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"Keep 'em listening!"

Despite restricted production and material shortages,
as a radio service engineer, we urge you to "keep 'em
listening!"

We know how essential a home front job you perform.
And, you know you can depend on Mallory for practical
help in meeting the brain -racking radio service problems
imposed by current shortages and restricted production.

Although we are up to our ears in wartime production,

we haven't forgotten your needs for one instant.

We are making every effort to provide adequate supplies

of Mallory Approved Precision Parts. Our research labora-

tories are working night and day, coping with the present,
anticipating the future. Problems induced by material
shortages have, in many cases, resulted in engineering
adaptations that mean real progress in good servicing.

And we are getting a fine demonstration of how beauti-
fully the Mallory policies of standardizing parts and sim-

plifying lines. have operated to aid servicemen.

You can depend on Mallory and Mallory Distributors for
real help, while you work to "keep 'em; listening."

P. R. MALLORY & CO.,' Inc.
INDIANAPOLIS INDIANA

Cable "Pelmallo"
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P. R. MALLORY R. CO.. Inc.
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ere all getting
swell service
from RACON

RE-ENTRANT
TRUMPETS

A compact trumpet of the
double re-entrant type.
Occupies but a small
space, nevertheless has a long air column en-
abling it to deliver highly concentrated sound
of the greatest efficiency over long distances.
Base and inside cone arm made of aluminum
castings, outside bell of heavy gauge aluminum
spinning, center section of RA CON ACOUS-
TIC material to ,prevent resonant effects.
Available in 6', 4% , 3%', and 3' air column
units.

RACON is doing an "all out" job for every sound equipment user. Yes
sir! You'll find RACON PRODUCTS at Army bases and training centers,
working hard for Uncle Sam in all kinds of weather and climates. At sea,
the Navy and all leading Steamship lines use RACON's too, because they
meet extremely rigid specifications and are dependable when lives are at
stake. In the air, on planes, dirigibles and blimps, and at airports (Com-
mercial and Government owned)-where stamina and peak efficiency
under every condition must obtain-there too are RACON's. Not least in
importance are the many Police, Utility, Civilian Defense, Air -Raid Corps
and Industrial War Production p -a installations where RACON's are used
exclusively.

There's a reason for RACON's predominant leadership. RACON's cost
no more than other brands yet they have many exclusive, patented fea-
tures. And delivery schedules are dependable. Soundmen and Jobbers
-specify RACON's-there is a unit for every type of sound installation.
Full particulars are contained in our new catalog. Send for your free
copy today.

RADIAL CONE SPEAKERS
Types for high fidelity, giving even intensity
sound projection over a circumference of 360°
radially. Upper deflector made of heavy gauge
aluminum, cone covering of steel, and lower
deflector of RA CON ACOUSTIC material
storm -proofed for all weather conditions.
Models for 5"-6"-10"-12" cone speakers.

RACON P. M.
HORN UNITS

Operating capacity 12-15
watts, peak 25 watts.
Other P.M, units avail-
able from "baby unit"
of 5 watts to "bull unit"
with an operating capa-
city of 50 watts. Eflicien-cs of the highest order
obtainable with the finest
magnetic material and steel
utilized.

MARINE HORN
UNIT SPEAKERS

Re-entrant type speakers using horn type units
for marine and general P -A applications-may
be used as loudspeaker or as a microphone.
Miniature and regular sizes approved by the
Bureau of Marine Inspection and Navigation,
Department of Commerce, for marine work. In
all sizes, miniature, midget, regular and bull,
handling from 5 to 50 watts. Illustrated is the
Bull Marine, using RACON unbreakable bell
and center section.

RACON ELECTRIC CO. 52 EAST 19th ST. NEW YORK, N. Y.
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THE NOOSE TIGHTENS!

FEWER TUBE TYPES

OPA FIXES PRICES

HINTS THAT HELP

SWAP YOUR SURPLUS

ADVERTISED BRANDS

RADIO SERVICE -DEALER, MAY, 1942

NEARLY 350 TYPES of tubes, many of prime replacement status, are
no longer being manufactured for any but National Defense requirements.
The complete list, in reference form, is printed on page 21 in this issue.
Other such drastic changes or manufacturing curtailments effected will
be published in future issues. We fear there will be too many for comfort.

In comprehensive fashion the new Maximum Price Regulations, as
they apply to radiomen, on and after July 1st, are explained in this issue.
The penalities for violating the new law are severe. After reading and
following our interpretations of it no Service -Dealer should be placed in
jeopardy.

Captain John F. Rider, Signal Corps, U. S. Army, well known as the
publisher of Rider Manuals, states in the current issue of his house organ
Successful Servicing that "for the duration publication of this organ will
be suspended to help conserve paper." The "sign -off" issue contains three
excellent recommendations with which we are in hearty accord.

They are: (1) that radio servicemen seeking commissions in the Signal
Corps should immediately brush up on all phases of basic radio theory,
starting with Ohm's law and a study of the manner in which vacuum
tubes work, because when these men enter the army they will have to
follow prescribed training methods regardless of their previous experi-
ence and ability as professional technicians. (2) that it would be worth-
while for all servicemen who plan to continue as such to learn more about
the uses, applications and limitations of their present test equipment as
henceforth, with some replacement tubes and parts about to become un-
available, much circuit revising must be anticipated and at least less time
will be required to accomplish any given repair job. (3) that in view of
the impending shortage of man -power it might be advisable to start train-
ing some young ladies of above -average mentality in the art of radio
servicing. RSD now numbers amongst its subscribers many female
Service -Dealers who seem to be rather successful in their efforts to do
efficient repair work or to direct and manage their servicing organizations.

Help conserve the Nation's resources by putting into immediate use
every idle instrument and all surplus components.

Many servicemen owned instruments and a stock of parts, tubes, etc.,
but now have no use for same because they have joined the armed forces
or have entered some other line of endeavor. Many practicing servicemen
now own duplicate or equivalent sets of test equipment, some of which
they can easily spare. Put idle equipment to work ! Are you overstocked
on some replacement parts and in need of others not obtainable? Start
swapping! First see what sort of deal can be arranged with your jobber.
Or, if you want us to, RADIO SERVICE-DEALER will start a "Swap Depart-
ment" where an inter -exchange of commodities can be advertised as being
"available" or "wanted."

Again we urge our readers to buy only reputable, advertised parts
and tubes. The market is being flooded with salvaged stuff, taken from
junk heaps or reject piles. Generally these reclaimed items look as good
as the hard -to -obtain legitimate parts they are supposed to supplant but
in actual practice they are worthless. They are sold without a guarantee
that really backs 'em up. They break down in short order necessitating
loss -accruing repeat repairs and they induce customer dissatisfaction.
Last, but not least, reputable parts manufacturers who still maintain con-tact with you through advertising do so as a tangible indication that they
plan to serve your best interests, come what may, until that happy future
day when we will all again enjoy "business as usual."

3



VkiESI
00

Mode%
776

CItt 1/41

For testing
broadcast

and in
frequencies

.

in vacuum
tube circuits.

Accurate
wit'ain

,
of 10/0

on

broadcast
bans-

1°70 on
short

wave
bands.

1 --/-as
large

330°
hand

calibrated
dial. NVE,5014

Ap,c
(Automatic

Amplitude
Control)

civciiit
assures

uniform
output

level

regardless
of frequency

(no

oro -c paddess
used.)

Triple
shielding

ellininates
lealcag,e.

siq ESI

Itiode1
669 Vocuuto

lobe Vo'lloetev

For measuring
voltages

in.

tube ciscuits
where

frequency
is factor.1-l-as

input capacity
of 5 micm

larads
with.

6" eads.
All ra

operate
&sect

to

ing tube grid,
providing

agesurn input
re

nce
td

device.
Loading

effect
on circuit

test is only
that

of the tube
tself,

as no
grid re-

sistors
are

used on 0-1.2-3-6-8-12.-6

volts ranges.
Phone

jacks
provided

for Making
audible

tests. 'Ranges
-12-30

-60-'80-120-160

volts full scale
with multipliers.

Laboratory Standards ... Precision DC and
AC Portables . . . Instrument Transformers
. . . Sensitive Relays . . . DC, AC, and
Thermo Switchboard and Panel Instruments.

NIVSSI
Nod 1787

01-1

For testing
transmitters

and re
vers

stationary
and

OSCILL
AI OR

mobile
- a'ecl PI\A.

types
operating

in high frequency

bands.
Inductive

tuning
system

proide
fundamental

frequencies
with `nigher

resonant
circuit

.voltages
and

broad
tuning

arge.
oraer

of stabilitY
and

reset -

ability
over

entire
frequenc-sT

band.
-Reads

40 \cc.
per

division
at 40 nic.Viodulation

frequencies
400-1300

and

3000
cycles.

CoMpact,
Portable,

battery
operated.

*ESON
hevria-Arnmeters

wssrrot4
iraproved

design
of heating

elements
provides

extreme
accuracY

on laig,h
frequencies

(frequency
error

less than
20/0 up to 65

mc) Available
as ammeters

and

rnilliameters
in. ranges

for all transmitters
incblding

or

ables.
Also

a complete
line of ultra

-sensitive
portable

i

stuments
for high frequency

laboratory
Meauremnts.

.. for cornplete
information

on these and other
WES014

instruments
see your local WESTON

representative,

or

write Weston
Electrical

Instrument
Corporation,

605 Fre.

linghuysen
Avenue,

tiewaric,
tlevi 3ersey.

Ak/EZ
*44,,

WESTON
Specialized Test Equipment ... Light
Measurement and Control Devices ...
Exposure Meters...Aircraft Instruments...
Electric Tdchometers... Dial Thermometers.

4 RADIO SERVICE -DEALER, MAY, 1942



WAR RESTRICTIONS ON RADIO TUBES

EFFECTIVE April 27th, the manu-
facture of 349 of the 710 types

of- radio tubes available for civilian
use was prohibited for other than na-
tional defense applications. Thus, in
one single order of the WPB, one of
the greatest problems of the radio in-
dustry has been substantially mini-
mized. For the types of tubes affected
by this order are not the ones popularly
used, but rather those which are obso-
lete, or which differ in but minor re-
spects from others still available. For
the serviceman and dealer, this order
means that fewer types need now be
stocked; consequently less capital need
be tied up in inventory. And, far from
putting receivers out of service, the
need for replacements of prohibited
types may be met by substitution of
better, readily obtainable types, often
with greatly improved receiver per-
formance.

Although in some cases minor
changes may be required in the cir-
cuits, sockets, or perhaps the total num-
ber of tubes employed in the receiver,
in general these changes will be few
and require but little time or expense
to make. Thus, far from resulting in
hardship, the effect of this limitation
order is likely to be beneficial both to
the trade and to the set owner.

To some extent, of course, limita-
tions have already been in effect.
Where there were formerly, for in-
stance, several manufacturers of metal
tubes, now but two make such types-
in fact, only one manufactures the
complete line of available types and
many types have become scarce due to
priorities. Substitution of GT types,
with a simple metal shield slipped over
the glass envelope, has been the prac-
tice in many stores to meet the demand
for hard -to -get types, such as the popu-
lar 6K7. And, as we glance over the
list, we note that the proportion of GT-
type tubes which have been prohibited
is decidedly small. One striking point
which will be noted is the classification
of a number of ballasts as tubes on the
list. Curious, isn't it, since it was the
government which first insisted that
such ballasts were not tubes and should
never, never be spoken of as such. Not,

by John H. Potts

of course, that there wasn't good rea-
son to object; during the depression
you'll recall that there were plenty of
ten -tube, ten -dollar sets of which six
of the ten tubes were ballasts. The air
and the business has been a lot cleaner
since such practices were eliminated.

Available Substitutes

But let's run over the list of discon-
tinued tubes. (See "Shop Notes"-
page 21 in this issue.) First is the
00A, the 5 -volt caesium -gas -filled de-
tector tube which was so popular way
back in the '20's, but has been virtually
extinct for over a decade. We won't
miss it; it was critical to operate and
belongs to the era of regenerative, stor-
age -battery operated receivers long
since past. The OZ3 may be replaced

TABLE 1
Series Resistance

No. of Tubes Required (Ohms)
1 369
2 348
3 327
4 306
5 285
6 264
7 243

' 8 222
9 201

10 180

The table above shows the resis-
tance (corresponding to R in Fig.
1) required to limit the total cir-
cuit current to 0.3 amperes when
the line voltage is 117. The values
of R given should be held to with-
in ±5%.

with either an OZ4 or OZ4-G, by sub-
stituting an octal socket or adapter.
The 01A and O1AA are two more of
the long -obsolete 5 volt types-they can
be replaced by 1.4 volt types in rural
districts where there are still a few of
the old-timers in operation. More about
them later. The 1A1 is a ballast, and
so are all the other alphabetical types
starting and ending in the numeral 1.
The 1.4 volt types, and other battery -
type tubes listed, will be considered in
detail next month. Now we want to

take up those of the a -c and a-c/cl-c
types which are of more immediate in-
terest to all in the trade.

First of the types which we want to
consider now are the 2.5 volt tubes.
You will note that the 3A3H is out.
The substitute is a 2A3, using a center -
tapped 20 ohm resistor across the fila-
ment and returning all plate and grid
circuits to this point-this includes the
bias resistor, of course, if one is used.
Next on the list is the 2A7S-use the
2A7, with a shield, if necessary (some-
times it isn't). The 2B6 requires spe-
cial attention, see next month's issue
for this, but the rest of the 2.5 volt
family listed may be readily replaced
with 6.3 volt types as indicated. The
filaments?-just run them in series
and connect across the line, as shown
in Fig. 1. You can use a resistor cord
to limit the current to 0.3 amperes. The
proper value for the number of tubes
in the string may be determined from
Table 1.

Some discussion of Table 1 is in
order. The resistance values given are
based on the use of 0.3 ampere, 6.3
volt tubes with a nominal line voltage
of 117. This line voltage is the "de-
sign center" called for in all receiver
design work where the tubes may be
operated over a range from 110-125
volts, approximately. The values of R
given were determined by calculating
the resistance required to limit the cur-
rent in a 117 volt circuit to 0.3 amps.
By Ohm's law, this is 117/0.3 or 390
ohms. The resistance, when operating,
of a 6.3 volt, 0.3 amp. tube is equal to
6.3/0.3 or 21 ohms. Thus for each such
tube placed in series with R (see Fig.
1), the resistance of R may be re-
duced by 27 ohms.

If a 25 volt, 0.3 amp. tube is placed
in the string, it may be assumed to re-
place four 6.3 volt types, in calculating
the value of R required. For the 12.6
volt tubes, care is required in that the
current rating is usually 0.15 amps. in-
stead of 0.3 amps. Therefore the re-
sistance of the tube is not twice, but
four times as great as that of the
6.3 volt, 0.3 amp types. However, since
the current is reduced by one-half, the
wattage dissipation requirements in the

RADIO SERVICE -DEALER, MAY, 1942
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resistor R remains the same as for an
equivalent number of 6.3 volt 0.3 am-
pere tubes in the filament string.

What we have said above applies
likewise to loktals. Although these
tubes are nominally rated to operate
at 7 or 14 volts, the current rating is
slightly higher at these voltages so
that the resistance of such tubes is
practically the same as for 6.3 volt
types of comparable heater current rat-
ings. Loktals may be obtained with
characteristics which approximate
those of tubes which are more difficult
to obtain, or which are on the pro-
hibited list and, by substituting a lok-
tal socket, it will often be possible to
effect satisfactory operation without
further changes.

However, it will be found that con-
siderable thought has been given by
Government officials to simplifying the
matter of making substitutions. Many,
for instance, will wonder why the
popular 5Y3 -G has been prohibited.
But this tube may be quite readily re-
placed by the 5Y4 -G, which plugs right
into the same socket. While some
changes in socket wiring are required
(see your tube handbook) these take
but a moment. The 5Y4 -G may like-
wise be substituted for the 5W4 and
5W4 -G, changing the socket connec-
tions as mentioned above, and, while
the current required for the heater is
2 instead of 1.5 amps (for the 5W4),

Fig. I. In making substitutions,
keep the audio, mixer and r -f or
i-f tubes in the order shown. This

keeps hum at a minimum.

any power transformer which has been
properly designed can accommodate
this slight increase without undue
strain.

Similarly, the elimination of the 5Z4-
G causes no hardships. The 5Z4 is
still on the market. And, if the latter
becomes hard to get, the 5V4 -G can be
plugged right in the same socket, with
no changes whatsoever. In fact, the
5V4 -G is really a swell rectifier;.low
voltage drop, more output and it's a
heater type which won't overload con-
densers by getting into operation be-
fore the tubes draw plate current.

While the 5T4 is out, it may be re-
placed by the 5U4 -G which, however,
requires 3 amps. instead of the 2 amps.
required by the 5T4. Otherwise, these

are the same. It might be well to check
the filament voltage when making such
substitutions; a 50% increase in fila-
ment current is not negligible by any
means.

The axe has fallen on the 6X5 and
6X5 -G, but the 6X5-GT is still avail-
able ; smaller and therefore easier to
handle and stock.

Rectifier Types

Skipping over to the 25 volt recti-
fiers, which constitute such a large pro-
portion of tube replacements, note that
the 25Z5 remains unaffected, and may
be employed to replace the 25Z5MG,
the 25Z3, the 25Z4 and 25Z4-GT, with
a socket change required for the latter.
While the 25Z6G is out, the 25Z6GT is
not, and may be substituted without
any changes whatsoever.

It should be mentioned that 25 volt
rectifiers which have similar character-
istics to 35 and 50 volt types may be
substituted for the latter, if necessity
requires-but take care that the socket
connections are similar-by simply in-
creasing the series resistance R in the
circuit of Fig. 1. And by the same
token, it is possible to reduce the resis-
tance of R and substitute a tube with a
higher voltage rating.

Next month the problems involved
in the more difficult replacements will
be considered in detail and a tabula-
tion of equivalents will be supplied.

INSTALLING TELEVISION ANTENNAS

WITH the advent of several tele-
vision transmitters on the air,

particularly in New York where there
is now a choice of WNBT (NBC),
WCBW (Columbia) and WABD (Du
Mont), the installation of a satisfac-
tory antenna becomes somewhat more
involved than when there was just a
single transmitter to be tuned in. In
this conection the Du Mont service de-
partment issues the following sugges-
tions based on several years of experi-
ence:

Erect the television antenna in the
clear wherever possible, as high and
far back from the street as possible,
so as to minimize both auto ignition
interference and that from electrical
equipment.

Antennae over 15' high should be se-
curely guyed. Mount securely on chim-
ney or wall. The dipole (both rods) or
antenna should be equal to one-half the
wave length of the signal to be re-
ceived, for best results.

Frequencies assigned to present New
York television transmitters, together
with desirable dipole characteristics,
are as follows :

Station
WNBT
WCBW
WABD

Frequency Length of Length of
in M.C. Dipole Reflector
50-56 100" 112"
60-66 90" 96"
78-84 72" 76"

The foregoing does not imply that
a separate antenna is required for each
station. It has been found that in most
sections of the New York metropolitan
area a satisfactory signal can be picked
up from all three stations on an an-
tenna tuned to WCBW's frequency-a
90" dipole (45" each rod) with reflec-
tor. However, in some outlying sec-
tions it may be necessary to erect a
second antenna tuned to WABD's fre-
quency -72" dipole (36" each rod) to
pick up all three transmitters until
such time as WABD's power is raised
to normal strength.

When the receiver is located at a

considerable distance from the trans-
mitter, better pickup and directional
properties are required. A second di-
pole with  both arms connected to-
gether, parallel with and Yt wave
length behind the pickup dipole, (see
diagram), is necessary to reflect the

1/4"X

Desired Sinial
B

DIPOLE
'/27.+

A

REFLECTOR
A -Br Transmission Line Terminals

signal back and aid the signal
strength materially. Such a reflector
will often help materially in reducing

(Continued on page 24)
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OPA PRICE-FIXING ORDER ANALYZED
IN no uncertain terms Uncle Sam has

wielded the "big stick." The Gen-
eral Maximum Price Regulations order
issued by Office of Price Administra-
tion on April 28th, 1942 defines what
maximum prices you, we and all other
businessmen may charge hereafter for
services rendered or commodities sold.
We analyze here how the regulations
apply to the radio repair industry.

Quoting from the OPA Order, "on
and after July 1st, 1942, all retail serv-
ices having to do with installation,
maintenance, repair and distribution of
commodities must be priced no higher
than the highest levels charged in
March 1942." Note the wording 're-
tail services'! As explained in the Or-
der, a radio service -dealer who repairs
a defective receiver renders a retail
service . . . while doctors and barbers
are classified as professional men who
render personal services, i.e., services
to the person, not to the thing (like a
radio). Thus men like barbers, or
doctors are exempt from the Maximum
Price Order restrictions, but radio
service -dealers must abide by the new
price-fixing law.

COST PRICES ARE CONTROLLED TOO

There is some satisfaction in the new
OPA order as it protects all service -
dealers and jobbers against price in-
creases too. After May 11 they will
not have to pay any more to a manu-
facturer for parts than they did when
prices were highest during March. The
Order reads : "Beginning May 11, man-
ufacturer and wholesale prices, and the
prices for wholesale services must not
exceed the highest March levels for
each seller."

The OPA order goes on to explain
that after May 11th manufacturers may
not change (upward) their list prices
to a level higher than was in effect
during March and they may not en-
deavor to obtain a greater net sum
for their merchandise by the expedi-
ent of reducing discounts. In other
words, on May 11th prices will be
forced down to or must stay at no
higher levels than were actually used
by a seller during March. A seller
can ask lower prices, if he so desires,
but we doubt if the price of any item
will go below March levels.

HYPOTHETICAL CASES TO GO BY

Many government Orders or Regula-
tions are worded in a manner that tends
to confuse all except "Philadelphia
lawyers." Thus, a clear and under-
standable interpretation of this newest

Drastic Regulations Now Affect All
Radio Service Dealers and Parts Jobbers

and far-reaching OPA Regulation,
particularly with regards to helping
you determine what your "highest
March prices" were, is in order.
Hypothetical cases will be cited to show
you how much you can price your
services, or merchandise, at after July
1st basing the prices on transactions of
similar nature handled by you during
March.

Case 1. Suppose during March you
replaced defective volume controls in
several different receivers owned by
different customers. Customer "A"
needed a new control which you in-
stalled at the list price of $1.75 plus
$2.50 for Labor while Customer "B"
needed a new control which you in-
stalled at its list price of $2.00 plus
$2.75 for Labor. Should your records
show that during March the highest
price you charged for Labor when in-
stalling any type of volume control
was $2.75, then after July 1st you must
not charge any customer more than
$2.75 for Labor on a replacement vol-
ume control installation. You may
charge less if you wish.

Case 2. Suppose during March you
sold 30 type 12SK7 tubes. (They list
at $.95 each.) If you charged some
customers $.80 or $.85 for tubes of this
type and if you charged only one cus-
tomer full list price, then, after July
1st you may charge any and all cus-
tomers as much as $.95 for any and
all 12SK7's you may sell because the
OPA Regulation allows you to use as
a ceiling the maximum price obtained
for that particular commodity in any
single transaction handled during the
month of March. On the other hand,
if during March you did not obtain
more than $.85 from any customer who
happened to purchase a 12SK7, then
after July 1st you must not charge any
customer more than $.85 for a tube of
that type.

Case 3. Here is the method where-
by March levels may be determined on
Labor charges. Assume that during
March you did a lot of different repair
jobs and on some of these you charged
as much as $6.00 per hour while on
others you only earned as little as
$2.50 per hour. The new Law allows
you to charge no more than $6.00 per
hour for any repair job you may do
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after July 1st. You may quote or take
less per hour if you wish.

Case 4. Assume that after July 1st
you find it necessary to do some sort of
job, or replace some item that by pe-
culiar quirk you had no transactions on
during March. This will happen fre-
quently to service -dealers because of
the technical nature of the business.
The OPA order provides for the con-
tingency in this fashion, "if there was
no actual delivery of a particular ar-
ticle (or service) during March, 1942,
the seller may establish as his maxi-
mum price the highest price at which
he offered the article for sale during
that month. This permits the use of
a list price if no completed sale oc-
cured in March. However, to cover
articles that were not sold during
March and had no offering price the
seller must establish as his maximum
price the highest price he charged in
March for the most nearly similar ar-
ticle. In cases where a seller did not
deal in the same or similar commodities
or services during March, he must base
his maximum price on the highest
price charged during March by his
most closely competitive seller of the
same class. The seller here must not
use the prices of a more pretentious
store in a better neighborhood. He
must find a store as nearly like his own
as possible."

Case 5. It was the established policy
of many service -dealers to render a
"Free Estimate" or "Free Checkup"
prior to and, during March 1942. (The
new Maximum Price Regulation does
not actually mention or cite such cases
and does not promulgate rules that
must be observed hereafter. We are
trying to get a ruling from OPA on
the subject.) Meanwhile, according to
our interpretation of the new law, it
does not prohibit such service -dealers
from inaugurating now, or after July
1st, a new policy whereby they may
establish base minimum "estimate fees"
or "inspection fees" provided their
basic prices are very similar to and no
higher than those charged by their
nearest competitor. (Reread Case 4
above to see why we come to this con-
clusion pending a definite ruling.)
Meanwhile, we again urge all service-

(Continued on page 23)
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A SLANT ON COLLECTIONS
B. V. SELLE WRITES TO
JOHN F. RIDER

"Dear Mr. Rider: For many years I have
been a radio serviceman. I've had my
ups and downs. I've learned the hard
way front actual experience. I've
paid for my mistakes and thought that
other servicemen might want to have
some of my views on the general sub-
ject of being a radio serviceman,
especially on the business aspect of
making a profit on every job done."

Sincerely yours, Burt Selle

DURING my 16 years in business I
have seen many competitors come

and go. Those who failed were not
necessarily incompetent technicians. In
fact, most were better -than -average in
technical ability but lacked business
ability. Sure, I've been confronted with
tough technical problems. I solved most
in due time. And I've had some tough
business management problems that had
to be studied carefully before I got the
right answer. When confronted with a
management problem I generally gave
it the same sort of diagnostic treatment
that I would a technical stickler be-
cause were I to deliver a job to a cus-
tomer not knowing whether or not I
was taking a loss on it, it would be
like returning an unfixed set to a cus-
tomer, only more so.

As I see it, a serviceman is like a
shoemaker. He's just a businessman
with certain basic expenses that must
be met. He should not take or handle
business in anything less than a satis-
factory and profitable manner. He
should know what his monthly and
daily overhead is. He should know how
much per -working -hour he must get
paid in order to live. He must provide
a sinking fund as a cushion in case
there is a depression period. He must
provide for the day when his equip-
ment will become obsolete and need re-
placing.

My toughest problem was not that
of ascertaining my minimum month-
ly overhead. I did find it difficult to
learn how to manage my business in
such a way that I could know in ad-
vance that I would not have to take a
loss on any job. And like other ser-
vicemen, I wanted to find a customer -
relationship pattern that would
strengthen the rest of my business set-
up. Here are the 8 basic phases of
business I feel servicemen should have
the answers to :

1. Determine a basic minimum
labor charge for services rendered

INTRODUCING B. V. SELLE

Recently the Elyria (Ohio) Chronicle -
Telegram published the following
story:

The Federal Bureau of Inves-
tigation today has a new device
for the coding and deciphering of
secret messages as the result of
work done by an Elyria man, Bur-
ton V. Selle, who yesterday turned
his invention over to the U. S.
government.

The idea for the device, which
scrambles the words of any mes-
sage into a jumble even more in-
coherent than the double talk of
the Hut Sut song, came to Selle
as far back as 1933, but in those
peaceful depression days he saw
little practical use for his brain
child.

Selle, who has been in the
radio field for 16 years and now
operates the Factory Radio Serv-
ice Co. at 308 Depot street, Elyria,
originally designed the device for
use with radio transmission, al-
though it can be adapted for many
phases of government work.

so that profits will be realized not
only on physical labor but also on
cash investment represented by in-
ventory and equipment.

2. Find a means of determining
the total cost of any given job
prior to actually contracting to do
the work. Unexpected contingen-
cies must be anticipated.

3. Find a sensible method of pre-
senting the price estimate convinc-
ingly so the potential customer will
be satisfied to say 'go ahead with
the job' and you'll know that he
won't try to welch when the bill is
presented.

4. Find a method that will fa-
cilitate collecting cash -on -the -line
when the job is completed and de-
livery made.

5. Find the right way of refus-
ing to give credit to a customer
when credit is not justified, or if
extending it would reduce profits
or possibly jeopardize goodwill and
future business relationships.

6. Find the right way to extend
credits to the right type of cus-
tomer when it is advisable to work
on extended terms.

7. Establish a means whereby
charge accounts will pay promptly.

8. Learn how to deal with delin-
quents in a reasonably satisfactory
manner. In general, --know my
legal rights.

I believe only a few servicemen ever
had courage enough to ask for and get
a decent living wage, whether or not
he was the owner of the business or
just an employee. No business or pro-
fession takes more out of a man than
radio servicing. It is a mild form of
skull-duggery. Brain cells must be con-
stantly crammed full of new technical
developments. New equipment is con-
stantly needed. Customers have never
been taught that servicing is a profes-
sion, not a mere hobby.

OVERHEAD MUST BE DETERMINED

There are many variables. Every
serviceman must learn for himself just
what his basic overhead is. If any-
thing, he should figure on the high side,
especially now that costs are rising by
leaps and bounds. If you used to spend
$5 a month for gas and oil, you have
every right to 'figure that from now on
your gas and oil costs will be nearer
to $7 a month. If you used to pay $25
a week for an assistant it would be
wiser to face the issue squarely and fig-
ure that right now you can't get an
assistant to work for less than $35 a
week. (It costs your assistant more
to live and you've got to pay a part of
his increased overhead). By the same
token, if you were formerly satisfied
with $50 a week you'll have to re-
vise your estimates because now -a -
days you simply can't get along on
that amount. You'll need at least 25%
more just to maintain the same living
standard you formerly enjoyed. Con-
sider this as part of Problem 1.

In estimating the total cost of a job
before submitting a quotation to the
customer, never forget the contingency
angle. Make him understand that there
may become apparent, after you have
started trouble -shooting, some defect
or defective part not considered at the
moment the price quotation is given.
Take time and trouble to stress this
angle and you provide a cushion for
yourself. Neglect this angle and you
may take a loss on much work done.
If you don't take an actual loss you
may at least lose a percentage of an-
ticipated profits.

Phase 3 is almost part of phase 2,
except that here you can lay down a
written estimate sheet for the customer
to sign. It should be itemized as thor-
oughly as possible. It acts as a con-
tract or binder between parties where-
by you get a "green light" and the cus-
tomer gets an actual receipt for the

(Continued on page 10)*
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WHAT ABOUT RESISTORS AND
CONTROLS FOR THE HOME FRONT?

A Statement Regarding the IRC War Effort
and Its Effect on Normal Production

As a natural consequence of unquestioned leadership in
its field, IRC has been called upon to provide fixed and
variable resistors for war requirements to an extent
which has absorbed a large part of its production
capacity. This war demand has steadily increased and
has exceeded all expectations. Naturally, this is a tre-
mendous responsibility that we cannot neglect.

Nevertheless, we have by no means forgotten the
important requirements of service men and jobbers.
We have wanted for some time to make a definite
statement concerning our ability to supply replacement
parts. This has been impossible since there was no
means of knowing the extent of the war demands,
and no definite provision has been made to insure a
supply of critical materials for radio servicing re-
quirements.

The national authorities in charge of this most diffi-
cult task of allotting critical materials for the greatest
good of our Nation fully recognize the importance of
radio repair and maintenance but, up to now, urgent
war production has rightfully had priority over all else.
As soon as these authorities decide upon
definite plans for the allotment of materials
for replacement parts, we shall relay these
plans to you.

Meanwhile, we state definitely:
That IRC realizes fully the importance of keeping the

Nation's old radios in perfect working order during the
emergency.

That IRC thoroughly recognizes its obligation to keep
jobbers and service men supplied with dependable replace-
ment parts.

That IRC pledges itself to fulfill its obligation to the
utmost, within the limits permitted by authorization of
critical materials.

If deliveries have at times been slow, or if you have
found an occasional unit missing from jobbers' stocks,
we know that you will understand. You will realize
that any failure to deliver goods on the home front is
only because we have recognized that there must be no
failure to deliver them on the war front.

Obviously, all replacement parts production will be
faced with many difficulties arising from the war.
Through participation in the "Production Require-
ments Plan" now being expanded to cover replacement
parts, plus full utilization of our greatly enlarged manu-

facturing facilities, IRC hopes to be in a po-
sition to handle all legitimate requirements.

The home front has not been forgotten.
We'll do our level best to meet its needs!

INTERNATIONAL RESISTANCE COMPANY 4F, OH LNAODR ET Hit. PBHR 01 AA, PSAT
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A SLANT ON COLLECTIONS

(Continued from page 8)

merchandise he entrusts to your care.

GET CASH ON DELIVERY

Having gotten the customer sold to
the point where you know you have the
job, and a profit . . . you have to lay it
on the line to your customer so that
he will know definitely that he will be
expected to lay cash on the line at the
time the repair job is delivered. In or-
dinary transactions the bill will not be
too high for the average customer to
meet, if he knows in advance approx-
imately what he is to be charged. As-
suming that we have an average or low-
price repair job at hand, a casual state-
ment to this effect will generally work :
"Mr. Jones, I'll have the job finished
in three days. I'll drop you our regu-
lar notification card so that you can ar-
range to have delivery made at a con-
venient time." For my own purposes
I have found a very effective card. It
is reprinted here as fig. 1 for your
examination. Use this idea if you want
to.

Usually when my customers receive
a card like this they phone to tell me
when it will be convenient for them
to have the set returned. While on the
telephone, I find it worthwhile to stall
for a moment, explaining that I am
getting their card before me, and in
casual manner I quote from the card
giving the make of the set, outline of
work done, and then I carefully men-
tion that the cost was so -much, or so -
much, and that delivery will be made
promptly at the time agreed upon. And
when I make delivery as promised I
expect my customer to make his cash
delivery in like manner. There should
be no hitch. But if there is a hitch, as
has happened, then I protect my in-
terests.

Assuming a maid comes to the door
and is willing to accept the repaired
set and she tells me that the Madame
isn't home and no money has been left.
Do I leave the set and accumulate an
account receivable? Or do I refuse to
leave the set and figure a repeat visit ?
A case like this is a "contingency,"
where unexpected additional overhead
comes in, and has been taken care of
when working on phase 2. You, and
no one else must determine how you
will want to handle cases like this. But,
let me stress again . . . unless, in your
original estimate you have provided, for
such losses in time and effort, you'll
never make a success in the servicing
business. But, back to the problem! If
that sort of thing happens to me, and
if I weren't positive from past experi-

(Continued on page 30)

Dear M re Trotter Date Nov. 23 19_41
Your Grunow

Radio has been repaired and restored to proper working order, and is ready for you to
call for. If you wish to have us deliver, please Phone 3155 and inform us as to the day,
time, and place you will be present to accept delivery.

The cost of repairs came to $__ including labor, material and, tax.
Thank you.

Sincerely Your Radioman

Burt _stale
PLEASE NOTE: All labor and material sold only on a strictly cash basis, unless you already have a

charge account in good standing with this company. We will be glad to assist you to open a charge account
with us, if you will ask to fill out a credit application form. CREDIT TERMS: Cash down, balance pay-
able within 10 - 30 days.

STORE & SHOP HOJRS: Monday to Thursday 9:00 A.M. to 6:30 P.M. Friday to 7.35 P.M. Saturday
8:00 A.M. to 9:00 P.M. Sunday by appointment oily.

REMEMBER. NO PARKING WORRIF.`.6. WHEN YOU COME TO BURT'S

Fig. I. Post Card That Gets Results.

I hereby inform you fully of my financial condition. AMOUNT S
INFORMATION

MarriedFULL NA).12
or Single

Residence
_How Long

Previous Address
How Long

Home Phone No.
Business Phone No.

Employed by
Addeess

Mortgage 5 Paid per month S
load

Employed as How Long Name of Superior
Pay Day Salary Other Income Total Income
Description of Real Estate Owned

Lathed at
Amt. Mortgages S

Are you liable as Guarantor or Maker on a loan? _IT so for what amount,
Credit References: (Give 3 Merchants, Firms, or Loan Companies with whom you have had credit)

NAME AND ADDRESS AMOUNT AMOUNT
OWING Now

My total indebtedness does not exceed --

Description of self: Color Color
Age Height Weight Eyes

Date

Color
Hair

Jtgnature

DO NOT WRITE BELOW THIS LINE

Sources: Slow did you happen to come to us? (Give all sources mentioned)

If purchasing, demeibe article: Selling Price S

Traele,in

Cash Down

Amt. to Finance

TI Est d t'fi Dat C u ff. to Call

Amount Number X X X X

Date Will Pay

Date Made
.1 .1 T

Amount
C C -C-- Z --Rate

Schedule I i T--- I
Security

Approvgd by L 1. T. 17
Line of Credit

PS Sal.

Fig. 2. Typical Credit Application Form.
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SECTION XVIII

DESIGN AND MAINTENANCE OF OHMMETERS

GOOD test apparatus for radio
servicing is becoming increas-

ingly scarce, due to priorities and the
conversion of many test equipment
manufacturing plants to war work.
For the same reasons, it is difficult to
get such apparatus repaired within a
reasonable time, when the need arises.
And often, when a serviceman finds
himself with a defective essential test
instrument, it means tough sledding
until the instrument is back on the
job again. In fact, there are cases
where it will simply mean that he'll
have to shut up shop in the interim.
This is particularly true when one
loses the services of the ohmmeter,
without which it is practically impossi-
ble to do any trouble shooting effici-
ently. Of course, if a schematic of the
instrument is at hand, repairs can be
effected without great difficulty. But in-
struction books and schematics often
become mislaid, and are seldom avail-
able if the apparatus is purchased
second-hand, as so many are going to
be. There will usually be little point

Fig. 1. Fundamental Ohmmeter Circuit.

in writing the manufacturer for
schematics; most are so harassed get-
ting out war production that such
services can no longer be handled in
the "business as usual" manner. So to
smooth the way of those who must fix
their own equipment, without benefit
of schematics, we are outlining here
the fundamentals of the design of our
most important piece of equipment; the
ohmmeter. Also we are covering many
advances which have been made in
recent years, some of which have re-
ceived relatively little attention.

SERIES -TYPE OHMMETER

The fundamental circuit of the
series, -type ohmmeter, which is in gen-
eral use in the service industry, is
shown in Fig. 1. The resistance R1 is
so chosen that it limits the current in
the circuit to full-scale deflection of
the meter when the terminals X -X are
joined. The greater the sensitivity of
the milliammeter M, and the higher the
battery test voltage used, the higher
the value of resistance which can be
measured. If a 1 ma meter is em-
ployed and the battery voltage is 4.5,
the total circuit resistance required to
limit the current to full-scale deflection
of the meter may be determined by
Ohm's law, as follows :

E 4.5
R --= - - - 4500 ohms

I .001
Note that R is the total circuit resist-
ance, not just the limiting resistor Rl.
In most cases, of course, other com-
ponents which make up the total cir-
cuit resistance, such as the internal
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resistance of the meter, and of the
battery, are negligible. But when a
high resistance meter is employed, or
when the battery is old and the ohm-
meter is used on a scale which draws
considerable current, we must take
these other resistances into account. In
general, the meter resistance will not
exceed 300 ohms, and is generally con-
siderably less, except when movements
of high sensitivity are employed. The
battery resistance will ordinarily be of
the order of 0.1 ohm when fresh, de-
pending on its size, and may run to an
ohm or more when old.

RECALIBRATION

The center scale reading of the ohm-
meter, on the particular scale in use,
(in the case of a multi -range type), is
equal to the total circuit resistance of
the ohmmeter, assuming that the bat-
tery voltage is up to normal. Just why
this is so we may see from a single
test. Considering the circuit of Fig. 2,
when the terminals X -X are joined
the meter deflects to full scale under

Fig. 2. Connecting a Resistor Reduces
Current.
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proper operating conditions. Now we
know by Ohm's law that, to reduce the
current in a circuit by one-half, we
must double the circuit resistance
Therefore when we connect a resistance
Rx, equal to the circuit resistance of
the ohmmeter, across the terminals
X -X, we double the resistance in series
with the battery and accordingly the
current is halved and the meter reads
half -scale. It is important that this
be realized, because it enables us to
tell by a glance at the ohmmeter center-
scale calibration just what the total
circuit resistance is for any given
range. Thus we can more readily de-
termine what values of resistance are
required when replacements are neces-
sary. In some cases the center -scale
calibration will not be in the mechani-
cal center of the scale, due to the fact
that the electrical and mechanical
centers may differ. In such cases, the
electrical center, equal to one-half the
current or voltage full-scale calibra-
tion, should be used.

Some means for compensating for
battery depreciation is included in prac-
tically all ohmmeters. One method is
shown in Fig. 3A. The variable resist-
ance Ra is placed in series with R and
the value of the latter is decreased
correspondingly. Then, when the
terminals X -X are joined, if the meter
does not provide full-scale deflection
due to a drop in battery voltage, the
circuit resistance is reduced by de-
creasing the resistance setting of Ra.
Thus, if a total circuit resistance of
4500 ohms is required for full-scale
deflection with a 4.5 volt battery, the
circuit resistance will have to be re-
duced to 4000 ohms to maintain the
same current in the circuit when the
battery voltage has fallen to 4 volts.
But, if the meter is to read accurately,
we have shown that the total circuit
resistance should be equal to the center
scale calibration of the meter. When

the circuit resistance is reduced to
4000 ohms, the meter will read half -
scale when a 4000 ohm resistance is
connected across its terminals, yet it
is calibrated at this point as 4500 ohms.
Thus the reading is in error in propor-
tion to the drop in battery voltage. It
is because of this fault that this type
of zero adjustment is no longer used
in modern ohmmeters. However, those
who have such types will still find them
useful for general trouble shooting
where accuracy is not essential, such
as in continuity testing for shorts and
opens.

A better method for battery voltage
compensation is shown in Fig. 3B.
Here the adjustable resistance Ra is
placed in series with a limiting resistor
RL and together they are shunted
across the meter. In this circuit, the
current, with a fresh battery, is kept
about 20% greater than full-scale de-
flection of the meter. The shut cir-
cuit, composed of RL and Ra serve to
bypass the excess current around the
meter. As the battery voltage de-
creases, the current in the circuit de-
creases proportionately. Then the re-
sistance of the shunt is increased by
adjusting Ra so that less current is by-
passed around the meter and therefore
more passes through the meter so that
full scale deflection is restored. The
advantage of this circuit is that the
change in total circuit resistance re-
quired to cause a considerable change
in current is small, because the circuit
resistance change is confined to the
meter circuit, which will seldom be
greater than a few hundred ohms.
Since the circuit current is proportion-
ately greater than is employed when
the meter is unshunted, the center scale
calibration is likewise lower than is
employed in the circuit of Fig. 3A. In
general, we may expect the center
scale calibration to be about 20% less
than when the meter is unshunted.

Fig. 3. (A) Series Resistance Method of 0 Adjustment.
(B) Meter -Shunting Method.

Fig. 4. A Simple, two -range Ohmmeter.

TWO -RANGE OHMMETERS

In Fig. 4 the circuit of a two -range
ohmmeter is shown. If a 1 ma meter
is used, a 4500 -ohm center scale cali-
bration will usually be employed. Ac-
cordingly, the total circuit resistance
will have to be 4500 ohms and a 4.5
volt battery will be required to bring
the circuit current up to 1 ma for full
scale deflection of the meter when the
test terminals are joined. This adjust-
ment of current is made by varying
Ral. If the battery voltage decreases,
Ra1 is reduced accordingly. For the
high (X/O) range, terminals C and
X/O are employed. The resistances R2
and Ra2 are respectively 10 times
greater than Ral and R1, so that the
circuit resistance may be increased by
a factor of 10, and the 41.5 volt bat-
tery, in series with the 4.5 volt one
used for the low range, multiplies the
test voltage by 10 also, so the circuit
current may be brought up to 1 ma.
The ohmmeter will, on this scale, read
accordingly 45,000 ohms at half -scale
deflection and is therefore 10 times as
sensitive as on the low range. One
feature of this design is that the ad-
justable resistors Ral and Ra2, once
set to provide full-scale deflection on
each range, need not be adjusted when
switching from one range to another.
Otherwise this circuit is subject to the
same limitations mentioned in dis-
cussing the circuit of Fig. 3A.

MULTI -RANGE OHMMETERS

In Fig. 5, we have the circuit of a
modern, high grade multi -range ohm-
meter. A great many instruments of
various manufacture are designed in
this manner. Although the circuits em-
ployed are similar, the individual
values of resistors used vary with the
meter resistance and the current in
each circuit as well as that required
for full scale deflection of the meter.
However, if we know the meter sensi-
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X 10M 0
11111111111

413.5V.

x100 0

X1 0

R5

MAAMM
125

125M

Co
1.5 V.

R3
11,167

-a-02
1237.5

12.51

RL
250

0.1 Ma.
100 OHMS

Fig. 5. A Modern, multi -range Ohmmeter Design.

tivity (in ohms -per -volt, as a volt-
meter; or in milliamperes or micro-
amperes for full scale deflection, as a
micro-ameter) and the internal resist-
ance of the meter, we may readily fig-
ure out the resistance values required.
The meter sensitivity is generally easy
to determine, since it is often listed in
the manufacturer's catalog, most ohm-
meters being designed to be used also
as voltmeters. If it is a 1000 ohms -per -
volt instrument, we know the meter
must be a 1 ma instrument; for a
20,000 ohms -per -volt movement, the
meter would have to be 20 times as
sensitive, accordingly the movement
required would be a 50 microampere
type.

COMPUTING RESISTANCE VALUES

The internal resistance of the meter
is equal to the value of resistance
shunted across the meter which will
reduce the full-scale reading by one
half. We could, of course, shunt a
variable resistance across the meter
and adjust it until the meter read half
scale, then disconnect the shunt and
measure its value with some other in-
strument, but this presupposes that we
have another ohmmeter at hand. It is
more likely to be easier to get a resist-
ance whose value is known and which
is somewhere near the estimated inter-
nal resistance of the meter and use it

as a shunt. When so used, the amount
of current passing through the shunt
will be equal to the reciprocal of the
ratio of its resistance to that of the
meter. For example, if we place the
meter in a circuit in series with suffi-
cient resistance to produce full scale
reading and then connect a shunt re-
sistance across the meter, the meter
reading will be reduced. Let us assume
the reading is reduced one-third when
the resistor used as a shunt is 100
ohms. Then the current through the
100 -ohm shunt will be equal to one-
third that of the total current in the
circuit, the remaining two-thirds of the
current must flow through the meter.
If two-thirds the current flows through
the meter and only one-third through
the shunt, then the meter must have
one-half the resistance of the shunt.
So the meter resistance, in this case,
would be 50 ohms.

The required values of resistances in
the circuit of Fig. 5 may be figured
out along somewhat similar lines. Let
us assume that our meter resistance is
100 ohms and its sensitivity 0.1 ma,
as shown on the diagram. We want to
use a 1.5 volt battery for the test cir-
cuit, and to be able to use this battery
until its voltage drops to 1.25 volts.
As the battery, when fresh, may read
as high as 1.6 volts, we must be able to
adjust the meter shunt circuit, corn -

posed of RL and Ra, so the meter cur-
rent will be 0.1 ma over this range of
battery voltages. In practice, it is
usually customary to assume that the
battery voltage will normally be 1.5
volts and to make the initial calculation
on that basis. If we allow for a 20%
shunting of the meter at 1.5 volts, we
can reduce the amount of this shunting
to 10% or less as the battery voltage
drops below 1.5 increase the shunt
when the battery is at its initial fresh
value of 1.6 volts. For the 20% shunt,
the resistance of RL and Ra, in series,
should amount to 5 times the resist-
ance of the meter, or 500 ohms. RL
is made 250 ohms so that the shunt
could be reduced to this value, if re-
quired, although unnecessary. This
generous margin is employed to enable
a wider tolerance in the value of re-
sistor chosen. If it should happen to
be 200, or even 400 ohms, it would
serve the purpose.

When the circuit current is 0.12 ma,
which is the value obtained at the
nominal battery voltage of 1.5 when a
20% shunt is employed, the circuit
resistance necessary is equal to 1.5/
.00012 or 12,500 ohms. Accordingly,
the resistance required to reduce the
reading by one-half, or the center
scale calibration, would likewise be
12,500 ohms. Usually this is made 12.5
ohms, in multi -range work, with the
provision of multiplying by 1000 when
using the scale employing this range.
For the X/ range, the current in the
shunt circuit R1 of Fig. 5, would be
1000 times that in the meter circuit,
for the X100 it would be 10 times and
for the X10,000, the battery voltage is
increased and the series resistance
likewise, until the current is the 0.12
ma.

The first calculation of the resist-
ance values in the multi -range circuit
is made for the X1 range.. This is
shown in Fig. 6. Here we have re-
drawn the circuit to show the resistors
in use for the range given. The total
current in the circuit is equal to that

Figs. 6 and 7. Analyzing the Current Distribution in the Ohmmeter Circuit Ranges Shown in Fig. 5.
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which passes through R1 plus the cur-
rent passing through the meter plus the
current through the shunt. These cur-
rents are designated as 11, 12 and 13
respectively. If the battery voltage, E,
is 1.5, the resistance, R, representing
that of R1 when shunted with the
series combination of R2, R3, and the
meter and its associated shunt resist-
ors, is equal to 12.5 ohms, the value
of center -scale calibration under con-
sideration. The total circuit current
E/R is equal to 1.5/12.5 or 120 ma.
The relative values of the resistance
in Fig. 6 is proportional to the cur-
rent in each circuit.

The total current is composed of 12,
the meter current and 13, the shunt
current. 12 plus 13 equals 0.120 ma.
Since the shunt resistance passes 1/5th
the current of the meter, its resistance
must be 5 times the meter resistance,
or 500 ohms. The combination of meter
and shunt resistance will therefore
equal 83 ohms. The total circuit
resistance required to limit the cur-
rent in the circuit to 0.12 ma when the
battery is 1.5 volts is 1.5/.00012 or
12,500 ohms. Subtracting the meter
circuit resistance from this value leaves
12,417 ohms. The current in R1 is
equal to 120 ma less the current in the
meter circuit. This is equal to 120-
0.12 or 119.88 ma. Dividing 1.5 by
.11988 gives us 12.51 as the resistance
of R1.

For the X100 range, let us refer to

Fig. 9. The Rider
RCA Junior Volt-
Ohmyst is a Multi -

range V -T Ohm-
meter and Voltmeter

-"--WAAAAAIL-a
R

3 V.

T

TO
V.T. V M .

>

Fig. 8. The V -T Ohmmeter Circuit Is Simple.

Fig. 7. We know that the effective
circuit resistance must be 100 times
12.5 or 1250 ohms. Also we know that
the meter circuit resistance should be
9 times that of the shunt divider cir-
cuit composed of R1 and R2, in order
to reduce the sensitivity by 1/10th,
since the normal circuit resistance is
12,500 ohms. So we make R1 plus R2
equal to 1250 ohms and R3 plus the
meter circuit resistance equal to 9 x
1250 or 11,250 ohms. However, the
shunt resistance of R1 plus R2, when
shunted by 11,250 ohms is approxi-
mately 1125 ohms, instead of the re-
quired 1250 ohms. To make up the
difference, R5 is added, equal _to 125
ohms. The effective circuit resistance
thus becomes 1250 ohms, as required
for this range. R2 is determined by
subtracting 12.51 (R1) from 1250
(R1 plus R2) and becomes 1237.5
ohms. R3 is obtained by subtracting

the meter circuit resistance, 83 ohms,
from 11,250, equal to 11,167 ohms.

It will be noted that, when the ter-
minals C and X100 are joined, it is
necessary to readjust Ra to a different
position from that used in the X/ po-
sition. This is due to the fact that the
battery is then placed in series with
a total circuit resistance (for the meter
circuit) of less than the 12,500 ohms
used on the Xi range. This is because
R2 is no longer in series with the bat-
tery, as was the case when connected
as in Fig. 6.

For the X10,000 range, the analysis
is similar to that of the circuit of Fig.
3B, and need not be again described in
detail.

THE MODERN V -T OHMMETER

A modern development in ohmmeter
circuits is the vacuum -tube ohmmeter,
such as is represented by the Rider
RCA Voltohmyst. While the circuit
of the vacuum tube part of the instru-
ment is rather complex, that of the
measuring network itself is relatively
simple. This is indicated in Fig. 8.
The measuring terminals are designated
as X -X across which the resistor under
test is placed, Initially the terminals
X -X are open -circuited, so the battery
voltage is applied through the resistor
R to the input circuit of the d -c vac-
uum -tube voltmeter, which is designed
to give full-scale deflection for 3 volts

(Continued on page 27)
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t3 CIRCUIT COURT
WELL, boys, it's all over for the
duration ; and it's a queer feeling

not to have service sheets rolling in as
usual. But that's nothing compared to
the feeling many dealers are getting
right in the pit of the stomach.

And now comes a restriction on the
number of tube types that may be
manufactured, as reported elsewhere
in this issue, and it would seem that
many owners of the older receivers are
going to be out of luck when the next
tube goes west-unless, of course, they
turn to you for a bit of redesigning so
as to accommodate their sets to such
near -equivalent tubes as will be avail-
able. You'll find a lot on this subject
in future issues; dope that will make it
easy for you to "design for substitu-
tion."

But getting back to the subject at
hand-we have a few more late receiv-
er designs that just go in under the
wire; and one of them, which we'll
start off with, is, to our mind, a good
example of the tops hit in the engi-
neering of the ac -dc type table model
receiver.

BELMONT'S TOP SET (FIG. 1)

The set we're referring to is Bel-
mont's Model 7D22, Series B, 7 -tube,

2 -band push-button job, the circuit of
which is shown in Fig. 1. Take a good
look at it, and you'll agree that serious
thought has been given to top perform-
ance. Let's take it apart and put it
together again, just to see.

The tuning range is 540 to 1600 kc
in the broadcast band and 9 to 12 me in
the short-wave band. In the broad-
cast band the antenna tuned circuit con-
sists of the loop TI with a primary
shunted by the .00015 condenser C2.
In the short-wave band, the antenna
transformer T2 is connected in circuit,
and the voltage is developed across the
primary, either from an external an-
tenna-in which case C2 acts as an ef-
fective bypass-or from the open-end
s -w loon connected to point O.

For the sake of improved operation,
separate mixer and oscillator tubes are
used. With a 12SJ7 as mixer and a
12J5GT as oscillator, high conversion
gain is obtained, interaction between
oscillator and mixer at the higher fre-
quencies is reduced to a minimum, and
changes in oscillator frequency and
output voltage are reduced by divorc-
ing it from the avc circuit.

The oscillator voltage is injected into
the cathode circuit of the mixer by
returning its cathode to ground

through the oscillator cathode coils.
The oscillator voltage is isolated from
the remainder of the receiver by
means of the choke L1 and the by-
pass condensers C7 and C14.

Gain and selectivity are improved by
the use of screen regeneration in the
i-f stage, there being a third winding
in the i-f transformer T5 for this
purpose.

One diode of the 12SQ7 is used for
detection and the development of avc
voltage for the mixer and i-f tubes,
and the remaining diode for the devel-
opment of a delay bias. The triode
section of the tube is not used, the grid
and plate being grounded.

The first a -f stage employs a 6S7G
which is a super -control pentode with
a 150 -mil heater. Harmonic distortion
is purposely developed in this stage to
simulate low -frequency response. Re-
generation is introduced by feedback
in proper phase from the cathode of
the 35L6GT beam power tube to the
cathode of the 6S7G. This feedback
voltage (developed across the unby-
passed cathode resistor R20) is piped
to the 657G via the low-pass filter con-
sisting of resistors R14, R15, R18, and
condensers C24, C25. The resultant
low -frequency voltage is developed
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across the unbypassed resistor R9 in
the cathode circuit of the 6S7G and
supports the low -frequency voltage on
the grid of this tube.

Note that an equalizer R7 -C16 is in
series with the volume control and the
grid of the 6S7G.

A 35Z5GT half -wave rectifier sup-
plies the shunt -connected, 4000 -ohm
speaker field as well as the tube volt-
ages. A two -section resistance -ca-
pacity filter is used, with the plate of
the beam -power tube being fed from
the output of the first section.

LATEST MUSAPHONIC (FIG. 2)

The final General Electric contribu-
tion to improved receiver design is to
be found in their latest Model 40, a
radio-phono combination with fre-
quency modulation. The complete cir-
cuit is shown in Fig. 2.

Oscillator -Converter: The a -m broadcast
section is of conventional design, but
the f -m section is far from conven-
tional. Referring to the oscillator -con-
verter circuit, the first 6SG7 acts as a
conventional r -f amplifier when oper-
ating in the s -w or b -c bands. How-
ever, in order to obtain optimum gain,
the above tube becomes the first con-
verter of a double or cascade con-
verter when operating in the f -m band.

This cascade converter consists of
the two 6SG7 converter tubes and a
7Q7 oscillator, with their associated
circuits. The tuning condensers for the
two converters and oscillator are low -
capacity sections and ganged together.
The antenna tuning circuit consisting
of T5 and C3 tunes the f-m band from
42 to 50 mc; the second converter
tuned circuit consisting of a portion of
T6 and C29 tunes from 23.15 to 27.15
mc; while the oscillator tuned circuit
consisting of C5 and a portion of T7
tunes from 18.85 to 22.85 mc. The os-
cillator voltage is capacity coupled to
the grid of the first converter tube
through C7. This produces, by hetero-
dyne action, a signal to which the plate
circuit of this first converter is tuned.
The first converter tube also provides
a gain of unity for the oscillator fre-
quency. Accordingly, oscillator voltage
is also applied to the grid of the sec-
ond 6SG7 converter which produces in
its plate circuit the i-f frequency of
4.3 megacycles.

To illustrate the action ; consider an
f -m signal of 42 mc to which the re-
ceiver is tuned. The oscillator fre-
quency for this setting of the tuning
control is 18.85 mc and it heterodynes
in the first converter with the 42-mc
signal to form 23.15 mc (42-18.85).
The 23.15-mc signal in turn, beats with
the oscillator signal in the second con-
verter to produce the 4.3-mc inter-
mediate frequency.

The 14 Amplifier: The i-f amplifier oper-
ates in dual capacity in that it will
function either at the 455 kc required
for the broadcast and s -w bands or at
4.3 mc required for the f -in band, with-
out the need of switching transformers
except at the primary of the first i-f
stage. When the i.f. is operating at
455 kc, the primary and secondary coils
of the 4.3-mc section of T1 and T2
are such a low impedance that they
can be considered as shorted across;
while when operating at 4.3 mc, the
primary and secondary trimmers of the
455-kc section of TI and T2 are such a
low impedance that they effectively
short out this portion of the trans-
former. Thus the frequency at which
the i.f. is operating is applied across
the proper section of the dual trans:
formers and is amplified by the i-f
tubes.

Cascade Limiter: The limiter circuit con-
sists of two resistance -coupled 6SH7
tubes in series. Each limiter operates
at zero initial bias and low screen volt-
age. Both grid circuits are designed
for self -biasing and the use of ca-
pacity - resistance networks provides
enough time delay to retain the grid
bias between signal peaks. The action
of the limiter is such that as soon as
a signal is applied to the grid of the
tube the grid draws current. This grid
current charges up the condenser C51

across the grid resistor R19 and at the
same time establishes a bias through
current drain in the resistor. The cir-
cuit is so designed that negative signal
swings are all beyond plate -current cut-
off and positive signal peaks are cut
off by plate -current saturation. The
value of the first limiter capacity -resis-
tance network C51 -R19 is so chosen
(33 mmfd-100 M) as to limit peak
noise amplitudes. This arrangement
leaves the second limiter with the very
much simplified task of reducing the
remaining noise to the desired level.

Station Silencer: This circuit operates on
amplitude -modulated noise signals to
produce squelch or quieting of the
audio amplifier. Since the noise limiter
circuits only operate when an f -m car-
rier is present, noise between stations
will ride through with undiminished
amplitude. This amplitude modulation
appears in the last noise limiter plate
circuit and develops a voltage across
R35. This voltage is rectified by one
diode of the 6S07 and then applied to
the first audio grid circuit of this tube
provided the switch S6 is open. This
rectified d -c voltage is sufficient to com-
pletely bias off this audio tube so that
no signal is passed. When a sufficient-
ly strong f -m signal is received so that
the noise limiters operate with satisfac-
tory signal strength, the noise or ampli-
tude signal is reduced so low that the
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proper bias is restored to the 6SQ7
a -f amplifier and the audio signal is
then passed on. This squelch voltage
can be manually removed by closing
switch S6 so that weak f -m stations
that have considerable noise present
can be received if desired.

Audio Channel: The 6SQ7 functions as
the a -m detector and as the first a -f
stage for a.m., f.m. and phono, the
selection of the desired service being
made by means of switch S4. The
treble tone control C66 -R44 shunts the
plate circuit of the triode section of
this tube, while the bass control, varied
by steps, is accomplished by switch 55
associated with the volume control.
Bass response at the lower settings of
the volume control is automatically ac-
centuated by means of inverse feed-
back from the speaker voice -coil cir-
cuit to the volume control, with the
inverse voltage being developed across
R29.

The phase inverter is a simple triode,
this being a section of the 7K7, the
diodes of which are employed in the
f -m discriminator circuit. This invert-
er is of the voltage -divider type, with
one-half the output audio voltage ap-
pearing across R41, and the other half
in opposite phase, across R42. Both of
these resistors have a value of 82,000
ohms, while R39 which provides the
grid bias, has a value of 3300 ohms.
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Since the grid return is to the point
between R39 and R42, rather than to
ground, the gain of the triode is not
sacrificed.

While inverse feedback is present in
a small amount, it is not of such a de-
gree as to substantially reduce the ef-
fective plate impedance of the output
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beam -power tubes. Hence a corrective
filter R52 -C70 is used across the pri-
mary of the 'output transformer to im-
prove the frequency characteristic. As
a means of preventing high -frequency
transients, 1000 -ohm resistors R47 and
R51 are connected in series with the
power -tube grids.

CROSLEY MODEL 72CA (FIG. 3)

Crosley's late Model 72CA, Chassis
80, is a 7 -tube a -c, 2 -band job with aux-
iliary push-button tuning in the b -c
band. The ranges are 540 to 1600 kc
and 4.7 to 18 mc, with the r -f stage
effective in both bands. Maximum
power output is 6.5 watts.

The schematic is shown in Fig. 3.
Range switch is shown in p -b position,
with broadcast loop 4 in use. The next
clockwise rotation disconnects the p -b
assembly and connects in the variable
gang condensers 10A -10B. The last
switch position disconnects the high
end of the loop and connects the short-
wave antenna coil .5 in circuit. In this
position the loop functions as a ca-
pacity antenna, but, in addition, an ex-
ternal antenna may be used, as indi-
cated by the (red) lead. Also in this
position, the lower end of the primary
'of the s -w antenna coil is grounded
for operation through switch contact
7 and the second switch sector which
makes contact with the grounded lug
6. In the other switch positions the
primary of the s -w coil is left open so
as not to short out either that portion
of the loop serving as a "primary" or
the external antenna, if one is used.

The 6SK7 r -f stage is resistance
coupled to the mixer, but an r -f boost-
er coil (9) is included in the grid cir-
cuit of the 6SA7. The same circuit car -
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Fig. 4. Schematic of RCA 15X, 36% with separate oscillator and converter.

ries the series -connected wave trap
which is adjusted by means of trim-
mer 11D.

The i-f circuits are conventional.
The 6SK7 i-f tube and the 6SK7 r -f
tube rely on the avc circuit for their
initial bias, cathode resistors not being
used.

The volume control is of the com-
pensated type, providing a rising bass
at low volume settings. Associated
with this circuit and the output of the
6SQ7 a -f amplifier is the tone control
52 with its arm grounded. This ar-
rangement provides a graduated re-
sponse from bass (with high's bypassed
to ground) to treble (with the low's
bypassed around condenser 24.)

This receiver is one of the few in-
corporating a 6AD7 triode -pentode in
the audio system. The pentode section
in conjunction with the 6F6 forms the
push-pull output stage. The triode sec-
tion serves as the phase inverter and
derives its grid voltage from the out-
put of the 6SQ7, the voltage being ob-
tained from the divider formed by re-
sistors 47 and 48.

Filtering in the power -supply circuit
is provided by sections 25A -B -D of the
electrolytic, the speaker field, and the
1000 -ohm resistor 49. Section 25C of
the electrolytic serves as the bypass
for the cathode resistor 41 common to

the output pentodes.

RCA's 15% & 36% (FIG. 4.)

RCA has leaped over the finish line
with a neat ac -dc chassis (No. RC-
1011) in two cabinet versions, one plas-
tic and one wood. Though there are
6 tubes, as may be seen in the schemat-
ic of Fig. 4, a separate oscillator is
used instead of the expected tuned or
untuned r -f stage.

High conversion efficiency is ob-
tained through the use of a 12SG7 in
the mixer stage. Here, again, the os-
cillator voltage is injected into the
cathode circuit of the mixer. Bias is
obtained by the drop across resistor
R1, and oscillator voltage is devel-
oped across the oscillator cathode coil
L9 through which the 12SG7 cathode
is grounded.  Grid bias for the oscil-
lator tube is established across the
grid leak R2, while the open-end coil
L7 serves as the grid condenser.

It should also be observed that a
portion of the oscillator grid voltage
is applied to the avc bus through the
15-meg resistor R3. This provides an
initial or delay bias for the converter
and r -f tubes.

The upper end of the volume control
to the stop point, which represents 50,-
000 ohms, serves as the i-f filter in
conjunction with sections C5 and C6 of

the i-f transformer trimmer C19.
Degeneration is applied to the 35L-

6GT output tube by the simple means
of leaving off the cathode resistor by-
pass condenser. A shunt -condenser
tone control is incorporated in the grid
circuit for those who want the high's
toned down.

RADIO "SHAKE TEST"

See Front Cover

HERE is the United Airline's newly
designed vibration generator for

testing aircraft radio equipment under
conditions considerably in excess of
those encountered in flight. H. N.
Wilcox of United's communications
laboratory, who developed the device,
is shown putting a radio receiver
through a typical test. An air -operated
generating unit (below) actuates the
test table to which the radio set is at-
tached (above).

The layman can hardly appreciate
the stress factors and strain imposed
upon radio equipment used in aviation,
tank, jeep and other military endeavors.
Ordinary types of receivers and com-
ponents simply cannot be used because
upon radio's optimum efficiency may
depend many thousands of lives.
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Shop noleo
EMERSON GB -441 Card 1
6SS7 Replacement

As an indication of what can be done in a strict emergency, but riot sug-
gested as normal procedure; I was unable to obtain a 6SS7 tube for
replacement in an -Emerson GB -441. As an alternative I used a 12SK7
(not a 6SK7) which also has a 150 -mil heater. This was made possible by
the fact that the tube heaters are series -connected, the effect of the 12SK7
merely altering the voltage drop.

Submitted by Warren P. Schreiber

Card 3
STEWART-WARNER 1942 SPEAKERS

How to Order Correct Replacement Part

Speakers for Stewart -Warner 1942 Receivers were ob-
tained from several companies. Speakers bearing the same
part number are directly interchangeable, regardless of sup-
plier, but the service parts such as cones and output trans-
formers for a given speaker are not interchangeable with
those for a similar speaker obtained from a different manu-
facturer.

Before ordering cone and voice coils or output trans-
formers for the models listed below, check the prefix letter
before the number stamped on the speaker frame. The pre-
fixes commonly used are "R", "M", "0", "U", "C", and
"CR". If in doubt as to the proper part number for a cone

Continued on Card 4 --

DUST BLOWER Card 2
An excellent dust blower for cleaning radios can be made from an old

truck tire air compressor (which you can pick up from a junk yard for a
few dollars) a motor, about 8 feet of windshield wiper tubing, and the tip
from an automatic pencil for the nozzle. A paint brush can be added to
loosen the dust.To keep dust from blowing around the shop, an exhaust fan can be
made from any, electric fan mounted face in to a piece of furnace pipe.
The end of the pipe should be outside the shop or terminated in a dust -
collecting sack.

Submitted by Prehm Radio Service

Card 4

or output transformer, include the part number of the
speaker on the order and Be sure to show the prefix.

This table shows the receiver models which used more than one
type of speaker and the service parts for the various speakers:

Order Cone
Receiver Speaker and Voice Order Output

Model Number Coil Number Number
206DAS
206DBS Or R-500331 R-500921
206DCS R-500920
206EAS
206EB S Or 0-501475 0-501474
206ECS 0.500920
208BK JM-501245 M-501305 M-501304
208CK j*CR-501245 CR-5012,,7 CR-501246
12.4D1 R-500886 R-500913 R-500912

*CR-500886 CR-502011 CR-502012

*On some "CR" speakers
speaker can be identified as
color of the frame.

the prefix is not shown but the
such by the distinctive olive -gray

RCA OUTPUT TRANSFORMERS
Changes in Color Coding

In some production, the color code of leads on the following transformers
is changed. When installing, check the drawing number stamped on the
transformer and refer below for color code.

Cards 5.6

ORIGINAL COLORS

Stock No. 35774 37350 35056 33444 37899 14534 36098
Dwg. No. 94106-1 89681-3 89681-2 83517-3 94193-1 83517-1 94117-1
Pri. Start Red Red Red Red Red Red Red
Pri. Tap Black Red -Black Red -Black Red -Black

Blue Blue RedPri. Finish Blue Red Black -Red Ter. Red
Sec. Start Bus Green -Red Tr. Black Black Yellow Black Bus
Sec. Finish Bus Brown Black Black Black Black Bus

ALTERNATE COLORS

Stock No. 35774 38994* 35056 33444 37899** 36098
Dwg. No. 94106-2 97610-2 97610-1 97604-2 97604-1 97611-1
Pri. Start Blue Blue Blue Brown Brown Blue
Pri. Tap Red Red Red

Red Red RedPri. Finish Red -Black Blue Blue
Sec. Start Bus Black Black Bus Black Black
Sec. Finish Bus Green -Red Tr. Green -Red Tr. Bus Green -Red Tr. Black

* Stock No. 38994 supersedes No. 37350.
** Stock No. 37899 supersedes No. 14534.

Card 7
DISCONTINUED SYLVANIA TUBE TYPES

Listed here are tubes which have been withdrawn from the Sylvania Tube
List. Information is shown for each type as to whether or not an inter-
changeable tube is available, or if a type can be substituted by some
small change. Although these tubes have been withdrawn from regular
factory stocks, your Sylvania Jobber may have them in his stock and they
should be used until substitutions are needed.

Type IF6. There is no direct interchangeable type, but Sylvania type
1F7G can be used by removing the 1F6 socket and installing an octal
socket,. following the 1F7G base diagram for wiring connections. In some
cases it may be necessary to reverse the filament connection for satisfactory
performance.

Type 1T1G. No available tube can be used as a direct replacement, but
the type 1R1G can be used by shunting a 50 ohm resistor across the filament
at the socket.

Type 4A6G. No available tube can be used as a direct replacement, but
type 1J6G can be substituted provided the tube is used for operation on a
filament voltage of 2.0 volts. This substitution does not require any socket
or wiring changes. If a ballast tube or resistor is used in the set it should
be changed to accommodate the additional 120 ma. filament drain of the
1J6G:

Type 6A4/LA. No available tube can be used as a direct replacement.
Type 6AB7/1853 (Metal). This tube has no directly interchangeable type.

The Lock -In type 7H7 can be used in most cases by changing the socket
and rewiring to accommodate the 7H7.

Courtesy "Sylvania News"

Card 8
DISCONTINUED SYLVANIA TUBE TYPES

Type 6AE5GT/G. No available tube can be used as a direct replacement.
Type 6AF6G. No available tube can be used as a direct replacement.
Type 6AG7 (Metal). No available tube can be used as a direct replace-

ment.
Type 6L6 (Metal). This tube can be directly replaced by the 6L6G

where space permits and where external coupling is not a factor.
Type 6SK7 (Metal). Type 6SK7GT/G can be used as a direct replace.

ment. In some cases an external shield, properly grounded, may be necessary.
Type 6SQ7 (Metal). Type 6SQ7GT/G can be used as a direct replace-

ment. In some cases an external shield, properly grounded, may be necessary.
Type 12SK7 (Met.) Type 12SK-7GT/G can be used as a direct replace-

ment. In some cases an external shield, properly grounded may be necessary.
Type 12SQ7 (Met.). Type 12SQ-7GT/G can be used as a direct replace.

ment. In some cases an external shield, properly grounded may be necessary.
Type 25B6G. No available tube can be used as a direct replacement.
Type 40Z5/45Z5GT. Has no direct interchangeable typ.e, but the 35Z5GT

can be used without any changes in the socket, provided a resistor is
placed in the power line to increase the voltage drop 10 volts. The resistor
should be a 68 ohm, 2 watt unit.

Type 45Z3. No available tube can be used as a direct replacement.
Type 884, 885. No available tube can be used as a direct replacement.

Courtesy "Sylvania News"

RADIO SERVICE -DEALER, MAY, 1942 19



Jhe RADIOFRONT KARL A. KOPETZKY

Tube Production Curtailed
D Y now every serviceman knows
I) that the production of certain
tubes has been prohibited for the dura-
tion. The list is as long as your arm,
but the effect will not be noticeable
for some time to come. Then it will
hit servicers like a bolt from the blue.
Here are just a few tubes in the list
that struck a responsive note.

Gone are the 5Y3G's which were so
popular in the Philcos and Zeniths.
Ditto the 6E6's which were the "magic
eyes" of many a set. No more are the
6N6's which were output tubes for the
Crosley and auto radios. Hams will
mourn the passing of the 6V6G and
the 6B6GX's which were favorite os-
cillator and amplifier tubes. The mid-
get mixers, 12SA7G and the 12SK7G
have been curtailed also, to be joined
by the 1232 television and the 1852 and
1853 FM tubes. The '24, an oldtimer,
with which 10% of the sets still re-
maining in the field are equipped, is
prohibited; as is the 25L6 and the
25L6G for the AC -DC sets. The Spar-
ton outputs, 182B/482B and the 183/-
483 have been banned, but can be re-
placed with a '45 by changing over the
transformer to 2.5 -volt operation. So
it goes. We won't know radio by the
old terms any more, and you will be
required to use your ingenuity to re-
place these banned tubes when they
have been burned out. That's where
your training will come in handy.

Records

We were amazed to see the follow-
ing sign in a radio store. "Bring in
your old records. No matter what their
condition, we will buy them." Later
our favorite platterbug gave us a clew
in a card received from a well-known
record house. It seems that radio
stores must turn in an old record for
every three new ones they sell. Hence
the offer to buy the old platters. Short-
,age of shellac. This is but a forerun-
ner of things. Time will see you turn-
ing in one burnt -out electro-condenser
for every one you sell, or one burnt -
out battery in exchange for a new one.
So give the matter some thought, and
begin to assemble a stockpile of old
parts ; they will be worth their weight
in new ones, literally.

Washington Shift

Word comes from the Capital that
Chief Robert C. Berner, who had cotn-

THANKS, FELLOWS!

Many thanks for your turn -out
for information on vacancies in
the Army and Navy for radio-
men. There were so many replies
that I couldn't answer them all
personally. They have been for-
warded to the proper people who
will write you fellows direct. All
production expediting jobs are
now filled.

K.A.K.

plete charge of all civilian radio, has
been supplanted by L. H. Peebles and
that a division of the WPB known as
the Communications Branch has been
set up. Under Mr. Peebles, a new of-
ficer, Mr. Frank H. McIntosh, will be
Radio Section Chief. Not that Mr.
Berner didn't do a bang-up job; just
that with the limitations on manufac-
ture, there is no longer the necessity
to maintain the staff and the men to
administer to radio. Further, the Com-
munications Branch of the WPB has
been moved to new quarters adjacent
to the FCC and will be in close con-
tact with the Defense Communications
Board.

Expect More Restrictions

On May 18 price ceilings become ef-
fective. This extends not only to new
radios and phonographs, but also to
tubes, parts, refrigerators, light bulbs,
flashlights, electrical appliances, etc.
Distributors' price ceilings become ef-
fective a week earlier. The ceiling is
the highest selling price in March,
1942. All wholesalers and retailers will
be automatically licensed by the na-
tional regulation on May 11, and will
have to register at a later date to be
announced by OPAman Henderson.
Become familiar with the new regs.
They are interpreted elsewhere in this
issue.

As soon as WPBchief Nelson has
the war production situation well in
hand (and that is expected to be be-
fore this fall), he will start on the
consumer goods. To be expected, is
some sort of action with regard to re-
placement parts. It is well known that
the manufacturers of parts are being
hard pressed for units for the War,
and that the civilian replacement parts
business is making serious inroads into
this picture. More and more of the
manufacturers are telling their cus-

tomers (jobbers and servicemen), that
they are unable to make any promises
on the delivery of parts. And more
and more the servicemen are being
thrown back on their own resources.
Just how long this situation can keep
up is anyone's guess. But it is our
guess that Henderson will step in and
limit, if not temporarily stop, the pro-
duction of civilian parts. He has al-
ready done something in the matter of
tubes.

Next on the list are condensers.
There is no reason why their number
should not be decreased. There are too
many types in too wide a range. The
serviceman will have to have more
than a bowing acquaintance with Ohms
Law to be able to make repairs in the
future, to make up required units out
of the smaller number of condenser
values which will be available.

Also we will not have the wide range
we have become accustomed to in the
matter of "working voltages." Con-
densers can well be limited to a few
"most used" types without upsetting
the picture beyond all recognition. And
that is just what is bound to happen.

Next there is the matter of the
"exact -replacement" transformers. Not
only has the past seen much waste
here, but a burnt -out transformer can
be repaired and re-inserted in a set.
The use of the renewed transformers
will by itself save a lot of copper so
vital to our War Success. We believe
the days of the "exact -replacement"
transformer are numbered.

In the matter of coils and speakers,
the "renewing" of the used parts is far
wiser to the replacement system. True
it is that we have not been educated
in the matter of using "renewed" and
repaired parts, but we will get used to
that, as everything else.

The temper of the people is rising,
and their patience with those whose
sole object is to keep themselves going
at the cost of the Ultimate Success is
fast waning, if not diminishing to the
vanishing point.

It will therefore behoove every
serviceman to take careful stock. Too
many have been going along as usual,
hoping that the lightning would not hit
them. It will. And suddenly !

Choose your radio literature carefuly

With the serviceman's pocketbook
becoming somewhat leaner, or more
particular, as the case may be, he will

(Continued on page 31)
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_op ,o_Ieo
"War Production Board Limitation Order L-76-Effective April 27, 1942

The Following Tube Types Are Not To Be Manufactured
Except on a Preference Rating A -1-I or Higher"

00A 95 4A1 6C7 6S6GT 12C8GT 25Z6G
0Z3 V99 4A6G 6C8GT 6SE7GT 12E5GT 27S
01A X99 5 6D5G 6T5 12J5G 29

OIAA 117E4GT 5T4 6D5MG 6T6 12J7G 31
1A1 117L7GT 5V3G 6D6G 6T7G 12K7G 25A5LT

1A1/5E1 117M7GT 5W4 6D7 6U5 12K8GT 35L6G
1A5G 117Z6G 5W4G 6D8 6V4G 12(47G 35RE
1A7G 117Z6GT 182B/482B 6E4GT 6V5G 12S7GT 35S
1B1 1N1 183/483 6E6 6V6G 12SA7G 35Z3LT
1B4 1N5G 401 6E7 6V6GX 12SC7GT 35Z5G

1B4P 1N6G 485 6E8G 6V7G 12SK7G 35Z6GT
1B4P/951 1N6GT 950 6F5MG 6N5G 12Z5 40
1B7G 1P1 1232 6F7S 6W6GT 14 45A
1B8GT 1P5G 1852 6G5 6X5 14A4 46A1
1C1 1Q1 1853 6G7 6X5G 14A7 46B1
1C4 1Q5G 5X3 6G7S 6X6G 14B6 48

1C5G 1R1G 5Y3G 6H4G 6Y3G 14B8 49
1D1 1R4 5Z4G 6H5 6Y5 14C5 5006G
1D2 1S1G 5Z4MG 6H6G 6V5G 14E6 50L6G
1D4 1T1G 6 6H6MG 6Y5GT 14E7 50Y6G
1D7G 1T4GT 6A4 6H7S 6Y5S 14F7 50Z6G
1E1 1T5G 6A4/LA 6H8G 6Y5V 14N7 50Z6GT

1E2 1U1 6A5G 6350 6Y6 14Y4 50Z7G
1E4G 1W1 6Z6X 6J5GX 6Y6GT 15 51

1E5G 1Y1 6A7S 6J6GT 6Y7G 17 51S
1E5GP 1Z1 6A8MG 6J7MG 6Z3 18 52

IE5GT 2 6AB5 6K6G 6Z4 20 55
1E7G 2A3H 6AB6G 6K6MG 6Z5 22 55S

1F1 2A7S 6AC5G 6K7MG 6Z6MG 24 56AS
1F7GH 2B6 6AC6G 6L6GT 6Z7G 246 56S

1F7GV 2B7 6AC6GT 6L6GX 7 25A6 57AS
1G1 2B7S 6AD5G 6M6G 7A7LM 25A6G 57S
1G4G 2E5 6AD5GT 6M7G 7B5LT 25A7G 58AS
1G5GT/G 2G5 6AD6G 6M8GT 7B6LM 25AC5G 58S

1G6G 2S/4S 6AE5G 6N5 7B8LM 25B5 64
1G6GT 2W3 6AE5GT 6N5G 7C5LT 25B6G 65

1G7GT/G 2W3GT 6AE6G 6N6 7D7 25B8GT 68
IH5G 2X3G 6AE7GT 6N6GT 7G7 25D8GT 69

In 2Y2 6AF5G 6N6MG 7N5 25L6 70
1J5G 2Y3 6AF6GT 6N7G 7R7 25L6G 70A7GT

1K1 2Y4 6AF7G 6N7GT 8 25N6G 70L6GT
IK4 2Z2 6AG5GT 6P5G 9 25BE 75S
1K5G 2Z2/G84 6AG6G 6P6 WD11 25S 79
1K6 3 6AH5G 6P7G WD12 25X6GT 82V
1K7G 3B8GT 6AL6G 6P8G WX12 25Y4GT 85AS

1L1 3C5GT 6B6 6Q6 12A 25Y5 87S
1L5G 3LE4 6B7S 6Q6G 12A5 25Z3 88S
1L5GT 3Q5G 6B8GT 6Q7MG 12A8G 25Z4 89
1LB6 3S5 6C5G 6R6G 12B6 25Z4GT
1LC5 4 6C5MG 6S5 12B7 25Z5MG

*This list to be amended from time to time.
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My oliog SAN D'ARCY

I'M scared. I don't think Honey will
sue me and I don't think they can

arrest me for what happened. My con-
science is clear. Hope Honey sees it
my way too.

Jerry, my partner, is really the guy
who should be blamed. If he'd only
take all the outside calls I wouldn't be
in this jam and Honey wouldn't have
a hole in her dress and a burned spot
on the other side of her lap. After all,
like most servicemen, I'd rather stick
to the bench because I get a kick out
of signal tracing, even when I quickly
learn what's wrong with a set after a
few finger pokes here and there. In
just a moment I'll explain why I'm in
a jam with Honey and then you'll
know how she got hot pants.

Hyman Blum is a pretty good cus-
tomer. Today he phoned at noon to
tell Jerry that the RCA Personal he
bought for his son Chauncey won't
play even though he tried a couple of

new flashlight batteries. Jerry should
have guessed that the Minimax had
gone dead. After all, the blopdy set
has been perking fine since we sold it
to Hymie last Summer. No battery
will work forever. But Jerry, he tells
nobody nothing. Make 'em pay for in-
formation is his motto. "Don't do any-
thing free and they'll respect you more
and pay you more," he always says.
Ah well !

So, on the phone Jerry told, Mr.
Blum he'd run over later in the day
and then he turned to me and said,
"You handle it, Perce, I've got ducats
to the ball -game." And off he went.

I stood there trying to figure out
who's screwy and what I'd have to
charge Blum for a new battery after
driving out there two miles. Then the
phone rang again. It was Topper
Hopp, who by peculiar coincidence
lives right around the corner from
brother Blum. Seems that the RCA

I couldn't turn around in a hurry. It's difficult to explain how
you got a shiner.

111K we sold him last year ain't get-
ting the right stations when tuned by
push-button. Figuring that I'd best
kill two birds with one trip, now that
tires are hard to get, I arranged a date
for late afternoon. Then I ground out
a batch of stuff that's been getting in
my hair lately. Had to wait for some
shielded wire and parts so long I
thought the sets would rot before I
could get to work on 'em.

Well, about four -thirty, I started
rolling. Made sure I had a new bat-
tery and tube kit with me just in case.
Nothing to the Bum job. Just the
battery gone dead. Could have finished
up with it in 8 seconds flat. Instead,
after I put in the new Mini, I wiped
off the set to give her a shine, tested
the tubes, tightened the hinge spring,
checked for "ear distortion on high
volume" and "eye sensitivity on sharp
tuning," then asked for four and a half
smackeroos. Got my dough without a
hitch. I suppose that if I had simply
replaced the dead battery I could only
have gotten three bucks at best. Then
I walked around the corner to Topper
Hopp's house. A neat little wig -warn
it is, too.

The door opened soon after I rang
the bell and Honey Hopp let me in.
She's topper's only and favorite child.
And my oh my, what a child ! About
20, I'd say, with teeth like pearls, a
smile like T -H -A -T, hair like Turn-
er's, eyes like Colbert's, legs like
Dietrich and a buxom bosom like that
gal Lake. But what's the use? I still
prefer to sit on my fanny working at
the bench although once in a while it
is nice to get out and meet such inter-
esting customers. Kinda relaxing, you
know !

As Honey seemd to be home all
alone, I figured it was worthwhile for
me to put on an act just to impress
her. Out came my analyzer, and for
lack of something better to do while
stalling, I plugged my old soldering
iron into the wall socket. Just about
then I thought I had two strikes on
Jerry, even if he was at the ball park
and I in the parlor of the Topper
Hopp's.

For Honey's benefit, I elucidated
about resistors, coils and chokes. Then
down on my knees I went, and right
into the back of the set, with Honey
standing right close, almost cheek to
cheek, watching to see what was hap-
pening. I explained to her that this
particular RCA 111K was one of the

(Continued on page 27)
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OPA PRICE FIXING ORDER

(Continued from page 7)

dealers to cease making fiee inspec-
tions except on such minor items as
tube testing.

Case 5 coned. Service -dealers who
during March had in effect and dis-
played signs quoting "fixed minimum
prices" for services cannot after July
1st increase those minimum scales to
levels higher than were in effect during
March. However, as cited in Case 1,
the new law does not prohibit you from
charging, for any service, a price equal
to the highest level established for that
service during March. It is possible
that your minimum price scale for re -
centering a speaker cone is $1.00. If
during March you never did any such
repair job for less than $1.50 after
July 1st you may not increase the ad-
vertised minimum scale price over
$1.00 but you may refuse to accept or
do any such work for less than $1.50,
or for a higher figure, if during March
you obtained a higher fee for recenter-
ing someones speaker cone.

YOU ARE LICENSED FROM NOW ON

You may say to yourself, "who will
checkup on me arid why should I worry
about following all these new OPA
regulations ?" The answer is clearly
give on page 8 of the Maximum Price
Order. This deals with bookkeeping
and records that must be maintained
and which must be accessible to gov-
ernment auditors at all times. We
quote, "In July, 1942 all wholesale and
retail sellers of commodities and serv-
ices are automatically licensed by the
Administrator. There will be no physi-
cal evidence of the license issued im-
mediately. Nevertheless, the provi-
sions of the price control law are ap-
plicable, which means that a licensee
who violates the regulation may, after
warning by OPA, have his license sus-
pended by court action. A national
registration of every retail and whole-
sale outlet will be undertaken in the
near future. Each store must be regis-
tered separately. Forms will be issued
by OPA."

Continuing, the Regulation reads,
"with reference to the posting of 'ceil-
ing prices' . . . the order requires the
article itself or the shelf, box, rack or
counter be marked, or a price list
posted for public inspection. Maxi-
mum price is to be stated as 'Ceiling
Price $-.' or 'Our Ceiling $-.'."

In connection with proper pricing of
services and marking of commodity
prices one other OPA regulation, that
dealing with firms which operate more

(Continued on page 25)

4 GET RID OF THEM NOW
They Bring Them
To You To Fix!

-And some of them are "honeys"-five,
eight, even ten years old! But it's your
patriotic duty to keep those old babies
working when there are no new sets being
made.

There's only one way to handle this
extra volume, and that's by repairing more
sets, per hour, per man, by means of in-
creased efficiency. And the thirteen vol-
umes of Rider Manuals will give you just
that.

RIDER MANUALS
Volumes XIII to VII $11.00 each
Volumes VI to III 8.25 each
Abridged Volumes I to V $12.60
Automatic Record Changers and Recorders 6.00

FOR EARLY PUBLICATION
Inside the Vacuum Tube-complete elementary ex-
planation of fundamentals of vacuum tubes.
A.'C Calculation Charts -146 charts covering A -C
calculations from 10 cych.s to 1000 mc.

OTHER RIDER BOOKS YOU NEED
The Cathode Ray Tube at Work $3.00
Frequency Modulation 1.50
Servicing by Signal Tracing 3.00
Meter at Work 1.50
Oscillator at Work 2.00
Vacuum Tube Voltmeters 2.00
AFC Systems 1.25

HOUR -A -DAY -WITH -RIDER SERIES-on "Alter-
nating Currents in Radio Receivers"-on "Resonance
& Alignment"-on "Automatic Volume Control"-
on "D -C Voltage Distribution" 90c each

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

EXPORT DIVISION: RockeInternational Elec. Corp.,
100 Varick Street, New York City. Cable: ARLAB

JUST OUT

RIDER MANUAL VOL. XIII
1672 PAGES $11.00

Not just a Convenience-a Necessity!
ORDER NOW! Avoid Disappointment

that may result by putting off buying until
"tomorrow."

YOU NEED RIDER MANUALS
TO "CARRY ON"

SIMPLIFY YOUR SERVICE PRICING!!
Eliminate labor losses
Reduce price arguments
Make estimating easier

Compact vest pocket volumes containing complete flat
rates for radio service work from A to V. Includes instruc-
tions on pricing procedures showing examples, storage
charges, disposal of instruments and guarantee. If your
jobber doesn't have it, send 25c for a prepaid copy.

Specify the Schedule you want.

RADIO EQUIPMENT CO.
1215 Nicollet Ave. Minneapolis, Minn.

Every servicemen should carry one.

Schedules
for

$1.00
$1.25
$1.50
$1.75
$2.00
$2.25
$2.50
$2.75
$3.00
$3.25
$3.50

per hour
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INSTALLING
TELEVISION ANTENNAS

(Continued from page 6)

or eliminating "ghosts" or multiple
images.

Metal structures and large buildings
in the path of the signal will reflect
transmitted waves and cause multiple
images or "ghosts" on the televisor
screen. These "ghosts" can be quite
annoying, and should be eliminated by
rotating or changing the location of
the antenna, or by the use of reflector
rods. Sometimes such reflector waves
can be converted into an asset espe-
cially in the city where low buildings
are sandwiched between high buildings.
Often it is possible to pick up the re-
flected signal below the line -of -sight,
or to turn the dipole completely away
from the line -of -sight in eliminating
"ghosts" and picking up a reflected sig-
nal with better results than on a direct
pickup.

The dipole connects with the tele-
visor by means of a satisfactory trans-
mission line. Twin -conductor is satis-
factory in most localities, if the length
is under 75 to 100'. Such transmission
line should have an impedance of 72
ohms. It must be noted that twin -con-
ductor cable causes some loss of signal
strength - approximately 20% for
lengths from 100 to 200', but this may
be overlooked in favorable locations.
A coaxial cable will provide a signal
of greater strength to the receiver,
especially if a long length is involved.

When signal level is 'weak, the con-
trast or the sensitivity control, or both,
must be turned on "Full," which may
result in picking up considerable in-
terference. ' Small white spots and
flashes similar to a snow storm on the
screen and indeed terms "snow in the
picture," indicate a weak signal pick-
up.

Installation crew should preferably
consist of two men, one on the roof
to rotate the antenna and locate its
best position, the other watching the
television screen results. These two
men should be in constant communi-
cation to speed up a satisfactory instal-
lation. Some means of telephonic com-
munication will greatly help.

All of which should not be taken to
mean that the television installation is
difficult or uncertain. With the great-
er television transmitting power now
used, the pickup problem is considerably
simplified. In fact, the installation may
be as simple as placing the dipole on
a clothes -tree near to the set, and ad-
justing the direction and angle until
best results are obtained. Or again,
at a considerable distance, the dipole
with reflector may be laid on the raft-

ers in the attic of the country resi-
dence, aimed approximately at the
transmitter, and satisfactory signals ob-
tained immediately. It is all a matter
of distance from the transmitter, lo-
cality, sensitivity of the television re-
ceiver, the dipole setting, and perhaps
a bit of good luck in getting the best
lineup quickly.

*
NATIONAL UNION AIR-RAID ALARM

National Union Radio Corporation
of Newark, N. J. announces its new
AR -101 Air -Raid Alarm available
through its distributors. Designed to
work on any A.V.C. type of radio set,
table model or console, AC -DC or
battery operated, the Alarm is set off
by your local "alert" broadcasting sta-
tion which is on the air 24 hours a day.

When the radio station goes off the
air at the first indication of an air-
raid, the Alarm automatically goes on,
creating a loud, penetrating signal in
your radio which will automatically
warn you that an air-raid "alert" alarm
has been ordered.

This unit is complete in a compact
metal case, ready for immediate instal-
lation and operation.

NEW INSULINE CATALOG

A new, descriptive 20 page catalog
of electronic parts and equipment manu-
factured by the Insuline Corp. of
America, 30-30 Northern Blvd., Long
Island City, New York, has just been
announced as being available to all
manufacturers, government officials and
jobbers who apply for same on their
business stationery.

*

ELECTRONIC GADGETEERING

"From now on we shall see a rapid
development of electronic gadgeteering,
which means the non -radio application
of radio technique," states Charley
Golenpaul, jobber sales manager for
Aerovox Corporation.

"I believe the era of electronic
gadgeteering is now opening up in a
big way. The ban on amateur radio

communications is not going to leave
the enterprising 'ham' twirling his
thumbs. Many are already or will soon
be in our armed and technical services.,
Others will find wartime radio jobs.'
Those remaining on the home front are
going to put their experience, equip-
ment and ambition to work on new and
startling applications in the home, shop,
factory and elsewhere, far removed
from customary radio practice.

"I suppose most radio men have
heretofore been too busy with radio
proper to find extra time and energy
for non -radio or electronic gadgeteer-
ing possibilities. However, many of
them now are going to use their 'rigs'
and parts for new functions. I can vis-
ualize some pretty interesting develop-
ments-light-beam telephones for con-
versing dyer considerable distances;
automatic photo -electric garage -door
openers ; photo -electric switches turn-
ing lights on and off with darkness or
daylight; checking the stoking of fur-
naces or boilers by the chimney smoke;
various comparators or instruments for
comparing and matching colors and
shades; checking solution concentra-
tions and c14mical studies by conduc-
tivity means ; and so on.

"As a starter, electronic gadgeteer-
ing can be based on well-known elemen-
tary principles and basic circuits long
known to radio and electrical workers.
The Aerovox Research Worker already
has released considerable data on the
subject, and dt4r engineers are working
up further and more specific data to be
released through our monthly bulletin
and also through the radio and elec-
tronic press generally.

"Radio parts jobbers are going to
nurse this electronic gadgeteering trend
along. The more enterprising jobbers
will doubtless be on the lookout for in-
stallations in their territory, and will
try to get the details wherever possible
so as to pass such practical information
on to others. I appreciate the reticence
of industrialists to part with such infor-
mation, more so in these wartime pro-
duction days, but wherever possible
such information should be made gen-
erally available in a helpful exchange
of ideas.

"Make no mistake about it, the tem-
porary suspension of 'ham' communica-
tions may well turn out to be a boost.
It will generate a lively interest in elec-
tronic gadgeteering. And when 'ham'
communications are resumed again
with the return of peace, I venture to
predict that electronic gadgeteering
will comprise a greater field for radio
parts, particularly the quality of extra -
heavy -duty components, than all am-
ateur radio activities put together.
Furthermore, many a 'ham' will find an
interesting way of making real money
out of his hobby, and that's something."
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Looking for that toughest thing in

power resistors? Well here it is-Claro-
stat Greenohms. Just try these green -
colored power resistors. Compare them
with others. They stand overloads with-
out flinching. Last and last. Yet cost no
more.

Quality resistance
wire wound on heat -
resistant ceramic
tube.
Special inorganic -
cement coating will
not crack, peel,
flake, even under
severest heat shock.
Fixed and adjust-

able. 10 to 200
watts.
Note sturdy con-
struction through-
out-rugged mount-
ing lugs, rigid ter-
minals, positive
sliding contact.
Wide choice of re-
sistance values.

* Ask Our Jobber . . .
He'll gladly show you Clarostat Green -
ohms. Try them on your very next job.
You'll find them the toughest thing in
resistors.

Clarostat Mfg. Co., Inc.
285-7 N. 6th St., Brooklyn, N. Y.

COMPLETE
BUSINESS RECORD

SERVICE
* Providing all Records for
Federal, State, and Sales Taxes,
Social Security and Workman's
Compensation Reports. Com-
plete System includes Perma-
nently Bound Record Book and
PREPARATION of Federal In-
come Tax Returns for TWO
YEARS. $12.50 Postpaid,

Frank E. Whedbee
Seabrook, Maryland

OPA PRICE FIXING ORDER

(Continued from page 23)

than one establishment, is worth not-
ing. The General Maximum Price
Regulation permits the charging of dif-
ferent prices for the same article in
different stores under common owner-
ship even if they are located in the
same neighborhood. Each store is re-
garded as "an individual seller" and
may charge no more than the highest
prices obtained for any commodity sold
by that particular store during March,
1942.

INSTALL BOOKKEEPING SYSTEM

If any service -dealer failed in the
past to maintain a fairly accurate set
of business records, he now finds him-
self in a very ticklish spot. We urge
all such service -dealers to communicate
with their nearest OPA office at the
earliest possible moment, and without
fail. They must also immediately in-
stall and maintain a comprehensive
business record system. Otherwise
they must immediately get out of busi-
ness and stop servicing. Even a part-
time serviceman must maintain busi-
ness records from now on or quit serv-
icing.

VIOLATORS GO TO JAIL

In conclusion we strenuously call
your attention to the penalties which
may be imposed upon any service -
dealer who fails to abide strictly by the
price-fixing regulations. We quote the
OPA orders's closing paragraph, which
reads, "Penalties that the Emergency
Price Control Act provides for viola-
tion of the Administrator's regulations,
orders, etc., include fines of not more
than $5,000 or one year's imprison-
ment, or both ; civil suits for treble
damages ; and revocation of the seller's
license for not more than 12 months."
Ignorance of the law is no excuse for
violation of it.

MRS ELECTIONS

Master Radio Servicemen, Inc., of
Northern Kentucky and Greater Cin-
cinnati, elected new officers at their
last meeting. The new officers are :
President, E. C. Helmers; 1st Vice
President, W. M. Stephenson; 2nd Vice
President, William Halpin; Treasurer,
Ray S. Rohrer; Secretary, Bob Pepper.

MRS has a mutual assistance agree-
ment with WCKY, the station pro-
viding them with two spot announce-
ments each day.

The organization recently inaugu-
rated a guarantee plan wherein the
work of each member is backed up by
the group.

Gives up-to-date information on the
wide range of Ohmite stock resist-
ors, rheostats, chokes and switches
used in all types of applications.
Helps you select the right units for
each job easily, quickly. Send for
Catalog 18 now - it's Free.

Handy OHMITE

CALCULATOR
-

CALCULATOR

Figures ohms, watts, volts, amperes
-quickly, easily. Solves any Ohm's
Law problem with one setting of
the slide. All values are direct read-
ing. No slide rule knowledge neces-
sary. Size 44" x 9".

Yours for only 10c. At your
Jobber or send coupon.

4S46 FlournoY
E MANUFACTURING

CO.

OHNIIT St., Chicago. U.S.A.

0 Free Catalog 18.

o 10c in coin enclosed.
Send Ohm'sSend

Law Calculator.

Name

Address

City

State
S D.

e.g/4/dttriilz 0 HI AA 11 IT E
RHEOSTATS RESISTORS TAP SWITCHES
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RSA NEWS
"Cooperation is not sentiment, it is
an economic necessity"-Steinmetz

USE IT,-AND PROSPER!

THE new RSA "corrective Service -
form" announced in these pages

last month brought such overwhelming
response that it seems advisable to
answer some of the more pertinent
questions here, to accommodate the
wishes of a large number of inquirers.

If you will refer to last month's
RSA News for the illustration of this
business management pricing form
you will notice that it is designed to
lend itself to almost every one's meth-
od of operation.

By separating the form at the center
you will also have an attractive state-
ment -form. You may use this part
for your monthly statements or, if
yours is the habit of billing the "Doc-
tors way," use this space to say,-
"For Services Rendered." You can
also use this space to list merchandise
sold.

To use the line "Costumers descrip-
tion of Trouble,"-make it show ex-
actly that. It is your protection against
unlimited responsibility on jobs of
limited service. You all know the
story : when a customer comes back
with his radio shouting, "You fixed it !
-Look' at it now !-It's worse than
before !" Well,-if you will fill in this
line appropriately, (Customers de-
scription of Trouble) either by word
or number in accordance with the num-
ber system of the "Record of Pro-
fessional Services" you will always
have a strong defense position against
unjust guarantee or adjustment claims.
To cite an instance,-if you corrected
hum during the repair in question, and
had it correctly recorded in the "Com-
plaint -line" as either "Hum" or "No.
2," The customer cannot very well
make his story stand up against your
if he tries to blame you for something
else, such as noise or intermittance. As
far as you are concerned in this par-
ticular case, you corrected hum. Your
guarantee concerns itself with hum
only. Guarantee the set against this
trouble for the specified time, but don't
let customers take advantage of you
by holding you responsible for some-
thing which was not of your doing. A
judicious use of the line "Customers
description of Trouble" will save you
many an hour, many a dollar, and many
a customer whose good -will might be
lost otherwise.

Now, to go to the next section
headed "Radio and Phono Checkup."
We incorporated this section to better
enable you to collect a decent service
fee. It is primarily designed for use
on home calls, but it is equally useful
in the shop. By giving a written record
of your findings in accordance with
the specific checkup features a particu-
lar set may call for, you will quite
definitely have something to show for
the fee you want to collect. It is rec-
ommended that you use such symbols
as G for good; P for poor; F for fair;
N for noisy, and so on, to designate
your findings. Perhaps you have a
better system; if so, use it. The im-
portant thing to keep in mind is, that
you give the customer proof that a

WANT A $1. DEFENSE STAMP?
* The  stuff that usually helps
are the practical "Shop Experi-
ences"-the short-cuts and solu-
tions to the problems you and
other servicemen solve in your
daily work. Such "Shop Notes"
are mutually valuable and in or-
der that they will come to the
attention of all of our servicemen
readers, we are offering a $1.
Defense Stamp for such previous-
ly unpublished "Shop Notes" or
"kinks" that you send in and
that we find acceptable for pub-
lication.

Here's a chance for all of you
to earn and learn  at the same
time! Dig out those special shop
notes and tricks of yours now and
mail them in to "Shop Notes
Editor", RADIO SERVICE-
DEA L .E R , 132 W. 43rd St.,
New York City. Sorry, unused
manuscripts cannot be returned
unless accompanied with stamped
and addressed return envelope.

consequence was
rendered. This checkmarked "Check-
up" does just that. It should thus be
clear that an appropriate service fee
is quite fair and in order.

The "corrective" section headed
"Record of Professional Services," was
discussed at length in last month's
introduction article and should not re-
quire further clarification. The re-
sponse we had to this feature clearly
indicates that there is substantial
agreement in the purpose and practic-
ability of this system of billing for
services. We wish to add however,
that those servicemen who, because of
habit, desire to co=ordinate a "Parts
and Time" billing with the "corrective"
system can do so by using the vertical

service of definite

columns marked "components" and
"time." Those who prefer the straight
"corrective system" may use these col-
umns for their own shop records or
not at all.

Our experience has shown that it is
good psychology to direct your Sales -
talk along the "corrective" line, with-
out putting too much stress on Parts
and Time.

It is also excellent psychology to use
a large size service -form such as ours
to give emphasis to the scope of opera-
tion. Remember, when you do a good
repair job you do a big job. A good
sized bill -form will make it appear
even bigger. It's in your favor. Try it !

You may obtain these "Corrective"
forms with your imprint by addressing
the RSA Press & Supply Service, 414
Dickens Avenue, Chicago, Illinois. We
apologize for the delay in filling some
orders last month. We were swamped
with orders. Now we are able to fill
any order within a week or ten days.
It is with pride and gratification that
we say : "Thanks for your initial re-
sponse and grand reception." And to
those servicemen who as yet have not
availed themselves of the prestige
which membership in the RSA can
give your business, we say : Join now-
let the world know that you are an
RSA man !-Use this form !-Wear the
RSA pin !-Show your RSA card !-
Display the RSA insignia wherever
you can !

ATTENTION-RSA DIRECTORS!
A Board Meeting has been called

for June 7th to 9th, to be held at the
Stevens Hotel in Chicago. All Direc-
tors are urgently requested to be pres-
ent in person, or make suitable arrange-
ments for proxies. This meeting is the
most important in years. Plan now to
attend.

Interstate Chapter:

The April 28th Meeting, held at the
Blackhawk Hotel in Davenport, Iowa,
was really a gala affair. It could have
been called "Navy Night." After a
6:30 dinner President Gordon instro-
duced Ensign J. R. Lindeman, Jr., of
the Radar Procurement Office, Chicago,
the principal speaker and R. M. Nel-
son, R. C. Anderson, and C. E. Hanks,
also Navy men from the Tri-Cities.
Navy pictures were shown. These
elicited favorable response from the
more than 50 servicemen present who

(Continued on page 28)
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SERVICE PORTFOLIO

(Continued from page 14)

input. Since a 3 volt battery is em-
ployed, the VTVM normally reads full
scale, because the input circuit of the
tube voltmeter has practically infinite
resistance and therefore there is no
measurable current in the circuit and
consequently no voltage drop across R.
But when an unknown resistor, Rx is
connected across the measuring ter-
minals, a drop in voltage occurs since
the voltage is then divided by Rx. The
VTVM measures this voltage drop and
is calibrated to indicate the relative
resistance in ohms for varying values
of -RA-. For additional ranges, other
values of R are employed. A feature
of this type of instrument is that ex-
tremely high resistances can be meas-
ured. Further, it is unnecessary to re-
adjust the zero setting when switch-
ing from one range to another. A com-
plete circuit diagram of the Rider RCA
Junior Voltohmyst is shown in Fig. 9.

In any ohmmeter, care should be
taken to replace the batteries fre-
quently, even though the instrument
has not been used much. Also, guard
against exposure to heat and moisture.
And, as with any type of meter, be
careful not to drop it or submit it to
heavy jolts, which abuse causes the
meter pointer to stick. Take care of
your instruments and they'll take care
of you.

MY LOG

(Continued from page 22)

few jobs of this model that was
shipped with a 33,000 ohm grid leak in
the oscillator circuit, and that those
babies won't oscillate on push-button
tuning in localities where the line volt-
age runs low, as it does here in Short-
ville. You see, you've gotta use a 56,-
000 ohm grid leak instead.

Well, as I said before, Honey was
standing close, watching over my
shoulder. She is so much like Veroni-
ca, I didn't dare turn around in a
hurry. It's too much trouble explain-
ing why you're wearing a shiner.

Just as I was sliding the chassis out,
I guess Honey decided to relax. Evi-
dently she sat down. She didn't stay
down long. She must have lit on my
soldering iron. Wow ! What a yelp
she gave ! ! Scared me stiff ! ! ! And
then when I tried to help her by pat-
ting the part of her dress where it
was smoldering she sort of got pro-
voked a bit more. What she said to

KEEP A BALANCED TUBE STOCK
ALWAYS ON HAND

KEEP 'EM PLAYING
WITH

Win Customer Goodwill
With Quick Service

RADIOTIT. V MANS
FOR

..u4ICS
IONG

tla MAD

Elita RECEPTION

GENERAL ELECTRIC

Now more than ever the jobber and service man must
protect the standing which he has built. Condenser
replacements account for about 40% of all radio repair jobs.
Dependable condensers are therefore essential to the build-
ing of the utmost in customer satisfaction and in holding
your clientele.

CONTINUOUS DEPENDABLE SERVICE
For 21 years the manufacturers of POLYMET ELECTROLYTIC
and BY-PASS CONDENSERS have striven to improve quality
and service. Add to this a liberal and reasonable mark-up and
the fact that no fly-by-night "bargain catalogs" can undersell
You on POLYMET. You're protected, your customer is satisfied,
your profits and volume increase. We're conserving vital defense
materials by limiting sizes to those most universally used. These
will serve practically every need, replacing larger electrolytics
when proper capacity and voltage are used.

Complete listing of available types and
prices will be forwarded upon request.

POLYMET
CONDENSER CO.

699 E.135 TH. ST., NEW YORK,N.Y.

me can't be printed. I did the next
best thing. Yes sir ! I made a strategic
retreat. Grabbing my tools, the hot
iron and chassis, I rushed back here.
Gee, I wonder if Honey is really mad
at me for putting the iron where I did,

or for trying to put out the fire? Time
will tell. And in the meantime, I won-
der, can she sue me for a new dress.
If she claims I injured her feelings,
can they arrest a guy for an accident
like that?
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RSA- (Continued from page 26)

now know what inducements the Navy
offers to men in the Radar division.

Dr. Z. V. Harvalik, professor at St.
Ambrose College, and Honorary mem-
ber of Interstate Chapter also gave a
brief address describing the National
Defense Course already given at the
college and outlining the courses plan-
ned for the future and the require-
ments. Also introduced during the
evening were three well-known supply
house managers, M. W. Berberet (Mid-
west. Timmerman), Max Laity (Tri-
City) and Joe Kehoe (Lofgrens).
Oscar W. Olson, Secretary -Treasurer

*
Chicago Chapter:

Our meeting on the night of April
22nd had featured speakers officers
from the U. S. Signal Corps. Major
Stefaniak and Lieutenant Cox stressed
the urgency for all types of radiomen
to line up with the National War
Effort, either directly in the armed
service or in a civilian capacity. They
outlined the types of position and rates
of pay for both classifications.

General discussion followed the talks
of the military men and Joe Rose of
the service section of RMA told those
present that the men who remain in
the repair business will probably get
parts, tubes, and other essential units
for some time to come. Buss Jimieson
further amplified his remarks by advis-
ing that jobbers are finding it difficult
to obtain parts they order, yet, he be-
lieved that the men who are entering
government service are leaving a suffi-
cient overflow of material that should
help to keep present servicing activities
at their present levels.

Plans are underway to insure the
continued activity of the local RSA
chapter even though some key men
are leaving to work for Uncle Sam. A
new service form was presented at the
meeting and met with approval by
many members.

Lowry E. Easley, Publicity

Fremont Chapter:

The following officers were elected
at our last meeting: Ralph Eversole
of Fremont, Chairman; Donald Burns
of Woodville, Vice -Chairman; William
Brown of Toledo, Secretary; and Rob-
ert Uhl of Tiffin, Treasurer. Many
new members have joined and the re-
newal percentage is high. After elec-
tion of officers Bernard Gallar ran a
party. Ralph Witter of Old Fort won
the door prize.

Robert M. Uhl, Secretary

Boston Chapter:

The meeting held on April 14th fea-
tured a Smorgasbord Dinner after
which Ray Wyman spoke on "More
Gain in I -F and R -F Amplifiers."
Have you anything to sell or swap ?
Lot's of activity in this regard around
here.

H. Leve, Secretary
*

Wichita Chapter:

Our 3rd annual election was held
April 8th at our regular meeting place,
the Knotty Pine Room of station
KFBI with the following results : Art
Koop, President; Raymond Engstrand,
Vice -President; Mack Lovern, Secre-
tary and yours truly-

R. A. Swan, Secretary

Danville Chapter:

The last meeting's attendance was
the most gratifying in a long time.
Mr. Clinton Sandusky, well known
Danville business man was the fea-
tured speaker. Our Bowling team, last
week, beat some of the toughest com-
petition in the League. The govern-
ment sponsored Radio School, now in
the third of its 16 week course, is be-
ing attended by Goth, Kirk, McArdle
and Stapp, all RSAmen. Earl Dong
makes the headlines by being the first
to use a bicycle for transportation.

The Danville, "Servicemen's Dirt"
*

DUVALL WITH SIGNAL CORPS.

George F. Duvall, our National di-
rector for district No. 17, is now with
the U. S. Signal Corps, in the Office of
Captain Dever Harden, Room 607, at
39 Whitehall street, New York City.

George will be glad to interview any
radio serviceman that will pay a visit
to the office. He has the authority to
rate and hire radio men for this office.
Every member of our organization
owes it to himself to find out exactly
what the Signal Corps has to offer to
real radio servicemen. Have a chat
with George Duvall. A pleasant sur-
prise awaits most of you.

Spitalny Now Instructor

Max Spitalny, until recently Editor
of the Metropolitan New York Chap-
ter's "Bulletin" and actively engaged
in recruiting men for Civilian Techni-
cal Corps has been ordered to report
to the Signal Corps, U. S. Army, Ft.
Monmouth, N. J. where he will act as
civilian radio instructor.

*
LETTER FROM ENGLAND

Edward H. Gordon, President of the
Interstate Chapter, has shown us an
interesting letter from Knoel L. Crag-

in who's now with the CTC in Eng-
land. Knoel was formerly with the
Iowa Ramblers Orchestra and the Mer-
rill Radio Service, Oelwein, Iowa.
Here's a part of what he had to say:

"Having a fine time here and sure
like it. The people are swell and the
country is beautiful. The grass is still
green (Dec. 12th) though the nights
are quite cold, and there's rain and
fog, but that's okay as it keeps the
ferries at home.

"Have not seen one bit of war so
far, and I didn't see anywhere near as
much bomb damage as I expected the
three times I've visited London -
which is a great place.

"The work I'm doing is certainly
different from anything I did at home.
You boys, 'ain't seen nothin' yet.'

"How 'are the new broadcast sets ?
Can the manufacturers get transform-
er iron, or are all the sets ac -dc by
now ?"

*

Lehigh Valley Group:

On April 13th, the Lehigh Valley
Radio Service\Association held its fifth
anniversary meeting. This was a real
honest -to -john birthday party. Officers
of five years back were reinstalled, the
records of that period were turned
over to them, and they held a meeting
like those transacted in that "mid-vic-
torian" era. Til Reichard, secretary of
that time, still seems to be bellowing
forth with his lusty Pennsylvania
Dutch accent.

A Bill Phaker "Take It or Leave It"
program was put on. The 64c winners
were Carl Williams, Curtis Seasholtz
and John Repa.

Precedents were broken when two
beautiful birthday cakes were brought
in resplendent with candles and icing.
Someone handed Carl a piece of cake
and a plate of ice cream. Well, to make
a long story short, he'll be out some
time in June, and we don't mean Carl.

The regular LVRSA meeting held on
May 4th at the Hotel Allen, Allen-
town, passed the following resolution :

Resolved that: Any Member in good
standing enlisted or inducted into
United States Military Service shall
remain a member in good standing,
without further payment of dues, until
90 days after discharge from such
service.

R. W. Reidy, a new member with a
lot of good ideas to stimulate interest
in our association, was appointed to the
Program Committee. After all busi-
ness was completed, a Round Table
Forum was held, each member putting
a question in a box and some other
member or members answering it. This
stunt was very effective.

Ray E. P. Abbott, Sec'y
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DE LUXE INDUSTRIAL MODEL ACOUSTI-

BOOTH ANNOUNCED BY BURGESS

A new wooden Acousti-Booth, fin-
ished in attractive walnut color, 'is an-
nounced by the Burgess Battery Com-
pany, Acoustic Division, 2825 W. Ros-
coe St., Chicago, Ill. This new booth
is part of the line of wooden booths
being developed to enable the company
to supply industrial users without
priorities or other restrictions. These
booths conserve steel for national de-
fense because no critical materials are
used in their construction.

The walls and ceilings in the new
Model 210 Acousti-Booth are con-
structed of heavy reinforced birch ply-
wood panels, filled with a thick blanket
of sound -absorbent material. The in-
side walls of the booth consist of a
heavy perforated plywood facing,
which protects the sound,absorbent
material. This combination of per-
forated plywood and the sound-ab-
s'orbent material which it protects is a
patented Burgess development. These
acoustic panels blot up factory noise
and create a remarkable "zone of
quiet" in the booths.

The Model 210 Acousti-Booth is
supplied attractively finished in wal-
nut, with light wood interior. It may
also be obtained unfinished to permit
finishing to suit your requirements. A
shelf is provided for the telephone in-
strument and for taking notes. Over-
head electric light fixture with . pull -
chain provides ample illumination. Out-
side dimensions are 30 inches wide by
79Y2 inches high by 38 inches deep.
The front opening is 24 inches wide.
Approximate shipping weight is 225
lbs.

*
RCA HELPS WAR EFFORT

An annual saving of 207,667 pounds
of paper-enough to fill eight railroad
cars-has been achieved by the RCA
Manufacturing Company under a pro7
gram instituted several months ago to
standardize and curtail promotion lit-
erature and mailing pieces, according
to D. J. Finn, Advertising Manager.

"RCA Victor has surveyed every use
to which paper has been put with an
eye to saving every pound possible as a
contribution to the war effort," Mr.
Finn said. "The savings have been
made possible by standardizing all
types of literature, by reducing sizes,
and by numerous changes in house
organs."

"In the latter case," Mr. Finn said,
"page sizes have been reduced in sev-
eral instances, the number of pages has
been cut and the frequency of issue
during the year has been curtailed.
These savings are in addition to those
made as a result of the curtailment and
elimination of commercial production."

MECK "SINGING STRINGS"

A "Singing Strings" amplifier for
providing resonant power for string
instruments and providing increased
volume, either for solo or orchestral
work, without the harshness of "heavy
playing."

Model M-1 Amplifier System is made
up of matched units, employing a

specially designed .'amplifier, loud-
speaker, and acoustical carrying case.
Two input jacks are provided, allow-
ing two instruments to be playid at
one time through the amplifier system.
If desired, a crystal or dynamic mike
can be used with one electrified instru-
ment for accompaniment. The unit
may be used with any modern electric
instrument or in conjunction with a
contact pickup for electrifying any
string instrument. It is completely self-
contained in a lacquered, aerocord
carrying case with ivory plaskon
handle. By John Meck Industries, 1313
W. Randolph St., Chicago.

Sylvan A. Wolin has been appointed
Jobber Sales Manager of Solar Manu-
facturing Corporation, Bayonne, N. J.,
manufacturers of capacitors.

SYLVAN A. WOLIN

Mr. Wolin is well known to the
radio jobbing trade. For several years
he has been Sales Promotion Manager
of Solar and also assistant to Wick-
ham Harter, General Sales Manager.

New Service Guides

and Manuals

1942 REPLACEMENT VIBRATOR GUIDE

RELEASED BY MALLORY

A comprehensive new guide covering
the types of replacement vibrators used
in 1942 cars and battery operated home
receivers has just been released by P.
R. Mallory & Co., Inc., Indianapolis,
Ind. and is available to service -dealers
through jobbers.

The brochure contains the original
part number and recommended Mallory
replacement vibrator type for over 170
different auto radio models. Six pages
are devoted to important data showing
how to most easily and efficiently install
receivers in 1942 model cars. A chart
gives the location of special grounds
and points to be by-passed for noise
elimination. Forty - seven illustrations
show how to accomplish the by-passes
and where the condensers should be
positioned for best results.

In addition the guide gives many case
histories and describes an excellent new
trouble -shooting procedure method
which enables a serviceman to most
easily locate sources of trouble.

1942 EDITION OF SPRAGUE INTERFERENCE

ELIMINATION MANUAL READY

A new Manual of Radio Interference
Elimination has just been announced
by Sprague Products Company, North
Adams, Mass., makers of Sprague Con-
densers, Koolohm Resistors, and va-
rious items of test equipment. The
booklet is available either direct or
through Sprague jobbers at a net price
of 25c.

The new Manual has been revised
and brought fully up to date. From a
study of noise -reducing antennas, to the
work of locating and remedying all
types of man-made radio noises, it is
complete.

The Manual tells service -dealers how
to locate noise -making devices, and how
to determine exactly what corrective
filters are required before such units
are purchased or any permanent instal-
lation made. Described and illustrated
are the correct filter circuits and parts
required to reduce noise from electrical
devices such as fluorescent fixtures,
single or polyphase motors, DC gener-
ators, alternators, switches, thermo-
stats, sign flashers, arcing devices, oil
burners, gas engines, vibrating con-
tacts, mercury vapor lamps and many
others. In addition, the Manual tells
radio service -dealers how to go about
building profitable interference elimina-
tion business.
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TO
DISCONTINUED

WETS....
 Despite shortages of this, that and the other

material, Aerovox continues to meet the essential
requirements of servicing. Through engineering
ingenuity closely geared to field conditions, plus
exceptional production foresight and facilities,
Aerovox still has a suitable replacement condenser
for almost every need. In dry electrolytics to re-
place discontinued "wets", for instance:

Type GL metal -can dry electrolytic, Type F
prong -base, and Type PRU handy AC -DC universal
replacement with spade lugs, are meeting almost
90% of all electrolytic jobs. And don't overlook
those other popular Aerovox replacement types-
Dandees (PRS) midget metal -case electrolytics;
PBS cardboard box type; PR tubular electro-
lytics, etc.

 Ask Our Jobber . .
Put your wartime replacement needs up to him.
He'll help you out with suitable Aerovox types.
Ask for latest catalog-or write direct.

In Canada: AEROVOX CANADA LTD., Hamilton, Ont.

EXPORT: 100 Varick St., N. Y., Cable `ARLAB'

VNEW CATALOG
OF SOUND AMPLIFYING SYSTEMS
AUDIOGRAPH Sound Systems represent the
latest in Public Address equipment-a com-
plete line plus pre -tested accessories.

NEW LOWER PRICES
Outstanding quality and performance at
prices that help you meet any competition.

WRITE FOR YOUR FREE COPY

AUDIOGRAPH
THE FIRST NAME IN SOUND
John Meck Industries -1313 W. Randolph 11resf, ,Chls.ago, U. S. 5.

UNIVERSAL MIKE BUYS STAMPS

The Employees' Club of the Uhiver-
sal Microphone Co., Inglewood, Cal.,
besides individually buying U. S. de-
fense bonds_ and stamps, also uses them
as grand prizes in their weekly raffle.

NEW BLACKOUT BULB

Important changes in Blackout bulb
specifications are announced by the
Wabash Appliance Corporation, Brook-
lyn, N, Y., whose silver -lined Blackout
bulb, placed on the market in early
January, was put through exhaustive
blackout tests in actual city-wide black-.
outs in practically every State. Speci-
fication changes are based on the re-
sults of these tests, as well as on vari-
ous official recommendations.

The most important specification
change is in color of light from blue
and red to the deep orange recom-
mended by the Office of Civilian De-

fense. Other changes are in size which
is smaller, in reduced current con-
sumption to 15 watts, in elimination
of the former built-in reflector, and in
the improved type of heavy black sili-
cate coating to prevent light leakage.

The deep orange light that the new
unit provides, is said to be ample to
permit room occupants to see each
other plainly, as well as furniture,
doors and windows. The bulb will fit
any household socket, and will list at
45c.

*
EMERSON ENTERS PARTS BUSINESS

Complete Line of Parts Available-The
Emerson Radio and Phonograph Cor-
poration, New York City, announces
a complete line of quality replacement
radio parts for servicing all makes of
sets on the market.

Comprehensive in scope, the line-up
of Emerson parts includes receiving
tubes, ballast tubes, radio -pilot lights,
flashlight bulbs, condensers of all
types, resistors, resistance line cords,
shielded i-f transformers, varied
phonograph equipment, speakers, trans-
formers, volume controls, drive belts,

etc. To facilitate merchandising many
of these parts, Emerson has designed
various kits, such as a volume control
kit, drive belt kit, resistor kit, con-
denser kit, etc. Each kit contains an
assortment of popular values most gen-
erally used in servicing. For instance,
the resistor kit contains twelve differ-
ent values that are used in the major-
ity of sets on the market. '

Emerson parts are individually pack-
aged in an attractive 2 -color carton
designed for effective shelf -display and
sales appeal. An attractive descriptive
catalog illustrating and listing prices
on all parts is available to service -
dealers through Emerson distributors,
or by writing to Jack Geartner, Jobber
Sales Manager, 111 8th Ave., N.Y.C.

R.C.P. EXPANDS

Radio City Products Co., Inc., man-
ufacturers of the RCP line of test in-
struments, announces removal of its
plant and offices to new and larger
quarters at 127-133 West 26th Street,
New York City.

*
A SLANT ON COLLECTIONS

(Continued from page 10)
ence with the customer that my dough
would be coming promply, I wouldn't
hesitate for a moment. I'd simply re-
fuse to leave the set, explaining that
(and you can use a 'hurt tone or ex-
pression') it was too bad that the
Madame and I missed connections but
that the set was ready and would be
redelivered at some later date by pre-
arrangement, or if the customer wanted
to call, it would be ready. Very few
garages, butchers or toy stores deliver
repaired cars, pork chops or Parchesi
games to their customers on a deferred
payment basis, and there's no reason
why your customers should expect you
to be an exception just because you are
dealing with brain -power and trans-
formers. Train 'em, or lose money on
them. Take your choice.
WHEN CREDIT IS WANTED

Of course we haven't yet considered
the case where right from the start the
customer wants extended credit or de-
ferred payment. Here again you have
to rely upon business ability. I find it
satisfactory to tell the average cus-
tomer that while it isn't my general
policy to do repair business on a time-
payment basis, I will be happy to do so
if they can submit satisfactory credit
references. Such credit - reference
forms are available at finance com-
panies, most stationary stores, or from
big corporations at a most nominal fig-
ure. The customer who has to fill-in a
page of intimate financial and personal
data will generally find it a lot more
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expedient to revise his plans and agree
to pay cash on delivery. In other
words, try to use a very thorough cred-
it questionnaire form like fig. 2. When
a form like this doesn't discourage a
customer, let them fill in the form, take
it to your bank, or to the customer's
bank, or go to a regular credit agency
in your vicinity. For a nominal sum
you'll be able to get a bona -fide credit
report. As you have to lay out cash
for credit information be sure that you
receive some cash deposit in advance
to at least protect your outlay. Bad
credit reports mean refused jobs. Don't
gamble on some one else's credit with
your hard-earned money.

Where extended credit is given and
the- customer becomes delinquent in
making payments you run into a rather
dangerous phase of business manage-
ment. I use on my statemets a success-
ful phrase. It reads : "If you have al-
ready made the remittance referred
to above, please ignore this monthly
statement of your account. Thank
you." That thank you and reminder
works wonders for me. Very few of
my accounts run past due date..

Outright delinquents are headaches
for all servicemen. The smaller your
business, the shorter your margin of
profit, the worse the headache becomes.
Most of us servicemen are honorable in
our dealings with our customers and
we hope for like treatment in return.
But when we don't get it, and when
the customer is just an outright gyp,
we have no choice but to resort to Law.
Most states and cities have laws that
protect small businessmen. In New
York City, for example, there is a
Small Claims Court where bills of less
than $100 can be sued for upon appli-
cation for a Summons from the Court
Clerk. You simply explain your com-
plaint to the Clerk and pay $1.25 fee
for having the Summons served. Then
you must appear in the Court at the
time indicated on a card that the Court
sends after service has been effected.
The Judge will represent you as
though he was your lawyer. If you
win the case all cost will be charged
against the Defendent. All you can
lose is your $1.25 provided you were
justified in bringing the suit in the first
place. Always try to avoid legal pro-
cedure. Use nice, but forceful efforts
of another nature until you are con-
vinced that nothing but legal action
will avail. Collection agencies will rep-
resent you on a straight commission
basis if you want to resort to them. By
the same token, many lawyers will take
a civil case of this nature on a con-
tingency basis . . . meaning they will
take a part of their fee from you and
a part will be assessed against the cus-
tomer.
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ADDENDUM

Recently, a radio serviceman in New
York City was arrested by a customer
charged with "petty larceny" because
he refused to return to the customer a
set which he had "inspected" and for
which inspection he claimed an "esti-
mate fee" of $1.00 which the customer
refused to pay. The serviceman con-
tended that a "minimum inspection, or
estimate fee charge" sign appeared
prominently in his store. The customer
denied this. The case came to trial
and the criminal charge was dismissed.
The result might not have been the
same had the customer brought civil
action claiming damages on the
grounds that the serviceman was un-
lawfully withholding property not
rightfully his to hold.

It costs money, it takes time to in-
spect a receiver and estimate what the
fault is. Servicemen who say they do
estimating free may do so free to the
customer but they mustn't forget that
they are doing it at a definite expense
to themselves and not free of cost. I
advocate a reasonable minimum charge
for every service rendered. I can't
afford to do otherwise. My business is
managed so that the customer knows in
advance that he must pay for any
services, and when he gets my receipt
for a set that may be left for in-
spection he protects me against legal
action because, printed clearly on the
receipt is the statement that there is a
fixed minimum inspection charge which
must be paid before the merchandise
will be returned.

RADIOFRONT

(Continued from page 20)

do well to consider the radio literature
he reads, carefully. Aside from text
books and catalogs, which are his
"tools of trade," the serviceman should
read those periodicals which do him
the greatest service in his chosen pro-
fession. Let us consider some of the
radio monthlies.

One very old publication recently,
in glamorous fashion, showed a graph
portraying the future as it says it will
be. The graph looked like a very bum
bobby -pin, bent wide apart. The rising
part of the graph showed the increase
in business due to sales and the great-
er interest in war news. The down-
ward part purported to show what was
going to happen when the curtailment
of radio sets and the expected curtail-
ment of radio parts went into effect.
What a black and misleading picture

(Continued on page 32)

OM Man Centralab
reminds you to always "specify
Centralab" when ordering parts.

tr\ FIXED
RESISTORS

CERAMIC
CAPACITORS

VOLUME
CONTROLS

WAVE CHANCE
SWITCHES

TOGGLE
SWITCHES

Centralab
DIVISION OF GLOBE UNION INC.

MILWAUKEE, WIS.

BOOST

0 ST PRICES....
FASTER DELIVERY at

RADOLEK
Radolek stocks replacement parts to re-
pair any radio-every type of tube,
transformer, speaker, condenser, volume
control, resistor, auto radio accessory-
everything you need at rock bottom
prices. And too, Radolek understands
service problems-gets your order to
y011 in double-quick time. Order from
Radolek for complete satisfaction I

RADOLEK REPAIR SERVICE
Let Radolek repair your damaged or
burned out transformers, coils, speak-
ers, test apparatus, etc. Guaranteed
equal to new. Write for prices.

BIG NEW RADIO
SERVICE GUIDE!
Buying from Radolek
means Greater Val-
ues , Better Service
and More Profits.
Send today for the
big FREE Radolek
Service Guide.

RADOLEK CO., Dept. SD -66

601 W. Randolph. St., Chicago, III.
Please send the Big FREE Radio Service Guide.

Name

Address
0 DEALER 0 SERVICEMAN SOUND ENG

SAVE AT RADOLEK
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GIVES PICTURE STORY OF
INSULINE'S ENLARGED

MANUFACTURING FACILITIES

Free to Mfrs.
and Jobbers

The
f-'1 JOBBER

Too
Fits into this Picture
 The jobbers who have worked with

INSULINE during the past 22
years are not to be forgotten now ...

 We believe that there's a need for the
Jobber of Electronic Products and
Parts as a bridge between the Man-
u'acturer and Purchaser of Defense
Materials-More of this business
should go thru jobbers!

 INSULINE is in a position to co-
operate. This is shown in our
New 12 -page Industrial Cata-
log-a complete story of our
facilities and products. Write
for this Catalog NOW!

INSULINE CORP. OF AMERICA
30-30 NORTHERN BLVD.

LONG ISLAND CITY, N. Y.

WALSCO
Products for
Better Radio Service
os A complete line of chemi-

cals and adhesives such as
 Noise eliminating

compounds
 Friction production liquids

for dial drives (No -Slip)
 Speaker Cements
 Thermo -plastic Adhesives

---- Dial Cables and Cords of
all descriptions. The
WALSCO UNIBELT, a
universal dial belt that fits
any radio, comes open, will
not slip or stretch.

WALSCO STAPLE
DRIVER

automatically staples radio, in-
tercom.; telephone, and other
wires. Does wiring jobs twice
as good and in half the time.

Write for free catalogs No. 42-D, and
Unibelt reference chart.

WALTER L. SCHOTT CO.
5266 - 70 W. PICO BLVD.

LOS ANGELES CALIFORNIA
OFFICES IN NEW YORK AND CHICAGO
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to paint for the trade ! (Possibly the
editor thought he could "impress"
WPB officials). This worthy publi-
cation forgot completely that service-
men possess a great amount of self-
assurance and ingenuity. Count on it
that the serviceman will find a way
to make his repairs . . . if he has to
use thumb tacks and baling wire to
do it. The picture of the industry prac-
tically folding up is not true. And a
magazine which paints such a picture
is doing the serviceman a great dis-
service because it shakes his faith in
his profession without just cause. Even
now there are 10- to 15 -year -old re-
ceivers in operation because service-
men know their stuff.

Another magazine (generally partial
to "ham -activities") has forsaken the
serviceman entirely. Although claim-
ing well over 15000 readers in the
servicing classification, it tacitly im-
plies that the business -like serviceman
is gone for the duration. Nothing
could be further from the truth. Are
all auto repairmen going haywire ?
No ! They are doing their best with
what they have-and radiomen can do
likewise.

Another magazine devoted "entire-
ly to the serviceman" filled its paper
with a brand of lotus -smoke which was
in the form of opinions by "leaders in
the field." One "leader's" opinion
struck us particularly funny. It said
in effect that his "XYZ Co." was see-
ing to it that all its customers (the
jobbers) were getting their parts
promptly. Let it be known that the
"XYZ Co." is on the way towards be-
ing taken over by Uncle Sam for non-
fulfillment of its Government Con-
tracts. What chance do you think the
customers will have ? That's right,
exactly none.

So servicemen, pick yourself a good
monthly magazine which tells you the
truth fearlessly, even if it hurts you.
Get a periodical which tells you what
is what, and what you can do to make
money in. the service fields, one that
tries to help a serviceman solve his
real problems, technical or otherwise.

Stick to your game, servicemen, and
it will follow as night does day that
you will pull through this War and
find yourself more firmly fixed, in a
better business position, and with a
customer's list which eventually will
spell success with a very enormous s.
Meanwhile you can take satisfaction in
this thought: good radio reception
helps keep the nation informed quickly
about world-wide events and can in a
real emergency contribute to the coun-
try's defense. Keep 'em playing in the
Armed Services and in American
Homes!

4 STANDARD TYPES
f Amperite Regulators replace over 400
pes of AC -DC Ballast Tubes now in use.

mperites are real REGULATORS ... have
tented Automatic Starting Resistor which
vents initial surge and saves pilot lights

. . . Ask Your Jobber.

WAY TO REPLACE

BALLASTS
WRITE FOR REPLACEMENT CHART

AMPERITE 551 BROADWAY, NEW YORK, N. 5.

RELAYS
RESISTORS

RHEOSTATS
The oldest and most complete
line for use in commercial,
police, fire department and gov-
ernment radio and signal work.
Proven dependability and con-
servative ratings. You are not
experimenting when you install
Ward Leonard items . . . you
know they are right.

WARD LEONARD
RADIO SPECIALTIES

WARD LEONARD ELECTRIC COMPANY
46 South St., Mount Vernon, N. Y.

Please send me Circular 507 covering Relays,
Resistors and Rheostats.

Name

Street

City and State

Call Signal
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RCA C
for Millar

MINIMIZE EQU MENT

OBSOLESCENC

the Signal Tracing
Not only does the RCA Ri r-

Chanalyst speed up your wo
and simplify difficult jobs
equally important, it is designed
for minimized obsolescence. No
better proof of this is needed
than in the new Chanalyst Con-
verter which enables you to
handle UHF work-keeps you
ahead of competition-saves you
the cost of complete new equipment.

To \

ECo1Ci( CLOS

Stock No. 164
Price, including lead for
coupling with RCA Rider-
Chanalyst, and special
test cable and probe ...

$5500

nalyst CONVEY TER
pplications of Signal Tracing UP TO 80 MEGACYCLES

By combining this new Chanalyst UHF Converter with your RCA Rider-Chanalyst,
the horizon of your radio servicing is extended into the high frequencies to include such
important services as F -M, Facsimile, Television, Aviation, Marine and Police Radio, as
well as a host of others. Your present signal tracing methods can now be applied to the
most modern devices used in these UHF services, placing you in a position to take advan-
tage of the ever-increasing demand for competent technicians in this fast-growing field.

The RCA Chanalyst Converter reduces the higher frequencies (up to 80 megacycles)
to values within the range of your RCA Rider-Chanalyst. From this point on, the procedure
is exactly the same as that used at standard frequencies. You use exactly the same controls
on your Chanalyst to make the same tests, the same measurements, and in exactly the same
manner as b'efore. There is no new technique to learn!

The new probe used with the Chanalyst Converter almost completely isolates instru-
ment effects from the circuit under test. You can probe high frequency circuits without
detuning them beyond the extent of ONE-HALF OF ONE MICRO-MICROFARAD. This
allows unprecedented freedom of operation while the receiver is functioning.

Panel height and decorative features of the Converter match those of the Chanalyst. In
every respect, it is an ideal companion piece
-a necessity for the modern service dealer
-a real opportunity for greater profits.

A ING Ct .'AS

OVER 4,000 SATISFIED USERS
are saving time, money and effort through
Signal Tracing servicing with the RCA
Rid er-Cha nalyst.

of the Radio Corporation of Amer/

RCA BROADCAST 1

EQUIPMENT

From microphone



RAYTHEONRADIO TUBES
WORLD'S LARGEST EXCLUSIVE

Bouncing
over the waves at nearly a mile a minute our new PT boats

are the fastest fighting
craft afloat today. This

breath -taking,
speed

cktst

takes its toll of both men and
equipment ..1tASTIIEONS

prove their

stamina by being
able to function

under this grueling
test. The crew

of a PT boat are selected
with eldreme

care ...they must be phys-

ically fit to stand up under the strain of constantly
pounding

the water,

sudden turns arid cramped
quarters.

IVISTIVEONS
too must take

this punis'hment
and deliver peak performance

 .. the same depend-

able performance
they have been giving to servicemen

everywhere.

Successful
servicemen

and dealers realize the advantage
of

RAYTHEON
replacement

tubes toprotect their profits, turnover

and the goodwill
they have built up in their communities.

With all

their plus advantages,
RASTHEONS

cost no
more 

,Insist on

Raytheon
Production

Corporation
New York, Chicago,

RAYTHEONS
for your next tube order.

Newton,
Mass.

NOTICE! ON's
have not obtained

'RAYTHEinterchangeable

Tube
Los Angeles,

Atlanta,

Chart, it is important
to get one

of tlaose cards
at once from your

'RAYTHEON
iobber.

Speeds up radio

repair service and simplifies
your

tube stock by elimination
of a large

number
of types.

RADIO TUBE MANUFACTURER


