uew 45 vpm plaver and more im-
portant I have lad explained to me
the reasons underlying its develop-
ment. Now | ocan say that 1 bhelieve
the 43 rpm type rvecord changer is
liere to stay purely because of its mer-
it and not merely because RCA i
hig enough to win out in what Col-
umbia chooses to call “ a record war”.
Many  technical details about
RCA’s new 43 rpm player and records
have not yet heen released for publi-
cation, but when available will ap-
pear in  this magazine. Meanwhile,
here is a picture of thie new unit, and
a few ligh-lights about the advan-
toges it affords; to wit: wider range
of reproduced frequencies and higher
fidelity, less tlutter and “wow”. tuster
record-changing (the change-over
cvele being about 2 seconds). lower
delivery costs because the unit and
records  weigh less. greater record
storage savings because the records
are so small aud thin, greater record
life as the records have thick labels
which prevent the plaving surtaces
from touching one another, a chang-
ing mechanism that is simple and
practically fool-proof and very small
in size—and also. the 1% inch spindle
hole which simplifies loading as com-
pared with the conventional records
having % inch holes.

Radio servicemen never found it
profitable to repair the old type
chungers. Even the simiplest were
“tongh bahes” to work on. On the othi-
er hand, service dealers did enjoy a
substantial amount of business re-
placing defective units or adding
changers to receivers not originally
equipped to play phonographs. How-
ever, with the advent of 33 1/3 rpm
types and then the annouucement of
the impending 45 rpm models, re-
placement and sales business dropped
sharply as the public became wary

12

by S. R. COWAN

RCA 45-RPM phono and record

and decided 1o buy nothing for a
while until the contusion clears up a
bit. T am for anything that will keep
business moving along on an even
keel and now I feel the time is fast
approaching when this whole record-
speed mixup will be straightened
away once and for all.

TV Installation Losses

An about face has been made ve-
cently by Eastern Serviee Denlers
who went in for TV ijustallation con-
tracts without knowing in advance
how to determine their charges. For
example, one firm simply figured that
it RCA or DuMont can get a Service
Contract fee of $65 they should be
able to do so too, and make a profit
on the deal. So, after taking on sev-
eral such contracts this Service Deal-
er found himsell” behind a great big
black 8-ball He learned to his chag-
rin that he had taken a bad finaneial
loss on every job. The time element
licked him for his installers were
spending far too many hours making
an installation.

For example, figuring a two-man
installation team could make an or-
dinary installation in less than 3
hours, and paying each man $3 per
honr, this Service Dealer expected to
have a labor outlay of about $18 per
installation. Subsequently he found
that installations were taking 5 and
i hours each when not too many dif-
ficulties were encountered, and some

of the jobs required 10 hours. It
did’t take long to realize that some-
thing was wrong and that the
thing that was wrong was the Service
Dealer's idea that he could get away
with flat fee charges. 1n faet, in des-
peration, this Service Dealer did
what others have found it necessary
to do, spend money on rotary motors
sueh as the new Tenna Rotor jobs
that Alliance is delivering (with or-
ders exceeding supply), paying for
the motors out of his own pocket
rather than pay for hours of labor
required. for orienting antennas

It =cems that a Tenna Rotor costs
the Serviee Dealer about $20 net. Or
fizured another way, each motor rep-
resents what it would cost for a two-
man team working 3 hours to orient
a rig. So, in order to speed up instal-
lations, for there is profit in velnme
business, it was worth-while paying
{for the motors himself, making the
iustallation more efficient, and keep-
ing men ahmost abreast of the heavy
schedule of piled up work. (Tneident-
ly fellows, T bought and paid for my
own Tenna Rotor and it’s terrifie.
Naturally one must expeet optimum
results from rotary TV antennas. and
that’s what I'm getting. Wonder if 1
can get Alliance to pay me for this
free advertisernent. T never gave a
client such a “brealk” bhefore).

Without doubt Service Dealers ure
getting more and more chances to
take on TV antenna installations.
The dealers, especially those who do
not operate their own service depart-
ments, try to keep their customers
liappy by holding prices to a mini-
mum, so they, the non-serviece minded
dealers. won’t advocate that a cus-
tommer buy a rotor. Service Dealers
and Service Organizations that do
handle TV work would be wise if they
did advoeate that TV set buyvers
should spend the extra few dollars
required for a rotor. To begin with.
it will allow a profit margin on the
sale of the rotor and in addition it
will speed up the antenna installation

[Continued on page 41]
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published monthly. All articles are exclusive
and timely. Practically every issue is worth

what an entire | year subscriotion costs.

Use This Coupon For Convenience
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6 men in a group save $1.00 each; 4 men groups
save $ .75 per man. "RSD" subscribers
may participate in or form a group with co-
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AU_.AMERICAN FIVE

S g
and HYTRON go together

The

a-c/d-c tubes. Many years of experience. Many millions of tubes. Constant engineering co-
operation with dozens of prominent radio set manufacturers. All help make Hytron a-¢/d-c
tubes better. Make it natural to think of Hytron when you think of the All-American Five.

\ Build a better mouse trap and the word gets around—but fast. Same with Hytron

The lowly a-c/d-¢ tubes must pack a heck of a lot of performance —at a price. Hytron
tubes do. They offer the special advantage of being built to the strictest requirements of

leaders in the small set field. GT or miniature—you, too, will find Hytron a-c/d-¢ tubes your
best choice.

MAIN OFFICE) SALEM, MASSACHUSETTS
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PROJECTIO
TELEVISIO

by ALLAN LYTELL

PART 3

This is the third and final article in the
series of articles on Projection TV, and
employed in the

deseribes (he
RCA projection receiver.

system

TJJE Radio Corporation of Amer-

ica has pioneered in the develop-
ment of protection model television
receiver for home and theatre
use. This article is concerned only
with the home type receivers. One
early model RCA uses a system with
a plane mirror to change the position
of the image as seen by the audience,
but this TRK imodel is not a true
projection system for the image is
viewed as it is on the tube screen
without heing made larger.

Figure 1 is an illustration of the
8PCS-41 which uses the Sclunidt pro-
Jeetion prineiple to provide an image
157 x ”20. An earlier model by the same
company, the G48PTI{ uses the same
optical systemn and presents the same
size image. The 8PCS-41 uses a re-
tractable screen, but the optical fune-
tion of both models is the sume. The
instrument described in this article is
the G48PTK or the 8P’CS-41, the
newer model, sinee the deseription
and operation are the same in both.

Basic Optical System

The Schmidt system is used in both
of these television receivers, and in
Fig. 2 the basie optical components
are illustrated. A 5TP+ Kinescope is
mounted facing a concave spherical
mirror whose center portion is blacked
out. The picture tube is mounted

RADIO SERVICE DEALER

Fig. 1—RCA 8PCS-41 projection television receiver.

between the focus and center of curva-
ture of the mirror which will allow
barrel several times to prevent ac-
the mirror to throw an enlarged image
upon the screen. Again, as ¥ common
with Schmidt system projectors, a
correcting lens i3 mounted around
the neck of the picture tube for the
purpose of correcting spherical aber.
ration. Without the use of the cor-
recting lens the concave mirror itself
would produce an image which would
lack sharpness. A plane mirror is
used to fold the optical path and al-
low the use of a smaller cabinet.
This image is projected upon the
back of the screen and viewed from
the front. The RCA system has a
resolution of 1,500 lines which ex-
ceeds the demands of the television
presentation.

In Fig. 3 the Kinescope holder is
shown together with the thumb screws
which are used for adjustment. An
anode high voltage clip i3 made a
part of the Kinescope holder. One
innovation of the RCA alignment
procedure is thie use of a special opti-
cal test lamp. but one precautionary
measure should be made standard
with this receiver. Sinece the Nine-
scope holder is a part of the high vols-
age anode contact, this holder unit
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should be shorted out 10 the optical
cidental discharge of tlie hLigh volt-
age capacitors. Normally these capa
citors will not be charged in a new
recetver, but the precaution of dis-
charging them will prevent unneces-
sary discomfort. The corrector lens is
mounted in the optical barrel and
should be removed by loosening the
three serews which hold the clamyp
springs as shown in fig. 4. Be sure
not to remove the serews which hold
the correcting lens mounting plate.
Extreme care should be given to the
correcting lens to prevent seratches or
other damage.

The spherical mirrvor, the back of
the screen, and the plane mirvror may
be dusted with a small, very soft
brush. Any contact between fingers
and the mirror front surface is to be
avoided since this will cause ecorrosion.
RCA recommends that the screen and
mirrors be cleaned with a solution of
“Dreft” and water. The test lamp
is placed in the Kinescope holder and
adjusted to the proper center position.
An ordinary line cord is used to apply
110 volts a.c. to the lamp after which
the corrector lens is replaced. There is
an indicating arrow on the edge of
the lens which must be pointed toward
the rear of the unit. If the image on
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the sereen i1s not aligned properly the
lamp may be rotated to produce a
well-centered  pieture.  The  center
opening of the corvector lens may be
covered with a picee of black paper
which will facilitate proper adjust
ment by preventing light from being
sent to the sereen through this hole.
The cloth dust cover should be drawin
in place around the optieal barrel.

Adjustments

For the best possible adjustments
the service mian should be able to view
the sereen {from the front while work-
ing on the reav of the set. This may
be accomnplished through the use of
an ordinary plane mirror placed in
frout of the set. Optical focus may he
adjusted by the use of the adjustment
loek serews illustrated in Fig. 4. The
best possible overall definition is de-
sired and the manufacturer says that
900 line definition should be obtained.
Optical focus adjustment is turned
until the vertieal and horizontal lines
of the optical lamp pattern, Lecome
double. These lines are parallel only
if the test lamp is properly centercd.

U\!VV\.\:X'
_\ M\/ww AN
X

KINESCOPE

KINESCOPE
CENTERING
5CR

KINESCOPE.
ANODE CLIP

Hreas

Fig. 3—Kinescope holder.

Should these lines not be parallel,
Horizontal or Lateral adjustments
shonld be made. See [y, 5.

When the vertical lines are not
parullel, lateral adjustment is indi-
cated. Loosen the lateral adjustment
lock screws and turn the lateral ad-
justiment serews until a parallel con-
dition is obtained {for the vertical
lines. Exactly the same adjustment ig
made for the horizoutal lines except
that the Iorizontal adjustment lock
serews and centering adjustments are
used. After both vertical and hori-
zontal lines are in correct adjustment
the lock serews should be tightened.
The corrector lens may be adjusted
by first moving the optical focus ad:
justment to obtain a halo around the
dot which appears in the center of the
test lamp. The optical focus adjust-
ment lock screws should first be
loosened to permit manipulation of
the optical focus.
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The halo about the center of the
test lamp is made to appear sym
meirical hy loosening the corrector
lens lToek serews and shifting the lens.
After this adjustment has bheen ob-
tained the lens centering lock serews
should be tightened to maintain this
position. A check may be obtained on
the alignment of the entire optical
barrel through use of the focus ad
justment. This optical focus adjust
ment 13 loosened and then varied
throughout the foecus range. If the
optical barrel is in the proper posi-
tion the picture will come into focus
overall at the same time. Wlhen one
portion of the picture comes into focns
hefore the rest, the optical barrel
horizontal tilt jack nuts are changed.
Should any adjustment be required
of these three nuts tlie Horizontal and
Lateral optical adjustments should
again be checked. These adjustments
should only be necessary, if at all,
when this receiver has been movel
or handled roughly. After the proper
corrections liave been made, the test
lamp may be removed by turning the
Kinescope mounting wing nuts, all
the same amount, and only enougl
to remove the lamp.

Precautions

The ordinary precantions involved
in handling any pieture tubes apply
to the installation of the Kinescope.
One unusuual feature of the service
manual is their notation to handle the
tube by the neck and avoid covering
the envelope of the tube with finger-
marks to prevent a high voltage leak-
age source. Carbon tetrachloride may
be used to remove fingermarks. Since
the tube must be handled by its neck,
extra precautions must be taken to
prevent breakage. A special brass
clip is placed in the Kinescope anode

MIRROR

VIEWING
SCREEN

MS463

CORRECTOR
LENS

KINESCOPE

Fig.

2—Reflective optical system.

connoctor and the tube is inserted in
its holder. The CRT is mounted so
that the socket keyway is pointing
toward the television chassis and the
anode clip is not tightened holding
the tube in place. Replace the correct-
ing lens, which must be removed to
install the Kinescope and tighten the
lens In position.

Place the deflection yoke with the
slotted end of the bakelite center
tube in the up position. Attach the
[{inescope socket and turn the yoke
so that the leads come out the rear,
and place the cables according to I'ig.
6. A test pattern will now be needed

CORRECTOR LENS

MOUNTING CLIPS

OPTICAL FOCUS >F
ADJUSTMENT =

OPTICAL FOCUS

CORRECTOR LENS
CENTERING ADJUSTMENT
LOCK SCREWS

LATERAL
CENTERING ADJUSTMENT
" LOCK SCREWS

ADJUSTMENT 2
LOCK SCREWS

LATERAL
CENTERING ADJUSTMENT

OPTICAL BARREL
VERTICAL TILT
ADJUSTMENT

LOCK  NUT T

2PTICAL BARREL
VERTICAL TILT
JACK NUT

OPTICAL BARREL
HORIZONTAL TILT
JACK NUTS

g HORIZONTAL OPTICAL
N CENTERING ADJUSTMENT

HORIZONTAL OPTICAL
CENTERING ADJUSTMENT
LOCK SCREWS

Po28is

Fig. 4—Optical barrel adjustments,
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further adjustments and the
optical portious of the receiver should
not have to be correcie ]l anv further.
A feature of the use of the Optical
test lamp makes thix procedure unigue:
the alignment of the optical portions=
of the receiver may be made withont
reference to the electriea]l controls.
Thus optical eleetrical focus, and
centering, mayx bhe made atter the
entire optical system has been set up
with the test lamp. Electrieal adjust
ments must then be male with the
use of the test partern. A special de-
sign for public places 1s the RCA 741
PCS whieh is not illustrated. This
model has a panel whieh pulls down
from under the top to protect the
screen. In the home receiver the
screen folds down into the set. This
Jarger model has the same size picture

for any

Figure 48-mCarrect Picture of
Optical Test Lamnp Pattern

Figiere 49— ptical Burvel Focus
Adiustment Musadjusted

Fegurz Optival Barrel Harizonta
Lentering Adjnstoment
Atisadjusted

Figrra $-—-Optival Barrel Taterad
Centeving Adjustment
Misadjusted

and a special locking panel to protect
the front adjustments.

Besides the unique test lamp pro-
cedure and the optical adjustinents,
there are several other features of
interest. A high voltage of 27 Kv is
nsed for the CRT anode and this volt-
age is obtained from the energy stored
in the dellection coilg during the hori-
rontal  seanming.  These inductive
kieks are built up by an autotrans
former and voltage-tripler circuit;
Three 2016 tubes ure used for this
purpose.

CRT & Screen Details

Magnetic  detleetion and  eleetro
<tatie focising are used by the CRT
which also has a sereen with an
aluminuin backing. This  Dbacking
coating is very thin and allows elee
trons but not light to penetrate. Since
the light from the image 1s not wasted
in the backward direction the picture
i~ made more bright. This increase is
about the ratio of 1:2, and is of as-
sistance 1n obtaining the required
degree of picture contrast.

The viewing screen is of special
construetion, made of two sheets of
Tueite with a partially dittusing laver
between thenm. Vertical lines are :
part of the front surface and the rear
surface has molded {fresnel lenses
which have the ability to concentrate
the light into the best vertical view-
ing position. The fresnel lens is quite
like those used in lighthouses to form
a concentrated beam of light. The
hovizontal viewing angle is increased
by the use of the vertical lines of the
front face. A diffusing laver is needed
to prevent the fresnel lens of the rear
and the vertical lines of the front

TEST PATTERN PHOTOGRAPHS

Fig. 5—Adjustment patterns using optical test lamp.
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from interfering with each other.
There is an illuimnation increase of
about 5 due to the lens ot the rear.
the vertical lines of the front, and
the layer in between. This increase
means that the viewing angle 1s
conucentrated, as with the Phileo 2500,
but the picture as viewed from the
side is unsatisfactory to most viewers
and is not used in any case.

Some of these features of the pro-
Jection system and its components
niay seem a bit remote from the
proper field of the retailer or the
serviceman but this is not true for
cither one. Many consumers desire
information about their receivers and
the person owning an expensive pro-
jection receiver will be more satisfied
if the working of the parts is ex-
plained. More important, perhaps, is
this; proper knowledge of the function
of the various parts is needed to
prevent a useless searcli for trouble
in the electrical parts when it i1s to
be found in the optical seetions.

In line with this, the most frequent-
Iv asked question in projection 18
this: “Why don’t the leads to the

RT interfere with the light going
to the screen 2°. This is expluined only
by the principle of opties whicli shows
that thie light from any given point
of the CRT image is retlected from
many parts of the concave mirror and
passes through all parts of the lens.
Thus where the leads to the CRT
obscure only a small part of these
total light rays of any point there is
a decrease in light due to the leads
but this is too small to be noticable.
Small opaque objeets have been placed
in the concave mirror without seem-
ing to decrease the brightness of the
projected image. But to have the best
results the smallest possible amount
of light should be interfered with and
this means proper leads dress and
clean lenses and mirrors,

$1.00 to $5.00 PAID
for “SHOP NOTES”

Write up any 'kinks" or “tricks-of-
the-trade" in radio servicing that you
have discovered. We will pay from §$I
to $5 for such previously unpublished
SHOP NOTES" found acceptable
Send your data to ""Shop Notes Editor,
RADIO SERVICE DEALER, 342 Madison
Ave., New York 17, N. Y. Unused manu-
scriofs cannot be returned unless accom-
panied by stamped and addressed re-
turn envelope.




OST service men are aware,

of course, that the volt-ohm-
milliammeter is basically a current
measuring instrument which has been
equipped with suitable multipliers
and shunts and has been ealibrated
to indicate volts, ohms, milliamperes,
etc. Modern volt-ohm-milliammeters
or multimeters are highly dJeveloped
and are arranged so that values of
d-c voltages, d-¢ milliamperes (some-
times amperes also) resistance, a-c
voltages, decibels, and in at least one
type of instrument a-c¢ amperes may
be measured. Changes from one funec-
tion to another and from range to
range are accomplished through the
medium of a more or less simple
switching arrangement, or in some
cases by a combination of switches
and pin jacks.
D-C Current Measurement

The sensitivity ol the meter (the
amount of current required to give
a full scale deflection) determines
the accuracy of the multimeter. This
is especially true in taking readings
across a high value of resistance.
This point is illustrated in Figs. 14
and IB. In 1A the meter is one
which requires one milliampere to
give a full scale deflection. The vol-
tage across the 250,000 ohm plate re-
gistance is to be measured, and since
the maximum voltage to be encoun-
tered is 250, a multiplier has been
connected in series with the instru-
ment. A simple Ohm’s Law calcula-
tion will show that in order to limit
the current through the meter to one
milliampere with an impressed vol-
tage of 250, the series resistor, or
multiplier, must have a value of 250,-
000 ohms.

Note that in this instance the in-
ternal resistance of the meter has
been disregarded, because in the case
of a one milliampere movement it
will be negligible compared to the
250,000 ohm multiplier. However, in
the case of a much more sensitive
instrument (which will have a higher
internal resistance) the meter resist-
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VOLT — OHM —

Beseribing (the basie eircuits that make ap the complete volt-

ohm-milliammeter, so that the serviceman ean evaluate the

individual merits of sueh instruments and their limits.

ance must be subtracted from the
total series resistance needed to give
the actual value of the multiplier.
We now have an instrument which
will measure a maximum value of
250 volts and which has a total re-
sistance of 250,000 ohms; in other
words, for each scale volt the resist-
ance is 1,000. The sensitivity of the
instrument is, therefore, 1,000 ohms
per volt.

When we attempt to measure the
voltage across the 250,000 ohm plate
resistor, we have two parallel paths,
each having a resistance of 250,00C
ohms. It is obvious that the currents
through these paths will be equal,
and that the total current will be
twice as great with the meter con-
nected as it was before. This addi-
tional drain on the source will result
in a drop in voltage, and instead of
measuring the actual value our read-
ing will be somewhat lower.

This undesirable condition may be
minimized by using an instrument
having a higher resistance, and of
course this means that the sensitiv-
itv of the meter must be greater. If
a 100-microampere meter is used in
place of the 1-milliamperc move-
ment, it will be necessary to connect
a multiplier having a value of 2.5
megohms in series with the meter,
as shown in I'ig. IB. When this volt-
meter is connected across the 250,000
ohm plate resistor, there will still be
a slight voltage drop, but not nearly
so great as in the first case.

From the above discussion, we
have learned that a meter with a
high resistance (high ohms-per-volt
rating) is desirable; in fact, it is
essential in many operations. A few
modern multimeters use meters hav-

Fig. |—Relative loading effects of
| ma and 100 ra instruments.

ing a sensitivity as high as 20,000
ohms per velt (50-microampere move-
ment); the majority are 5,000 ohms
per volt (200-microampere move
ment) or better. In at least one type
of instrument (Weston Model 779)
the sensitivity may be changed from
1,000 ohms per volt to 20,000 ohms
per volt as required.

The d-¢ voltage measuring circuits
of most multimeters are extremely
simple. In the average case, a simple

50 pA
Rz
150K = ) |
Rz =
800K = 50V.
i e 26,3130
Ra -2: AV
4.0 = 2
Moy, = 250 V., ‘
Ry :g.
150 = 1000 V.
Meg.{ O @

Fig. 2—D.C. voltage measuring cir-
cuit of Weston Model 779,
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MILLIAMMETERS

by WILLIAM R. WELLMAN

e
$—— WA ——— O]
10 MA.

r—WWW——0
100 MA.

p——AMWWN——O
1000 MA.
D 2

Fig. 3—Basic current measuring cir-
cuit used in volt-ohm-mils.

single-pole multi-contact switch is
used to conmect the required multi-
plier resistor in series with the
meter. A typical circuit, used in the
Weston Model 779, is illustrated in
Fig. 2. The meter used in this in-
strument has a full scale deflection
of 50 microamperes. With the range
switch in the 2.5 volt position, as
shown in the drawing, the two re-

)

[ Y

S0uA
2000

0.475 0.025
Q. 0

Rs Ra

10—
@7

Fig. 4—D.C. current measuring cir-
cuit of Simpson Model 260.

sistors, [ (21,187 ohms) and Ri
(26,8313 ohimns) are in series with the
meter. These, together with the in-
ternal resistance of the meter make
up a total of 50,000 ohms. When the
switch 18 advanced to the next posi-
tion (10 volts), R and Ri remain in
the circuit, and the 150,000 ochm re-
sistor Rz is added, making the total,
including the meter resistance, 200,-
000 ohms. On each succeeding range
additional resistance is added so that
the total, together with that already
in the ecircuit, is correct for the
range in use. In some types of in-
struments this procedure is varied
by using a multiplier of the full val-
ue needed without adding the multi-
plier used on the previous ranges to
it.

As anyone who has attempted to
design and build his own multi-
meter is aware, the problem of ac-
curate measurement of current is
more difficult than that involved in
voltage measurement. As an example
of the problems to be encountered.
suppose we consider Fig. 3. A 1-milli-
ampere meter is to be provided with
ranges of 10, 100 and 1000 milliam-
peres. We have here three separate
calculations. In no case must the
total current through the meter ex-
ceed 1.0 milliampere. Therefore, when
the instrument is to be used to read
10 milliamperes full scale, the addi-
tional 9 milliamperes must pass
throngh the shunt resistor, which
means that the shunt must have only
1/9th the resistance of the instru-
ment. The 1.0 milliampere meter has
a resistance of 27 ohms and the
shunt for the 10 milliampere range
will then have a resistance of 3 ohms.
For the 100 millinmpere range the
shunt resistance will be 1/99th that
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Fig. 5—Basic ohmmeter circuit used
in volt-ohm-milliammeters.

of the meter and for the 1000 milli-
ampere range it will be 1/999th of
the meter resistance. Obviously, the
shunts for the higher current ranges
will have very low values and if the
readings are to be at all accurate
they must have accurate resistance
values. Of course, when a more sen-
sitive meter is used, the meter re-
sistance will be higher and the prob-
lem will be somewhat simplified.
Needless to say, in any case the ex-
act resistance of the meter must be
known.

While the circuit of F1g. $ is work-
ahle, it is not generally used in com-
mercial instruments for a variety of
reasons. One of these is the possibil-
ity that a shunt may open or a switch
point may fail to make contact due
to dirt or corrosion, in which case
the meter is left unshunted and, of
course, unprotected from overload. A
much better arrangement 1s the so-
called “ring” (Universal Shunt) type
circuit, shown in Fig. 4. This is a
simplified version of the current mea-
suring eircuit used in the Simpson
Model 260. Note that in this type
of circuit the meter is always pro-
tected, regardless of whether the
switch makes good contact or not.

With the switch in the “10 MA”
position, R is in series with the meter;
Ry, Ro, Ry and R4 (all in series) are
connected across the instrument.
When the switeh is advanced to the
next range (100 MA) R and R are
in series with the meter while /72, R3
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and Ri comprise the shunt. The to-
tal shunt value has now been reduced
so that it is correct for the 100 MA
range. Thus on each range the serie:
and shunt resistor values are adjustel
so that the total resistances of the
two parallel paths formed are correct,
and each passes the required amount
of current.

Resistance Measurement

A lasie ohmmeter eircuit is illus-
trated in 7. 5. When the test leads
are shorted, a current will flow
through the meter and the series re-
sistors; the value of the current will
depend upon the battery voltage and
the resistor values. As the battery
voltage decrcases due to use, Ri, is
adjusted to maintain a full scale
reading with the test leads shorted.
If a resistor is now placed between
the test leads, the current reading
will be lower; as the value of the
resistor 18 increased the current be-
comes progressively lower, and the
milliammeter may be calibrated in
terms of ohms.

While the circuit just described iz
useful under certain circumstances,
it will be understood that the maxi-
mum and minimum values of resist-
ance that may be read will depend
upon the sensitivity of the meter and
the battery voltage. Increasing the
battery voltage or the sensitivity of
the meter will raise the upper limit
of the resistance range; using a me-
ter of lower sensitivity will enable the
user to measure very low resistance
values. For service work, the ohm-
meter must be capable of measure-
ment over a very wide range. Many
coil and transtormer windings have
resistances of 1 ohm or less, and in
some tests it 1s necessary to measure
values running up to hundreds of
megohms. To accomplish the desired
result, circuit arrangements are use:l
in which meter sensitivity is changed
as needed, and in addition, the bat-
tery voltage mayv also be changed. The

1.5y, ==

©

<) . &)
&/ | &/
50 uA 50 uA
2000 o 2000 o
R R, Ry R Ry Ry
VWWWA-— \/\—MWWV\/‘——NM AMMA—AVAMN -'\AWM/\——-\M
11.50 1138 21,850 74 10K .50 1138 21,850 A 10K
o o) I i o n
1.5V. Y= oV L4 ZERO ADJ.
o, 11002
_A_ - B,
G
50 uA
2000 0.
R Ry Ry 10K
11.50 1380 24,8500 3 *
ZERO ADJ.

117,700
n

X

&V.

£

Fig. 6A—Ohmmeter circuit, Simpson Model 221, selector switch in this figure

is set for the iwo thousand ohm range. Fig. 6B—Ohmmeter circuit, Simpson

Model 221, selector switch in this figure is set for the two hundred thousand

ohm range. Fig. 6C—Ohmmeter circuit, Simpson Model 221, selector switch
in this figure is set for the 20 megohm range.

circuit provisions for making these
changes are illustrated in the Figs.
64. 6B and 6C. which are simplified
versions of the ohinmeter circuit used
in the Simpson Model 221.

Figure 64 shows the set up for the
2000 ohm range. The meter, a 50-
microanipere movement, is shunted
by 11.5 ohms, while Rj, B2 and 10,000
ohm zero adjuster are in series with
the meter. The battery used for this
range is 1.5 volts. For the next range,
200,000 ohis, the meter sensitivity 1s
imereased by raising the shunt rests-
tor value to 1149.5 ohms. Resistor [o
and the zero adjuster are now con-
nected in series with the meter. When
the switch is set for the 20 megohm
range, as in Fig. 6C, and add'tional
6-volt battery 1s cut into the circuit
and the shunt resistor value is in-

V A ANVW ‘T"VVV\
R, Ra Ra szl
G Al ©3v
: 12V.
I
I

3K 9K 48K 240K

60V, 300 V.

Fig. 7—A-C voltmeter circuit used in Precision series 85.
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creased to 22,9995 ohms. Only the
zero adjuster potentiometer remains
in series with the instrument.

A-C Measurements

Some type of rectificr must be used
in order to enable a d-¢ meter to read
a-¢ values. Diodes and small copper
oxide rectifiers have both been used
for this purpose, but at the present
time tube rectifiers are almost non
existent. The rectifier, in some cases,
is mounted inside the meter case. Fig.-
7 shows the cirecuit (simplifiel) used
in the Precision Series 85 for mea-
surement of a-c¢ voltages. The solid
arrows represent the flow of current
through the instrument on one half
cyele and the dotted arrows show the
current tlow around t1l'e merer on the
opposite half eyele. T'he adjustable
resistors Ri and Ko are units which
are culibrated for the individual rec-
tifier and sealed after calibration. As
a general rule, for any eiven tyne of
instrument the sensitivity for the a-¢
ranges 18 lower than that obtainable
on d-e ranges. In this particular case,
the a-e¢ sensitivity is 1,000 oluns per
volt.

Most ot rhe medium and high priced
instruments are calibrated to indi-
cate decibels; the ecircuits used are
quite similar to those employed for
a-¢ voltages, except that a condenser
(usually 0.1 wfd.) is connected im
series with the jacks or binding posts.
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SIGNAL GENERATORS Copyright 1949 Cowan Publishing Corp.
. -
Frequency Output Wt. Size
Mfgr. Model Range (Mc) | R-F Volts Other Features Lbs. Inches
1-25 on Colored scale
Approved A 200 fundamentals Percentage ol A-1° mod. variable to 100%, 16 8 xlo «x12
to 75 on harm.
Fixed Freq.
Bradshaw 300 456, 465, Socket for erystal control
600, 1.5
FECA 1-25 19 8 x10 x12
.075-50 on Microcyele vernier tuning with which A receivers
1.1CO 315 fundamentals may be aligned. Accuraey .02 22 123 x12 x 5
to 150 on hiarm.
Ferret nl A7-220 9 inch scale 10 10 x 104 x 534
FM-AM Fund. to 110 3 color
277 1-110 AM Fundamentals through entire range
Hickok 277X 1110 I°'M Audio output 0-15 ke available. 28 1t x10k ¢« 8
{erystal conlrolled 288N 1160 FM Crystal controlled. Wide and narrow band sweeps
in 277A and 288X) - = _— — —
db meter in 125120 on Calibrated oulput from ¥4 uvolt—.1 volts
288X) 191X fuml. to 240 1 Db meter available. When used with Model 305 29 14 x 16 x 8
on harmonics | CRO an FM R.I. up to 170 mc may he had.
Jackson 641 1120 AM [adependent variable audio oscillator 32 1634 x 915 x 7
1160 FM Output reads directly in microvolts
McMurdo 206 09-170 AM 1.0 Built in VI'VM to measure outpul voltage 8 1284 x T35 x 5%
Silver .09-210 FM I”M heat ose. variable from 6 to 1000 ke
.088-30 on Supplies own A.V.C. voltuge
Precision E-200-C fundamentals Panel mounted model E-200-C 1'M 17 10l x12 x 6
to 129 on harm.
430 on 1 volt 2 separate percentages of modulation
03 A fundamentals on High harmoauic content 11 8x 1184 « 5
1o 10V on har m. | fund.
Rudio Fixed freq. Pocket meter
CiLy T10 S, LS Operates (D 3 x 6 x 23
Products 56, 465
Fixed freq: Pocket meter
20 88, 108 Operates A.C.or D.CL 2 3 a6 x 234
9.1, 10.7 Chassis isolated from line
R.C A 53 A 8.3-10.7 FM 1-1.6 Adjustable i-f width 15 1336 x 9% x 7%
FM Sweep Gen. 85-110 FM to 0.1 Phasing control
R. C. A. WR 1-30 on 1.0 Drum dial 15 1344 x 9% x 744
67 A fundamentals Suitable for R. C. A. rack mount
.075-30 on ‘
340 . fundamentals | 9 inch meter dial 20 16 210 v o
| o 120 on harm. |
Simpson |—— — —~
075130 AM
415 A I"und. to 60 1.¢ Amount of M continuousty variable 0-1 mc 1834 154 x 1135« 084
2-115 FM |
06520500 |
661 fundamentals No isolating condenser required
10 82 on harm.
.065-20.5 on Contains separate A-F. R-F, and FM oscillators
Supreme 666 fundamentals Provides visnal alignment of AM i.f. amp. 33 153k x 11354 x 834
10 60 on harm.
Fixed 10.7 FM Provides narrow and wide FM mod. signals
670 Fixed 50 'M 3 Fixed carriers 15 98 A BlLx T
Fixed 100 FM \
S e B | = s— - == I =
Tel-Instrumenl 19040 17--40 5 L0-frecg . 400 eps . mod . crystal controlled 12} 2 94 x 8
Co. oscillator for TV i-fs. Acecuracy .05%.
16510 on |
3432 fundamentals | Percentage of A-F mod. variable to 100%, 1 15L6x11lg x 6%
to 120 on harm.
Triplett - — - - —_ —————— _ —
1120 AM fuod. | Contains erystal oscillator
3433 Qutput attennator and metering calib. in R.F. units 30 151Lgx11tg x 8lg
2170 M Contains calibrated devistion control
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TUBE TESTERS Copyright 1949 Cowan Publishing Corp.
| WEIGHT SIZE
NAME MODEL | TYPE FE ATURES LBS. INCHES
|
533 b | Mutual | Tests new h-f and TV tubes 31 ‘ 17 x 18 x 814
‘ Scale directly in mhos
533 C Conductance | Gas test
533 DM Noise test
| | mp= = —— = | 3 =
Hickok 534 B Mutual | Same as above 31 17 x 18 x 814
Conductance | Contains multitester
P—Dortable = _——_——_
C—Counter 536 Mutual Tests new TV tubes 31 17 x 18 x 844
DM—Merchandiser ! Conductance ‘
538 Mutual l Same as above 17 x 18 x 835
Conductance k Contains multitester
| Battery tester P-23 C-17 x171% x
} 10-12 Electronamic Ballast tube tests PM-33 714 sloping
! C-32 to 3 inches
i ! LS. L e s O e . -
! | Noise test P-13% x 174 x
10-15 Electronamic Leakage test 45 634 sloping
I TV & new tube tests PM-37 to 4 inches
\ 9 inch meter '
| |
| 1 ‘ Same as above without 9 inch meter P-25 P—1334 x 17} x
i 10-20 Electronamic A-C/D-C multimeter PM-35 634
; : C 34
‘ _ S
| 1022 Electronamic | Same as 10-15 19 PM-2284 x 19
; 9 inch meter PM 41
| - |
Precision ! Tests new h-f and TV tubes P-25 |
| 10-51 ‘ Flectronamic Noise tests PM 35 P-1334 x 171 x
P—Portable | | Ballast tube tests C-34 6034
C—Couunter | J 20,000 ohm/volt A-C/D-C multimeter
PM—Panel mount —|— ! :
MCP—Metai case portable | Battery tests MCP-17
612 Limission Ballast tube tests P-19 P-12x 13 x 6
Noise test PM--20
| C-23
7 inch meter
614 Emission ] Leakage test 27 16 x 1334 x 7
J Noise test
Meter raised for full-view
__l S — et
‘ Battery test MCP-19
620 Emission Noise test P-20
Ballast test PM-20
| A-C/D-C multimeter * C-23
‘ Ballast test MCP-19
654 i Emission ) Leakage test P-20
| 20,000 ohm/volt A-C/D-C multimeter | PM-20
I C-23
—_— | | - - - = — —
316 | Emission Available in DL & M models 13 1614 x 1334 x 514
[ Noise test
Radio City — == _ N
Products 322 Emission ’ Available in P model 11 54 x12}4 x 7
{ Noise test
DL—Double meter — - - — e =
M—Merchandizer 802 N Emission | A-C/D-C multimeter 13 5% 13 x 935
P—Portable

22
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TUBE TESTERS (continued)

Copyright 1949 Cowan Publishing Corp.

| SIZE

WEIGHT
NAME MODEL TYPE I FEATURES , LBS. INCHES
| t }
Radio City J 805 B Emission ' Battery test ' 16 i 1614 x 1234 x 5Y
Products ‘ A-C/D-C multimeter | |
—— | | S =S|
Percentage of }
' 330 Mutual Test new h-f and TV tubes | 16 | 1514 x 934 x 634
Inductance |
I
! !
Simpson | Percentage of |
| 335 Plate Test new h-f and TV tubes 19 | 1524 x 915 x 6%
| Conductance '
|
| 555 Emission Test new h-f and TV tubes ‘ 134 1634 x 1215 x 6
— |
TE-1 Emission Test new series tubes 1 6 9x7x3%
|
Star i Noise test ] |
MT-12 Emission Leakage test 10 14x12x6
Test new series tubes
| s04-B Emission A-C/D-C multimeter ' 20 11 x 15 x 634
| =1 |
| Leakage test
589 A Emission | Open circuit test 10 113 x 8% x 5%
Noise test
Supreme Battery test
PM—Panel mount | 600 ] Emission A-C/D-C multimeter 20 11 x 15 x 1634
P—Portable |
] ‘ 7 inch meter PM-15x 1114
616 | Emission | Ballast tube test 19 P-1534 x 1234 x
l l [ Bat tery test 78,
e | 1 :
620 | Dynamic ' Noise test 20 11 x 15 x 634
‘ | | Leakage test
|
' 139 Dynamic ‘ Noise test 1614 [ 1634 x 11254 x 514
Sylvania 1 =
l 140 Dynamic | Noise test 18 | 15 x 1434 x 534
| Test new h-f & TV tubes
Test, Craft TC-50 Emission | ‘Test thyratrons 8x10%% x5
A-C/D-C multimeter
3413 Emission Open element test
| |
Triplett ! | Open element test !
3480 Emission I Ballast test
\ A-C/D-C multimeter
§ | \
! 686 True I Laboratory instrument giving com-
| Type Mutual prehensive check of mutual conduc- . 105 19 x 26 x 7.3
| 9A Conductance l tance at all values of tube potentials.
Weston |
l 798 Proportional Tests new h-f and TV tubes
Type Mutual \ Tests VR, cold cathode rectifiers, and 2 17% x 113 x 63§
5 - Conductance | Thyratrons
i |
)
|
o | —
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KILOVOLTMETERS

HE necessity for checking the
- high anode voltage of a tele-
vision picture tube introduces a new
testing problem for servicemen. This
article will atrempt to reduce some of
the present confusion by explaining
how kilovolts ean be measured with
commercial kilovolters, and how to
construct simple kilovoltmeters.
Danger. High Voltage!

Before discussing the rechnical
aspects of high voltage measurement,
we want to stress most emphatically
that all high voltages are dungerous
to the operator. We mean every word
of this. Every high-voltage power
supply must be recognized as a po
teutial killer or crippler of human
beings and must be respecied as such.
The operator must exercise extraordi-
nary precaution when making high-
voltage meusurements and must fol
low closely every rule listed later in
this article under Precaultons and
Techniques.

The fact that the output of a high-
voltage television power supply is
limited to a few milliamperes is no
excuse for carelessness on the part of
the serviceman. In spite of low cur-
rent capacity and relatively poor volt
age regulation, a television power
pack is no plaything. A good rule is
to trust no high-voltage source.

Kilovoltmeter Construction

A kilovoltineter =uitable for tele-
vision testing must have high input
resistance 1n order to prevent over-
loading of the ligh-voltage, low-cur-
rent power supply.

Figure 1 shows the circuit of a
high-resistance d-c kilovoltmeter which
may be built by the serviceman. If
the builder uses a 0-50 d-¢ micro-
ammeter at M, the instrument will
have a resistance of 20,000 ohms per
volt. If a 0-100 d-¢ microammeter is
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Dedails on the consiruction of kilovoltmeters and hish volé=

age probes suitable for use with your low veltagse VOM

Ceresin wax fill
1

_-Thick-walled %" I.D. glass tube

¥

N2~ wott carbon resistors
with 4 inch of pigtail soldered together

Fig. 2—Construction of Ri.

employed, the resistance will be 10,-
000 ohms per volt. Both of these re-
sistances are satisfactory for tele-
vision testing. Cireuit constants for
both microammeters are given in
Fig. 1, since we expect that service-
men might have either one or the
other size of meter available.

The kilovoltmeter has two ranges:
0-5000 and 0-50,000 volts. A particu-
lar advantage of the 50-microampere
meter is the fact that its regular seale
can be read directly in volts simply

) B

D.C. MICROAMMETER

Ry
Ra
+ +

5000 50,000
V. V.

C

If M is 0-50 D.C. uA.,

Ry= 100 Meg., Ry = 900 Meg.
If M is 0-100 D.C. pA.,

Ry= 50 Meg., R;= 450 Meg.

Fig. |—D-C kilovoltmeter.

RADIO SERVICE DEALER

by adding mentally the proper num-
ber of zeros.

Multiplier resistor R is made by
series-connecting the proper number
of long-length 2-watt carbon resistors
to obtain one of the K1 values given
in Fig. I, enclosing them in a thick-
walled glass tube, and filling the tube
with ceresin wax. By using a number
of long resistors connected in series,
a long leakage path is provided for
the high voltage. This protects the
microammeter and reduces the danger
of tlashover. The 2-watt resistor has
a higher power rating than is required
in the kilovoltineter multiplier but
it provides the desirable 1-34 inch
length for cach component resistor.

In order to obtain an 1 resistance
value of 100 megohms for the 50-mi-
croampere meter, four 22-megohm
resistors and one 12-megohim resistor
must be connected in series, with 1
inch of pigtail between each two ad-
jacent resistors. This series string
then must be slipped into a 13-inch
length of 3" id. glass tube iwhich
afterward is poured full of ceresin
waX. For an R resistance value of 50
megohms for the 100-microampere
meter, five 10-megohm resistors must
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be connected in series, with 1 inech
of pigtail between each two adjacent
resistors. The 50-megohm string also
will require a 13-inch length of en-
closing glass tubing.

All resistors must be selected care-
fulyy for evact resistance values. An
accurate high-resistance bridge or good
ohmmeter will be satisfactory for mak-
ing the selection. The pigtails of ad-
jacent resistors in the Ri multiplier
assembly must be twisted together
tightly and soldered. Do not use any
form of corrosive flux for soldering
The melted wax should be poured
carefully into the glass tube so as to
smrround  the  resistors  completely.
Figure 2 shows construction of re-
sistor Ri.

Resistor I’z in each case (See Fig.
1) is a special factory-made, high-
voltage, ultra-high-resistance compo-
nent. When the H)-nmicroampere meter
is used, 2 must be 900 megohms. For
the 100-microampere meter, B2 nuat
be 450 megohms. The resistor recom-
mended for Rs in each case is 1. R.-
C. Type MVO. This component is
rated at 50,000 volts. Tt is 1034 inches
long and 1-% inch in diameter, and
is supplied with lug-type terminals.
The Type MVO is not a stock re-
sistor which ordinarily ean be bought
over the counter, but must be ordered
from the manufacturer, International
Resistance Co.

Mechanical construetion of the kilo-
voltmeter is very important. There
are several particular points to pay
attention to. For example; for rea-
sons of safety, a range switeh is not
recommended. Instead, one negative
and two positive input jacks are used.
The three input jacks must be mounted
on a subpanel set back of the main
panel of the kilovoltineter (See Iig.
8). A clearance hole drilled through
the main panel just ahove each jack
permits the insertion of a long-stem-
med plug into the recessed jack with-
out danger of coming in finger con-
tact with the latter. Either banana—
or pin-type jacks may be employed.
The jack sub-panel must be made of
polystyrene or high-grade bhakelite.
The center-to-center spacing hetween
jacks and also from the end jacks to
the subpanel mounting screws must
be not less than 2 inches. The subpanel
must be clean of grease, moisture,
and fingerprints. After mounting the
subpanel, clean it thoroughly with car-
bon tetrachloride applied with a cot-
ton swab and coat it with a thin layer
of ceresin wax cspecially between the
jacks.

The main panel of the instrument

RADIO SERVICE DEALER

Long -stemmed plug
- for test lead

Main panel
of instrument

Clearance hole

‘for plug \
S 77/ e 1,7 /) WS 7. _j""l
= |Ix

\

} | -
===

\
Terminal

Mounting
jack

screw
Subpanel €

for terminal jacks

Fig. 3—Construction of input term-
inal arrangement for high voltage
testing.

must be non-metallic. Use bakelite or
other plastic, or a good-grade well-
dried wood which has been heavily
coated with shellac. Use only a bake-
lite-encased microammeter—and avoid
meters with “hot” metallic zero-ad-
juster serews. It is advisable also to
use plastie or wood for the instrument
cabinet.

Do not employ close, compact con-
gtruction in this instrument. On the
other hand, keep all leads well sepa-
rated and use rigid wire. Allow ample
“breathing space” inside the cabinet.
Because of the length of the multiplier
resistors and the requircment for
separation between components and
wiring, it will be necessary to use a
larger-sized cabinet than is common
for non-electronic multimeters. As-
suming a “3-ineh” microammeter to
be used, the minimum cabinet dimen-
sions recommended are 14" long, 10”7
wide, and 2%" deep. Sloping front
panel construetion may be employed,
if desired.

Resistors #1 and R: must be
monnted by means of brackets
made preferably of some non-con-
ducting material. They must not
be mounted closer than 1 inch to
the meter or to the imput jacks.

The flexible wire of the test leads
must have high-tension insulation.
No test prods should be used on
the business end of the test leads,
since it 1s nct safe for the operator
to hold prods or probes in his hands
when checking voltages higher than
about 1000 (See Precautions and
Techniques). Instead, insulated clips
should be installed on the ends of the
leads to be fastened to test points in
the circuit before switching-on the
television receiver.

Multipliers and Probes

A few servicemen have asked us how
to build multipliers to convert their
present factory-built electronic d-c
voltmeters into kilovoltmeters. The

® MARCH, 1949

simplest way to extend the range of
such instruments is to employ an
external multiplier in conjunetion
with the 1000-volt d-¢c range of the
instrument.

For television testing, the most
useful extended rvange will be 0-50,000
volts. This calls for an external mul-
tiplier with a resistance value equal
to 49 times the input resistance of
the instrument. The multiplier must
be rated to withstand a voltage drop
of 49 kv across itself. The two most
comnion total input resistances of
electronic d-e¢ voltmeters are 11 meg-
ohms and 16 megolnns. This means
that a 33Y-niegohm multiplier will
be required for an 11-megohm instru-
ment (such as RCA VoliOhmyst)
and a T84-megohm multiplier will be
required with a l6-megohm instru-
ment (such as Sylvania Polymeter).
If vour instrument has some other
value of input resistance, simply mul-
tiply that value by 49 to obtain the
required external multiplier resist-
ance.

The job of constructing an external
multiplier for the d-¢ vacuum-tube
voltmeter is not so simple. For one
thing; if the resistors needed to
total the multiplier value are used,
the multiplier will be rather large-
sized. For example, 20-megohm ecar-
bon resistors (highest integral stock
value) connected end-to-end to ob-
tain either of the ubove ultra-high-
resistance values might 1nake the
multiplier as long as 5 feet! Further-
more, the maximmum voltage drop al-
lowed across individual resistors by
the vesistor manufacturer will be ex-
ceeded. This would eliminate all or-
dinary small carbon vesistors (rated
at a maximum voltage drop of 500
v.) and even the much more expen-
sive small-sized ultra-high-range met-
allized resistors (rated at 1000 volts
drop) unless cost and size are incon-
sequential and the builder is pre-
pared to use at least 100 series-con-
nected 2-watt carbon resistors. A
100-resistor multiplier ean be made
with 10 cards (such as shown in Fig.
4-A) stacked one above the other.
Each card would hold 10 resistors
mounted side by side and se chosen
that the total resistance of the 100
resistors will equal 49 times the in-
put resistance of the electronic volt-
meter. Each resistor can be tied sep-
arately to the card by means of one
or more pieces of fabric cord passed
through small holes drilled through
the eard on each side of each re-
sistor, as shown in Fig. 4-A. Ten
cards then may be stacked by means
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of four long serews o1 threaded rods
passed through the corners of each
card, as shown in Fig. 4-B.

Allowing 3% inch separation be-
tween cards, a box measuring inside
15" long, 4” wide, and 8" high would
be needed to enclose the completed
multiplier resistor assembly. The box
would have to be made of insulating
material, such as bakelite or dried
and impregnated wood, and should
be poured full of ceresin wax after
the multiplier is placed into position.

An T R. C. Type MVO resistor
makes a more compact external mul-
tiplier if size is a consideration. This
special resistor can be ordered to the
exact required resistance and is rated
to handle a voltage drop of 50 k v.
1t can be mounted conveniently in
a slender hox or case, ceresin wax-
filled, with inside dimensions of 11”
long. 1%” high. and 1%” wide.

The same safety precautions ap
plicable to other types of kilovolt-
meters apply fully also to the elec-
tronic d. c¢. voltmeter used with an
external kilovolt multiplier. (Many
multipliers and probes are now avail-
able commercially. See Test Equip-
ment Clart in the Feb. issue of Radio
Service Dealer. Ed.)

Voltage Divider for A.C.

High a-c¢ voltages encountered in
television receivers are also of high
frequency (30 kilocycles being a com-
mon frequency). The high input-
impedance type of a-¢ vacuum-tube
voltmeter (rectifier-amplifier variety)
is especially satisfactory for check-
ing high-frequency voltages, but the
maximum voltage which may be
checked continuously without dam-
age to the diode rectifier is about 100
volts r. m. s.

In order to use the electronic a-¢
voltmeter for high-voltage TV meas-
urements. an external voltage divi-
der of the capacitive type is recom-
mended. Such a divider must be ca-
pable of reducing 50,000 volts v. m. s.
to 100 volrs (a ratio of 1 to 500)
for presentation to the meter, and
must have a low value of total cap-
acitance.

Figure 5 shows a capacitive vol-
tage divider answering these specifi-
cations. The 1-to-500 reactance ratio
is provided by 4 wuf and 2000 uuf in
series. If a 50,000-volt potential is
impressed across the series combi-
nation. 100 volts will appear across
the 2000 wuf unit. Maximum voltage
will appear across the 4-uuf cap-
acitor. This component accordingly
must have the highest voltage rating.
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DETAIL OF STACKED CARDS

\ alN D.C.ELECTRONIC
DETAIL OF RESISTOR CARD ( VOLTMETER
Mounting (stacking ) Set 4o 0-1000 V. range,
but read as 0-50,000 V.
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CONNECTION OF EXTERNAL MULTI-
PUER TO D.C. V.T. VOLTMETER

Fig. 4—Details of external multiplier construction.

The 4-uuf high-voltage section in
Fig. 5 is obtained by series-connect-
ing three 12-uuf Eimae (or equiva-
lent) vacuum capacitors. This 4-uuf
combination has a voltage rating of
approximately 68 kilovolts r. m. s.

The total capacitance of this ex-
ternal voltage divider is approximate-
ly 3.99 wuf, a low value which has
minimum detuning and loading ef-
fect upon the high-frequency TV
power supply, provided short leads

-Eimac Type VC-12-32
/7 Vacuum .ccpucifon:s
1

:

~ f

TOHIGH N 12 42
e e e
e
0.002 pfd >
1000 V. Mica e
Z S

TO HIGH - IMPEDANCE
A.C.VACUUM-TUBE VOLTMETER

SET TO 0-100 V. RANGE

(Scale Read 0-50,000V.)

Fig. 5—Capacitive voltage divi-
der for high voltage a-c measure-
ments with low voltage a-c VIVM.

are employed between the power sup-
ply. voltage divider, and VI'VM, and
provided the divider components are
mounted far enough apart to min-
imize stray shunt capacitance.
Ordinary meter rectifiers, such as
the oxide type, are not satisfactory
for this type of a-c¢ measurement be-
canse of their poor high-frequency
response. Crystal rectifiers, while pos-
sessing excellent frequency charae-
teristics at the frequencies employed

in TV power supplies, are unable to
withstand the high peak inverse vol-
tages encountered. The vacuum tube
instrument accordingly 1is indispens-
able for such measurement.

Precautions and Techniques

So much has been printed in re-
cent vears regarding safety precau-
tions in handling high voltage equip-
ment that every operator would be
expected by now to be on the alert
at all times and to be well versed in
rules of procedure. But there still re-
mains such an appalling lack of re-
gard for safety that we are compelled
to recapitulate here the precautions
and techniques applicable to high vol-
tage testing.

TFollowing are a dozen of the most
important points:

(1) Do not use test prods with a
high-voltage meter. Instead, connect
the meter leads to the high-voltage
points by means of insulated clips
while (he power supply is cold. Then
switch-on the power supply and take
a reading. Switch-off the power sup-
ply before disconnecting the leads.
(2) Do not permit any portion of
the body to come into contact with
the power supply, voltmeter, or test
leads.

(3) ZXKeep the test leads well sepa-
rated even when theyv are well-insu-
lated. Do not allow the test leads to
rest on metallic objects.

(4) After switching-off a high-vol-
tage power supply, short-circuit the
filter capacitors with a serewdriver
or sihmilar tool with an extra long
thickly-insulated handle, in order to

[Continued on page 45]

RADIO SERVICE DEALER @ MARCH, 1949



MARKERS

for

VISUAL ALIGNMENT

by

HEN aligning an amplifier

whose response curve has a
particular shape or where the band-
width is important, the response
curve must either be plotted graph-
ically or must be made visible on an
oscilloscope. By using a special sweep
frequency signal generator in con-
junction with the ’scope it is pos-
sible to actually see the frequency
response curve on the ’scope. This
generator generates a mean frequen-
¢y which is varied both above and
below this value at a constant rate.
Most such instruments vary the fre-
quency at a 60 cycle, sinusoidal rate.
We say that they furmish a signal,
frequency modulated with a 60 cycle
sine wave.

The signals pass through the ampli-
fier and are amplified according to
the frequency response of the unit
under test. If just a single frequency
would pass through, a DC voltage
would result at the detector, and this
DO voltage would be a measure of
the gain of the signal in the ampli-
fier. When a sweep frequency gener-
ator is used, a number of d-¢ vol-
tages like that, varying according to
the gain at each particular frequen-
cy appear at the second detector.

Since the frequency of the gener-
ator output changes according to a
60 cycle motion, the d-c voltage at
the detector will also change in 60
cycle variation, and produce an ex-
act replica of the actual frequency
response curve of the amplifier. The
signal on the ’scope then has a 60
cycle frequency, and the horizontal
sweep must be of the same form as
the sweeping action of the sweep fre-

WALTER H.

BUCHSBAUM

A timely article on the types and requirements of marker

generators

quency generator. Most generators
use a 60 cycle sine wave for sweep-
ing, and since the ’scope uses a saw-
tooth sweep, this latter has to be
turned off and the sine wave horizon-
tal sweep voltage from the generator

_A_

25.6 MC.
-B..

22 MC. 25.6 MC.
_C..

Fig. |—Video response curves with

and without markers.

connected to the horizontal
terminals of the ’scope.
Need For Marker ‘‘Pips”
While the method outlined above
gives a good idea as to the shape of
the frequency response curve, it is

input
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as applied to TV servicing

and alignment.

it will blank out all or a portion of
the response curve or it may change
not satisfactory without some means
of a frequency reference. The curve
in Fig. 1 shows a video i-f response
curve, without any marking indica-
tions. How would you know that the
bandwidth is 4 me between half pow-
er points? How would you know
where the sound and where the pic-
ture i-f carriers are? The only way
to tell is to introduce an additional
signal or a wavetrap (dip) which
makes a mark on the response curve
and permits reading off its frequency
on a suitable secale.

An ordinary signal generator ecan
be used to provide marker signals if
it covers the range of the frequencies
under alignment. The signal from
the regular signal generator is ampli-
fied just as the various frequencies
from the sweep generator and would
normally result in a d-c voltage at
the second detector. This d-¢ voltage
would appear as a raising of the d-c
level of the trace on the ’scope at a
point corresponding to the frequency
of the marker signal. Since the trace
of the ’scope forms the frequency re-
sponse curve, the small d-¢ voltage
due to the marker signal appears as
a “pip” or small wiggle on the re-
sponse curve.

If the marker signal is too strong
the appearance of part of the re-
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Fig. 2—Hickok Model 610 TV

sponse curve. Since the output of
most signal generators is adjustable,
simply reduce the marker generator
output.

It is not enough to just see a
marker signal at one point of the re-
sponse curve and know that this cor-
responds to a certain frequency, be-
cause in order to check bandwidth.
peak separation or trap alignment,
the difference between at least two
points on the frequency response
curve must be known. Some marker
systems feature fixed erystal con-
trolled markers appearing every few
megacyeles. In this svsten it is nec-
essury to interpolate between markers
to find the exact spot yvou want.

sweep frequency signal generator.

Many sweep frequeney signal wen
erators incorporaté u muarker gener-
ator, like the Ilickok Model 610
shown in Flig. Here the marker
can be varied from 20 to 30 mec
which is just sufficient to cover the
most frequently used television i-f
band. Only two controls deal with
the marker, the frequency adjustiment
and the control marked “Marker In-
Jection” which controls the amplitude
of the marker signal When a sweep
generator is used that does not have
an internal muarker generator or
where the marker signal does not
cover the required range, it becomes
necessary to use external marker sig-
nals.

)2 ] )2

4¥

SEVERAL MARKERS CONNECTED
IN SERIES TO PRODUCE
MULTIPLE MARKERS

v

SWEEP
GENERATOR

Qutput

| %/%ﬂatmﬂﬂf
> P ¥ -0 9

OSCILLOSCOPE
AMPLIFIER

H
——o0

Fig. 5—Connecting marker, signal generator, and 'scope.
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Method for Obtaining Marker “'Pips’’

Any signal generator covering the
desived frequeney range can be util-
ized to provide a murker signal. De-
pending ou the amount of amplifica-
tion of the amplifier under alignment
and the output level of the sweep
wenerator, the marker signal can
either be connected directly in par-
allel with the output of the sweep
generator, or else some other method
can be used.

Often, when the output probe of
the marker generator is connected in
the same places as the output probe
from the sweep generator, it may be
impossible to reduce the marker out-
put enoigh so that the curve is not
distorted or blanked out bv the
marker signal. In that event the
strength of the marker signal can
often be reduced by using a resist-
ance pad or a low capacity series
condenser, if the frequency is low
enough. It is found frequently that
it 1s sufficient to just connect the
“high” side of the marker output
probe to the amplifier chassis, leav
ing the grounded side unconnected.

Some sweep generators. like the
Hickok model 610, contain provisions
for connecting up additional marker
signals, when, for instance. the RF
amplifier of a television receiver is

5% i

Fig. 3—Vision Telesweep TSW 50.

aligned. In that case the internal
marker has to be turned off and the
external marker source is connected
to the marker terminal; or if a erys-
tal is used. through the crvstal ter-
minals.

The Vision Telesweep TSW 50,
shown in Fig. 8 has a special termi-
nal where any marker signal is con-
nected. This terminal leads through
a coupling condenser to the potenti-
ometer controlling the output of the
sweep generator. No additional con-
nection from the marker generator
is then necessary and the sweep sig-
nal already contains the marker sig-

[Continued on page 44]
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G-E VARIABLE RELUCTANCE CARTRIDGE

with the neplaceable stylus for
Conventional and Long Playing Recards

NOW — in one small unit—all the sales and perform-
ance advantages of the G-E Variable Reluctance
Cartridge plus this additional consumer economy
feature—the Replaceable Stylus.

N

Negligible ncedle scratch and needle talk, mini-
mum record wear, wide frequency response, free-
dom from resonance peaks, realistic reproduction
—these are maintained at all times, simply, casily,
economically with the Replaceable Stylus.

No more changing of the entire cartridge means
more frequent replacement of stylus by the consum-
er because he can do it himself so casily.

Four simple steps—und presto! The worn stylus is

replaccd and maximum high quality perfurmance is ]1 Simply remove cariridge from 2 Use paper clip or wire fo force

restored for the critical listener. ) tionefaum: stylus out of the cartridge.
Note, too, these additional features: § ‘@

@ New notched design . . . one-third smaller . . . im-

proved shape . . . more generally adaptable to
various tone arms.

@ More clearance for record changers.
@ Higher lateral compliance for more faithful tracking.

@ More economical for the customer—more sales for
the dealer.

@ Cartridges available for LP records with 1 mil
stylus; for conventional records with 3 mil stylus.

For complete information on the new Variable
Reluctance Ca'rtrldge write: General Electric Com- Insert new stylus into cartndge 4]_ Press firmly into position with
pany, Electronics Park, Syracuse, New York. with fingers. thumb nail.

Ve
c}c«a (r///.////( /n///a confliterce 2
GENERAL ELECTRIC

178-H1
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CIRCUIT COURT

Maijestic Model 8FM775

One tube which is finding increas-
ing favor amoug designers of com-
bination AM-FM receivers is the
6S8GT, and deservedly so, for it was
developed for just the purpose for
which it is being emploved.

One version of the use to which
this speeial tube is put is illustrated
by the circuit of the Majestic Model
8FM775. This seven tube instrument
is of the series-filament tvpe, and but
for the phono motor could operate
on d.c. as well a.c.

A portion of the schematie, illus-
trating the limiter, detector and first
audio stages, is shown. The tube un-
der discussion will be seen to con-
sist of a duo-diode-triode and an
extra diode, in one envelope. Note
that the extra diode has its own
cathode brought out to a socket ter-
minal.

The 1-f stages not shown are of
the usual dual variety, ending up
with series primaries in the last
stage. The secondaries have no con-
nection, going to their sepavate cir-
cuits. The AM secondary feeds the
455 ke. signal to one of the dionde
plates in the common portion of the
tube. A.V.C. and audio voltages ap-
pear at the other end of the eoil.
The funection switch passes the au-
dio oun to the triode section of the
688 where it is amplified.

In the FM position, the diserim-
inator transformer has one end of
its secondary connected to the re-
maining diode plate of the common
section and the other end to the
plate of the extra diode. Tlie cathode
of the latter section of rthe tube
develops AM across its load. sub-
sequently de-emiphasing it in an RC
filter and supplying output to the
volume control and triode section,
via the function switeh. Note that
the triode grid comes out the top of
the tube.

The triode section is signal-biased,
via the 4.7 meg. resistor, and has
plate voltage limited by the large
470 W ohim plate resistor.

Woolaroc Model 3-71A

This seven tube chassis covers the
standard broadcast and FM bands,
has series-connected heaters and em-
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