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POWER

PACK .-« Model 752

CONTINUOUS OUTPUT RATING—6 ‘olis @ 125
Amperes D.C.—5% max. ripple at full load.

INTERMITTENT OUTPUT RATING—25.0 Amperes D.C,
For use with push-button or floor-switch magnetic
tuning of all popular car radio receiwers.

CONTINUOUS VOLTAGE CHECK-—Built-in voltmeter for

visual checking of output voltage.

ADJUSTABLE VOLTAGE CONTROL—Tap switch provides
selection of proper output voltage for various loads.

CONSERVATIVE RATING—Built with heavy duty com-

ponents throughout.

HIGH OVERLOAD CAPACITY—Low interna! resistance—
good voltage regulation provide high output current
capability for intermittent loads.

CONTROL PANEL—Readily accessible- at front of case.

STURDY STEEL CASE-—Featuring mechanical strength—
neat appearance. '
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Reese has all Fifteen RIDER

The servicing shop of Francis Reese
in Olean, N. Y. has been the subject
of several success stories recently pub-
lished in radio magazines. Shops so
featured are significantly distinguished
by a better-than-average profit and «
complete set of Rider Manuals. Thus,
at Reese you will find all volumes, kept
conveniently handy for ready refer-
ence. For, no other single source of in-
formation supplies the essential data
contained in Rider Manuals, and no-
where but in the first fourteen volumes
can you find the material you must
have to service 80% of the receivers
now in American homes. (Those issued
from 1920 to 1942.)
To those shops repairing any and all
makes of receivers, sets of all ages,
this pre-war data is absolutely es-
sential for profitable operation.
—And, Rider Monual data is reliable,
the OFFICIAL AUTHORIZED servicing
dota right from the service depart-
ments of the companies that make the
sets. No one knows better than the

what procedures are

manufacturer
best for his products. This is the basis
for the authority and success of Rider
Manuals.

Volume XVI will be at your jobbers
in October; order it today. Remember,

JOHN F, RIDER, PUBLISHER, Inc., 404 Fourth Avenue, New York 16 ®

Export Agent: Rocke [nternational Corp. 13 E. 40th St., N.Y.C. Cable ARLAB ®

(and Voiume XVI on order)

Rider Manuals are investments; they ®
keep pouring out profits for you.
Copies of Volume I, bought over seven-. e
teen years ago, are still benefiting
their owners. So, be sure your shop ® 768 P
has the sign of successful servicing—be ® PLUS ages ®
sure it has all sixteen Rider Manuals. ‘How 'STEF\’;\ORAIE
RKs$’
RIDER MANUALS—16 VOLUMES © ; Jook *
Volume XVl...co... ooovovevrvereaean.. $660 @ Duri 6’60 -Q
Volume XV ............ ... . 18.00 4 ring "Sevenreen Ye
Volumes XIV to VIl (ea. vol) 1500 @ .0 Servicing 10, 59" of Confinyin .
Pating it noag USHY we he g Service @
Volume VL. rate of recee 5. So, becayse of ’hVe been antici.
Abridged Manuals | to V @ eing "Ssuezlw:; Productiopn, Rid, re Present high )
(one volume) reitieeinee en 17.50 ° omplete, aurhor?e times year, 4 Anuals- gre
MASTER INDEX, covering all earliest necessm"lmhve se’Vl'cmg'd:, give yoy ®
Rider Manuals except Vol. ";,Ves""hem; Vol, ;v?cf'e' And, ot the am at the
XV1, which has its own index  1.50 L ,O:s b"nd"ng is the s';n:es than o q’nlmum ®
Record Changers = idef-;af binde, that em::U’:d)', cusrom.,szgz.
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The greatest tube re
opporitunity in history is vours
. . when you promofe genuine

Decide now to let Philco Radio Leadership increase your tube
sales and profits. Cash in on the fact that for 17 straight years
more Philco Radios have gone into the homes of your com-
munity than any other make. Take advantage of this overwhelm-

| ing consumer preference for Philco by actively promoting
Philco tube replacements. Feature the tubes you can sell the
easiest . . . Philco Tubes, preferred by Philco owners . . . known
and bought by 2/ for highest quality and performance.

COMPLETE LINE FOR ALL MAKES OF RADIOS NOW
ON HAND FOR IMMEDIATE SHIPMENT BY YOUR PHILCO
DISTRIBUTOR

2 OCTOBER 1947 # RADIO MAINTENANCE



You . .. and every serious service technician
. . . have long dreamed of your shop equipped
with the same caliber of laboratory instru-
ments found in the factories making the radios
you must service. Today’s complex AM, FM
and Television receivers can’t be efficiently
serviced by anything less.

Under war pressure McMurdo Silver devised
nhew techniques to lift the manufacture of lab-
oratory-type instruments out of the costly
model-shop. He discovered how to put them on
the low-cost, high-volume production line. The
result is instruments of laboratory precision,
accuracy, dependability . . . at prices far below
what you’d expect to pay. These are the same
identical Laboratory Caliber Electronic Test
Instruments the big manufacturers, universi-
ties and the government select.

OVER 36 YEARS OF 'RADIO EN‘GINEERING- ACHIEVEMENT

1249 MAIN ST., HARTFORD 3, CONNECTICUT
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Can you afford less than the best — when the
best costs you less?

MODEL 906 FM/AM SIGNAL GENERATOR: 8 ranges calibrated 1%
accurate, 90 kec. thru 210 me. 0-100% variable 4007 AM; 0-500 ke.
variable ‘FM sweep built-in. Metered microvlts; variable 0-1 volt.
Strays lower than $500 laboratory generators. Only $99.50 net.

“VOMAX" UNIVERSAL V.T.V.M: The overwhelming choice of ex-
perts. 51 ranges, d.c., a.c,, a.f., if, rf, current, db., and resistance.
Visual signal tracing to 500 mc. New 5 pencil-thin flexible r.f,
probe. Only $59.85 net.

MODEL 904 CONDENSER/RESISTANCE TESTER: Measures accurately
% mmfd. thru 1,000 mfd.; %™ thru 1,000 meg<™ . Internal 0-500
V. variable d.c. polarizing voltage. Measures condensers with rated
d.c. volts applied. Only $49.90 nef.

MODEL 905 “SPARX” SIGNAL TRACER: Visual and audible tracing;
also tests phono pickups, microphones, speakers, PA amplifiers. Is
your shop test-speaker, too. 200V thru 200 mc.; PM speaker; mains-in-
sulated transformer power supply. Only $39.90 net.

_ SEND' FOR COMPLEE CATALOG. See
these and  Silver communication
transmitters, receivers, “‘Micro--
match”, Xtal-controlled VFO, ‘pre-«
tuned freq. multiplier at your jobber.” -
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JUNIOR
VELOCITY
MICROPHONE
M1-4036
Popular low -cost
sensitive unit with
smooth bi-direc-

tional response.

supply @ ty
to All sound jobs

ERE ARE FIVE HIGHLIGHTS from the
H popular RCA package sound line.
They are high quality RCA microphones...
selected for the new line because their char-
acteristics best meet the requirements of the
types of sound jobs you handle. They are
priced for easy sales and quick profit. They
bring you the very highest customer accept-
ance and confidence.

All models are supplied in both high and
low impedance types. They work perfectly
with any of RCA’s new package amplifiers.

-They provide exactly the right choice for

speech or music . . . inside or outdoors.

Send for these folders

Descriptions and specifications
of RCA microphones, amplifiers,
loudspeakers and intercoms . . .
just printed . . . waiting for you.
Get them now. Address: Dept.
69), Sound Equipment Section,
RCA Camden, New Jersey.

' PRGGRAM VEI.OCITY

Extremely small,
1l highly sensRive

- ...the idea! port-
_ able microphone.

An ex'reme|y ver- |
safileveloul‘y’ype =
Has variable direc-
3 ﬁomli characterise
uw:derange ;

- - Heavy duty, indoor-ou!door type,

AmonvNAm( ‘
Ml 6226,23

Very sensitive,
close-talking

S

dynamic . . . ideal
Revemhla baffle varievdirec- where noise level is high,
honul responso . Weotherproof. :

i it i =

SOUND EQUIPMENT

In Conada: RCA VICTOR Company Limited, Montreal

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN, N.J.
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BROWN DEVIL

RESISTORS ...Wire-wound,
vitreous-enameled type. Now
in compact 5-watt size. Also
10 and 20-watt units.

LITTLE DEVIL

RESISTORS . . . Now 14 and
1-watt sizes in =59, toler-
ances. Also 14, 1, and 2-watt
sizes in =109, tolerances.

TYPE AB

POTENTIOMETER . . . A new ex-
tremely high quality molded
composition unit —rated
2 watts with a good margm

of safety.

DIVIDOHM ADJUSTABLE
RESISTORS .. .Wire-wound
vitreous-enameled type—10
to 200 watts. Sturr}) 0.0
dependable.

See Your Nearest
Ohmite
Distributor

Send for
Catalog 19

OHMITE MANUFACTURING CO.

4912 Flournoy 5t., Chicago

&o“hms . stmoas
TAP SWITCHES




Time spent on maintenance is a valu-
able investment in your PA business.

by John B. Ledbetter

MICROPHONE MAINTENANCE

THE microphone, like other deli-
cate instruments, must be han-
dled with extreme care; and this is
especially true in maintenance pro-
cedure. It is the purpose of this
article to point out some of the
more common types of microphone
failures and to describe the meth-
ods generally used to restore nor-
mal operation in the shortest pos-
sible time.

1t should be primarily understood
that no maintenance should be ai-

RESONANCE CHAMBER
v

ouTRLT.
TRANSFORMER

tempted on any type of microphone
wnless the radio serviceman is thor-
oughly familiar with both the opera-
tion and physical structure of every
part of the instrument.. It is far
better to return the microphone to
the manufacturer for repairs than
to risk serious damage as a result of
a semi-skilled attempt at mainte-
nance and adjustment. The service-
man, however, possessing a fair de-
gree of dexterity, a steady hand and
sufficient technical training, can fecl
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reasonably sure that he will be able
to complete minor maintenance as-
signments satisfactorily.

There are several basic rules in
microphone maintenance which the
serviceman must observe, and it
may be well to review some of the
most important. First, velocity and
dynamic microphones should never
be placed on the workbench or in
any other position where they may
pick up iron filings which are at-
tracted by the powerful magnetic

Internal and external views of
a dynamic microphone.

Fig. 1
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Fig, 2 The crysial type.

field. 1f enough filings collect on
the diaphragm and around the coil
and magnet they can seriously im-
pair the operation of the instrument.
The microphone should be placed
either on a heavy lint-free canvas
or duck cloth or on a felt pad, and
there should be no iron tools in the
vicinity. In disassembling, assembl-
ing and adjusting operations, only
non-ferrous tools should be used,
thus preventing damage to the mov-
ing elements due to sudden “stick-
ing” of the tool to the magnet, and
to prevent demagnetizing cffects.
Secand, the velocity type of mi-
crophone should alwayvs be moved
or carried in its normal operating

_position, that is, with its ribbon in

a vertical plane. Carrying the mi-

Fig, 3 Another model of the dynamic
type.



Fig. 4A Rigid inspection of all returned microphenes to determine the cause
of failure.

crophone in a horizontal position
makes the ribbon stretch or sag.
Jarring or rough handling is, of
course, to be avoided at all times.

Care should be taken to keep the
microphone away {rom alternating
current fields produced by such
common sources as conduit lines
and power transformers. Serious

demagnetizing effects may be pro-
duced as the result of continued
exposure to strong AC fields.

The same care should be ex-
tended to meters and other instru-
ments which depend on a constant
magnetic field for their operation.
It should also be remembered that
if it becomes necessary to remove

WWW . americanradiohistory com

The pictures on these two pages will

give you an idea of the care your

microphone receives when returned fo

a reputable manufacturer for repairs.

They show operations at the Astatic

Corporation's microphone repair de-
partment.

the magnet of a velocity micro-
phone, a “lkeeper” bar must be
placed across the poles. Tt is neces-
sary that the keeper be graduallv
worked 1nto place as the magnet is
being removed, in order to prevent
a collapse of the magnetic field.
The keeper must remain in position
as long as the magnet is disas-
sembled and be gradually removed
on reassembling to prevent disrup-
tion of the lines of force.

For a practical example in
maintenance, let us assume a veloc-
ity microphone suddenly or grad-
ually loses its low-frequency re-
sponse, with the result that repro-
duction sounds unnatural or tinny.
Accompanying this condition is a
certain loss of output. On remov-
ing the cover, it is found that a
considerable portion of the lower
part of the ribbon is fastened be-
tween the two opposing sides of
the magnet. Upon measuring the
air gap at both ends of the magnet
with calipers or a small rule, it is
seen that the bottom of the magnet
has been moved inward, narrow-
ing the air gap, and has probably
been forced to such a position by
jarring or rough handling. The
four screws holding the magnet in
place are loosened, the bottom sec-
tion is aligned and checked for
clearance, and the entire unit given
a field test. Comparative output
and quality can be checked against
that of a similar microphone
known to be in good condition.

The ribbon should be inspected
for tiny holes and indentures by
holding the unit up to a sfrong
light. Scored or dented surfaces
of any concern are apparent without
the aid of a microscope.

The windings of a wmicrophone
transformer  should never  be
checked for continuity with an ohmn-
meter. Even the small DC voltage
used in most ochmmeters is enough
to cause saturation of the windings
and thereby impair the low-fre-
quency response of the transformer.
Application of a DC voltage to the
secondary winding also results in a
momentary cutting of the magnetic

OCTOBER 1947 ® RADIO MAINTENANCE
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lines of force, and the ribbon may
be damaged considerably by the
sudden impact. All transformer
measurements should be made with
an inductance bridge.

Fine iron particles may be re-
moved from the diaphragm and be-
tween ribbon and magnet by using
a small camel’s hair brush damp-
ened with carbon tetrachloride.
Light gentle motions with the
brush will in most cases remove the
particles. Inaccessible  particles
around the coil of a dynamic unit
may be dislodged by flushing with
carbon tetrachloride.  With ex-
treme care, a minute air pressure
may be applied around the coil to
aid the flushing process. No air
pressure, however small, should
ever be applied to a ribbon unit.

A loose or sagging ribbon is the
cause of excessive “pops’” or blasts.
These pops are usually produced by
actual momentary contact between
the ribbon and the magnet. In most
ribbon microphones, some provi-
sion is made for adjusting ribbon
length. Usually the holder to which
the top of the ribbon is attached is
slotted ; variation in ribbon length
is possible by loosening the screw
and moving the holder upward. Be
careful to prevent twisting or
stretching of the ribbon—it should
be allowed to vibrate freely and
made only rigid enough to prevent
“popping” or touching the magnet
on peaks. Some ribbon ends are
“sweated” to the holder with solder.

In cases where the extent of ribbon -

stretching cannot be corrected as
described above, the solder may be
melted with a hot iron instantane-
ously applied, the ribbon moved
slightly  upward  and  again
“sweated.” Handling of the rib-
bon is a very delicate job and if
there is any doubt about your ability
to correct ribbon distortion, don’t
attempt the job yourself. [n such
mstances, the entire unit should be
returned to the wmanufacturer for
ribbon replacement and adjustment.

Excessive hum in a microphone

may be due to an ungrounded con-
dition either in the cable or in the
microphone itself; and is usually
caused by a break in one of the
cable leads or in the shield loom, or
may be due to dirty or corroded
contacts. Hum also can be caused

by development of a high-resist-

ance joint or by grounding of one
side of a balanced circuit. -

Fig. 4C Reassembling the repaired microphone.

Fig. 4D Calibration of the microphone after the repair job is completed.

Typical of the latter is the fol-
lowing case from one of the au-
thor’s maintenance reports:

" Subject: Western Electric 630—A

Non-Directional Microphaone.
Condition: Excessive hum.

Reémarks: On testing, the above

RADIO ‘MAINTENANCE & OCTOBER 1947
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condition was at first steady,
then became imiermittent.

Disposition: The shell was disas-
sembled by removing the two
back screws and the terminal
lugs 1 and 2 were inspected.

— To Page 36
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or intermitients?

by John T, Frye

When you're stuck with one of those tough intermittent jobs you may begin to wonder whether or not these little guys really
exist. The author doesn’t helieve in them and he tells a very convincing story.

HORSES HAVE HORSEFLIES;
bubble-dancers have smart
alecks who throw pins; and radio
servicemen have intermittents.
Truly the intermittent set is the
fly in the ointment of radio servic-
ing, It consumes time, lowers
profits, arouses a feeling of frus-
tration and exasperation, and de-
flates the ego. In spite of the hours
and hours of time likely to be con-
sumed in finding the trouble, the
repair usually consists of a thirty-
cent condenser. The bill must con-
sist chiefly of labor charge; and
this, coupled with the fact that the
customer is convinced to begin with
that “there is not much the matter

10

with the set; the volume just hops
up and down,” does not make for
good customer relations.

It 1s easy to see, therefore, that
any improvement in the speed with
which these sets are put through
the shop will make a substantial
showing in the net income. Realiz-
ing this, the author has always had
a most lively interest in this par-
ticular fault. He has interviewed
dozens of old-timer servicemen as
to their methods of dealing with
such sets, has read every article he
could secure on the subject, and
has made copious notes on such
sets as have passed over his own
bench. This article represents the

condensed findings from all three
sources.

He realizes, though, that there
are as many ways of handling in-
termittents as there are of handling
women; and in both cases, each
man is likely to think that his way
is the best. The defense of the
method outlined here is based on
three points: first, it is deliberately
designed to avoid the use of expen-
sive special equipment; second, it
proceeds step - by -step from the
most common to the more rare
causes of the intermittent condi-
tion; third, it is not “just one man’s
opinion” but represents the com-
bined judgment of many veteran

OCTOBER 1947 @ RADIO MAINTENANCE



servicemen with a total experience
of several centuries.

What Is an Intermittent?

If there breathes a serviceman
with soul so dead that he does not
know what an intermittent is, let
us say that for the purposes of this
discussion an intermittent is a re-
ceiver that suffers abrupt change
in the quality of the reception of
a signal that is independent of the
signal itself or of the wishes of the
operator. The quality may vary;
the volume may jump up and down
within comparatively narrow lim-
its; or the set may go completely
dead and then come back to life of
its own accord. The chief charac-
teristic of the performance is that
it is highly erratic and unpredict-
able and does not conform to any
discoverable pattern.

The place to start on such a set
1s with its owner. When the set is
secured, collect all the information
you can about its misbehavior and
write the pertinent information on
a complaint slip attached to the set.

Symptoms

Does it go entirely dead or
merely change volume abruptly?
Does it come back of its own ac-
cord? If not, what brings it back?
Turning it on and off? Flipping
the band-change switch? The turn-
ing on of some other electrical ap-
pliance in the house? Jarring the
floor or the set? How long has it
been acting this way? Is the condi-
tion ‘worse at any particular time
of day? How long after it has been
turned on does it usually start to
“act up”? Does the dial lamp go
out when this happens? Does the
tone quality change when the vol-
ume does?

Every one of these questions is
important, ard the answers, com-

bined with experience, will enable
you to put your finger on the
trouble in a matter of minutes—
sometimes. It is the “other times”
that make servicing intermittents so
interesting !

“The next thing to do is really
something not to do: Do wnot jar
or disturb the set any more than is
absolutely necessary until you have
heard it cut out. That means not
removing the tubes or doing any-
thing other than place it gently on
a secondary bench, connect neces-
sary leads, and turn it on. Quite

. often the condition causing the

trouble is based on a very nice po-
sitioning of parts, and wrestling the
tubes around is likely to disturb
this set-up just enough so that the
set will play perfectly in the shop
and then start misbehaving as be-
fore when returned to the customer.

Tube Failures

When the set does cut out, note
every detail of how it acts, for it
is trying to tell you what is wrong.
TFor example, if the volume of an
AC-DC set goes down gradually
just after the dial lamp goes out or
is greatly dimmed, you are in luck.
One of the tube filaments is ther-
mostatic. 'When cold, the broken
ends make good contact; but at a
certain temperature, expansion
breaks this contact, which is again
resumed after the filament cools
down. Sometimes this cycling oc-
curs with the speed and regularity
of a railroad flasher. At other
times the contact may be made
and broken over long periods of
time and with no apparent time
schedule.

Personally, I do not like to try
to find which tube is at fault with
a tube checker. Pulling the tube

out of the socket often makes the
tube filament refuse to open up. A

If not, what

brings it back 2

Turhing on
another
electric

b

‘How long, after
being turned on,

before it begins
to act up?

Does any particular time of the
day affect it ?
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Fig. 1 Those elusive intermittent conditions which cause so much annoyanco
can often be traced more efficiently by means of the device shown here.
a simple vacuum tube voltmeter using o tuning eye tube.

It's
Its use is described

in the text.

voltmeter placed across the filament
pins during the time that the fila-
ment is open will reveal the full
line voltage across these connec-
tions.
of the positive quick-flashing type,
you can usually ease cach tube out
of the socket and substitute a new
one for a quick check; but if the
conditien shows up very rarely, it
is best to pull out the chassis and
use the voltmeter method.

High voltage tubes are worse in
this respect than the ones using
lower filament voltages; therefore,
it is a good idea to suspect S0L6,
3516, 3575, 125Q7, 12SK7, and
125A7 tubes in that orfder. Any
tube, though, can develop this fault,
and it is harder to locate in a trans-
former set wherein the tubes are
metal. The clue is the fact that the
volume dies out gradually. Tap-
ping tube grids while the set is
“out” will usually enable you to
spot the offender, for the grid of a
dead tube will reveal no “click.”

If the volume change is abrupt
and none of the” ahove-mentioned
symptoms are present, the next
thing to suspect is a tube with an
internal short or poor connection.
This is especially true if the drop
in volume is accompanied by  a
rustling, static-like noise. - The test
is to strike the tubes gently with
a bakelite rod. Gridcagﬁ:‘tub_és\are
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If the intermittent action is .

struck directly downward on top of
the cap; the other tubes are struck
first on one side and then on the
other. Time after time you will
find a 6A8, 6A7, 6K8, 12A8, 75,
6F5, 6Q7, 120Q7, etc, that will
cause the radio to change volume
abruptly when tapped lightly on the
gridcap. The wvolume change 1is
usually accompanied by a sharp
“pop” at the instant of impact.
Usually, the trouble seems to lie in
a poor connection between the cap
and the grid lead; and during the
war, | reclaimed dozens of these
tubes by removing the cap, scraping
the lead to shining brightness, and
resoldering and cementing the cap
in place. This does not always
work, though; and now that the
tube shortage is over, the best re-
pair is a new tube.

1 do not know why mixers and
tubes containing high-gain triodes
seem to lead in this kind of trouble,
but they do; howecver, any tube
may develop a short, and all of
them should be subjected to a light
tapping with the rod of bakelite.

Condensers

Servicemen are agreed that con-
densers are the most common cause
for intermittent reception, and my
only reason for taking up tubes first

s that these could be checked with-

out removing the’ chassis. Since

condensers perform so many differ-
ent functions in so many differ-
ent circuits in a set, the symptoms
that a defective condenser will pro-
duce are many and diverse. A poor
condenser may cause a set inter-
mittently to whistle, lose volume,
motor-boat, howl, go completely
dead, develop a loud “rustle,” or
even change stations. This condi-
tion may be brought on by a like
variety of “stimuli.” Jarring the
set, heating of the parts, voltage
surges caused by snapping the set
on and off, flipping the wave-band
switch, or switching on and off
other electrical apparatus in the
house may trigger the change.

I use the gadget pictured and
diagrammed in Fig. 1 to tell me
whether the difficulty lies ahead or
behind the detector. This is simply
a 6U5 tuning-eye tube mounted on
a panel and having its filament
heated with a 6.3 volt transformer.
A variable cathode resistor is in-
cluded for controlling the shadow-
angle, and the B Plus, Ground, and
AVC-Bus leads are equipped with
small battery clips for attaching to
the proper points of the set being
checked.

The little vacuum-tube voltmeter
—it really is one—works equally
well on AC-DC or transformer sets.
On the former, care must be taken
to connect the ground lead of the
meter to the set ground — usually
the cold side of the line-switch—
rather than the chassis. B plus is
usually connected to the screen-lead
of the output tube. Eight volts of
AVC will close the eye with 100
volts on the target; twenty-two
volts are required when the target
volts are upped to 250.

The three clips are simply con-
nected to their proper points, a
good station is tuned in, the cathode
resistor is adjusted so that the eye
is just closed, and the set 1is left
alone. When the intermittent con-
dition appears, the eye is examined.
If it remains the same, the trouble
lies behind the detector; if it opens
up, the trouble lies in the detector
or ahcad of it.

The attention can now be turned
to the condensers in the indicated
section of the receiver. Bad cou-
pling condensers in the audio sys-
tem are the most common. If the
annoying condition can be made to
come and go by jarring the set,
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twisting the chassis, or wiggling
one of the control shafts, the guilty
condenser is usually easy to find.
Try tapping each one lightly with
the bakelite rod, first on one side
and then on the other, while the set
is playing at low volume. When
the bad condenser is found; a very
slight movement will causé the vol-
ume to change. Do not tug the'con-
denser roughly about on its sup-
porting leads. That is the way to
make two intermittent conditions
grow where only one grew before;
and, as Lincoln said about wars,
one at a time is enough.

When you find such a condenser,
turn the set off, clip a good con-
denser of like value across the sus-
pected unit, and turn the set back
on. Now try the tapping test. If
the volume remains steady, gently
unclip one end of the bridging con-
denser and see if the original state
of affairs does not again prevail,
only to disappear as soon as the
good condenser is bridged across.
If it does, you are reasonably safe
in assuming that a replacement of
the condenser will cure the inter-
mittent. Such elaborate precautions
are necessary because when you are
tapping one condenser, you may be
jarring another just enough to
make you think that the one you
are tapping is the guilty party. If
you like, you can use a high resis-
tance variable resistor in series
with the bridging condenser to
“ease’” it in and out of the circuit
when the volume is down; but 1
have found the above method more
effective.

If the tuning-eye shows that the
trouble is ahead of the detector, try
the tapping-test on the condensers
there. Screen, cathode, plate, and
AVC by-passes should be checked
as well as oscillator coupling con-
densers. In tapping these con-
densers, it is a good idea to feed
a strong, unmodulated signal into
the antenna post from the signal
generator. This signal should be
strong enough nearly to close the
tuning eye. Any marked fluctua-
tions in the shadow-angle when a
condenser in the RF, IT, or oscil-
lator sections of the set is tapped
should be removed.

Opening screen, cathode, and
AVC by-pass condensers will
usually, but not always, cause the
set to oscillate. Sometimes the only
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Fig. 2 Showing that expensive and elaborate equipment is not always neces-

sary in finding intermittents, the author explains the use of infra-red lamp for

applying localized heat, a voltage regulator, bakelite rod for tapping tubes,
and tweezers for moving wires and condensers.

symptom is a marked lowering in
the volume of reception. When
mica or paper condensers in the
oscillator circuit go bad, they
usually cause the oscillator to go
dead on all—or at least the low-
frequency end—of the band. This
is usually accompanied by some
station-shift on the dial.

Sometimes a filter condenser,
especially the fabricated plate type,
will cause intermittent action. In
this case, no mechanical checks can
be made; but the condition may be
recognized by a high crackling,
popping noise, accompanied by
more or less hum. If the filter con-
denser also serves as a plate-return
by-pass, this may be accompanied
by oscillation or motor - boating.
Bridging the defective unit with a
good condenser will usually send a
surge through the former that will
temporarily cure the condition; but
replacement of the entire condenser
—not just the opening section—is
the ‘only workmanlike repair.

Coils

If the trouble is not tubes nor
condensers, coils are the next logi-
cal source of trouble to be investi-
gated. The quickest way to check
a coil is with an ohmmeter that
causes considerable current to flow
through the coil. Low ranges on
the “ring-shunt” type of ohmmeter
fulfill this condition. Any deviation
from a normal reading, or espe-
cially any fluctuation of the resis-

tance reading, should point toward
a defective coil. Such coils cause
the volume to jump up and down,
and this is usually accompanied by
a characteristic rustling, squeaking
sound similar to that made by suck-
ing the breath through tightly
pursed lips. Windings carrying
current are the most likely to cause
trouble, but the other windings of
RF, IF, and output transformers
and of oscillator coils should be
checked, too.

An opening speaker voice-coil is
especially likely to cause an inter-
mittent condition. When this hap-
pens, the set goes absolutely dead.
Manipulating the cone with the
fingers, though, will usually bring
it to life spasmodically as the open
ends are brought together by the
flexing of the paper cone.

If no bad coils can be found,
look suspiciously at the resistors,
especially the metal - covered type
that are riveted to the chassis. Bad
connections develop between the re-
sistance element and the lug-type,
leads. This is usually evidenced by
a set that is very noisy and erratic
in behavior when first turned on
but that settles down when the re-
sistor has had time to heat up and
expand. Moving the taps gently
with a pair of tweezers and listen-
ing for noise and volume-change
will reveal if the trouble is there.
Other resistors may best be checked
with an ohmmeter or with a volt-

meter that measures any fluctua-
— To Page 51
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If you are prepared
to service this type of
instrument a profit-
able new field is
awaiting you. Wire
and tape types will
be discussed in sub-
sequent articles.

HOME RECORDERS

FOR many years the practice of
the art of recording music and
voices was limited to industrial con-
cerns who concentrated on the pro-
duction of commercial records. But
now the recorder is rapidly moving
into the home, spurred on by release
of the new wire and magnetic tape
types, which have aroused a great
deal of public interest. While the
home record never has pretended
to be serious competition for com-
mercial records, it does provide a
new and interesting form of home
entertainment. The service tech-
nician will do well to keep well in-
formed and prepared to handle this
sort of work as the number of units
in use is increasing rapidly. This
article will discuss the disc type;
succeeding articles will describe
wire, tape, and film types.
A complete recording setup is
really a combination of several dif-
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by J. Richard Johnson

ferent sections, each one of which
is often regarded as a separate unit
by itself. Fig. 1 shows a typical
disc recorder arrangement in which
all the necessary units for recording
and playback are included. A sys-
tem which is completed in the broad
sense should make available the fol-
lowing facilities:

1. Voice or music recording
through a local microphone.

2. Recording of radio programs,
including voice, music, etc.

3. Ability to “play back” the
record through the system, so that
reproduction of recorded sounds
can be accomplished through a loud-
speaker.

Microphones

Of the various types of micro-
phones, probably the most frequent-
ly used in this kind of equipment
are the carbon and crystal tvpes.

WwWWW-_americanradiohistorv com

The carbon microphone is the only
type which gives an output signal
comparable in signal strength with
that of the second detector of a
superheterodyne receiver. Accord-
ingly, in installations in which the
carbon type is used, the same
amount of audio gain as that used
with the receiver is sufficient. Car-
bon microphones have two definite
disadvantages: 1. poor quality, and
2. most of them are low in im-
pedance and require a microphone
transformer.

Crystal microphones, on the other
hand, have good fidelity and high
impedance so that they can be fed
directly into the grid of an audio
amplifier. Their output is much
lower than the carbon type, how-
ever, and more gain is necessary
than would ordinarily be used for
the receiver audio amplification
alone. For example, Fig. 2 shows
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Block diagram of a complete recording and playback system.

|

Fig. 2 Audio system of the Recordio 6B10 home recorder.

the audio section of the Recordio
model 6B10 recorder in which an
extra tube (6SJ7) is used as a pre-
amplifier when recording is taking
place. A different tube is used for
the audio output stage on recording
from that used for speaker output.
A separate output transformer is
also used, because the cutter has
a much higher impedance than the
speaker and must be matched prop-
erly to provide the necessary power
at low distortion.

The radio which supplies the
programs to be recovded may or
may not be considered a necessary
part of our complete system. Disc
recorders which first appeared in
the home were usually accessories
supplied with large console radios.
This more or less tied the recorder
up to the radio receiver. Lately,
however, there has been a definite
tendency away from this associa-
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Fig. 3 How cuH'mg is done in a lateral recording unit. The needle swings
from side to side in accordance with the audio signal and cuts out the chip
which moves toward the center of the record if adjustments are correct.
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Fig. 4 The most popular home recorders are {hose which have the cutting
head and playback pickup on the same chassis. Here are several examples of
this type.

tion, and many present-day record-
ers are entirely separate units which
supply only turntable, cutting head,
and amplifier. In some cases units
labeled “recoréer” include only cut-
ting head and drive miechanism.

16

IEven though the serviceman is like-
ly to run across only complete sys-
tems, it is important that he be fa-
miliar with each separate part to
facilitate his trouble shooting. For
this reason, a step by step analysis

WAMW. americanradiohicstonscom

of each part, including commercial
examples, is presented in this ar-
ticle.

Cutting Action

Before going into a description
of the actual parts of a disc record-
er, let’s consider some of the details
of the cutting action. Generally,
there are two main kinds of cuts
for disc recorders, first the lateral
type and second, the “hill and dale”
or wertical cut. The vertical method
is seldom used for home type re-
corders, so we shall confine our dis-
cussion to the lateral type, The
cutting head element drives the sty-
lus back and forth horizontally in
a motion similar to that of a pen-
dulum. The higher the frequency
of the audio tone being recorded,
the faster the motion of the stylus.
The amount of motion side to side
is dependent on the volume level
and, of course, is greatest at the
highest levels. Fig. 3 shows how a
greatly magnified record groove
might look if cut by the lateral
method. 1In cutting the record, the
piece that is removed takes a long
thin hair-like form and is called the
“chip.” A little practice enables one
to determine, from the thickness
and appearance of this chip,
whether a good record is heing
made.

Types of Heads

Two main types of cutting heads
are used in home recorders, crystal
and magnetic. The fact that the
crystal type is simpler, lighter, and
less expensive accounts for its use
m many units. The crystal unit
has a very high impedance, how-
ever, and unless the amplifier used
has a good deal of spare power
available, a special output trans-
former winding is necessary. The
service technician should remember
that special matching circuits are
often used in the cutter circuit and
take that into account when making
repairs and replacements.

Arm Drive

The heart of any disc recorder
system is the cutting head and its
drive mechanism. Most home types
use the arm type of drive and have
both cutting head arm and pickup
arm mounted on the same unit. In
Fig. 4 are several examples of this
arrangement showing application
with and without record changer,
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Fig. 5 Diagram of the General Industries Model GI-R90 turntabie assembly showing the working parts and various
adjustments discussed in the text.

STYLUS SET *
o —SCREW

CUTTING
HEAD

e

DEPTH Sr T CUHTEL!{)%G\
ADd, 74 RACK ; _
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SCREW

Fig. 6 Two views of a typical recording arm mechanism used in a Seeburg record changer and recorder combina-
tion. Left: top view shows depth of cut adjustment and follower arm locking lever. Right: Bottom view showing vari-
ous parts and adjustments,

and one installed in a complete port-
able type recording apparatus. Fig.
4 illustrates the most common
method of moving the arm across
the record as recording progresses.
A lever, called the “follower arm,”
connected to the recording arm but
located under the chassis, has two
pieces of metal, the bottom edges
of which fit into the grooves in the
worm gear shown in Fig. 4. This

RADIC MAINTENANCE ® OCTOBER 1947

worm (lead screw) 1s geared to the
turntable drive shaft. As it turns,
the motion of the teeth of the worm
moves the recording arm across the
record at the proper speed to space
the grooves the necessary distance
from cach other. In some instru-
ments, a piece of leather engages
the worm instead of the two pieces
of metal. Commercial records have
approximately 90 grooves per inch.

On home records, the number is
much higher, averaging somewhere
near 120. The grooves are not as
deep as those of a commercial rec-
ord, and the playing time is greater.
For instance, a 10-inch home re-
cording (78 rpm) plays for 414
minutes if the surface is completely
used. Standard commercial 10-inch

— To Page 26
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by
Morton Scheraga
Allen B. DuMont Labs.

HE growth of television from

its prewar status of only a few
operating stations to the relatively
large number in operation in 1946
made it necessary for the Federal
Communications Commission to
assign additional channels in the
frequency spectrum to this new
medium. Prior to that time seven
television bands had been assigned
in the frequency region between 44
and 108 mc. Only in the New York
area were there as many as three
stations operating. Consequently,
prewar sets were designed with
radio frequency systems capable of
tuning to three of the 5 channels
then in use. A few designs had
provisions for reception of only one
channel. (There were no stations
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Broad hand operation and high frequency channels have been important factors in
the new tuners discussed in this article.

operating on channels 6 and 7 be-
fore the war.)

More Channels

To accommodate the more than
one hundred applications for tele-
vision stations throughout the coun-
try, the FCC assigned six addi-
tional channels, and at the same
time changed the frequency alloca-
tions of the previously assigned sta-
tions in order to make room for the
new Frequency Modulation band
between 88 and 108 mc. With this
new channel make-up, no more than
seven stations are permitted in any
one area, and no two channels are
adjacent to each other. The latter
ruling was made to prevent inter-
ference between channels caused by

oscillator drift in the receiver. Table
I lists the frequency bands; also
shown are the video and audio car-
rier frequencies.

Faced with the problem of ex-
tending the range of the RT tuning
system in order to cover any seven
out of a possible thirteen channels,
manufacturers embarked along sev-
eral lines of development and came
up with tuning systems which differ
radically from those in earlier
models. In most new receivers it
is possible to tune for any one of
thirteen channels, so that if the
owner moves to another area, he
need not have the RTF tuner re-
aligned. Some manufacturers, on
the other hand, have designed. their
tuners with seven or eight channels.
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Should the set be moved to an area
were stations operate on different
frequencies, the receiver has to be
returned to the service shop where
new coils must be substituted in
the tuner.

High Frequency Problems

The extension of the television
channels into the high frequencies
between 174 and 216 megacycles
immediately sets up new complexi-
ties in circuit design and at the
same time demands even greater re-
finement in techniques used by the
serviceman. At these high frequen-
gies, ordinary methods of switch-
ing tuning coils are inadequate, for
slight changes in the inductance of
the switch contact will throw out
the RF bandpass alignment or os-
cillator adjustment by several mega-
cycles. lLead lengths must be kept
extremely short, and their location
as well as parts are critically set.
Even replacement of tubes may re-
quire a complete realignment of
the tuner.

Systems Used

Three basic RF tuning system
designs have thus far been intro-
duced in the new sets. One method
is exemplified by the tuner used in
all RCA models where provision 1s
made to select any one of thirteen
channels by rotating a switch. This
switch arrangement moves a short-
ing bar up and down a balanced
transmission line, The second type
of tuner is that employed in the
Philco receivers. In the Philco
tuner, a separate set of coils is used
for each channel, but only eight
channels are provided for at any
one time. A notable feature of this
tuner is the turret type of switching
arrangement which keeps lead
lengths to a minimum. Finally,
there is the “Inputuner” system
used in the DuMont receivers. This
tuner is continuously tuneable from
44 to 216 mc and, therefore, covers
the FM band as well as the tele-
vision channels.

RCA Type

In the RCA RF tuner, three 6J0
double triode tubes are used in the
radio frequency amplifier, oscilla-
tor, and converter circuits. Refer to
Fig. 1. The RF amplifier is push-
pull operated and fed from a 300
ohm ribbon * transmission line
through an untuned input circuit.
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Fig. 1 The RF tuner used in all RCA television receiver models. From top to
bottom are the RF amplifier, converter, and local oscillator circuits which
tune to all 13 television channels.

Toihd

Fig. 2 Assembly of the RCA RF tuner.
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Fig. 3 Switch wafers used in RCA tuner,

s

showing mounting of coils and

straps.
TABLE |
Frequency Allocation of Television Channels
Channel Band Video-Carrier Audio Carrier

No. Width Frequency Frequency

{(mc) (me) (me)

I 44-50 45.25 49.75

2 54-60 55.25 59.75

3 60-66 61.25 65.75

4 66-72 67.25 71.75

5 76-82 77.25 81.75

6 82-88 83.25 87.75

Frequency Modulation Band-88-108 mc

7 174-180 175.25 179.75

8 180-186 181.25 185.75

9 186-192 187.25 191.75

10 192-198 193.25 197.75

H 198-204 199.25 203.75

12 204-210 205.25 209.75

13 210-216 211.25 215.75

v

Fig. 4 How different coils may be inserfed in the Philco Turret-Tuner.
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The plate circuits are connected to
pairs of series inductances which
are terminated at the far ends.
These series inductances are effec-
tively a one-quarter wave section of
a balanced transmission line. Tun-
ing is accomplished by rotating the
station selector switch, which con-
nects a shorting bar to opposite
switch points located at thirteen
points along the line. This short-
ing bar inserts additional series in-
ductance between the RF tube
plates and changes the resonance of
the transmission line in the follow-
ing sequence: In the channel 13
position the minimum inductance is
required for the highest frequency,
and the line is terminated across the
RT amplifier plate coils L-25 and
L-26. These are variable induc-
tances. As the shorting bar is moved
to channels 12 through 7, additional
metal strap inductances are succes-
sively inserted in scries. The large
frequency change from channel 7
to 6 (174 to 83 mc) is handled by
the adjustable series coils L-11 and
L-12. Finally, there are a series of
figure-eight coils which are located
between the contacts of channels 6
to 1. In this manner, incremental
inductances or length of line are
~dded to the initial channel 13 in-
ductance as the switch rotates from
13 to 1. The switch is operated in
continuous rotation and has no stop.

Tuning of the local oscillator is
similar to the RF amplifier tuning.
The oscillator stage uses another
6J6 push-pull circuit with tuned
plate lines, terminated by another
shorting bar which is ganged to the
RF amplifier bar. Fine tuning of
the oscillator is provided by the
trimmer capacitor C-15, which is
connected between the oscillator
plates.

The same system is used for the
converter. Again a 6J6 is push-pull
connected, with the tuned transmis-
sion lines in the grid circuits. The
converter circuits are physically lo-
cated on the RF tuner assembly be-
tween the oscillator, and the RF
amplifier to provide coupling of the
amplificd RI® signal and oscillator
to the converter. Link coupling is
also used to obtain uniform oscil-
lator injection voltage to the con-
verter over the complete tuning
range. The location of the com-
ponents in these stages is shown in
the complete RF tuner assembly of
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Fig. 2. The main shaft is rotated
for channel selection, while a con-
centric shaft is connected to the
trimmer capacitor for fine tuning.
Fig. 3 shows the type of switch
wafers used in the tuner assembly.

Philco Type

Philco has incorporated scveral
interesting features into its “Preci-
sion Channel Selector” which in-
cludes automatic frequency control
of the oscillator, preventing any
frequency drift of the IF signal,
and automatic volume control of
picture and sound which overcomes
the fading of high-frequency sig-
nals. The Philco tuner is an eight—
posmon turret-tuner with snap-in
coils for the designated channels for
the television broadcasting area in
which the receiver is to be used.
The antenna coil and the RF ampli-
fier coil for each channel are built
as an assembly, as are the mixer
coil and the local-oscillator coil, so
that two assemblies comprise a set
of coils for any one television
broadcast channel. The turret is
octagonal in shape (See Fig. 4) and
each set of coils is mounted on a
different face of the octagonal
drum. The front section of the
drum carries the mixer and oscil-
lator coils while the rear turret
holds the RF amplifier and antenna
coils. Any eight of thirteen sets of
coils can be snapped into the tur-
rets without soldering or wiring.

The advantage of the turret-
tuner is that the leads connecting
the coils to the RF amplifier, oscil-
lator, and converter stages remain
short and unchanged. All the coils
are mounted on the turret drum and
each set is moved into position as
required. Good contact between
switch points is provided for on
the Philco tuner by spring support-
ing of the contact points.

Since the Philco tuner can re-
ceive stations on both the low and
high television bands, provision has
been made for the installation of
two antennas, one for stations op-
erating in the frequency range be-
tween 44 and 88 mc, and the other
antenna for those on frequencies be-
tween 174 and 216 mc. Both
antennas are connected to the input
terminals, but only one is in opera-
tion at a time, depending upon the
position of the turret. This is
accomplished by arrangmg the coils
en the turret, so that the RF and
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Fig. 5 Schematic diagram of RF section of Philco Model 48-1000.

Fig. 6 The "Inductuner,”

in the DuMont "Inputener" tuning system.

ing range from approxumuiely 44 to 216 me,
for RF stage, mixer stage and oscillator stage tuning.

antenna coils of the low band chan-
nels occupy the contact positions 1,
2, 4, 5, and 6, (See Fig. 5), while
the high band coils are connected to
contacts 1, 2, 3, 5, and 7.

When correct antenna, antenna
RF coil, local oscillator coil,
and mixer coil have been connected
into the circuit by setting the chan-
nel selector knob, the signal from
the antenna is transferred to the
RT amplifier circuit which uses a

-5 To Following Page

a unit developed by P. R, Mallory & Co., and used

I+ provides an exfremely wide tun-
The three variable coils provide

INDUCTUNER GOIL

—= HIG

H FREQ.

_SHORTING LI

"CONTACT END
INDUCTANCE
TROLLEY 'l'
Fig. 7 The basic "Inputuner” circuit,
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6AGS5 tube. The amplified RF sig-
nal is resistance coupled to the
converter where it is heterodyned
with the output of the local oscilla-
tor, which is inductively coupled to
the grid circuit of the converter.
Stability of the oscillator is assured
by the incorporation of an auto-
matic frequency control circuit in
which a control signal from the FM
discriminator circuit raises or low-
ers the frequency of the local oscil-
lator to maintain a constant inter-
mediate frequency. When the FM
intermediate frequency is centered
about the correct frequency, the DC
voltage at the center point of the
discriminator output will be zero.
Lf the center frequency drifts above
or below the correct value, the out-
put voltage will be a positive or
negative DC potential, respectively.
[t is this DC voltage which is fed
back to the oscillator control tube.
Since the correct oscillator fre-
quency is obtained when there is
zero voltage at the center of the
discriminator output, the oscillator
coils can be aligned in the following
manner: with a television sound
signal being received, adjust the
oscillator coil slug to obtain a read-
ing of zero voltage on a vacuum
tube voltmeter connected across the
discriminator. When the oscillator
is correctly adjusted, maximum
sound will be obtained. Make this
adjustment for each position of the
turret turner.

DuMont Inputuner

Differing quite radically from
either the RCA or Philco type of
tuning systems is the DuMont
“Inputuner,” which tunes continu-
ously from 44 to 216 mc without a
break covering all 13 television
channels as well as FM amateur
and aviation channels. The heart of
the “Inputuner” is a three section
variable inductance invented by
Paul Ware developed by P. R.
Mallory & Company, and known
as the “Inductuner.” As shown
in Fig. 6, the “Inductuner” con-
sists of three coils mounted on a
ceramic shaft, and at the left end
of the shaft an accumulation stop

— To Page 24

22

ca C
| ? [ | LF_TRANS.
L[
I
1 L2A
1 ]
i i
! {
i 1 1
ANT =1 : =1 i
TERMINALS B o ;
o !
: - [
| ! T_ 2s5v
'3 GANG ! ] =0
IMALLORY INDIUCTéJQ-_ ciel
l 1 3 1 L g =
! |
Cil | I' r
T T T ——
& ’a —] . y
Ci2 /\_/
RIS | ¢—F
== 5

used,

" " i -216 mc coverage,
ig. 9 Complete "Inputuner” assembly for continuous 44 ¢
:I:gwing r:anF:ml drivepdial. Assembly is preadjusted and precalibrated and

requires no further adjustment after instailation.

OCTOBER 1947 ® RADIO MAINTENANCE



A AR 1 S A

4

ik Makes YOll a

Record gh_@gg"ServiCé Expert!

S
S

; Mg\gg

L 14T

Automatic Record Ghanger
Service Manual

Lactuding Wire, Rilzbon, Yope ;
and Pupe- Olee Rorarders

these lefters began fo come in
,

Record Changer service field gn

- pasy 1OING o

o S -.e.eu‘z.w...:.-'._e

- S o S A -

R R S itative—based complafe, .
* BIG PLUS VAL on our actyal st e, author

udy of the equipment, Everythi

source of timelyUEa the only single now is presented in glant-size exclusive “exploded’ v: "8 you need 1o :
ata on leadin Wi ccurate Servjce angles, completely ke d . Ploded” views, photos from qI1 '
and Paper Disch Ire, Ribbon, Tape, . Y Xeved parts lists, and full text explaini i
ecorders, lustments, change cycle data, Ing disassembly, qd.

service hints and kinks, and parts replacement
publication, You get complete .
and PAPER Disc RECORDERS! [}

DelL
* uxe Volume. Hard Cover; opens And for the FIRST time in any

at. 400
bages of clear, accurate data leading WIRE, RIBBON, TAPE

that makeg You a Record Changer accurate data on

that no progressive Serviceman honestly believe

Ti s, A can afford # P q
<D NoTHING 5@ 95 's ready now —see it at your local o be ‘?”'hou' *his Manual. Your copy

LIKE I ONLY, . s

T g .
Use it. It's the best Investment you can make

today to increqse Your earning power.

DON’T PAISS TOFACT sers n0s. 23, 25 and 25! BTN

.y N | 9 3 1]
PHOTOFACT Sets Nos. 23, 24 and 25 feature TIME—HELPS YOU EARN MORE. Only “Standard Nutatlnn
the exclusive new uniform ‘“Standard Notation’> PHOTOFACT offers you the *‘Standard Nota- i
schematics—the greatest service data develop- tion’ Schematics. Order Sets Nos. 23, 24 and 25
ment in 20 years! Each and every diagram is today—and see the amazing advantages!
drawn to the same basic set of clear, uniform,
easy-to-understand sta.ndards. Here.s what the FREE: PHOTOFACT Cumulative In-
new “Standard Notation” Schematics mean to . 0
A . . dex—your guide to all post-war receivers.
you: Makes circuit analysis simpler, quicker,
FREE: How to File Folder—shows 5

fool-proof, more accurate! No more time wasted
puzzling over odd-looking diagrams! No more good ways to file PHOTOFACT Folders.

trouble with varying symbols and confusing Get these PHOTOFACT Aids FREE at
styles! Just ONE CLEAR STANDARDIZED your parts jobber—or write us direct.
STYLE FOR ALL CIRCUITS—SAVES YOU

Mail This Order Form to Your Parts Jobber Today
or send directly to HOWARD W. SAMS & CO.,
INC., 2924 E. Washington St., Indianapolis 6, Ind.

NEW' Howard W. Sams DIAL CORD STRINGING GUIDE

There’s only one right way to strirg a dial cord. And there’s only
one book that shows you how. It’s the Howard W. Sams DIAL

CORD STRINGING GUIDE. Here, for the first time, in one My (check) (money order) for $.... .. ... enclosed

handy pocket-sized book, are all available dial cord diagrams and O Send. . . ... SAMS’ 1947 AUTOMATIC REC-

data covering 1938 through 1946 receivers. Licks the knottiest dial ORD CHANGER MANUAL(S) at $4.95 per
copy.

cord problem in a matter of minutes. This low-cost book is a “must”’
for servicing. You’ll want two copies—one for your tool 75
kit and one for your shop bench. Order them today. ONLY . . c

O Send PHOTOFACT Set No. 23. O No. 24.
O No. 25 (at $1.50 per Set).
O Send. ..... SAMS’ DIAL CORD STRINGING
GUIDE(S), at $0.75 per copy.
A . J Send PHO’I‘O}F;\O()}T \{Doli.lmeBl (éncluéiliggs 9Sets
ac ; : Nos. 1 throug! in Deluxe Binder, .39.
HOWARD 'W. SAMS & CO., INC. 0 Send PHOTOFACT Volume No. 2 (including
INDIANAPOLIS 6, INDI"IKNA k Sets Nos. 11 through 20) in Deluxe Binder, $18.39.

Egport— Ad. Auriema— 89 Broad St., New York 4; N. Y.—U. S..of America D Send FREE PHOTOFACT Aids.

Canada—A. C Simmends & Sans, 301 King ..'u_si—]'o'ronfo, Outario Name. ... .o i
PHOTOFACT SERVICE Address o\ oo ;
" "The Service that pays for itself over and over again”’ CEY. . oot State. ....... i'

23

RADIO MAINTENANCE & OCTOBER 1947



RF Tuning
Systems

— From Page 22

to prevent damaging the device if
turned too far in either direction.
Each coil is tunable continuously
for 10 turns which varies the in-
ductance over approximately 0.02
to 1.0 microhenry. A trolley con-
tact moves along each coil, dividing
it into a used and unused part. The
contact is shorted to the low fre-
quency end of the coil so that the
unused section is resonant at a
very high frequency.

Fig. 7 is the basic “Inputuner”
arcuit, comprising a variable coil,
a fixed coil and a fixed capacitance
in series. Instead of using a small
part of the variable coil to reach the
high frequency end of the television
band, the variable coil is run out to
the limit, and the separate end
inductance L1 is used. The entire
“Inputuner” circuit employs three
tubes, an antenna coupling tube, a
mixer, and an oscillator. See Fig. 8.
The signal from the antenna is in-
jected into the cathode of a 6]6
double triode that has both sections
connected in parallel. Cathode input
is a convenient and efficient means
of coupling a fixed line impedance
to a wide tuning ratio, wide band-
pass circuit. Two sections of the
“Inductuner” are used to tune the
plate circuit of the input tube while
the third section tunes the oscillator
to correct frequency. The output of
the oscillator and the tuned plate
circuit are capacitively coupled to
the grid of the 6AKS5 mixer tube.

The adjustment of the “Inpu-
tuner” circuit is relatively simple in
contrast with the multiple adjust-
ments required with band switching
arrangements where as many as
thirteen individual channels have to
be aligned. In the “Inputuner” cir-
cuit, the entire bandpass circuit
from 44 to 216 mc is aligned by
adjusting only capacitors C5, C6,
and the end inductances 1.1 and 1.2.
The oscillator is tracked to the dial
calibration by means of two adjust-
ments, capacitor Cl1 and end in-
ductance 14.

Tuning Dials

For rapid selection of the desired
station, DuMont has developed two
types of tuning dials. Fig. 9 shows
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Fig. 10 This assembly contains the same electrical circuits as the unit in Fig,

9, but in place of the manual tuning handle knob and dial is a motor drive

mechanism for mechanical tuning. The cover is removed to show location of
"Inductuner,"” components, motor drive and clutch.

the complete “Inputuner” assembly
with the manually operated dial.
This dial has two lucite disks
mounted one behind the other. Ap-
proximately 15 inches of scale
length is obtained on each disk,
providing ample bandspread for the
wide tuning range. One disk makes
ten turns to cover the entire range
of the tuner, while the other is
geared for vernier action and moves
through less than one turn. On the
deluxe models, motor drive is pro-
vided to rotate the tuner to the de-
sired station. This dial mechanism
is shown in Fig. 10.

The three tuning systems de-
scribed above are examples of the
basic types which are being incor-
porated in the new receivers. Be-
cause of the complexity of these
tuners, most manufacturers have
built them as completely indepen-
dent units which are separately
aligned and then attached to the
main. chassis. Manufacturers have

thus far discouraged the serviceman

from aligning the tuner units. If

any trouble is encountered in the
tuner, they rcecommend that it be
removed from the chassis and re-
turned to the factory where ade-
quate test equipment and skilled
personnel are available to realign it.
In the RCA and DuMont tuners,
for example, careful pruning of
coils 1s required to obtain the cor-
rect pass bands and overall tracking
of the oscillator. At present, these
manufacturers have adopted a
service policy of having the service-
man return the defective tuners.
With the Philco type of tuner, how-
ever, where each channel has indi-
dividual cotls, it 1s possible for the
serviceman to align the tuner if he
possesses sufficient test equipment.
Methods for aligning such a tuner
were described in the article “The
RF Section” in the December 1946
issue of Rapto MAINTENANCE. In
this article, there are also described
methods by which the serviceman
can quickly locate a faulty tuner so
that he need not spend undue time
in troubleshooting. ¥ * ¢
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records never run more than a little
over three minutes. The grooves
in the home recording are neces-
sarily made more shallow since they
are placed closer together.

Fig. 5 shows a diagram of a Gen-
eral Industries Model GI-R90 turn-
table assembly. The cutter is sus-
pended inside the arm by means of
a spring and pivot assembly. The
tension provided by this spring is
adjustable by means of the “depth
of cut” screw projecting from the
top of the arm. To provide for
needle replacement, the set screw
is made to project through the end
of the arm. A slot is provided at
this point so that the cutter may
move up and down on uneven rec-
ords. The arm is supported by
means of the arm platform which
turns on the pivot post. At the
bottom end of this pivot post is
connected the follower arm which
has a spring and tongue bearing on
the lead screw, or worm. As pre-
viously described, this lead screw
turns during operation and moves
the recording arm across the face
of the record. Many recording arms
also include a “chip collector” which
keeps the chip from fouling the
cutter, thus spoiling the record.

Overhead Drive

The more commercial types of
recorders use the overhead drive,
two examples of which are illus-
trated in Fig. 7. In this type, the
cutter is mounted on a carriage
which derives its lateral motion
from the lead screw. The lead screw
is above the turntable and can
apply its force directly to the cut-
ter instead of through a compara-
tively Jong arm. Recorders using
this type of drive are usually more
elaborate than the arm type and
have many additional adjustments.
Due to their solid construction, and
the smaller tolerances used, more
exacting work can be produced by
their use.

In the recorder illustrated in Fig.
7A, two overrunning clutches are
provided to prevent a record from
being spoiled by jamming. One of
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Fig. 7 The overhead drive type of recorder is a more specialized piece of
equipment and is therefore not very often found in the home type of unit. Two
examples of this type are shown.

these is built into the lead screw
and prevents damage due to cutting
too near the center or edge of the
record blank. The other clutch is
in the crank mechanism which is
used to adjust the position of the
cutter. This second clutch prevents
jamming of the crank from spoil-
ing the record. The mechanism is
so designed that adjustments can
be made on depth of cut, pitch
(grooves per inch by changing lead
screw ), and needle pressure.

Troubles encountered in connec-
tion with disc recorders may arise
from:

1. Improper adjustment and op-
eration

2. Wrong types of accessories
(needles, blanks, etc.)

3. Defect in the mechanism

www americanradiohistorv com

Probably the greatest number o1
service calls in connection with re-
corders involve difficulties in tech-
nique of operation. This is to be
expected because many people ap-
parently do not realize that al-
though the art of recording has
moved into the home, it still re-
quires a good deal of attention to
details to produce good records.
The serviceman should be well
grounded in the important require-
ments in order that he may satisfy
those customers who have no othe:
difficulty than the need of instruc
tion.

First, good records cannot be
made unless the proper types of
styli and record blanks are used.

— To Page 28
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Stylus Types

Types of styli (cutting needles)
are shown in Fig. 8 The long
shank and short shank types are
not always interchangeable and re-
corders designed for one will usual-
ly not function properly when the
other is used. Another variable is
the shape of the cutting face which
may be straight or curved. The
lowest priced type is the plain steel
stylus. The steel is hardened, and
the point is ground into the shape
of a V. Stellite and precious stones
are used as cutting points on the
more expensive kinds. Plain steel
needles are only useful for about
30 minutes of recording or from
five to ten records. Some of the

more expensive needles, such as the °

sapphire type are good for as long
as ten hours. These figures are for
average conditions and will vary
considerably according to the kind
of blanks used, and how well adjust-
ments are made.

The points of styli are usually
made very sharp. It is, therefore,
very important that the cutting unit
never be allowed to rest or scrape
on any hard surfaces such as the
turntable or metal chassis. A flat
is provided on the shanks of most
types of styli. This is for the pur-
pose of positioning the cutting edge
most favorably. As in the case of
many kinds of playback needles,
the shank is turned so that the set
screw tightens against this flat, thus
tightening the stylus in the right
position. It should be noted, how-
ever, that even when this flat is
used, slight variations in position-
ing may occur. Such minor mal-
adjustment of stylus position can
be identified because the thread
(chip) tends to throw or move
toward the outside of the record in-
stead of toward the center, which
is the proper direction. In this
case, the set screw should be loos-
ened a little, the shank turned
slightly and a recheck made on the
operation. Another difficulty which
may arise is loosening of the stylus
in the cutting head. Most manufac-
turers recommend that the set screw
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Fig. 8 Some of the types of styli used in home recorders.

be given a little tightening turn
each time a recording is made.

Recording discs or blanks are
available in a wide range of types
and quality. They are usually clas-
sified according to the base or
foundation material. The main
types are paper, steel, aluminum,
and glass. Although it is often pos-
sible to get excellent results with
the other types, the highest quality
and most dependable are the glass
base blanks. The paper base type
is the least expensive, lightest, and
can be easily sent through the mail,
although its playback life is rela-
tively short. Glass blanks, being
harder and lasting longer, are most
easily broken and, since they don’t
wear so much themselves, produce
the most wear on the stylus. It also
requires more stylus pressure when
cutting a glass blank than that re-
quired for paper or metal types. In
this connection, it should be recog-
nized that the “depth of cut” adjust-
ment only does what its name indi-
cates when the same kind of blanks
are used. What is really adjusted
here is the pressure of the stylus
on the blank, and for the hard glass
blanks the depth of cut adjustment
must be advanced considerably over
the position used for softer types.

Now let us consider the operat-
ing adjustments which are neces-
sary for good results. Some of the
places in which troubles may arise
are as follows:

1. Depth of cut adjustment

2. Pivot post adjustment
3. Volume level adjustment
4. Tone control adjustment

1. Depth of cut adjustment. In
making this adjustment, either of
the two extremes of too deep or too
light a cut should be avoided. Too
deep a cut causes the stylus to pene-
trate the soft recording surface of
the record and bear upon the base
material, and at the same time cause
the grooves to run into each other.
On the other hand, if the cut is too
light the playback needle will not
stay in the groove. A little practice
enables the user to recognize by the
thickness of the chip (thread)
whether the cut is of the proper
depth. The adjustment is usually
made by means of a knurled metal
knob (see Fig. 6) or a screw pro-
jecting from the top of the arm.

2. Pivot post adjustment. This
adjustment raises or lowers the hor-
izontal angle of the arm. In some
models variation can be accom-
plished by means of a screw pro-
jecting from the top of the arm
casing. (See Fig. 6.) In other
models the adjustment is inside
the casing, and the arm must be
lifted toward a vertical position to
provide access. This screw should
be set properly before the depth of
cut adjustment is made, since it
will affect stylus pressure.

3. Volume level. The audio level
used is very important. Too much

audio causes the lateral swing of
- To Page 46
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... here’s how it can boost your profits
Y P

s SURELY As the “gasoline buggy” replaced the horse-

drawn carriage, the Miniature Selenium Rectifier—

make extra money—>by modernizing AC-DC sets now using
a rectifier tube—giving them faster starting, better all-
an original Federal development—is destined to take the
place of the rectifier tube in AC-DC receivers. Already,

around performance. And as new sets using the Miniature

Rectifier as original equipment come to you for servicing,

more and more manufacturers are building it into their
radio sets—and more and more maintenance shops are

installing it in the sets they

you’ll want to be ready with replacements. It’s your op-
portunity to be a leader by introducing this improvement

now—by installing Federal’s Miniature Selenium Rectifier

service.
What about you? Here is
really a big chance for you to

in every AC-DC receiver you service.
Available through major jobbers from coast to coast—
complete with detailed instructions.

Federal Telephone and Radio Corporation

SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey

e
KEEPING FEDERAL YEARS AHEAD...is IT&T's wo!|d-widj

In Canada: — Federal Electric Monufacturing Company, Ltd., Montreal.
Export Distributors: = International Standard Electric Corp-, 67 Broad St., N.Y,C.

research and engineering organization, of which the Federal
Telecommunication Laboratories, Nutley, N. )., is a unit.
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In the last few years, there
has been a marked increase
in organizational activity in
the trade. Feeling that the
reader would like to know
more about the organizations
and their activities, Radio
Maintenance is inaugurating
this column containing cor-
respondence received from
servicemen's organizations. If
you are a member of an or-
ganization, we would like to
hear about the activities of
your group.

REPORT received from the

Southern Tier Chapter of
The Radio Servicemen of Ameri-
ca, Inc., reads as follows:

“Our Chapter consists of 30
members. We meet only once a
month during the summer months,
therefore, T have not had much to
report.

“We are to have a basket picnic
Sunday, July 20, with our families.

“We are getting spots on one of
our local broadcast stations —
WNBF. A new local station,
WKOP, has promised to do the
same for us. We are planning a
newspaper group ad to tie in with
the radio spots.

“Our August 5th meeting will be
honored by Mr. James H. Canning,
of Sylvania Electric Products, Inc,,
who will speak on the oscilloscope
and its use in servicing FM re-
ceivers. We have invited the Cats-
kill group of servicemen to this
meeting.

“We have tentative dates with

other speakers for September, Oc- ‘1‘

tober, and November.

“We are interested in available
tomm sound films relating to the
technical side of radio. Can anyone
give us any information as to where
we can get such films, etc. ?”

Earl L. Pittsley

Vernon H. Preston, Secretary
of the Long Beach Radio Tech-
nicians Association, Inc., for-
wards the following interesting
information :

“The Radio Technicians Associa-
tion is a non profit organization run
by radio servicemen in and around

30

FLASH!

Word has been received
as we go to press that
there will be a statewide
convention of Pennsylvania
Radio Servicemen's Organ-
izations in Philadelphia in
January. Organizations ev-
erywhere will be invited to
attend. We expect to have
more complete information
in the next issue.

Long Beach, California. At present,
the association has about sixty ac-
tive members.

“The regular meetings are held
on the second and fourth Wednes-
days of each month. They start at
seven and are over at ten. These
meetings are preselected by our

program committee. It is headed
by Mr. Howard Coy.

“We have outstanding speakers
from the laboratories of RCA,
Packard, Bell, Motorola, and other
leading companies.

“Movies at some meetings help to
make the meetings interesting and
fast moving. Once every three
months a door prize of some radic
testing equipment is made. The
amount is about $30.00.

“The election of officers is held at
the end of the year, at which time
a vote would be taken. The follow-
ing meeting would be the installa-
tion of new officers.

“A certificate is available to the
members after passing an examina-
tion which is made up by the offi-
cers of the current year. Enclosed

— To Page 54

Radio @echnicians HAssociation

THIS CERTIFIES.

Sample

Has passed all technical examinations. His code of ethics and quality of workmanship
complies wich the high standards of the RADIO TECHNICIANS ASSOCIATION.

Dated: Long Beach, California,

This is the property of the RADIO Tecit-
CIANS AssOCtATION.  Failure to be sa Active
Member will telinquish this Certificate.

Radio Techuicians Hesorlation Stoff

By
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NEW ProFiTs

here’s how one serviceman makes
more money with C

Along with the finest test equipment, Frank Viscardi of Glen Rock, New
Jersey, includes on his bench an electriz shaver, an old-fashioned brush-type
fan, and a fluorescent lamp. These articles — together with four popular types
of C-D Quictone Radio Noise Filters — make up a potent demonstration.
Every service customer is shown — with bis own set being used as guinea pig
— how the radio noises he thought had to be tolerated — can easily be elimi-
nated. Three out of four customers buy the filter recommended.

Most of your customers need one or miore C-D Quictones — but they don't
know it. Tell them — better yet show them, like Frank Viscardi does — and
you'll discover the quickest-selling, fastest-moving' accessories in the entire
service field.

Start cashing in on this big profic opportunity NOW! Mail coupon below
for free copy of Catalog No. 195A. Cornell-Dubilier Electric Corporation,
Dept. T10,South Plainfield, New Jersey. Other large plants in New Bedford,
Brookline, and Worcester, Mass., and Providence, R. L

SEE YOUR LOCAL CLASSIFIED
TELEPHONE DIRECTORY FOR NEAREST J iy
AUTHORIZED C-D DISTRIBUTOR

gy, UIh. R WA SR

CORNELL-DUBILIER ELECTRIC CORPORATION,
Dept. T|g South Plainfield, New Jersey

lished for sarvicemen — makes it once—FREE.
easier for you fo service any set % [] Please send copy of Catalog No. 195A.

I can use those ideas for servicemen.
This remarkable magazine — pub- [l Start The Capacitor coming my way at

ever made. Also, every month it Name..

brings you a fresh supply of hints o

for bringing more customers to your a ADGr@SS. a
shop — boosting your profits. Mail

coupon NOW — your free subscrip- City. o TR ...Zone...... Stote..

tion will start at once! E

| om a serviceman [[] amateur |  experimenter

an|
MICA o« DYKANOL » PAPER o ELECTROLYTIC Other classificGon. ... oo J
(e - AT SR 5 STy AW
RADIO MAINTENANCE ® OCTOBER 1947



FROM TIME to time, as we analyze
receiver characteristics which are
new and different, we shall find cer-
tain variations which represent a
trend rather than an exclusive
feature of the set we are using as
an example. Often we shall point
out several other sets which have in-
corporated similar arrangements.
Our first receiver for this month
is an example in point. It is the
General Electric Model 303. The
converter section of this set is shown
in Fig. 1. Notice that the main tun-
ing dial does not tune the oscillator
coil itself (1.1) but rather varies
the inductance L2 which is con-
nected in parallel with L1. This
variation is accomplished by means
of a slug tuning arrangement, which

- To Page 34
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Converter section of the General Electric Model 303, Notice the ve-
riable inductance in parallel with the oscillator coil.
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HERE ARE SIMPSON'S
PROFIT-MAKERS FOR
SERVICEMEN. ..

The serviceman who tries to “get along” with cheaply-made, run-of-
the-mill test instruments is taking an outside chance on success. The
business of radio servicing must be busl from the bottom up on an
endless succession of perfect jobs. Knowing what the trouble is, in a
receiver, and knowing when that trouble is eliminated can be o
better than the test instruments that reveal them.

The "Basic 3" Simpson instruments shown here are an extremely o creRacons '
profitable investment for any serviceman. He needs all three and, :
in their price range, he cannot buy better anywhere else. In fact,
in their price range they are unequalled. They will do more than
many instruments selling for substantially more. These are facts
easily demonstrable to any serviceman who will take the time
to check up. And it is worth the time in the cold cash of profits
to discover how Simpson engineering skill and uncompro-
mising quality construction produce the szaying accuracy for
which Simpson instruments are famous.

¢ e 0 & &~ 0

MODEL 315 SIGNAL GENERATOR. Designec down to the most
minute cetail for highest accuracy, greatest stability, minimum
leakage, and good wave form . . . . . . . . $67.35
MODEL 205 RC TUBE TESTER. Tests all tubes. Provides for fila-
ment voltages from .5 volts to and including 120 volts. Spare
sockets for future tube developments . . . . . $59.50
MODEL 260 HIGH SENSITIVITY SET TESTER. 20,000 ohms per
volt, D.C. Voltage ranges to 5,000 volts A.C. and D.C. Re-
sistance ranges to 20 megohms. Current ranges to 500 mil-
liamperes, also 10 amperes D.C. . . . . . $38.95

In New Roll Tep Safety Case . . . . . . $43.75

SIMPSON ELECTRIC COMPANY o 5200-5218 West Kinzie .S'reet, Chicago 44
fr Canada, Bach-Simpson, Lid., London, Ont.

HAT STAY AC_IE—JRATE

L
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Circuit Analysis

~ From Page 32

gangs this circuit with the mixer
grid circuit.

Consider some other examples
which show that other manufac-
turers are using this circuit. Fig. 2
shows the converter section of the
Studebaker (Philco) Model S-4627.
L1 is the oscillator coil, and is con-
nected as you would normally con-
nect a Hartley. But it is the tuning
of L2 which varies the oscillator
frequency. Fig. 3 is a schematic of
the converter section of the Audar
Model PR-6A. Here again it is a
separate parallel coil which does the
main tuning. Notice in addition that
although in Fig. 1 (G.E. 303) the
auxiliary tuning inductance is plac-
ed across the whole oscillator coil, in
the case of Fig. 2 and 3 only part of
it is shunted. This means that in
these latter cases the change in the
tuning inductance must be relatively
larger because of its smaller effect
on the total parallel inductance,

The next receiver for discussion
ts the Airline Model 64WG-2010B.
This is an AC operated phono-radio
combination superheterodyne. Note
that resistance coupling is used be-
tween the first and second stages.
R1 (2200 ohms) is the plate load
resistor and is coupled to the 6SF7
grid through coupling condenser C1
(47 uuf). The grid is connected
through R2 to the AVC line from
which it obtains its bias. The 6SF7
tube contains a pentode and a di-
ode which act as last IF stage and
Aetector, respectively:

A further interesting feature of
this receiver is the tone control. Fig.
4 illustrates this part of the circuit.
Two simultaneous effects which aid
each other are produced” The first
is that produced on the voltage be-
ing coupled into the grid of the 6V6
audio output tube. Point A is
shunted to ground through C2 and
the upper part of the control R3.
The closer the arm moves to point
B the less resistance will there be in
series with C2. Motion of the arm
toward the upper end of the pot
“lowers” the tone by discriminating
against high frequencies.

The other effect has to do with
the volume control, R4. This is the

- To Page 38
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Fig. 2 Another set which uses a tuned shunt inductance. The converter sec
tion of the Studebaker (Philco) Model $-4627.
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Fig. 3 Third example of the shunt inductance idea—the Audar Model PR-8A.
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Fig. 4 Tone control circuit,
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VOLTAGE g CAIBRATOR

CATORAT TACTLOBRAE.
FEAR TO SEAK VLTS
0

o ol o
\uuhml,,‘/
» \\\\\‘“‘\‘“ by
N

Example: Typical
complex signal;
peak-to-peak voli-
ages unknown.

o

T AT

Adjust amplitude of this calibrat
ing signal to match desired peaks
of unknown signal. Read voltage
from dial settings of calibrator.

AN

» The Du Mont Type 264-A Voltage Calibrator is
designed to measure the peak-to-peak voltage of
any signal being viewed on a cathode-ray oscillo-
graph. Small, low-priced, convenient, it may be
used with any commercial cathode-ray oscillograph.
The cutput is essentially a square wave the ampli-
tude of which is continuously variable from 0 fo 100

volts. By merely throwing the selector swiich, either
the unknown signal or any of four ranges of cali-
brating voltage may be applied to the input of the
oscillograph. There is no need for switching leads
between signal and calibrating voltage. Unlike a
volimeter, measurements may be made of any part
of a complex, composite waveform with Type 264-A.

B Descriptive bulletin sent on request.

© ALLEN B DU MONT LABORATORIES INC-

RADIO MAINTENANCE ® OCTOBER 1947
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IN MAKING Astatic tone arm cartridge replace-
ments in home record players, many leading
service men are experiencing excellent results
with Astatic’s new Model "QT."”
Engineered with a matched, replaceable Needle
of unique design and operation, this new Crystal
pick-up cartridge is a service man's dream come
true . . . relatively inexpensive, simple to mount
and connect . . . and greatly advanced in its
quality and beauty of tone reproduction.
Astatic’s Model “"QT" Crystal Cartridge is avail-
able with guarded sapphire or precious metal
tipped Needles. For quiet, faithful reproduction,
freedom from needle talk, relatively high output,
excellent tone range, and positive record protec-
tion, the "QT" Cartridge warrants earnest
consideration. See your Radio and Elec-

tronic Parts Jobber or write for literature.

ORPORATION
CONNEAUT, OKIO

IN CANADA Canabian ASTANIC { 1D-T030NIO0 ONFAMO

Asiaiic Ciysial Devices Masulactuied
ander Brush Developn;cn! Co. patents.

Miecrophone
Maintenance

— From Page 9

These lugs are rather long, and
terminal 2 was found to have
been short-circuited to the inside
of the housing. These lugs were
cut short and the leads rescldered.
The diaphragm and magnet were
inspected for possible filing pick-
up, the acoustic-resistance tube
checked for possible clogging,
and the unit reassembled. Subse-
quent tests proved operation to
be satisfactory.

An ungrounded or open condi-
tion in the cable itself may be de-
termined by inspection or by check-
ing each lead and the shield with an
ohmmeter (but only after the cable
has been disconnected from the mi-
crophone, since, as has been men-
tioned before, a DC wvoltage applied
to the microphone transformer can
cause serious damage to the ribbon
and to the low-frequency response
of the transformer). An intermit-
tent condition may be checked by
connecting the faulty cable between
a microphone and amplifier and
twisting the cable at various points.
In the majority of cases, the break
will be found ncar one of the ends
of the cable since the strain at these
points is greatest. A good procedure
in salvaging a faulty microphone
cable is to “cut back” a length of
about six inches from cach end of
the cable where practically all
breaks are found.

Microphones of the cardioid type
may be treated as two separate units
in routine maintenance. A micro-
phone such as the Western Electric
639-A may require occasional at-
tention to the directive pattern
switch contacts which may develop
noise or an intermittent condition
due to loss of tension or collection
of dirt on the contact points. Al-
though the switch may be disas-
sembled rather easily by uncrimp-
ing four small blade-edged fingers,
this should be done only when it
becomes necessary to increase con-
tact pressure of the blades them-
selves since the fingers have a tend-

— To Page 38
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Here's one selection of 9" ho:-nnmber controls,. sthches and shafts
you'll use every day! The new IBC Junior Control Cabinet contains 9
of the most-used %, 1 and 2 meg. type D controls with the added adapt-
ability of the tap-in shaft feature—plus 4 swntchec and 4 speﬂal shafts,

This inexpensive assortment ot popglar controla will save you time
and money, and reduce your need for exact replzcements. Factory-
packed in 2 handsome four drawer cabinet of sturdy cardboard. Cabinet
atzractively finished in blue, yellow and silver with twelve mdxvxdually
idencified compartments. Order the new inexpensiv e]UNIOR Control
_ Cabinet from your IRC Distribator today. Intermational Resistance
Company 401 N. Broad Street, Philadelphia 8: Pennsylvarua. In
Canada: International Resxsrance Company, Ltd,, Toronao. Licensee.

5 E = Thy o e N L

MAINTENANCE ® OCTOBER 1947

HERE S WHAT YOU GET

IRC Csntrol
Type No.

Resistance Purpose

4 D13-"33 500,000 chms &
1 D13-133X 500,000 ohms ]
1 DI13-137 1.0 meg. A
1 D13-137X 1.0 meg. B
1 D13-139 2.0 meg. A
Purpose; A-Tone or Audio Circuit control;
B-Tapped for tone compensation.
SWITCHES
3 #41 S.P.S.T.
1 #42 D.P.S.T.
SHAFTS
1 Type "A" double-flatted tap-in shaft is

included with each ¢ontrol—plus:

3 Type “E'" with universal knurl for special
type push on knobs.

1 Type "H' with universal groove for many
Delce, RCA, Sears-Roebuck and Westing-
house models,

Cabinet furnished at no extra cost

37
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Cireunit
Analysis

- From Page 34

tapped variety of potentiometer.
Condenser C3 is placed between the
tap and the high end of the control,
ro equalize for tendency toward ex-
cessive highs at full volume, Be-
tween this tap and ground: the series
circuit of R5 and C4 provides an-
other compensating circuit. At high
frequencies, the reactance of C4 is
low and the series circuit shunts the
lower part of the volume control
with a low impedance. On the other
hand, to low frequencies the shunt-
ing impedance is high and no effect
is produced. The net effect, there-
fore, is a “‘bass boost.” Because of
the tap at D which runs to the low
end of tone control, the amount of
this effect is controlled. Moving
the tone control arm down reduces
the bass boost by shunting C4, as
previously described ; moving it up-
ward decreases highs by the shunt-
ing effect of C2. ¥ v ¥

SEE PAGE 3

38

MOTOR
SDCKET

“DiaL Lamps

Airline Model 64WG-2010B

Miecrephone
Maintenance

-+ From Page 36

ency to break off after several such
operations. The contact points may
be cleaned without disassembling
the switch by saturating with either
carbon tetrachloride, cr a solution
of half alcohol and half ether, while
rotating the blades. Air pressure
may be used to remove dirt or
loosened particles.  The cortact
points should then be lubricated by
applying a very small amount of a
fine grade of clock oil or Daven oil,
picked up on the point of a pin or
small wire and applied directly to
the contacts. Too much of any lu-
bricant picks up dirt and other
foreign particles.

An attempt to repair or adjust

the ribbon in a cardioid type of
microphcne is not advisable since
ribbon adjustment is very critical.
A small error in alignment could
produce a rather large amount of
frequency discrimination.
Maintenance of the various types
of crystal microphones is usually
limited to the cable and plug connec-
tions since the crystal itself is a
sealed unit requiring no mainte-
nance during its useful life, When
the crystal elements have deacti-
vated to a point where output and
quality have decreased to a degree

warranting replacement, the crystal
unit is simply removed and a new
one installed. Most microphone
companies have complete facilities
for quick replacement of a cart-
ridge if you return the microphone
to the manufacturer. Unit life can
be greatly increased by observing
the following precautions:

(1) Keep the microphone away
from extreme heat and dampness
and out of direct sunlight as much
as possible. Sunligiit especially ac-
celerates the process of cell dete-
rioration, particularly in units com-
posed of crystal salts (Rochelle).

(2) Exercise reasonable care in
handling.

(3) Avoid excessive shock and
vibration. The use of microphone
stands incorporating sponge rubber
lining or similar shock-absorbent
features aids in reducing direct
shock effects. These last two pre-
cautions apply to all types of mi-
crophones—not to the crystal type
alone.

Again it should be pointed out
that the maintenance and repair of
microphones constitute tedious and
delicate operations and should be
attempted only by competent and
experienced personnel, ¥ ¥ ¥

Don't Miss
the Test Equipment
Symposium
in the November
RADIO MAINTENANCE
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SWAP—BUY
OR SELL

FOR SALE—Bam’s Photofact folders, 1

o 19 inclusive, 1 to 10 in_binder, $30;

Rider's manual 8, $11, $14; complete

st Bupreme dlagrams $6 and 6v ATR

batbery elifningtor 6 amp. $15. City
aadio Service, DeRidder, La.

WANTED—Four WE 215 vts A tubes;
signal generator and tube tester. C, Mo-
rales, 278 E. 37th st., Brooklyn, N. Y.

FOR SALE—Electronics magazine June,
1937 to present; Communications, Jan,
through 1946; - Life first issue
through 1946; all complete in perfect
condition, $100 plus freight, Philip Ross,
280 Wadsworth Ave., New York 33, N. Y.

FOR BALE—National
tubes, meters, pa!ts
8end for list.
Penway Ave.,

NC 44 receiver,
mikeg and tools.

Thomas J. Tucei,
Philadelphia 24, Pa,

WANTED—Hickok RFO-4 or RFO-5 os-
allioscope, Roy M. Beyer, 1927 N. Madi-
son, Saginaw, Mich.

FOR SALE—Simpson 260 voltohmmil-
Hamp meter, perfect condition, 325, Ralph
Boode, 2 Maryland Ave., Delmar Del.

FOR SALE—S22R, $43; Telrad 184, $19

l(illen 90800, $28; PI1M $22
al 2-304, $45 Blas Sumﬂv
850v 250ma  regulated, $14; antenna
coupler, $11; 160m & 80m VFO, $15;
700y 300ms, 100v bias, $25; Kw 2700v
$48 Speech 4-2A3

bridge plate supplv.
Class A, $30. 1. D. Goldman, Kline Road,
8.D. 1, Ithaca, N, Y,

FOR SALE OR TRADE—1946 Spray-
berry radio training course with answers
$20 or will trade for new radio tubes or

what have you? Wade H. Miller, Easta-
boga, Als.
WANTED—SX-28A or 110V, 60 cycle

military prototype. Must be in perfect
condition and have been well cared for.
State full details and final price in firet
letter. Willlam D. Green, Route 1, Box
5, Chester, Pa.

FOR SALE OR TRADE—Captured Jap
sommunications receiver with 6y dyna-
aotor, Want technical manuals for BC-
40-430 transmitter. All letters answered.
jack Jones, Box 809, Custer, S. Dak,

FOR SALE—60’ Windcharger vert. rad-
lator new $50; 1000 watt, a-c¢, 60c, 110v,
slternator, 6v exodtatlon $35; 36’ Premax
rertical antenna, $15. Want Melssner
8.8, 5 amp. 28v gelenium; f.w. rectifier,
ANl letters amswered, Joe Walker, 1912
W. T7th st., Coffeyville, Kans.

FOR SALE OR TRADE—Rider’s man-
aals 3, 4, and 5 $3.50 ea. postpaid.

W&nt BC-342 or 312. H. R. Steedly, Jr.,
P, 0. Box 283, Bamberg, S, Carolina.

FOR SALE—New cathode ray tube, R(‘A
SBP1, 57, will sell for $15. W. R. Dor-
wtt, Route 6, Macon, Ga.

FOR SALE OR TRADE—Million CT
sube tester and instructions good condi-

SPRAGUE
TEL-OHMIKE
B e

De Luxe SPRAGUE
TO-3 TEL-OHMIKE

A REAL LABORATORY INSTRUMENT

Priced for the Service Market
This new de luxe Tel-Ohmike is the ideal

instrument for capacitance and resistance
checking or analyzing. Smaller—easier to use
than previous models. Checks capacitors and
resistors WITHOUT REMOVING THEM
FROM THE CIRCUIT. Has high-grade
built-in D.C. volt-milliammeter.

Although designed and priced for ser-
vicemen, Tel-Ohmike is used in hundreds of
laboratories where its accuracy and useful-
ness have been proved in the most exacting
applications. It’s a real professional instru-
ment—for servicemen who take real pride in

their work.

Bulletin M-414.

See it today at your Sprague jobber’s
store. Write for copy of free Tel-Ohmike

WANTED—-Thordarson T19P68 plate trans-
former; also severgl 866 fil. transformers,
misc. meters and other parts for Kw final,
Can also use two 822 or 203Z tubes and
3 National TML-100 DA condensers. Hil-
die Howell, 501 W. Harden St., Graham.
N. C.

WILL TRADE — U.S. School of Music
saxophone course in good condition, slitht
Iy used. Want test equipment, Rider's
manuals, or what have you? L. Moore,
1645 Stuart St., Berkeley 3, Calif.

FOR SALE—NRI Power pack, 6v d-c to
400v d-c, $15 or trade for set tester;
converter 6-cr 12y to 110v a-c $16. Also
for sale National Radio Institute course
$45. Travis Heard, &93 Woddell St.,
Athens, Ga.

FOR SALE OR TRADE — 75 assorted
radio receiving tubes (Cost $62) will sell
; four volume course in practical
mathematics $8; course in practlcal radio
and electronics $5.—tubes new, books in
perfect econdition. Need good signal gen-
erator or tube checker or what have vou?
lgfﬂ K. Breck, P. 0. Box 737, Osborn,
0.

WANTED—Riders manuals 3 to 10, used
but in good condition: Hardware Radio
and Appliance—1442 Fifth Ave., New
York 35, N. Y.

WILL TRADE—Air Pal Stewar{-Warner
radio -— needs little repairing). Wants
1LC5, 1LC6, IDRGT tubes. Nick Bowisk,
11 Ctifton St., E. Lynn, Mass.

FOR SALE-—Gardiner deluxe code ma-

tion and 1933 Chevrolet Raddo in good chine with eleven double tapes, perfect
working condition. R, W. Brandstatter, condition $20 W. E. Larwood, 5715
16 N. High Bt., Rantoul, IilL Myrtle ave., Kansag City 4, Mo.

The Sprague Trading Post is a radio subjects. Make sure your

free advertising service for the
benefit of our radio friends.
Providing only that it fits in
with the spirit of this serviee,
we’ll gladly run vyour ewnmn ad in
the first available issue of one
of the six radio magazines in
which this feature appears. Write
CAREFULLY or print. Hold it 1o
40 words or less. Confine it to

DEPT. RM-107 SPRAGUE PRODUCTS COMPANY

North Adams,

(Jobbing distributing organization for products of the
SPRAGUE ELECTRIC COMPANY

Mo ecommercial
the offering of
morchandice te the hizh bid-
der is aeceptable. Sprague, of
sourse, assumes no responsibility
in connection with merchandise

meaning is clear.
advertising or

bought or sold through thess
eolumns or for the resulting
transactions.

Mass.

SELL OR TRADE—ATR inverter d-c to
a-¢ 110v, 3530 watts, int. 250 watis con-
unucus;  practically new. $20 or any
Riders manuals 1 to 14 in good condition.

Novello Radio. 40 Cobden St., Boston 19,
Mass.
FOR SALE — Stanley portable electrie

hanua drill operates on 110v a-¢ or d-c
current and takes up to %7 drill, Used
very little, $2. Dave’s Radio, 1316 42nd
st., Brooklyn 1¥. N. Y.

FOR SALE—Supreme scope 2” tube, with
tubes, model 531, $20. Solar condeunser
analyzer CA, $20; Precision multi-meter
842, $20; all ready to operate. F.
Hoffrmman, Ry, Appleton, Wisc.

FOR SALE——Meissner analyst, like new,
has been used few times, complete with
cables and instruction hook, $100. Joseph
Jorden, R.F.D. #f1, Elmhurst, IIL

WANTED — Circuit diagram of Signal
Corps wireless sets No. 19, Mark II also
2 EF50 Padder oscillator tubes for game.
Geddes Radio_Repairs, 2853 Myrtle Ave.,

Schenectady, Y.

FOR SALE-—$115 worth of tubes, resis-
tance line cords, power transformers and
chokes, Stancor transformers, ’-6005 and
-6003; tubes, 12SQ7, 68Q7, 6C6, 12486,
6B8. 5V4, 5U4, 45, T0L7, 3D6/1799
8U7, 6C8, 56, etc. $50. Buster Hender-
son, 111 Bartow St., Carterswille, Ga.

FOR SALE—Service bench and test panel
completely wired; also Hickok signal gen-
erator 18 and 6v power pack for auto
radlo service. Write for details. 8id’'s
Radio Service, 49 Christle Ave., Clifton,

WANTED—Used car radios, anv condi-
tion. Describe and state price, The Sim-
plex Shop, Salina, Kans.

FOR SALE—Two 813’s brand new $4.60
ea; Meissner, 3 tube a-c—d-c receiver
with short wave and broadeast coils and
magnetic speaker $12. J. L. Gaston 120
QOcean View Ave., Brooklyn 24, Y.

SELL OR TRADE—Hickok T-53 dynamic
mutual conductance tube tester in good
econdition. $29.50 or will trade for elec-
tronic equipment. Particularly want car
radio or communications equipment. H.
W. Ballew, Department of Physics, Texas
Tech, Lubbock, Texas.

FOR SALE—Superior CA-10 signal tra-
cer, A-1 eondition, $10, 0. H. Willlam-
son, Cooper, Texas.

FOR SALE—Rlders
Melssner Analys ClouzhaBre'ngle volt-
ohmmillmeter ; RC‘ tube tester and
RCA scope #+151. Will gacrifice. R & S
Electronics, 158 Main 8t.,, Indian Or-
chard, Mass.

manuals 1 to 15;

WILL TRADE--32v

inver* r  110v,
ma output,

fitered for rraic e, voant
BC-454. 3-6 m-c receiver and b.C. 946-;
tecoiver; must be new., Russel Neterva
Evansville, Minn.

FOR SALE—RCA TT5 television receiver,
A-1 condition, $100. Jack’s Radio Service,
296 Wuinwright St., Newark 8, N, J.

SELL OR TRADE — Hallicrafter Sky-
Chief and National NC-44 short wave
receivers; Webster three stage power am-
plifier; National Radio Course, manuals
and books. Want Super-Pro, Preolslon
signal generator and Coax Speaker. Glenn

100

Watt, Chanute. Kans.
FOR SALE—Tviumph Oscllloscope, per-
fect. condition, never used. tube, built

in wobbulator and all the other features
of other scopes, $60. Radio Communica-
tionc Service, 4475 Myrtle St., San Diego
5, Calif.

FOR SALE—500 tubes—All new in sealed
cartons, write for list. H. C. Miles, 204
Sherman Ave., New York 34, N, Y,

WANTED—Used Ultra high frequenacy
recedvers, any make, tuning 2 or § or
10 meters, Write model, make and price
with tubes. Joseph Moyer, 556 Vineyard
St., Bethlehem, Pa.

SELL OR TRADE—40 miniature tubes;
hundreds of others; also circuit for armjy
Horsie Talkle and other circuits, $1. ea.

at do_vou need? Stoner Radio 506 E
Pierson Rd., Flint 5, Mich.

FOR SALE—Abbott DK-3 transceiver for
2 meters complete with tubes and fresh
battendes $25; also Knight 2 meter trans-
ceiver with 115v 60 cycle power supply,
$25. Colby, 122 Main 8t., Owego
Tioga Co., N. Y.

WANTED—Volume centrol for American-
Bosch radio 28 or 38 m.c. Charles Bor-
muth, 661 Gutman ave., Baltimore, Md

FOR SALE—Simpson 305 tube tester in
perfect condition $38. H. C. Miles, 204
Sherman Ave., New York 34, N. Y.

FOR SALE—2 amplifiers, 50 watts, with
ﬁlb%s' F.0.B. Ed Monahan, Shawomet,

FOR SALE—Riders manuals 1 m 6 $4b
and Gemsbach manuals 1, & 3,
$10.50. C. R. Ciesicki, 4010 E. 153 8t.,
Cleveland 5, Ohio.

WANTED — Thordarson F11M76 trans-
former. Will trade or sell Stancor A-
3834. Charles M. Conley, Box 261, Clear-
field, Utah.

FOR SALE—Mark II tank set trams-
ceiver 40 watts fone/ew—2-8-megs—230-
240 megs complete. Want 100 to 300
watt, all band phone/cw rig. Send de-
tails, 1018-36th St., Anacortes, Washing.
ton.

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Trademark Reg. U.8. Pat. Off.
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MODEL 10-20-P; in sloping portable hard-
wood case with tool compartment ,gnd
hinged, removable cover. Size 1334"" x

176" % 6% e $109,10
MODEL 10-20-C: in modern, chrome trimmed,

counter cabinet; fine dull black rix?ple
finish on heavy gauge steel. Size 17"° x

1778 % 7Y i i e $111.10
MODEL 10-20-PM; mounted onto 171, x

19" steel panel with rear enclosing dust
cover. For standard rack mount. $109.10

All models include
test leads and ohmmeter batteries.

Eﬂxpor?hLDivision: 458

40

BROADWAY,

Combination, Master lever operated, Tube PERFORMANCE %%&
Tester, Buttery Tester and 34 range, PUSH-BUTTON operated, |

AC-DC Circuit Tester.

*An amplifying tube tested for just one selected characteristic does not necessarily reveal its

encompassing a wide range of plate family characteristic curves. This complete Path of
Operation is automatically integrated by the indicating meter in the
direct and non-confusing terms of Replace-Weak-Good.

SERIES 10-20

overall performance capabilities. Electronic tube circuits look for more than just Mutual A
Conductance or other single factor. In the Precision MASTER Electronamic Tube Test Circuit, . 5
the tube under test is subjected to appropriately phased individual element potentials and is 7’
electro-dynamically swept over a complete Path of Operation, on a sinusoidal time base, . >

*REG. PEND. U. S. PATENT OFFICE

SERIES 10-20 ST MASTER is a complete, rugged service

laboratory incorporating the exclusive “Precision’” ELECTRO-
NAMIC Tube Performance Tester, combined with full 1000 ohms
per volt AC. and D.C. Multi-Range features; plus a complete
radio A, B and C Battery Tester which reveals battery condition
under dynamic load test. Ideally suited and particularly engin-
eered for general-purpose radic-electronic and industrial-elec-
tronic maintenance, service and installation. Tests all modern
standard receiving and low power transmitting tubes, including
facilities up to twelve individual element prongs; dual-capped
H.F. amplifiers, 5 & 7 pin acorn types, Noval 9 pin tubes, etc.

*Affords highest practical order of obsolescence insurance thru use
of the Precision 12 station* Master Lever Element Selector System.

CIRCUIT TESTING FEATURES

% Six A.C., Six D.C. and Six OQutput
Voltage Ranges:
0--6—12—-60—~300—1200—3000 volts

% Four Sel{-Contained Resistance Ran-
ges: 0-—1000—100,000 ohms; 0-1—10
megohms (No A.C. power required)

% Six D.C. Current Ranges:
0-600 microamperes
0—6—-60—300—1200 MA. and 0~12 am-
peres.

% Six Decibel Ranges from ~20 to
-+64 DB.

% All standard tunctions available et
only two polanzed tip jacks.

% Automatic interlocking push-button
range selection.

% 1% wirewound and matched metal-
lized resistors.

% Large easy reading 400 microampere,
455" meter.

% All ranges self-coniained, without any
additional panel controls.

% All circuits insulated from power line.

744&'!0 see the “Precision” Master Electronamic Test Instrumenls now on display
at all leading radio parts and equipment distributors, or write directly for the
new Precision 1948 catalog fully describing the Precision Electronamic fube per-

formance testing circuit.

T i 5

..&::. ; ‘;}-‘
NEW YORK CiTyY,

Seecision PRECIS 0 N

ESTEQUIPMENT A pp AR ATUS COMPANY INC.

92.27 HORACE HARDING BOULEVARD

U.Ss. A, o

ELMHURST 5, NEW YORK o

Cabless MORHANEX
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by John T. Frye

HEARD the other day about a

charlatan who had been discov-
ered using a most imposing medical
aid. It consisted of a complicated
and wonderful array of tubes,
lights, coils, relays, and dials sur-
rounding a ground-glass screen.
The patient was seated in a chair
near this machine, and wires were
attached to various portions of his
anatomy. A connection was made
in the vicinity of nearly every
major organ of the body. Then the
switch was thrown, the lights
flashed, the relays chattered, the
meter hands quivered, and finally,
in glowing red letters on the ground
glass screen, appeared the exact
name of the patient’s illness. Per-
haps the word was measles; or it
might be sciatica.

Unfortunately, this marvelous
medical diagnostic device turned
out to be a hoax, and doctors will
have to keep right on using their
schooling, experience, and keenly
trained powers of observation for
making their diagnoses.

I am afraid that some of us radio
servicemen are trying to persuade
ourselves that we shall soon have a
machine that will do for us what
the inventor of the “diagnosing ma-
chine” promised to do for doctors.
Certainly, we are encouraged in this
belief by the rapid development of
servicing equipment.

When I started working on radios
—we did not start calling it serv-
icing until later—a voltmeter, a
continuity meter, and a soldering
iron were just about all the tools
you needed to tackle any set. A
few of wus fancier fellows, of
course, had to have a special neu-
tralizing kit and a special socket for
leaving the filament of a ’26 tube
dead while we neutralized it; but
this was really an affectation. An

RADIO MAINTENANCE e OCTOBER 1947

old ’26 with a filament prong cut oft
was just as good if not better.

The eye, the nose, and the ear
were your most essential testing in-
struments. You had no trouble
spotting a bad tube, for, unlike the
alleged case of the Indians, the only
bad tube was a dead one; and in
those days a good '01A lighted up
like a Christmas tree. Bad filter
condensers were easy to locate, too.
They revealed their presence by a
nice cherry color on the rectifier
plates, by a pungent, expensive odor
in the vicinity of the power supply,
and a little pyramid of melted tar
on the baseboard beneath it.

We used signal tracing in a direct
form. Starting at the back end of

the receiver, we yanked out tubes’

and listened for clicks as the plate
current was interrupted. When we
heard no click, we stopped and
found out why. Open audio trans-
former windings, dead tubes, weak
batteries, and poor connections ac-
counted for ninety per cent of the
troubles.

T need not tell you the picture is
radically different today. Receiv-
ers are immensely more compli-
cated; and the serviceman needs,
and has, much finer equipment with
which to ferret out difficulties. He
has a service oscillator that will
give him an exact duplicate of a
transmitted signal of any intensity
and on any frequency he may
choose. What is more, he can have
it with or without modulation; and
the modulation can be either of the
frequency or amplitude type. Signal
tracers permit him to follow the sig-
nal step by step from the antenna
coil. Vacuum-tube voltmeters al-
low him to measure the stage gain
of every circuit unit. An oscil-

— To Page 42

BUILT FOR
SERVICE

Technical) Tips

Spotting Weak Converter Tubes

® Low cathode emission affects
both oscillator and mixer func-
tions of a frequency converter. It
reduces the oscillator voltage
which, in turn, lowers the con-
version transconductance; it also
tends to reduce mixer gain. The
net result is a marked drop in tube
output.

2 A more sericus difficulty is that the
% oscillator may cease to function be-
’ cause of low emission. When this
happens, no signal can reach the i-f
stage and the receiver goes dead.

Either or buh results are usually
sufficiently n.arked to cast first sus-
picion on the converter tube. The
easiest and speediest check is to re-
place this tube with one known to
be good. Yoeu can always count on a
Cunningham.

For more service—TURN THE PAGE B |

(Punningham
tiléﬂrongTubes

A product of :
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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ESPEY

o CHASSIS

YES! These ESPEY custom-built radio
receiver chassis are really designed to
make bigger profits for YOU—the Ser-
viceman and Serviceman-Dealer! They
are ruggedly constructed of only the
finest materials, and are electronically
designed to give your customers maxi-
mum reception-pleasure over the vyears
ahead, thereby assuring your reputation
as “knowing your stuff!”

Engineered to meet ail requirements
for an excellent receiver chassis to be
installed in your customer's cabinets,
these ESPEY models are priced for
within the competitive range. With
three models to select from, your re-
placement worries are over. May we
suggest that you contact your regular
jobber, and examine these sets at your
leisure? We feel certain that you will
be just as enthusiastic about them as
we are!
.

In the event that yowr‘jobber does mnot have
these chassis as yet, write us for full details!

"Radios for Everyone . ., Everywhere.”

o, -
MODEL 7:B: 11 tube Superhet AM-
FM. For 105 125V AC¥ A

—and "full "range volum
10'* Alnicd®Y
phono,’

MA: “listed. Sup
ready: to- install

‘MODEL HR:14:- 8 -fube Superhet. -
For 105/125V AQ. Automatic an
full. _range volume econtrols. 10"
specker. Covers Broadcast and 2
short wave bands. 'Wired for
- .phono. Builfin~leop, “All climates,

MODEL 97A: 6 tube Syperhat. 105

J25Y AC/DC: 6*" speaker. Auto-
matic and full range volume con-
trols. Broadcast and shortwave
Wired for ph op.
Tone control, listed. Com-:
plete and ready ta install.

P

WANTED SERVICE MEN ALSO
SERVICE ORGANIZATIONS

for television sets in all television
cities from New York to Los An-
geles. Experienced. Apply in
writing describing experience in
full.

UNITED STATES TELEVISION

MFG. GORP.
3 West Bist Street,

New York 23, N. Y.
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Over the
Bench

- From Page 41

loscope permits him actually to
“see” the signal.

In view of all this, it does not
seem so far fetched to envision the
day when a machine will be avail-
able that can be attached to the out-

put of an ailing receiver and will

reveal the seat of the trouble in
glowing letters on a ground glass
screen. No, it does not seem too
far fetched, but I am afraid it is

If you will think about it a min-
ute, you will see that all of ow
modern servicing aids are merely
evidence collecting devices. Fach
acts to tell the operator something
about the way a signal performs ir
a particular part of the radio cir
cuit. Some do this in a broad and
general sense; others focus the in
vestigation on a very small portion
of a single circuit; but all of the
devices merely deliver sought aftes
information in an impersonal, non-
interpretive manner. Human intel-
ligence is necessary to know where
and how to apply these instruments
and to interpret their findings
They themselves are products of
human intelligence and are intend-
ed to aid, not supplant, the human
mind.

It requires more basic knowledge
of radio theory to employ a fine
piece of radio servicing equipment
than it does to use a simple servic-
ing aid. Almost anyone can under-
stand the theory of an ohmmete:
and soon learn to use one intelli
gently ; but a great deal more is de
manded of the operator of an oscil-
loscope if he is to comprehend
everything he sees on the screen
That is why we may as well give up
the hope that advances in the de-
sign of radio servicing equipment
will make unnecessary the mastery
of radio theory. On the contrary.
we must know more theory in order
to understand the functioning and
the use of the instruments them-
selves!

Please do not think that I am ar-
guing that the quality of the service-
man 1s indicated by the number and
complexity of the instruments over
his bench. Certainly I do not mean
that. The veteran can employ his
vast store of knowledge as a substi-
tute for many costly and compli-
cated instruments; but the corollary
of this is not true; that is, the serv-
iceman who is weak in radio theory
cannot buy instruments that will
take the place of the knowledge he
lacks.

I dislike hammering on this
theme, but I feel that it is so im-
portant that 1 want to say once
more: the best radio serviceman is

— To Page 44
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Each month the reader sending in the best suggestion re-
ceives a crisp ten dollar bill. For all others published, RADIO
MAINTENANCE will pay five dollars. Let's hear from you.

more solder to the lump used for
the “hot” connection,
Harry N, Johnson
Roxbury 19, Mass.

/ (GREATLY
S ENLARGED)

SPEAKER CONE

SNAP

FASTENER

Tube Remover

LEAD TO
For removing loctal tubes from  VOCE COIL
cramped positions such as in many
auto radios, a small offset screw-
driver is useful. Just insert the end
of the screwdriver under the tube
base, and the tube can then be
easily pried out.

Ira P. Colby

Radio Service

Springfield, Vermont

Voice Coil Leads

When one of those short voice
coil leads breaks away from a
speaker cone, an ordinary snap fas-
tener can be used for support. Take
the fastener apart, make a small
hole in the cone where the voice
coil leads join, and snap the fas-

EXTRA
SOLDER

tener back together on the cone.

the fastener.
Joseph J. Connolly
Rosedale, Long Island,
N. Y.

Cable Shielding
When hum is produced by loose
weave shielding on microphone

Pilot Bulbs

The problem of a noisy receiver
caused by those loose bayonet type

pilot bulbs can be solved by adding - To Page 44
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The wires can then be soldered to |

expert...

look
the part!

There’s a pro-
fessional look
about Cunning-
ham’s counter
jackets and serv-
ice coats that commands respect and
won't go unnoticed by your customers.

Both styles have the famous “big C”
monogram on the upper pocket. And you
can have your firm name included across
the back of each coat and your employees’
nicknames stitched above the monograms.

These are quality coats, built for service
—just like Cunningham tubes. ORDER
YOURS TODAY FROM YOUR CUNNINGHAM
DISTRIBUTOR.

For more sales—TURN THE PAGE BJp

(Punningham

Flectron Tubes-
.+ . Aproductof
RTKDIO‘(ORPQRATION OF AMERICA

' 'Harrison, N. J.
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FOR FASTER SOLDERING
2 NEW WELER
' SOLDERING GUNS

with e -

with All-out
Consumer Advertising o

L o e

This campaign, in the Saturday Evening Post and
leading newspapers, is convincing millions of
present and prespective FM and Television re-
ceiver owners that a good outdoor dipole an-
tenna is a necessity. As a result you’ll make more
money selling “Magic Wand" FM and Television
Aerials . . . and be able to promise, and deliver,
finest reception no matter where your customers
live. You'll make added profits from aerial in-
stallations, too. See your Ward distributor for
details on how to assure your full share of the
benefits of this major FM and Television Aerial
campaign, ot write:

e 0o s

FLEXITIP--loop tip eosy
to form

LONGER REACH--Gets
through wiring %
,—SOKDERUTE--SPMHEMS i
the work

I —_ 5

S

THE WARD PRODUCTS CORPORATION
1523 East 45th Street, Cleveland 3, Ohio
DIVISION OF THE GABRIEL COMPANY

T

EXPORT DEPT.: C. W. Brandes, Mgr.,-4900 Euctid Ave., Cleveland 3, Ohio WORLD’S LARGEST MAKER OF

IN CANADA: Atlas Radio Corp., 560 King St., W., Toronto, Ont., Canada

Over the Bench

— From Page 42

the one who has the best mastery
of radio theory.

It is superior understanding that
places him above his fellows. He

is never happy as long as there is .

something about a new circuit that
is not crystal-clear to him. A fuzzy,
half-comprehended idea of how the
circuit works is intolerable. Ie
has to know—not because of the
extra dollars he can make through
the knowledge, not so that he can
flaunt this knowledge, but simply
for the sake of knowing.

Such a one has no worries nor
fears about the future filled with
undreamed-of and complicated elec-
tronic inventions. He knows that
he will be able to take them in his
stride, for his prize servicing in-
strument, his firm grasp of radio
theory, knows no obsolescence I » »

The Neotehook

— From Page 43

cords, it can be eliminated by slip-

44

ping 3% inch wide braided loom
over the entire length of the cable
and soldering to the connector cas-
ings at each end. It is not necessary
to remove intermediate connectors
as the loom balloons sufficiently to
pass any fitting up to 1 inch in
diameter.

Ross Schaefer

New York 33, N. Y.

Finding Wire Breaks

Here is an idea for a device use-
ful for hunting for “under-insu-
lation” breaks in line cords, coils,
etc. Take two snap connectors from
a #647 Mini-Max battery and sol-
der one to the bolster of a pocket
knife as shown. Solder the other
one to one end of a piece of wire,
the other end of which has a phone
tip on it to plug into an ohmmeter.
This wire is “snapped” onto the
knife and the other lead from the
ohmmeter is clipped onto the wire
in which it is suspected there is a

= To Page 50

§ AERIALS FOR CAR AND HOME

S
5 SECOND HEATING--
Soves time and power

g

3 A :
DUAL HEAT--35% reserve |
heat for chassis soldering }

| S107 Single heat
0207 Dual heat

100 watts ]
110 velts

60 :ydes.\j
The new Weller Soldering Guns with
Solderlite plus the fast 5 second heat-
ing help make service work more prof-.
itable for radiotelevision and appliance
service men, electrical maintenance
men, electric motor rewinding and re-
pair shops automotive electrical serv.
ice. A useful and time-saving tool for
laboratory workers, experimenters,
hobbyists, telephone installation and

maintenance men. See your radio parts

distributor or write for bulletin direct.

812 Packer St., Easton, Pa.

WELLER

MANUFACTURING CO.

In Canada: Atlas Radio Corp., Ltd., 560 King St.,
N. W., Toronto, Ont.
Export Dept.: 25 Warren St., New York 7, N. Y.
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THE progress being made with

high fidelity reception was re-
cently demonstrated by RCA in
their exhibition hall in Radio City.
The demonstration consisted of al-
ternately playing two pianos. One
of the pianos was on the stage in
the theater, and the other was in
a specially constructed broadcast-
ing studio located in a remote part
of the building. The latter piano
in the studio was heard through a
radio set placed on the stage along-
side the other piano. The audience
was challenged to distinguish be-
tween the music coming from the
local and remote instruments. The
radio reproduction of the music
was apparently so lifelike that mem-
bers of the audience were unable
to detect the difference. It was
pointed out that modern improve-
ments in broadcasting studios as
well as in receiver design helped to
make such high fidelity possible.
The importance of acoustics at both
transmitting and receiving ends was
emphasized.

The VT (proximity) fuse, which
was used extensively during the
war, is used by General Electric’s
Research Laboratory in Schenectady
to regulate the movement of labora-
tory personnel in and out of a cor-
ridor. As a person walks along a
corridor on the third floor of one
of the laboratory buildings, his mo-
tion is detected by a microwave
transmitting-receiving unit, which
operates red and green lights visible
to persons leaving offices and work-
shops along both sides of the pas-
sageway. This system is useful in
warning one, by means of a red
light, that he must be careful to
avoid barging into another person,
especially when delicate instruments
are being handled.

RADIO MAINTENANCE ® OCTOBER 1947

The RMA reports that more tele-
vision receivers were produced in
JTune 1947 alone than in the entire
year 1946, and FM-AM receiver
production for the first six months
of this year was two and a half
times that for the same period last
year. Altogether, over eight mil-
lion radio and television receivers
were produced between January and

June 1947.
A LOUDSPEAKER SYSTEM, having
a million times the intensity of
the ordinary voice, was developed
during the war for broadcasting to
the ground from an airplane at
10,000-foot altitudes. Known as
“Polly,” this 2000-watt sound sys-
tem was used successfully by the
U. S. Navy in the Pacific area to
persuade Japanese troops on by-
passed islands to surrender, accord-
ing to Harold Burris-Meyer of the
Stevens Institute of Technology,
Hobaken, N. J., who spoke on the
General Electric Science TForum
here. During the war, the system
was assigned to a project in the
physics section of the National De-
fense Research Committee, which
developed such a group of weapons.
In the “Polly” system, said Mr.
Burris - Meyer in the WGY and
WGIEM broadcast, “There are two
speakers, each consisting of 36
speaker units. They create a sound-
intensity level in excess of 130
decibels at a point 30 feet in front
of the loudspeakers. This is some-
what over a million times the in-
tensity of my voice coming from
your loudspeaker.”

Clearing up the by-passed islands
and orgamzmg occupied territory
were tasks in which Polly played
an important role, he explained.
“Polly first announced to many by-

- To Page 50

[ BuiLT FOR
" SERVICE

® Here are two more of the famous Stein
cartoons that “sell with a smile” and draw
attention wherever they’re displayed. Each
cartoon is in full color with an easel back
for easy setup anywhere in your shop.

Put ’em in your window and watch
people stop! Put ’em on counters, shelves
or cash registers and watch your business
grow! GET THE SET OF FOUR
TODAY FROM YOUR CUNNINGHAM
DISTRIBUTOR.

For expert guidance—TURN THE PAGE *

P unningham

 Hectron Tubes

; A
i .~ RADIO. CORPORATION OF AMERICA

Harrison, N. J.

product of

45



ELECTROLYTIG |
CAPACITORS " |

Ses your focal jobber! He
has an interesting offer for
you relative to our ‘‘Get-
Acguainted'’ plan!

llinois Condensers are rec-
ognized for their superior
performance, They stand up
In ali climates and under
the most varying ‘conditions,
because. fine workmanshlp,
plus the purest of raw ma-
terials, goes into their manu-
facture,

Illnols Condensers will not
let you down, Your reputa.

tion Is our reputation
when you use fllingis. J
Since we both take pride

in our work—
Let's Get Acquainted
A copy of our latest
catalogue s yours
for the asking.” We
invite your
inquiries,

8

ILLINOIS CONDENSER. CO.

1616 NORTH THROOP STREET' » - CHIGAGO: 220 1L

E.M.C. Model 101-B

VOLOMETER*

(trade name)

ONLY $20.95

In Portable case—$24.95
s °
5 DC and 4 AC voltage ranges, 3
current ranges.

(illustrated)

®
Resistances from 1/20 ohm to 20
megohms in 4 ranges.

°
AC volts 25 cycles to 1 megacycle.
Multiplier resistors accurate to 1%.
42" meter.

°
WRITE for full information about this’
and other models.

ELECTRONIC MEASUREMENTS CORP.

114 Liberty St.. New York &, N, Y.
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Home
Recorders

— From Page 28

the stylus to be so great that the
walls between the grooves are
broken down. This will cause the
playback needle to jump grooves or
frequently sound like the “broken
record” routine. If too low a level
is used, the playback pickup will
not have enough output, and the
signal to noise ratio will be unfav-
orable. Most recording outfits have
an indicator which allows the oper-
ator to gage the audio level and
keep it proper. This indicator
usually takes the form of a neon
bulb or a db meter. Manufacturer’s
recommendations as to audio level
should be closely followed. If there
is definite doubt as to the proper
audio voltage which can be safely
applied to the recording head, cata-
logs which list the head itself will
often state the RMS rated audio
voltage allowable. Normally, the
recording unit as a whole will not
need the maximum value of audio
voltage at which the head is rated
and, in fact, will jump the grooves
at this value. It is important to re-
member that application of any high
DC voltages will ruin almost any
cutting head, and one should be
extremely careful when handling
the cutting head leads. The best
policy is to leave the power off dur-
ing such handling.

4. Tone Control adjustment. The
most favorable position of the tone
control is usually a matter of taste.
However, if the user is not familiar
with tone effects, he may feel that
his records “don’t sound right”

simply because this adjustment is

not properly made. The serviceman
can use his previous experience in
broadcast receiver tone controls to
good advantage in this connection.

So far, we have considered
troubles which might arise in con-
nection with styli, blanks, and oper-
ating techniques. An additional fac-
tor is mechanical failure or mal-
adjustment. Some of the most fre-
quent mechanical troubles are due
to: ‘

1. Improper engagement of worm
drive. On the arm type, the lever
(follower arm) under the chassis
should firmly engage the feed screw.
This condition can be checked for

by putting the control lever in the
cutting position or in some types
simply lowering the pickup arm
over the turntable. The arm should
then be gently pushed to the right
and the left. There should be no
play; if there is, the worm drive is
not engaging properly. If the en-
gagement is so loose that slippage
occurs or so tight that motor speed
becomes uneven, adjustment should
be made on the follower arm spring
screw. It will also be found that
too loose an adjustment of this
screw will produce uneven groove
spacing.

2. Recording arm mounting out
of adjustment. Most arms are po-
sitioned at the pivot end by a U
shaped link, and the follower arm
post. Failure of the arm always to
return to the same height may be
due to improperly adjusted o
broken spring or the follower arm
binding in the pivot post bushing.
This binding may also result in
trouble in raising the arm from the
horizontal position. The proper
remedy is application of petroleum
jelly to the follower arm post. The
lubricant should be worked in by
alternately raising and lowering the
recording arm.

3. Uneven speed. This is ordi-
narily due to something wrong in
the drive mechanism. Sometimes
the idler wheel wears excessively
and loses friction. Dirt or dust in
the idler or motor bearings or for-
eign matter on the inside surface
of the turntable can also cause poor
speed regulation. These troubles
are more likely to show up in re-
corders than in phonograph record
players because of the heavier load
applied when records are being cut.
The result of poor speed regulation
is distortion due to raising and low-
ering of pitch in tones reproduced.
The resulting sound is similar to
that produced when someone is
slowing down a record player turn-
table.

Lubrication

Like other types of machinery.
recorders have moving parts which
need oiling. It has already been
pointed out that petroleum jelly is
recommended by manufacturers for
the pivot post bushing. Motor and
idler bearings should occasionally
be lubricated with a few drops SAE
#10 pure mineral oil to insure
proper operation. ¥ ¥ ¥
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To avoid delay when writing to the manufac-

turer give issue and page number

ANEVV 40-page booklet entitled
“How To Pass FCC License
Examinations” has been issued by
the Cleveland Institute of Radio
Electronies. This booklet gives ex-
tensive information about the re-
quirements for obtaining FCC com-
mercial operators’ licenses and
proper procedures for obtaining
these licenses. Included are: list
of requirements, extracts from vari-
ous government pamphlets, extracts
from the amended Communications
Act of 1934, extracts from “Rules
Governing Commercial Radio Op-
erators,” information about exam-
ining offices, list of FCC publica-
tions, and suggestions about meth-
ods of study for the examinations.
A copy of this booklet can be ob-
tained free of charge by writing
to the Cleveland Institute of
Radio Electronics, Terminal Tower,
Cleveland 13, Ohio.

Data about the history and char-
acteristics of ceramic capacitors are
included in a booklet entitled “Why
Ceramic Capacitors” issued by Cen-
tralab. Historical facts and reasons
for the increasing popularity of the
ceramic dielectric type of condenser
are included. Can be obtained with-
out charge from Centralab Division
of Globe-Union, Inc., Milwaukee,
Wisconsin.

-

A 23-page catalog entitled, “Test-
ing Equipment and Panel Meters,”
issued by the Supreme Instruments

RADIO MAINTENANCE ® OCTOBER 1947

Corporation, includes descriptions
of the Supreme line of test equip-
ment, including tube testers, AF
and RF oscillators, signal tracers,
oscilloscopes and multimeters. A
photograph of each type of instru-
ment is shown. This publication is
designated Catalog No. 447 and can
be obtained by writing to Supreme
Instrument Corporation, Green-
wood, Mississippi.

Howard W. Sams & Co., Inc,
publishers of Photofact, have pre-
pared three new service information
folders which are available without
charge to all radio servicemen. The
first of these is a complete Cumu-

lative Index to more than 1,000
postwar radio receivers, combina-
tions, record changers, recorders,

and sound amplifiers. The index is
arranged alphabetically and by mod-
el number indicating the proper
Photofact folder to use for com-
plete service information on any
of the models listed. The second
folder describes five good, simple
ways to file Photofact folders in-
cluding the new “30 second” meth-
od. These data on filing are also ap-
plicable to other servicing material
in loose-leaf or folder form. The
third folder offered by the Sams
Company is a specimen Photofact
folder covering a popular radio
phonograph combination. All three
of these servicing aids are avail-
able without charge to radio serv-

— To Page 50

JOHN RIDER SAYS...

Put a roof
over your business

It’s tempting fate to run
a business without the
protection of insurance
against property dam-
age and bodily injury. Accidents will
happen—and a heavy claim, or a series
of minor claims, are often sufficient to
wreck an enterprise that has taken years
to establish.

Radio servicing is not without jts
hazards. One of your workers may sus-
tain injury while erecting an antenna
—or may drop a pair of pliers through
a skylight. In any event, the responsibil-
ity is yours. That’s why it is important
to give your business the coverage that
insurance affords.

Suitable and adequate insurance re-
lieves you of the financial responsibility
of settling claims. Its cost is low in rela-
tion to the protection it provides and
the confidence it generates in the minds
of employees and customers alike.

(unmingham
. Hectron Tubes

B A producf of i e
RADIO CORPORATION OF AMERI(A
. - ‘Harrison,N. J.
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Dial Belt Kit
Cable Kit

G-C SERVICEMEN'S DIAL
BELT KITS

The best belts for all sets. Easy
to install. Supplied in kits of various sizes
with steel box. No. G-25—Kit of 25 belts—
List $5.70. .

G-C HARDWARE
LABORATORY

40 jars of over 2100
essential electronic
hardware items,
screws, nuts, lugs,
parts, etc. All
items you need. No.
6604—List $24.00

G-C RADIO SERVICE
CEMENT

Best cement for speaker and
radic work. Suitable for ce-
menting replacement cones.
Flexible, vibration proof, water
proof and fast drying, Will
cement most anything. No
30-2—2 ozx. bottle with brush
—List 50¢

G-C DIAL CABLE
KIT #1

Contains four 25 ft
spools of popular

Moo X
| Ngm‘

e J

o dial cables with
o=, assortment of eye:
" lets and clamps

No. 77-SK—List $4.76
Sold By All Jobbers
Write For Our Catalog

GENERALCEMENT Mfg. Co., Rockford, I, U.S
Manufacturers of over 3,000 products

Sales affices in pri cities
& ks

RADIO SERVICEMEN!

S‘““ NOISY VOLUME

CONTROLS WITHOUT
REMOVAL FROM CHASSIS

Quietrole is a highly effec-
tWve cleaner and lubricant
now widely used and highly
recommended by service-
men, Quietrole restores
over 75% of noisy controlg
to nermal where dirt and
grime are the cauge of
this condition, and
Quietrole prolongs the
life of all controls.

A small charge to
the customer by ser-
vicemen assures
you of additional
profit from” a sat-

tsfled customer.
A 2 oz bottle
@ $1.75 con-
tains enough

Quietrole for 50

applications,

If vour distributor can-
not supply you, order di-
rect and include the name of
your nearest distributor,

Distribufors’ inquiries invited., $]_75

QUIETROLE DISTRIBUTING CO.
395 St. John Street, Spartanburg, S. C.

RIS

SOLDERING IRON

Hexacon Electric Company announces a
new electric soldering iron. This iron can
be furnished with /g inch or /4 inch diame-
ter tip and in 40, 50, or 60 watts. It is very
light in weight, reducing operator fatigue,
and is suitable for intricate, close-quarter
work.

Works on regular 110 or 220 volt line
circuit, DC or AC current. Heating ele-
ments are of nickel-chromium resistance
wire, insulated with mica and are -easily
replaceable. Removable tips are hard drawn
copper and each iron is furnished with a
stand.

For further information write to Hexacon
Electric Company, 250 W. Clay Avenus,
Roselle Park, N. J.

FOLDED DIPOLE

Hlustration shows the Ward folded
dipole FM antenna assembled with reflector
kit for use in the 88-106 mc band. For com-
plete information about this and the Ward
straight dipole, which also is available with
or without the reflector kit, write Ward
Products Company, 1523 East 45 St
Cleveland 3, Ohio. Both types are avail-
able for use in the 44-88 mc television

new
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TUBE PULLER

Built for use with miniature tubes such as
6AGS5, 50B5, etc., the Amo Miniature Tube
Puller enables easy removing and replacing
of the tubes in "hard-to-get-at" places with
a minimum of effort. A tube is extracted
by pressing the Amo down on it and lifting.
Replacement in the socket is accomplished
by pushing the tube into place, then press-
ing release button. Further information can
be had by writing Salescrafters, Inc., 510
N. Dearborn St., Chicago 10, Ili.

PREAMPLIFIER

A phono preamplifier for use with the Gen-
eral Electric variable reluctance pickup re-
cording head is made available by the
Specialty Division of the company's Elec-
tronics Department. Utilizing a dual triode,

— To Page 50
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All data and hasic knowledge
in radio and electronics
digested into 12 sections...
in a complete, quick to find,
easy to read, handbook form.

Plan every operation in radio and electronics with the Radio Data
Book. This new radio bible will be your lifelong tool . . . you will use it
every day, on the board, at the bench, in the field! Use it for construc-
tion, troubleshooting and testing. The RADIO DATA BOOK will be
your invaluable aid in design, experiment and in layout. It will help
make your production better, faster and easier. In any and every oper-
ation in radio and electronics, you will use the RADIO DATA }{O

K!

CONTENTS
Eoch section is o COMPLETE coverage of its subject . . . 12 sections . . . 12 books in ONE!
1000 pages. .. Schematics . . . Accurate photographs . . . Specially prepared drowings . . . White *

s on black charts . . 2
Section 1.

. Diagrams . . . Isometric projections and exploded views.
THE 150 BASIC CIRCUITS IN RADIO.

Every circuit is analysed and explained in @ Johnny-on-the-spot reference for s
ony occasi n. ?
COMPLETE TEST EQUIPMENT DATA.

Know more about the test instruments you now have . .
want to buy . .. They're All in here—impartially described!

TESTING, MEASURING AND ALIGNMENT.

Section 2.

. Find the new ones you

Section 3.

radio circuit . . . Dynamic alignmeni—AM, FM and TELEVISION made easy witl
the Oscillograph . . . Scientificsuse of the Yacuum Tube Voltmeter, Signal Generat-
ing Equipment and other basic instruments.

ALL ABOUT ANTENNAS.

AM-FM-Television . . . design, installation, characteristics, construction and feed.
SOUND SYSTEMS.

Planning, mstalling and servicing a PA System. A complete chapter on every
component . . . How to select and combine components . , . estimating costs . . .
even acoustic requirements!

ELECTRICAL AND PHYSICAL CHARACTERISTICS OF RADIO COMPONENTS.
Know the size, the power, the shope! A quick reference on the construction and
design of any circuit or equipment.

COMPLETE TUBE MANUAL: Receiving, transmitting and Commercial.

A flick of the pages brings you to oll the data and ratings of any tube made!
CHARTS, GRAPHS AND CURVES.

Quick calculation devices . . . Plotting curves, nomographs, rules and tables for
speedy solutions to radio problems.

CODES, SYMBOLS AND STANDARDS.

Handy reference to all radio symbols and abbreviations; code symbols, phrases
and characters . . . Where you want them ., . When you want them!

Saction 10. 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM PERFORMANCE.

Find any circuit you want with complete parts lists and specifications . ., One tube
receivers to complete AM, FM and Television receiver circuits . . . Amplifiers . .
Transmitters . . . Test Equipment and Control Circuits , ., . All with the lotest

Section 5.

Section 6.

Section 7.

Section 8.

Section 9.

é
|

engineering refinements.
3 Section 11. DICTIONARY OF RADIO AND ELECTRONIC TERMS,
% Section 12. RADIO BOOK BIBLIOGRAPHY.

Simplified operafion of the Oscillograph . . . See what's happening inside cn\‘ ﬁz complete hooks in one Only $5.

g =

. Handsomely bound in RED and GOLD
The RADIO DATA BOOK is a work of complete authority, pre-

ared by engineers with many years of practical exj:erience. ey
Eave been assisted by the Boland & Boyce staff of edizors skilled in
preparing electronics manuals for the U. S. Signal Corps for many
years. These men have worked for several years gathering material
for this book . . . all the knowledge of radio principles and operation
... all the statistics . . . all the newest developments in electronics. . .
every possible angle and detail. Eighteen months were spent digest-
ing this material into the most concise, the clearest, and the most
readable form. The result is this invaluable manual . . . The RADIO
DATA BOOK. Whether you use this book for general reference, for
scientific instruction, or for education, one thing is certain —the prac-
tical help, the daily usefulness you will derive from it will prove to be
worth many, many times its astonishingly low price!

Advanced Sale. .. first print ing, Only 10,000 available. .. To
make sure to get your RADIO DATA BOOK, mail your order NOW.

07 Less than 42¢ per book!

MAIL THIS COUPON TODAY!

BOLAND & BOYCE INC., PUBLISHERS
460 BLOOMFIELD AVE. MONTCLAIR 3,N. J.

Please send me a copy of

THE RADIO DATA BOOK  Enclosed is $5.00.

cary .. ..
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Trade Lit

- From Page 47

icemen. They can be obtained by
writing direct to Howard W. Sams
& Co., Inc., Indianapolis, Indiana.

The Carter Motor Company has
announced the release of the new
sales bulletin No. 447-J. Descrip-

tions are given of dynamotors, con-
verters, genemotors and the “Mag-
motor.” Photographs, voltage and
current ratings and physical con-
struction of each unit are given in
this bulletin. To obtain a copy,
write to Carter Motor Company,
2644 North Maplewood Ave., Chi-
cago, Il

The Talk-A-Phone Company has
just released a new descriptive
sheet UL-1 and a twelve-page cata-
log describing their intercommuni-
cation systems. Well illustrated
with photographs and line draw-
ings, the catalog gives mechanical
and electrical descriptions as well
as layout diagrams showing how
various Ssystems operate. Systems
using up to 100 stations are de-
scribed. A copy is available with-
out charge by writing Talk-A-
Phone Company, 1512 South Pu-
laski Road, Chicago 23, Il

BOOKS

Mathematics for Radio Engineers,
by Leonard Madutner, published by
the Pitman Publishing Corp., 327
pages, price $5.00.

An excellent mathematics hand-
book for the practicing engineer in
his daily work. This book will also
be found very helpful to the stu-
dent who wishes to learn more

TELEVISION

FRONT END
Will Handle 13 Channels

from 1 to 13 can be used. This allows a s

and then install the others as desired fo

slight extra cost.
77 PICTURE TUBE
10 51 Sq. In. Picture $229'50
Complete pictorial data and schematic of
chassis for placement of components and
also instructions for wiring.

TELEVISION ASSEMBLY

In Simple Assembly Form

It is so flexible that any number of channels

with the channels now in use 2.4.5.7.9.11.13

This is not a Kit but an assembly—aligned and
tested, ready to use when delivered by following
simple instructions.

HERE IS WHAT YOU GET
29 RCA tubes—10 in. Flat Surface CR Tube—
Factory wired and pretuned for all 13 Television
Channels—12 in. Heavy Duty RCA 6.8 oz. slug
speaker—Specially designed Dipole Antenna with
60 fi. lead in—IF Video and Sound Strip*—
Power Supplies.
Easier to operate than your Home Radio.

T
*Patent

tart

r a

127 $259.50

PICTURE TUBE
75 Sq. In. Picture
The Television Receiver after complete

assembly to be used on 110-125.Volt~—60-
Cyele Only.

GUARANTEED to operate to your satisfaction when simple directions are followed
10% deposit with order—balance collect—all prices f.o.b., Brooklyn, N. Y.

387 BUSHWICK AVENUE
BROOKLYN 6, NEW YORK

CO.

about the subject. Practice prob-
lems are included in all sections of
the book and a list of answers tc
these is also provided.

Electronically
Speaking
— From Page 45

passed units that the war was ove:
and gave directions for surrender,”
he said. “In this task, Polly saved
a great deal of time and eliminated
the possible necessity of a consider-
able amount of fighting. Enemy
military personnel were told to re-
port to a specific beach, where
Naval craft would meet them. Polly
also aided in mobilizing the natives
on various islands to search for
missing aircraft.”’

The Notebook

i@ OHMMETER
STy

break. The break can then be de-
tected by prodding the wire with
the point of the knife.

Edgar M. Carnes

South Zanesville, Ohic

The Industry
Presents
= From Page 48

the device matches the pickup's impedance
to an amplifier input circuit as well as
furnishing the necessary preamplificatior
and tone compensation.

SIGNAL TRACER

The new model TS-5 "Pocket Stethoscope"
is comparable in performance to bench

50

type models TS-2 and TS-3 and features

OCTOBER 1947 ® RADIO MAINTENANCE



lightness and small physical size. The unit
contains its own PM dynamic speaker with
provisions also made for headphone opera-
Hon. An RF vacuum tube volimeter may be
made of the instrument by plugging any
standard Volt-Ohm-Milliammeter into a jack
provided for the purpose. The instrument
operates on |15 volts AC. An illustrated

folder describing further details of opera-
tion will be mailed upon request fo Feiler
Engineering Co., 422 South Dearborn St.,
Chicago 5, 1ll.

E
MULTIMETER

The Precision Multi-Master Series 858 test
set has 54 AC and DC ranges. Eleven push-
buttons are provided to select any of these
ranges, and the sensitivity is 20,000 ohms

per volt. Resistances as high as 60 megohms
and voltages as high as 6000 volts can be

Opens Up New Mark

OFFICES

E Tl

HOMES

DOCTORS or-
, dentists, lawyers,
f:l‘;\etss. jarmsall potenti alsales.

a pa

and

Low

List Price

delivery.

ets | Complete, Ready-to- Use
% | Model JMR consists of
3 ckaged Master and

Remote, includin
50 teet of cable, Lat-

est design! Top
priced! Simple to

install, Easy t

Add 5% West of Rockies

Contact your IOf:a
distributor for imm

Features of Model IMR
117 Voit AC o DC operation.
2.5 watts of power.
4in. PM Alnico V S:peaker. "
Volume control with on-o0
switoh.
geparate press
Remote station
talk switeh.
tive cas
Aw«::s(i:n:;. Hammertone fi

et

lete

VAILABLE . . . A comp :
?’l‘;\seoofAU.L. Approvedtlntercom

{ i nt.
munication Equfpme ]
1 Masco | For descriptive‘hter?turﬁ or‘:t't;ecn‘
ediate jnformatjon write directly

tory. Dept. 0

g tubes

.to-talk switch.
q -to-
qudh’l‘[" has press

t alyminum
nish.
o operate.

$39.95

MARK SIMPSON MANUFACTURING CO., Inc.

©32-28 49th Street

v Long 181and Cify 3,

SOU@ SSTEMS und Accessories

RAvenswood 8-5810-1:2-3-%

measured. There is also provision for in-
sulation testing up to 600 megohms. For
further details write to Precision Apparatus
Co., Inc., 92-97 Horace Harding Blvd., Elm-
hurst, L. 1., New York.

Gremlins—or
intermittents

-+ From Page 13

tion in the voltages controlled by
these resistors.

And now let us take up some
miscellaneous considerations in con-
nection with intermittents:

Line Voltage

If the intermittent condition
shows up only at certain times of

RADIO MAINTENANCE & OCTOBER 1947

the day, it is probably a function
of line-voltage. A voltage regulator
is a great help to check such con-
diticns. The tapped-secondary type
can be had quite reasonably in the
low current rating needed. Three-
way portables are notorious for be-
ing intermittent on AC. A weak
rectifier or mixer tube or a bad in-
put filter condenser will cause the
oscillator to drop out when the line-
voltage goes down. Unless these
sets can be made to operate down
to 100 volts, they are not satis-

factory.
Another annoying intermittent is
the one that mushes up at certain
- To Page 54

Learn about this modern dynamic approach
to radio servicing with ONLY BASIC TESY
EQUIPMENT.

... Fully described in @ 120 poge book
available from your Precision Distributor or
factory at 35¢.

+ + o Schools are invited to inquire regarding
quantity orders from our Educational Division.

APPARATUS COMPANY INCw
’ ELMHURST 2, N. ¥,
Manufacturers of Fine Test Equipment. ;
!Al{lo * TELEVISION o TRICALE ¢ tug-“' Y
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LEVISION RECEIVERS

Modern Bench Construction
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"GET ARTICLES
SUCH AS THESE

Our readers have given the articles
illustrated here unprecedented ac-
claim. They are unanimous in their
indorsement of RADIO MAINTENANCE
as an aid in their work—a reference
in their libraries—and a vital tool in
their shops!

Radio Maintenance has filled a breach
that has existed in the radio field for
a long time. Already 30,000 service- -
men read Radio Maintenance every
month because it is devoted entirely
to the radio service -technician.

The Radio Maintenance staff special-
izes in the preparation of articles on
every phase of radio maintenance in
series form which may be filed and
used for reference. The leading arti-
cles cover everything for the radio
serviceman on Television, FM and
AM; Test Equipment; Electronic Appli-
ances; Tools; Antennas; Alignment;
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Troubleshooting; Repair; Construc-
tion; Pickups and Sound Amplification
-and Reproduction Equipment. Also, in
RADIO MAINTENANCE each month
there are departments on hints and
kinks, the latest news of the trade,
review of trade literature, radio- Aﬂ “nllsual Gual' 3nt39
men’s opinions, new producfs and Send In your order today—your first issue will
news from the organizations. All arti- be mailed to you immediately. Read it through
cles are presenfed in a sfep-by-sfep and examine it—if it does not mect with your
] 3 o d expectations, motify us within ten days—and
precision S'Y'el deal"Y illustrated with your subscription will be cancelled—your money
schematics, accurate photographs, refunded in full.
specially prepared drawings, white
on black charts, color diagrams, isom-
etric projections and exploded views.
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SAVE $1.00 BY SUBSCRIBING NOW
UNDER THIS SPECIAL OFFER

~ REVE OF FIRADE
LITERATIRE
¢ I—

Get your subscription now at this spe-
clal Introductory rate—Extra value
now —Extra value every month in
RADIO MAINTENANCE.



MONEY?

ASSEMBLING COIN RADIOS

Thousands of dollars have been made
during the past year by wide awake radio
amateurs who have instalied coin radios
in Hotels, Hospitals, Motels and Tc_>ur6sf
Cabins. Great demand — No experience
necessary. 7

Average Profit

e
h w $25 Per Set

if Sold Outright
Much More |f Operated ona Rental Basis!
We supply complete chassis with é tubes,
quarter coin siot and one or two hour
timer ready to place in walnut cabinet.
Furnished with foolproof lock and coin
box. Fill out order blank and mail to:

EICHEL ELECTRONIC CORP.

EVANSVILLE 8, INDIANA

| EICHEL ELECTRONIC CORP.
EVANSVILLE 8, INDIANA

No. PLEASE SHIP ME:

Amt.
Cabinets with
lock @ $6.75 o

~ |6 Tube Chassis ‘ l

@ $16.50

Timers @ $6.50 )

[ understand the above three items
include all the parts for your latest
model coin operated radio.

TUBULAR ELECTROLYTICS
Fresh stock Fully guaranteed

20 mfd. 150 V. ............ ..... 19 for $1.79
20-20 mfd. 150 V. .. ... ... ... . 10 for 249
8 mfd. 450 V. . 10 for 1.83

Postage extra. 25% deposit on coD,
Write for our free bargain lists featuring
“AMERICA’S BEST BUYS”
POTTER RADIO CO.
1314-M McGee Street Kansas City 6, Mo.

ARE YOU GETTING OUR
FLYERS 2 7 ?
If not, PRINT your name and address on
a penny postcard. It will mean dollars
in the bank for youll Ask for our latest
catalog and flyer. Dept. RM
RADIO EQUIPMENT CO.,
377 E. N ST.,
LEXINGTON, KENTUCKY
“'"YOUR FRIENDLY PARTS HOUSE*®

Gremlins—or
Intermittents

— From Page 51

times of the day in the home loca-
tion. Often it plays perfectly in
the shop. The trouble lies in a tube
afflicted with secondary - emission.
At a certain critical line voltage,
the plate current of the tube —
usually an output—starts to creep
and keeps right on going up to the
point of plate - current saturation.
Below this critical line voltage, the
operation is perfectly normal. Rais-
ing the line voltage to 125 volts for
a few minutes should reveal this
state of affairs.

Heating

-If the set cuts out only after it
has been on for some time, heating
is probably the factor that is caus-
ing it. Quite often such a set will
not cut out unless it is in the close
confines of the cabinet, which
makes it very hard to service. In
that case, an infra-red lamp is very
fine for focussing the heat where
you want it while the set is on the
bench. A coil, condenser, or trans-
former that is sensitive to heat will
quickly show its hand in the rays
from one of these “health” lamps ;
but do not leave the lamp focussed
at short range on the set for con-
siderable length of time, or you
will have the wax dripping out of
the condensers. That thing is hot!

A bad volume control can cause
an intermittent condition if the
slider makes a poor connection with
the resistance element, but this is
so obvious that the customer usually
points it out to you himself.

In conclusion, let me point out
that most intermittents are due to
bad condensers, bad tubes, bad con-
nections, bad coils, bad resistors.
They can usually be located by tap-
ping, pounding or twisting the
chassis, moving wires with a pair
of tweezers, or checking resis-
tances. The cutting-out can occa-
sionally be hurried by varying the
line voltage or by applying local-
ized heat.

The use of an out-board tuning-
eve is of great aid in roughly seg-
regating the source of the trouble.
Keen observation will soon show
that every cause of intermittent ac-

tion has its own peculiar identify-
ing symptoms, and this acquired
knowledge is the very best tool for
working on such cases.

Unfortunately, there is no sov-
ereign, magic formula for locating
the trouble in all intermittents, for
the causes for this condition are so
many and varied that the technique
for cracking them must be highly
flexible. A sound grounding in the
possible causes for intermittent ac-
tion, with special stress being
placed upon the most common
causes, is the best aid the inex
perienced serviceman can have in
tackling such sets. That is what
this article has tried to give
you. ¥ ¥ ¥

The Organizations

— From Page 30

is a sample.
Ed.)

“New members must be approved
by the board before they can be-
come an approved member. Aftes
four months they can take an exam-
ination and become a certified tech-
nician. A membership card is given
and on it are the words ‘Certified
Technician’ ‘Approved’ or ‘Asso-
ciate.” A card is also given to the
apprentice.”

Verne H. Preston, Secretar

(See illustration —

The July issue of the Associ-
ated Radio Service Dealer News,
(Columbus, Ohio), shows this
group to be very active both tech-
nically and socially. Very signifi-
cant 1s the amount of space devoted
to the problems of FM service
work, showing that the members
are keeping themselves well in-
formed on modern developments.
For instance, the fellows were ex-
cited about the appearance of the
“Pilotuner,” which is an “FM tun-
ing unit in a cabinet, 5 tubes plus
selenium rectifier, AC operated 3
gang condenser and RF stages and
lists at only $29.95.” A new 8000
watt M station at Newark, Ohio,
was reported being received in
Columbus, although sometimes with
considerable fading.

In the social events column, mem-
bers of the group were preparing
for the ARSD picnic, which was
held on August 3. Congratulations
to J. P. Graham, able editor of
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“ARSD News,” on his interesting
newspaper and we hope that Rapio
MAINTENANCE can continte to be
worthy of nice things he says about
us in this publication.

From the Associated Radio
Technician of British Columbia:
“The regular meeting of the
Associated Radio Technicians of
British Columbia was held July 21
with President Al Johns presiding.
“After the routine business of
the meeting, the various chairmen
of committees were asked to report.
Bunny Cosman said all was in read-
iness for the annual picnic to be
held at Bowen Island August 10.
“The possibility of sharing an

office with the Vancouver Electrical | |
Assn., was discussed briefly before ! |

being tabled pending more informa-
tion.

“Wilf Munton reported the dates
for the annual convention were defi-

nitely set for September 24 and . §

25 in the Stanley Park Pavilion.
Most of the Radio and Electrical
Jobbers have offered full co-opera-
ton by participating in this excel-
lent opportunity to demonstrate
what they have to offer to the trade.
With many new lines now available,
many dealers may not be fully fa-
miliar with these goods.

“From the oral preview given by
the convention chairman, Wilf
Munton, it certainly should be a
must for every technician, dealer,
and salesman to attend one, if not
hoth days of the convention. Dur-
mg the daytime, many technical
talks and discussions are scheduled,
while entertainment will be pro-
vided during the evenings for those
who wish to spend a few leisure
hours in the company of new, and
renewed friends in the delightful
setting of the pavilion under the
majestic firs in Stanley Park.

“A large number of visitors are
zxpected from all over British Co-
lumbia as well as from points across
the border as far as Seattle, Wash-
ington to make this convention a
model for others and a credit to
British Columbia, a province well
known as the ‘Gateway to the Pa-
cific’ and in the fore-front of prog-
ress and leadership.

“The dates are — September 24
and 25 at the Pavilion in Van-
couver’s Stanley Park.”

MAIL COUPON BELOW FOR FREE COPY

Sam Beyer, Publicity
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It’s ready now—the new Concord Radio Catalog offering the greatest, latest
and most complete presentation of radio, electronic and television equipment
and supplies in radio history! Just off the press, this new Concord catalog is
packed from cover to cover with thousands of items to fill every radio and elec-
tronic need—Radio Parts, Radio Sets, Amplifiers, Sound Systems, Test Equip-
ment for every purpose, Record Players, Record Changers, Television Equip-
ment, Ham Gear, Kits, Receivers, Transmitters—160 pages of everything and
anything in Radio and Electronics. Complete showing of Amplifiers and Sound
Equipment—including famous Concord Multi-Amp Add-A-Unit Amplifiers.
Special bargain section offers hundreds of money-saving values in top quality,
standard-make parts—including scores of new items from nationally-famous
makers. Immediate shipment from stocks in two huge Concord warehouses
centrally located in CHICAGO and ATLANTA. Mail the coupon now for your
FREE copy.

WANTED—TRADEANS ON COMMUNICATIONS EQUIPMENT—Depend on Concord
for bighest trade-in valaes on communications receivers. Write, phone or call to tell us
what you have—or send it in for free appraisal.

TIME-PAYMENT PLAN—Buy your Radio and Electronic Equipment from Concord on
EASY PAY MENTS—Communications Recervers, Transmitters, Radios, Radio-Phonos,
Sonnd Equipment, Test Equipment. Write ns your necds.

Concord Radio Carporation, Dept. RM-107
901 W. Jackson Bivd., Chicago 7, lil.

Yes, rush FREE COPY of the comprehensive
new Concord Radio Catalog.

RADIO CGRPORATION

CHICAGO 7  * AI".ANT““’ 3 NG+ ettt v et entiiae e e n s
901 W, JACKSON BLVD. 265 PEACHTREE ST, | Address.. .o
LAFAYETTE R‘ADI_,O’ ‘ E (G721 0o & oMo 000006 State...v.viriannan
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THE PROBLEMS OF ORGANIZATION

TELEVISION RECEIVER INSTALLATION — This

article will initiate the serviceman into the first

step in television—its Insfallaflon

RADIO MAINTENANCE IN AVIATION

USING THE OSCILLOGRAPH FOR DISTORTION
MEASUREMENTS

MAY 1946

PA SYSTEMS—This articla covers initial layout of
a modern PA system In bars, dance halls, audi-
toriurns, etc,

TEST PANEL FOR 'I’HE MODERN BENCH
RINGING THE BELL

AUGUST 1946

AVC CIRCUITS

FM TROUBLESHOOTING

TELEVISION RECEIVER FUNDAMENTALS
RECORD CHANGERS

DECEMBER 1944

TELEVISION RECEIVERS , . , THE RF SECTION
TUNING INDICATORS
PAGRTE I‘IT THE OSCILLOGRAPH . . . HOW TO

S
REPLACING AUTO CABLES

56

Our first announcements of the availability of back
numbers of RADIO MAINTENANCE brought a re-
sponse much greater than we anticipated. As a result
we are continuing to comply with the demand of radio
servicemen for these back issues. We don’t know how
long we may be able to fill orders for the earlier issues
as the supply is dwindling fast, and some are already
sold out. Only those listed are now available, so if you
are anxious to get them, send in your request as soon
as possible.
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Here's the amazing new Meck

that s attached aasily to any radio.

beauﬁfu\ job in @ fine plastic cabinet. With

built-in FM antennd and prec'lsion velvet fun-
The Me M e

ing. h AM tunet is th towest . .
price of any Your cost . $14.85 The famous cMurdo sil 06 signal Generato? is
a servicema 'g dream- okc throud ‘70mc ot\‘fun-
damenta\s on 8 a'lr-tr'lmmed pands. This m‘athcen?
mshument i handle or FM st aal thal
ou ne d——accurate\y precision- Your cost at
'Atmo onlY $99.90.
precision 913
{ncrease tube sales with

is the workhorse of the
service om-

multimeter, pattery and

condenser tester Wi

a tube tester into one
i ol

bines 3 . 8 I | modern '\mpressive
necess S . A

v o} instrument that occupies @

minimum of counter space-

%
gﬁ;ﬁb;vesur\fh"‘ infor- eter provides poth cus”
i mation on tubes, M tomer and operator with
¢ the;eﬂare 22 roaming \ead‘: tf\_ multimeter. Just push FULL vigw of test re-
¥ utton. Stop in to see this fine 'mstrumenk at Almo 5 4 s, Inst 4 Vi
i now. Your cost . - ¢ 89 .50. - i ; % . sults. NS cument pane it
¥ & \uminaied by chromivm

rms. Ma r sel
for itself under the Almo pudget plan. Ask about
this plan next time YoU are in our store.

Phone
LO 3-9225
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Make more money by keeping your repair jobs moving.

Save time . . . telephone or mail your order to us as parts !
are needed ... We will fill your orders immediately . .. All
the best lines of standard parts and equipment are carried
in our large stock. We will give you fast, efficient service
whether yours is a large or small order. This speedy service
is No. 1 on our program to serve you ... to convert your
formerly wasted time into profits for you. Call or write us
today, mention RADIO MAINTENANCE and let us fill your
orders while you produce!

- 500 Reading Road
HUI-UB AND HU Cincinnati 2, Ohio
' PArkway 3617

Wholesale Radio and Electronic Components P. A. Equipment




