by M. E. LEWIS

IN LOCATING AND CORRECTING troubles in
receivers, accurate measurements must be
used. It is impossible, for instance, to
check operating potentials oi the many
vacuum tube circuits in the modern re-
ceiver without measurement equipment.
Measurements are the basic, fundamentai
yardstick by which proper or faulty
operation must be diagnosed.

Before the war voltage measurements,
due to limitations of then available
meters, were pretty much restricted to
measurcment of voltages present in power
circuits of receivers—circuits in which
voltages to be measured would not be
disastrously dropped by application ot
low-resistance, power-consuming meters.
Then usual voltmeters could not be used
to measure actual operating voltages
upon avc-controlled grids, series-resist-
ance-isolated plates and screens, high-
resistance avc lines, or at resistance-
coupled amplitier grids and plates. The

STWAR V-T-V-M

An analysis of the Vomax, with prae-

tical operation and maintenance data

based on twelve months of field ex-
perience.

Fig. 1. Control panel of the vacuum-tube voltmeter which meas-
ures resistance, d-¢, db, d-c and a-c volts from 20 cycles to over
100 mec.

possibility of really time-saving measure-
ment of a-f, i-{ and r-t signal voltages
lay in the distant future. This was be-
cause the usual 1000 ohm-per-volt d-c
meter required significant power to func-
tion, power not available in such circuits.
In a-c circuits the situation was even
worse. Copper-oxide rectifiers, used to
convert a-c¢ voltages into current required
to actuate the d-c meters, not only
showed very low input resistance, but
exhibited errors seriously increasing with
frequency even in the low a-f range.
The nced to measure voltages, present
in circuits of such high reststance that
they could not possibly supply the cur-
rent required to actuate simple volt-ohm-
milliammeters resulted in the develop-
ment of vacuum-tube voltmeters. In their
prewar forms v-t-v-m units were atilicted
with errors due to variations in operating
potentials of their own vacuum tubes. er-
rors due to changes in cnaracteristics of
ageing tubes, and ialse readings due to
small but real residual gas and ion cur-

Fig. 2. Interior view of vet-vem.
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rent in these tubes.  Nevertheless the
v-t-v-m was a great step forward. Their
general usage only awaited further de-
velopment of the art. That development
has been achieved, prewar deficiencies
have been overcome and the v-t-v-m has
become a must tool of every Service Man.

In developing a postwar v-t-v-m, one de-
signer! has produced a combination unit, a
vacuum-tube-volt-ohm-db-ma meter. This
instrument, the Vomax, shown in Fig, 1,
leatures a removable r-f probe for direct
contact to r-f and i-f circuits.

V-T-V-M Operation

In placing the unit in operation, the
r-f probe must be fully inserted into its
panel receptacle, with black (negative)
and red (positive) test prod tips not in-
serted in panel jacks. The a-c plug is
then inserted in line, 4d;.Q knob is
turned so that on-off switch clicks on and
pilot bezel illuminates. While allowing
30 to 60 seconds for tube warm-up, Fusic-
tion knob is set to D.C.4+ and Range
knob to 3 \. Then meter pointer is set
to zero on meter scale by adjusting Set
17, Zero knob.

As tubes warm up meter pointer may
move up or down scale, possibly even off
scale. Incidentally, the meter cannot be
injured by over-scale deflection. It can
be injured only by overload in direct-
current measurement, but is protected
against burnout in all voltage, resistance
and db operations. Ii this meter deflec-
tion isn't desired during tube warm-up,
Function knob may be set to ma position
for initial 30 to 60 second warm-up
period.

With these initial adjustments com-
pleted, several interesting instrument-
characteristic tests may be conducted. It
is possible, for instance, to sec to what
extent errors due to grid and gas current
have been eliminated by moving the
Range knob from 3 V progressively
through all six positions to 1200 V.

Meter zero will not shift more than
1% to at most 2% of full scale as Range
switch is rotated. In rotating this switch
the value of grid resistance (meter’s d-c
input resistance) of the upper section of
the center 6SN7GT is changed from 50
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With Ohm-Bb-Ma Measurement Features

megohms progressively down to 123,000
ohms, a range of variation sufficient to
reveal the slightest trace of grid or gas
current.

Shifting Funetion knob from D.C. —to

C.+ reverses polarity of d-¢ input,
making it possible to keep meter cabimet
and receiver chassis under test at the
same potential while d-¢ voltages posi-
tive-to-chassis are measured with red
test-prod  plus.  Voltages negative-to-
chassis can also be measured with meter
and red prod polarity reversed by a tlip
of Function kaob.

Six basic ranges of 0-3, 0-12, 0-30.
0-120, 0-300 and ©-1200 volts, available
with the Range knob, are graduated upon
the meter scale. Six identical ranges, but
in reverse polarity are provided by shiit-
ing  Function knob from D.C.- to
D.C—. Six more d-c voltage ranges can
be added positive, and six more identical
ranges negative, i’ red test wire tip is
shifted from the V—QM A jack to the
V x 2.5 jack. Each of these new ranges
is 234 times greater in full-scale voltage
value than dicated by each Range
knob setting. Thus, using the ¥V & 2.5
jack, d-c¢ voltage ranges of 0-7.5, 0-30,
0-75, 0-300, 0-750 and 0-3000 volts are
available at 126 megohms meter resist-
ance, all read by mentally multiplying
meter scale readings by 2.5.

Dual-Function Test Prod

Another interesting instrument feature
is the dual-purpose red test prod which
has a l-megohm resistor built in to
isolate instrument capacity from r-f, i-i
and a-f grids and plates when measuring
their d-c operating voltages dynamically
during receiver operation. For all mea-
surements except d-c volitage tip s
screwed into the end of red prod from
which flexible ccrd emerges. For d-c
voltage measurements the tip must be
screwed into the far end of the red prod
to include the 1-megohm resistor in cir-
circuits.

Ohmmeter

Having established meter zero by ad-
justment of the Set V. Zero knob while
Function knob was set to D.C.+ and
Range knob to 3 V, Function knob can
be shifted to @ position to check the
ohmmeter. Meter pointer will now move
up scale. It is set to exact full-scale
reading by the A47. Q knob, and resist-
ances between .2 ohm and 2,000 megohms
can be measured. The upper meter scale
is graduated 0 through 2K (2 kilohms,
or 2,000 ohms). To use, the black prod
wire tip is inserted into Com. Gnd. jack,
red prod wire tip into +V—9—MA jack,
and the two prod tips are connected to a
resistor to be measured. In reading
values a multipla of the Range knob
pointer to the actual meter reading is
used. Thus 10 at meter mid-scale is read
as 10 ohms for 2KQ position of Range
knob, increasing in multiples of 10 for
each advance of the Range knob. The
center-scale figure (S5th or 2MQ) would
yield 100,000-ohix reading. The 6th, or
2,000-MQ position, involves a further
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multiplier of 100 times, center-scale 10
indicating' 10 megohms.

The Milliammeter

The milliammeter uses different inter-
nal current-shunt resistors to provide six-
current ranges selected by Range knob.
Meter accuracy can be checked by mea-
suring known direct currents. To check
Range knob should be set to 12 amperes
position. The high range is used so as
not to burn the mieter out by applying
excessive current to a low-current range.
Rangz knob is moved to leit until the
current flowing through the neter yields

Circuit diagram of vacuum-tube voltmeter described in this paper.

an easily read value upon the upper or
lower center meter scale. All ranges
starting with figure 3 about the Range
knob are read on the upper center scale.
All ranges beginning with figure 12 are
read upon the lower center scale marked
12 at the right end. For 3 and 12-volt
ranges appropriate scales are read di-
rectly. For higher ranges zeroes are
added to observed readings.

Checking A-C Operation
With both test lead tips removed from

panel jacks, with meter set to read zero
(Continued on page 25)
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POSTWAR V-T-V-M

(Continued from page 11)

by Set V. Zero knob with Function
knob set to DD.C.+ and Range knob set
to 3 'V, Function knob is shifted to a-c
position. Meter zero will not change
more than 1% to 29. I{i zero does shift
an old, unsheathed, or poorly grounded
a-c power line will usually be the cause. |
The remedy is simple. If reversing the’
a-c plug in the z-c power outlet does not
make a-c meter zero coincident with
D.C.+ zero, a lead from a good ground |
should be clippad onto one of the four
panel screws of the instrument.

The unit also perinits the mcasu1'ement|

of the actual magnitude of a-c voltage
radiated by the local power line, elec-
trical appliances and all similar sources
of such undesired radiation. Ior this
measurcment the red test lead tip is in-
serted in the +V—9-—-1A4 jack, allow-
ing it to act as an antenna. The meter
reading may be anything from a frac-
tion of one volt up to 30 volts or more.
This is actually a-c energy being picked
up by the unterminated red test lead act-
ing as an anterna. This can be proved
by handling this lead, moving it about,
touching its metal tip, and noting the in-
crease in voltage registered, which our!
body adds, whei. a finger touches the red
prod tip. The long time-constant of the
diode input cireuit can also be checked
during these tests by touching the red
prod tip to a panel thumb-screw. Meter|
reading will talke several seconds to fall
to zero. due to desirably slow leaking
off of charge built ap on .03-mfd capaci—|
tor by local a-c ficlds discharging
through a 20-megoam resistor and 37.5|
megohm through 125,000-ohm resistors in
series.
_ Ii the black test lead tip is inserted
into the Com. Gnd. jack and both red and
black prod tips are contacted to a source
of a-c voltage, the false but quite real
voltage registered by the meter due to
the antenna cffect of the lead when un-
terminated amd  cxposed to locally
radiated a-c fields will disappear. and the
correct voltage of 1he source being mea-
sured will be indicated.

By providing ar unshielded red test
lead input capacity of the instrument has
been kept low and the instrument can be
used to measure a-c voltages beyond 100
kc. Where the user is more concerned
with a-c voltage measurements at a-c
power-line frequency, the antenna cffect
of the intenticmally unshielded red test
lead may be eliminated by using a
shielded test lead consisting of an ordi-
nary test prod terminating the inner con-
ductor of a length of one-wire shielded
microphone cable. The far end of this
test lead woule pluz into the + V—Q —
MA jack, the shield braid of which
would terminate a: meter end either at
the Com. Gnd. jack or through a spring
clip to a panel thumb-nut.

Tke R-F Probe

To study operation of the probe, it
shiould be withdrawn from its shell from
the panel receptacle. No change in meter
zero will be ohserved. If a finger is now
applied to the lize tip of the r-f probe,
the meter will register locally present
a-c voltage fields, since the body is now
acting as an antenna to pick them up.
Touching the probe tip to a panel thumb-

(Contraued on page 26)

Complete, Easy Instructions for Repairing
Common Troubles in. Practicaily Every
Model and Mgake of Radio in Use Today

Eliminates Needless Testing — Enables
You to Repair Two Radios in the Time
Ordinarily Required for One

PAYS FOR ITSELF ON THE FIRST Jog !

What’s wrong with the radio you want to repair? A defec-
tive transformer? Wiring insulation trouble? A‘faul!:y
capacitar or resistor? Don’t guess! Don’t waste time in
ncedless, tedious testing! Just look up that partlicular make
and model in Ghirardi’s famous RADIO TROUBLESHOOT-
ER'S HANDBOOK. Nine times out of ten, this big book
will tell you exactly what is wrong—and exactly how to
repair it. You don’t have to be an expert to use the
HANDBOOK and there’s no better way of getting in-
valuable, practical service training. Over 400 pages are
chock-full of this factual Case History repair data on over
4,800 receivers, auto radios and record changers qf 202
different manufacturers—practically every radio set in use
today ! Over 300 additional pages coqtuin hundreds of re-
pair charts, tube charts, data on tuning alignment, trans-
former troubles, tube and parts substitution data, color
codes—all designed to help vou repair any radio ever made
EASIER, BETTER and FASTER. Ideal for either busy
service shops or for beginners. ,(
Only $5 complete — on our 5-Day
Money-back Guarantee basis. <

Ghirardi’s RADIO TROUBLESIOOTER'S HAND-

TELLS WﬁAT

TO DO ¢ EXACTLY

HOW vo po T

As valuable to a radio
repair man as a recipe
book is to a
cook!

BOOK (above) is the ideal hook to have on hand —
for training new helpers, repuiring either cheap or ’l(
expensive sets quickly und profitably, eliminating 11 '(\
needless test time and equipment—and MAKING v,

MORFE MOXNEY.

ALL THE SCIENCE OF RADIO-

IN ONE

ELECTRONIC SERVICING ciant soox :

MAKES COMPLICATED JOBS EASY TO DO!

Alfred A. Ghirardi’s MODERN RADIO SERVICING
gives vou a COMPLETE, MODERN EDUCATION in truly
professional radic-electronic service methods of the kind
that will be your “Open, sesame!" to the big-money op-
portunities that only well-trained servicemen are in a posi-
tion to grasp. It is a complete, scientifie servicing ecourse
from A to Z. You'll be surprised how easily understandable
it makes every phase of the work even if you have had no
previous service training. And, if you are already in the
business, you'll be pleased to learn how this big 1300-page
book will serve as a “‘refresher” course. Not only will it
help you handlg repair .jobs‘ quicker, better and mot"e e e O e O e
profitably, but it also will give you the necessary bas!c [ e Ko g A i
training to equip you for profitable industrial electronic ,yi¢ analysis and trouble-shooting,
work. Specifically written and designed for home study. parts repair and substitution, how to
1300 pages; 706 clear illustrations. 720 Self-Test Review Sta!:t and operate a successful _service
Questions make it easy for you to check your progress business and many other subjects.
every step wf the way. Fully indexed. Only $5 on our
famous b-Day Monev-back Guarantee.

MONEY-BACK GUARANTEE

MURRAY HILL BOOKS, Inc., Dept. 8-126,

232 Madison Ave.. New York 16, N. Y,

1 Enclosed find § for books checked; or [ send

C.0.D. (V.S.A. only) for this amount plus postage. I muy

feturn the books for refund within 5 days if not fully

satisiied.

{1 RADID TROUBLESHOOTLR'S HANDBOOK &5
(25.50 foreign)

[ MODFRN RADIO SERVICING $5 ($5.50 foreign)

{1 MONEY-SAVING COMBINATION OFFER: Both of the

above big books, only $83.50 ($10.50 foreign)

ENDORSED BY EXPERTS
EVERYWHERE

From beginning to end, MODERN
RADIO SERVICING brings you the
kind of medern professional *‘Know
How"” that will pay big dividends for
vears to come. Gives complete data on

SPECIAL J
OFFER =

Let RADIO TROUBLE-
SHOOTER'S HANDBOOK
save you time on common
radio service jobs! Let
MODERN RADIO SERVIC-
ING train vou for complete
professional, electronic work.
Get BOTH BIG BOOKS at
the special price of only

NaIGo .« vasesss sresssasaes seseacnae sesesseniss Sassemesans
$9.50 for the two. Send cou-
Address .....i00.en et reskesesecsatisrecerarens beesveden 1 pon today.’
City & Tuist. NO, o op -oen o FEETTEvoie 5 State .......... 5 =
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More Installations...
More Sales Dollars...
More Profits. ..

% Those new sets —AM, FM, TELE.
VISION...are no better than the an-
tenna equipment used. Former make-
shift jobs simply won’t do. Set owners
expect, demand and will pay for super-
lative performance.

And that’s where TACO antenna equip-
ment comes in. There’s a type for every
kind of receiver. Also the TACO Master
‘Antenna System for apartment houses,
hotels, hospitals, etc.

% Ask Your Jobber...

If you want to make more money, ask your
jobber for the latest TACO catalog. Or write
us direct. Start handling and installing TACO
antenna equipment today — for the best in re-
ception —for better business.
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TECNN!CAL APPLIANCE COK?

. 4108 Delong Street m

FLUSHING. N' Y.
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POSTWAR V-T-V-M

(Continued from page 25)

nut will cause the meter reading to fall
to zero, since the meter input 1s short-
circuited, and cannot pick up voltage
radiated from the power line, etc.

We can now check a-¢ meter accuracy
together with r-f probe operation. The
Range knob is set to 120 volts. Funciion
knob to 4.C.. and the probe is inserted
in its panel receptacle. Red and black
test prods are connected to the a-c line.
Meter should read the voltage of same
accurately to within +=5%. Now the r-f
probe should be withdrawn and its tip
contacted to one side of the a-c line, the
shell (or tip of the black prod) being
connected to the other side of the line.
The meter will read onlv about 80-odd
volts. This 1s quite proper. When e
measure voltages using the r-f probe di-

rectly. we have substituted a .0005-mfd
capacitor for .03-mfd capacitor in the
diode rectifier input circuit. The .0003-

mfd unit is suitable for a-c¢ voltage mecas-
urement in the 15,000 cycle up to over 100
megacyeles range. Its reactance is too high
ior accurate low- -frequency measurenient.
That's why the instrument automaticaily
replaces the 0005 with a .03 when the
r-f probe is plugged into panel, to make
low-frequency (down to 20 cycles) mea-
surements possible through the panel
jacks which include the .03-mfd capacitor
m their circuit.
[To be continued]

WIRE RECORDER PREVIEW

Webster-Chicago wire-recorder preview test at
plant at 5610 Bloomingdale Avenue, Chicago.

°
TRAILER P-A

A p-a system recently installed in a trailer by
Broadcast Recorders, Inc., 1538 N. Cahuenga

Blvd., Hollywood, Calif. Unit included a 5-
channel mixer, recording amplificrs and two
recorders.
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www americanradiohistorv com

'

Concord has them! Radio and Electronic Parts,
Suppiies and Equipment of every kind. forevery
need ... long awaited. hard-to-get items ... new
mergh andise. just received . .. Hundreds of bar-
ns . . . in stock NOW for IMMEDIATE SHIP-
\ll NT from CHICAGO or ATLANTA.
Write for catalog of Radio Parts and Electronic
Equipment. Packed with Radie Needs—new and
scarce items — Bargains. Write Dept. S-126.

CRESCENT AUTOMATIC
RECORD CHANGER

Simple, single control, plays ten 12° or twelve 10°
records automatically. Rejects any record desired,
or permits optional plaving of records manually.
Only three moving parts while changing. Fast ...
changres records in 5 seconds. Has self-starting,
T8 RPM, 110 volt 60 eyele AC, heavy duty motor.
Finished in two-tone brown with attractive plastic
tnlm Requue;}onIyIYGS}V :‘m ad room and fits any
eabinet with 1267 x 165" ¢ ngex area.

€22503. SPECIAL . ol $]9.95

ALNICOV S P. M.
SPEAKER

New AlnicoV magnet
provides maximum per-
formance with minimum
weight. Normal wattage
3, peak wattage 4%5.
V.C.impedance 3.2 ohms.

depth 27/16". s-l 98

5B7009 .

|I|I| VHF Midget Super
e Control RFgﬁ;’
HEAVY DUTY LINE FILTER

. S| Iakr E]I:imi (’? -Stat. Com-

t

BN *smazis eatt $1.78
WIRE STRIPPER

Strips wire instantly! Fastens
Wire

D.C. MILLIAM-
METERS
215" flange mounting
type. Black dull fin-
ish bakelite case.
Mtg. Hdwe.included
Large, clearly legi-
ble (haluhhx.mona
Fither 584122 —
0 20 M.A.D.C. or
54116 -0-300

MADC $3 23

Special .

‘ Supreme Model 543B
1000 O.P.V.
JA Sensitive Meter

“ Has pin jack terminals, and in-
cludes the following ranges: —
0/6/60/600 D. C M. A., 0/15/150/600/3000 V. A. C.
and D. C., 0/2000/200, 000 ohms. This meter is con-
venient to carry, Weighs 28 ozs. Uses full size 3"
meter with a rugged, accurate [.M. A, movement.
All resistaice ranges are operated by batteries
furnl:hed with the unit. Bakellte case. Size:
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TUNER UNIT TU-10-B 3‘!’""-4000"0"
Continuous frequency range Hi-Voltage
from 10 MC. to 125 MC. VFO CONDENSER
oscillator tuning section, buf- Larye 3 mfd., 1000v.
fer, coupling, capacitors and DC. condenser, her-
choke & butfer output match- m‘-“’lﬁ"]'l!{] ﬁs‘;‘lega‘n"
ing tapped coil & condenser. &7, 042" V3T1 i5'x
Sizel6%" lyr. x 7% h. 734" high

54" deep. A54132 sz 95 sa:uss$4 95

T-17-B 200 Ohm Carbon Mike. Lightweight,
with press-to~ta]k button, Built-in filter to suppress
carbon hiss. 5" rubber covered cable and sz
PL-68 3-circuit plug supplied. 5B7062 .

Midget Volume Control — 1 Meg. ohm Standard
34" Bushing, % " dia.Shaft. %" Iong mthspht 35¢
spline for push-on knob. €81

STANCOR Universal Output Translormer Type
A 3856, Primary for all single or push-pull plates.
Secondary adjustable from 1 to 30 ohms. Two-inch
mounting centers 4 watts at 35 mlls s‘l 32
€1675. SPECIA

to bench or other support.

stripped toany length. Strips wire
up to I2MM diam. Each 98;’
€C15268 . .

i
RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ﬂ‘lANTA 3
901 W. Jackson Bivd. 265 Peachtree Strest



HELLO! checx ruese

“GET ACQUAINTED" VALUES!
SPEAKERS |

3"PM. -~

6” PM 2.150z. Alnico 5 Magnet.. b 120)
8” PM 20 oz. Slug $4.95 12” PM 20 oz. Slug 8.95

VOLUME CONTROLS
2 MEG  vicrsiis ™ 75¢|

Kit of 10 assorted controls, without switch, $1.95

WIRE

Qpproximately 400 ft. of Wire in assorted
colors and gauges, solid and 99¢

Alnico 5 Magnet '
6 for sa.00 3139

stranded in 2 to 4 feet lengths,

RELLPIE ., Ll o am i iR RS
2 pkgs. for $1.90
#20 shielded wire, stranded, per ft.. . ... $.03
2 conductor mike cable, per ft. .06
Radio grade spaghetti, 1c ft., #20 solid push-
back, lc ft.

CABINETS

PORTABLE PHONOGRAPH CASE two- |
toned Leatherette finish, Dimen- $995
sions 15-3/4” L x 14-3/4” W x 8" H

Portable Automatic Phono-
graph Record-Changer Case 51495

TRANSFORMERS

70 MIL POWER TRANSFORMER 600V
6.3V
Amp.

3 for $8.00

50 Mnl Power 500V, 6.3V @ 2 Amp. 5V @ 2
............................... 1.95

30 Mll Power 500V, 6.3V @ 3.5 Amp. 5V @ 3
25

3.
120 Mnl Power 500V, 6.3V @ 5 Amp. 5V @

AMDs tau—-2s3>rrdnirin TR c s L 4.25
S0L6 Output ..... ... __.__. ... .. T ol o .59
6V6 Output ... ................. .. . .. . .69
8 Watt Universal Output.. _.. ... .. . 1.2%

2 Post V.M. Record Changer. ..$17.95

3 for $52.00
TUBULAR PAPER CONDENSERS
All 600 Volt test

PRICE PER PRICE PER
MFD EACH 100 | MFD EACH 100
.01 .08 $6.50 | .001 .08 $6.50
02 .08 6.50 | .002 .08 6.50
05 .10 8.00 |.005 .08 6.50
.1 12 9.00 |.006 .08 6.50
.25 17 13.50 '.5 .26 22.50

"ILLINOIS" ELECTROLYTICS
MFD VDC. PRICE MFD. VDC. PRICE
10 25v .25 50 150v .50
100 25v .55 8 450v .38
12 S0v 38 10 450v .43
16 150v «35 16 450v .55
20 150v .38 20 450v .60
24 150v .38 [ 40 450v .88
30 150v .40 100 15v .49

DUALS

16-16 150v .58 | 50-30 150v 76
20-20 150v .65 | 8-8 450v 65
30-30 150v .70 | 10-10 450v «70
40-20 150v .70 | 20-20-20 150v .99
109% discount on all electrolytics if pur-

chased in lots of 20 or more
Mica Condensers, All sizes 8c each

RESISTORS

1/4 watt, all sizes _..... ... .. ..
1/2 watt, all sizes ¥iad
1 watt, all sizes__ ..
S watt wire-wound
10 watt wire-wound. -
25 watt wire-wound .. ....
Resistor kit containing 100 insulated resis-
tors in popular sizes of 1/3, 1/2, 1
and 2 watt $1.95
All stems subject to prior sale
Minimum order, $3.00 — 209, with order,
balance €.0.D. We prepay express on $50.00
orders in U. S. A. Write for catalog.

ELECTRONIC PARTS, Inc., Dept. B1

622 W, Randolph St. Chicago 6, Il
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Operating The Vomax

by M. E. LEWIS

CONTINUING OUR DISCUSSION on the
use of the Vomax, let us now study r-f
and i-f measurement applications.

It must be remembered that to meas-
ure any voltage, two connections must
be made to its source. These are made
in all except r-f and i-f measurements
by the red and black test leads on the
instrument. In r-f and i-f measure-
ments these two connections are made
to the circuit to be measured, one by
the tip of the r-f probe to the /high side
of the circuit, the other by the metal
r-f probe shell contacting the low (usu-
ally chassis) side of the circuit. The
r-f probe houses the diode rectifier and

Part 1l of an analysis with practical
operation and maintenance data based
on twelve months of field experience.

the required resistors and capacitors
At usual broadcast band and i-f ampli
fier frequencies, the return circuit need
not be through the r-f probe shell, but
may be through the black test lead
connecting COM.GND. jack to re-
ceiver chassis. Above 20 mc the return
circuit must be directly to the probe
shell without long mtervemng connect-
ing lead if accuracy is to he maintained.

Allowing for Input Capacity in R-F

With any voltmeter capable of meas.
uring r-f voltages some input capaci-

(Continued on page 38)
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The Most Efficient Auto Radio Tuning l g
Cable-Servicing Machine in Use Today! | 4

1 SWEDGES SHAFTING TO PREVENT UNRAVELLING. .
2. CUTS SHAFTING TO EXACT LENGTH. ;
3. REPLACES OLD FITTINGS ON NEW SHAFTING :
4. CASING GROOVE MAKES CUTTING EASY

Length 10% In,,
Width 4% in_
Height 13 in’

s Weigh!
oy e

J. F. D MANUFACTURING COL 4011 T HAMIETON 1"RWAY. B'RLYN, N, Y.

G-C HEXAGON AND
BRISTO KEY WRENCHES

Essential key wrenches for
every serviceman. Both types
made of special alloy metal,
properly hardened.

No. 5029—Kit of 6 Hex key
wrenches in leatherette 50¢
case. List ...........

No. 5070—Kit of 6 Bristo key
wrenches in leatherette
case. List ........... So¢

% Dial Belt Kits o
Speaker Shims e Alignment Kits

G-C SERVICEMEN'S
DIAL BELT KITS

G-C No. 5024 PROFESSIONAL

RADIO DIVISION DEPT. F

——

Key Wrenches

G-C SWEDISH
SPEAKER SHIMS

The best shims for centering
volce coils. With steel shims
adjustments can be made in
a few minutes. Made of

Fine woven re-
placements for all
sets. Easy to in-
stall. Supplied in
kits of
quantities,
steel box.
No. G-25 —Kit of
25 belts.

List .... $6.70

Swedish Steel.
e Very flexible,
various o pormanent

with tool. Kit con- }
sists of 4 sizes, |
gold-lettered ¥
snap case. 16 H
shims to Ikt

Liei ... 65¢

ALIGNMENT KIT

[ N
)

A Complete Alignment and Neutralizing Kit in b
Leatherette Case. Kit contains 30 difterent tools, il
can completely service any set. Handy $~|9 95

to carry in roll type case. List.......... .

Available at all leading distributors.
Write for catalog today!

GENERAL CEMENT Mig. Co., Rockford, lll, U.S. A.

Manufacturers of ove

T

38 °

r 3,000 products

. Sales offices in principal cities
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(Continued from page 36)

tance is inescapably associated. By
careful design this may be held down
close to the actual plate-to-cathode ca
pacity of the diode used as the a—c
rectifier. In a precision meter the d-c
input capacity can be reduced to a frac-
tion of a micromicrofarad by the sim
ple device of a series resistance in the
test prod, a resistance which isolates
the meter capacity from the circuit be-
ing measured quite effectively. In a
signal tracer, for example, this device
may also be used, for in it we are not
concerned with reading accuracy to a
very few per cent. Such a capacity-
isolating resistor may not be used in
series with the input of an a-c volt-
meter rectifier for the power (as con-
trasted to voltage alone) required, even
though it be very small, will result in
large errors in meter reading. Such
errors are a function of the source re-
sistance. A given a-c voltage meas-
ured across a low-resistance power-
transformer winding, for example,
would give a totally different meter
reading from the same voltage when
present in a high-resistance grid cir-
cuit.

Input capacitance of the v-t diode
may be reduced to about 8 mmfd with
a standard tube of adequate cathode
emission and insulation resistance to
stand usefully high applied voltages. In
the Vomax the input resistance ts made
to look like 6.6 megohms, but we are
left with its inescapable shunt capacity.
This is of no consequence until we at-
tempt to measure r-f voltages present
across tuned circuits. Fortunately the
solution is simple. Suppose we want
to measure the grid voltage present
across an r-f transformer tuned sec-
ondary. The r-f probe tip and shell is
contacted to the circuit (tip to grid,
shell to chassis) and the receiver r-f
(or i-f) circuit trimmer capacitor is
readjusted to enough less capacity to
allow for the 8 mmid the r-f probe has
added. Then it is necessary to deter-
mine the amount of trimmer capacitor
readjustment necessary to allow for r-f
probe capacity added, whjle the probe
is so contacted to the circuit. This is
done by adjusting the trimmer to yield
the same signal strength from the
speaker with the r-f probe added as
before the circuit contact was made.

Decibel Meter

A power-output meter for measuring
power output of audio amplifiers, used
as an output indicator in receiver-cir-
cuit alignment, is actually an a-¢ volt-
meter provided with meter scales auto-
matically translating a-c voltage across
a known resistive load into decibel fig-




SURE, IT'S A

WARD

AERIAL

Every Word model has been
tested ond opproved by cor ond
radio set manufacturers — your
proof of quality inside and out.

World's largest manufacturers of
ontennas. We specialize in cor,
home, amateur ond special com-
munications opplicotions, includ-
ing FM ond television, Write for
full detoils.

THE
WARD PRODUCTS
CORPORATION

1523 EAST 45TH STREET
CLEVELAND 3, OHIO

In Canado— Atlas Radio Carp.,
560 King St., W., Taronto, Ont., Canada

ures; there are thre¢ such scales, -10
to +50 db, on the Vomax. These
scales are accurate upon the basis of
usual rating of 0 db equalling 1 milli-
watt in 600 ohms.

Maintenance

With over a year’s experience it has
become possible to plot a trouble pat-
tern for Vomax.

As might be expected, tube failure is
first in frequency of physical troubles.
Fortunately new tubes can be installed
in place of originals that have failed
without upsetting calibration more than
a per cent or two. This is because de-
generation in the tube circuits of the
instrument is so great as to divorce
variations almost completely in tube
characteristics from affecting meter
accuracy. The predominant feature of
tube failures, very small indeed in total,
is the development of heater-to-cathode
leakage in the two 6SN7GT tubes used
in the d-c voltmeter circuit. This
shows up as slow drift of initially prop-
erly set meter zero on D.C.+ or D.C.—
functions. The remedy is replacement
of one or both tubes as required. A
second remedy, now permitted by the
tube makers, is reduction of heater
voltage. This is accomplished by in-
serting a .9-ohm resistor between the
originally grounded 6.3-volt lug of the
power transformer and ground. In
recent models this resistor has been
incorporated. Actually 6SN7GT tubes
exhibiting heater-cathode leakage too
high to allow use without slow meter
zero drift are usually satisfactory for
amplifiers, etc., and so should not be
discarded after replacement.

Ageing 6SN7GT tubes can be trou-
blesome too, making it impossible to
establish meter zero with the SET V.
ZEROQO knob, even to the point of meter
going off scale first in one direction,
then in the other, as FUNCTION
knob is shifted from D.C.+ to D.C -
positions. The remedy is replacement
of one of both 6SN7GT tubes. De-
velopment of a poor ground to panel
from the 125,000-ohm resistor
(RANGE switch mounting nut loos-
ened) can account for slow d-c zero
drift.

Allowing ohmmeter batteries to run
down, to be jarred out of their mount-
ing clips and short-circuit internally,
can cause trouble. If run down so that
ADJ.2 knob will
pointer up to full scale these batteries

not bring meter

should be replaced. If they are allowed
to deteriorate to the point of oozing
electrolyte, this electrolyte can damage
the wiring cable, RANGE aund FUNC-
TION switches.

 BUILT FOR
SERVICE

Electron Tubes

What will Boost your Sales?

Cunningham is going to help you in
every phase of your business, to aid
you in boosting 1947 profits. Among
other things, you'll get the best in
sales promotion material throughout
the year . . . designed to bring in busi-
ness and move your stock faster.
You'll see the first promotional eye-
catcher in this space next month.
Watch for it

Cunningham tubes are built for
service. Assure customer satisfaction
by replacing old tubes with “big C's”
—their dependable performance have
made them favorites for over 30 years.

For expert guidance—TURN THE PAGE ’

(Punningham

Electron Tubes

A product of
RADIO CORPORATION OF AMERICA
Harrison, N. J.
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Automatic Combinations—NOW!

The New Arnold Shure
Automatic Wired Record
Player ready for imme-
diate delivery.

The Shure automatic record
player connects easily to any
radio. Its featherweight
crystal pickup and quiet,
smooth changer action assure
high quality playing of ten
12" records or twelve 10"
records. Every one of your
customers can now own a
fine automatic combination at
a remarkably low cost.

Shure players are shipped complete with
A.C. cord and shielded cable—only 2
wires to connect and it’s ready to play.

Your price only $21.92 net
F.0.8. Chieape, 1liinete
OPA Retail Price — $31.30 — Zone 1
OPA Retail Price — 33.87 — Zone 2

Orders are now belng assepted for Immediate
delivery—no walting. Terms: 2% sheck with
order, Or 25% deposit, balance express C.0.D.

549 West Randolph Street

T

T

PHONO AMPLIFIERS

1-Tube Phono. Amplifier......
3-Tube Phono. Amplifier.....

PM SPEAKERS

4" Alnico (5) PM Speaker
5 Alnlco (5) PM Speaker
6’ Alnico (5) PM Speaker

TUBULAR ELECTROLYTICS

100-MFD- 25 V...$ .22 oe.
10-MFD- 30 V... .22¢a
20-MFD-I150 V.., .22ea
30-MFD-I150 V... .Dea
40-MFD-180 V... .39ea
S0-MFD-I150 V... .45 ¢a

8-MFD-450 V. 28 ea

HOLLANDER RADIO S

10-MFD-450 V...$ .29 ea.,

16-MFD-450 V... .39ea.
10-10-MFD.450 V. .59 ea.
20-20-MFD-160 V. .29 ea.
30-20-MFD-150 V. .39 ea.
40-30-MFD-150 V. .45 ea.
50-30-MFD-150 V. .59 ea.

Chicago 6, lllinois

UNIMETER

This unit fulfills an extremely important
need for general utility portable service
equipment. It has wide range coverage for
both a-c and d-c measurements of voltage,

current measurements on d-c and the popu-

lar ranges on resistance.

The UM-3 is designed to clearly indicate

all the functions which aid in the
prevention of application of high
voltages when preparing for cur-
rent or resistance measurements.
Other G-E units for better servic-
ing include: CRO-5A Oscilloscope,
PM-17 Electronic Voltohmeter,
YYW-1 High Voltage Multiplier.

For details write:

General Electric Company,
Electronics Department,
S-6411, Syracuse I, New York.

Electronic Measuring Instruments

GENERAL B ELECT

V?27-E3
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tailure of power transformers is one
of the standard headaches. Despite
conservative design and operation it
just will happen occasionally. In
Vomax a warning occurs before this
rare type of failure. Since power
transformer failures almost always
start as short-circuits between turns of
the fine-wire-wound high-voltage sec-
ondaries, this will cause significant
variation of a-c voltage measured, at
the separate 5Y3GT rectifier tube
plates (tube out of socket). This in
turn will cause slow drift of d-c volts
meter zero. Replacement of power
transformer is indicated if high-volt-
age secondary shows a difference in
voltage between halves of over +=10%.
The 8-mid filters will, like all electro-
lytics, sometimes give trouble after ex-
tensive use. Remedy is replacement
should they test short or show exces-
sive leakage.

Effects of High Humidity

In extremes of humidity, or when
the unit has not been operated for some
time, accumulation of atmospheric
moisture on its high resistance circuits
can cause the d-c volts meter zero not
to be identical (out more than 2%)
for different settings of the RANGE
switch. A 30-minuwte warm-up will
evaporate moisture from the 50-meg-
ohm d-c voltage divider circuits in
most cases. Where this does not help,
or to avoid loss of time, the remedy is
to make sure certain internal connec-
tions are in the clear; do not touch
metal parts or other connecting wires.
The lead from the + V-Q-Ma jack to
the switch should be cleared from con-
tact with other parts. Leads from the
37.5-megohm resistor to the A.C. +
D.C.-92/MA switch should be checked
carefully too. The 5.1-megohm resis-
tors going to the grids of the right
hand of the 6SN7GT should also be
checked, to see that these wires con-
tact only the terminals to which they
are soldered. The .005-mfd capacitor
should be checked for abseuce of leak-
age.

A-C Meter Zero Setting

[f a-c meter zero does not coincide
with DiC.+ zero, it can be due to age-
ing of the 6AL5 dual u-h-f rectifier in
the r-f probe (if known not to be due
to red tesi lead tip inserted in + V-9-
MA jack contrary to instructions in
checking zero coincidence). The trou-
ble can be due to use of a floating (un-
sheathed, poorly grounded) a-c power
line. Grounding case through a panel
thumb nut will cure this. If not the
chassis should be removed from its
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Resistance
and Wattage
marked on

EVERY UNIT

Here is a new composition resistor

tiny but exceptionally rugged. Not
only color coded, but individually
marked for quick identification. Little
Devils are sealed and insulated by
molded plastie. They dissipate heat
rapidly, have a low noise level and
low voltage coeflicient,arelight, com
pact, and casy to install. Millions of
these units have proved their valuein
eritical war equipment. Available
from stock in Standard RMA val-
ues from 10 ohms to 22 megohms.
Tolerance 1 10%.

Available only from Ohmite Distributors
OHMITE MANUFACTURING CO.

4877 Flournoy St., Chicago 44, Il
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case, D.C+ meter zero set with SET
V. ZERO knob, panel grounded to a
known good ground, and after shifting
FUNCTION knob to a-c while leaving
SET V. ZERO knob set to yield cor-
rect zero on D.C.+, the 10-megohm
pot should be adjusted to establish cor-
rect a-c zero. If through adjustment
of the pot for the one setting of SET
V. ZERO knob establishing correct
D.C.+ meter zero, meter pointer on
a-c cannot be brought up to zero, then
a resistor of between 2 and 10 meg-
ohms connected from COM. GND.
jack to the outer lug of the pot to
which a circuit connection is soldered,
will solve the problem. If meter
|
| pointer cannot be brought down to zero
| by adjustment of the pot (panel
I grounded during adjustment) then one
of two remedies exist. The first, least
desirable, is installation of a new 6AL5
tube in the r-f probe which will let a-c
zero properly. The more economical
method is to reverse the original r-f
probe circuit wiring so that connec-
tions originally made to socket lug 2
are transferred over to lug 7, and vice
versa.

Should the r-f probe appear to be
| insensitive, it can be due to develop-
ment of leakage in the .001-mfd mica
and should be replaced. This condition
can be checked by removing the r-f
probe, connecting its shell to one side
of a known 50- or 60-cycle a-c voltage,
the other side to a .25-mfd capacitor
and the free lead of the capacitor (tem-
porarily replacing the .03-mfd tubular
oil) to the spring contact found on the
inside surface of the steatite r-f probe
head. If the .001 is leaky, the meter
will read significantly low, using its
120-volt a-c range to measure the
power line.

It should be mentioned that a drafts-
man’s error occurred in the first In-
| struction Book circuit diagram. The
connection from the top contact of the
A.C.+D.C.-/2M A switch labeled A.C.,
was inadvertently drawn to the top of
the 20-megohm resistor. It should go,
as in Fig. 1, to the point of the 20-
megohm resistor and the .001-mfd
mica, and has always done so in fac-
tory production.

LESTER AND LEHMAN VISIT
HALLICRAFTERS

Frank Lester, left, and Ben Lehmsa of Lafayette

Redio, York, during a recent visit to

Hallicrafters, Chicago.
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What will Sell your Service?

The most profitable service shop is
the busiest one. That’s why it’s so im-
portant to pay special attention to
building up a large clientele. And this
can be done only by selling your big-
gest stock-in-trade .. . dependable
service work. Watch this space every
month for the ideas which Cunning-
ham has developed to help you build
your business.

And remember, too, that your per-
sonal prestige for dependability is
enhanced when you replace worn-out
tubes with Cunningham’s. Cunning-
ham tubes are built for service.

For more sales—TURN THE PAGE I
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