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tnãíLus “Keep "ent listening,’’ is the ambition of 

z every radio serviceman, engineer, amateur 

and experimenter. Here is the book yon need as 

ambition’s assistant. The latest technical data is 

the biggest help yon can get to overcome parts 

shortages through making the most of available ü Ü Ü 
materials; to solve the problems posed by faltering 

receiving sets. 

The new MYE Technical Manual is the 
» MANUAL ’ 

practical answer to every-day questions. Every 

¡»age is a spark plug for your ingenuity. Theory 

is blended with practice in simple terms — easily 

applicable — up-to-the-minute — much of the data 

never before published. 

408 pages, hard cloth covers, profusely and 
accurately illustrated. A real wartime helper. 

Your nearest Mallory distributor can supply you. 

Price $2.00, while the supply lasts. 

Servicemen tell us it is exceptionally com-

The buy of the year 

“Must be within reach on the bench 

says one . . . 
says another 

MR 
I TtCNNKAl J 
' MANUAL » 

. . . “Can’t get by one day without referring to 
it” ... so it goes; summarized into one word, it 

“indispensable.” 

P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
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sehfufls. colleges and ro-
cationa! training Schottin 
to teach radio anti radio-
ph guies to sta dents and 
trainees —and ire can help 

¡ffS™ 
We are helping Uncle 

you too! 

^According to your 

requirements. Lafayette can 

furnish you with complete 

kits — kit parts if you wish 

to make your own kits— or 

we will design kits to your 

specifications. The Radio 

Training Kit brochure 

(illustrated) is complete 

and up-to-date. Write for 

JLafayette radio kits are designed for a complete 
progressive receiver or transmitter training program ranging 
from elementary to advanced radio design. Literature pertinent 
to all branches of training in radio and electronics is available 
on request. Schematic diagrams are also available, without 
charge, to authorized instructors. 

Lafayette Radio han complete stocks of Public 
Address Systems, Intercommunications Systems, School 
Announcement Systems and Code Training Equipment. 
Also in stock for immediate delivery are radio and 
electronic parts and equipment for laboratory and 
V II E work, and for a complete radio-physics course. 

Years of Kadio HvliubUittf 

Address: 1HH W. darhaon lilt'd. 
Chicano, Illinois—Hept.8K3, 

A single order to La fay elle 
Radio Corp, will bring prompt de¬ 

ments. Write for this FREE 130 
page technical buying guide for 
Radio and Electronic Parts and 

LAFAYETTE RADIO CORP. 
★ 901 WEST JACKSON BLVD. . CHICAGO 7, ILLINOIS 

★ 265 PEACHTREE ST. . ATLANTA 3, GEORGIA 
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What have G-E Mazda Lamps and 
G-E Electronic Tu 

Ihe General Electric Mazda Lamp and 
the General Electric Electronic Tube 
have a lot more in common than meets 
the eye! 

But radio service men and service 
dealers should recognize the important 
similarities. Both lamp and tube bear the 
same G-E symbol that the public has 
long shown its respect for by buying 
countless millions of electric lamp bulbs 
for its homes, stores, farms, factories. 

Both are durable. Both are efficient. 
Both bring a fair profit to the retailer. 
Both are as American as Chevrolets, 

Plymouths, Fords. Both oive much more 
service than their cash value indicates. 
The history and development of both 

arc closely tied in with General Electric’s 
history and development. Both are being 
widely and currently advertised to con¬ 
sumers through the nation’s most effec¬ 
tive advertising media. 

As a result, the G-E Electronic Tube 
is earning the same complete consumer 
confidence now given to the famous 
G-E Mazda Lamp. 
There is already an increased demand 

for G-E Electronic Tubes. And when 

peace is restored, General Electric Elec¬ 
tronic Tubes will be in greater public 
demand for replacements than they 
ever were before. Insistent General 
Electric advertising and promotion are 
carefully planned to make them your 
fastest moving radio tubes. Electronics 
Department, General Electric, ^chenec-
tady, New York. 

Tune in "THE WORLD TODAY" and hear the 
news direct from the men who see it happen, 
every evening except Sunday at 6:45 E.W.T. 
over CBS. . . . On Sunday listen to “The 
Hour of Charm" at 10 P. M. E.W.T. over NBC. 

GENERAL @ ELECTRIC 
LEADER IN RADIO, TELEVISION, AND ELECTRONIC RESEARCH 
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editorial .... 

THE TELEVISION BATTLE AGAIN 

• In the past decade the Radio Industry has en¬ 
joyed (sic) many verbal battles between various 
engineers or manufacturing factions on divers sub¬ 
jects. It could not be otherwise. To achieve prog¬ 
ress there must be a divergence of opinion, a con¬ 
solidation of ideas and the ultimate coordination 
of all useful and constructive criticisms so the new 
and proposed development might be brought into 
actual existence and then be given a trial. 

Reminisce a bit and you’ll find that television, 
frequency modulation, mystery controls, avc, and 
cathode-ray ’scopes, as respectively “invented,” 
each had their proponents and derogators. As one 
might surmise, when any particular development 
achieved marked success, everyone seemed to jump 
on the band-wagon seeking a share of acclaim. To 
cite an example, take “Radar.” Not long ago only 
a handful of men knew that such a development 
existed. Today it is almost impossible to find any¬ 
one in the radio industry who will admit that he 
wasn’t either the actual inventor or a prime factor 
in the ultimate perfected use of the device. 
Now we find the Industry all agog again. It 

seems that Mr. Ralph R. Beal, research director 
for Radio Corporation of America, stated on July 
21st that, “within the shortest space of time re¬ 
quired to re-convert the radio manufacturing in¬ 
dustry from war to peace production . . . television 
receiving sets will be well within the range of the 
average pocketbook . . . television will provide a 
much more satisfactory entertainment medium 
than has been achieved . . . networks of relay sta¬ 
tions, automatically monitored, will carry the sound 
and televised images to any desired distance . . . 
then the next normal development will be three-
dimensional and color television.” Just one week 
later Commander E. F. McDonald, Jr., president 
of Zenith Radio Corporation countered with his 
opinion to the effect that commercial television is 
still a long way off. That sounds logical, for the 
end of the war seems to be a long way off. Realize 
please that Mr. Beal clearly said that in his opinion 
television would hit with a bang quickly after the 
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war’s cessation. It is interesting to note that Para¬ 
mount Pictures, Inc., which seems to have an inter¬ 
est in the Allen B. DuMont Laboratories, famous 
for their contributions to television, also wanted to 
express their opinion on television for on July 30th 
they released an optimistic report that now adver¬ 
tisers are offered time on the air for program plan¬ 
ning and experimentation because, “television will 
be the greatest medium yet developed for the ad¬ 
vertiser of trade-marked goods and packages, for 
he can tell his full story, also show his product.” 
Amen ! 

It is our opinion that television is coming, will 
arrive with a bang and will go on to astounding 
success. All this will happen eventually, just when, 
no mortal can now guarantee. But the point we 
want to drive home is this—no factions in radio 
should quibble about television at this time. If 
quibble they must, why not wait a while until the 
war is over and production schedules are being 
planned. It’s too silly, what with the shortage of 
paper and the lack of set production, to try to con¬ 
fuse the set-owning public (which is sore as hell) 
because it cannot even get tubes to keep its present 
midgets playing. 

NEED FOR INSTRUMENT SERVICING 

• From all parts of the country letters have come 
to us from well established radio servicing organi¬ 
zations who are handicapped because their test 
equipment has broken down and no instrument 
manufacturer will even answer inquiries as to 
where or how such test equipment can be repaired. 
Instrument makers are not intentionally neglecting 
their old service-dealer and jobber customers. Parts 
needed for repairing instruments are available only 
on the highest priority for which civilians simply 
do not quality. The amount of repair parts needed 
to keep America’s test equipment in working order 
is infinitesimal so we have asked W.P.B. for spe¬ 
cial consideration. However, instrument firms are 
loaded to the hilt with war orders ; they suffer from 
acute manpower and production facility shortages. 
It adds up to this—do the best you can to keep your 
instruments functioning and there’s a bare possi¬ 
bility that we may soon be able to locate an instru¬ 
ment repair depot. 

APPLIANCES FOR DEALERS 

• Department stores started advertising food proc¬ 
essors and dehydrators for sale a week ago. For a 
moment we thought we had been “scooped”—that 
a resumption of production of electrical appliances 
was under way. Our disillusionment was profound 
when we ascertained that these appliances are not 
electrical for they are merely wooden boxes that 
contain an incandescent lamp. Further research, 
and contact with Washington, now convinces us 
that no appliance containing any of the “scarce 
metals,” such as steel, copper, nickel or aluminum 
—or “scarce materials” like plastics, fibre, etc., can 
be produced for civilian markets while the war 
lasts. We’ll be fortunate if we get repair parts, let 
alone retail items. 
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Too Bad He Didn't Have RACONS 
When airplanes were pioneered, and later being used in World War I, many 

pilots lost their lives. They had bad communications methods, couldn’t land 

at night or blind . In those days RACON was pioneering too— making loud¬ 

speakers. RACONS and planes have improved in twenty years. Now a days 

many types of RACON speakers and driving units are “flying high’’ aboard 

bombers, blimps, transports and naval vessels. They save lives. They were 

selected because they are most dependable and efficient. 

RACON ELECTR'C CO., 52 East 19th St., New York, N. Y. 

You can obtain RACONS for every conceivable type of 
public-address or paging installation for industrial war 
plants, shipyards, training bases, etc. Write for com¬ 
plete details. 

RACON 
Shown here is the RACON MA¬ 
RINE HORN Speaker used on 
many bombers and navy vessels. 
Approved by the U. S. Coast 
Guard, formerly the Bur. of Ma¬ 
rine Inspection, Dept, of Com¬ 
merce. Several sizes available. 
Stormproofed, of the reentrant 
type, suitable for indoor or out¬ 
door use— may be used as both 

speaker and microphone. 
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RADIO MECHANICS 
Part I 

OF all the subjects which have 
been covered in books and pub¬ 

lications devoted to radio, it is a 
curious fact that the mechanical as¬ 
pects of radio servicing have been 
most neglected. Although every 
radio servicing job involves mechan¬ 
ical work, often the dismantling of 
the receiver and constructional al¬ 
terations to accommodate substitute 
parts, information as to what con¬ 
stitutes best practice in making such 
alterations has been lacking. As a 
result, a goodly percentage of call¬ 
backs occurs because of poor me¬ 
chanical fastenings, unsatisfactory 
soldering or improper selection of 
mechanical components. 
We need not concern ourselves 

with troubles which occur purely 
from carelessness. If a chassis is re¬ 
turned to a customer with screws 
and lockwashers missing from the 
bottom cover, or if it is re-installed 
in the cabinet with only one or two 
bolts, or if the bolts are made only 
finger-tight—and these practices are 
only too common—it is not strange 
that unsatisfactory performance re¬ 
sults. Nor is it strange that the in¬ 
quisitive customer, who investigates 
and discovers such conditions, forms 
a poor opinion of the offending work¬ 
er. But we are concerned with trou¬ 
bles which develop when an honest 
effort has been made to turn out a 
permanently satisfactory job. 

It is perfectly possible, for exam¬ 
ple, to fasten a ground connection 
firmly to a shield or chassis, using a 
brass screw and lockwasher into an 
aluminum sheet or molding, and have 
this connection become thoroughly 
unsatisfactory due to galvanic action 
resulting from the interaction of the 
dissimilar metals. A poor electrical 
connection may develop because an 
improper type of solder is used—and 
we don’t mean acid-core solder. We 
know that rubber shock mounts 
usually correct cases of microphonie 
howl, but sometimes they don’t— 

by John H. Potts 

what then? These are some of the 
points we are going to discuss. 

Finishing Various Metals 

The chassis in radio and electronic 
apparatus will ordinarily be made of 
steel, zinc or aluminum alloy, plated 
or otherwise treated to resist corro¬ 
sion. Steel is often cadmium plated, 
a plating which provides excellent 
corrosion resistance. Zinc plating is 
also satisfactory, but is somewhat 
harder to apply. Occasionally chem¬ 
ical treatments are used, such as 
bonderizing, parkerizing or other 
forms of “phosphate coating” which 
afford some measure of protection, 
but are not as good as plated or 

TABLE I 
ELECTROMOTIVE SERIES 

METAL POTENTIAL 
l at 25 Cl 

I Volts I 

Magnesium 
Aluminum 
Zinc 
Chromium 
Iron 
Cadmium 
Nickel 
Tin 
Lead 
Hydrogen 
Copper 
Silver 
Palladium 
Mercury 
Platinum 
Gold 

—2.34 
— 1 67 
—0.76 
— 0 71 
—0.44 
—0.40 
—0.25 
—0.14 
—0.13 

0.00* 
40.34 
-0.80 
40.83 
40.85 
41.2 

1.42 

*Chosen as an arbitrary reference 
point. 

painted finishes. If paints or lac¬ 
quers are used, it is customary to 
apply a “priming coat” of zinc 
chromate, which improves corrosion 
resistance and forms a good base for 
the paint or lacquer. Bonderizing is 
also often applied to zinc. 

Pure aluminum has high corrosion 
resistance, but is soft. For chassis, 
dural is generally used. Dural con¬ 
tains small percentages of copper, 
magnesium and manganese, the bal¬ 
ance being aluminum. It is stronger 
than pure aluminum but does not 
have good corrosion resistance and 
therefore is generally finished with 
a protective coating of some sort. 
One much in use is called anodizing, 
by which a protective oxide coating 
is formed. This is very effective, but 
it must be remembered that this pro¬ 
tective coating is an insulator, and 
when making ground connections to 
aluminum parts it is necessary to 
remove this coating to make certain 
a good electrical connection is ob¬ 
tained. Sometimes the blocks and 
supports for shields are so treated, 
and when this oxide is not removed 
poor shielding and noisy operation 
frequently result. High-purity alum¬ 
inum often receives a sand-blast 
treatment to improve appearance. 
This may be followed by a coat of 
clear lacquer. The lacquer must of 
course be removed from points to 
which an electrical connection is to 
be made. 

Difficulties often arise in making 
electrical connections with items of 
hardware, such as screws, nuts, flat 
washers and lockwashers. Such hard¬ 
ware requires the same sort of pro¬ 
tective treatment as the chassis. 
Steel screws and nuts are frequently 
cadmium or nickel plated. Lock¬ 
washers of steel often receive a 
bonderized or parkerized finish, 
which produces a dark color giving 
a reasonable amount of corrosion re¬ 
sistance. Some platings react on 
lockwashers to render them brittle; 
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diiction line 

^sront K^ouer 
WAR PRODUCTION TESTS 

Before the war most radio servicemen 
were competent technicians. But radar 
and communications equipment now 

(ho that men 
‘pairing same 
Here is a pro-
: instruments 

RADAR MASS PRODUCTION 

“RADAR” is the designation given to equip¬ 
ment and procedure for “(ra)dio— (detec¬ 
tion— (a)nd (r)anging,” in which radio 
and electronic facilities are employed to de¬ 
termine, by reflected radio impulses, the 
(1) distance, (2) angle of elevation, and 
(3) angle of azimuth of large bodies. 

Post-war radar is slated to prevent collision 
between objects, such as boats, airplanes, 
or even automobiles; for radar functions 
in fog or pitch blackness— it is an all-see¬ 
ing eye. The illustrations above show radar 
in mass production at General Electric Com¬ 
pany plants. 

this does not happen when chemical 
treatment by means of the bonder¬ 
izing method is employed. Since very 
little surface is exposed in actual 
use, this method of treating wash¬ 
ers of this type works out well. 

Often brass screws and nuts are 
used without any protective treat¬ 
ment. Since brass has high corro¬ 
sion resistance, this is generally sat¬ 
isfactory. However, in the presence 
of salt air, an oxide forms on brass 
which affects its appearance, al¬ 
though whether its utility is likewise 
affected depends upon the applica¬ 
tion. One point is especially im¬ 
portant in this regard; brass screws 
should not be used in aluminum un¬ 
less the brass is plated. It is prefer¬ 
able that nickel plating be used, al¬ 
though zinc is also applicable. The 
reason is that contact between dis¬ 
similar metals produces an electric 
potential which accelerates corrosion 
in the presence of damp air, particu¬ 
larly salt air. This effect is small 
unless the potential difference be¬ 
tween the two dissimilar metals is 
greater than one volt. 

Contact Potential by Galvanic 
Action 

A table of the electrode potentials 
of various metals is shown in Table 
I. The potentials of each kind of 
metal are related to hydrogen, which 
is chosen as an arbitrary zero refer¬ 

ence. Brass would have substantial¬ 
ly the same potential as copper, 
about plus ( + ) 0.34-volt, while 
aluminum is minus (—) 1.67 volts. 
Thus, in combination, a resulting po¬ 
tential difference of about 2.01 volts 
occurs. When the brass is nickel 
plated, only the nickel, which has a 
potential of —0.25-volt, is in contact 
with the aluminum, so the potential 
difference is reduced to —1.42 volts. 
The best plating for the screw, from 
a potential standpoint, is zinc, which 
would reduce the potential difference 
below* 1 volt. Nickel plating is far 
more common, though, and an as¬ 
sortment of nickel-plated brass 
screws of various types and sizes 
will be found quite handy for mak¬ 
ing connections in metals of all 
kinds. In steel, of course, there is no 
potential problem, because, unless we 
go to gold-plated screws—perish the 
thought—we can’t get a potential 
difference of greater than one volt. 
Of course we wouldn’t use either 
aluminum or magnesium because 
these metals are so soft, and there¬ 
fore, quite unsuitable. 

Stainless steel, which is steel with 
about 18% chromium and 8% nickel, 
as commonly used, requires no plat¬ 
ing or lacquering. It usually receives 
only what is called a passivation 
treatment, which removes scale. This 
metal has high corrosion resistance 
and is only slightly magnetic. 

Phosphor-bronze is widely used 
for lockwashers and has excellent 
corrosion resistance. It requires no 
plating or other treatment unless 
used in contact with aluminum and 
is particularly desirable when elec¬ 
trical contacts are involved because 
of its high conductivity. Such lock¬ 
washers can be obtained in either 
the non-interlinking type, most com¬ 
monly used, or in the internal- or 
external-tooth Shakeproof variety. 
Shakeproof lockwashers are gener¬ 
ally used where vibration problems 
are encountered, such as in auto¬ 
radio receivers, but are also used in 
more conventional applications. The 
internal-tooth type is more widely 
employed. This type bites into the 
panel and fastening nut to effect a 
secure assembly. 
Phosphor - bronze or beryllium¬ 

copper, spring temper, is generally 
used for the springs in the spring¬ 
type knobs which have largely re¬ 
placed set-screw types in commercial 
radio sets. Many knobs of this type 
possess decided grasshopper proclivi¬ 
ties, insofar as the springs are con¬ 
cerned. Too often, when the knob 
is pulled off the control shaft, the 
spring hops out and departs to some 
undiscoverable or inaccessible spot 
and a replacement is required. These 
springs may be cut from thin sheet 
metal of the types specified and bent 
to shape. Bending must be carefully 
done to avoid breakage. Steel springs 
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EXCHANGE BUT 
Your own ad run FREE! 

11 ickok EQUIPMENT FOR SALE 

two 866' T-’OO’s 
also other used tubes; two 

audio amplifier 56-56-p.p. 
to 6 

Write for details. at 12.5 amps.; two G-E handy 
Folk St., Easton. Penna. 

Wil! hold 10" or 12" Industry Co. 
Has Astatic 

TEST EQUIPMENT WANTED— Tube 
Service. 449 Howard St.. Brockton. 

179 

also Howard 610 power receiver; 
Manfred. 

WANTED— Sprague Tel-O-Mike, So-

an-

Chester St., Baltimore (5). Md. 

WANTED AT ONCE — Montgomery 

O. 
Salem, Illinois. 

W. B. 

C-R TUBE WANTED—Want 
022 

Micro and 

Box 389, Kimmswick, Mo. 
. Bridgeport (4), Conn. 

Victory Line FREE SERVICE DATA: Making 18 

acrord-«*rvicemen will coojierate But 
and they'll make They’ll use ’em 

What’s more fill the hill! 

North Adams, Mass. 

receivers 
I offered ? 

tails. Victor I). Letourneau. 
Main St.. Holyoke, Mass. 

-athode 
’scope. 

one 2 
complete 

condition. 
Wm. 11 

WANTED— Will pay 
City 312-C tube test 
model 1612 in good SIGNAL GENERATOR WANTED — 

RCA or Philco. Will trade late table 
model radio or pay cash. Service 
Radio Co.. 3320 White Oak Drive, 
Houston, Texas. 

spring drive. Ray II 
Box 55, Litchfield, 111. 

im-
408 

CAPACITORS 
7A.C>-v- t6&V • • 

Taylor 
two 50* 
.5 mfd. 

□ ELL 

J. R. Jones 
Ohio. 

pre-amp. 
S. II. Heil. 

records at one time. 

WANTED— Electric tube 
good condition and not too 
0-1 or 0-5 ma. meter. Will 

SIGNAL GENERATOR WANTED — 
Any good make or model considered. 
State condition, frequencies covered 

9 TC Tubulars now 

crystal pickup and built-in volume 
control. $36 cash, or will trade for 
an up-to-date tube tester or ’scope. 
E. E. Johnson, Shelter Island, N. Y. 

tester in 
old. Also 

vols. Cash. 
179. Chris 

ray tube for Philco 
#2152. Will pay cash. 
Radio Service, Hamder 

and price, ('ash sale—but needed 
mediately. Willis G. Jenkins, 
Woodhams St., Plainwell, Mich. 

trolytics and servicemen are now faced with the 
problem of making a "Victory Line” 
assortment of 18 Capacitors do the 
work of the approximately 473 re-

ACORN TUBES WANTED— 955 and 
954 Acorn types. Give details and 
price. Fox Radio Service, 435 S. 5th 
St.. Richmond, Tnd. 

mfd. 1500 
transmitter; 
?A3*s; and 

but not used) 
power packs, 180 
D.C. Priced low. 
detailed reph. W. 

guaranteed test; 
volts to 400 v. 
Enclose stamp for 
F. Onder. Rt. 1. 

they’ll get all the help Sprague cm give 
them in solving the headaches that are 
hound to arise. 
WRITE TODAY for jour free copy of 

er’s manuals, any or all 
Bob’s Radio Shop, Box 
tiansburg. Ohio. 

All replies 
Zink. 618 

SPRAGUE CONDENSERS 
AND KOOLOHM RESISTORS 

1000 v. condenser: 

SIGNAL GENERATOR WANTED — 
prefer American Model 4103. Also 
want volt-ohmmeter, Triplett model 
66611. L. Dewey Cothian. Belton. 

pack. Morris Hagemeister, 
N. Dak. 

WANTED — Chanalyst, 3" oscillo¬ 
scope. Aerovox LC checker, Hickok 
or Jackson Signal Generator, tube 
tester, multimeter. First class eauiva-
lent quality acceptable. Dick’s Radio 
Service, 4705 Delmar, St. Louis, Mo. 

NEEDED AT ONCE— Late model os 
cilloscope (3"); also university LH 
horns with or without units. Cash 
waiting. Fred Allen. Brockt n Sound 

WANTED FOR CASH— CB1 -60 S. 
lar condenser and capacity analyzer: 
5 volt A.C. meter (Weston or Trip¬ 
lett) ; 5 amp. A.C. meter. Must be 

#18 signal generator; Supreme 3" 
scope; RCA Model 156 Tube Tester 
(factory revised); Superior X-Ray-
ometer, v.o.m. up to 30 meg.; Simp¬ 
son Model 325 (9" meter» counter 

I lease wint <»i.. ...... .. 
can “hip— prices condition, etc. Koy 
Davis Company, Orange Park, ria. 

FOR SALE— 100-watt R.F. unit, Il K 
24 final. Completely portable with 
self-contained 1000 volt power supply, 
Xtal oscillator, meter, relays. In 13x 
20x12 inch steel cabinet. Will give 
full output up to 30 megacycles. Ideal 
for schools engaged in radio instruc-

The 

WANTED— Voltohmmeter A.C.-D.Í ’. 
volts, 1000 ohms resistance per volt. 
Urgently needed. Eldred Sherrill, 
Lapulpa, Okla. (General Delivery). 

the Sprague "VICTORY LINE” Folder. 
In audition to listing the 9 Atom E er 

FOR SALE— One lOv. 5a, fila, trans-
f irmer. 5000 v. insulation; one Stan-
cor A-4406 driver transformer; two 

tester, pocket size tester, bench test-
and de-

WANTED— 1 ^V. 90V. A-B pack 
batteries. Also 1A7, 1A5. 1H5 and 
IN5 tubes. Ellison’s Radio Service, 
Centertown, Ky. 

XMITTER PARTS TO SELL OR 
TRADE— Am offering wide variety 
of parts in normal used condition. 
These include resistors, modulation 
transformer, sockets, neutralizing con¬ 
denser. r-f tuning condensers; fixed 
condensers; oil-filled condensers, etc. 

all from a Western Electric 9-A 
low-level modulation 400-watt trans¬ 
mitter used in aircraft ground sta¬ 
tion service in 3000-6000 kc. band. 
Would like to trade for 24-A tubes. 
27’s, 45’s. 80’s, 117L7GT, or power 
pack Xfrms, or 0-1 ma. meter. Write 
for complete list. Gerald L. Cook, 
12453 Maple St.. Blue Island, 111. 

TUBE TESTER 
cash for Radio 
er, or Triplett 
condition. J. 
Sherman Ave., 

WANTED AT ONCE— Latest model 
tube tester, any std. make. E. E. 
Johnson. Shelter Island, N. Y. 

FOR SALE — Brand new automatic 
record changer #8 made by General 

NEEDED IMMEDIATELY — Test 
eouinment in good condition; 12SA7. 
12SK7. and 12SQ7 tubes, also Rid 

RIDER MANUALS WANTED—Will 
pay cash for complete set. Give de¬ 
tails and price. L. W. Bakewell, 434 
W. Locust St., Springfield, Mo. 

MANUAL FOR SALE— Rider’s XIII 
(new) $10. Peter Grzywna, 106 h 

E. F. Harris. 60 E. Norwich. 
Columbus (1), Ohio. 

WANTED— Howard 435-A or 436-A 

SPRAGUE TRADING POST 
— _ 

Obviously. Sprague cannot assume any responsibility, or guarantee goods, services, etc. which might be exchanged through the above advert.sements. 

SPRAGUE PRODUCTS CO.. Dept. RSD-38 
North Adams, Mass. 

SPRAGUE 
PRODUCTS CO. 

placement types and sizi 
supp’ied for this work. 

SHOP EQUIPMENT WANTED— far 
new service business. Need new or 
used r-f signal generator, multimeter 
or tube checker and multimeter com 
bined. Cash for any equipment 1 can 
use. Avery Lenty, 401 E. Church 
St., 

tube tester; Triplett #1200 A 
meter, 2000 ohms per volt ana 
Stancor super pack 115 V.A.C 

FOR SALE— 4 1CA and 4 Bruno s-w 
coils; 140 mmfd. condensers; 300 
tubes in sealed cartons (some open, 

phone intercommunications, 
model EM-43C. What am 
Harry Sklar. 146 Myrtle 
sey City (5), N. J. 

available under wartime restrictions, this 
contains helpful data for those applica¬ 
tions where some real "jugiling” must 
lie involved to make replacements prop¬ 
erly. It tells you. for instance, how to 
leplace BOO volt Capacitors with available 
45o volt types; how to use drys on wet 
electrolytic jobs, and much more. 

It’s a folder that will prove invaluable 
in your daily work and we want to make 
sute every serviceman has a copy. 

Do tit Miss It! 

i SPRAGUE 
? VICTORY-UNE 

••EMERGENCY”—We need 75 «ach 
of the following tubes: 12SA7; 
12SK7: 12SQ7; 501.6; 35Z5; 35Z3; 
6SA7; 6SK7; 6SQ7; 1A7; 1N5; 
1H5; 1A5, and 3Q5 as we have over 
100 radios for service that cannot r>e 
returned to customers due to grave 
shortage of tulies in this district. 

lar capacity exammeter or capacity 
bridge model CB, CC, QBC, QCK; 
Cornell -Dublier BF50 or BN; Aero-
vox L.C. checker. Will pa» cash or 
trade for any of these. State condi¬ 
tion an 1 lowest price. Anthony Pusa-
teri, 1101 Fleming St., Coraopolis, Pa. 

CONVERTER WANTED— 32 to 110 
volt, 300 to 500 watts, (¡ive price 
and details. Milo W. C. Wilson, 
Bellefonte, Route #2, Pa. 

pay cash. 
Reginald H. Cox. Hoyt Station, Sun 
bury County. N. B., Canada. 

own ad today—to appear free of ch^ge fn this 
i- several other leading radio magazines on our 
list. Keep it short—WRITE CLEARI Y—anrl - ï 

hret á'tténtiondÍüAddmS' “Emer«enc>” *¡11 receive iirsi attention. Address it to: 

CASH WAITING — for -
0 to 1 MA meters; testing instru¬ 
ments and oscilloscopes; overhead 
screw recording unit; 12, 35. and 50 
volt tubes, etc. What have you? 
Rush price and complete information. 
Scott Radio Service. 163 Hanover 

“tc. Write giving price 
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ARE IN DEMAND 

Now you, too, can share in profits on the newest 
developments in the electrical field by becoming a 

Selenium Corporation of America Distributor. 

<< 

Of course, thousands of these quality selenium 
rectifiers are being used directly by instrument, radio 
and similar manufacturers — but our full capacity 
facilities allow us to take care of distributor needs, too. 

IMMEDIATE DELIVERY 
Advertisements like the samples shown are constantly 
appearing in important technical publications, such as 

Electrical Engineering, Electronics, Electronic Industries, 
Electrical Equipment, Instruments, Industrial Equipment, 

News, I. R. E., Telephony, Aviation Equipment 
R. S. I., Telephone Engineer, etc. 

(Note: Every ad directs customers to you by saying. Available through 
your Electronic Parts Distributor") 

Join progressive distributors who are looking for 
increased sales volume now and in the Electronic 
Age after the war. Learn the value of handling a line 
consistently ahead with the newest in electronics. 

Experienced engineers in our nation-wide sales 
offices are always at your service. Write for more 
details on Emby Selenium rectifiers and photo cells. 

SELENIUM INSTRUMENT 
RECTIFIERS 

* .... 

SELENIUM CORPORATION of AMERICA 
1800 West Pico Boulevard 
Los Angeles 6, California 

Eastern Office: 215-05 27 th Ave., Bayside, L. I. 

Canadian Division: J. R. Longstaffe, Ltd., 
349 Carlaw, Toronto 
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AU®* 
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are also used, but the other metals 
mentioned above are superior. 
While most volume controls are 

now available with a flatted shaft so 
that a spring-type knob may be 
slipped on. shortages may make it 
necessary to file down the round 
shaft of a control designed for a set¬ 
screw type of knob. Many service¬ 
men find difficulty in doing this sort 
of job. This becomes simple if the 
control is placed in a vise which 
holds the shaft stationary. The filing 
should be done in one direction only. 
Hold the file with both hands, one at 
each end and file away from you. 
Each file should have a wooden 
handle; they’re cheap and permit 
easier and better work. 

Tools 
Most of us don’t have enough 

screwdrivers. Damaged screw-head 
slots are the inevitable result. The 
proper screwdriver for a given screw 
is the one which fits the screw slot; 
if the spade is too short or too thin 
for the slot, or too thick, the screw¬ 
driver will skid or the screw slot will 
be marred—or both. The result is a 
poor mechanical job, and often when 
the screwdriver slips other parts are 
damaged too. In selecting screw¬ 
drivers pick out ones with spades 
which won’t turn in the handle. Some 
wooden-handle types are satisfac¬ 
tory, but the types which employ 
handles of insulating material, with 
the spade molded in, are more suit¬ 
able in radio work. 
One of the most useful tools for 

the radio shop is a taper reamer. 
With this instrument it is possible 
to increase the size of any hole until 
it meets requirements. This is often 
necessary when substitutions of dif¬ 
ferent parts are required. Usually 
a single taper reamer will not be 
sufficient, since a single size can cov¬ 
er only a limited range of hole diam¬ 
eters. But two reamers will meet 
most requirements, if so selected 
that the range of one overlaps that 
of the other. 

Tapping 

It is frequently necessary to tap 
holes in bakelite, aluminum, and 
other metals, and the selection of a 
tap drill of the proper size is a much-
debated question, even among skilled 
machinists. Often we see tables of 
tap drill sizes which do not agree 
with each other. For example, for 
the common 6-32 screw, tap drills 
called for in various tables range all 
the way from #33 to #36. All of 
these will work, but each provides a 
different degree of thread engage¬ 
ment. If we have a deep tapped hole 

into which the screw will fit, it is 
not necessary for more than 50% of 
the depth of the thread to be en¬ 
gaged in order to provide sufficient 
strength. On the other hand, if we 
are tapping a relatively thin piece of 
metal so that only two or three 
threads of the screw will be engaged, 
a snug fit—75% to 90% of the 
thread depth—will be required for 
mechanical strength. 
The tap drill size is also affected 

by the type of material to be tapped. 
For aluminum, copper, bakelite and 
other relatively soft materials, a 
relatively larger hole is required 
than for iron or steel. If the tap 
drill is too small and the material is 

TABLE II 
TAP DRILL SIZES 

SCREW SIZE TAP DRILL 
No. and Outside 

Pitch Dia. (Max.) A* B** 

0-80 
1-64 
1-72 
2-56 
2-64 
3-48 
3-56 
4-40 
4-48 
5- 10 
5- 1 I 
6-32 
6-40 
8-32 
8-36 

10-24 
10-32 
12-24 
12-28 
% -20 

.060 

.073 
.073 
.086 
.086 
.099 
.099 
.112 
.112 
.125 
.125 
.138 
.138 
.164 
.164 
.190 
.190 
.216 
.216 
.250 

3/64 
53 
53 
50 
50 
47 
45 
43 
42 
38 
37 
36 
33 
29 
29 
25 
21 
16 
14 
9 

55 
52 
52 
48 
48 
45 
44 
41 
40 
36 
35 
33 
31 
27 
27 
21 
18 
12 
11 
7 

*Tap drill size for steel, iron and 
other hard metals (approx. 75% 
thread engagement). 

• •Tap drill sizes for aluminum, 
magnesium, bakelite and other 
soft materials (approx. 50-60% 
thread engagement). 

soft, when using the tap the threads 
are likely to become ripped. As a 
result, although the theoretical 
thread engagement is increased over 
that which would result if a larger 
hole were drilled, from a practical 
standpoint it will be found that the 
resulting threads with the larger 
drill are more perfect so a better 
mechanical job is obtained. 
A complete tabulation of screw 

sizes up to ^-inch and the corre¬ 
sponding tap drills required for hard 
and soft materials is shown in Table 
II. The smaller recommended drill 
size is for hard metals, such as iron 
castings, and steel. The resulting 
hole, when tapped, will provide a 
thread engagement of about 75%. 
For the softer metals, such as alumi¬ 

num, copper, zinc, and for bakelite, 
polystyrene and similar insulating 
materials, the larger size tap drill 
is recommended. This will provide 
from 50 to 60% thread engagement. 
The larger size may also be used for 
hard metals, provided the depth of 
the hole is at least iy2 times the 
diameter of the screw. The large 
number of threads will give ade¬ 
quate strength and there will be less 
likelihood of breaking the tap, be¬ 
cause less force will be required to 
cut the thread in the hole. 

Drilling 
If you have an electric drill—and 

no radio shop is complete without 
one—you will find it pays to get 
high-speed steel drills. While the 
cheap carbon drills are fairly satis¬ 
factory for hand drills, where high 
speed is out of the question, in elec¬ 
tric drills the heat developed from 
the rapid rotation of the drill draws 
the temper and the drill soon be¬ 
comes useless. High-speed steel drills 
are made to withstand such heat. 
For special work, such as drilling 

certain grades of stainless steel, even 
the conventional high-speed drills 
are not good enough. For such work 
cobalt steel drills or, best of all, 
tungsten-carbide tipped drills are 
essential. The latter are expensive. 

Drilling is easier if the proper 
lubricant is used. For steel, lard 
oil is recommended; for malleable 
iron, petroleum oil; for very hard 
steel, turpentine; for aluminum, ker¬ 
osene, and the drill should be rubbed 
with beeswax or tallow. Oil should 
not be used on hard rubber or fiber; 
cold water may be used on rubber 
or the material may be machined 
dry. Cast iron should be drilled dry 
also. Light oil may be used on brass 
or bronze, or a special paste or solu¬ 
ble oil compound. 

Solders 
We have mentioned solder as an 

item much used in radio servicing 
about which little has been pub¬ 
lished. For most of the operations 
involved in radio repair, “soft” sol¬ 
ders, containing principally lead and 
tin, are used. They are called soft 
solders because they fuse, or melt, 
at relatively low temperatures. A 
“hard” solder fuses at high tempera¬ 
ture. Silver solder, composed of cop¬ 
per, zinc or brass, and silver, is an 
example of a hard solder. 
A good solder for radio work 

should contain a high percentage of 
tin to assure a strong connection and 
one which is electrically good. The 
solder should contain very little anti¬ 
mony, which is an impurity which 

(Continued on page 24) 
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BASICS OF SOUND 

by Ira Kamen 

IN the amplification and distribu¬ tion of sound, there is no single 
“most important” element, for like 
the proverbial chain, a system of 
amplification is no stronger and of 
no greater fidelity than its weakest 
link. 

Loud Speaker Limitations 

Generally speaking, today’s weak 
link in any system of amplification 
is the speaker, for in all truth, 
though much has been done in devel¬ 
opment and design and much pro¬ 
gress has been made in increasing 
the power handling capacity and 
broadening the response of the 
speaker unit, loud speakers are still 
the one factor in sound equipment 
which most seriously limits true 
reproduction. 

In order to achieve “true” repro¬ 
duction of sound (music, voice and 
signals), the loudspeaker should theo¬ 
retically be capable of reproducing 
frequencies from 30 to 15,000 cycles. 
In the reproduction of these fre¬ 
quencies, it is essential that for any 
given frequency, the amplitude of 
vibration of the air must be directly 
proportional to the current and for 
any given current input the ampli¬ 
tude must be independent of fre¬ 
quency. Loudspeakers are made in 
many diverse forms in order to sat¬ 
isfy these requirements, and in order 
to satisfy varying requirements of 
efficiency and power handling capac¬ 
ity. The loudspeakers in widest 
use today are of two general types : 
(a) Cone type speakers employing 
moving coil driver units and (b) 
Metal type exponential trumpets. 
Regardless of the specific type of 

loudspeaker, it can be generally said 
that it consists of three main parts: 
(a) the driver unit which translates 
the varying audio currents and volt¬ 
ages into mechanical vibrations, (b) 
the coupling unit which comples the 
driver unit to air and which by its 

PART 2 

mechanical variations causes the 
movement of air molecules, and (c) 
the baffle or trumpet which controls 
the frequency response. 

Moving Coil Speakers 

The most widely employed driver 
unit is the moving coil type in which 
a light coil of wire called the voice 
coil is suspended and moves back and 
forth in the annular magnetic field 
between two concentric magnetic 
poles. 
When a potential is applied to the 

coil the resulting current creates a 
magnetic flux in and around the coil 
at right angles to the flux of the 
magnet. This action of the two fields 
produces a force which causes the 
voice coil to move, the direction and 
force of movement being determined 
by the direction and magnitude of 
the current which is flowing. 

The magnet may be of the perma¬ 
nent or of the electro-magnetic type. 
The coil around the electromagnet is 
commonly referred to as the field coil 
and may be polarized by a 110 volt 
d.c. source, by batteries, a copper 
oxide rectifier or a rectified a.c. sup¬ 
ply. Quite often, the filter choke in 
an amplifier rectifier circuit is em¬ 
ployed to obtain the necessary d.c. 
field. 
Humbucking coils, or shading 

rings, are frequently used in electro¬ 
magnetic speaker circuits to reduce 
hum. The humbucking coil is so lo¬ 
cated in the dynamic unit that it pro¬ 
duces an E M F which prevents any 
change in magnitude or direction of 
the stationary d.c. field. 
The shading ring is composed of 

copper rings mounted on the field 
coil, and acts as a shorted turn to 
any a.c. which may be present in the 
d.c. field. 

A Design of Paper Diaphragms 

Peri-dynamic loudspeaker with Jensen 
Bass Reflex principle speaker enclosed; 
suitable for home entertainment, audi¬ 
torium and public address applications 

where quality is paramount. 

The popular cone type speaker 
consists of a moving coil type driver 
of the permanent magnet or electro¬ 
dynamic types described above to 
which a paper diaphragm of conical 
shape is directly connected. The 
cone is generally ribbed and this rib¬ 
bing serves a most important func¬ 
tion. It permits free action at high 
frequencies for at low frequencies 
the cone acts as a plunger and the 
whole cone vibrates whereas at high 
frequencies only the center portion 
of the cone vibrates. 
Use of a neon stroboscope to 

“stop” the movement of the cone will 
demonstrate this fact, and as a 
matter of fact, the neon stroboscope 
is often used to determine which 
portion of the cone should be ribbed. 
When “stopping” the movement of 
the cone it will be seen that only 
a portion of the cone moves at high 
frequencies and by ribbing that sec¬ 
tion and thereby facilitating move-
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Coaxial loudspeaker for extended-
range such as with F.M. receivers. 
Operates at relatively low level where 
quality of performance, rather than 
power of output is required. Has 
built-in frequency dividing network. 
The remote-controlled high-frequency 

attenuator shows at lower left. 

ment, the load of that portion of the 
cone which does not move is re¬ 
moved. The frequency at which the 
speaker is resonant and far most 
efficient, is dependent upon the 
ribbing. 

Speaker Output Efficiency 

Cone speakers of the moving coil 
type are of extremely low efficiency. 
The average 8" speakers are 5% to 
7% efficient at best. Efficiency is 
simply the ratio of the useful acous¬ 
tic energy output to the signal en¬ 
ergy input. For example, a speaker 
with an efficiency of 5% would pro¬ 
vide % watt of sound energy when 
fed with 10 watts of electrical 
energy. “Absolute” efficiency is the 
ratio of the useful acoustic energy 
output of the loudspeaker to the sig¬ 
nal energy an ideal load would ab¬ 
sorb from the source signal. Abso¬ 
lute efficiency is, of course, the more 
true picture of efficiency since it con¬ 
siders the particular speaker’s abil¬ 
ity or inability to absorb energy 
from the source. Manufacturers 
sometimes claim higher efficiencies 
than the ratio of energy absorbed 
by ideal load to useful output would 
reveal. These higher ratings result 
from the inclusion of all diaphragm, 
air, hysteresis and eddy current 
losses, which can hardly be consid¬ 
ered “useful” energy under truly 
scientific standards. In this connec¬ 
tion it is advisable that the prospec¬ 
tive user of a speaker be conversant 
with the types of measurements 
made by manufacturers so that an 
effective evaluation of the specifica¬ 
tions can be made, and a careful 
judgment be exercised. 

Sound Output Curves 

Sound output curves are usually 
made by measuring the output at 
the point of axis. When loudspeak¬ 
ers are under actual working condi-

Projector with driver unit and stand. 
Used for general sound reenforcement 
work where principle requirement is 
good speech reproduction. Horn is the 

re-entrant type. 

Above photos courtesy of Jensen Radio Mfg. 
Co. 

tions, however, the high frequency 
response depends upon the room 
conditions, the number and type of 
reflecting surfaces, the listener’s 
proximity to these surfaces, the lis¬ 
tener’s position in relation to the 
speaker, etc. In this connection it 
is always most advisable to make 
reference to polar curves, such as 
was illustrated as Fig. 1 in Part . 
of this article. These are curves 
obtained from a series of response 
curves taken at a number of angles 
off the axis. The frequency response 
at anl angle off the axis can be read 
directly from the polar curve. 
For example, it can be seen that 

at 30° off the axis, the 1000 cycle 
response has fallen 50% and at 60° 
it has fallen approximately 90%. 
This is, of course, an example only 
of a hypothetical speaker, but it 
amply demonstrates the curve value. 

Phase Cancellation Baffles 
The low frequency response is de¬ 

pendent, to a very large degree, on 
the type of baffle employed. Since 
low frequencies tend to diffuse, they 
radiate from the front of the cone 
to the rear, and there phase relation¬ 
ship results in cancellation of the 
low frequencies. To prevent this 
cancellation, a baffle is provided to 
extend the effective sound path from 
the front to the rear of the cone. A 
good practical method for calcu-
latingthe required size of a baffle in 
order to achieve a desired bass (low 
frequency) response is shown in the 
formula : 

Baffle length in feet % wave¬ 
length of the lowest frequency to be 
reproduced without cancellation. 
The formula for wavelength is, of 

course : 
velocity 

Wavelength in feet 
frequency 

Let us assume that the lowest fre¬ 
quency desired is 100 cycles. At 

Auditorium speakers are general pur¬ 
pose units, respected for high quality 
reproduction. Recommended for use 
where source is free from distortion. 
Particularly good for voice reproduc¬ 
tion although bass response has not 

been sacrificed. 

Ball Cone Speaker for use where di¬ 
rectional sound is required and where 
the standard type of cone projections 
clash with surrounding furnishings. 

Projects beam at 45 angle. 

Racon Paging Horn— Extremely effi¬ 
cient 2-foct trumpet for use where 
highly concentrated sound is required 
to override high noise level. Uses a 

P-M driving unit. 

Radial Horn Speaker — a re-entrant 
type employing sound-reflection to 
foreshorten length of horn for given 
length of sound travel. Distributes 
sound, with even intensity, down¬ 

ward with 360 radius. 

Radial Cone Speaker— a non-re-en¬ 
trant type of loudspeaker affording 
360° distribution. Decorative, excel¬ 

lent for low-ceilinged rooms. 



2-way Cone Projector— a dual-direc¬ 
tion loudspeaker, with sound projec¬ 
tion in directions 180° apart. Both 
front and back waves of cone “motor" 

are utilized. 

Marine Cone Speaker. This re-entrant 
type of loudspeaker is recommended 
for use under all weather, humidity 
or temperature conditions. The cen¬ 
ter-piece is of non-resonant material; 

horn of heavy gauge aluminum. 

Marine Horn Speaker. This double re¬ 
entrant type, driven by a permanent 
magnet unit, handles up to 50 watts; 
can be used as mike and speaker. 

0° C. the velocity of sound in dry air 
is approximately 1080 feet per sec¬ 
ond and the wavelength is: 

1080 
W = -

100 
W = 10.8 

The baffle length (BL = %W) 
would therefore be 5.4 feet. This is 
the length in feet from the front of 
the cone to the rear, or in other 
words, it is the width of the baffle 
when the low cut-off is to be 100 
cycles. 

It is evident that loudspeakers 
which are mechanically vibrating 
systems having mass and spring 
forces, must vibrate most easily at 
some one frequency. 
Some manufacturers offer tweeter 

combinations (small 3 or 4 inch 
speakers resonant from 3000 to 5000 
cycles) in combination with woofers 
which are the larger 12 or 14 inch 
speakers, resonant at some lower 
frequency. 

To eliminate the effects of me¬ 
chanical resonance damping is neces¬ 
sary and this can be accomplished 
in a number of ways. In the next 
article the damping of resonant fre¬ 
quencies through constant voltage 
inverse feedback in the power am¬ 
plifier will be carefully examined. 

Exponential Horns and Trumpets 

The most popular type of loud¬ 
speaker for outdoor use today is 
the metal, weatherproof exponential 
trumpet, employing a moving coil 
driver. The basic principle of this 
type of trumpet or horn is that the 
cross section area varies as an ex¬ 
ponent of the length. Thus for 
every foot of length, the cross sec¬ 
tion area may double. If the throat 
of such a 4-foot trumpet were 2 
square inches, the cross section area 
(the bell) at four feet would be 32 
square inches. The ratio of expan¬ 
sion varies with different manu¬ 
facturers of exponential trumpets. 
Some increase at a higher, others at 
a lower rate than the example. 
The low frequency cut off of the 

exponential trumpet is a function of 
the taper or rate of expansion. The 
lower the rate of expansion, the 
lower the cut off frequency. If the 
cross section area of a given trumpet 
in length the low frequency cut off 
doubles with an increase of 8 inches 
will be approximately 115 cycles. 
Should the cross section area double 
with an increase of 4 inches in 
length, the cut off frequency would 
be 230 cycles. 
The actual length of the horn is a 

determining factor in the elimina¬ 

tion of mechanical resonance, rat¬ 
tling and vibration. If the diameter 
of the mouth or bell is approximately 
1/4 to 1/5 of the wavelength corre¬ 
sponding to the cut off frequency, 
resonance will be reduced to a 
minimum. 

It is apparent, since cut off is a 
function of the exponential rate of 
expansion and resonance and re¬ 
sponse is a function of the length, 
that these two conditions must be 
considered jointly in the design or 
evaluation of the horn. 
The principal advantages of the 

exponential trumpet over the older 
types of horn are its wider response, 
the more efficient coupling of the 
driver and air, the reduced distor¬ 
tion and the elimination of reso¬ 
nance. By this elimination, acoustic 
feedback conditions are reduced— 
resulting in broader applications and 
less troublesome installations. 

Choosing Speaker Size 
To obtain a cut off as low as 115 

cycles with a minimum of resonance 
and distortion, it can be seen that 
the exponential trumpet would of ne¬ 
cessity be quite long. For example, 
if it is desired to employ a horn 
with a cutoff at 115 cycles in con¬ 
junction with a driver unit having a 
% inch diameter opening, the related 

Below—LEFT. A complete high-fidelity system. Used in theatres, and auditoriums like Madison Square Carden. Usually employed 
in multiples. RICHT— a multi-cellular horn with 2 driver units. Used alone for voice reproduction only, or in a 2-way system 
to reproduce frequencies above 400 c.p.s. In latter case, extensive use is in high fidelity installations, such as auditoria, etc. 



wavelength would be: 
1080 
- = 9.4 feet 
115 

Dividing the wavelength by 4.5 to 
obtain the required diameter of the 
bell results in 2.1 feet or 25 inches. 
The area of the bell (irr2) is 490.62 
sq. in., the area of the throat is .2 
square inches. With the first in¬ 
crease of 8 inches in length, the cross 
section area is .4 square inches. With 
the second increase of 8" in length, 
the cross section area becomes 8 
square inches. The third 8" length 
increase results in a cross section 
area of 16 inches and so forth until a 
cross section area of 490.62 square 
inches is achieved. This can be de¬ 
termined as 108 inches in length 
. . . a nine foot trumpet. 
Many methods for reducing the 

overall length of the exponential 
trumpet have been employed. Coil¬ 
ed, folded and divided trumpets 
were most common until a short few 

the line is to make certain that the 
inductive reactance ( XL = 27r fL ) of 
the primary winding, when the sec¬ 
ondary is unloaded, is at least five 
times the reflected load—at the low¬ 
est frequency to be amplified. The 
reflected load is obtained from the 
formula : ZRL = N2ZSL where ZRL is 
the reflected load, N2 is the trans¬ 
former turns ratio squared and ZSL 
is the proper load on the secondary 
winding. 

If XL is lower than the value de¬ 
termined by the above procedure a 
loss of low frequency response will 
result. It is conceivable that such a 
condition might be desirable in some 
cases. This would be so when it is 
desired to deliberately attenuate a 
low frequency resonant speaker. 
Transformer losses also affect the 

accuracy of the formula, ZRL = 
N2 ZSL . If the resistance of the sec¬ 
ondary winding is relatively high 
with respect to the secondary load, 
the value of ZRL will be higher than 
calculated. Transformer magnetic 
core losses cause the reflected impe¬ 
dance to decrease from the calculated 
value. (Note:—The next article in 
this series will deal in detail with 
the relationship between the ampli¬ 
fier power stage and the output 
transformer.) 

A 9-unit Aeroplane Horn Speaker. A trum¬ 
pet recommended for high-intensity, di¬ 
rectional sound projection (up to 3 miles, 
ground). Weatherproof. Bell 30" diame¬ 

ter, 54" over-all l'••-gth. 

years ago when the ¿flex (or re¬ 
entrant) trumpet v is developed. 
The reflex is an exponential horn, 
folded in upon itself in such manner 
that the acoustic chamber is reflexed 
and the overall length is greatly re¬ 
duced while maintaining the acous¬ 
tic length. A typical reflex trumpet 
of current manufacture compresses 
an acoustic length of 6 feet into an 
overall length of twenty-six inches. 
The driver units employed with 

the exponential trumpets are moving 
coil dynamic units of special con¬ 
struction. They are extremely effi¬ 
cient compared with cone type units. 
Where a cone speaker employing the 
old type projector may be 10% to 
15% efficient, the current reflexed 
exponentials are 30% to 50% 
efficient. 

Speaker Transformers 

In any amplifying system, the out¬ 
put and line matching transformers 
are of vital importance in relation to 
the speakers. 
A good method for selecting an 

output transformer for transferring 
the power from the output stage to 

Multiple Speaker Problems 

Amplifier systems generally in¬ 
volve the use of a number of speak¬ 
ers, each requiring different amounts 
of driving power, and in many cases, 
the speakers are located at consider¬ 
able distances from the amplifier. 
When speaker lines are of short runs, 
it is satisfactory to run them at voice 
long lines must be run, and doing so 
at so low an impedance would result 
in power loss in the line. Running 
high - impedance lines would, of 
course, result in appreciable attenu¬ 
ation of high frequencies due to 
capacity effects of the line. 
The best procedure is to run lines 

in the order of 200 to 600 ohms, and 
to use line-matching transformers at 
the speakers to properly load the line 
and to obtain the desired driving 
power in the various speakers. Prac¬ 
tically all commercial amplifiers to¬ 
day employ output transformers with 
multi-tapped secondaries providing 
lines of 2, 4, 8, 15, 250, 500 and 1000 
ohms to permit various arrange¬ 
ments of speaker circuits and prac¬ 
tically all amplifiers are designed 
with inverse feedback circuits to 
provide good regulation, when speak¬ 
er loads are varied. 

In order to select the correct line 
matching transformer to transfer 

(Continued on page 25) 

Fig. 1. Output Stage Employing Crystal 
Speaker— C prevents DC from effecting 
the crystal. Its capacitive reactance should 
be small enough at lowest frequency to be 
amplified, so there will be no a.c. drop 

across it. 

Auditorium Horn Speaker— not re-entrant 
but a continuous horn 7 ft. long, in a 
space 21 Vg inches by 26 Vz inches by 

23 Vz inches. 

Fig. 2. Effective Circuits of Output Stage. 
Crystal has characteristics of condenser 
(C) L and C are sometimes resonated to 
improve crystal output at point of low 

efficiency. 
Load on output tube (Zeff) varies with 
frequency; can be calculated by measuring 
L and C and computing Zeff including R. 
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SECTION XXXII 

OUTPUT INDICATORS 
’ AND THEIR APPLICATIONS 

* Many of us are inclined to think 
of output indicators as being only 
those devices which we hook across 
some portion of the power output 
stage for aligning purposes. Modern 
output indicators appear in a wide 
variety of types and perform a num¬ 
ber of functions in addition to their 
application in aligning. There are 
output indicators which connect into 
r-f and i-f sections of receivers un¬ 
der test, where they serve to indicate 
signal levels, or changes in signal 
levels, and thus help to localize the 
causes of fading, intermittent oper¬ 
ation or noise, and other irregular 
manifestations in radio receiver per¬ 

formance. Apart from the radio 
servicing field, with which we are 
primarily concerned, various types 
of output indicators are also used in 
p.a. work, broadcasting and allied 
branches of radio. 

Often devices which bear other 
names are employed as output in¬ 
dicators. Thus a vacuum-tube volt¬ 
meter may be used as an output in¬ 
dicator; so likewise the copper-oxide 
rectifier meter which forms the basis 
of many volt-ohmmeters. More mod¬ 
ern output indicators are the r-f and 
a-f channels of the Chanalyst and 
other signal-tracing instruments. 
The tuning indicator tube used in 

Fig. 1. In (A) is shown the simplest form of half-wave rectifier circuit. This circuit 
cannot be used when the circuit to which it is connected contains a blocking con¬ 
denser. In (Bl this limitation is overcome and improved rectification is secured. 

The diode circuit <C) is simple and efficient. 

14 

many receivers serves as an excel¬ 
lent output indicator. The funda¬ 
mental difference between a device 
which is purely an output indicator 
and other devices which may be used 
for the same purpose but which bear 
other names is that the output indi¬ 
cator, as such, needs to show only 
changes in signal strength—it need 
not be calibrated in volts, decibels, 
or any other units. 

Rectifying the Signal 

Because all output indicators func¬ 
tion on signals while most indicat¬ 
ing devices operate on d.c., it follows 
that some means of rectifying the 
signal is generally required. When 
the output indicator takes the form 
of a small lamp or neon bulb, of 
course no rectifier is required. But 
such indicators, which rely upon 
variations in brilliance to show rela¬ 
tive signal levels, are not as satis¬ 
factory as other types. More often 
the indicating device is a d-c meter 
or a “magic eye” and, for such, a 
rectifier is required. The simplest 
type of rectifier circuit is the half¬ 
wave arrangement. Various circuits 
of this type are shown in Fig. 1. 

In Fig. 1A, the rectifier may be a 
copper-oxide or crystal of the car¬ 
borundum or silicon variety. The lat¬ 
ter are seldom used. The rectifier 
functions because it passes current 
better in one direction than in the 
other. In a good rectifier, the re¬ 
sistance in the conducting direction 
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will be from 25 to 50 times that in 
the reverse direction. Thus more 
current will pass through the meter 
in one direction than in the other 
and the pointer will deflect accord¬ 
ingly. 

Low Resistance Section Checks 
Because a closed metallic circuit is 

necessary for a d-c meter to show an 
indication, the circuit of Fig. 1A 
will not operate if a blocking con¬ 
denser is used, as would normally be 
required when hooking up to the out¬ 
put tube plate for aligning purposes 
in order to prevent the high d-c volt¬ 
age from likewise providing a read¬ 
ing. This circuit may only be used 
across such e'ements as power trans¬ 
former secondaries, voice coils, and 
other parts which have low d-c re¬ 
sistance. When connected across a 
high resistance, the resistance adds 
to that already present in the output 
indicator circuit and thus reduces 
the meter reading. 
The circuit of Fig. IB is an im¬ 

provement in that better rectification 
is obtained. In the forward direction 
current passes through the series 
rectifier and the meter; in the re¬ 
verse direction the shunt rectifier 
forms a low-resistance path for most 
of the current and thus provides a 
better effective ratio of rectification. 
This is especially the case when the 
meter resistance is high compared 
to that of the rectifier in the con¬ 
ducting direction. Such a circuit is 
necessary when the series resistance 
is high. Under such conditions the 
ratio of the current flowing through 
the rectifier in the conducting direc¬ 
tion to that flowing in the non-con¬ 
ducting direction is very small, be¬ 
cause the change in resistance of the 
rectifier between the conducting and 
non-conducting directions causes but 
a small variation in total circuit re¬ 
sistance. Since a large ratio of 
change in circuit resistance between 
the non-conducting and conducting 
directions is necessary for good 
rectification, such as is provided by 
Fig. IB—in which the resistor R is 
not effectively a part of the rectifier 
network — better operation is se¬ 
cured. Further, operation with a 
blocking condenser is possible. 

In the half-wave circuit of Fig. 
1C, some of the limitations of the 
preceding circuits are overcome. Be¬ 
cause, unlike the copper-oxide recti¬ 
fier, the diode has almost infinite re¬ 
sistance in the non-conducting direc¬ 
tion, there is no need for the shunt 
rectifier, shown in Fig. IB, to pro¬ 
vide better rectification. By substi¬ 

tuting a resistor Rl in shunt with 
the diode, a return path for the 
rectified current is provided and the 
circuit may be used with a blocking 
condenser in series. This adapts it 
to output indicator applications 
where connections to points at high 
d-c potential are required. 

Full Wave Circuits 

The theoretical maximum indica¬ 
tion provided by a d-c meter used 
with a perfect rectifier is 0.45 of the 
r.m.s. value of the voltage under test, 
assuming a sine waveform is present. 
Since the average copper-oxide meter 
rectifier is only about 80 to 82% 
efficient, the resulting indication is 
reduced to approximately 36% of 
the r.m.s. value when a half-wave rec¬ 
tifier is employed. By using full¬ 
wave circuits, as shown in Fig. 2, 
the resulting meter deflection for a 
given applied vo’tage is doubled. 
And, if diodes instead of copper-
oxide rectifiers are emp'oyed, even 
greater efficiency results because of 
the greater rectification efficiency of 
the tube type of rectifier. However, 
the difference in efficiency is not suf¬ 
ficiently great to compensate for the 
far greater convenience and compact¬ 
ness provided by the copper-oxide 
type of rectifier, particularly in the 
applications under discussion. 

In circuits where rectifiers are 
present, the need for a rectifier as a 
part of the output indicator circuit 
is obviated—we can use the rectifier 
already present in the circuit under 
test. This condition is met by the 
avc network which is generally pres¬ 
ent in modern receivers. Here the 
avc diode serves as the rectifier for 
th avc voltage, and anv suitable out¬ 
put indicator may be hooked across 

Fig. 3. The simple indicator tube circuit 
illustrated serves as an excellent output 
indicator when connected across an avc 

circuit and ground. 

the avc system to show changes in 
avc voltage. Because the resistors 
in the avc network are generally 
very high in value, it is not practical 
to connect any but the most sensi¬ 
tive meters directly in the avc cir¬ 
cuit, in order to indicate changes in 
avc voltages. However, it is possible 
to use an electronic voltmeter across 
such circuits; in fact, this instru¬ 
ment is practically ideal for the pur¬ 
pose. 

Tuning Indicators 

The simplest output indicator de¬ 
vice for use in avc networks is the 
tuning indicator shown in Fig. 3. 
This is adaptable to aligning and 
testing operations in precisely the 
same manner that it functions in 
its more common application as a 
tuning indicator. Instead of indi¬ 
cating when various stations are 
tuned in properly, in this application 
it is used to show when each circuit 
in the r-f, oscillator and i-f section 
of the receiver is properly tuned. 
This is done by connecting the indi-

rig. 2. The standard bridge-type rectifier circuit shewn in (Al gives twice the sen-
s.tivity of the half-wave circuits shown in Fig. 1. Diode rectifiers may also be 

employed, as shown in (Bl, with excellent results. 
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Fig. 4. This is a simplified version of an 
electronic voltmeter which can be hooked 
into any avc circuit for aligning purposes. 

cator circuit input across any por¬ 
tion of the avc system, and ground, 
and then each circuit is adjusted in 
turn until maximum closure of the 
eye is obtained. The signal level is 
kept only sufficiently great as to pro¬ 
vide an indication on the eye tube. 
Other operations in peaking the cir¬ 
cuits are performed in precisely the 
same manner as in aligning with an 
audio output meter. The test signal 
need not be modulated; this is an ad¬ 
vantage because many signal gen¬ 
erators show a double peak on the 
signal when modulated, making prop¬ 
er alignment difficult. 

The Electronic Voltmeter 

In Fig. If is the circuit of a typical 
electronic voltmeter, simplified to act 
as an output indicator. The 0-1 ma 
meter in the cathode circuit normal¬ 
ly gives about half-scale deflection 
with no applied input voltage. When 
connected across a circuit in such 
polarity that the grid of the elec¬ 
tronic voltmeter is made more nega¬ 
tive with respect to ground, the 
meter reading decreases; if more 

Fig. 5. A neon bulb and an old output 
transformer form the basis for this out¬ 
put indicator. The rheostat is adjusted 
until the neon tube just glows when a 
signal is fed to the receiver being aligned. 
Connection is made across the receiver 

voice coil. 
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positive, it increases. Thus, when 
connecting across ground and the 
high side of an avc bus in a receiver, 
the meter will deflect in a negative 
direction because the avc voltage is 
always negative. This type of indi¬ 
cator is more sensitive than an elec¬ 
tronic eye and provides an ideal 
means of indicating proper align¬ 
ment of circuits in a receiver. 

There are times when a simple de¬ 
vice is required for aligning which 
will not tie up any critical strategic 
materials, such as meters, rectifiers 
of the copper-oxide variety, or vac¬ 
uum tubes. One instrument which 
meets these requirements is shown 
in schematic form in Fig. 5. The 
transformer, Tl, may be any dis¬ 
carded output transformer whose 

Fig. 6. The cathode-ray oscilloscope is 
an ideal output indicator. The vertical 
amplifier is connected to the circuit 
(preferably from grid to ground of an 
audio stage). The height of the image 
(A-B) increases as the tuned circuits 

are brought into alignment. 

windings are intact. The secondary 
is used as the primary for this ap¬ 
plication, and connects across the 
speaker voice coil of the receiver to 
be aligned. Across the normal plate 
winding of the transformer is con¬ 
nected a %-watt neon bulb. The 
transformer serves as a means of 
stepping up the signal voltage across 
the speaker voice coil to a value suf¬ 
ficient to actuate the neon tube. The 
adjustable rheostat in series with 
the neon bulb serves as a means of 
limiting the current through the 
bulb and of adjusting the brilliance 
while the receiver circuits are being 
pulled into alignment. 

The C-R Oscilloscope 

The output indicator de luxe is of 
course the cathode-ray oscilloscope. 
This is the only instrument which 
provides at once an indication of the 
waveform and amplitude of the sig-

SECTION XXXII 

nal wave. Although a ’scope is not 
calibrated to indicate the actual val¬ 
ue of the voltage under test, this 
may be determined if desired by 
feeding various known voltages to 
the ’scope and calibrating the gain 
control in the manner indicated in 
the diagram, Fig. 6. 

In broadcast studios, and often in 
p.a. systems, some means of monitor¬ 
ing the sound output level is re¬ 
quired. The VU meter shown in 
schematic form in Fig. 7 is one which 
is often employed in communication 
apparatus. The potentiometers R2, 
RS and Ri are arranged in a con¬ 
stant-impedance network so that the 
load on the circuit to which the YU 
meter is connected remains constant. 
This is necessary in order that ad¬ 
justment of the signal level fed to 
the meter will not change the volume 
level in the line to which it is con¬ 
nected. This is important because 
otherwise changes in the adjustment 
of the measuring device, such as 
switching from one scale to another, 
would cause a change in the volume 
level in the line. 

For P.A. Use 
In p.a. systems, less elaborate vol¬ 

ume level indicators are satisfactory. 
Practically any of the copper-oxide 
voltmeters serves the purpose satis¬ 
factorily, though it is better to use 
a full-wave rectifier type. The half¬ 
wave rectifier lops off a portion of 
the positive half of the signal when 
connected across a high-impedance 
circuit, often causing noticeable dis¬ 
tortion. The v-t voltmeter type of 
indicator is ideal for this sort of 
service because it places negligible 
load on the circuit under test. 
The practice of monitoring r-f as 

well as a-f signal levels has devel¬ 
oped during the past few years, as 
a result of the general adoption of 
signal-tracing instruments. Such in¬ 
struments may be connected to r-f 
or i-f sections of intermittently op¬ 
erating receivers and will provide an 
instantaneous indication of any 
change in signal level in the circuit 
under test. This is particularly de-

$1 .00 PAID FOR SHOP NOTES 
Write up any "kinks" or "tricks-of-

the-trade" in radio servicing that you 
have discovered. We will pay SI in 
Defense Stamps for such previously un¬ 
published "SHOP NOTES" found ac¬ 
ceptable. Send your data to "Shop 
Notes Editor," RADIO SERVICE-DEAL¬ 
ER, 132 W. 43rd St., New York City. 
Unused manuscripts cannot be re¬ 
turned unless accompanied with 
stamped and addressed return en¬ 

velope. 
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sirable in many forms of intermit¬ 
tent troubles where the slight elec¬ 
trical disturbance resulting from the 
connecting of a lead or the touching 
of a test prod to the receiver is suf¬ 
ficient to restore operation, often for 
a considerable period. By continu¬ 
ously monitoring r-f, i-f, avc and 
audio circuits, a glance at each of 
the monitoring units when the set 
under test “cuts out” tells where the 
signal level has changed and thus 
provides a guide to the analysis and 
localization of the trouble. 

A Simplified R-F/l-F Indicator 

A simplified version of an r-f or 
i-f indicating device, along the lines 
of that used in some signal tracing 
instruments, is shown in Fig. 8. As 

Fig. 8. The simplified RF-IF channel shown may be used for moni-
foring purposes in either r-f or i-f circuits when testing intermittents. 

shown, this consists of a single-stage 
r-f amplifier feeding a diode detec¬ 
tor and indicator tube. Connection 
to the receiver circuit is made 
through an isolating condenser, gen¬ 
erally formed by simply spacing a 
terminal a fraction of an inch from 
the internal conductor of a shielded 
cable. The resulting capacity be¬ 
tween the probe tip and the cable 
wire is very small—of the order of 1 
mmf., so that the detuning effect on 
the circuit to which the probe is con¬ 
nected is negligible. This feature is 
obtained at the sacrifice of sensitiv¬ 
ity, since only a small portion (about 
l/100th or less) of the signal volt¬ 
age at the prod reaches the grid of 
the amplifier tube. As a result, the 
signal in the circuit under test must 
be pretty strong, or there must be 
considerable amplification of the sig¬ 
nal in the signal tracing instrument, 
if a satisfactory indication is to be 
obtained. In the circuit shown in 
Fig. 8, the signal stage amplifier will 
provide sufficient gain to check a 
signal level in i-f stages, but will not 
be enough to detect any but the most 
powerful r-f signals. In commercial 
signal tracing instruments, a three-
stage high-gain amplifier is general¬ 
ly used, permitting closure of the in¬ 

Fig. 7. For broad¬ 
cast and p.a. work, 
the VU meter can 
be connected across 
an audio line and 
the level adjusted 
without disturbing 
the circuit, because 
of the constant-
impedence network 

employed. 

dicator eye for signal levels of about 
5 millivolts. A range of operation of 
from 90 to 1600 kc is obtained, in 
three frequency bands. The sensi¬ 
tivity of the amplifier is controlled 
by means of a rheostat, as shown, in 
the cathode circuit. 

Checking Audio Stages 

For audio stages, and for use as 
an indicator in p.a. systems and the 
like, the indicating device shown in 
schematic form in Fig. 9 is recom¬ 

mended. This is along the lines of 
the audio channels used in signal¬ 
tracing apparatus. Here the audio 
signal is fed directly to the 6SQ7 
high-mu triode amplifier, thence to 
the rectifier diodes of the same tube. 
The resulting rectified voltage is ap¬ 
plied to the 6E5 indicator-eye grid. 
This type of audio channel is suffi¬ 
ciently sensitive to provide full clos¬ 
ure of the channel eye for an input 
signal of approximately 0.1 volt, rms. 
Connection is made directly to the 
circuit under test, since there is no 
need for the small probe condenser 
in a-f circuits because such circuits 
are not tuned. 

Let us consider some typical ap¬ 
plications where several output indi¬ 
cators are used to detect intermit¬ 
tent noise, fading, or inconsistent 
operation. We know that any effort 
to check the receiver in the usual 
manner as soon as the trouble ap¬ 
pears is likely to cause the set to 
commence performing normally, a 

Fig. 9. This AF channel circuit, used in signal tracers, may be used 
either for aligning or monitoring purposes. It is a valuable adjunct 

for checking intermittents. 
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condition which may last for hours 
or even days before the trouble again 
shows up. When we have several in¬ 
struments connected into key cir¬ 
cuits, however, the danger of upset¬ 
ting the circuits by the minute shock 
excitation induced when a test prod 
is touched to a critical point is at 
once eliminated. 

For example, in the typical re¬ 
ceiver circuit of Fig. 10, the num¬ 
bered points in the circuit represent 
places where output indicators, or 
voltmeters (in some instances), may 
be connected to monitor the receiver 
performance. Thus, if we couple 
loosely to the receiver loop a lead 
from our test oscillator and thereby-
feed a signal into the receiver at 
point 1, we should be able to pick up 
the same signal at the various other 
points numbered on the diagram. 
After passing through the r-f ampli¬ 
fier, the signal will be stronger at 
point 12 than at point 1. Because of 
the conversion gain contributed by 
the 12SA7, the signal level at point 
7 will be much greater than at point 
2. At point 3, the signal will have 
substantially the same strength as at 
point 7. At point 8, there will be the 
gain of the i-f stage to amplify 
further the i-f signal. At point 4, 
there will be little i-f signal present, 
because it will have been bypassed 
by CIO—this point is used to check 
the avc voltage. At point 9, the audio 
voltage is initially checked, and ap¬ 
pears again, much amplified, at 
points 10 and 5, to which any audio 

This country needs servicemen for serv¬ 
icemen. with the parts situation as it is. 

output indicator of the high im¬ 
pedance type may be connected. For 
the purpose of checking intermittent 
performance, the loudspeaker itself 
serves as a perfectly good indicator 
of conditions in the output stage, 
and thereby obviates the need for an 
instrument to monitor this stage. 

It is not necessary to connect an 
indicator at each of the enumerated 
points, although the more indicators 
which are connected in to the cir¬ 
cuits the more closely the trouble 

may be localized when it appears. 
Let us assume that we connect an r-f 
indicator, such as that illustrated in 
Fig. 8, to point 3. Here it will indi¬ 
cate the signal level after the signal 
has been amplified by the r-f stage 
and the converter. If any trouble 
appears in the receiver which affects 
the operation of this small section 
of the receiver, the indicator will 
register this change. For example, if 
the cause of intermittent operation 
were an intermittent coupling con¬ 
denser C13—not at all improbable, 
by the way, as most of us realize-— 
the output signal level indicated by 
the speaker would drop, but the sig¬ 
nal level at point 3, where we have 
our indicator hooked on, would re¬ 
main the same. Thus we know at 
once that none of the circuits ahead 
of the point to which we are con¬ 
nected is, under such circumstances, 
at fault. 

Checking the Power Source 

Suppose, though, the trouble were 
an intermittently operating electro¬ 
lytic in the power supply circuit. 
Because the power supply is common 
to the r-f, i-f and a-f circuits, any 
trouble which originates in it will 
be reflected in sub-normal perform¬ 
ance of every section of the receiver. 
Then it would not make any differ¬ 
ence how many indicators we had 
connected along the signal-carrying 
circuits—we could never localize the 
cause. But if, in addition, we hook 

(Continued on page 26) 

Fig. 10. In this typical receiver circuit, points of connection when monitoring intermittents are numbered. The return con¬ 
nection is made to the receiver chassis. Selection of test points is discussed in the text. 
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RADIO SERVICE ENGINEERING 

Part 2 • by Harold Davis • 

This is the second in a series of articles in which Mr. 
Davis illustrates how fundamental radio formulas 
may be applied to everyday radio service problems. 

DUE to the difficulty in obtaining 
replacement tubes, the impor¬ 

tance of being able to calculate the 
resistance and “wattage” (watts 
power) of filament dropping resis¬ 
tors is accentuated. Few of the 12-
volt series of tubes are available, 
making it necessary to substitute 
similar types of the 6-volt line. As 
these tubes are almost invariably in 
a series-connected filament circuit, 
and because the 12-volt tube group 
draws only half the current of the 
6-volt types, substitution of them 
constitutes quite a problem. 
The first consideration is that cur¬ 

rent flowing in a series circuit is the 
same in all portions. Accordingly, 
a 6-volt tube drawing 0.300-amp. 
cannot be placed in a circuit with 12-
volt tubes drawing only 0.150-amp. 
That is they cannot be employed 
without a little circuit tinkering. 

Practical Examples 

Most of the small sets using 12-
volt tubes utilize the common 5-tube 
circuit, consisting of a converter, 
i.f., and 2nd-detector—1st audio, all 
12-volt types. The other two tubes 
are usually a 35L6 and a 35Z5, both 
with 35-volt heaters. All these tubes 
draw 0.150-amp. 
We will assume that the 12SQ7 is 

defective, and that it is to be re¬ 
placed with a 6SQ7 drawing 0.300-
amp. It will be necessary to raise 
the entire network to one drawing 

0.300-amp. This can be done by con¬ 
necting the other two 12-volt tubes 
in parallel, after which the two 35-
volt tubes are connected in parallel. 
This doubles the current drain but 
cuts the voltage drop in half. The 
total drop is now 35 plus 12 plus 6 
or 53 volts {Fig. 1), leaving 62 
(115 — 53 = 62) volts to be dropped 
with a resistance line cord. The 
value of this cord can be found by 
substituting in the formula, 

R = (E/I) 
R = (62/0.300) 
R = (620/3) multiply both fig¬ 

ures by 10 to remove deci¬ 
mal 

R — 206 ohms, approx. 
A standard 200-ohm cord would be 
satisfactory. 

(Note. — The author has chosen 
115 V. as the line potential, in his 
formulas, rather than the generally 
accepted value of 117 volts. The 

serviceman, however, should make 
certain of his line voltage before 
applying these formulas. Also, the 
more convenient figures of 6 V. and 
12 V., for heater ratings, have been 
utilized, and help simplify calcula¬ 
tions. In practice, however, the 
actual ratings of 6.3 V. and 12.6 V., 
respectively, must be used.—Editor) 

Should the set have four 12-volt 
tubes, the solution would be to 
change two of them to 6-volt types, 
connecting the other two in parallel 
as well as the 35-volt output and 
rectifier tubes. 

Should one of the 35-volt tubes 
require replacement, the procedure 
would be to change both of them to 
the 25-volt types (25Z5 and 43) in 
series operation. The heaters of two 
of the 12-volt tubes must be paral¬ 
leled to raise the current drain and 
the third must be replaced with a 6-
volt 0.300-amp. type. This will raise 
the entire network to a 0.300-amp. 
circuit with a voltage drop of 25 
plus 25 plus 12 plus 6 or 68 volts. 
This will leave 43 volts to be dropped 
across the line cord (115 — 68, see 
Fig. 2). The value of this resistance 
line cord can be found by formula as 
above and will be approx. 143 ohms. 

In this case provision for pilot 
lights must be made, as they are 

Fig. 1. When a 12-volt tube is replaced by a 6-volt tube, a 200-ohm resistor 
is required to achieve a 62 volt drop. The method of computing the resistor 

value is described in the text. 
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Fig. 2. Two 25-volt tubes are sometimes used to substitute for one drawing 
35 volts. In revising the circuit the proper voltage drop must be computed 

to compensate for the different values. 

usually operated from a tap on the 
35Z5. If two brown-bead lamps are 
used in series, a very convenient way 
of connecting them is to leave the 
three 12-volt tubes in the set, con¬ 
nect two in parallel and connect the 
two pilot lamps across the third 
(Fig. 3). 
The total heater drop is now 75.2 

volts, and the line cord resistance 
would figure approximately 135 
ohms, which is a standard-value cord. 

Should no provision for pilot lamps 
be necessary the third 12-volt tube 
could still be used and the current 
drain raised by connecting a shunt 
resistor across the heater, the value 
of which can be found by the formu¬ 
la, 

R = E/I 
where E is the 12.6 V. heater and I 
is 0.150-amp. heater current. 

R = 12.6/0.15 
R = 1260/15 
R =84 ohms. 

The formula for this shunt resis¬ 
tor where the answer is not obvious 
is, 

Heater shunt resistor = 
Heater Voltage 

Current desired — Heater current. 
Example: To raise the current 

drain on a 70L7GT from 0.150- to 
0.300-amp., so as to replace a 
32L7GT, would require a shunt re¬ 
sistor across the heaters of, 

70 
Shunt =- = 

0.300 — 0.150 
70 
- = 465 ohms 
0.150 

Substitution of tubes will often 
upset pilot lamp circuits, and it will 
be well for the serviceman to learn 
to design circuits to replace these. 
There are several simple ways of 
lighting pilot lamps. If the lamp 
draws the same current as the tubes, 
it may be used in series with them. 
The brown-bead lamps draw 0.150-
amp. and the blue beads 0.250. Sub¬ 
stitution in the above formula will 
give the resistor value required 
across this lamp in order to use it in 
series with 0.300-amp. tubes. In this 
case the resistor value will be 120 
ohms. 
The watts rating of this resistor 

can be found from the formula, 

W = FR (I in amperes) 
W = 0.05 X 0.05 X 120 (The 

current drain through the 
resistor is only 0.05-amp.) 

W = 0.0025 X 120 = ,3-watt 
or, if the decimal is to be removed, 
the following formula, 

FR 
W =- (I in milliam-

1,000,000 peres) 

50 X 50 X 120 
W =- = 

1,000,000 

300,000 
- = 0.3-watt 
1,000,000 

Connecting pilot lamps in series 
with tube heaters is not good prac¬ 
tice because the lamps heat quicker 
than the tube heaters and will “flare 
up” when the set is first turned on. 
This surge causes short lamp life, 

Fig. 3. Pilot lamps act as resistors. In this particular circuit 2 are used in 
series to draw the equivalent current of a 12-volt tube which has been omitted 

in modifying the circuit. 

and when the lamp burns out, the 
filament circuit is broken. 
A better way is to insert a re¬ 

sistor in series with the filaments 
and shunt the pilot lamp across it. 
The size of this resistor can be found 
by substituting in the following 
formula : 

R = E/I, where E is the lamp 
voltage and I is the current 
drain of the series circuit. 

To light two brown-bead, 0.150-
amp. lamps connected in series would 
require a drop of 12 volts. This could 
be developed across a resistor of 40 
ohms connected in series in a 0.300-
amp. network, calculated as follows: 

R = 12/0.300 
R = 120/3 
R = 40 ohms. 

The lamps will not burn to full 
brilliancy, but will be satisfactory 
and will last much longer. 
The voltage drop across the lamps 

when connected in series with the 
filaments, and the resistor when used 
to develop the voltage for the lamps, 
must be taken into consideration 
when calculating the size of the line 
cord. 
The rating of the resistor in the 

above case is 3.6 watts, found by 
substituting in the formula, W = 
FR. 
The ohms value of this resistor 

can always be up as much as 50% 
because the effective resistance is 
lowered by the shunt load of the 
lamp. 

Condensers and Capacity 
In general, the radio serviceman 

is required only to replace condens¬ 
ers of known characteristics. In 
some cases, however, he may be re¬ 
quired to calculate capacity values 
and capacitative reactance. 
The basic formula for finding ca¬ 

pacitative reactance is: 
1 

Xc =- where, 
6.28 X f X c 

Xc = reactance 
f = frequency being used in 

cycles 
c = size of condenser in farads. 

To substitute everyday radio prob¬ 
lems with this formula is difficult 
because we always work either with 
the microfarad (one-millionth of a 
farad), or the micromicrofarad (one¬ 
millionth of a microfarad). 

If the circuit operates at radio 
frequency, the frequency will be ex¬ 
pressed in kilocycles (a thousand 
cycles) . 

Fortunately, we have available 
formulas for finding Xc that permit 
the use of microfarads and kilocycles 
directly. They are as follows: 
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159,000 
Xc =- , where, 

f X c 
f = frequency in cycles 
c = capacity in microfarads. 

This is an ideal formula for working 
with audio frequencies. If the fre¬ 
quency is in kilocycles the following 
formula is better: 

159 
Xc =- , where 

f X c 
f = frequency in kilocycles 
c = capacity in microfarads. 

When the reactance (capacitative) 
of a condenser at a given frequency 
has been found, the figure may be 
substituted directly in Ohm’s Law 
formulas as though it were resist¬ 
ance. 
The most popular transposition of 

the above formula is the one which 
permits solving for C. It is. 

159,000 
C =- , where, 

f X Xc 
f = frequency in cycles 
Xc = capacitative reactance of 

the desired condenser. 
With the exception of tuning con¬ 

densers, those encountered by the 
serviceman have one function : to 
pass only alternating current. All 
coupling, bypass, bias, and de¬ 
coupling condensers perform this 
function. The size of these con¬ 
densers may not be critical, and 
variations up to nearly 10 times rec¬ 
ommended values may in some cases 
be tolerated. 
The minimum size of a coupling 

condenser has been reached when ex¬ 
cessive low-frequency attenuation is 
encountered. This figure is arrived 
at by the acoustical limitations of 
the speaker and baffle. For example, 
it is of little use to pass frequencies 
below 150 cycles to a loudspeaker 
that will not reproduce them, and to 
do so simply uses up an appreciable 
amount of the output tube’s power 
capability, for which nothing useful 
is received in return. 

Coupling condensers which are 
larger than necessary can also cause 
momentary blocking. 

Following is a table showing the 
proper capacity value to be used with 
a series of popular-size grid resis¬ 
tors, for high-fidelity reproduction. 

Grid Resistor Xc 
10,000 5,000 
50,000 25,000 

100,000 50,000 
250,000 125,000 
500,000 250,000 

1,000,000 500,000 
From this it can be seen that for 

high-fidelity reproduction the capaci¬ 
tative reactance of the coupling con¬ 

denser should be approx, one-half the 
resistance of the grid resistor. High 
fidelity is based on the assumption 
that the reproduction of all frequen¬ 
cies from 12.5 to 10,000 cycles-per-
second is the same. Few circuits are 
required to reproduce frequencies as 
low as 12.5 cycles, and accordingly 
coupling condensers having smaller 
capacity values (and greater react¬ 
ance) can be used. 
To determine what value of con¬ 

denser would be used with a 500,-
000-ohm grid resistor, the formula 
given above could be transposed to 
solve for capacity instead of react¬ 
ance. The reactance given in the 
table is substituted in the formula 
as follows: 

159,000 
C =-

f X Xc 
159,000 

C =-
12.5 X 250,000 

159 
C =- or 0.05-mf. 

12.5 X 250 
As previously stated, this value is 

for high fidelity only. Should the 
coupling condenser be for a small 
set capable of passing no frequencies 
lower than 100 cycles, the size of the 
condenser would be found as follows: 

159,000 
C =-

100 X 250,000 
159 

C =-
100 X 250 
159 

C =- or 0.006-mf. (ap-
25,000 prox.) 

Following the same procedure, 
coupling condensers for use with any 
size grid resistor and to pass any 
desired frequencies can be found. 

Bypass Condensers 

Condensers placed in shunt with 
bias resistors should be much lower 
in reactance at the lowest frequency 

"My assistant is just a little new at 
this business!” 

expected to be passed, than the re¬ 
sistance of the resistor. In other 
words, the lower the bias resistor 
value, the higher must be the bias 
condenser capacity. A triode requir¬ 
ing a low-value bias resistor will 
require a high-value condenser in 
shunt to it. Reactance varies with 
frequency and capacity. 

Suppose a pair of 6F6s in push-
pull are biased by a 200-ohm resis¬ 
tor. What size condenser should be 
used as a bypass if frequencies of 
50 cycles and above are to be trans¬ 
mitted to the speaker? 
Assuming a condenser whose re¬ 

actance is 1/5 that of the resistor, 
is satisfactory, we must find the 
value of a condenser whose reactance 
at 50 cycles is 40 ohms. 

159,000 
C =-

50 X 40 
159,000 

C =-
2,000 
159 

C =-
2 

C = 75 mf., approx. 
Actually, a 50-mf. condenser is 

commonly used, as the frequency 
most manufacturers “shoot at” is 
seldom as low as 50 cycles. 
Bypass condensers should be many 

times lower in reactance than the 
circuits they bypass. Most bypass 
condensers, other than those in cath¬ 
ode circuits, are used in r.f. circuits 
where the frequency is expressed in 
kilocycles, and to find these values 
the formula used is, 

159 
C =-

F X Xc 
The reactance of a condenser at 

radio frequencies is surprisingly 
low. The reactance of a 0.1-mf. unit 
at 550 kc., the lowest broadcast fre¬ 
quency is, 

159 
Xc =-

550 X .1 
159 

Xc =- = 2.8 ohms, approx. 
55 

Solving for Frequency 

Another transposition of the re¬ 
actance formula permits the service¬ 
man to check the manufacturer of 
well-designed sets and see what min¬ 
imum frequency the instrument will 
pass. 

This formula solves for frequency 
as follows : 
A receiver using a 250,000-ohm 

grid resistor and a 0.005-mf. 
coupling condenser was designed to 
transmit evenly, frequencies as low 
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159,000 
F = -

C X Xc 
159,000 

F =-
.005 X 125,000 
159,000 

F - = 250 cycles, ap-
.625 prox. 

The figure 125,000 is obtained 
from the table showing Xc values 
for given grid resistors. 

It might be well to mention that 
in all problems given in this series, 
the “low frequency” mentioned is 
not to be taken as absolutely the low¬ 
est frequency the set will pass. It 
means the lowest frequency that can 
be passed before attenuation begins. 
However, these formulas are figured 
on a basis of only 1 db. loss at that 
particular low frequency, and at¬ 
tenuation much greater than this is 
permissible without seriously affect¬ 
ing the reproduction of the set. Low-
frequency attenuation is greatly 
compensated for in most sets by the 
tone control. 

Inductance 
There are very few problems re¬ 

lating to inductance that are prac¬ 
tical for the radio serviceman. Even 
if he knew the required inductance 
of an r.f. coil it would be far too 
complicated to attempt to interpret 
this figure in terms of number of 
turns, or any other simple term 
that we could put to work (Do our 
readers agree with Mr. Davis’s opin¬ 
ion? — Editor). An R.F. coil is not 
marked in terms of inductance 
(chokes excepted) or number of 
turns. An i.f. coil is marked simply 
for the band it is to cover. They 
are carefully engineered with far too 
many factors involved to permit any 
simple formula for their calculation. 

However, this article would not be 
complete without at least touching 
on the subject. 
The formula for inductive react¬ 

ance is, 
XE = 2ttFL, where 
X| = inductive reactance 
2tt 6.28 ( a factor) 
f = frequency in cycles 
L = inductance in henries 

As can be seen, the inductive re¬ 
actance varies directly with fre¬ 
quency or inductance. Inductive re¬ 
actance can be substituted directly 
in Ohm’s Law the same as capacita-
tive reactance. The difference be¬ 
tween the two is that current 
through a condenser leads the volt¬ 
age by 90 degrees, while through an 
inductance it lags the voltage by 90 
degrees. Accordingly the use of in¬ 
ductance and capacity in the proper 

< Continued on pune 26) 

NEW BENCH SET-UP 

HAS UTILITY 

From Q. Jenia, proprietor of Range 
Electric & Radio Co., Virginia, Minn., 
comes an interesting photograph of the 
new service bench now installed and 
being used at capacity. 

Says Mr. Jenia, “If told about it, 
some other servicemen may want to 
lineup something similar.” He con¬ 
tinues, “You will notice that our equip¬ 
ment is on a sloping panel, with a 
fluorescent fixture in the canopy under 
the clock. The equipment consists of a 
one-inch oscillograph, below it, a uni¬ 
versal speaker; top center, oscillator 
and wobbulator; below that, a point-
to-point tester; and immediately untier 
the tester, there is a little drawer which 
houses a signal tracer and unit with 
the amplifier speaker just below it. On 
each side of this unit you will see a 
meter type output indicator on the 
right, and on the left a neon type out¬ 
put indicator; a capacity analyzer on 

AND APPEAL 

the upper right hand side with an up-
to-the-minute tube tester just below it. 
“The two chrome bars you see on 

each side of the panel we use as a deco¬ 
ration, also as an aerial and ground 
connection. In the upper cabinets is 
housed a complete set of Rider man¬ 
uals. The upper side cabinets house 
complete stocks of radio repair parts; 
the lower side cabinets house our heav¬ 
ier equipment such as electric drill, 
etc. If you will notice, on the front 
bench apron there are two round open¬ 
ings with drain tile directly in back, a 
convenient place for soldering irons 
when they are hot. 

‘This work bench was built with the 
idea in mind of conserving time. All 
equipment is centrally located so that 
two men can work conveniently without 
being in each other’s way.” 
Thank you, Mr. Jenia. ED. 

KEN-RAD STIMULATES PRODUCTION 

Weekly awards for suggestions tend¬ 
ing to increase production, eliminate 
waste, and promote a greater intensity 
in the war effort are given to employees 
of The Ken-Rad Tube & Lamp Cor¬ 
poration, Owensboro, Kentucky. Orig¬ 
inators of accepted suggestions receive 
cash awards of from $2 to $25. 

ANOTHER STAR 

Last month the Army-Navy award 
for continued excellence of production 
—a white star added to the “E” flag— 
was presented to the Emporium plants 
of Sylvania Electric Products, Inc., in 
token of 6 months of high-quality, high-
quantity output of precision electronic 
devices for the armed forces. 
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Shop Notes. 
Card 1 

PHILCO MODEL 38-4 

(Cain Data) 

Tune receiver, Sig. Anal, and Sig. Gen. to 600 kc. 
Tune receiver for peak on Analyzer’s indicator. Tun¬ 
ing condenser must be roeked for peak on all tests ex¬ 
cept for oscillator. 

Ant. through .01 mfd. Condenser 1.0 600 KC 
6K7G RF amp. grid 29.0 600 KC 
6K7B Plate 82.0 600 KC 
6A8G osc. mod. grid 27.0 600 KC 
6A8G plate 200.0 osc. freq. 1070 KC 
6A8G plate 540.0 IF freq. 470 KC 
6K7G IF amp. grid 100.0 470 KC 

plate 8700.0 470 KC 
6J5G det. grid 3500.0 470 KC 
6J5G AF amp. plate 23.0 400 cps. 
6F6G PPamp. plate to plate 140.0 400 cps. 
AVC at last IF return 12.5 volts DC 

Submitted by Robert Boudreaux 

Data presented as ‘'Shop Sotes commuted Oy service-dealers as a re 
suit of practical experience, is carefully considered before acceptance 
We believe it correct but we assume no responsibility as to results 

ZENITH MODEL 9S262 

Card 2 

(Cain Data) 

Tune receiver, Sig. Anal, and Sig. Gen. to 600 kc. 
Receiver must be tuned for dip on indicator, and sensi¬ 
tivity control set on “distance” position. Rock tuning 
conds. for dip on all tests except oscillator. 

Ant . 
6K7<; 
6K7G 
6L7G 
6L7G 
FL7G 
6K7(¡ 
6K7G 
6H6G 
6F5G 
6F6G 
6F6G 
AVC 

through .0002 mfd. 
RF amp. 

Mixer 

IF amp. 

diode 
1st AF 
output 

at diode return 

condenser 
grid 
plat«' 
grid 
plate 
p!ate 
grid 
plate 
plate 
plate 
grid 
plate 

1.0 600 KC 
4.8 600 KC 

29.0 600 KC 
4.8 600 KC 

240.0 ose. freq. 1056 KC 
180.01 F freq. 456 KC 
100.0 456 KC 

5550.0 456 KC 
2500.0 456 KC 

48.0 volt 400 cps. 
45.0 

125.0 
13.0 

Submitted by Robert Boudreaux 

PHILCO MODEL 39-7 

(Cain Data) 

Card 3 

Tune receiver, Sig. Gen. and Sig. Anal, to 600 kc. 
Receiver must be tuned for dip on indicator, and sensi¬ 
tivity control set on “distance” position. Rock tuning 
conds. for dip on all tests except oscillator. 
Ant. 
6A7 
6A7 
6A7 
78 
78 
75 
75 
41 
41 
AVC 

through .0002 mfd. condenser 
ocs. mod. grid 

plate 
plate 

IF amp. grid 
plate 

diode plate 
triode plate 
output grid 

plate 
at vol. cont. 

1.0 600 KC 
4.5 600 KC 

100.0 osc. freq. 1070 KC 
84.0 470 KC 
13.0 470 KC 

700.0 470 KC 
570.0 470 KC 
10.0 volt 400 cps. 
9.0 

80.0 
5.0 volt DC 

Submitted by Robert Boudreax 

Card 5 

AIRLINE MODEL 5B17 

(Cain Da'ta) 

Tune receiver, Sig. Anal, and Sig. Gen. to 600 kc. 
Receiver must be tuned for dip on indicator, and sensi¬ 
tivity control set on “distance” position. Rock tuning 
conds. for dip on all tests except oscillator. 
Ant . 
1 A7GT 
1 A7GT 
1 A7GT 
1N5GT 
1N5GT 
1N5GT 
1N5GT 
1H5GT 
1 H5GT 
1A5GT 
1A5GT 
AVC 

through .0002 mfd, 
osc. mod. 

1st IF amp. 

2nd 

dicde 
triode 
output 

at diode return 

condenser 1.0 
grid 6.8 
plate 93.0 
plate 
grid 
plate 
grid 
plate 
plate 
plate 
grid 
plate 

1000 KC 
1000 KC 

osc. freq. 1456 KC 
IF freq. 456 KC 

456 KC 
456 KC 
456 KC 
456 KC 
456 KC 

25.0 
5.0 

55.0 
44.0 

2500.0 
1000.0 

11.0 
9.0 

65.0 
4.2 

400 cps. 

DC 

Submitted by Robert Boudreaux 

Card 4 

ZENITH 4K-600 «Chassis 4B01 ) 

(Dead Receiver) 

Frequently this model receiver will not operate after 
new tubes and batteries are installed. Check to see 
whether the old batteries have corroded the chassis, 
components or tube sockets as this is generally the 
cause of complaint. To remedy, apply carbon tetra¬ 
chloride and then carefully sandpaper the battery con¬ 
tact points to remove all signs of corrosion. Do not 
use emery cloth. 

Card 6 

ZENITH 6D410-41 1-413-414-425-426-427-446-455 

(Whistle) 

A high-pitched whistle is sometimes encountered in 
these bakelite chassis models. It is caused by an open 
circuit in condenser C3, mounted on the condenser 
gang. To remedy, replace the defective part with an 
0.1 mfd, 200-volt condenser, Zenith part 22-190. 

Another cause of audio oscillation and howl in these 
models is due to coupling between the audio output 
plate circuit and the diode load bypass condenser. To 
remedy, simply dress the 35L6 plate load (green wire) 
away from the diode load bypass condenser C6. 

Card 7 
SALVAGING TRANSFORMER WIRE 

When replacing I.F. transformers save the old trans¬ 
former’s wire for potential future use. Boil the old unit 
in a mixture of bees wax and paraffin or bees wax 
alone for about 15 minutes. This cleans the wire. Then 
rewind it on fresh spool. 

Submitted by J. E. Simmons I 

Card 8 

SUBSTITUTES FOR G2,2S - G4.4S AND 2S/4S TUBES 

Old Majesties used these tube types. If replacements 
cannot be obtained, change the socket and wire in a 
117Z6. Results will be better than when original tubes 
were used. 

Submitted by J. E. Simmons 
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RIDER MANUALS 
Volumes XIII to VII _ $11.00 each 
Volumes VI to III _ 8.25 each 
Volumes I to V, Abridged _ $12.50 
Automatic Record Changers and Recorders 6.00 

OTHER RIDER BOOKS YOU NEED 
The Cathode Ray Tube at Work 

Accepted authority on subject _ $3.00 
Frequency Modulation 

Gives principles of F.M radio _ 1.50 
Servicing by Signal Tracing 

Basic Method of radio servicing _ 3.00 
The Meter at Work 

An elementary text on meters _ 1.50 
The Oscillator at Work 
How to use, test and repair _ 2.00 

Vacuum Tube Voltmeters 
Both theory and practice _ 2.00 

Automatic Frequency Control Systems 
— also automatic tuning systems _ 1.25 

A-C Calculation Charts 
Two to five times as fast as slide rule. 
More fool-proof. 160 pages. 2 colors_ 7.50 

Hour-A-Day-with-Rider Series— 
On “Alternating Currents in Radio Receivers” 
— On "Resonance & Alignment”— On “Auto¬ 
matic Volume Control”— On “D-C Voltage 
Distribution” _ 90c each 

JOHN F. RIDER PUBLISHER, INC. 
404 Fourth Ave. • New York City 
Export Division : Rocke- International Electric Corp. 
100 Va rick Street New York City. Cable: A KLAR 

SOME presently scarce commodities may 

soon become plentiful, but needs of the 

military preclude the possibility of adequate 

civilian radio servicemen for the duration. 

Therefore, those who are left at home 

must work with utmost efficiency to main, 

tain the millions of home-front sets. 

Today it's your patriotic duty to ration 

your time; use it so you get the utmost pro¬ 

duction out of each unit of labor. 

Use your testing instruments—employ the 
latest servicing techniques — and reach for 

one of your thirteen RIDER MANUALS before 

you begin each job. These volumes lead 

you quickly to the cause of failure; provide 

the facts that speed repairs. 

It isn't practical or patriotic to waste time 

playing around, guessing-out defects. Today 

you must work with system and certainty. 

RIDER MANUALS provide you with both. 

REALLY Scare » Right Now* 

RIDER MANUALSit^ 
SPEED REPAIRS —AND VICTORE*^^? 

Radio Mechanics 
(Continued from page 9) 

causes unsatisfactory adhesion to the 
metallic surfaces to which the solder 
is applied and which also inhibits 
smooth flowing of the solder. Zinc 
has a similar effect upon the flow 
of the solder, as does aluminum. 
Sometimes phosphorus is added, in 
very small quantities, to improve the 
flowing qualities of the solder. 

Most solders used for radio are 
either the 50-50 or 60-40 variety. 

These figures refer to the relative 
percentages of tin and lead, in the 
order named. The solder containing 
60'’,, tin is most desirable because of 
its lower me'ting point. Still better 
is an alloy containing 66% and 34% 
lead. This has a slightly lower melt¬ 
ing point and somewhat greater 
hardness, resulting in a better me¬ 
chanical, as well as electrical, con¬ 
nection. The solders containing high 
percentages of lead and lower per¬ 
centages of tin are largely used by 
plumbers for sweating joints, and 
are not desirable for radio work. 
For tinning wires, cable ends, etc.. 

it is necessary to use pure tin for 
satisfactory results and this is the 
custom among all wire manufac¬ 
turers. 
A tabulation of lead-tin alloys used 

for soldering is shown in Table III. 

TABLE III—LEAD-TIN 
ALLOYS FOR SOLDERING 

PER- HARD- MELTING 
CENTAGE NESS POINT 
Tin Lead (Brinell) (°F.) 

0 100 3.9 619 
10 90 10.1 577 
20 80 12.1 532 
30 70 14.5 491 
40 60 15.8 446 
50 50 15.0 401 
60 40 14.6 368 
66 34 16.7 356 
70 30 15.8 365 
80 20 15.2 388 
90 10 13.3 419 
100 0 4.1 450 

Note that the melting point of the 
alloy of lead and tin is generally 
lower than that of either of the 
metals used individually; also note 
that the hardness and strength are 
greatly increased when these metals 
are alloyed. 

For radio connections a resin flux 
is imperative. Most of the pastes on 
the market contain acid and will 
eventually cause corrosion, no mat¬ 
ter how carefully the joint is cleaned 
after soldering. Even resin is, strict¬ 
ly speaking, somewhat corrosive. If 
it weren’t, it wouldn’t work. For the 
purpose of any flux is simply to clean 
the joint and to prevent oxides form¬ 
ing during the soldering process. To 
clean, the resin must be able to cut 
into any film which may be present 
on the metallic surfaces, and it is 
not possible to do this without, at 
the same time, affecting to some 
slight degree the underlying metallic 
surface. High-grade workmanship 
requires that each soldered joint us¬ 
ing resin or other flux be cleaned 
with alcohol (wood alcohol, prefer¬ 
ably—Ed.) after soldering and, to 
prevent any possible action of salt 
air on the junction of the dissimilar 
metals, it is desirable to cover the 
entire joint with a clear lacquer. 

In Part II we plan to discuss, 
among other things, applications of 
silver soldering and similar opera¬ 
tions in radio work. 

NEXT MONTH 
We will present Part 1 of a series 
of articles, by F. L. Sprayberry, 
which will simply and clearly 
describe a method of completely 
testing radio receivers without 
the use of meters.—ED. 
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BASICS OF SOUND 
(Continued from page 1J) 

the desired speaker driving power 
from the line to the speaker, the 
following simple formula may be 

(
P \ 
— I 
P / 

where ZKL is the correct value of 
the reflected load on the primary of 
the matching transformer when the 
secondary is loaded with the speci¬ 
fied voice coil impedance, ZL is the 
impedance of the line (i.e., the value 
of the load necessary for most effi¬ 
cient transfer of power from the 
output transformer), P is the full 
rated output of the amplifier, and p 
is the desired driving power. Let us 
assume a 100-watt amplifier, from 
which it is desired to feed 10 watts 
into a given speaker. 

If a 500-ohm line is to be run, 
the formula becomes : 

/ 100 \ 
ZRL = 500 I - J = 5000 ohms 

\ 10 / 
Commercial line-matching trans¬ 
formers are available with tapped 
primaries, and most manufacturers 
employ labels which indicate the dif-

360 radial cone projector, capable of 
variable angular forward projection, ad¬ 
justable by means of movable acoustic 

disperser of non-resonant material. 

ferent values of the taps for differ¬ 
ent secondary loads. These trans¬ 
formers are constructed for various 
power-handling capacities. 

Crystal Speakers 
Another speaker which will short¬ 

ly become very practical and will 
probably enjoy a wide popularity is 
the crystal type. This is a voltage-
operated device requiring extremely 
little power. The circuit is shown as 
Fig. 1. Crystal speaker engineers 
are rapidly improving the response 
of the speakers which are naturally 
high pitched. See Figs. 1 and 2. 
The Rochelle salts crystal trans¬ 

forms the electrical forces applied 
across the crystal by virtue of the 
signal voltages into mechanical en¬ 
ergy which is the resultant sound 
power. This is the well known 
piezoelectric effect. 
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Every minute of every day somewhere an 
American flyer an isolated Ranger an 
embattled tank crew a blasting warship a 
tank destroyer outfit all stake their lives 
on the performance of Ken-Rad Electronic 
Tubes 

In Ireland as an example Ken-Rad equip¬ 
ment in the new convenient handy-talkies 
assures instant communication between 
Allied forces in training for invasion 

Your boy may be out there somewhere 
We know ours are Knowing this every 
Ken-Rad craftsman is inspired to do his 
usual best with unusual care Please be 
patient if you can't get Ken-Rad Tubes today 

KEN-RAD 
RADIO TUBES - INCANDESCENT LAMPS - TRANSMITTING TUBES 
OWEN 

OiKpul Indicators 
(Continued from page 18) 

on a voltmeter at the high “B” out¬ 
put of the power supply (point 11), 
then any change in the output volt¬ 
age of the power supply would be in¬ 
dicated by a change in meter read¬ 
ing. To be sure, the meter reading 
would also be affected should we have 
an intermittent short in any circuit 
connected to the power supply. But 
it would provide a fundamental in¬ 

dication that trouble was present in 
the voltage supply to the various 
stages, and would thus eliminate 
many of the components, such as 
coils, trimmers, etc., because the op¬ 
eration—or lack of it—of such items 
does not ordinarily affect the volt¬ 
ages. 

Monitoring the AVC 

A convenient point to monitor is 
the avc system, at point ). In the 
absence of any r-f monitoring de¬ 
vices such as we have described, a 
simple magic eye connected at this 

point will serve as an excellent means 
of monitoring the entire r-f and i-f 
network. Any change in the mom 
tored avc voltage, will indicate im¬ 
mediately that the trouble is of such 
nature that the r-f and i-f stages 
are affected. Of course, this is not 
a very definite localization of the 
trouble, but in combination with a 
voltmeter at the B plus point and 
the loudspeaker at the final stage 
output, we can, by a process of elimi¬ 
nation, localize the trouble to one 
section of the receiver. For instance, 
if the voltmeter remains unchanged 
while the avc voltage decreases, we 
know that the trouble is in some 
component of the r-f, converter, or 
i-f section—or in one of the avc fil¬ 
ter condensers—likewise not an un¬ 
common trouble. If the avc voltage 
suddenly increases, this is most like¬ 
ly due to some defect in one of the 
components of the avc network, such 
as an intermittent resistor or con¬ 
denser, whereby the avc bias voltage 
is not transmitted to one or more of 
the controlled tubes, so that the gain 
suddenly rises. 

Ilailio Service 
Engineering 

(Continued from page 22) 

proportions will neutralize this ef¬ 
fect, correcting the power factor. 
The inductive reactance of a 30-

henry choke at 60 cycles can be 
found as follows, 
XL = 6.28 X F X L 
Xr. = 6.28 X 60 X 30 
XL = 6.28 XI 800 
Xr' = 6.28 X 18 = 11,200 ohms. 

At 25 cycles, this same choke 
would have a reactance of only 

XL = 6.28 X 25 X 30 
X/ = 6.28 X 750 
XL = 4,710 ohms. 

While Xc, capacitativo reactance, 
decreases with an increase in fre¬ 
quency, XL, inductive reactance, in¬ 
creases. The reactance of a 100-
millihenry choke at 1,000 kc is, 
XL = 6.28 X .1 X 1,000,000 (A 

millihenry is 1/1,000-hen-
ry. To convert millihen¬ 
ries to henries, point off 
three places to the left. 
Also kilocycles must be 
converted to cycles by 
multiplying by 1.000.) 

X, = 6.28 X 100,000 
XL = 628 X 1,000 = 628,000 

ohms. 
Should inductance be expressed in 

microhenries (one-millionth of a 
henry), and the frequency in mega-
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cycles, both figures may be used 
without reducing them to units. 
The inductive reactance of a 200-

microhenry choke at 1,000 kc is, 
XL = 6.28 X 1 X 200 (1,000 kc. 

= 1 megacycle) 
XL = 6.28 X 200 
XL = 628 X 2 = 1,256 ohms. 

Combining Resistance and Induc¬ 
tive and Capacitative Reactance 
When a circuit contains resistance 

and capacity or inductance, it is 
necessary to combine the two or 
three into a common unit in order 
to substitute the total reactance in 
the Ohm’s Law formulas. This com¬ 
bined unit is called impedance. The 
formula for it is, 

Z = -\/R2 (Xc — X|j -, where 
Z = Inductance 
R = Resistance 
Xc = Capacitative reactance as 

found in previous formu¬ 
las 

XL = Inductive reactance as 
found previously. 

This formula reflects the previous 
statement that Xc has a tendency to 
neutralize XL and vice versa . 

If either Xc or XL is not present, 
the formula for impedance is. 

Z = \/R2 + Xc2? or 
Z = VR2 + XL2

As with Xc and XL, Z may be sub¬ 
stituted in Ohm’s Law formulas. 
The use of these formulas in radio 

service work is very limited and for 
that reason no details of their solu¬ 
tion will be given. If the use of a 
sliderule has been mastered, these 
formulas are very simple. 

BARRELS OF BLOOD 

Radio is successfully waging its own 
brand ot war. against the Axis, on the home 
Iront. The above photograph graphically 
illustrates the amount of blood already 
pledged by the people of one radio com 
pany alone. Crosley Radio Corp., Cincinnati, 
O.; and shows three of the reasons why 
Crosley's manpower shortage isn't too ag 
gravated: Vera Mae Shulten, Eleanor An 
derson and Eileen Cahall (left to right, per 
haps—the company's publicity manager 
didn't state which). 

“RADIARETTES" LEARN BASIC FACTS 

According to David Grimes, vice-
president in charge of engineering for 
Philco Corp., the company through its 
engineering and production depart¬ 
ments is providing full scholarships 
(with pay) at Temple University to 60 
high school and parochial school grad¬ 
uates from the Philadelphia area who, 
upon completion of the course, will be 
known as “Radiarettes” and serve as 
assistants to junior and senior engin¬ 
eers of the corporation. 

This program has been entered upon 
in the belief that the average girl 
graduating from high school is, first of 
all, capable of learning the basic facts 
of radio; and, secondly, she is anxious 

to do her part in this all-out fight for 
victory. 

Classes began June 15th, at Temple 
University and for a period of 50 
weeks, 40 hours a week, to study math¬ 
ematics, elementary electricity, radio, 
television, radio laboratory technique, 
electrical drafting, industrial orienta¬ 
tion and production processes. At 
graduation the trainees will receive 
college credits for courses in science 
and mathematics. 
The training program will continue 

regardless of the outcome of the war 
and, even if peace comes before the 
course is completed, all trainees will 
be given an opportunity to complete 
their studies. 
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service dealer 

Group 
Subscribers 
Save 50% 

Moiiev-Saving Group Subscription hale Now Offered ”RSD" Readers 

Most articles published in RADIO 
SERVICE-DEALER have important reference 
value for years. A complete file of “RSD” 
is an asset and time-saver. Our special 
Croup Subscription Rate affords cash sav¬ 
ings and helps every radio technician, or 
man engaged in allied fields, to start and 
keep his own individual file. 
if The more in a group the bigger the sav¬ 
ings. 6 men in a group save $1.00 each; 4 

men groups save $.75 per man. Present 
“RSD” subscribers may participate in or 
form a group with co-workers, or even com¬ 
petitors. Still active subscriptions are auto¬ 
matically extended 1 year. Start a Croup 
today! The timely and exclusive technical 
data appearing in future issues of “RSD” 
will make this the best investment you ever 
made. The special Croup Rate offer may be 
withdrawn at any time— so hurry. 

R.4D/O SEKE K.E-DEALER is a member of the Audit Rureau of Cir¬ 
culations and has a larger paid circulation amongst the nation's lead¬ 
ing independent radio servicing orgnizations and dealers who operate 
service departments than any other trade paper devoted to radio-elec¬ 
tronic maintenance. 



PHILCOS POST-WAR PLANS 
In a statement on Philco’s post-war 

plans, vice-president T, A. Kennally in¬ 
cluded the following highlights : 
“For Philco Corporation, the most 

important job at the present time is to 
help win the war,” he said, but added, 
“The scientific research now going on 
to meet the needs of the war emergency, 
the precision standards required for 
government equipment, and the con¬ 
tinuing strength of the distributor¬ 
dealer organization should all combine 
to help Philco make the most of post¬ 
war opportunities.” 

Remarking that the market for home 
and automobile radio receiving sets, 
radio-phonographs, refrigerators and 
air conditioners at the end of the war 
will b? of unprecedented proportions, 
he said there is good reason to believe 
also that soon after the war, television 
will begin to realize its high promise. 
“The technical accomplishments prior 

to Pearl Harbor demonstrate that tele¬ 
vision network operation is already 
practical, and undoubtedly much of the 
recent work in the field of electronics 
will directly or indirectly contribute to 
the further improvement of the art. 
This means that it will be possible in a 
short time through radio links to pro¬ 
vide the best television entertainment 
for millions of people, and should 
stimulate the demand for television re¬ 
ceivers. Starting slowly at first, and 
then gathering momentum, this busi¬ 
ness within a few years should be far 

greater in dollar volume than radio 
ever was,” he pointed out. 

Following is another merchandising 
angle disclosed by Mr. Kennally: “It is 
a definite part of Philco’s post-war 
planning to have a radar and com¬ 
munications division which will serve 
the Army and Navy, and stand ready 
to be of all possible assistance in con¬ 
nection with their production and serv¬ 
ice requirements on present radar and 
radio equipment as well as in connec¬ 
tion with the development of new 
products. This division will also be 
prepared to handle all requests for 
peace-time applications of radar and 
electronics equipment that the govern¬ 
ment approves. In the post-war period 
every plane and every ship will un¬ 
doubtedly be required to carry radar 
equipment in the interests of safety. 
(The italics are ours.—Ed.) 
“Radar should do more than any 

other development of recent years to 
make civilian flying safe and depend¬ 
able. Through this new division, Philco 
will be prepared to contribute to and 
benefit from this development,” he 
concluded. 

NEW UNIVERSAL MIKE REP. 

Harry Gerber, of the Gerber Sales 
Co., Boston, Mass., has been appointed 
New England factory representative 
for the Universal Microphone Co., In¬ 
glewood, Cal. 

PHOTO SUPPLIES STILL AVAILABLE' 

Many hard-to-get items such as ex¬ 
posure meters, flash guns, enlargers 
and printers, movie screens and pro¬ 
jectors are still available. These and 
many other items are listed in the new 

1943 LAFAYETTE CAMERA Supply 
Catalog No. C743. Write early for 
copies of this catalog as the supply is 
limited. Address Lafayette Camera 
Corp., 901 W. Jackson Blvd., Chicago 7, 
Ill. and 265 Peachtree St., Atlanta 3, 
Ga. 

VOICE COMMUNICATION COMPONENTS 

Ke iTH 
THOMAS 

UNIVERSAL now makes available to prime 
and sub-contractors complete voice communi¬ 
cation components from microphone to plug, 
manufacturing these units in entirety within 
its own plants. 

MICROPHONES, SWITCHES, PLUGS and 
JACKS now ready for earliest possible deliv¬ 
eries to manufacturers of all types of military 
radio equipment ... making available the vast 
experience and engineering ability of this ex¬ 
clusive microphone manufacturer. 

Available from stock, 1700U series 
microphone. Single button carbon type, 
push-to-talk switch, etc. For trainers, 
inter-communication and general 
transmitter service. 

UNIVERSAL MICROPHONE CO. LTD. 
INGLEWOOD, CALIFORNIA 

FOREIGN DIVISION, 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA 

CANADIAN DIVISION, 560 KING STREET W„ TORONTO 2, ONTARIO, CANADA 
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JUST 701 BUYS: 

* No. 1 
Technical Mami 

35< 

No. 5 * 
Sylvania Base 

Chart 

FREF 

No. 2* 
Tube Complement Book 

35« 

No. 3^ 
Characteristics 

Sheet 

FREE 

No. 4-> 
Correlation ot 
lube Types tor 
Substitution Chart 

FREE 

• 1J you i jobber cannot supply you, mail 
your order to Frank Fax, Dept. kS-i Sylvania 
Electric Products Inc., Emporium, Pa. 

SYLVANIA 
ELECTRIC PRODUCTS INC. 

RADIO DIVISION 

MICA-CONDENSER ALTERNATES 
Ultra-small oil-impregnated, oil-filled 

condensers for use in assemblies where 
both space and weight are at absolute 
minimum, were announced, last month, 
by Aerovox Corp., New Bedford, Mass. 
Originally designed as metal-cased al- । 
ternates for mica condensers (and the | 
larger, ordinary paper types), these 
Type 38 “oil tubulars” are now being 
used for newly-designed equipment. 

Metal case is capped by double-rub- I 
ber-bakelite terminal insulator assem¬ 
bly, and units are available with both 
pigtail terminals insulated or with one j 
terminal grounded to the case. Norm¬ 
ally supplied without outer sleeve but | 
can be had with insulating jacket add¬ 
ing 1/16-in. to diameter and length 
Sizes: 1 and 1 13/16 in. long x 5/16-
and 7/16-in. dia. Castor (Hyvol) or 
mineral oil imprégnant and fill. Rat¬ 
ings: 300 to 800 V., d.c.w. Capacities 
from 0.001- to 0.01-mf. 

★ 

LAFAYETTE EXPANDS 
The Schools Division of Lafayette 

Radio Corp., established to give con¬ 
sultation service to all schools and 
colleges on radio training programs and I 
engineering problems in radio, electron- j 
ice and physics, has been enlarged and I 
expanded under Arthur J. Rattray. tors enable them to meet 

A. J. RATTRAY 

Lafayette engineers, through the 
Schools Division, offer advice in plan¬ 
ning training courses and in designing 
electronic equipment for special appli¬ 
cations. A timely new brochure on radio 
training kits is now offered—free for 
the asking—as well as schematic dia¬ 
grams, radio parts catalog, etc. 

every condition of service . . . 
and keep going. This has meant 
longer operating life for exist¬ 
ing equipment—and consistent 
performance in today’s critical 
wartime applications. 

OHMITE MANUFACTURING CO. 
4846 Flournoy Street Chkogo, U. S. A. 

Send for Ohm's Law Calculator 

Figures ohms, 
watts, volts, am¬ 
peres—quickly, 
accurately. 
Solves any 
Ohm’s Law 
problem with 
one setting of 
the slide. Send 
only 10c in coin 
for handling 
and mailing. 
(Also available 
in quantities). 
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CORRECTION— THOSE GREM¬ 
LINS DID IT! 

One of those hard-to-catch typo¬ 
graphic errors that make life miser¬ 
able for printers and advertising 
men did a “gremlin” job on a 
Sprague Condenser advertisement 
appearing in this publication, June 
issue. 

This advertisement contained the 
accompanying illustration demon¬ 
strating how a Sprague UT-8 8mfd. 
450 volt Atom Midget dry electro¬ 
lytic could be used to replace the 8 
mfd. 450 volt section of a 3-section 
condenser rated at 8 mfd. 450 v., 8 
mfd., 300 v., and 20 mfd. 25 v. So 
far, well and good—but the trouble 

came when our little pet gremlin 
mixed up the “B” and "C” portions 
of the accompanying directions. Ac¬ 
tually, they should read as follows: 
(A) Cut lead to defective sec¬ 

tion and tape end. 
(B) Connect cathode (—) side 

of Atom to common minus 
lead of multi-section con¬ 
denser. 

(C) Connect cut circuit lead to 
positive ( + ) side of Atom. 

By following this procedure, you’ll 
find that it is seldom necessary to 
replace an entire multi-section con¬ 
denser simply because one section 
has gone bad. Most defective sections 
can be replaced by using a Sprague 
Atom of the proper capacity and 
voltage in the manner illustrated. 
The Atom can either be fastened by 
tape to the multi-section container, 
or simply held in place by means of 
its sturdy wire leads. 

RADIO WIRE 

Radio jobbers may obtain relief in 
connection with frozen stocks of copper-
wire mill products which cannot be sold 
in accordance with C.M.P. Regulation 
#4. (Should authorization be granted, 
copper wire sold under such authoriza¬ 
tion cannot be replaced in stock.) 

Application should be made to the 
War Production Board on Form #PD-
470 (WPB-1161), listing the products 
by amounts, sizes and types. 

BUY MORE WAR BONDS 

THE PEACETIME 
MEASURES OF 
REFLECTION AND 
DEFLECTION.... 
WILL BE READ FROM. 

TRIM! 
EI1X TKK V MOCKING I 

WITH CONFIDENCE 
AND ECONOMY M 

BACK UP YOUR BELIEF IN AMERICA...BUY WAR BONOS 

THERE’S A 

STANCOR 
TRANSFORMER 

For Every Practical Application! 

STANDARD TRANSFORMER 
• CORPORATION • 

1500 NORTH HALSTED STREET. . . CHICAGO 
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MICA-CAPACITOR 

Suffern a fe5 
9 Sooner or later you may come across 
radio or electronic assemblies in which tiny 
oil-filled capacitors replace mica types. 
While it's a war measure—getting around 
the mica shortage—remember, nothing has 
been sacrificed in performance or life if 
those substitutions are with Aerovox Type 
'38 units. 

These mica alternates are miniature oil-
filled metal-case tubulars. Require no more 
space than mica capacitors replaced. Con¬ 
servatively rated. Meet all standard specs 
for paper-dielectric used as mica alternates. 

Three sizes: x 1?«"; 
Ä x 1Ä"» n x 1 • 
300 to 800 V. D.C.W. 
.001 to .01 mid. 

Both terminals insu¬ 
lated, or with one 

grounded. With or 
without insulating 
sleeves. 

Vegetable (Aerovox 
Hyvol) or mineral oil 
imprégnant and fill. 

Consult Our Jobber . . . 
He can help you with your wartime capacitor 
problems. Ask for latest Aerovox catalog. Ur 
write us direct. 

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A. 

In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 

Export: 100 Varick St., N.Y. C. • Cable: ’ARLAB1

VICTORY LINE 
Aerovox Condensers, Consolidated 
Resistors, Ductone Recording Blanks, 
Ken-Rad Radio Tubes, Leotone 
Pickup Needle Screws, Mueller 
Battery Clips, Wright, Inc. Speak¬ 
ers, Walsco Knob Springs, Dial 
Drive Springs, Radio Set Screws, 
Radio Cement, Snap-in Trimouts, 
Scratch Removing Polish, Radio 
Troubleshooters Handbook 3rd Edi¬ 
tion, $5.00 Postpaid. 

Established 10 Years 
Price List Free To Dealers 

Advance Deposits On Tube Orders Accepted 
Interested in Sub-Contracts 

We Buy Smith & Wesson & Colt 
Automatics & Revolvers 

Anchor Radio Distributing Service Co. 
Box 21 Ithaca New York 

POST-WAR RADIO— C.E. VERSION 

In the field of post-war broadcasting, 
General Electric engineers expect the 
replacement by f.m. stations of many 
low-powered a.m. stations which are 
now handicapped by interference and 
inadequate signal strength. This prob¬ 
ably will mean higher power and more 
clear channels for the remaining a.m. 
stations, according to statements by 
Paul A. Chamberlain of the company’s 
electronics department. 

Television broadcasting is expected 
to develop rapidly after the war, along 
with f.m. radio broadcasting. Manufac¬ 
turing experience gained in the pro¬ 
duction of electronic equipment for war 
will undoubtedly result in lower-priced 
elevision receivers after the war and 
his, plus public demand, should ac- i 
celerate the expansion of television | 
service. 

After the war. the company expects 
to continue to build all types of trans¬ 
mitters—f.m., a.m., television—together 
with auxiliary equipment. 

ex 
Aerovox Corporation . 32 
Oil-filled Capacitors 

Anchor Radio Distrib. Service Co. 32 
Radio Parts—Accessories 

Clarostat Mfg. Co., Inc. 32 
Controls & Resistors 
General Electric Co. 2 
Lamps & Tubes 

Ken-Rad Tube & Lamp Corp. 26 
Radio Tubes 
Lafayette Radio Corp. 1 
Replacement Parts, Kits & Books 

Mallory & Co., Inc., P. R.. 2r.d Cover 
MYE Technical Manual 

Meissner Mfg. Co. 27 
Radio Coils and Transformers ,_ 

Ohmite Mfg. Co. 30 
Resistors 

Pioneer Cen-E-Motor Corp. 25 
Motors & Power Supply Units 

Racon Electric Co. 4 
Horns, Trumpets & Speakers 

Radio Warehouse Market 32 
Tubes & Parts 

Raytheon Production Corp. 4th Cover 
Tubes in War 
RCA Mfg. Co., Inc. 3rd Cover 
Electron Tubes 
Rider. John F. 24 
Rider Books & Manuals 
Selenium Corp, of America 8 
Instrument Rectifiers 
Sprague Products Co. 7 
"Trading- Post” & Condensers 
Standard Transformer Corp. 31 
Replacement Transformers 
Sylvania Electric Products. Inc. . 30 
Technical Manual on Tubes 
Triplett Elec. Co. 31 
Instruments 
Universal Microphone Co., Ltd. 29 
Microphones, Plugs & Jacks 

^They can take an awful beating, those 
Clarostat Creenohms (green-colored ce¬ 
ment-coated power resistors) now found 
in communication transmitters, aircraft 
and police radio, high-grade instruments, 
electronic assemblies, and in many indus¬ 
trial applications. Even when overloaded 
red hot they won’t burn out, flake, peel, 
crack. * From 5 to 200 watts fixed; 10 
to 200 watts adjustable. Popular resist¬ 
ance values. * Insist on Greenohms! 

★ No Priority Required 
★ Immediate Delivery 

Write for our latest catalog 
listing Tubes, Condensers, 
Speakers, Volume Controls, 
Vibrators, Resistors, Trans¬ 
formers and hundreds of 
hard -to -get replacement 
parts at unbelievably low 
prices! 

RADIO WAREHOUSE MARKET 

362-C Wooster Ave. Akron, Ohio 
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'ecause 

tubes 
First of a series of nd' 
appearing in Fortune 
Business Week. Mod 
e r n Industry and 
United States News. 

A ,n8 wires inlo . , “ * • "’•chine, h.-j, 

moved swifih "hape, Iler ). » 

. 
‘hen suddenk it i. 

¿me allni , * ^PP^ed. Si—i . , 
turned h. r arJ her 

do many things better, faster, more cheaply, and 
more safely than was ever before possible. 

Tomorrow, Mr. Distributor, you may be sell¬ 
ing devices like this one that saved Mary’s 

hand from injury. And you, Mr. Serviceman, may 
be called upon to service the equipment. 

A great electronic future is opening up before 
you. A future in which RCA Electron Tubes will 
be put to wrork on a multitude of peaceful, indus¬ 
trial fronts—to perform countless new services— 

Many of these tubes are well known to you as 
radio tubes. The operation of the equipment will 
often depend primarily on circuits and parts fa¬ 
miliar to you in your radio experience. 

Remember ^Tre Magic Brain of All 
■’4, Electronic Equipment Is 

a Tube—and the Fountain-Head of Modern Tube 
Development Is RCA. 

RCA [BLIigTK®®] TUBES 
RCA Victor Division • RADIO CORPORATION OF AMERICA • Camd«n, N. J. 



Thej who are fighting under ever) 
climatic condition know the superior 

performance qualities of R III EON 
tubes . . . their unfailing response even 
under war-time rigid requirements. 

They will not forget that R\\-
T1IEON tubes in war even surpassed 
their peace-time records for long life, 
t rouble-free operal ion anil high qual¬ 
ity performance. 

Ilie RAYTHEON trade mark will 
be a familiar name to the thousands 

of servicemen and dealers when they 
come back to their peace-time work 

. . . they will not forget that RAY¬ 
THEON tubes unfailingly performed 

their duty in every emergency. 

Haytheon Production Corporation 
Newton, Mass. 

Ixts Engríes • Netv York • Chicago • .Iflaiita 
EQUIPMENT 
DIVISION SMALL TUBE 

DIVISION 

RADAR 
DIVISION 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS Four “E” Awards 


