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when stamped

STANCOR

you get “plus-value”

PERFORMANCE!

When it comes to merchandise nothing means
more to any customer than the best service
possible from the equipment he has purchased
. « . Similarly, nothing means more to the
service man than the good will and increased
patronage of satisfied customers...STANCOR
has long recognized this truth and has zeal-
ously guarded its good reputation for quality
transformers by manufacturing the best pos-
sible merchandise from the best material ob-
tainable—and with that extra “Plus” in effort
... Remember, the Stancor identification on a
transformer is your assurance of “PLUS-
VALUE” for lasting satisfactory service.

stndardize o STANCOR- TRANSFORMERS

STANDARD TRANSFORMER CORPORATION - ELSTON, KEDZIE AND ADDISON - CHICAGO 18, ILL.
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in naﬁonalx"n:wguzines it's the successful shops
that are featured editorially. Note how many
carry photographs showing complete libraries
of Rider Manuals. Community Radio and Electric
Service of Wilkinsburg, Pa. is an example; was
recently featured in Radio Retailing for its
“Plus-Service”. At Community you will find all
fifteen volumes in daily use. For, from no other
single source is such essential information
available to shops called upon to service all
makes and all types of radio receivers — of

all ages.

For this reason the first fourteen volumes of Rider
Manual are time-savingly essential to the aver-
age shop. These volumes alone cover the years
when over 80% of the sets now in American
homes were issued. (From 1920 to 1942 inclusive.)

RIDER MANUALS NOW IN 16 VOLUMES

Volume XVI (To be published in Oct.)...$ 6.60
Volume XV (Incl. “How It Works” book) 18.00

Volumes XIV to VIl (Each volume)............ 15.00
Volume V..ot 11.00
Abridged Manuals 1 to V {(one volume).... 17.50
Record Changers and Recorders................

2000 Pages, plus
200 page ‘“‘How
1t Works” Book

Covers sets issued
during 1946 and
some previously

unpublished pre-
war models. Con-
tatins 530 Rider-ex-
clusive “clarified-
schematics.”

$18.00 COMPLETE
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Community has all fifteen Rider Manuals

9.00 \

RIDER'

’N »uccassrua. SERVI

*(and Volume XVI on order)

Too, the information on these receivers is the
OFFICIAL AUTHORIZED servicing data direct
from the service departments of the companies

that made the sets. No one knows better than

the manufacturer what procedures are best for

his product. That is the basis for the authority

and the success of Rider Manuals.

And you get this dependable information at the
earliest possible date. For, Rider Manuals are
now being issued three times a year!

Rider investments. They keep
pouring out profits for you. Copies of Volume
1, bought 17 years ago, are still benefiting their
owners. So, be sure your shop has the sign of
successful servicing — all fifteen Rider Manuals.

Manuals  are

/J/.s’f a7/

THE TIME-SAVING

MASTER INDEX

Fer Rider Manuals

For Vols:1:te XV; Abridged Vols. | to"V and
RCA-Cunningham Edition. It covers 21,384
pages of Rider Manuals (all editions except ¢
Vol. XVH) for years 1919 through 1946,

. Lontains 40,000 cross:
__references and listings. 204 Pages :
—8% x 11 inches.

$1.50

i
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704 Pages . . . $6.60
PLUS SEPARATE

“"HOW IT WORKS”

BOOK

Important
Policy
Anhouncement

Because of the current high,
receiver produciion rate,
Rider Manuals wiil be issued
three times a year, as long
as existing conditions con-
tinue. This will provide in-
dependent servicemen and
dealer-service-shops with
complete information at the °
earliest possible date, on
those new sets which may
require adjustment or repair.
This accelerated publishing
schedule is but another ex--
ample of our alertness to
meet your radio
servicing data needs
greatest economy

receiver
with
to you.
Rider Manuals represent,
""Seventeen Years of Service
to the Servicing Industry’’.

JOHN F.RIDER

Publisher, Inc.
404 —4TH AVE., N.Y.,(tal . Y-

Export Agent:
Rocke International Corp.
13 E. 40th St., New York City
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@ A twist of the knok . . . the positive
wink f the indicator eve . . . o ylance
at. the big_ easy-to-read dial through the
prec ssor: gointer . . . anather glence af
the muliiplier switch-—and you've got
your capexitance or resistance reading.
Powet fcc-or and leakage resadings also
avaiicble ~with equal simplici-y. Therks
for shoris and opens. it's all dore in a
jiffy—yet with real accuracy. '
That's what you get ia the Asrovox
Modz 76 Tapacitance-Resistance Bridge
just emerged from the Aerovox Engineer:
ing :Liborztory in response o the de-
mand for a simple, accurate, modecate-
pricec irsTument for use in servic: shop,
Iabdrzto{),'or out in the fiele. You iust
can't_ofie-d to get along withoit it in
this fast-roving postwer eral 5

L e e o .
Ask ;ou;! Aerovox dish;itguiof S wrié us
for the ") fiy Checking” descriptive bul-
letir.- Hare your distiibutor shcw:you
this instrument and fry=it fo- yourself.
You'lE wamt to take one with:-youbk

AEROYOX CORP., NEW BEDFORD, MASS., U.S.A
Export: 13 E. 40th St., NewYork16, N.Y. » Cable: “ARLAS’
in Canaga: AEROVOX.CANADA LTD., Hamilton, Oat,
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The procedures outlined here will make success and

profit more certain in your auto radio installation jobs.

Wl’l‘ﬂ millions of auto radio sets
in operation, and millions
more potential set installations as
new cars and new sets become
available m volume, every service-
man needs to have a thorough un-
derstanding of available types of
automobile antennas, relative effi-
ciencies, correct installation pro-
cedures, and maintenance problems.

The purpose of an antenna is, of
course, to deliver to the set a suf-
ficiently strong signal voltage to
override inherent set noise. The
signal voltage should be free of
ignition interference, wheel static,
ete.

The vertical whip type of mast
has proven the most efficient type
for automobile use; and with such

an antenna, the signal voltage in-.

duced by the radio wave is approxi-
mately proportional to antenna
length. Maximum mast lengths, and
thus maximum signal voltages, are
limited by clearance requirements

4

by R. R. Cull

RAD-EL-CO Mfg. Co.

and by appearance considerations,
many owners preferring a short
aerial where the car is used pri-
marily for city driving.

With the maximum signal voltage
thus limited, it is highly important
to transmit this voltage without ex-
cessive losses through the lead in
cable to the set. The cable must be
low in capacity for its capacity
forms with the distributed capacity
of the mast a circuit equivalent to
a capacity: voltage divider, and sig-
nal strength at the set is reduced as
the lead capacity increases. A qual-
ity lead cable will not exceed one
uufd per inch.

In addition, the insulating mate-
rial between the cable shielding and
the center conductor must have a
low power factor. The makers of

the best automobile antennas now
have discontinued the use of asphalt
mmpregnated paper loom insulation
in the transmission cables. This
material not only resulted in a high
capacity lead, it also absorbed mois-
ture in damp weather and power
factor losses were serious.
Polyethylenc is now used in place
of the paper loom between the cen-
ter conductor and the shiclding on
quality cables. This plastic has the
lowest losses of any commniercially
available flexible insulating mate-
rial. It was used widely in radar
applications during the war, and
antenna lead ins made with it have
low capacity, low loss, and high Q.
One additional antenna lead in
characteristic, the braided shielding,
s important to a low noise level.
This should be so tightly woven
that no gaps are visible—so-called
100 per cent shielding. T.oosely
woven shielding may show as much
as 50 per cent open spaces. This

SEPTEMBER 1947 ® RADIO MAINTENANCE
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results in pick up of ignition inter-
ference and is a potent source of
customer complaints.

Typical lead in cables of the new
and old tvpes are shown in Fig. 1.

Choosing the Antenna

The choice of a car antenna is
governed by available mounting lo-
cations. In order to reduce lead in
losses, a location close to the set is
essential. The losses for a short
lead are, of course, much less than
for a long lead. Aerials for installa-
tion by the serviceman commonly
are made for mounting either on
top of the cowl just forward of the
windshield post, on top of a front
fender, on the side cowl panel ahead
of the car door, or (rarelv) on the
side of a fender.

Tvpical aerials for the several
mounting positions are shown in
Fig. 2. Tvpe A was introduced at
a time when all cars had a vertical
side cowl panel. It is a proven type
and very satisfactory for mounting
under such conditions.

In the evolution of body styles,
the so-called forpedo body style was
first used on 1940 cars. On these
cars, the side cowl slopes slightly
inward, and in order to keep the
mast vertical, a longer top insulator
1s used. By drilling the mounting
holes at a separation dependent
upon the slope of the cowl, the
serviceman can make the insulators
fit varying slopes and the mast will
take a vertical position. This style
is shown in 2B.

In order to provide an eavier
means of adjustment than by spac-
ing the mounting stanchions, and
also to provide a more pleasing ap-
pearance, a third type of side cowl
antenna with adjustable mast angle
was introduced. This type, shown
in Ing. 2C, is easy to install and
can be aligned for extreme sloping
surfaces. It is very important to
choose one which has a rugged
locking feature. The antenna illus-
trated locks by means of two heavy
set screws which bits into the disc
holding the mast section.

Antennas designed for side cowl
mstallation can, of course, be
mounted on the side of the fender;
but this position is recommended
only on fenders which curve in to-
ward the body at the rear where
the antenna can be mounted in a
protected position.

Many factory installed antennas
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Fig. 1

can fitting.

Two types of antenna lead-in cable for automobile use: A, Polyethyl-
ene insulated fype; B, older type using paper loom construction and shield

Choice of lead-in cable can have an impo: tant effect on efficiency

of the automobiie receiver,

are mounted on either the top of
the cowl or the top of the fender,
one reason being that several of the
car manufacturers in 1941 intro-
duced body styles which did not
have a cowl panel separating the
hood from the front door so that
side cowl mounting was no longer
possible. The trend has continued
and the majority of 1946 cars can-
not be fitted with a side cowl an-
tenna.

An antenna for mounting in top
cowl ar top fender position presents
special problems both of design and
installation. The assembly mounts
through a single hole, and all

strains which the motion of the car
sets up in the mast must be sup-
ported by a single mount. Also, the
mast must be adjustable through a
wide arc to compensate for the
many variations in slope which will
be encountered in replacement in-
stallations.

To make the mounting stronger,
1t has been common practice to pro-
vide braces or brackets underneath
the body. These are rather difficult
to install; and recently a mounting
has been introduced which clamps
a heavy recinforcing washer se-
curely underneath the body metal.
With this type, no braces are neces-
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Fig. 2 Some typical automobile antennas: A, Two-insulator type for vertical
side cowis; B, Two-insuiator type for forpedo or slanting side cowl; C, Adjus}-
able side cowl type; D, Adjustable top cowl or top fender type; E, Concealed

type.

sary and installation 1s simplified
greally. An acrial of this type is
shown in Ing. 2D.

Angular adjustment of the mast
15 obtained by several methods,
some of which are time consuming
and none too securc. In the an-
tenna illustrated, the mast section
1s provided with a ball which rests
in a socket. The assembly can be
swivelled irecly for alignment, and
it is then locked permanently by
pressure of the cap nut which
forces the ball against a special
hardened scat.

Just prior to the war, in response
to a demand for a particularly trim,
neat appearing aerial, the concedled
or disappearing tvpe was intro-
duced. This type has a mast as-
sembly which slides below the body
surface in the down position so that
all but a few inches can be hidden.
Of course, for good reception of
weal signals, the mast must be ex-
tended just as with conventional
types of aerials.

6

This concealed aerial is of more
complicated design than other
styles; and consequently usually
gives trouble in cheap, poorly en-
gineered models. The best con-
cealed aerials will give long service,
free from water leakage, noisy con-
tacts, shorting or other troubles.
No serviceman who values satisfied
customers should use any but the
best quality concealed acrial. A con-
cealed aerial 1s shown in Fig. 21

Installation

[nstallation of a well designed
antenna  should be an easy and
profitable job for the serviceman.
The principal job is to locate and
dnll the mounting holes. Antennas
m all styvles are available which
mount through %% inch holes. This
size 1 within the capacity of a
breast or electric dmll. 1f a larger
hole is required, a hole saw, circle
cutter, or rat tail file can be used.

The mounting base must malke
good electrical contact with the

body wmetal.  This is insured bv
scraping interior body surface with
any sharp edged tool such as the
squarce end of a file to remove sound
deadening {felt, scale, or paint, and
fimishing  with coarse sandpaper,
emery, or steel wool.

After the mounting is inserted
through the holes, the thounting
nuts can be tightened with socket,
open cnd, or crescent wrenches or
even pliers.

When the mounting base is an-
chored securely, the lead must be
attached to the antenna. With older
types of leads, this was a rather
fussy job in cramped quarters, but
with the new plug-mn type of lead,
illustrated in Fig. 1A, the attach-
ment can be made in a matter of
seconds. The job is complete when
the lead cable 1s plugged into the
receptacle on the set.

Correct Installation Procedure

Determine suitable mounting lo-
cation before drilling holes. Check
exterior clearances with hood and
door open. Check interior obstruc-
tions such as body braces. When
sure that no obstructions will inter-
fere at the chosen spot, center
punch and drill the required holes,
kecping the axis of the drill iden-
tical with the axis which will be
taken by the part which will fit
through the hole,

Clean around the interior surface
of the hole to expose bare metal.

Insert mounting stanchions, put
on lock washer, thread on mount-
g nuts and tighten Grmly, but
don’t over -tighten. Stop before
compression causes the rubber
waterproofing gasket at the bottom
of the exlerior mounting assembly
to curl at the edges.

Connect lead in to antenna either
by plugging in or by fastening to
binding post. With binding post
type of connection, be sure to re-
place cover of shield can.

Run lead to set and plug end into
rcceptacle. If plug-on end of cable
does not match sct receptacle, solder
on the adapter which is supplied.

Alignment of Antenna Trimmer

When the aerial i1s connected and
extended, tune the set to a weak sta-
tion at about 600 ke with the vol-
ume control set at maximum. Ad-
just the antenna trunmer condenser
until maximum volume is reached,
then rctune the same signal and
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Fig. 3 Three different fypes of auto antemna mountings: A, Adjustable side cowl; B, Concealed type installation with
mast about two-thirds withdrawn from hidden shield tube; C, Non-adjustable side cowl fype.

again adjust the trimmer. If ad-
justing at 600 ke does not show a
marked intensity peak, tune the set
to a weak station near 1400 ke and
adjust on this signal.

This matches impedances between
the antenna and the input circuit of
the recciver and gives maximum
energy transfer.

Checking the Installation
It is good practice before consid-
ering the installation complete to
check it with an ohmmeter. The
circuit from the mast to the contact
tip on the receiver plug should have

a resistance oo low to read on the
ordinary meter. If this 1s moi true
the lcad probably is not making
gool contact with the aerial, or the
lead itself may be defective.

The resistance between the shell
of the plug to the receiver and the
body of the car should be also too
low to measure. If it is not, the
meunting assembly s not making
a good ground where it passcs
through the body ; and the shielding
on the lead may not chimimate mo-
tor interference.

The final check should be a read-
ing of the resistance between con-

tact tip of the receiver plug and
shell of this same plug. Any value
of resistance which can be meas-
ured on the ordinary meter indi-
cates a leakage path which must be
found and eliminated.

Maintenance Procedure

The ordinary car antenna re-
quires little maintenance. The tele-
scoping sections  should  be  kept
clean in order to work freely. The
use of a good grade of metal polish
is recommendersl, followed by a light
coating of a hard body wax. ¥ ¥ ¥

Fig. 4 Steps in making a fop cowl antenna installation. Left, hold the drill in vertical position fo complete drilling
operation; center, using mounting fitting as a femplate fo defermine location of mounting hale for a top cowl in-

stallation.
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This gives finished job custom fitied appearance.
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Right, tightening mast in desired alignment.
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ANTENNA SYM

MUM

The result of an extended survey designed to answer
in one comprehensive list the many inquiries we have
received about available FM and television antennas.

THE antenna requirements for

good FM and Television recep-
tion are much more exacting than
those of ordinary AM receivers. In
FM and television receivers the an-
tennas rank in importance with the
most critical components of the re-
ceivers themselves. Although the
general public is apparently not yet
aware of this fact, the radio serv-
iceman certainly is, for Radio
Maintenance has been receiving
many requests during months past
for information about FM and
television antenna problems encoun-
tered by those installing these re-
ceivers. Since these problems are
many and varied and each individ-
ual case is different, the staff of
Radio Maintenance decided many
months ago to conduct an extensive
survey aimed at gathering all avail-
able data about the types of anten-
nas suitable for home television and

I'M use. These are the types which
will be installed in millions of
homes in future months,

The antennas are listed alpha-
betically by manufacturer and the
tables include the information nec-
essary to determine the application
and suitability of each type. Certain
fundamentals should be kept in
mind :

1. Due to the wide diversity of
frequencies used for FM and tele-
vision, it is usually advisable to
make some sacrifice in gain to al-
low a broad frequency response.

2. Matching is an important fac-
tor, and substitution of other than
the recommended transmission line
can seriously impair the operation.

3. Proper height and location
are necessary to bring-out the full
capabilities of any type of antenna.
An approach to “line of sight” con-
ditions nearly always is helpful.

4. Tocation of stations should be
considered in choice of directivity
characteristics. If all the stations
within range are in one direction a
unidirectional type may give more
gain, but this antenna cannot be
used in locations between stations.

Abbreviations have been used as
follows:

bak—balkelite
bid—bidirectional pattern
cer—ceramic

DP—dipole

IFM—frequency modulation
omni—omnidirectional pattern
poly—polystyrene
refl—reflector

TV—television
uni—unidirectional pattern

We wish to thank the participat-
ing manufacturers for their cooper-
ation in supplving the information
necessary to male this symposium
a success,
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FM AND TELEVISION ANTENNA SYMPOSIUM

—— Model | TMlus- Appf‘i’c":don Noo of |Direc-| o 0@ |Yeisht [ Insulating Teansmission Special Features,
No. Elements } tivity Lb. Material Line Used Accessories, etc.
Freq. Ran
American Phenolic | 107-104 4 DP - FM 1 bid |5 long 1.5 bak 300 ohm 5' alum. or steel mast and 75’ of
‘Corp. 88 - 108 300 line supplied
124-001 2 All wave 1 bid | 51'" and polyeth 52 ohm 65’ ant. covered with polyethylene,
wire and DP 65 wire (Amph.21-157) | 5' steel mast and 50 of 52 ohm
(automatic) coax. included; special filter
switches to proper antenna
Andrew Co. 710 6 M and TV Difun bid | 10'x4’ 8 steatite 300 ohm 60" 300 ohm ribbon included,
Difan 44 - 216 Mounting kits 711 & 712 extra
Bendix Radio AD1F00 DP - M 1 bid [70'* long [ 5 bak 300 ohm 5 steel or alum.(1'’ dia.) and
88 - 108 75" 300 ohm line included *
L. S. Brach Mig. Co DP - FM 1 bid | 70" bak 300 ohm 5 (R steel mast and base clamp
88 - 108 50' 308 ohm line included
DP ond Refl. 2 uni | 118" bak 300 ohm Same, as above
Low TV bands
44 - 88
Folded DP - FM 1 bid | 70'" bak 300 ohm Same as above
88 - 108
Folded DP & Refl.| 2 uni | 100°' bak 300 obm Same as above
M - 88 - 108
Cross TP 2 omni  {70"° bak 300 ohm Same as above
M 88 - 108
3 TV and M T bid 94" bak 300 ohm Same as above except §' mast and
44-108; 175-210 choice of 'bazooka' or dividers
{automatic) for matching
1 |Dual dipole, TV | 2 bid 94" bak 72 ohm coax | 8" mast, 7/8'’ dia. & 50" 72
44 - 108 ohm coax included. Bazooka for
175 - 210 metching. A refl. can be added

RADIO MAINTENANCE e SEPTEMBER 1947

wimvsv-americanradiohietory com




Type Transmission| Special Features,
Menufacturer Model | 111us-t ppolication | Moo of [Direc-ipii iong | Weight | Insulating Line Used Accessories, etc.
No. Freq. Range Elements | tivity Lb. Materigl
Camburn Inc. F-21 P - FM 1 bid | 60" bak 300 ohm Pretuned at factory; alum. mast
88 - 108 X'’ dia., §' high, guy supports
and mtg. bracket included; mast
extensions available; 60° 300 obm
line included
F-22 7 Folded DP - FM 1 bid | 60" x24"" bak 300 ohm Same as above
88 - 108
F-23 DP end Refl. 2 wni | 60"° bak 300 ohm Same as aboye
P - 88 - 108 )
F-24 ¥ | Folded DP & Refl 2 uni | 60" x24'* bak 300 ohm Same &s above
By - 83 - 108
SW40 Adj DP, PM - TV 1 bid | 53''- 112" bak 75 ohm twin | Dipole length adjustable with lock
44 - 108 ing arrangement; otherwise same as
above
[T SWaL Ad; DP - 1V T bid | 23’ '~ 3507 bak 75 ohm twin | Same as above
200 - 225
31 P - TV 1 bid | 112’7 bak 300 ohm Samc as Type F21
44 - 216
T32 Folded DP - TV 1 bid | 11270 x 2¢ bak 300 obm Seme as Type F2l
44 - 216
33 DP - TV 2 uni | 112°7 bak 300 ohm Seme as Type F21
44 - 216
Dielectric Products 72 i7 Dual DP 2 bid | 92''xl6" 8 cer 72 ohm High and low freq. DP elements in
TV and FM coax *'Bat-Wing'* arrangement; reflec-
44-108; 174-216 tors available; ant. kit includes
wood or steel mast 57, 2'' dia,,
and base holder
General Electric UKA-001 9 Folded DP - FM 1 bid textolite 300 ohm 5' mast, mounting straps and 60'of
88 - 108 300 obw line included
UKA-002 Folded DP - TV 1 bid textolite 300 ohm Same as above
44 - 88
HiPsr Producta Co. 5D P - TV 1 bid |60 1.5 wood 300 ohm X wave matching section; 3' mast
88-108; 44-88 14 daa. and 50’ 300 oha line ia-
cluded
AT 33 Cross DP - N I omni | 607 2.5 cer 300 obm Quadrature feed loop and X wave
88 - 108 matching section; 3' mast, 1¥'’'dix
included
Insuline Corp. of 6075 DP - FM 1 bid 56" S oz. bak 300 ohn 5 steel xzinc plated mast and mtg.
America {ICA) 88 - 108 base; 60" 300 ohm line included
mest extension available
6077 13 DP and Refl. 2 uni 56' " 3 bak 300 ohm Refl. spacing adjustable; name
P4 - 88 - 108 other features as 6075
6076 Folded DP 1 bid 567" 6 oz. bax 300 ohm Same as 6075
I - 88 - 108
6078 14 Folded DP&Refl| 2 uni 56'" 3.5 bak. 300 ohm Same as 6077
BM - 88 - 108
6008 Folded DP - P 1 bid 57" 4 oz, | polyeth 300 ohm Constructed of 300 ohm trans line
88 - 108
6055 P - IV 1 bid 94" .5 bak 300 obm Same s 6075
44 - 88
6056 Folded Dp - 1V T bid 94" 1 bak 300 ohm Seme us 6075
44 - 88
6057 13 | DP & Refl. - 1V 2 uni 947" 3 bak 300 ohm Same a8 6077
44 - 88
6058 Folded DP & Refl] 2 uni 94" 3.5 bak 300 obm Seme a8 6077
44 - 88
JFoD. TAZ % - ¥ ¥ bid 987" poly 300 obm 6' wood mast 1%'' dia. and 60'
44 - 59 300 ohw line included
TA3 12 DP and Refl. 2 wni | 96" poly 300 ohm Same 28 TA2
TV - 44 - 59
D100 Folded v - TV 1 bid 96" poly 6' wood mast 1%’ dia.
44 - 59
¥D200 Folded DP & Refl| 2 uni 96" poly Same as FDI0O
V.44 59
TA22 Deuble DP 4 uni poly Same as FDI00
mash Befl
Kings Electronics A1100 10 | DP-Adj; TV, P T bid 2 bak 72 - 300 | Telescopic sdjustment; cali-
44 - 872 brated 10’ irom mast X'' dia.
K760 DP - TV, FM T bid 105" " X bak 72 - 300 10° alum. mast, X'’ dia. and
44 - 108 all guy accessories included
[TAT300 1P and Rell. 2 uni bak 72 - 300 Telescopic adj. of elements
Adj - 44-872 spacing and eley. angle adj.
T and TV 10" iron mast ¥ ' dia. included
A1400 DP and Refl. 2 uni 105" 1.5 bak 72 - 300 10’ alum. mast X' dia. in-
TV 43-108 cluded
A1500 Folded DP 1 bid 105" 1.5 bak 72 - 300 [Seme as A1400
FM-TV: 44-108
Al600 Folded DP & Rel| 2 uni 108° 2% bak 300 Seme as A1400
FM-TV; 44-108
AL06O 5 Rotary Turnstild 4 uai 110" 8 aycalex 72 - 300 fCoax or ribbonlime; 10’ alum.
M and TV and bak mast, rotator with reveraible
44-88. 174-216 Bakes. and contaad box ducludad
0ak Ridge Antenna D3 DP - PM 1 bid 58" lucite 72 ohm 5" alum. mast X'’ in dia., mests
PR cosx or twinlextensions available
D3 bpP - TV 1 bid 93" lucite 72 ohm Same as FMD3
44-88 i coax or twin
03 Folded DP - TV 1 bid lucite 100 - 300 [Same as FMD3
44-88; 174-216 twin ax or
rjibbon
RS DP & RefT.- TV | 2 uni 937 -97"" lucite 72 ohm Same as FMD3
44 - 88 coax or twin
FMOR3 27 DP & Refl.- PM 2 uni 58" -62"" lucite Same as DR3 [Same s DR3
88 - 108
FDR3 30 Folded DP & Refi.| 2 uni 9377 977" lucite Same an FD3- [Same aa FMD3
TV, 44-88,174-216
DDH3 Double DP & Refl.| 4 uni 9371-97"" lucite Same as D3 [Same as FMD3
TV, 44 - 88
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I1lus. _ Type No. of |Direc- Weight | Insulating|Transmission Special Features,
M facEuisy Model '} jo, | Aoplication Hponone | civiey fDimensions | 0 7 | i ciar | Line Used Accessories, etc.
Freq. Range
Philco Corp. P - M 1 bid bak and 150 - 300 JA mast which simultaneously ace
88 - 108 poly commodates up to 5 antennas as
DP - TV T bid bak snd 150 - 300 an array or separate units is
44-88; 174-216 poly available. Alum. mast in two
DP & Refl., FM 2 uni bak and 150 - 300  f4' sections included
88 - 108 poly
16 P & Refl., TV [ 2 uni ak and [ 150 - 300
44-88; 174-216 poly
18 Fan Type 3 L3t bak and 150 - 300
poly
Premax Products FMI30 25 Adj DP VT 1 bid | 60" 2X bak 300 Polarization angle of dipole
FM, 88-108 sections adjustable to form V
of any angle. 4'2'' steel mast
FM230 Adj Dp tyrr 2 uni |60 x300r] 5 bak 300 and guy plate included. Mast
with Refl - FM extensions and line available
88 - 108 extra
FMI254 1T [Extended "rv'r 1 bid 8 x 2 4 bak 300 Same as above, but 75’ .300 ohm
- EM-TV; 44-216 line supplied
Radie Corp. of 2268 23 DP - M 1 bid 2" x 5 1.4 | bak 300 Pattern quadirectional 174-216;
America 54 - 108 lightning arrestor, terminals
and stand-off screw eye insula-
tors included. Mounting brack-
‘ et No. 227 availsble.
(2558 VP & Rell. - 1V 2 uni [ 47''x 106"'] 5.5 | wood 300 Same accessories as 226B
54-108; 174-216
228 22 | Folded DP & Refl 2 uni 2' x § 14 | bak 300 Same as 226B
FM; 88 - 108
feuland Corp. 150 | Folded multi- omni 300
element - FM
g8 - 108
$/C Laboratories 706 OP and Refl. 2 uni 5 Mast included
T06A - TV
706B - M
705, 704 19 | Broad DP & Refl.| 2 uni 5.5 Mast included; 704 heavier conm-
7054, 7044 - TV struction, otherwise identical
7058, 704B - FM
T04-2 21 Dual DP & Refl. 4 uni 15 Mast included
704-2A4 - TV
704-28 - FM
Shur-Antenna-Moust | Inter- 32 | Adj DP & Refl. 2 uni 2 synthane 72 ohm Element length and spacing ad-
ceptor M and TV 300 with Q |justeble. Q seciion for match-
44 - 216 ing 300 ohm line, birch or
maple 7' mast, & 75’ 300 ohm
) line available
Suyder Mfg. Co. ™10 DP - FM 1 bid 60" x 4" % bak 300 Universal mount allows 300° in
88 - 108 vertical, and 360° in horizon-
FHll Folded DP;88-108] 1 bid |60 x 4 % bak 300 tal plane edjustments.
FM12 DP & Refl., P4 2 uni [607" x 6" % cer 300
88 - b x 15"
M3 Folded DP & Refl. | 2 uni  [60"" x 6" ¥ cer 300
278 < 5. -
TVl Folded DP - TV | 1 bid |75 x 4 % bak 300
44 - 88 x 4
V12 DP & Refl., TV 2 uni  [75'7 x 4'° % cer 300
44 - 88 x 4'*
T™v13 Folded DP & Refl. | 2 uni  [7577 x 6% 1 cer 300
TV, 44 - 88 x 18"
Tecknical Applismce | 621 31 | Folded DP & Refi, | 2 uni 5 bak & 300 5' wood mast 2’' dia, & 60° 300
Corp. P, 88 - 108 poly obm line included. FM-AM trans-
former available for all wave
use.

20 Cage Type bid 10 Cone shape & multi-element con-
struction provide broad band
operation

Tricraft Prod. 300 26 AlT wave specis 2 bid 84" x 97" % bak 300 Short thick dipole connected
Co. 44 - 216 through inductor rings to thin
longer dipole giving broad band
effect. 94'' steel mast & 65'
300 ohw line and bracket in-
cluded
werd Products Corp. | FM60 DP - FM 1 bid 60" 4 bak 300 S’ steel mast 1'* dia. weather-
88- 108 proofed & 60’ 300 ohm line in-
™SS Folded DP - #M | 1 bid 550 5 bak 300 cluded. Rigid steel tubing com-
88 - 108 struction boom with adjustable
" Tves P - TV 1 bid 88" n bak 300 angle. Mounting & guy ring elso
44 - 88 supplied
V94 Folded DP - TV | L bid 94" 5 bak 300
44 - 88
FMR63 28 Refl. kit for 2 uni 63" 300 Reflector kits make single an-
FMS5 or FM60 tennas into two element arrays
TVR92 15 Refl. kit for | 2 any 9277 300 y simply bolting refl. to mast
TV88 or TV94
Wrkshop Associates DP with direc-
tor & Ref., TV
T™vs7 Channel 2 3 uni 15 bak 72 ohm coax |Separate type for each channel
TV63 o3 3 uni 1.5 peore o optimum response at one freq.
TvES - 3 uni 1.5 o e also good performsnce on ad-
Tv79 'ttos 3 uni 1.5 &0 Wdl 0o jacent chonnels, 7% steel mast
V85 o6 3 uni 1.5 T 1%'* dia. included. Rotator,
coax line & extra mast sections
available extra
Ml 24 Cross dipole 2 om i bak 72 ohm coax Same accessories as above
FM2 Kit to convert F¥l to 3 element
directive array
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HEN television was intro-
. duced to the public in 1939, one
of the serious objections raised
against 1t by the viewing audience
was that the screem was too small
to provide bright, clear, and detailed
pictures. The picture size was lim-
ited by the cathode-ray tube on
whose face the image was traced.
The largest magnetic type television
tube introduced at that time was the
12ZAP4 which was capable of pro-
ducing a picture 8 x 10 inches in
size. A few electrostatic tubes of
14~ and 20-inch diameters were also
balt, bu: the faces of these tubes
were too round, resulting in distort-
ed images.

Two approaches to solving this
prablem were tried. The first was
to increase the face diameter of the
tube while also making it substan-
tially flat. The second method was
to develecp a small projection tube
which produced an image sufficient-
ly bright to be projected onto a
screen. To date, 15-inch and 20-
inch magnetic tubes have been de-
veloped, having screens of neglig-
ible curvature. The 20-inch tube is

14

by Morton Scheraga

Allen B. DuMont Labs.

A discussion which brings
yeu up-to-date informa-
tion on the cathode-ray
tubes used in television
receivers. A convenient
table of their character-
istics is included.

probably the largest commercial di-
rect view tube that will be produced
in view of the high cost and prob-
lems involved in its manufacture.
Pictures 13 x 18 inches are obtained
with the new 20-inch tubes. Projec-
tion systems, on the other hand, em-
plov 3-, 4-, and 5-inch diameter
tubes which with a suitable optical
system throw an image as large as
19 x 25 inches on to a screen.
Though direct view tubes and
projection systems are now devel-
oped to the point where large, good
quality pictures can be produced,
their main drawback is the high
cost of receivers in which they are
used. To meet the demands of the
low-priced market, manufacturers
have had to resort to the smaller,

direct view tubes, compromising on
picture size in order to produce a
low cost receiver. However, a
marked improvement has been
achieved over earlier sets for the
newer tubes are operated at higher
voltages and give brighter, sharper
pictures.

Three types of 7-inch diameter
tubes are now being used in the
lowest priced television receivers.
In this group are the electrostatic
types, 7EP4 and 7GP4, and the
magnetic type 7DP4. The useful
picture area of 7-inch tubes is ap-
proximately 4 x 5% inches. The
7EP4 operates at the lowest accel-
erating potential, about 2500 volts.
It thus requires the smallest high
voltage supply and is used in re-
ceivers where cost is held to an
absolute minimum. The 7GP4 is
characterized by its higher acceler-
ating potential of 4000 volts, greater
light output than the 7EP4, and
higher deflection sensitivity. Both
tubes are electrostatically focused
and deflected and have conventional
electron gun designs.

The 7DP4 is the smallest mag-
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netic tube that is now employed .in
television receivers. It is electro-
statically focused and magnetically
deflected and operates at 6000 volts.
At this high voltage, it produces the
brightest and sharpest picture of
the 7-inch tube types. The deflec-
tion yoke and high deflection cur-
rents needed for the 7DP4 increase
the cost of sets in which it is used
somewhat above those employing
the electrostatic tube types. A mod-
ern television receiver with a 7DP4
tube is shown in Fig. 1.

Ion Trap

An interesting feature of the
7DP4 is its ion trap type of elec-
tron gun. One of the characteristics
of magnetic types is the ion burn
that forms in the center of the
screen after a few hours of opera-
tion. This ion burn appears as a
brown spot about the size of a half
dollar and is caused by the contin-
ual bombardment of the phosphor
screen by the heavier and slower
moving ions inside the cathode-ray
tube. These ions are emitted from
the electron gun along with the use-
ful electrons, and are attacted by
the high accelerating voltage to-
wards the screen. To avoid this ion
spot, the ion trap electron gun in
combination with a magnet has
been devised for magnetic tubes. As
shown in I'ig. 2, the first and sec-
ond anode are constructed with an
oblique gap which causes both elec-
trons and ions to be deflected at
right angles to the gap. The ion-
trap magnet, placed at the neck of
the tube behind the focus coil, ap-
plies a steady magnetic deflecting
field to the electrons and bends them
back along the axis of the tube.
The heavier ions are not so readily
affected by the magnetic field and
are collected by the second anode.
In this manner, the ions and elec-
trons are separated, and the ions
trapped within the gun structure.
Fig. 2 shows the respective paths of
the ion and electron beams.

Magnet Adjustment

Adjustment of the ion-trap mag-
net may be difficult at first for the
serviceman when replacing the cath-
ode-ray tube, for, unless the magnet
is correctly positioned, the electrons
will also be collected by the second
anode and no illumination will ap-
pear on the tube. The ion-trap mag-

RADIO MAINTENANCE e SEPTEMBER 1947

Fig. |

CONTROL 2nd Anode
GRID SN VOLTA

A modern television receiver with a 7DP4 magnetic cathode-ray tube.
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Fig. 2 This diagram shows the operation of the ion trap.

Fig. 3 Conventional cathode-ray tube showing typical distribution of light from a spot.

net should, therefore, be adjusted
first before attempting to line up
the focus coil and deflection yoke.
The magnet is initially positioned so
that the rear magnet poles are over
two small flags attached to the gun.
This pre-positioning insures some
illumination of the screen. The final
position is that which gives maxi-
mum illumination and is made by

observation of the screen, while the
magnet i1s moved forward or back-
ward with a slight rotational move-
ment. The clamp on the magnet is
then tightened to lock the assembly
securely to the neck of the picture
tube.

10-Inch Types

The next price range of tele-
~» To Page 18
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Fig. 5 Console receiver with 15AP4 cathode-ray tube.

vision receivers includes those with
10-inch tubes, having a picture size
of approximately 6 x 8. These tubes
are used in both table models and
consoles. The 10-inch types include
the 10BP4, 10LEP4, and 10FP4.
The 10BP4 and 10EP4 are identi-
cal except for the high voltage ac-
celerating terminal. The former has
the recessed cavity type, while the
latter uses the ball type. The elec-
tron guns of the 10BP4 and the
10EP4 are similar to the 7DP4.
They are magnetically focused and
deflected and have ion traps. Their

18

normal operating accelerating volt-
age 1s 9000 volts.

Aluminum Backing

The 10FP4 is the newest 10-inch
tube featuring several important
developments. These {ubes have
aluminum-backed screens, which
permit greater brilliancy and con-
trast of image. The aluminum back-
ing on the phosphor screen is a filn
of microscopic thickness, which not
only permits passage of the fast
moving electrons to the screen, but
by its reflective qualities increases

he light output. At the same time,
the slow moving ions cannot pene-
trate the aluminum layer. There-
fore, no ion spot can develop on the
screen, and no lon trap gun and
magnet are required. Also, the glow
of the cathode which is sometimes
visible through the thin phosphor
screen on  conventional ftubes is
eliminated by the opaque aluminum
layer.

Fig. 3 and 4 illustrate how the
advantages of the aluminum backed
tubes are achieved. In Tig. 3, the
region in the circle is a greatly mag-
nified section of the face of a con-
ventional tube of which one ele-
ment of the phosphor is Huoresc-
ing. Generally at least 50 per cent
of the light generated in the screen
15 emitted towards the clectron gun
in the tubc. Another 15-25 per cent
is lost by reflection from the glass
on the mside of the tube face. Thus
only 25-33 per cent of the total
light generated passcs through the
vlass face m the {form of useful
light output,

Fig 4 shows a tube whose screen
is covered with a layer of aluminum
which is thin enough to permit the
clectrons to pass, but sufficiently
thick to serve as a good reflecting
surface. Now 1t is secen that the
light which previously would go to-
wards the electron gun is reflected
forward into the direction of view-
ing.

At present the 10IFP4 and a few
projection tubes are the only com-

‘mercial types that are heing alu-

minized. Tventually all television
tubes, operating at 9000 volts and
above will probably have metal
backed screens, which improve the
quality of television pictures and
climiate the need for ion traps.
The 10-inch tubes have received
the widest acceptance by the tele-
vision industry. The picture size ob-
tained is adequate for viewing in
the home and the length of the tube
itself 1s about the lLimit for table
model cabinets. More recently a 12-
inch diameter tube has been intro-
duced which is almost an inch
shorter than standard 10-inch tubes.
It thus can be used in table models
as well as consoles, and with its
7% x 10% inch image it provides
@ picture area about 40 per cent
greater than the 10-inch tube. This
12-inch tube type 1s the 12JP4. It
operates at an accelerating voltage

of &,000-10,000 volts and is mag-
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Fig. 6 Lift mechanism for 20" tube.

netically focused and deflected. No
ion trap is required with the 12]JP4
since the 1ons are dispersed over a
greater area and cause insufficient
burning to be noticeable during the
normal Iife of the tube. The 12]P4,
which is only slightly higher in cost
than the 10-inch tube, is being used
in table models and consoles. at
about the same price as those with
10-inch tubes.

15-Inch Types

The 15AP4 is the newest though
not the largest direct view television
tube on the market. Its virtually
flat face 1s a marked improvement
over the pre-war round face 14-
inch tube which was the nearest
comparable size. For a tube of this
large diameter, its length of 20 3/16
inches is relatively small and suit-
table for horizontal mounting with-
out requiring too deep a cabinet.
The 9% x 1234 picture obtained
on the 15AP4 i1s a comfortable
viewing size for the home as well
as clubs, taverns and small audi-
toriums. ‘A 15-inch tube receiver
is illustrated in Fig. 5.

Typical operating voltage for the
15AP4 is 10-12,000 volts so that
the power supply is only shghtly
larger than for the smaller 10 and
12-inch tube types. As with the
12JP4, no ion trap is required for
the 15-inch tube. Up to the present,
the 15A P4 has been used only in
high-consoles.

The 20BP4 is the largest direct
view fube found in commercial tele-
vision sects and provides a 1334 x

RADIO MAINTENANCE © SEPTEMBER 1947
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Fig. 7 Television receiver with 20BP4 tube.
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Fig. 8 Showing relative size and shape of old type 12AP4 and new type 12JP4 cathode-
ray fubes. Though the screen diameters are the same, the new tube is approximately
74" shorter.

18 inch picture which is ample for
homes with large viewing rooms
and for public demonstrations. Very
bright images are produced at the
high 12-15,000 volts at which the
tube operates. The overall length of
the 20BP4 is 2834 inches so that
if the tube were mounted horizon-
tally too bulky a cabinet would be
needed to house it. One novel means
of mounting the tube, which over-
comes this objection, is shown in
[Fig. 6. When the cabinet is closed,
the tube is supported vertically
(thus the cabinet has to be only a
little deeper than the 20-inch diame-
ter of the tube). By npening the

lid of the cabinet, the tube is auto-
matically lifted into the horizontal
viewing position. Fig. 7 shows a
receiver which uses this type of
mounting for the 20BP4. As
shown, the cabinet is open and the
tube is in position for viewing. To
close the cabinet the cover is again
lifted and the tube pivots back into
the vertical position.

Bulb Shape

A notable feature of modern
magnetic tubes is the similarity in
shape of the bulbs. The older type
tubes had a 40 degree funnel angle

~ To Page 44
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by Milton Kaufman

ECEIVERS

The diseriminaior is the heart of the FM receiver.
This article deseribes the principles of its operation.

RESPONSE GURVE OF
/ FF AMPLIFIER

AUD!
SIGNAL

|
(@)
D
=
a
=
<

Fig. |
The frequencies shown are those used in the sound channel of a television signal.
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How slope detection may be used to receive FM signals on an AM receiver.

I N order to detect a frequency

modulated wave, it is necessary
to have a device whose DC output
voltage rises when the IF deviates
in one direction, and falls when the
deviation is in the other direction.
Since a frequency modulated wave
of a broadcast station deviates in
exact accordance with the audio
modulating signal, the variations in
the output DC will be a reproduc-
tion of the modulating signal.

Slope Detection

Fig. 1 shows how frequency
modulated signals can sometimes
be received on an AM receiver.
The signal is detuned so that opera-
tion takes place on the side of the
receiver’s response curve, This is
done by simply tuning the receiver
to the side of the incoming signal
until the center frequency is located
at point A. In this figure, the IF
of the standard television sound
channel is used for an example. Let
us assume that we are on the low
side of the response curve. Then,
as our incoming signal deviates
higher in frequency (toward B) the
receiver output increases and devi-
ation lower in frequency (toward
C) causes a decrease in output. We
have thus changed frequency modu-
lation to amplitude modulation, and
our AM deteclor will respond
properly. This method is sometimes
referred to as “slope detection.”

Slope  detection is seldom  used
for the following reasons:

1. The detector is not balanced
like some other types and therefore
does not reject AM noise or signals.

2. The side of a response curve
can seldom be made linear and dis-
tortion results. This is especially
true in connection with standard
broadcast FM with its deviation of
+75 ke.

Because of the second point,
slope detection is sometimes found

§ in the less expensive television re-

ceivers; the television sound chan-
nel uses a deviation of only 25 ke
as compared to the broadcast FM
deviation of 75 kc. The frequen-
cies, as illustrated in Fig. 1, are
those of the television sound chan-
nel. To obtain @l the noise-elimin-
ating benefits of IFM, however, 1t
is necessary to use a circuit in which
both a limiting and a canceling ac-
tion against noise are provided.
This is usually accomplished with a
discriminator.
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Coupled Circuits

To make the operation of a dis-
criminator clear, it is necessary to
review the simple relations among
currents and voltages in a double-
tuned IF coil, such as shown in Fig.
2, when both circuits are tuned to
resonance. The following funda-
mental facts apply:

1. The resonant condition causes
only resistance, and no reactance,
to he reflected into the primary. The
primary current Iy will, therefore,
be in phase with the primary volt-
age I£..

2. The voltage across the second-
ary, IZ, 1s produced by means of a
nutual reactance M, which results
from the coupling between the coils.

3. Since this mutual inductance
15 a reactance, the secondary voll-
age E; is 90 degrees out of phase
with the primary voltage ;.

4. The secondary current, I, is
in phase with the secondary volt-
age Iy, because of the resonant con-
dition. The secondary current 1is,
therefore, also 90 degrees out of
phase with E;.

Now suppose the secondary is
center-tapped as shown in Fig. 3.
If the center point is considered as
a reference, we now have a bal-
anced circuit, that is, the voltage
across the upper half 1s 180 degrees
out of phase with that across the
lower half. Notice that with re-
spect to the center point, E; and E,
are equal but opposite in phase.

Effects of Deviation

Now consider what happens
when the frequency of E; changes.
Suppose the frequency suddenly be-
comes higher. Since we are now off
resonance in the secondary, the
parallel rtesonant circuit becomes
capacitive causing the secondary
voltage to lag behind the secondary
current. This
less than 90 degrees away from
E,, and E, is more than 90 degrees
from E,. Although these phase
changes have taken place, the size
(no. of voits) of E; and E, are
substantially the same as in the
resonant case. If the frequency
changes to lower than resonance, the
sitvation will be reversed as far as
phase is concerned. E, will now
have a phasc angle of more than 90
degrees while I, and E; will have
an angle less than 90 degrees.

To summarize:

1. With a signal at the resonant

RADIO MAINTENANCE e SEPTEMBER 1947

means that E, is

N

2

E, :
|

§

T L nggn j

Fig. 2 A diagram of a double-tuned IF
coil showing currents and voltages dis-
cussed in the text.
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Fig. 3 Schematic of an IF coil with a

center-tapped secondary winding such as

used with Foster-Seeley and ratio dis-
criminators.
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Fig. 4 Showing how two voltages Ea and

Ex are produced for application to the

plates of the diodes. Ex and Ep vary in

magnitude as the frequency of the input
changes.

frequency, (normally 10.7 me), E,
and E, are equal and opposite, each
being out of phase 90 degrees with
E, but in opposite directions.

2. When the signal goes higher
than resonance, E, and E; are the
same in magnitude, but with respect
to I,, the phase of E, is less than
90 degrees, that of E, is more than
90 degrees.

3. With a signal lower than
resonance magnitudes are still the
same, but E,’s phase is more than

«E total (sum of Em and-Ep
'O :

. Difference in pbhdse
“less than 90°

90 degrees while To.'s is now less
than 90 degrees.

Now suppose we arrange the cir-
cuit as shown in Fig. 4. The bot-
tom of the primary coil has been
grounded, and the top has been con-
nected to the center tap of the sec-
ondary. Let us now investigate the
voltage of the ends of the second-
ary with respect to ground. These
voltages are labeled E, and Li,. By
tracing the circuit [rom the low side
of the primary through the coil and
then through one half of the sec-
ondary, it can be seen that at any
given instant:

er T ey = egand e; e, = g,
At resonance, when E, and I¢,
arc each 90 degrees from E,, L,
and E, are cqual. Under off-reson-
ance conditions, however, the
changed phase relations will cause
one to be larger than the other. To
clarify this, refer to Fig. 5.

In Fig. 5A, two voltages, 15, and
T, are plotted. They are equal in
magnitude, but less than 90 degrees
apart in phase. In Fig. 5B are the
same two voltages plotted more than
90 degrees apart. In each case, the
voltages are added, and the sum
represented by the dotted line.
These diagrams show that when
the phase is less than 90 degrees,
the sum is larger than when the
phase is greater than 90 degrees.

The same principle applies in
Fig. 4. When the irequency is
higher than resonance, the phase
angle between E; and Ey is greater
than that between E, and E,. E,,
the sum of E; and E,, is, therefore,
greater than E,, the sum of E, and
E,. When the frequency is lower

= To Page 30

- Difference in phase
/greotgr,thqn 90°
~~E total

Fig. 5 Graphs of sine waves showing how two AC voltages can produce a sum voltage
whose amplitude varies with a change of phase between them.
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How radio servicing developed from an obscure origin to the present level of sver
half a billion dotlars of business annually.

by J. R. James

Radicla RS
camplete with
tubes,dry butiee-
fes and acadicr
Sy @0

Fig. |

One of the early commercial two-
tube "bloopers.”

iz

I HE origin of the first service-

man is obscure. No monument
or memorial of any kind is left
his glory, and it is quite likely that
he himself hiad no knowledge of
the significant part he played. But
we can speculate that Hertz, Mar-
coni, and other early experimenters
had assistants who were responsi-
ble for keeping “bugs” out of the
equipment. After the first success
ful scientific experiments, the hearts
of many adventurous souls all over
the world were stirred by the pos-
sibilities of wireless communica-
tion and built their own receivers.
Others built transmitters also and
became the first “hams”. The build-

er became a serviceman as scon as
his equipment failed to operate.
Gradually he learned more, not only
about his own equipment, but also
other types being used by his fellow
hams and experimenters. It was
not long before these pioneers were
building additional sets for use in
the homes of their layman friends.

Thus 1t was that the early service-
man was also a manufacturer. He
had little trouble understanding the
receivers he serviced because he had
designed or, at least, built them.
Gradually, as investors began to see
the possibilities in the new field,
capital was made available and radio
recelver companies began to func-
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tion. By the year 1925, several com-
panies had begun to produce home
recelvers i quantity.

Yes, they were receivers, but only
those of us who were in the game
al that time can appreciate how re-
mote is the resemblance to what we
have today! Let us examine the
characteristics of the “super-bloop-
ers” which so excited us back in
the twenties.

Regenerative Delectors

[F'or the first few vears of com-
mereial production the regenerative
detector was standard; it was fol-
lowed by one or two stages of audio
amplification. Tube types were no
problem, since four or five covered
all uses in all receivers. For in-
stance, a typical receiver of the ear-
ly twenties was the Radiola No. 2,
which could be bought as a two
tube job, and later 1t wonld be
“hoosted” to a three tube by means
of an extra amplifier unit.

All operation was on batterics,
the most common arrangement be-
ing two B batteries and one 6 volt
storage battery to light the filaments
of the most used tube—the “201A”
(now listed as the’01A). So preva-
lent was this type that a couple of
extra 201a’s constituted full tube
equipment on anv ordinary service
job. .

For a while the regencrative de-
tector’s radiation characteristics be-
came a real problem, especially in
crowded city sections, where onc
was considered Tucky to get through
a program without loud whistling
noises from the rcceiver next door.

Early Servicing Problems

‘What were the servicing prob-
lems of this period? As mentioned
before, tubes were nearly all of one
type. There were only detectors and
audio amplifiers in sets and since
the same type of tube performed
both functions “swapping” any tube
with any other tube was part of the
regular service procedure. Volume
was controlled by regulating fila-
ment current with wire wound rheo-
stats, one of which was placed
series with cach filament. Tube life
was enhanced by this arrangement
and the writer has seen a number
of 201A’s which are twenty years
old and still in good condition.
Thoriated tungsten was used for the
filaments, so when emission hecame
low they could be “reactivated”.
The reactivation process consisted

RADIO MAINTENANCE ® SEPTEMBER 1947

At fast a simple, compact, inexpensive radio re-
ceiver is available for everyonz located within reason-
able distance of a broadcasting station. Thisis the new
G. E. Radio Broadcasting Receiver Model E R-753.

Maodel E R-753 is no bigger than an average hand
camera and is easily set up almost anywhere. Tuning
is as simple as focusing a pair of field glasses. In
fact any member of the family can learn how to use
it in a few minutes,

The apparatus comprises a highly sensitive crystal
detector, tuning inductance, condenser, and other
accessories—all contained in a neat, metal EZ case.
Telephone head pieces are supplied. By including
G E antenna equipment A G-788 we have a com-

plete set.

Price
Crystal Detector Radio Receiver Model £ER-753 $18.00
‘G E Antenna Equipment A G-788 7.50

Total for complete equipment $25.50

At Your Nearest Radio Dealer

Fig. 2 One of the few crystal sets which were built commercially for home use is described
in this advertisement, which appeared in 1922.

The famous Grebe "Synchrophase," a battery-powered TRF receiver. This is one
of the first receivers employing gang tuning, which was accomplished by a chain drive
visible in the photograph.
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Fig. 4 This receiver, which was a product of about 1929, shows an early trend toward
console models. Although two dial tuning was still being used, dial calibration had pro-
gressed to marking station call letters on the dial face.

of applying a small overload of AC
voltage for a certain length of time.
The voltage was then gradually
lowered to normal and, when
changed back to DC, produced nor-
mal cmission again. Reactivating
units were used extensively by early
servicemen and many commercial
models were sold.

24

The TRF Appears

While people engrossed
with such spectacular occurrences
as the destruction of the dirigible
Shenandoah and Lindbergh’s epoch
fight, mass production was devel-
oping into the radio receiver field.
The TRI recetver was conting into

were

WA - Aamericanradicohistforv:com

its own; it rode in on the crest of
the “roaring twenties” wave and
took the radio receiver completely
out of the experimental fcld and
into the home.

Although a fairly large number
of regenerative receivers had comc
into use, real mass production did
not start until the TRF type came
on the scene. The screen grid tube
had not yet been developed, so carly
radio frequency amplifiers had to be
neutralized to prevent oscillation.
Several ingenious ideas were de-
veloped to provide this neutraliza-
tion, of which probably Hazeltine’s
“neutrodyne” was the most famous.

The neutrodyne and other TRF
circuits developed at about the same
time made possible the use of more
stable detectors, and the elimination
of the noisy regenerative type.
Probably stability was just as im-
portant a factor in its popularity
as the added amplification provided
by the RI stages. The writer will
never forget the thrill of hearing
an early TRE set for the first tume ;
its relative sensitivity and quiet op-
eration were, at that time, nothing
short of amazing.

Growth of the Jobber

The serviceman now became an
important factor as a separate in-
dividual instead of the combination
serviceman, set builder and experi-
menter. During this period of radio
market development the various ele-
ments forming the present structure
of the industry began to appear.
Certain servicemen were stocking
quantities of parts for other smaller
servicemen in the territory. These
grew into jobbing houses. Others
developed into servicing organiza-
tions and still others left service
work for dealerships in appliances,
radio, etc. The writer recently was
reminiscing with Mr. Aaron Lipp-
“man, of .the famous jobbing housc
which bears his name, about his
early experiences as a serviceman
and set producer. As early as 1922
Mr. Lippman was producing a radio
of his own design, called the “Radi-
odyne”. Later, when large scale
commercial production started, serv-
ice work took full time, and then
the Aaron Lippman Co. was started.
Today, Mr. Lippman is the owner
of one of the largest and most “up-
to-date” distributing houses in the
country and is president of the Na-
-~ To Page 26
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TWO IMPORTANT NEW HOWARD W. SAMS PUBLICATIONS

DIAL CORD STRINGING GUIDE

There’s only one right way to string 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
handy pocket-sized book, are all available dial cord diagrams and
data covering 1938 through 1946 receivers. Licks the knottiest
dial 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
kit and one for your shop bench. Order them today.

ONLY o oo 75c¢
1947 AUTOMATIC RECORD CHANGER MANUAL

Nothing like it! COVERS MORE THAN 40 DIFFERENT
POST-WAR MODELS. Absolutely accurate, complete, authorita-
tive—based on actual study of the equipment. Shows exclusive
“exploded’” views, photos from all angles Gives full change cycle
data, information on adjustments; service hints and kinks, com-
plete parts lists. Shows you how to evercome any kind of changer
trouble. PLUS—for the first time—complete, accurate data on
leading WIRE, RIBBON, TAPE, and PAPER DISC RE-
CORDERS! Over 400 pages; hard cover; opens flat. No modern
service shop can afford to be without this manual. $

G E=ar = N Y BT 4.95

Howaro w. SAMS & €6, INE.

“INDIANAPOLIS* 6, INDIANA

FREE PHOTOFACT AIDS!

FREE. PHOTOFACT CUMULATIVE INDEX
—Your guide to more than 1800 receiver models
and chassis (1946 and 1947 wmodels covered in
PHOTOFACT Folder Sets 1 through 20).

FREE. HOW TO FILE FOLDER — Shows 5 good
ways te file PHOTOFACT Folders. including new
“30-Second’” filing method.

Ask your parts jobber for FREE copies of these
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. enclosed.
OSend PHOTOFACT Set No. 23 (at $1.50).
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tional [lectronic Distributors Asso-
clation.

Do you remember when Admiral
Byrd made his first flight over the
South pole? That was 1929, and
new “worlds” were also being ex-
plored in radio development.

Advent of AC Receivers

Although the advent of the TRF
has been mentioned as the big fac-
tor in the beginning of mass produc-
tion, and the development of the
radio serviceman; it was soon fol-
lowed by a change even bigger and
more revolutionary, namely, the
transition from batteries to the AC
power supply. This transition was
made practical by the development
of the separately heated cathode,
which eliminated the hum troubles
which had previously retarded at-
tempts to make AC sets. The AC
power supply, coupled with the use
of scrcen grid tubes opened the way
for radios as we know them today.

The compactness provided by
using screen grid tubes and rapid
development of special types of
separate cathode tubes allowed the
superheterodyne to be produced in
large quantities and eventually to
outstrip the TRF. Multipurpose
tubes like the 6A8 and the 6Q7
aided in this latter change,

Midget sets came into vogue dur-
ing the early thirties and AC-DC
types soon became nunierous. Peo-
ple started to become interested in
short wave and foreign broadcasts,
increasing the demand for the “all-
wave” type.

Need For Test Equipment

But what of the serviceman dur-
ing this period? Gradually, through
the early thirties he began to realize
a growing need for test equipment.
He found that he needed something
more than a voltmeter, and that a
tube tester could save him much
time and expense. He also felt
the need for a signal generator for
the alignment of superheterodyne
and all-wave receivers.

By 1940 the developments we
have mentioned had placed him in a
position in which he could no longer
afford to be without a set of test
equipment and still carry on a suc-
cessful service business. The old
battery “bloopers” had only one
type of tube of which you could
carry a spare or two, and troubles

were simple enough to be located
— To Page 28
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Fig. 5 Comparison between old and new models of tube testers, Above: An early tube and
set tester popular when most tubes had only four prongs. Beiow: A late model tube tester
with its many tube sockets and extra features.

SroRt 787
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Better hermetic seal-
ing for longer life

Better impregnation
to eliminate moisture -~
: (usality control during
e manufacture

OU want quality in the paper

tubulars you buy — of course!
Otherwise your replacément work won’t
stand up. Mallory gives you the quality

you want.

But Mallory gives you quantity, too.

Quantity in a wide assortment of ratings

and sizes that meet all requirements

that come your way.

That’s the story in a nut shell —whether
you're looking for wax impregnated
cardboard tubulars or oil impregnated
ones. The Mallory Catalog and your
Mallory Distributor both prove that—

@ YOU EXPECT MORE AND GET MORE...FROM MALLORY

P. R. MALLORY & CO., Inc,, INDIANAPOLIS 6, INDIANA
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Serviecing Is BIG
Business

— From Page 26
with a piece of wire and a bulb or,

maore oiten, by simply looking. But
now what a difference! Tube types

28

A

had increased so rapidly you needed
a tube manual to keep track of
them. Most sets had all different
types of tubes in them and the
“swapping”” method had became ob-
solete. Wiring had become very
much more Lompludted, and a mul-
tiplicity of condensers, resistors,

WAWW americanradiohicstory com
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Fig. 7 An early voltohmmeter, product of
the late Note

types were already being

twenties. that electronic

used.

chokes and other paraphernalia were
found where only audio transform-
ers were before. More and more
shops were installing a complete
complement of test equipment. I're-
quency modulation receiver produc-
tion was becoming a large volume
business, and television was in the
offing.

By 1942 one shop in New York,
specializing in television mainte-
nance, was earning over $23,600 a
year,

World War IT produced techno-
logical advances in every phase of
radio, including AM-I'M television
and other consumer clectromic de-
vices.

Before the war most test instru-
ments were designed as laboratory
units and although very useful, they
were cxpensive and often studded
with adjustments and gadgets which
were of no interest to the mainte-
nance man. Today, the radio main-
tenance indushy keeps 14 test
equipment manufacturers busy pro-
ducing over 100,000 test instru-
ments annually.

The radio shop serves the pub-
lic with over one-half a billion dol-
lars worth of repair work and ma-
terials annually and buys over one
hundred million dollars worth of
rencwal tubes, parts, etc.

‘Many new and important busi-
nesses  serving the radio mainte-

— Te Page 55
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APRARA “U8 CO. INC.
ELMHURGT LLNY U S &

RANGES

with the NEW Precision M[li—Mdﬂ?l‘ Series 847
5000 AND 1000 OHMS PER VOLT DC — 1000 CHMS PER VOLT AC

High speed, 54 range, high sensitivity, AC-DC multi-range test set
Ranges to 6000 volts, 200 megohms, 12 amperes, + 70 DB

Series 847 MULTI-MASTER, features "Precision’” Automatic Push-Button RANGE and
FUNCTION selection, affording a new “high"” in positive operational efficiency and
simplicity.

A rugged, high sensitivity, general purpose AC-DC test set, especially designed to
withstand the continuous usage and handling associated with all phases of electronic
maintenance and service, classroom instruction, production testing, etc... ® Large,
easy reading 200 microampere, 4% meter @ All standard functions available at
only two polarized tip jacks ® 200 megchm insulation resistance test range in addi-
tion to 5 self-contained ohmmeter ranges ® Recessed 6000 volt safety jacks. @ Etched-
Anodized aluminum panels resistant to moisture and wear e Conservatively and
professionally designed, the Series 847 features the high “Precision” standards of
quality, workmanship and performance.

RANGE SPECIFICATIONS

% 8 Dual D.C. voltage ranges to 6,000 volts % 8 D.C. current ranges to 12 amperes.
at both 5,000 and 1,000 ohms per volt. % 6 ohmmeter ranges to 200 megohms. Initial
Initial range 0-3 volts. range 0-2000 ohms with 13 ohms center scale.
* 8 A.C. voltage ranges to 6,000 volts «t % 8 decibel ranges from —26 DB 470 DB.
1,000 ohms per volt. % 8 output ranges to 6,000 volts.

ﬁdé to see the full “Precision” line of Quality Test Instruments on display at all
leading radio parts and equipment distributors. Write for new Precision 1948 Catalog.

MODEL 847-L: modern, shallow, Bake-
lite laboratory type case, size 7Yz x Signal Generators, Vacuum Tube Voltmeters, Tube Testers, Multi-range Test Sets, etc.

8% x 3. ... . 54290 o

ITEST EQUISMENT A ppARATUS COMPANY INC.

92-27 HORACE HARDING BOULEVARD
ELMHURST 5, NEW YORK

MODEL 847-P: portable, hardwood case
with tool compartment and cover,

size 9x 10 x4%"......... $44.90

(Prices complete with batteries
and High Voltage Test leads)

Export division: 458 Broadway, Mew York City, U. 8. A. - Cables: MORHANEX
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Fig. 7 Typical discriminator characteristic.

Servicing
FM Receivers

— From Page 21

than resonance, the opposite is true
and I, is less than E,,.

Another way to explain the above
relations i1s by the use of vectors.
Fig. 9 shows a vector diagram for
each of the three important condi-
tions described above, Notice E,
and E, are made larger and smaller
according to the phase of second-
ary voltage.

In Fig 6 we have applied the
voltages E, and E;, which are AC
to diodes V1 and V2, and our cir-
cuit now becomes basically a Foster
Seeley  discriminator. These AC
voltages are rectified and filtered
and produce the DC voltage I, and
Eq. These DC voltages are propor-
tional to E, and E, respectively and
have the polarities indicated on the
diagram. .

Now the discriminator output is
the voltage between points g and
h. Since E. and E; oppose each
other, the total voltage is equal to
the difference in magnitude and will
have the polarity of the larger volt-
age. At resonance these voltages
are equal and the total voltage (g
to h) is zero. At a frequency higher
than resonance, E. is larger than
Es. The total output voltage will
then be E. minus E, with h posi-
tive and g negative. When the fre-
quency is lower than resonance, the
polarity of the output will be re-
versed, and the voltage will be E,4
minus ..

Thus when the IF
above and below

changes
the resonant

30

Fig. & Basic circuit of the Foster-Seeley discriminator. In practice, point g is usually
grounded. Then the audio output appears at point h and AVC or tuning eye voltage
can be obtained from the center tap of the resistor.
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1

5V.
When the input ratios
are equal no current flows
through R2 and the
output will be zero.
E3 | |O \
5V.

—» AUDIO

IO
RFC

Fig. 8 The ratio discriminator. Below: Schematic diagram, Above: equivalent circuit
discussed in the fext.

frequency, the discriminator out-
put will vary in magnitude in the
same way. This circuit is known
as the Foster-Seeley type of dis-
criminator.

Fig. 7 shows the characteristic
typical of a good discriminator. The
curve of amplitude versus frequen-
cy should remain straight (linear)

for all frequencies within the de-
viation range.

Ratio Detector

In order to eliminate noise ef-
fectively, when a conventional dis-
criminator is used, it is necessary
to precede this stage with a limiter

— To Page 32
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Measvures voltage
resistance ... and current

BOUT THE HANDIEST METER in the service
A field! In one instrument, for one price, you
get an electronic voltmeter, ohmmeter, and am-
meter . . . battery-operated to make it completely
independent of power-line sources.

Use it to test car radios, farm sets, railroad
signal equipment, aircraft radio, industrial elec-
tronic devices . . . opens up hundreds of profit-
able new opportunities beyond the limits of
power lines.

With it you can measure both a-c and d-c volt-
ages to 1000 volts, resistance to 1000 megohms,
and direct current to 10 amperes. A new low-
cost, RCA crystal probe can be attached if you
want to make v-h-f measurements.

Most important, this instrument is easy on
batteries. They last up to 10 months in normal
service. A neon pilot light flashes when the in-
strument is on . . . serves as a reminder to turn

the instrument off when not in use.
Linearity and stability are excellent.

Here is one of the best buys in test equipment
on the market today. We'll be glad to send you
complete descriptive and price information on
this time and money saver. See it at your RCA
Test Equipment Distributor.
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-» From Page 30

and high gain IF stages, because
the discriminator itself responds to
amplitude variations unless previ-
ously “clipped” by the limiter. A
circuit  which  demodulates FM
waves without responding to ampli-
tude variations, the ratio detector,
15 shown in basic form in Fig. 8A.
The secondary circuit L,C, is simi-
lar to that of the Foster-Seeley dis-
criminator with a relatively high
QQ (about 200) being necessary for
good design. Again we use the in-
stantaneous sum of the two applied
potentials E;, and E,,, although the
diode V; has been reversed so that
the diodes are now in series. When
the FM wave is at the center or
resting frequency, the potentials ap-
plied to both diodes are equal
When the FM wave deviates above
resonance (10.775 megacycles), Eq
is greater than Eg4 by some ratio,
say 12 volts to 8 volts. When the
FM wave deviates below resonance
(10.625 megacycles) IZ4 will be less
than 4, by a ratio of 8 volts to 12
volts. Thus, except at resonance,
there always exists some ratio be-
tween the voltages applied to the
two diodes. A detector whose out-
put 1s made proportional only to
this ratio, (which is changing at
an audio rate), becomes independ-
ent of amplitude variations and does
its own limiting. Such a device is
the ratio detector. An equivalent
circuit (Fig. 8) will simplify the
discussion. The RC entwork R,C,
is connected in series with the two
diodes, the direction of electron flow
being such that the top of C; will
be negative, and the bottom posi-
tive. The time constant of R,C; is
quite long, about .2 of a second,
so that its potential remains rela-
tively fixed even for the lowest {re-
quencv audio variations. Actuall -
the charge in C; is a function of
the average carrier strength. This
potential is shown as a battery of
10 volts magnitude and tapped at
the center (Fig. 8).

To this center point is connected
onc end of the volume control R.,.
The other end of the volume con-
trol 1s connected to the junction of
Cy and C,. While a fixed potential
of 10 volts is used at this time, 1t
must be remembered that this po-

tenttal  may vary slowly with
changes in the average carrier

strength. L, 1s shown in two sec-
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" A. Resonance
Ex and: Ey each'90° from E;
Eq = Ep in magnitude

B. Below Resonance -
Ex more than'90°fromE,
Ey lessthan -~ .~ * *° |
Eq less than.Ep in magnitude

C. Above Resonance
Ex less than'90° fromE; .

Ey. more

£a greater than Ep, in magnitude

Fig. 9 Vector relations in the Foster-Seeley and ratio discriminators.

tions with generators Ep; and Ep,
representing the induced voltages
for any given deviation of the FNM
wave. The conditions which must
be present in this circuit are as
as follows:

Ifirst, the ratio of Ep, and Eps
must equal the ratio E, to E,

Ep E,

Sccondly ; the sum of I, and E,
must always equal the charge m

Ca, \Vhich 1$ Eg.

E 4+ E, = L;
Assume that
Em 5
Ene 5
If no drop exists in the diodes, then
B 5
E, 5

and no current can fow througn
K., Thus at the resting frequency
of the FM wave, the DC output
will be zero.

Going above resonance now, as-
sume that

Ep, 8 E.

Ene 2 E,

Under this condition current will
flow through R,, and the drop
across R, will be 3 volts and posi-
tive at the junction of C; and C,,
thus producing the positive half of
the audio cvcle.
Deviating below tesonance:
Eps 2 E,

Epe 8 5

Current will now flow in the re-
verse direction through R, produc-
ing the negative half of the audio
cycle.

In the rejection of amplitude
modulation, the action is as fol-
lows. Suppose that a sharp increase
in the carrier amplitude caused the
ratio of

Epy 16

—— to beconte ——

Fps 4
The ratio obviously remains the
same but the ampltude has doubled.
However, £, —E, remains fixed as
determined by E;, and the ampli-
tude change can not take place. E;
tends to gel higher, but the time
constant of R,C; 1s made so large
that noise pulses or amplitude mod-
ulation are too rapid to change this
voltage. If the carrier level should

— To Page 38
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SWAP ® BUY & SELL

WANTED—Tsed machine for duplicating
door and lock kevs. Also key blanks and
cquipment.  Gre ex Radio Service Co.,
299 8 Elmwood 4 , Bufralo 1, N. Y.

FOR SALE—R C.P tube & set tester
#8032, $35: Nolar ~Quick Cheel’” capacitor
analyzer QCA-1-60, $25, like new; Gru-
now Cons. radio L1 tubes 12 dyn. speak-
er, cont, from 3545 ke to 13.2 me. on 3
bands, %72, Also complete N.R.I. radio-
television course and various radio books.

Write for list  Chas. Becker, 1350
18th St., Brooklyn 30, N. Y
WANTED—DBack issues of QST, Radm
News. CQ fiom 1940 to 1943. Also BC:
SCR322, ete., good bhug key, mise. llthO
tubes and  parts.  Send vour list for
mine, WsXJ, 34 So. Washington S,
Delaware, Ohio.

WILL TRADE brand new 6x30 Universal
lightweight binoculars and case (list $30)
for used communication rveceiver or test
egpt. T, . Bothwell, 52 Elmwood Ter-
race, Irvington 11. N. J.

WILL TRADE-—Ifave a dozen new I-I7
transformers and about four doz. 3-posi-
tion switches to swap for Radio Nows or
other radio hooks. I'll pay postage, Dona-
von TIavre, T'reeburg, IIl

FOR SALE — #260 Simpson ohm-volt
meter, hrand new, %35. Stanley J. Dem-

bowsl, 1204 Everéet St., Camden, N. I
WILL TRADE 10-vol. scts of standard
encyclopedia for R.C.A. or SLnu)%n sig-

nal generator or similar type. Roy's Serv-

ice, Route #2. Brigham City, Ttah,

FOR SALE-—National radio course, good
condition, only $20. Or will trade for
Instructograp? 318 I, 124

. Sontare,
St., New Yo N. Y.

WANTED-—C lmnal\st camera and con-
denser analvzer. Have 28v. D-C motors;
various cr s and tubes, mikes, head-
sets, ete. ite ror my trading list, J. Q.
IC\r(lmch. General  Delivery, Pocahontas,
k.

FOR SALE OR TRADE-BC-348-A re-
ceiver, a-c operation, DX, $75.95; 2w~
‘scope, §25; also various radio parts.
Need sig. generator or tube tester. Write
for details. Vincent De Ta 3227

Cruz,
Mooheau Avenue. Honolulu. T H.

SWAP—Complete 1.C.S. course in indus-
trial elee.  enginecring, mathematics in-
c_luded, plus Audels Handy Book of Prac-
tical Llectricity 1n good condition. Wunt

3 Ghivardi radio books, Radio Ihyvsics
Course, Modern  Radio  Servieing  and
Troubleshooter’s Handbook or what have
you? Louis Hermans, 2 Prospect St.,
Valley Talls. R, I.

WANTED--Ciond tube tester and small

ac-de radio. Will swap or sell Remdneton

Shaver Z28: Weston 0-100 milliammeter;
Polar Cub elcc. vibrator: Astatic D-9
pick-up arm with ecrystal and course in

banking and finance by LaSalle Ext. Tni-
versitv. D, N, t'oble, 5423 Iyde Cir.,
Norfolk 2, Va

SWAP OR SELL—Complete radio servic-
ing course. co~i $198. Will tiade for
radio dagrams or diagram manuals.
Llovd Bobo, 308 Riverside Ave., Cunon
City, Culo

FOR SALE—New N.IR.I vacuum tube
voltmcter complete with tubes, hatteries
and test prebes. $13. Roy  Musselwhite,

China Grove, N,

. Box 458 b
SWAP OR SELL—N.R.I radio course
for recording ocutfit exelusive of amplifier.

Geo. R. Ferguson, 808 First Ave., Guads-
den,  Ala.

nated against intense heat.

Sprague High-Voltage Paper Tubular Vibra-
tor Condensers are especially designed in
every respect to stand the severe conditions
of auto radio operation. They're oil impreg-
They're over-all
wax dipped—and they’ve got special end
seals for really top notch humidity protec-
tion. The working voltage rating of 1600V.

D.C.

Vi

is honestly conservative.
ratings mean exactly what they say.

Use 'em on all auto radio jobs—and other
high-voltage applications as well.
stand the gaff! They will not.let you down!

As always, we'll appreciate it if you order
them by name—Spragrue Type TR High-
Voltage Paper Tubulars.

SPRAGUE

CONDENSERS

Capacity

They'll

RATOR

SWAP OR SELL—Brand new BCi12 os-
cilloscope, 115v. G0 c¢y. for what have
vou? T, Nelson, Box 206, Wheaton, 1L
SWAP OR SELL — Clouzh-Brengle
generator model OC, up to 30 mc,
A-1 condition, very accurate, 1935
"36 Chevrolet radio model 600249 dn good

condition. New filters and vibrator. Built
for running board ant. and works well,
§17.50. Ray Bover, P.O. Box 63, El
Dorado, Texas.

WILL SWAP—(Critical tubes of equal
value for good tube tester. Have many
hard-to-get numbers Write for list. Tlil-

lis Radio Service, 6310 Williamsen St
Dearborn, Mich.

SWAP OR SELL—Rotary converter 110v.
d-¢ to 110 v. a-c 60 cy. 60U watts. Like
new. Want record chamger and speakers.
Ralph Best, Box N4, (1 Oak St., Den-
wile, N. T

SELL OR TRADE-—Medel
evator for 110 to 120 v,
Want 3" scope.  Ernest
Deiver Ave., Durbam, N.
WANTED—Electronic tester R.C.P. #68S
or cotdenser analyzer bridge or modern
tube tester. Have new Browninz 16 ga.
automatic shotgun \vith cowhide case,
two automatic pistols, 25 0tA tubes and
#210 power tubes. W. F. Onder, Rt #1,
Box 330, Arnold, Mo.

850 sig. geu-
a-¢ operation,
Overman, 450

YOUR OWN AD

The Sprague Trading Post is a
free advertising service for the
benefit of our radio friends.
Providing only that it fits in
with the spirit of this service,
we'll gladly run your own ad
in the first available issue of
one of the six radio magazines
in which this feature appears.
Due to the large number of
ads received, it is not always
possible to have them appear
as fast as we would like to.

Send your ad to Dept. RM-97

SPRACUE PRODUCTS COMPANY, North Adams,
{Jobbing dxs*rlbuhng organization for products of fhe
SPRAGUE ELECTRIC COMPANY.)

RUN HERE FREE

Write CAREFULLY or print.
Hold it to 40 words or less.
Confine it to radio subjects.
Make sure your meaning is
clear. No commercial advertis-
ing or the offering of merchan-
dise to the highest bidder is
acceptable. Sprague, of course,
assumes no respensibility in
connection with merchandise
bought or sold through these
columns or for the resulting
transactions.

Mass.

Suromberg-Carlson 20-
watl amplifier #20 less mike and speak-
ers; one phono and 2 mike inputs. Lists
$105, will sell for $30 or trade for sig.
generator, ’scope. camera or what have
you? Robert W. TLassell, 44 Oak Crest
Rd., Needham 92, Mass.

FOR SALE- Trecision =915 counter tube
cheeker 1n original carton. practically new
with latest voller chart Also checks bal-
lasts and batteries, Cost $84.41, will sell
tor $63. Al's Sales & Service, 727 8 ate
St., Schenectady 7, N, Y.

FOR SALE—RCA I6TB test oscillator in

A-1 condition, used about 2 weeks. Also
old tvpe tubes UXZ216B, 874, 876 bhrand
ne in original cartons. X, P. Mallan-

dain, Box 646, Rimouski, Que., Canada.
FOR SALE-—Drecision 954F combination
tube & sut tester, 20,000 ohms per velt;
Also Precision K-200 sig. generaror, Gu
cd—used only for tesching puibos
Laiv Radic Service, Lock DBox 141,
Buitalo, Ohio.

FOR SALE
ndustrial  model
plete with nickel,
compounds  and
recoatng  rad o
3 ITeins  Radio

Brush
$60
copper
anodes.  Silver
contacts  Itull
Serviee,

-Warner
-M.
silver,

electroplater,
value, com-
and gold
fine  for
diveetions.
Clara City,

§39
Minn.

FOR SALE-Tresto Reccrder DT, over-

hea:l drive, with mike and stand. Tnited
Rescarch  Laboratorvies, 1630 Broadway,
New York 19, N. Y.

mbes

ATG. &
00(‘ I)m ounts
stock, Mav ha
Ben's Rardlo Ser
e}

FOR SALE— \e*w
3G, 20,

R 39/1
Lo xeduce farge
tuhe you need.
Tonawanda,

FOR SALE-5 ea Thordaron T-60848
matehing  transformers; 500 ohm line-to-
voice c¢nil with 7 taps for var. volce co’l
matching. Also 2 Universal output t abs
3 tans on pwi.. 6 on sic, $12 for all 7
and wranteed.  Lee  Pfauth,  Vinsons
Amusoment Serviee, Chillicothe, Mo
FOR SALE-—Superior #6350 sig. generator,
a‘most new, A-1 condition, $45. Tussel
Gastafson, % T.ke Ilecwric Shop, Titonka,
Towa.

FOR SALE—)Master analyst, #504, made

b Radio (iry Produ.tz Co. Complete
with plug and adapters. Never used. Cost

up 1o 0%
> Just the
ce, North

$15. Stevens R d'o Shop, Raymond. N, H.
FOR SALE—Tider manuals VI, VI,
M, XI, XTI XIII in nnw con:ilion, $63
Tostpaid, \Il he I\ used test eqot. at bhig
~avi H  Thomas, 702 W. Broad
R 1‘100]0!. T(\Ax_

FOR SALE—Supreme Vedolyzer complete
with all cables and instructions, Used
very  little,  $J20. Also have 100 new
tubes, mostly scarce types, list over_$200,
will sell for $5U. Write for list. Victor
Dudley, 517 7th St., Ifranklin, Pa.

FOR SALE—TUsed radio books postpaid:
Math, for Eleet. and Radiomen—Cooke,
$ Catliode Ray Tube at Work -—
32 ; Insule the Vacuum Tube —
. Abreraft Radio—Morgan, §1;

aft  Servicing — Page, $1.25; High
Frequency Techniques - - Biainerd, $2.50.
S, Marzyeki, 1308 W. Rodedale, Chicago
40,
FOR SALE--Superior #4150 tube tester
compl. with all charts. Excellent condi-
tion, used only 60 days. Will sell for
830 or trade for what have vour Also
have old style tube tester for sale or
trade.  Write tor details. George Lyon,
Martin Radéo Service, Martin, So. Dak.
FOR SALE—Model CA-11 signal tracer
like new, $12.50. W. II. Post, Shaver-
town, Pa.

WANTED—Thordarson T75R56 power and
TI9P50T and TI9P62 plate transformers.
Must be in new condilion. Also want
patr of HI-254 tubes. Eddie Howell, 501
W. Ifarden St., Graham. N. C.

WANTED-—Instruction book on SCR-522-
A; Nov. ‘46 issue of Radio News aml
May ’16  issue of . G. A. Wheeler,
5801 St. Bernard St., Houston 4, Texas.

WANTED—TUsed 7- or 8-watt amplifier,
not neeessarily in working condition, with
or without mike and speaker. Wayne
Schimidt, Wrightstown, Wise

WANTED—Burned out
any kind, larger sizes
sizes, weights and
known. State price, Will pay cash o
trade for mi radio eqpt. . Z. Leh-
man, WITKYD, 2014 Tloit, Everett, Waxh.

WANTED —Rider Manuals, any or all

trar
prele
original

formers  of
red.  List
ratings ot

of the volumes from I to XV. A, R,
Twiss, “"Radiolab’™, Tandhurst Ave., Lon-
don, N. 12, Fngland.

WANTED-Capacitor tester from (0001
200 mfds. or to 600 mids, Any condi-
tionr. DBrad's Radio Serviee, 122 Morgan

St.. Suftolk, Va

WANTED-—6ASG tubes in
tons, Sylvania, KenRad, cte. H. L, Chad-
bourne, 238 Gravilla St., La Jolla, Calit.
WANTED—Phileo chassis No. 37-60 with
or without speaker or cahinet. J. A. Col-
l[ins' 2632 Washville St., Pittsbursh 4,
a

oniginal car-

WANTED—Ruder Manuals 5,
6 with Indexes for vols, 4, 5 and 6.
Must he reasonable condition with no
rases noissing. Fred M. Merrill, Bex 92,
Callicoon, N. Y.

vols. 2, 4,

ASK FOR SPRAGUE CAPACITORS and *KOOLOHMHM RESISTORS by name!
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CONTROL AND SWITCH KIT

A new kit of controls, known as the Junior
Control Cabinet has been introduced by
the International Resistance Co., 401 N.
Broad St., Philadelphia. This kit is an as-
sortment of nine |3, | and 2 meg. controls
- plus four switches and four special shafts.
The assortment is factory-packed in a
cardboard cabinet finished in blue, yellow,
and silver. The four drawers with twelve

compartments are individually identified.

FM-AM SWITCH

A slide switch for use in FM-AM receivers
and for similar applications is being pro-

duced by Centralab division of Globe
Union, Milwaukee, Wisconsin. Available
with or without index, this unit can be

obtained in any length from a minimum of
5 clips per side to a maximum of 20 clips
per side. Complete technical data on this
unit are contained in bulletin 953 issued
by the manufacturer.

34

HIGH FIDELITY SPEAKER

Altec Lansing's new two way speaker with
a multicellular horn reproduces the entire
FM range of 50-15000 cycles per second.
Distortion and intermodulation are mini-
mized, and a wide angle of high frequency
distribution is provided by the design of
the high frequency horn. For complete

technical information write to Altec Lansing
Corporation, 250 West 57 St., New York
19, New York.

TWO-WAY RADIOPHONE

A new two-way Flying Radiophone, Type
AS-1C, with an overall length of 9!/, inches,
has been made available by the Transmitter

Division of General Electric Company's
Electronics Department.

Operating directly from a [2-volt power
system, the AS-IC weighs 125 |bs. Fea-
tures of its receiver, which functions at fre-
quency ranges of 200-420 ke and 500-1500
ke, include automatic volume control, a
directional loop antenna arrangement, and
a voice filter.

The transmitter operates at 3105 ke,
crystal controlled, and furnishes 12 watts
carrier output.

Further details on the newly announced
AS-IC may be obtained by writing the
Transmitter  Division, General Electric
Electronics Department, Syracuse, N. Y.

# éé.)-m s

FM SIGNAL STRENGTH METER

The Factometer, an AC operated portable
AM-FM receiver equipped with a signal
strength meter, is a product of the Bendix
Radio Division of Bendix Aviation Corpo-
ration. It is completely self-contained, in-
cluding a telescoping antenna. With this
instrument, relative field strengths of sig-
nals can be determined by readings on the
meter and most favorable locations for FM
receivers can be ascertained. '"Dead spots"
in certain parts of houses can thus be
avoided. The Factometer can also be used
for general FM demonstration purposes.
— To Page 50
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Here’s Why Your Antenna
Installations Will Give [~

100-0hm line

H-F Transmission Lines

#2i5tronded K-1128 75-0hm line.

1. Their unusually low attenuation losses assure the
most efficient transfer of energy between antenna
and receiver or transmitter.

2. Their uniformity and permanence of characteristics
permit peak receiver performance, without anneying
distortion from locally-induced interference,

#30 Stranded  K-1046 300-ohm line

3. Their flexibility and outstanding resistance to
weathering, moisture and abrasion contribute to

T o s v N
#22 Sold K-32

years of trouble-free service.

IN THE FIVE ITEMS listed here, there’s a high-frequency
cable for practically every antenna application. The
K-1128 75-ohm line, for transmitter use—the K-1079 and
K-1046 lines for general FM and Television service. The e T :
smooth oval cross-section of these 75, 100, and 300-ohm ‘ | KT-51
lines prevents the accumulation of

foreign matter, thereby maintaining

stable capacity characteristics. The - — e
. ; R - Al
K-32 and KT-51 coaxial cables offer | St DATA FOR FEDERAL H-F CABLES ‘

§ icati T g e T Characteristic |- Velocity ot Capacitance Attenuation, Db per 100 Ft.
peak performal:lce for ?ppllcatlons e TYl’h' _ Impedance. Propagatlon Per Ft. Fr in Megacycies
where locally-induced interference - Number - Ohms | {in percent) mmf 70 1 1.7 ] 30 | 106 | 300 |
is severe. 7 P z : i

For complete information and prices o 5'1?79\ ‘ o LOCEC & o 5.5 6 | .75 |28 |52}88
on these cables, see your local distrib- T 7
. . 21121 ! i ] J 4.0 | 7.3
utor. For other high-frequency cables K 1}23, . 28 4s 193 3 ol O
—write to Federal, Dept. D- s :
nihl Bl K-1046 | . 300 81 4.0 38| .57 | 8 |20 —
Werog riig. 2o 66 22 | —{—|20{38]|70
é % i - : m - .. v
i KT:51 (2% T . 56 16 b — | —t{18|38]75

#Reg. U. S Pat. O

Federal Telephone and Radio Corporation

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

research and engineering organization, of which the federot Export Distributors: — International Standard Electric Corp., 67 Broad 5t., N.Y. C.

KEEPING FEDERAL YEARS AHEAD...is IT&T's world wide In Canada: — Federal Electric Manufacturing Company, Ltd., Montreal.
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.

HE Associated Radio Service

Dealers of Columbus, Ohio,
breale into our column for the first
time with the following letter (the
first of many letters we hope) from
J. P. Graham: “You will find en-
closed the June issue of the Associ-
ated Radio Service Dealer’s News.
The News is i1ssued monthly about
the 20th, so to arrive half way be-
tween meetings, which are held
monthly on the first Wednesday eve-
ning of the month. The News is
always of three or four pages along
the line as is reflected in our june is-
sue. The writer 1s the Editor and
has been since the ARSD News
first saw the light over three years
ago.

Our present President 1s Lou
Riebel, owner of Riebels Appliance
Store of Columbus. Our organiza-
tion was formed on November 11,
1943, exclusively for service deal-
ers, in other words self-employed
or owners ol service stores and
membership is by invitation only,
thus assuring a control of the type
of dealer members. Servicemen
employees cannot become members,
but are invited to all technical meet-
ings.  All servicemen are invited
(both 1n and out of the organiza-
tion) to ecvery technical meeting.
You will note the announcement of
the coming technical meeting in
our ARSD News.

The Associated Radio Service
Dealers are incorporated and in-
clude 1 their membership prac-
tically all the best and the largest
service organizations in Columbus.
All vparts jobbers are associate
members as well as several radio
set distributors. These jobbers pay

36

the same dues that any member
pays, that 1s $24.00 a vear.

Each monthly meeting is started
with a good dinner, of which the
ARSD pays $1.00 toward the cost
for each member. TFach quarter
we hold an Associate Jobbers meet-
g at which time all the jobbers
attend the dinner at no cost to them.

With few exceptions we have ex-
perienced wonderful co - operation
of our parts jobbers, particularly
in elinunating selling across the
counter to those not in the trade
and selling these fellows at whole-
sale prices. Right now we are cir-
culating petitions among all service
organizations in the town suggest-
ing that the jobbers restrict trade
discounts to the trade. We are ex-
periencing wonderful co-operation
from the non-members in the sign-
ing of the petitions.

We have had, for over two years,

co-operative weekly advertising of
the tvpe you will note by the en-
closed copy; we have now discon-
tinued this type of advertising and
are having ecrected seven of the re-
flector type billboards on the main
roads to the approach to our city.
ARSD had a booth at our State
Fair last yvear, and right at a time
when you could not buy a radio,
we gave several away. The booth
was laid out with complete shop
testing equipment, which was fur-
nished by one of our Associate
Jobber members.

As you will note, our annual
ARSD picnic will be held on the
third of August. Over 125 attended
our first picnic last year, and we
expect at least 150 this year.

Each of our members display our
‘Certihed” Radio Service Dealer
msignia and all of our advertising
is built around 1it, so that those re-

— To Page 38

RADIO SERVIGE
DEALER

THERE IS A GERTIFIED

SERVICE
DEALER
CIATED RADIO SERVICE'
NERTETE

4550

Entrust your radio to a dealer who dis-
plays this emblem.
reliable service with quality parts and
honest value.

You are assured of
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THIS INGENIOUS
LEVER SWITCHING

With the new Model 3413 you can make your settings in-

v T Jﬂm@’ﬁaw ’ ¢ stantly—]ust snap the switch up er down.You actually “pic-
? . i ' ture” the circuit. Usually not morz than fire of the ten lever
FA’ST < SIMPLE * FLEXIBLE switches need be set, yet you have individual conirol of each

iy o indin g tube element. Many other convemient features make Model
Provides individual 3413 the buy of its field—such as the handy, built-in SPEED-
control of each ROLL tube chart, the larger easv-readinmg meter, the hand-
tube: efement some new case with streamlinec desiga. For

; either counter or portable use you will find Maodel
3413 a quality-packed tester that you’ll be proud
to own. Write today. Address Dept. W93

ELECTRICAL’INSTRUMENT €0. srurrron, oo
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Most customers just don't like substitutions. A
good tailor will never resort to making repairs with
materials that Neither will a

capable, experienced service man gamble with

"almost" match.

results by making cartridge replacements in phono-
graph pickup arms with cartridges that {'might

E

work.”

There is only one safe and sure way to make car-
tridge replacements and that is duplication of the
original. The pickup cartridge is the most vital
component of any phonograph circuit. To change
this circuit with the introduction of an unknown
quantity is very apt to result in entirely unsatisfac-

tory performance.

Astatic’s many types of cartridges are necessary
to satisfy the great variety of electrical and
mechanical specifications demanded by set %r.rianu-
facturers and to supply service men with the proper

parts for perfect replacements.

Kstatic Crys‘kd&‘ﬁevice‘,s Manutactured -
under Brush Development Co. patents.

Serviecing FM
Receivers

— From Page 32

suddenly drop, the potential I
would still be maintained, and this
drop would not appear in the out-
put.

Since the potential across C;
varies with the average carrier
strength, it serves as an excellent
source of AVC voltage.

An important advantage is the
fact that there is no “threshold” ef-
fect in the ratio detector; that is,
there is no minmmum carrier level
necessary to cause noise attenuation
as with limiter circuits. ¥ ¥ ¥

The
Orgamnizations

- From Page 36

quiring service will readily identify
a member.

We have just 33 members, qual-
ity not quantity is what we are try-
ing to obtain., But if the number of
members may seem small to vou,
it represents one out of every three
service organizations listed in the
Columibus Telephone Directory, and
you must remember our organiza-
tion 1s strictly for radio service
dealers, the owners of the business.

Wishing vou success with your
splendid magazine, which the writer
has subscribed to, through our
store, since the very first issue.”

J. P. Graham, Editor

Associated Radio Service Dealers

A report from the Associated
Radio Service Men of Central
Pennsylvania follows:

“At our regular business meeting
on June 3rd, we elected the follow-
ing othcers for the coming vear.
They take office on July lst.

Gordon Phipps, President.

Louis Steffan, Vice-president.

A. R. Guild, Treasurer.

Carl W. Smith, Corresponding

Secretary.
John Barsophy, Recording
Sceretary.

The Secrctary of the IFederation
of Radio Servicemen’s Associations
of Pennsylvania—Art Guild—told
us some of the plans {or the forth-
coming convention of radio service-

—;y\'l’o Page 40
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Simpson Medel 315 Signal Generator

Here’s a test signal source that maintains its accuracy under
constant use. The Simpson Model 315 Signal Generator pro-
duces fast and accusate “trouble-shooting” every time. The
reason is as clear as its signal: this generator is Simpson en-
gineered and built.

Like all Simpson test equipment, Model 315 is made almost
entirely within the various Simpson plants. This, plus our
tremendous investment in expensive production tools, is your
assurance that Simpson testers will not quickly become obso-
lete and will be of unvarying quality.

An investment in the Model 315 is an investment in life-
time, trouble-free service.

3 Accuracy
+* Stability

* Minimum
leakage

* Good wave
| form

* ——extraordinary in its price class

The Model 315 Signal Generator
has a big nine-inch meter type dial,
with hair-line pointer, for high
readability. Smooth vernier control
permits close settings.

Circuit; Electron coupled circuit
assures extreme stability and output
uniformity throughout the band.
Three tubes are utilized in the cir-
cuit — full wave rectifier, modula-
tor and oscillator. Standard 30%
modulation at 400 cycles is used.

Output: Signal is controlled
through an ingenious step attenua-
tor of the ladder type. Volume level
of each step is regulated by a smooth

vides an R.F. output from a few
microvolts to .15 volts and a 400
cycle output from zero to 3.5 volts.

Bands; Six R.F. coils provide
ranges of 75-200; 200-600; 600-
1700 kilocycles and 1.5-4; 4-12; 10-
30 megacycles. Coils are designed to
retain original inductance regard-
less of temperature or humidity
changes. A special switch automat-
ically eliminates “‘dead spots.” Fre-
quengy accuracy is 1%,

Shielding; Coils, attenuator and
signal selector are individually
shielded. Oscillator and modulator
assemblies are sealed in a rigidly

effective line filter is used. Even the
line cord is shielded. Result: leak-
age is 'negligiblé.

Calibration: Each coil is individ-
ually calibrated to close tolerances
against crystal standards by medns
of variable inductance and variable
minimum capacitance. Tests show
negligible changes over long peri-
ods of time under extreme temper-
ature and humidity variations.

Size 16”x107x6”. Weight, 15 Ibs,
Shipping weight, 20 1bs.
Dealer’s Net Price............. $67.35

non-inductive control which pro- welded, entirely enclosed chassis. An add ... 7.50

SIMPSON ELECTRIC COMPANY

{

: 5200-5218 Kinzie Street, Chicago 44, lilinois :

|

“ |

N - an
A R ’ Lo s
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AM PLUS EM
90KC-210MC

OVERWHELMING ENTHUSIASM g eeted first shipments of Model 906. Signal Gener.orc_Jr
. most of which seem to kmve jone into manufacturers’ laboratories, so good is it.
Nowhere else . . . at any prce . .. can you buy its equal. Check these features: eight
ranges diol calibrated to 1%, aczuracy . . . 90 kc/170 mc. AM ... 90 kc. 210 mec. /FM
.. built in 0/500 kc. FM swzep .. . variable 400 amplitude mgdu_lohon .. less
than 1 merovolt to over 1 vol- metzred output . . . resistive and cop.ocv?y-msuloted output
stray: so low it's in the $530.0C and up laboratory class. Yet price is only $99.50 net.

NEW PENCIL-THIN
R.F. PROBE

Now "VOMAX" is equipped with new,
pencil-thin, flexible 5-inch r.f. prol?e
extension plus ground chip-lead. It will
reach any point in the tightest midget
receiver . . . will even bend around
corners! This exclusive new SILVER
development maintains “VOMAX"” as
the finest, most complete meter you
can buy . . .

Overwhelmingly, acceptance proves
“VOMAX" to stand head and shoul-

ders above any other meter — at
ony price. It is unbeaten . . . even
by its copyists . . . for accuracy,
for dc., a.e, .af, if. oand rf. voltage ranges . . . os_it is far 4cur'ren' and resistance ronges': . .Afho’\r
frequency range . . . and for that astronomically high input resistance so necessary to effec [lv'e $35,
FM, ond TELE réceiver servicing. Price is still only $59.85 net . . . r.f. probe extension kit $.35.

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

1249 MAIN ST.,-HARTFORD 3, ‘CONNEACTI'C'UT

49

WA amaricanradiohictory com

The ¥rganizations

— From Page 38

men in Philadelphia this September.
All of us are looking forward to
this event as a sort of milestone.”

John Barsophy, Secretary

“A delegation of members of
the Vancouver section of the
Associated Radio Technicians of
British Columbia motored to
Chillawack on Wednesday, June 4th
to attend an organization meeting
at the Empress Hotel for the pur-
pose of forming a Fraser \alley
Branch of the A.R.T. of B.C.

The large attendance of Radio
Technicians included representa-
tives from every Fraser Valley
business district from White Rock
to Hope. The discussions showed
all are keenly interested in placing
the radio repair trade on the highest
possible level of reliability and
efficiency by co-operating in good
fellowship, by identifying the hon-
est and competent through their as-
sociation with the A.R.T. and at the
same time encourage the beginner
to improve himself in the use of
modern methods and fairness, thus
protecting the radio owner from
exploitation by the incompetent and
dishonest.

The employer also gains as he
has an authoritative body to gauge
the competence and ability of his
staff or those he may desire to em-
ploy in the future.

Al Johns, Pres. of the Vancouver
A.R.T. welcomed the gathering and
called on Fred Stucky to introduce
the groups to each other; Wilf
Munton recalled some of the ac-
complishments of the association
since its foundation in 1929 (and
consequent incorporation under the
societies act in 1934) and outlined
a few of the aims and objects by
reading excerpts from the constitu-
tion; Bill Filtness described the
methods used by the examining
board to grade the members ; Monte
Lennox explained the treasurer’s
view of the financial angles of the
association.

After a very active discussion
Jim Fraser of Abbotsford was
elected Secretary pro-tem till June
16th when a meeting is planned to

- To Page 48
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Save SPACE, TIME and. MONEY
s wa‘h the new P Y@ﬁ _, 5@
. A /1TUB§-§§-§!£E§II

PAPER CAPACITOR

H’GH DIELECTR"C STRENGTH
-assures against breakdowns

" CLEAN. CONSTRUCTION ~~
-~ and better appearance

LARGE, LEGIBLE MARKINGS
make identification- easy

SUPERIOR SEAL
endability in all climates :

LISt

PART CAPACITY | D.C. YOLTS BODY SIZE, INCHES

NUMBER / MFD. WORKING DIAMETER , LENGTH PRICE

76-D1 0071 600 % 1% $.25

16.D2 002 | 600 % o | .25

76-D5 005 | 600 % 1% 25

76-D6 .006 600 % Vi 25

76-S1 .01 600 Hs ] 13, .30

76-52 02 600 %o 1% 30

76-55 05 600 % 1% 40

76-P1 el 600 % 1% A5

76-P25 25 800 % 2 55

16-P5 5 600 ) 2 80

o PYRAMID
.  “LONG.LIFE”
PAPER & ELECTROLYTIC

~ Capacitors

o

PYRAMID cecrric company
- 155 OXFORD STREET, PATERSON, N.J.°
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Next we present an analysis of
the Buick model 980744-5 which is
typical of good quality automobile
receivers. It will be noticed in the
schematic that all coils used are
equipped with adjustable slugs. A
ganged permeability (slug) tuner
provides the tuning and tracking.
Slugs S1, S2 and S3 are mechanic-
ally connected in the tuning unit to
provide this tracking.

Impedance Coupled RF Stage

A combination resistance and im-
pedence coupling is used between

the RF and mixer stages. A
R AMP OSC. MO
6347 Y

| |{@<1

by
J. Richard
Johnson

schematic of this section is given in
Fig. 3. Up to the mixer grid re-
sistor R2, ordinary resistance coup-
ling 1s used. But between the top
of this grid resistor and the grid
itself we find a parallel tuned cir-
cuit. The voltage between point A
and ground, which is the RF output
of the 6SK7, appears across Cl,
since the other side of this condenser
goes to ground. But this condenser
1s also a part of the tuned circuit.
The REF voltage is thus injected in-
to the resonant circuit, which builds
up a relatively high voltage on the
grid for the desired signal.

7 EAMP

ESA7 GSR7

PET,AVE & Vs Budio

B+

Fig. 3 [mpedance coupling used in the
RF section of the Buick Model 980744-5,

The oscillator circuit of this re-
celver is a little unusual, as shown in
Ifig. 4. At A we see the usual “tap-
ped coil” type of oscillator circuit
and at B 1s type used in this re-
ceiver. At A, even though there is
only one coil, notice that it is divided
into two parts with the cathode
tapped betwcen them. The part
from a to b is effectively between

— To Page 45
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l“nnn sets the stage

An intensive consumer advertising campaign in the
Saturday Evening Post and leading newspapers is
convincing millions of present and prospective FM
and Television set owners that:

(1) Quality reception is difficult, if not im-
possible, without a good outside dipole
antenna.

(2) Ward “Magic Wand” FM and Television
Aerials offer the finest FM and Television
reception at modest cost.

Alert radio dealers are finding this campaign exceed-
ingly helpful in creating extra sales and profitable
installation jobs. In addition these dealers are win-
ning satisfied customers who can now enjoy the true
beauty of FM or television reception.

Available in straight or folded dipoles for both FM

and television bands (reflector kits available), Ward

“Magic Wand” Aerials are products of the world’s
— largest makers of aerials for car and home.

Listing at only $9.00 to $12.00 (reflector kit $5.25)
they are priced to encourage volume sales and an ad-
equate profit margin.

Phone or see your nearest Ward distributor today for
full details on how to capitalize on this hard-hitting
consumer advertising for Ward “Magic Wand” FM
and Television Aerials; or write direct to:

THE WARD PRODUCTS CORPORATION

1523 East 45th Street, Cleveland 3, Ohio
. DIVISION OF THE GABRIEL COMPANY

EXPORT DEPT.: C. W. Brandes, Mgr., 4900 Euclid Ave., Cleveland 3, Ohio.
7 As IN CANADA: Atlas Radio Corp., 560 King St., W., Torento, Ont., Canada.
[ cverties

o T
SuZurday
zmy

PosT

FM-TELEVISION AERIAL OPPORTUNITY!

1

WARD PRODUCTS CORP. E
B

g

£

i

‘ 1523 East 45th St., Cleveland 3
WORLD'S - Sl Please advise how | can profit from your national advertising for "“Magic

3 5 Wand"* an elevision Aeriols.
LARGEST MAKER e Tond e ® ’
OF'LIER_MLSL ik o COMPANY NAME
FOR CAR AND HOME [ ADORESS

STATE____ CITY AND ZONE___

MY JOBBER IS _ I
Iy T Wy BAR Ve TR WES) DA EDin e R Y N e
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The Television
Pieture Tube

- From Page 19

which meant that the electron beam
had to be deflected through this an-
gle for full picture size. The newer
magnetic tubes have a 50 degree
funnel angle, permitting a shorter
funnel and overall tube length. The
relative shapes of the old and new
type bulbs 1s shown in Fig. &
Though the new bulbs have the ad-
vantage of being shorter, the wider
deflecting angle requires greater de-
flecting currents.

In Fig. 9, the sizes and shapes
of the 7-, 10-, 12-, 15-, and 20-inch
tubes are compared. Note that the
larger picture sizes are obtained by
virtue only of the added bulb length,
but the deecting angle of all the
tubes is the same. In other words,
if the accelerating potentials were
the same, the same deflecting cur-
rent required for a 7-inch tube
would be sufficient for a 20-inch
tube. However, the deflection coil
current varies as the square root
of the accelerating voltage. Thus
the 10-inch and 12-inch tubes which
operate at about the same accelerat-
ing potential have the same deflect-
ing currents, which are a little high-
er than the 7-inch tube require-
ments. A single 6BG6, (the con-
ventional type 807 which has been
modified for television sweep cir-
cuits), is capable of handling the
deflecting currents of the horizontal
sweep amplifiers used for 7-, 10-,
and 12-inch tubes. Two sections of

MIRROR MOUNTED
AT 45° ANGLE

PROJECTION
—~——LENS

~—MAGE ON
TUBE

PROJECTION
TUBE

7
CABINET

Fig. 10 Projection system using refractive
lens.

44

CENTER OF

DEFLECTION
OF ELECTRON
BEAM

EXTREMITIES
OF DEFLECTION
OF ELEGCTRON

BEAM

50°

GLASS FUNNEL
OF TUBES

Fig. 9 Relative sizes of magnetic type television tubes.

a double triode type 6SN7 in paral-
lel are adequate for the vertical de-
flection amplifiers. The current re-
quirements of the higher voltage 15-
and 20-inch tubes are slightly above
the maximum ratings of a single
6BGH, hence, two are used in paral-
lel for the horizontal sweep. Two
sections of one 6SN7 in parallel
will provide suffcient vertical
sweep for the 15AP4 and 20BP4.

Projection Systems

Projection systems work on the
principal of magnifying a small in-
tensely brilliant picture formed on
a small cathode-ray tube. Because
the transmission efficiency of a lens
is low, the light output of the cath-
ode-ray tube has to be much higher
than on a direct-view tube. To ob-

.VIEWING SCREEN
Inside of cover of
cabinet-closes whe
not in use.

ASPHERICAL \  °
CORRECTING
LENS —>

\

\
PROJECTION
TUBE——>

\j
AN
‘I

SPHERICAL—>
MIRROR

CABINET#

Fig. 1l The Schmidt projection system.

tain these brighter pictures, projec-
tion tubes have to be operated at
voltages as high as 30,000 volts.
A single projection system 1s
shown in Fig. 10. The tube is
mounted vertically in the cabinet,
and the light projected by a refrac-
tive lens system onto a 45 degree
angle mirror, which in turn throws
the picture onto a translucent
screen. This method of projection
has not, however, been employed
in home receivers, because the cost
of a quality refractive lens with
high transmission efficiency is ex-
cessive. A cheaper and more effi-
cient means of projection has been

— To Page 46

) ggme

SPHERICA
MIRROR

Fig. 12 Schmidt system in which picture
is projected on opaque screen.
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Circuit
Amalysis

— From Page 42

|

B

Fig. 4 Similarity between the conven-

tional "tapped coil”’ {Hartley) oscilla-

tor and the type used in the receiver
described in the text.

grid and cathode; that from b to ¢

. Another MASCO
| )RIZE WINNING
ACKAGE OF
ROFIT
Dual Speed
PORTABLE
DISC RECORDER
With Single Play-Back

NEW! With Every Facility of
the Professional Type Recorder

Sensation of the Chicago Show...
because distributors and dealers recog-
nized the big market for this disc recorder
and play back...broadcast stations, tal-
ent agents, schools, churches, lecture
halls, night clubs and people who enter-
tain at home.

It has 3 separate input jacks, providing
for I direct recording from microphone,
2. direct recording electronically from «a
phonograph (dubbing), 3. direct record-

System.

2 . . S Rec g

ing from radio to record. Selector switch b °rding gng

on panel allows for simple change of . Eloe?fzog and 331, }%ig‘g-chk
function. cator RIC volume level ind:
Volume level indicator eye assures accu- Hequ du ndi-

rate recording level. Separate volume
and tone controls allow for any desired
volume or tone setting.

Complete with heavy duty 6 in. P,M.
Alnico V Speaker and kit of 5 matched tubes

v
Controls, olume and tope

: Five tubes

g Tectifier,

List Price $135.00 . Speaker. r exferncd
Add 5% West of Rockies Adjustable cuttj
Contact your local Masco distributor eparate g heqq,

for immediate delivery. For descrip- Fused Circujottor Switch,

tive literature or other information
write directly to factory, Dept. O

“ MARK SIMPSON.MIANUFACTURING €O., Inc. |
32.28 49th Stf¥et, Long dsland City 3; NuY.

SOUND SYSTEMS and Accessories

RAvenswood 8-5810-1-2-3-4

is between cathode and ground
(through which it couples to the
screen). In Fig. 4B the only dif-
ference that the sections are
separated and have become indi-
vidual coupled coils. Coil X cor-
responds to section a-b and coil Y
to section b-c.

This receiver also features a type
of phase inverter circuit which
doesn’t appear very often. Refer to

18

the full schematic of the set. The
signal output of the first audio am-
plifier (6SR7 triode) 1s passed
through the coupling condenser C2
and appears at point d. Detween
this point and ground, the audio
frequency current passes through
one half of audio frequency mduc-

Learn obout this modern dynamic approach
to radio servicing with ONLY BASIC TEST

EQUIPMENT.
.+« Fully described in @ 120 page book

RADIO MAINTENANCE © SEPTEMBER

1947

tor L1. By auto-transformer action,
an equal voltage with a 180 degree ‘
phase relation is induced in the
other half of the inductor. This
latter signal voltage is applied to
the grid of the second push-pull tube
and the proper balanced output
obtained. ¥ ¥ ¥

available from your Precision Distributor or
factory at 35¢.

» « o Schools are invited to inquire regarding
quontity orders from our Educational Division.

JPRECISION
- APPARATUS .C;OMPANY INC.
-ELMHURST 2, N, Y.

i Manufacturers of Fine Test Equipment. .
| RADIO » YELEVISION o ELECTRICAL * LABORATORY
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% Try this overload test on your favorite
Here's a GREENOHM on
It's hot enough to light a
its special cold-setting in-

coating doesn’t soften,
bubble or change. When cooled, it doesn‘t
crack, peel, flake. Yes, GREENOHMS coan
take it. They're tough.

power resistor.
500% overload.
cigarette. Yet

organic cement

Other GREENOHM advantages are: Excel-
lent heat-shock qualities. Minimum through-
coating leakage., Wire winding unimpaired
in manufacture. No wire corrosion because
cement does not contain usual water glass.
In fixed and adjustable types: 5 to 200
ohms: standard resistance values.

* Ask Gur Jobber...

Order Greenohms. Try them in your work.
Give them any comparative tests you wish. You
be the judge. Ask for bulletin “Why Cement-
Or write us,

Coated Power Resistors?”

N -
CLAROSTAT MFG. CO., fnc. - 2685-7 N. Gt St., Brooklyn, N. Y.
46
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The Television
Picture Tube

— From Page 44

developed, based on the Schmudt
optical system, which has been used
for many years in reflective astro-
nomical telescopes. The Schmidt
principle, as applied to projection
television systems, is illustrated in
Ifig. 11, The cathode-ray tube is
mounted vertically facing down-
ward and projects its picture to-
ward a spherical reflecting mirror.
The mirror collects most of the
light from the tube and transmits it
to a 45 degrec mirror, thence to a
vertical translucent surface, An in-
tervening lens molded of lucite cor-
rects the spherical aberration caused
by the reflecting mirror. The trans-
mission efficiency of this system is
much higher than that shown in

Fig. 10.

New U.S. Television tavern type receiver using projection system. The picture
size is 25 x 19 inches.

A variation of the Schmidt prin-
ciple is shown in Fig. 1.
of projecting into a 45 degree mir-
-» To Page 48

TELEVISION e FM

<

BROAD-B R
AND / HIGH-GAIN
!
" T(‘;r;i FRONT S %REME
BACK RATIO / LIGHT WEIGHT

NO REFLECTIONS MERC;E|ADN[CALLY
§/C LABS Antennas are designed
for maximum electrical efficiency
and mechanical strength. Guar-
anteed to withstand any severe
wind storm and outlast any other
anfenna. Constructed entirely of
finest grade aluminum tubing and
castings,

In stock all types of FM, Tele-
vision and Amateur Antennas.
MANUFACTURERS' INQUIRIES INVITED

S/C LABS PRODUCTS AVAILABLE AT
THE BETTER DEALERS

Send for circular

S/C LABORATORIES, Inc.

20 VAN WAGENEN ST., NEWARK 4, N, J.
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Il data and hasic knowledge
1 radio and electronics
igested inte 12 sections...
1 a complete, quick to find,
asy to read, handhook ferm.

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 BOOK!

4, 2y
CONTENTS

Each section is o COMPLETE coverage of its subject . . . 12 sections . . . 12 hooks in ONE! g
1000 pages . . . Schematics . . . Accurate photographs . . . Specially prepared drawings . . . White 257
on black chorts . . . Diograms . . . Isometric projections ond exploded views. 5%

“'Section 1. THE 150 BASIC CIRCUITS IN RADIO.
Every circuit is analysed and explained in a Johnny-on-the-spof reference fo
ony occasion,
Section 2. COMPLETE TEST EQUIPMENT DATA,
Know more about the test instruments you now have .. . Find the new ones you
want to buy . .. They're All in here—impartially described!

the Oscillograph . .. Scientific use of the Vacuum Tube Voltmeter, Signal Generat-
ing Equipment and other basic instruments,

Section 4. ALL ABOUT ANTENNAS.

AR-FM-Television . . . design, installation, characteristics, construction and feed.

Section 5. SOQUND SYSTEMS.

) Planning, installing and servicing a PA System. A complete chapter on every
component . . . How 1o select and combine components ., . estimating costs . . .
even acoustic requirements!

Section 6. ELECTRICAL AND PHYSICAL CHARACTERISTICS OF RADIO COMPONENTS
Know the size, the power, the shopel A quick reference on the construction and
design of any circuit or equipment.

Section 7. COMPLETE TUBE MANUAL: Receiving, transmitting and Commercial.

A flick of the pages brings you to all the data and ratings of any tube madet

Section 8, CHARTS, GRAPHS AND CURVES.

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

Section 9. CODES, SYMBOLS AND STANDARDS.

Handy reference to all radio symbols and abbreviations; code symbols, phrases
and choracters . . . Where you want them . . . When you want them!
Section 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 latest
engineering refinements,

Section 11. DICTIONARY OF RADIO AND ELECTRONIC TERMS.

Section 12. RADIO BOOK BIBLIOGRAPHY,

Section 3. TESTING, MEASURING AND ALIGNMENT,
Simpliied operation of The Oscillograph . . . See what's happening inside any 12
radio circuit . . . Dynamic alignmeni—AM, FM aond TELEVISION mode easy with

Handsomely hound in RED and GOLD

The RADIO DATA BOOK is a worx of complete authority, pre-

ared by engineers with many years of practical experience. They
Eave been assisted by the Boland & Boyece staff of editors 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 svailable. .. To /
make sure to get your RADIO DATA BOOK, mail your order NoW.

complete hooks in one only $5[l' Less than 42c per book!

AIL THIS COUPON TO
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.

NAME



 NEW! SENSATIONAL!

12" TELEVISION KIT by TRANSVISION
v N ok A

s TOPS IN TELEVISION VALUE!

1Y, times bigger picture than with [0 inch tube.
Again! Tyransvision leads the field W1}h a mag-
nificent 12 inch Television IKit! Engineered for
easy, rapid assembly,

CHECK THESE FEATURES—Standard Model
Ir's the TOPS IN TELLEVISION! BUY IT AND
SAVE SEVERAL MUNDRBED DOLLARS with
this outstanding television receiver!

« 12 Inch picture tube (magnetic type). .
Iicture size 75 square inches (1% bimes bigger
picture than with 19 tube), . . . R.I". Unit fae-
tory wired and pre-tuned gives rcception on all
television channels. . . . 4 me, bandwidth fer full
picuwre definition, . . . 9,000 voits second anode
potential for brightness and contrast. . . . 3 stages
of picture 1T, factory wiéred and pretuned. . . .
2 stages of factory pre-tuned and aligned 1. TF.
coils, | . High fidelity ¥M sound reproduction.

. 22 tubes and 12 inch picture tube . . .
picture sensitivity  (better than 30

Maximuin ]
voltsy., . . . Stabilized synchronizing circult

assures flrm  pict .. . Advanced Transvision
circuit provides exceptionally clear pictures. . . .
As casy to tune ax your home radio, . . . Finest
quality, guaranteed parts used throughout. .
Complete wtih all tubes. 12 inch picture tube,
SPECIALLY DESIGNED FOLDED DIPOLE to buy,
DE LUXE MODEL WITH SUPERB BUILT-IN FM RADIO.

‘Same as above, plus the following ADDITIONAL FEATURES:
s H0-216 me.  cor 1ous tuning. Covers the entire I°M bLand and all 13 television channels.
e Cut-off switch elinvinates unuscd tubes when set is used only as FM receiver
CABINETS —table and console models with beautiful 1ubbed wood finish avajlable at moderate
additional cost. I'ully drilled, packed in air-cushiioned carton. Table model m2asures 217 wide x
177 high x 187 deep. . . . .

See your local distributor, or for further information writz to:

TRANSVISION INC., Dept. R.M., 385 North Ave., New Rochelle, N. Y.

ANTENNA with 60 ft. of ‘ead-in cable, 8
complete easy-to-follow instructions, Nothing morei

SOLDERING
GUN

100 Watts
115 Volis
60 Cycles

e You get fast, dependable solder-
ing heat because the Weller Solder-
ing Gun operates on a new princi-

ple. A specially engineered built-in

transformer of light weight pro-

duces soldering heat in the loop

- tip. See your radio parts distribus

s i tor or write for bulletin.

ll-'.ER | {IVM 812 Packer St., Easton, Pa.
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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ror and through a translucent
screen, which adds light loss to the
system, the picture is thrown di-
rectly onto an opaque beaded screen.
As before, a correction lens is in-
corporated into the system.

Pictures as large as 16 x 20
inches and 19 x 25 inches are ob-
tained in commercial receivers. One
type is shown in Tig. 13. These
often use the type 5TP4 projection
tube, driven at about 27,000 volts.
A 3 x4 inch image is formed on the
S-inch diameter tube.

Alignment of the optical system
requires care and precision. The
principal objective in the alignment
process is to have the axis of the
tube coincide with the axes of the
spherical mirror and correction lens
so as to obtain the sharpest focus.
These adjustments are facilitated by
an optical barrel into which tube,
lens, and spherical mirror are
mounted. Another point to remem-
ber when replacing any part of the
optical system is to maintain the
same position of the reflecting mir-
rors, lens, and translucent screen,
for these are designed for a fixed
focusing distance.

To summarize the features of
present day cathode-ray tubes, a
table of tube characteristics for in-
dustry standard tvpes is presented
on pages 16 and 17.

In the next article on new tele-
vision receiver developments, we
will consider recently developed RI
tuning systems and wide band re-
celving antennas. ¥ ¥ ¥

The Organizations

— From Page 40

he held at Abbotsford to induct
new members and elect a full slate
of directors.
S. Beyer, Publicity
Associated Radio
Technicians of B. C.
Mr. Bever reports further:
“The regular meeting of the
Vancouver Associated Radio
Technicians was held on June 9th
with Pres. Al Johns presiding.
The minutes of the last regular
and executive meetings were read
— To Page 50
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by John T. Frye
ECENTLY I was reading a

medical article outlining the
methods used in the second World
War to prevent the high mortality
from infection and gas gangrene as
was the case in the first World
War. While the new drugs were
given great credit, it was stressed
again and again that careful thor-
oughness in cleansing the wound
and in cutlting away the injured tis-
sue were prime factors in the low-
ered death rate.

Debridement is the technical term
for this surgical removal of mac-
erated tissue, and the article empha-
sized that 1t was necessary to be ab-
solutely certain that this process
was complete. In fact, it was bet-
ter to remove a little healthy tissue
than to leave some doubtful ma-
terial that could destroy all the
rest of the work and the patient
himself.

Perhaps it seems a long way to
you from a discussion of surgical
problems to the problems of radio
servicing, but it really 1s not.  With
the human factor removed, the prob-
lems are very similar. The service-
man 1s called upon to operate upon
an ailing receiver and to restore it
to its former state of health. To
do so, he must first make a com-
plete examination and diagnosis of
the set’s condition. He is aided in
this, just as is the surgeon, by a
number of complicated instruments
that permit him to see and hear
things that the unaided senses can-
not detect.

Finally he determines the treat-
ment called for and proceeds with
the removal of defective parts and
their replacement with new ones.
Sooner or later, though, he is con-
fronted by this surgeon’s problem
of thorough debridement. By that
I mean he is forced to decide upon
what parts are to be left in the re-

ceiver and what ones are to be re-
placed.

The surgeon does not like to cut
away any more tissue than abso-
lutely necessary, for to do so 1s to
increase the length of the opera-
tion, to increase the shock of the op-
eration, and to enlarge the job that
nature must perform in replacing
the material removed.

The serviceman’s problem i1s more
nearly one of ethics and craftsman-
ship. As an ethical serviceman, he
does not wish to replace a single
part that is not absolutely needed;
but as a craftsman who takes pride
in his work, he wants to do a thor-
oughly good job that will IJast.
Added to this, there 1s often a per-
sonal knowledge of the customer’s
limited means that causes the
serviceman to wish to “go as easy”

on the total cost of repairs a:
possible.
Some  compromise between a

first-class repair job and a relatively
inexpensive one would seem to be
indicated, but it 1s fallacious reason-
ing that leads to this conclusion.
From repeated experience I have
learned—and I am confident you

.old-timers will bear me out—the

only way to repair a radio 1s to cor-
rect every single fault you find in
it.

TFilter condensers that are “a
little wealk,” volume controls that
are just a trifle noisy, tubes that are
i the questionable category, re-
sistors that have been charred by
temporary overloads—every one
should be ripped out and replaced
with new units with the same -
exorable honesty that the surgeon
employs in his debridement, and
here is why :

Every job you turn out is more
than just a job in itself. It is an
integral part of your reputation. As
such, no consideration will be given

-> To Page 54
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BUILT FOR
SERVICE

How weak diodes |
affect bias voltages

® The zero-signal bias for the AVC-
controlled tubes in many receivers is
derived solely from the so-called
“contact potential” developed by the
AVC diode. The contact potential is
approximately one volt and arises
from the fact that some electrons
reach the diode plate even under no-
signal conditions.

However, if the diode emission is low
due to a “"poisoned”’ cathode, the diode
contact potential will drop to a fraction
of a volt, and the controlled tubes may
draw excessive plate current, and even-
tually fail. In addition, a diode with low
emission is unable to supply adequate
AVC voltage—a symptom that is imme-
diately apparent when the receiver is
tuned across the band.

If you suspect a receiver of this fault, §
the quickest and easiest check is to re-
place the AVC diode tube with one
known to be good. Invariably you can
count on a Cunningham.

For more service—TURN THE PAGE B |
{

A p‘roduc'l' of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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RADIO SERVICEMEN!

S\““ NOISY VCLUME

CONTROLS WITHOUT

REMOVAL FROM CHASSIS

Quietrole is a highly effec-
tive cleaner and lubricant
now widely used and highly
recommended by servige-
men. Quietiole restores
over 75% of noisy controlg
to normal where dirt and
grinte are the cause of
this condition, and
Quietrole prolongs the
life of all controls.

A small charge to
the customer by ser-
vicemen assureg
you of additional
profit from a sat-
isfied customer,
A 2 oz boltle
@ $1.75 con-
tadns enough
Quietrole for 50
applications.

If vour distributor can-
not supply you, order di-
reet and include the name of
1our nearest distributor.

$1.15

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

Distributors’ inquiries invited.

@

Featuring Ovtstanding Values in:
RADIO PARTS « RADIO SETS
RECORD CHANGERS « PLAYERS
HAM GEAR « AMPLIFIERS « TESTERS

This is it—the new 1947 Conco;d Catalogf'a vast,
complete selection of everything in Radio and
Electronics—thousands of items available for
IMMEDIATE SHIPMENT from CHICAGO or
ATLANTA—hundreds now available for the first
time—featuring new, latest 1947 prices. See new
LOWER prices on RADIO SETS, PHONO-RADIOS,
RECORD GCHANGERS, RECORD PLAYERS,
PORTABLES. AMPLIFIERS. COMPLETE SOUND
SYSTEMS. TESTERS. See latest listings of stand-
ard, dependable fines of radio parts and equip-
ment—tubes,condensers,transfermers.relays.etc.
Write for FREE COPY—NOW ! Address Dept. RM-97

TIME PAYMENTS: Wri.e us for detaiic of time payment plan
on Communicatians Receivers, Amp_llflers, Test Equipment,
Radios, Phono-Radios, efc.

RAD

CHICAGO 7, SLL.
901 W._dackson Bivd, “

AEAYETTE RADIO.CO :
. ATLANTA 3,
265 Poachivee St.
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The Organizations
— From Page 48

and adopted. Monte Lennox gave
a report on the financial status of
the association, followed by Jim
Summerby giving the highlights of
the Chillawack meeting of I'raser
Valley Radio Technicians; Sid
Summers gave an outline of speak-
ers and films he hoped to have
available for future meetings.

Wilf Munton has plans for a
bigger and better convention this
year, with tentative dates Sept. 24-
25th. Most manufacturers and job-
bers have promised full co-opera-
tion in supplying exhibits.

Bunny Cosman reported that the
annual AR.T. picnic will be held
at Bowen T[sland Aug. 10th; this
will be a change of scenery from
previous years.

Non-members as well as mem-
bers are invited to attend both the
Convention and the picnie, with a
good time assured to all who are
able to attend.

Following the regular husiness of
the meeting Sid Summers intro-
duced the guest speaker, Mr. J. Ii,
Gibbard, U.B.C. graduate, past
president of Vancouver United Na-
tions Society and delegate to the
U. N. Assembly at San Francisco
in 1945, Mr. Gibbard gave a very
interesting description of the func-
tions of the various councils and
Committees by comparing therh
with present forms of national gov-
ernments, stating that some of his
remarks may not be new to the
audience but that they are well
worth repeating to refresh mem-
ories. He concluded by explaining
how the general public can partici-
pate in 1its operation through the
United Nations Societies formed in
most cities In many countries.

The meeting adjourned at 10:15
P.M.”

S. Beyer, Publicity
Associated Radio
Technicians of B. C.

The Industry
Presents

- From Page 34

INTERCOMMUNICATOR
The new 1947 "CALLMASTER" electronic

intercommunicator features improved sensi-

tivity and power output. The cabinets are
of the mahogany plastic type. The Model
CM-10 shown is a ''master and sub’ com-
bination and permits two way communica-
tion between two remote locations. They
are sold as a ‘''packaged” unit and are
easily installed by the user.

i

MICROPHONE STAND

The Utility Model 430 Button-Control floor
type microphone stand, announced by
Electro-Yoice, Inc., Buchanan, Michigan,
features a single button which gives quick
finger-tip control of shaft height. Release
of button automatically locks the shaft in
position. The shaft may be rotated without
any adjustment. When writing for further
information, ask for Bulletin No. 134.

By &l

P o e R L eyl

FOLDED DIPOLES

Two folded-dipole FM and television an-
tennas, designed to match 300-ohm trans-
mission lines, have been announced by Gen-
eral Electric Company. The dipole elements
are constructed of reinforced aluminum
tubing and are directional both front and
rear broadside to the antenna. Masts pro-
vided are five ft. high. All metal parts of
the assemblies are either painted, electro-
plated or made of aluminum to insure max-
imum protection against the elements.

Further information of the new antennas,
Models UKA-002 and UKA-00i, may be
obtained by writing R. S. Fenton, Specialty
Div., G-E Electronics Dept., Wolf St., Syra-
cuse, N. Y.
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ceives a crisp ten dollar bill.

Each month the reader sending in the best suggestion re-
For all others published, RADIO
MAINTENANCE will pay five dollars.

Let's hear from you.

GADGET which 1s useful for

checking a speaker voice coil
for crackling and buzzing due to in-
termittents and mechanical troubles
can be built as shown in the dia-
gram. One hundred and ten volt line
power is supplied to the primary
of the output transformer, and the
test leads connected to the voice

40-1or
50- | output trans.

O

10w, g 25v. 60

60, vy
151 wiorSnd

4

--@---—1 CONNECT

VOICE
col. ©

coil of the speaker being tested.
Advance the wire wound resistor
until the 60 cycle hum is heard in
the speaker. This hum should be
steady and the bulb should not flick-
er. Otherwise, an intermittent con-
dition is indicated.

R. P. Acland

55 West Street

Warminster, Wiltes,

England.

&

. 4

j==--

2.5v.3a.
piiot lamp

Dummy Tube

In an AC-DC set, we often wish
to remove one tube to help to anlyze

RADIO MAINTENANCE e SEPTEMBER 1947

the trouble, but are prevented from
doing so by the series arrangement
of the filaments. A “dummy tube”
will solve this problem. A tube with
low emission but whose filament is
still good can be used if we remove
all the base prongs except those

connected to the filament. Ii we
remove a tube with similar filament
rating and replace it with the
dummy, that circuit has been made
dead and we can test accordingly.

Royce Nevin
8 Circlewood
Tuscaloosa, Ala.

Adapting Pilot Lamps
When you need a pilot lamp with
a bayonet type base and have only
the screw type on hand, the latter
can be converted by depositing
bumps of solder on opposite sides

of the base to serve as pins.
The screw base will slip into the
bayonet socket and the solder bumps
will lock the lamp in place. The best

— To Following Page

Order your sales aids
from this new catalog

Here’s your catalog of Cunningham sales
aids . . . just off the press. It describes the
exciting new group of Cunningham
posters, Comuras, illustrated signs, and
many other business-builders. .. tells you
how these displays bring customer atten-
tion to your store and shop. A handy
order form comes with each copy. GET
YOURS TODAY FROM YOUR CUN-
NINGHAM DISTRIBUTOR.

For more sales—TURN THE PAGE W)

unningham

 Hectron Tubes
. A product of
RADIO CORPORATION .OF AMERICA

Harrison, N. J.
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Make Money!

ASSEMBLING COIN RADIOS

Thousands of doilars have been made
during the past year by wide awake
radio Servicemen who have installed
coin radios in hotels, hospitals, motels,

and tourist cabins.

Greal demand . . . No experience

necessary.

Just three steps . . . average profit
25% if sold outright . .
more if operated on a rental basis.

. are much

We supply complete chassis with six
tubes, quarter coin slofs . , . one or
two timer ready to place in walnut
cabinet. Furrished with full lock and

coin box.

Fill out order blank and mail to

EICHEL ELECTRONIC CORP.

EVANSVILLE 8, INDIANA

Please Ship me

No. Amount
. .Cabinet with locks @ $4.75 eac)...
..6 tube chassis @ $16.5G each......
..Timers @ $6.50 each.............

items in-
latest

I understand the above 3
clude all the parts for your
model coin operated radio.

ANZ SN R NN 4T G N B N A N NN NN BN BN SN BN AN BN W NN RNV
TR KD SR Lm WD N N R MNP N NN e BN S BN SR BN D G e o e

S S W K KT L W G KT O 52 D I3 R M e et

WANTED SERVICE MEN ALSD
SERVICE ORGANIZATIONS

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

UNITED STATES TELEVISION
MFG. GORP,
3 West 6ist Street,
New York 23, N. Y.
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-» From Preceding Page

way to form the solder bumps is as
follows : First clean a small spot at
the proper pin location, apply a little
flux, and then with the pointed tip
of the soldering iron, apply a small
drop of solder.

John T. Bailey

86 Great Hills Road

Short Hills, N. J.

Paint Sprayer

A simple and efficient paint
Sprayer for radio panels, cabinets,
etc., can be produced by harnessing
the power from a vacuum cleaner.
The sprayer mechanism is obtain-
able in any hardware or appliance
shop. After removing the dust bag
from the vacuum cleaner, connect

the sprayer head by means of the
flexible cable to that point where the
dust bag had been atrached. The
flexible cable is a part normally sup-
plied with the machine and, there-
fore, does not represent any addi-
tional expense. A push-button affair
on top of the sprayer head controls
the flow of paint.

C. C. Erhart

Brooklyn, N. Y.

60-61 Myrtle Ave.

Dial Cord Guide
In some sets in which dial cords

SEPTEMBER

are used, trouble is experienced with
the cord slipping off the drive shaft.
This trouble can usually be elimi-
nated by filing a slight groove around
the shaft. A small rat tail fle can
be used for this purpose.

Conrad Stoss

832 Mohn St.

Enhaut, Pa.

One way to protect those parts
used for temporary substitution
testing 1s to mount them on a piece
of fiber as shown in the picture,
using a small screw or stud on each

TOP VIEW

D[ v &>

SIDE VIEW

end and a lug for support. This
eliminates warped and twisted wire
leads and malkes it easv to get good
contact with test prods.

Albert Rodriguez

601 W, 140 St

New York 31, N. Y.

PHOTOGRAPH GREDITS

RADIO MAINTENANCE-—September 1917
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THE new catalogue J-4, contain-
ing complete information on
various tvpes of DC dry electrolytic
capacitors, is available from the
Pyramid Electric Company. In-
cluded are metal tube, cardboard
wax impregnated, and metal can
types. The new type F-1 radio noise
filter is also described. The cata-
logue is printed in two colors on a
good grade of paper. It is available
iree of charge by writing to the
Pyramid Llectric Company, 155
Oxford, Paterson, New Jersey.

Three new catalogues are now
obtainable from the David Bogen
Company. No. P6-47A is copiously
illustrated with photographs in its
24 pages. All sorts of PA equip-
ment, including amplifiers of up to
70 watis output, booster amplifiers,
multi-channel preamplifiers, micro-
phones, speakers, record players,
and other items are included. No.
C3-47P catalogue describes Bogen
inter-communicator  systems and
units along with auxiliary equip-
ment. A page is included on plan-
ning different types of intercom-
munication systems. The third cata-
logue, No. C5-475, describes cen-
tralized sound systems suitable for
schools, hotels, hospitals, stores, and
the like. Any or all of these cata-
logues are available without charge
by writing to David Bogen Com-
pany, Inc.. New York 12, New
York.

A 24-page brochure on universal
electronic  parts, ESD-93, radio

To avoid delay when writing to the manufac-
furer give issue and page number.

service, has been published by the
Specialty Division of General Elec-
tric Company’s Electronics Depart-
ment,

The new publication lists the
price, specifications, and other data
on sixteen parts in the division’s
line. Resistors, controls, antennas,
the variable reluctance pickup, and
loudspeakers are among the parts
described in the new brochure.

Copies of ESD-93 may be sc-
cured from General Electric dis-
tributors or by writing the Specialty
Division, G-E Electronics Depart-
ment, Syracuse, N. Y.

The Alden Products Company
has published two charts covering
tube caps and tube cap connectors.
All types are listed in tabular form
with a cross-sectional, dimentional
drawing of each. Uses and types of
wire suitable are described. Write
to Alden Products Company, 117
North Main Street, Brockton 64,
Mass., for this free information.

The Walsco catalog No. 46 con-
tains listings and photographs of
various types of hardware and mis-
cellaneous items necessary in the
service shop. A complete line of
screws, nuts, wing nuts, washers,
cable clamps, brackets, and many
other similar items are featured.
There is also much information on
cements, glue, cleaning fluids,
scratch remover, and the like. This
catalog may be obtained without
charge by writing to Walter L.
Schott Company, 9306 Santa Mon-

— To Fellowing Page
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® Here’s a sure-fire way to draw attention
to your shop! A set of four human-interest
cartoons that catch every eye. They’re fuli-
color, easel-backed jobs by Ralph Stein,
famous “Yank” magazine cartoonist, and
they’re outstanding.

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

For expert guidance—TURN THE PAGE uilp

unningham
Electron Tubes

A product of
R_ADIO CORPORATION OF AMERICA

Harrison, N. J.
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Trade Literature
— From Preceding Page

ica Boulevard, Beverly Hills, Cali-
fornia.

Information on vitreous enameled
resistors 1s presented in a very
complete form in the Lectrohm
bulletin No. 99. This bocklet has
15 pages printed in two colors and
features a clear photograph of each
resistor type and tabulated data
about current and power ratings.
Also included is a chart which can
be used to determine the physical
size of a resistor of a given power
rating. Available free of charge by
writing to Lectrohm Incorporated,
5125 W 25th Street, Cictro 50,
Iliinois.

The Sangamo catalog No. 76 con-
tains full information about paper,
oil filled, mica, and silver mica con-
densers manufactured by the San-
gamo Company. Both transmitting
and receiving condensers of the
midget, can, molded bakelite, and

cased types are included. To obtain
this 15-page, three color catalog
write to Sangamo IElectric Com-
pany, Springfield, 11, ¥ » »~

Over the Bench

~» From page 49

to your good intentions in trying (o
hold the cost down. All that will
count is whether or not you did a
good job. Ironically enough, the
very person you tried to help will
often be the first to turn against
you when the doubtful part you left
in his set fails, even though you ex-
plained the case clearly to him at
the tume.

Customers may raise their eye-
brows at a comparatively high re-
pair charge, but if the receiver
works splendidly, they will bring it
back to you the next time it needs
service. On the other hand, any
charge is exorbitant for a half-re-
paired set. If any doubt lingers in
your mind, just consider which o1

these two statements you would
rather hear about your work:

“His work is not too good, but he
1s cheap.”

“His prices are high, but he turns
out first-class work.”

You are probably wondering
about the cases in which the cus-
tomer brings you a set and tells you
that he wants it repaired just as
cheaply as possible. This is usu-
ally the case when he intends to sell
the receiver. In that case, I go
over the set just as thoroughly as I
do any receiver and make a careful
note of every fault that I can find.
Then I call up the customer and tell
him the entire list, explaining what
effect each repair, or the lack of i,
will have on the operation of the
receiver. When he has made his
decision as to what he wants done,
I do exactly that; but—and this 1s
important—/ [list oll the foults |
found, both on his bill and on my
copy,; and I write opposite the ones
not corrected that such was the cus-
tomer’s wish. This is my protec-
tion in case he keeps the set and a
failure of the doubtful parts does

A GRS B SR B
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Fig. 8 One of the first "all AC" receivers, the Radiola 18.

occur, or in case he tells the pur-
chaser that he had me give it a com-
plete overhaul just prior to the sale.

Let me repeat once more: be thor-
ough in your service work. Do not
let a set leave the shop with a fault
of which vou are aware but which
you have not corrected.

I know that 1t takes will power
to do this. It 15 so casy to ignore
a small item that the customer has
not mentioned. Often the differ-
ence in performance does not scem
worth the work involved. Tor ¢x-
ample, it is common to put a dead
sct on the bench, locate a shorted
condenser and replace it, replace the
set 1 the cabinet and then discover
after it has been bolted into posi-
tion that there 1s shightlv more hum
present than should be there. When
the spealker was out of the baffle,
the 120 cycle note could hardly be
heard, and it still is not bad in the
cabinet, but you know in your heart
that there is a filter condenser in
that recerver that should be replaced.
What you do about it determines
what kind of a serviceman you are.

The discipline of forcing your-
seli to vank the chassis out and put
m the new condenser carries 1its
own reward. In the future, in or-
der to avoid doing unnccessary
work of this kind, you will be much
more thorough in your checking on
the bench.  That is what you want
to achieve. ¥ » ¥

A. C. 110-VYOLT MOTORS

Selsyn Syncro Differential—New in
Original Package.

A Bargain at $1.75 while they last.
LYELL HARDWARE
P. O. Box 5, Rochester 11, New York

RADIO MAINTENANCE @ SEPTEMBER 1947

Servicing Is
Big Business

— From Page 28

nance industry have been created.
The RMA is establishing a service
clinic at their own expense for the
purpose of solving various servicing
problems.

The serviceman’s job has now
become highly technical. Slipshod
or unplanned methods or equipment
cannot be tolerated. He must pro-
duce high quality with maximum
efficiency.

The serviceman is a business
man. He 1s part of an industry
which has grown larger every year
since its beginning regardless of
the state of the national economy.

Today radio servicing is a big
business. From the first servicemen
of old, who were combination set
builders, experimenters, and hobby-
ists, the mdustry has grown to be
specialized. The service technicians
of 1947 do one half o billion dol-
lars worth of business in the United
States  cach year! Every twelve
months he buys a hundred million
dollars worth of replacement parts,
tubes, and test equipment, largely
from jobbers who make them avail-
able. Many of these jobbers are
themselves former servicemen,

Sice the volume of service calls
has bhecen proportional to the num-
ber of sets in service, and since the
number of receivers in use is in-
creasing at a rate of five million per
year, it is evident that the service
industry will grow for many vears
to come, ¥ ¥ ¥

JOHN RIDER SAYS...

Calibrate
Periodically

Periodic calibration
of test equipment
should be a rigid
requirement in all radio service
shops. Granted that radio service
measurements are less critical than
those required in radio enginecring,
the need for ascertaining whether
voltage, current and resistance indi-
cations are correct, and that signal
source frequency calibrations are
right, is definite,

Confidence in one’s testing apparatus
cannot be developed unless its proper
operation is known. This not only as-
sures longer life for the equipm:znt and
enables greater familiarity with the
units, but also permits rapid diagnosis
without any hesitancy or doubt.

- (Punningham

- Hectron Tubes

1 ~ A product of

§ RADIO CORPORATION OF AMERICA
L Harrison, N. J,

h
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| JANUARY 1946

THE PROBLEMS OF ORGANIZATION
TELEVISION RECEIVER INSTALLATION = This
article will initiate the serviceman into the first
step in television—Iits installation.

RADIO MAINTENANCE IN AVIATION

USING THE OSCILLOGRAPH FOR DISTORTION
MEASUREMENTS

~ APRIL 19%6

56
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NOVEMBER 1946

PA SYSTEMS—This article covers a general dis-
cussion of ‘all' the "opportunities and ‘procedures
for the serviceman about to. enter the public ad-
dress field. : o

A MIDGET AUDIO FREQUENCY OSCILLATOR
IF | WERE- A SERVICEMAN

AN 'EQUALIZED AMPLIFIER FOR MAGNETIC
~PICKUPS = :

MAY 1946

PA SYSTEMS—This article covers Initial layout of
a modern PA system in bars, dance halls, audi-
toriums, etc.

TEST PANEL FOR THE MODERN BENCH
RINGING THE BELL

N ///

JUNE-JULY 1946 s
FUNDAMENTALS OF TELEVISION
VOLUME CONTROL TAPERS = = - .=,
SSVOLT OHMMETER . °

AUGUST 1946

AVC CIRCUITS

FM TROUBLESHOOTING

TELEVISION RECEIYER FUNDAMENTALS
RECORD CHANGERS

s
e

PART It TEST & ALIGNING TELEVISION'
RECEIVERS = -

DON'T FORGET THE DIAL LAMP

THE ‘OSCILLOGRAPH . . . HOW TO USE IT
CRYSTAL PICK-UPS A ;

DECEMBER 1946

TELEVISION RECEIVERS , , . THE RF SECTION
TUNING INDICATORS
PAIJRST 'IIT THE OSCILLOGRAPH . . ., HOW TO

E
REPLACING AUTO CABLES

JANUARY 1947

SERVICING BY EAR -
TELEVISION RECEIVERS . . . VIDEO CHANNEL
. HOW TO

llt,RsTE‘ III'I" THE OSCILLOGRAPH . .
MINIATURE TUBE CHART

—
—

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 gel them, send in your request as soon

as possible.
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EARN EXTRA PROFITS with these standard C-D
Quietone Interference Filters. Other types
available for difficult cases, including tele-
vision. Every radio home is a live prospect
for these man-made noise eliminators.

FREE ! Your permanent

subscripfion to
“The Capacitor’ —
the serviceman's

own monthly magazine.

lllustrates and describes latest
circuits, equipment, etc. — free want-ads and
swap notices for servicemen — exclusive
hints on repairing every type of radio,
phonograph, television set, etc.
MAIL COUPON NOW — your free

subscription starts at onee.

stice of

service j
business S with

¢, quietones!

Radio repairs alone bring you bread-and-butter business. But you can
have that and a rich “cake” too.

Thousands of successful servicemen have already discovered how C-D
Quietones step up their profits over and above their normal business.
And it's easy as pie!

Here's a popular, proven method. Simply hook up an old-fashioned
brush-type fan, or any noise-making modern appliance, right on your
sales counter. Plug in the customer’s own set — cut the C-D Quietone
in and out —and then and there your demonstration will “wrap up’ an
extra, profitable sale Sound easy? It 75 —and you'll multiply your
profits with every customer who steps into your shop.

Broaden your profit opportunities NOW with famous C-D Quietones.
Mail coupon below for complete descriptive catalog. Cornell-Dubilier
Electric Corporation, Dept. T9 South Plainfield, N. J. Other large plants
in New Bedford, Brookline, and Worcester, Mass., and Providence, R. I

A

§83:%

égv,
i

MICA

"~ WORLD'S LARGEST MANUFACTURER OF  parer

DYKANOL

ELECTROLYTIC

3 CORNELL-DUBILIER ELECTRIC CORP., DEPT. T9
: SOUTH PLAINFIELD, NEW JERSEY

C-D Quietones.

FREE subscription at once.

[J Rush my copy of Catalog No. 195A describing

[0 Youw bet I want “The Capacitor”. Please start my

NAOME. ittt e s e it g v yeviay

Address...... .o ciisien it beise s oo v esies Do desbanens e i e i .

State...




FM is a big thing now, and Television is getting bigger

SE"ViCing every day. People are getting bigger and more complex

radio sets, and the radio servicemon is encountering mora

ig u responsibilities, more varied tasks, and developing a bigger
business. An expanding service business needs an efficient
jobber who knews what servicing problems are, who can
BlG provide fast delivery, whose prices are the lowest in the top

quality field, whose product lines are the best. We can help
Jobﬁ you grow by giving you better service—faster response to
b your mail orders. Stop in and see us or give us a call foday.
Say you saw this ad in Radio Mainfenance and find how well
we can serve you!

500 Reading Road
Cincinnati 2, Ohio

PArkway 3617

HOLUB ~-

Wholesale Radio and Electronic Components P. A. Equipment

WWW americanradiohictory com .



