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' THOUSANDS OF RADIO MEN READ 
THE C1 -D CAPACITOR MONTHLY... 

you get the best 

in capacitors from the leader 

get on on the Mailing list 
jet this helpful magazine 

Radio men like this pocket-size mag- 

azine because it gives them infor- 

ma on they can pe in their work. 

Timely, factual; authentic articles 

and data on capacitors, instruments, 

equipmei, culled from the radio 

trade press, condensed for quick 

reading. 

A popular feature is the, 

Radio Trading Post, in 

which the C -D Capacitor's 

readers may insert free ads 

free 
- offers to swap, buy or sell, or 

even obtain a position. 

You won't want to miss the next 

issue, so write immediately-there is 

no charge and you will receive the 

magazine every month. Make your 

request to Cornell-Dubilier Electric 

Corporation, South Plainfield, N. J. 

CORNELL-DUBILIER 
ELECTRIC CORP. 

RESEARCH - To develop new and better 
ingredients and production methods ... 
to anticipate design ... to give you 
help in all capacitor problems. 

QUALM - Engineered and built-in through 
35 years of specialization. The choice 
of 4 out of 5 engineers for their out- 
standing performance and characteristics. 

LINE - whether you want o single stand- 
ard replacement unit or thousands of 
specially designed capacitors, CD has 
the facilities and the ability to offer 
the most complete line in Radio. 

1 

Co1M1ILD111111EA 

CAPACITORS 

r 

Send for new Catalog No. 195. 

Sbows complete line of C -D capaci- 
tors for replacement use. 

SOUTH PLAINFIELD, N. J., PROVIDENCE, R. I. WORCESTER, BROOKLINE, NEW BEDFORD, MASS. 



 

K 
CATHODE-RAY TUBES 
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Write for your copy of 
"Essential Characteristics" 
the most complete digest of 
tube information available. 

t7e-07-0ee^ 

' 
. 

><, nj, - ' Q - - 

F7. 

i 

Pictures are clear, sharp, and lifelike when projected 
by Ken-Rad Cathode Ray Tubes ... Now new research, 
new engineering facilities assure still further advances in 
Ken-Rad quality and performance. A big new market 
for Ken-Rad' tubes will open up with television set 
owners. Consequently, the Ken-Rad dealership is more 
valuable than ever. 

NRÁD;. 
OWENSBORÓ, KENTUCKY 
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E ITORIAL SERVICE' 
WITH peacetime here at last and pro- 
duction of receivers, accessories and 
components in full swing, the Ser- 

vice Man faces a hectic series of months. 
According to plan, over 3,000,000 sets will 
be produced before Christmas. Most of 
these will be of the a -m and a -m/f -m type. 
Television and special' f -ni sets will also be 
made but not in any great quantities. 

\Vhile millions will buy these new re- 
ceivers, millions will also wait until next 
Spring for other models. The latter will 
call for modernization and repair of their 
present equipment. These new set -installa- 
tion and repair -modernization projects will 
tax the schedules of most Service Men. 
Carefully planned projects will he necessary 
to cope with these schedules. The Service 
Man will have to develop procedures that 
will accelerate installation and repair, and 
still provide effective service. That will not 
he too simple, for in an effort to speed up, 
efficiency sometimes suffers. The Service 
Man who builds for the future will strive 
to provide rapid service and yet maximum 
proficiency. Maximum proficiency will be 
achieved through a thorough basic knowl- 
edge of the receivers to he installed and 
repaired. That will mean close study of 
not only the circuits, but circuit analyses 
such as are presented in SERVICE. Complete 
familiarity with these data will be of mate- 
rial help in expediting repairs effectively. 
Incidentally SERVICE will present circuit 
diagrams of the postwar receivers as rap- 
idly as they are made available. Complete 
analyses of the circuits will also appear. 

\Ve will also be glad to help solve any 
repair or installation problem that may face 
Service Men. Simply mail in your prob- 
lem and we will try to lend a hand! 

IT appears as if f -m will become a major 
form of broadcasting within the next 
few years. So has FCC Commissioner 

E.K. Jett predicted. He says we will have 
up to 500 f -m stations in a few years as 
against 50 now on the air. And incidentally 
today there are only 900 a -m stations on 
the air. This means that we will have 
plenty of f -In sets on the market. And as 
we pointed out last month, these sets will 
be quite complex. \Ve thus repeat our sug- 
gestion that the f -m series of articles, now 
appearing in SERVICE, should he read very 
carefully. 

Other new services that will demand the 
serious attention of the Service Man will 
be television and facsimile. Television 
should become quite active around Novem- 
ber. And next spring will find television 
operating on a substantial scale. Facsimile 
will increase in activity at that time too. 

The Service Man has a vigorous sched- 
ule ahead of him. The consumer will de- 
mand unusual attention. \Ve know that 
every Service Man will not fail the con- 
sumer or the industry! 
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All FOUR DIVISIONS HAVE 
BEEN AWARDED ARMY.NAVY 
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RAYTHEON TUBES ARE USED 

IN NEW ELECTRONIC STETHOSCOPE 
The conventional "acoustic stethoscope," used by doctors since the horse -and - 
buggy clays, now gives way to a revolutionary electronic stethoscope called the 
"Stethetron." 

Human lives are saved by making diagnosis easier and more accurate with 
the "Stethetron" made by The Maico Company, Inc. Of particular interest to 
you is that miniature Raytheon High Fidelity Tubes are used in this remarkable 
device because of their complete dependability and precision performance. 

This is just one more example of the superiority of Raytheon Tubes-the 
line that you should feature to give your customers the best possible service. 

Feature Raytheon Tubes now-for greater profits-and watch for the Ray- 
theon merchandising program designed especially for established radio serv- 
ice dealers who want to lead the field in postwar volume in their cdmmunities. 

Increased turnover and profits, plus easier stock control, are benefits 
which you may enjoy as a result of the Raytheon standardized tube 
type program, which is part of our continued planning jar the future. 

Raytheon Manufacturing Company 
RADIO RECEIVING TUBE DIVISION 

NEWTON, MASSACHUSETTS LOS ANGELES NEW YORK CHICAGO ATLANTA 
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RAYTHEON 
,Wavatired 

Deroted to Research 
and the Manufacture of Tubes for the Net, Era of Electronics 

.2idteK la 
"MEET YOUR NAVY" 

AMERICAN BROADCASTING CO: 
Every Monday Night 

Coast to Coast 
1111 Stations 
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EDITORIAL SERVICE 
WITH peacetime here at last and pro- duction of receivers, accessories and 
components in full swing, the Ser- vice Man faces a hectic series of months. According to plan, over 3,000,000 sets will be produced before Christmas. Most of these will be of the a -m and a -m/f -m type. Television and special f -m sets will also be made but not in any great quantities. \\ hile millions will buy these new re- ceivers, millions will also wait until next Spring for other models. The latter will call for modernization and repair of their present equipment. These new set-instálla- tion and repair -modernization projects will tax the schedules of most Service Men. Carefully planned projects will he necessary to cope with these schedules. The Service Man will have to develop procedures that will accelerate installation and repair, and still provide effective service. That will not be too simple, for in an effort to speed up, efficiency sometimes -suffers. The Service Man who builds for the future will strive W provide rapid service and yet maximum proficiency. Maximum proficiency will be achieved through a thorough basic knowl- edge of the receivers to be installed and repaired. That will mean close study of not only the circuits, but circuit analyses such as are presented in SERVICE. Complete familiarity with these data will be of mate- rial help in expediting repairs effectively. Incidentally SERVICE will present circuit diagrams of the postwar receivers as rap- idly as they are made available. Complete analyses of the circuits will also appear. \Ve will also be glad to help solve any repair or installation problem that may face Service Men. Simply mail, in your- prob- lem and we will try to lend a hand! 

IT appears as if f -m will become a major form of broadcasting within the next few years. So has FCC Commissioner E. K. Jett predicted. He says we will have up to 500 f -m stations in a few years as against 50 now on the air. And incidentally today there are only 900 a -m stations on the air. This means that we will have plenty of f -m sets on the market. And as we pointed out last month, these sets will be quite complex. We thus repeat our sug- gestion that the f -m series of articles, now appearing in SERVICE, should be read very carefully. 
Other new services that will demand the serious attention of the Service Man will be television and facsimile. Television should become quite active around Novem- ber. And next spring will find television operating on a substantial scale. Facsimile will increase in activity at that time too. The Service Man has a vigorous sched- ule ahead of him. The consumer will de- mand unusual attention. We know that every Service Man will not fail the con- sumer or the industry! 
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YOUR SMALL 
ASSEMBLIES' 

Your difficult small assembly jobs can be done quickly 

and easily. Use Cherry Blind Rivets-the new one-man, 

easy -to -handle blind fastener. Manufacturers and re- 

pairmen everywhere are switching to this improved 

fastening technique-are making Cherry Blind Rivets 

standard on their small assembly jobs. 

These rivets are upset with a smooth, easy pull- 

ing action exerted by small, easy -to -handle Cherry 

Rivet guns. They can be used on fragile structures, 

-., .. -m. 
o 

Cherry Riveting transformer to loudspeaker. 

E. 
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in soft or brittle materials, in all sheet metals, in 

crowded or cramped locations. Cherry Rivets are 

installed by one man from one side of any loca- 
tion, blind or not, without bucking. Though they form 
a strong, tight fastener, they can be easily and quick- 
ly removed with trimmers or a drill. 

There are several types, sizes and alloys of Cherry 
Rivets. Installed rivets are strong and neat. The in- 

stalled cost of Cherry Rivets is low. 

Time saved in fastening arm on record changer. 

or a quick glance at the many types and 
ses of Cherry Rivets, write now for illus- 
-ated Manual D-45, Department A-268, 
;henry Rivet Company, 231 Winston St., 

os Angeles 13, California. 

t 

4') 
, L . 

-40 

Tube sockets ore easily installed; firmly held. 

CULLING 
MEAD - STEM 

-- NOTCN - 
RIVET 
HEAD 

RIVET 
SHANK 

PLUG 
SECTION 
OF STEM 

PREFORMED 
STEM 
HEAD 

HOLLOW SELGIF 

PLUGGING 

CHERRY RIVETS. THEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED a PENDING 

1 \o ,. t LW 
. 

'Litt, 
. 

L O.S ANGELES 13, CALIFORNIA. 
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SellSall°11". 1. This new Simpson Mutual Conductance Tube' Tester 

tests tubes with greater accuracy than any commercial 
tube tester ever designed. 

2. Provides greater flexibility for future tubes than any 
other tester. 

3. Tests tubes with voltage applied automatically over the 
entire operating range. . 

4. Simplifies as never before the interpretation of tube 
condition from mutual conductance readings. 

SIMPSON ELECTRIC COMPANY 
5200-18 Kinzie Street, Chicago 44, III. 0" 7 
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INSTRUMENTS THAT S T A T ACCURATE 
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Power 
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Switches 

7'/2 amp. 115 V. 60 cycle A. C. 

Voltage breakdown 2500 V 
to ground D. C. 

Solid silver contacts 

25,000 cycles of operation 
without contact failure 

Fixed stops to limit rotation 

20° indexing 

Centralab medium duty power switches are now available for 
transmitters (has been used up to 20 megacycles) power supply 
converters and for certain industrial and electronic uses. 

It is indicated in applications where the average Selector Switch 
is not of sufficient accuracy or power rating. Its accuracy of con- 
tact is gained by a square shaft, sleeve fit rotor, and individually 
aligned and adjusted contacts. It is assembled in multiple gangs 
with shorting or non -shorting contacts. Torque can be adjusted 
to suit individual requirements. Furnished in 1 pole ... 2 to 17 

positions (with 18th position continuous rotation with 18th posi- 
tion as "off"); and 2 or 3 pole ... 2 to 6 position including "off". 

.,Divis;ion."of GLOBE -UNION INC., Milwaukee 
PRODUCERS O ariable Resistors Selector Switches At Ceramic Capadtórá`- ,fixed and Variable 'Steatite insülátors andSillier Mica Capacitors 

. 
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RADIO SERVICE EDITION 
AUGUST Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1945' 
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Radio servicemen looking for a simplified 
explanation of the science of electronics 
are urged to add to their reading list A 

Primer of Electronics by Don P. Caverly. 

Simplified Language 

It gives you, without formulas or much 
mathematics, just what you want to know 

about electronic principles and how they 
are applied in working devices. 

Here is an especially clear and simple 
explanation of electronics and electronic 
tubes and circuits, written by a Sylvania 
engineer for all concerned with the appli- 
cation, servicing, operation, or manufac- 
ture of industrial or household devices 
based on this science. Basic enough for 
beginners, yet technically authoritative 
and complete. 

Has Many. Illustrations 

Containing 235 pages of concise, easily 
understood language, the book is further 
clarified by having 125 specially pre- 
pared drawings and photographs. It is 

published by McGraw-Hill and is 
available for $2.00 from your Sylvania 
distributor or, as a Sylvania service, di- 

rectly from us. 

RADIO SERVICEMEN CAN NOW OBTAIN, 

FORMER GOVERNMENT TUBES 

(Sylvania Tested and Guaranteed) 

Sylvania Electric announces the following 
tube types available to radio servicemen. 

Several of the types released are of 
particular interest to amateurs and ex- 
perimenters. With this market in mind, 
Sylvania has inserted similar announce- 
ments in representative "ham" publica- 
tions. 

The current list is as follows: 

38-Well known standard output pentode. 
39/44-Well known standard R.F. Am- 
plifier. 
2X2/879 - The standard high voltage, 
low current rectifier for oscilloscopeuse. 
7C4/1203A-A small lock -in diode recti- 
fier suitable for use in vacuum tube volt- 
meter probes. 6/3 volt 150 ma. heater. 
7E5/1201-A lock -in triode for use as 
a low power oscillator or amplifier up to 
750 mc. 6.3 volt 150 ma. heater. 
46-Standard power amplifier. Suitable 
for Class B or C amplifiers and used in 
many amateur transmitters. 
0D3/VR150- Radio servicemen recog- 
nize this well known voltage regulator. 

EF-50-A 9 pin completely shielded W.F.1, 

Amplifier somewhat similar to Type 
7W7. Heater rating 6.3 volts at 300 ma. 

1626 -A transmitting triode requiring' 
12.6 volts, 250 ma. heater supply. Four , 

watts output at 250 volts plate (max.). 

1629-Same characteristics as Type 6E5 ' 

except for octal base and heater rating 
of 12.6 volts, 150 ma. 

38142(VT-52)-Similar to Type 45 ex- 
cept for its filament rating of 7.0 volts, ' 

.1.18 amperes. 

5BP1-Well known 5" cathode ray tube 
with the usual green trace. Makes a 
good scope with 1500 to 2000 volt anode 
supply. 

5BP4-Same as 5BP1 except for the 
screen which gives a white trace. 

VT-25A-This is the same as the regu- 
lar Type 10 but has a low loss base. This 
item should be interesting to amateurs. 

All tubes are available under the famil- 
iar L-265; or on rated orders, through 
Sylvania distributors. 

SYLVANIA ELECTRIC' 
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES: ELECTRIC LIGHT BULBS 
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VOLUME AND TONE 
CONTROL RE ORS 

TROUBLES experienced with the 
simple variable resistors em- 
ployed as manual volume or tone 

controls in receivers are so frequent 
that they are responsible for a substan- 
tial percentage of the Service Man's 
repair and replacement work. These 
components are far more subject to 
trouble than are the various types of 
fixed resistors discussed in the previous 
articles of this series. This is so, be- 
cause the vital parts of volume and 
tone control resistors are subjected to 
handling and mechanical motion al- 
most every time the set owner turns 
the receiver on, or tunes to a new sta- 
tion. This eventually causes wear of 
the moving parts and of the resistance 
element; the latter, because of the 
nature of the resistance materials that 
must be employed, is not particularly 
rugged, even when new. 

As a rule, faults that have developed 

Above Assortment of volume and 
tone controls. 

(Courtesy Stackpole Carbon Company) 

[Part Six of a Series] 

by ALFRED A.CHIRARDI 
Advisory Editor 

This analysis and the analyses of 
Fixed Resistors which appeared 
in the March, April, May, June 
and July issues of SERVICE, have 
been especially prepared by Mr. 
Ghirardi in response to the nu- 
merous demands of newcomers 
to servicing for detailed con- 
struction, operating and servic- 
ing information on the various 
components that go to make up 
modern receivers. 

This series constitutes a valu- 
able reference which even ex- 
perienced Service Men will find 
worthwhile as a refresher and 
for new servicing ideas. We 
would appreciate receiving sug- 
gestions for the subjects of future 
articles in the series.-Ed. 

in volume and tone control resistors 
quickly make their presence known he - 

cause rotation of the control knob of. 

the unit, while the set is in operation, 
results in annoying noise, intermittent 
operation, or unsatisfactory control of 
volume or tone. Such performance is 

extremely annoying to the set owner 
(especially in the case of a volume 
control) so he soon does something 
about having a repair effected. 

Wire -Wound and Composition Controls 

The construction employed in vari- 
able resistors is really an extension óf 
the principles of construction used in 
the types of fixed resistors we have al- 
ready studied. This is so because the 
choice of resistance material is limited 
to the same two groups of materials 
(metallic resistance alloys and carbon) 
as are used for fixed resistors. Ac- 
cordingly, variable resistors are either 
of the wire -wound, or the carbon corn - 
position -element, type. 

The wire -wound type was widely 
used for volume control purposes in 
the early receivers because the circuit 
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arrangements then employed for vol- 
ume control required comparatively 
low resistances ranging between a few 
ohms (filament -control rheostats) and 
approximately 10,000 ohms (bias -con- 
trol resistors). Since more recent 
volume= and tone control 'circuit prac- 
tice has 'dictated the use of signal- 
attenúator' types in the audio grid cir-. 
cuits;` or load resistances in diode-aVc 
circuits, and these necessitate the use 
of much higher values of control re- 
sistances ranging from approximately 
100,000 ohms to 3 megohms with but 
small current -carrying requirements, 
the composition -element type now. is 
by far the most widely used in radio 
receivers. Its construction lends itself 
more readily to obtaining the higher 
values of resistance (and required 
tapers) than does the wire -wound type. 

Wire -Wound Variable -Resistor 
Construction 

The resistance element of a modern 
wire -wound type of volume or tone 
control, Fig. 1, usually consists of bare 
resistance wire of copper -nickel or 
nickel -chrome alloy (such as ni- 
chrohme, etc.) having high specific re- 
sistance, precision space -wound on a 
specially treated thin strip of phenolic 
insulating material. This element is 
seated and cemented in an arc -shaped 
groove in a bakelite molded base. A 
special alloy spring contact arm, ro- 
tated by the control shaft, makes slid- 
ing contact with the resistance wire. 
This makes it possible to vary the re- 
sistance, included in the circuit, from 
zero to the maximum resistance of all 
the wire wound on the strip. The two 
ends of the resistance wire, and the 
movable contact arm are brought out 
to terminals for connection to the ex- 
ternal circuits. 

L 

LEFT1 
UNCONNECTED 

SERIES 
RHEOSTAT POTENTIOMETER 

- Figs. I (left) and 2 (above). In Fig. I we have a fine -wire - 
wound variable resistor with dust cover. 

(Courtesy IRC) 
Fig. 2 ... Three terminals are unusually provided so that the 
control can be used either as a simple variable series resistor 
(rheostat), or as a potential -divider resistor (potentiometer). 

Two different types of contact ar- 
rangement are commonly employed in 
wire -wound controls. In the type il- 
lustrated in Fig. 1, the contact arm 
wipes against the outside edge of the 
resistance winding. In another type, 
the contact arm wipes against the in- 
side (curved) surfaceof the winding. 
In each type, stops are provided to 
confine the rotation of the arm to the 
proper limits. Some controls employ 
a spiral spring for positive electrical 
connection between the rotor arm anti 
its terminal. A dust -tight phenolic or 
metal cover usually is provided to pro- 
tect the vital parts from dust, dirt and 
accidental mechanical injury. Some 
units are purposely. made with the 
shaft insulated from the contact arm. 

Modern good -quality . wire -wound 
units for vólunie and tone .control are 

Fig. 3 . . . Composition -element type of variable 
volume or tone control employing film of re- 
sistance material applied to a thin, moisture - 
proof base. At A, roller on contact arm presses 
against contact track; B, flexible metal contact - 
track contacts carbon -coated element underneath 
only at point where roller presses it; C, carbon - 
coated resistance element; D, shaft insulator piece. 

(Courtesy P. R. Mallory & Co.) 

remarkably compact, smooth in me- 
chanical operation, and free of noise. 
Humidity, temperature and' age have 
little effect upon the resistance ele- 
ment. They are made to match similar 
standard or midget -size composition - 
element type controls in appearance, 
dimension, rotation, switch, etc., and 
are available in a series -of values of 
maximum resistance ranging approxi- 
mately from 1 to 20,000 ohms and in 
2 -watt and 4 -watt ratings.' 

The standard maximum -resistance 
tolerance of wire -wound controls is 

±100% 

Composition -Element Variable -Resistors 

Two general types of construction 
are employed in the composition -ele- 
ment type variable resistor units now 
so widely used as volume and tone 
controls. Most manufacturers use a 
resistance element consisting of a cir- 
cular supporting ring of moisture - 
proof, flat phenolic material (usually 
Bakelite), or pressed paper, upon one 
surface of which a thin resistance - 
coating consisting of fine carbon par- 
ticles suspended in a suitable binder 
is carefully applied through about 300' 
of its arc by spraying, painting or dip- 
ping. The coating is then carefully 
dried and baked. Each manufacturer 
has his'own special methods of apply- 
ing the carbon solution or paste and 
treating it to give the greatest de- 
pendability and long life during use. 
The element is assembled on a pheno= 
lic base and provided with a shaft, 
contact arrangement, terminals and 
[lust cover. One such unit is illus- 

1 These ratings apply to the ,na.rimuu,-resis- 
rauce setting. Tapered units have a lower power 
rating than do linear units of the same physical 
dimension; the steeper the taper curve, the lower 
the rating. 
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tills. 4 (right) and 4a (above). Fig. 4. . . 

",so Cross-aetÍanal views of composition -element 
ype of variable volume or tone control in 

rhieh the resistance material (dark) is molded 
pleb the insulating base, terminals, bushing, etc., 
s one piece. At A, center terminal molded to 
ace plate; R, thin layer of resistance material; 
:, end terminal molded to resistance material. 

(Courtesy AllrnRradlsy Company) 

Jig. 4a . Midget IIt/s" diameter) 11/2 -watt 
rire-bound control with contact arm that wipes 

against under surface of resistor winding. 
(Cuurlrry Clarostat Manufacturing Company) 

rated in Fig. 3. In one modification 
if this construction, a wall -type re- 
,istor strip, which is mounted on the 
nner circumference of the hakelite 
.hell of the control, is used. 

in the other general type of con- 
struction (employed in the Bradley - 
'meter) the carbon -composition re- 
sistance material has substantial thick- 
iess (about 1/32" thick) and is molded 
is a single unit with the insulating 
support, terminals, face plate and 
.hreaded bushing, Fig. 4. 

Several ingenious arrangements 
rave been devised for making electri- 
-al contact along the carbon-composi- 
ion resistance material as the shaft is 

otated. All arc designed to tninimize 
friction, and eliminate scraping and 
wearing away of the delicate high-re- 
cistance element so that the initial re- 
sistance value of the control will be 

preserved, noise reduced, and the use- 
ful life of the element extended. For 
example, in the unit illustrated in Fig. 
3, the contact arm carries a small 
roller. This presses a thi 71, flexible, 
circular metal contact band or track 
into intimate contact with the high -re- 
sistance coating only at the point 
where the contact arm roller happens 
to be at the moment. Thus, there is 
no sliding or scraping action to wear 
away the resistance coating. 

Since the molded resistance element 
in the unit illustrated in Fig. 4 is com- 
paratively thick, a low -resistance car- 
bon brush (not shown) can be used to 
make direct, smooth contact with its 
surface, thus assuring long life and 
quiet operation. 

In the unit illustrated in Fig. 5, a 

springy multiple -finger brush contact 
wipes smoothly over the surface of the 
resistance element. Each finger acts 
independently, providing a sort of 
knee -action arrangement that makes 
positive contact with the resistance 
element at all settings, and minimizes 
noise and wear. 

As a rule, the contact arm or wiper 
is insulated from the shaft and bush- 
ings, because the arm often is the ter- 
minating point of a sensitive volume 
or tone -control circuit that would be 
affected by body capacitance through 
the shaft and control knob. Various 
methods are employed to achieve this 
insulated construction. In one ar- 
rangement, a hakelite or fibre insulat- 
ing strip that carries the contact wiper 
assembly at one end has its opposite 
end fastened to, and turned bv, the 
shaft. 

Composition -element variable re- 
sistors are made in a series of stand- 
ard values of maximum resistance 

Fig.. 5 (right) and 6 (below). Fig. 5 . Composition -element 
unit that employs a 5.6nger "kneeaction" wiping contact to the 
resistance element. kt 1, spiral spring connector; 2. "knee -action" 

contactor; 3. metallized resistance element. 
(Courtesy /RC) 

Fig. 6 . . . variable control, using wall -type resistor strip, 
with and without switch covers. 

(Courtesy Centralab) 

vl 

ranging front approximately 500 ohms 
to 5 ntegohms,_although units of low- 
er and higher,-i-esistance are available. 
The resistatiee-values most commonly 
used in volume- and tone -control cir- 
cuits range from approximately 10,000 

ohms to 2 megohms. In linear taper, 
the larger size units are designed to 
handle approximately 2 watts (at 
maximum resistance setting) ; the me- 
dium size handles approximately 1 

watt, and the more compact midget 
sizes can handle only about / watt. 
Tapered units have a lower power rat- 
ing than do linear units of the same 
physical dimensions, depending on the 
taper curve. In general, controls hav- 
ing the steeper curve have the lower 
rating. 

The standard maximum -resistance 
tolerance of composition -element con- 
trols is ±20%, although units of clos- 
er tolerance are obtainable at higher 
cost. Ordinarily, tolerance closer than 
±20% is not needled for volume or tone 
controls, as the total resistance value 
required is not critical. 

Terminals and Terminal Arrangements 

Most commercial wire -wound and 
composition -element N olume- and tone - 
control resistors are furnished with 

(Continued on page 23) 
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HQA AND NQB NIGH Q INDUCTORS 

This series of toroid wound high stability in- 
ductors are available from 5 Mhy. to 2 Hys. . 

Voltage stability is excellent, hum pickup is 
very low. Temperature effects are negligible. 
HQA units 1-13/16" in diameter by 1-3/16" 
high. 

TYPE VI - C VARIABLE INDUCTORS 

These inductors are available in optimum 
values from 10 Mhy. to 10 Hys. They are tun- 
able over a wide range by inserting an. Allen 
Head wrench in the adjusting screw. Units 
measure 11/4" x 1-7/16" x 1-7/16". 

16 

.8 SENSITIVE SATURABLE INDUCTORS 

. 
UTC Saturable Inductors cover a wide range ; .4 
of application for magnetic amplification and 

.2 control. These units are supplied to specific 
o 

requirements. The curve shown illustrates a 
.2 .4 .6 8 I. high sensitive type, showing DC saturation 
MILLIAMPERES vs. AC watts into load. 
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POWER SUPPLY INDUCTORS 

UTC supplies power supply components for 
every'type of application, ranging from a one- 
third ounce reactor, which measures S/e" x 
7/16" x 3/4", to the 10,000 pound, broadcast 
station, plate supply reactor, illustrated. 

ay we cooperate with you on design savings for your applications...waror postwar?' 

'STREET / NEW YORK 13, N. Y. 
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F -M DISCRIMI ATORS 
HE discriminator stage of the 
f -m receiver serves the identical 
purpose of the detector in the 

Ía -m receiver. Both are used to recover 
the audio intelligence from the r -f car- 
rier. however, the similarity ends 
there, the characteristics and operation 
of either detector being dependent on 
the wave shape of the transmitted 
signal. 

To properly understand the opera- 
tion, alignment, and servicing of dis- 
criminators, it is first necessary to un- 
derstand the form of the transmitted 
carrier and its characteristics at the 
time of application to the discriminator. 

Let us consider a sine wave of 10 
cps, Fig. la. This sine wave is to be 

',frequency modulated by a sine wave of 
1 cps, Fig. 1 b. The 10 -cps carrier 
must respond to two characteristics of 
the modulating 1 -cps wave, its fre- 
quency and its amplitude. Now let us 
assume that it is desired to change the 
frequency of the carrier 5 cycles, when 
the amplitude of the 1 -cps wave is 10 
volts. If the action of the circuit could 
be made linear, a 1 -cps wave of 5 volts 
would then change the carrier fre- 
quency 21/2 cycles, etc. We could then 
state that the frequency deviation of 
the carrier is a function of the ampli- 
tude of the modulating signal. 

However, the frequency of the mod - 

by J. GEORGE STEWART 

ulating wave must also be considered. 
In order to affect the carrier with the 
frequency of the modulating signal, we 
could take the change in carrier fre- 
quency and cause it to occur at a rate 
depending on -the frequency of the 
modulating signal. 

For example, suppose the 10 -cps 
carrier is to be modulated by a 1 -cps 
wave whose amplitude is 10 volts. By 
the standards set up in the previous 
paragraph, the carrier should vary 
from 10 cps to 5 cps to 10 cps to 15 cps 
and back to 10 cps in the space of one 
second. In this manner the carrier 
would then contain the two character- 
istics of the modulating signal, its fre- 
quency and its amplitude; resultant 
wave is shown in Fig. lc. 

The standard for f -m transmission is 
a 150-kc carrier swing (± 75 kc). 
The full 75-kc swing represents the 
equivalent of 100% modulation. The 
frequency with which this swing, or 
degree of swing, eccurs, is a function 

Above, Figs. I a, b, c (left) and 2 a, b (right). 
Fig. la represents 10 cycles of a 10 -cps wave; 
lb shows a 1 -cps modulation wave; lc is the 
resultant wave form when the two are combined 
in f -m. Note variation in individual wave form. 
Fig. 2a and b . . . Here are two types of dis- criminator circuits. Circuit of Fig. 2b is used 

in most f -m receivers. 

of the modulation frequency. For this 
reason a 15-kc modulation wave is as 
easily transmitted as a 100 -cycle wave. 

In the f -nn receiver, all stages ahead 
of the discriminator are used to amplify 
the .received signal, in the same man- 
ner as the r -f section of an a -ni re- 
ceiver. There is an additional feature 
in the f -m receiver. This is the lim- 
iter. Since any variation in the ampli- 
tude of the received signal serves no 
useful purpose (in fact this variation 
is actually detrimental to the 'action of 
the discriminator), the limiter acts as 
a source of constant voltage to the dis- 
criminator, even though the input to 
the limiter itself varies. It is identical 
in action to a voltage regulator. 

Tsso types of discriminators are in 
popular use; Fig. 2, a and b. Both 
circuits perform the same function, to 
demodulate the f -m signal in terms of 
audio frequency and amplitude. 

In Fig. 2a, L, C, is tuned to the i -f 
frequency, say 4,000 kc. L, C2 is tuned 
to 4,075 kc, and L3 C, to 3,925 kc. 
When a signal voltage of intermediate 
frequency appears across L, C1, volt- 
ages will appear across both L2 C2 and 
L2 C2 even though they are not tuned 
to 4,000 kc. This occurs because of 
the proximity of their resonant fre- 
quencies to that of the i -f, or center 
frequency. Since the frequency devia- 
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Fig. 3 . . . A typical 
response curve for the 
circuit shown in the 
insert. Developed volt- 
age is a function of 
off -resonance frequency 
within the limits of 

broadcast f -m. 

Fig. 4 ... G.E. J FM 
Y., discriminator. 
temperature - compen- 

' sated condenser is used 
in parallel with the 
secondary trimmer for 

frequency stability. 

Fig. 5 . . . Pilot 300 
discriminator. This cir- 
cuit is similar to the 
G.E. circuit. The 47,- 
000 -ohm resistor and 
.001-mfd condenser are 
used to filter the r -f 
in the audio feed line. 

tion is identical in both directions, tho 
voltages across the two secondaries 
will be equal. In addition, the polarit 
of points 1 and 4 will be identical 
When these voltages are positive th 
diodes will conduct, and direct voltag 
will appear across R, and R_. How-. 
ever, since both points A and B are 
positive with relation to point C, these 
voltages will cancel, and the net volt- 
age between points A and B will be 
zero. 

When the frequency in the primary 
of the transformer shifts to 4,075 kc, 
which is the resonant frequency of L, 
C,, a higher voltage will be induced 
across points 1 and 2, and a lower 
voltage across 3 and 4 (since the devi- 
ation from the L. Cs resonant frequency 
is greater). \1 hen conduction takes 
place on the positive peaks, the voltage 
across R will be greater than that 
across R,, which has dropped: The 
difference voltage will then appear 
across A and B. When the frequency 
shifts to 3,925 kc, we have the same 
condition, but in reverse. Therefore 
the amplitude of the voltage across A 
and B will be a function of the fre- 
quency swing of the intermediate fre- 
quency, and the audio frequency will 
depend on the frequency with which 
this swing occurs. 

The system shown in Fig 2b is the 
more popular of the two. Here again, 
at center frequency, the voltages from I 

points 1 and 2 to ground are equal and 
identical in polarity . When the fre- 
quency of the i -t signal is reduced, the 
voltage from point 2 to ground will 
rise and that from point 1 to ground 
will decrease. Since both voltages 
have the same polarity, only the dif- 
ference voltage will appear across A 
and B. A similar condition occurs 
when the i -f signal swings upward in 
frequency, but now the polarity of the f 
voltage across A and B is reversed. 

Alignment of the discriminator is 
simple. In Fig. 3 (insert diagram), the 
i -f voltage is applied to the mixer grid, 
and C, is adjusted for zero voltage 
across A and B, as measured on a 
vtvm. The frequency of the signal 
generator is then varied ± 75 kc. The 
voltage as measured on the vtvm 
should be equal and opposite in polar- 
ity for both conditions. If these volt- 
ages are not equal, C1 must be reset. 
A check should then be made again at 
center frequency to insure zero voltage. 
A typical graph for a discriminator, 
displaying ideal characteristics, also 
appears in Fig. 3. 

Several additional precautions must 
be observed. A polystyrene adjust- 
ment screwdriver should be used for I 

alignment; particularly for C since 

(Continued on page 26) 
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to you as a dealer this big market spells PROFITS! 

Few products have as many friends 
as G -E Mazda lamps. Countless 
millions of these familiar bulbs have 
been sold. When again available; 
millions of new General Electric 
electronic tubes will be sold by 
radio dealers and service men-and 
for the same reasons: quality, de- 
pendability and long life. 

To 38,000,000 readers, to 28,000,000 
radio listeners, G -E tubes are being 
advertised regularly. The impetus 
of this wide publicity, added to the 
favor long enjoyed by G -E Mazda 
lamps and other G -E home prod- 
ucts, assure a market of impressive 
proportions for G -E electronic tribes. 
So plan now for the larger income 

GENERAL 

that awaits you! Write for the name 
of your nearest G -E tube distrib- 
utor to Electronics Department, 
General Electric, Schenectady 5, 
New York. 
Hear the G -E radio programs: "The World 
Today" news, Monday through Friday, 
6:45 p.m., EWT, CBS. "The G -E All -Girl 
Orchestra," Sunday IO p. m., EWT, NBC. 
"The G -E House Party," Monday through 
Friday, 4 p. m., EWT, CBS. 

ELECTRIC 
176-O2-eeeo 
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SECOND DETECTO 
TFOODE AND 

IN the modern receiver, the second 
detector and avc system play quite 
an important role. The second 

detector demodulates the incoming sig- 
nals, reproducing the original program 
that modulated the transmitter. The 
avc (automatic volume control) sys- 
tem automatically biases an amplifier 
in proportion to the strength of the 
signal so as to keep a constant volume 
level at the loudspeaker ; ave is some- 
times referred to as agc, automatic 
gain control, the more precise term 
since the gain is being directly con- 
trolled, the volume indirectly. 

Detection of amplitude -modulated 
waves may be brought about by operat- 
ing the detector on a curved part of 
its current/voltage characteristic (the 
portions where Ohm's law is not 
obeyed) or by complete rectification at 
cut-off. Triode and pentode detectors 
may be operated as grid -leak detectors 
or as bias or plate detectors. The grid - 
leak detector, as shown in Fig. 1, is 

TO PLATE TRIODE 

A v 
9' 

SYSTEMS, 

Fig. 1 . . Grid -leak detector system - the 
most sensitive of the detection systems. 

the most sensitive and economical type. 
Here, the grid acts like a diode plate 
and the grid leak as the diode load 
resistor of a modern, conventional 
diode detector. The demodulated sig- 
nal appears across the grid leak and 
condenser. The tube also amplifies the 
signal, and thus the tube really acts as 
detector and amplifier. The carrier 
and sidebands are also amplified but 
they are eliminated by an r -f bypass 
condenser in the plate circuit which 
offers a low impedance to r -f but has 
a negligible effect on the a -f. 

The disadvantages of the grid -leak 
detector are mainly its non -linearity 
and loading effects on the tuned cir- 
cuit. The former is by far the more 
important. The detector operates ap- 

Figs. 2 (left, below) and 3 (right, below). 
Fig. 2 . . . Bias or plate detector with high - 
value self -bias resistor. Fig. 3 . . . Early 
method of obtaining avc by using .triode and 

C bias divider. 

' TO PLATE 

proximately on a square -law curv¿ 
where the output voltage is nearly.' 
proportional to the square of the in, 
put voltage. This leads to consider 
able second harmonic distortion which' 
increases with the per cent modula- 
tion. Strong signals cause overload-IJ 
ing of the tube as a class A amplifier, 
which leads to worse distortion. There.' 
fore an r -f volume control must 14 
employed to limit the detector voltage.i 

Normal values of grid leak and con- 
denser are 1 megohm and 250 mmfd. 
Higher leak values provide more sen 
sitivity to low voltages (weak signals) 
but attenuate the high frequencies 
causing a loss of treble. These and 
other effects are further discussed un -1 

der diode detectors in this article. Thd 
grid -leak detector, operating on zero 
bias, uses a low plate voltage. When 
triodes were used with audio trans- 
formers it was difficult to get a size- 
able step-up ratio and a good match 
at the same time because the low plate 

by ROBERT L. MARTIÑ 
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1hy RCA Metal Tubes Give You a Chance to 

!et the largest Share of a Backlog Market 

r 60,000,000 Renewal Tubes 

+UTHORITIES estimate that there is a' backlog 

of demand for 60,000,000 tubes needed as 

;newals for civilian radio sets. This tremendous 

,'I'tarket already exists-it awaits only the release of 

lie necessary tubes. 

t Of the 60,000,000, metal tubes will represent a 

ery substantial share. 

Since RCA is by far the largest producer of metal 

ibes-RCA has made more than 150,000,000 metal 

rubes since 1935-the public, as well as the industry, 
i'as known and accepted RCA metal tubes as standard 
or a decade. 

j 
After the war, Preferred -Type 

RCA metal tubes will offer 

* Stock -saving advantages of the RCA Preferred -Type 

* High performance assured by the greatest experience in 
prmincing metal types. 

* Easier servicing. 

`r 

Thus, when you go after your share of the 

60,000,000 market, keep this in mind: If your metal 

tubes are RCA, they're already sold-they'll move 

through your stock automatically, and they're sure 
to satisfy your customers. 

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT 

Listen to "THE MUSIC 
AERICA LOVES BEST," 

Sundays, 4:30 PM, 

EWT, NBC Network 

War 
BUY 

and a' 
, L and ho 

IS RCA 

62.6476.95 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION CAMDEN, N. J. 

LEADS THE WAY... In Radio ... Television ... Tubes .. 
Phonographs ... Records ... Electronics 

. 
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voltage gave a high plate resistance. 
\\ ith high gain pentodes and re- 
sistance coupling this is not a prob- 
lem. 

Bias Detectors 
Fig. 2 shows a triode used as a bias 

detector, also called plate or power 
detector because detection takes place 

in the plate circuit and more output 
power and voltage is available than in 

grid -leak detectors. The bias detector 

has a high value cathode -bias resistor 
which causes the tube to be operated 
near its cut-off point. Since this type 

detector carries both r -f and a -f, the 

resistor must have" an a -f bypass, 1 

mfd or more. A plate r -f bypass con- 

denser of about 100 mini(' is used to 

A F 

Fig. 4 . . Tetrode or 
pentode -bias detector. 
This method offers a 

high -voltage output. 

keep the unwanted r -f components out 
of the audio transformer. Fig. 2 also 
shows one method of audio volume 
control which was often used with 
plate detectors. 

Because bias detectors operate at 
high values of bias, they are adapted 

to handling much larger signal volt - 

Fig. 5 . . . Full -wave 
diode detector deliver- 
ing audio voltage plus 

ave. 

AF 

ages than grid -leak detectors and are 

less subject to overload distortion. An- 
other good feature resulting from the 

high bias is the high input impedance 

which imposes no loading on the tuned 

circuit feeding the detector. Still an- 

other feature, 'of particular interest to 

the Service lan, is the fact that due 

'to the curvature of the tube's charac- 

teristic, the plate current increases as 

Fig. 6 . . . The most 
popular type of diode 
detector, with diodes 

in parallel. 

I 

the signal increases. This is useful It 

in tuning or judging signal strength 
It should be noted that, in grid -lea I, 

detectors, the signal causes a decreasf 
in average plate current because the ul, 

tube is working at zero bias and at 
the opposite end of its characteristic 
(with opposite curvature) from the 
bias detector. High -resistance tetrode 
or pentode tubes make very good bias 
detectors when used with resistance i 

or impedance coupling to the audio 
amplifier. In Fig. 4 we have such a, 
circuit using a pentode. 

AVC Systems 

Fig. 3 shows an early method of ob- 
taining avc through the use of a triode 
coupled to the plate of the final i -f am- 
plifier. The plate and grid voltage for 
the triode are derived from a bleeder 
resistor in the negative high -voltage 
lead, so that positive B is at ground 
potential. The tube is operated as a 

class B amplifier near cut-off so that 
when a signal is received. the a\ erage 
plate current increases (exactly like 
the bias detector) causing a voltage 
drop across the plate -load resistor. 
This drop, being more negative with 
respect to ground as the signal in- 
creases, may be utilized as avc bias 
to control the gain of one or more 1 

amplifiers to maintain a constant vol- 
ume. 

Detector-AVC Circuits 

In Fig. 5 appears a combined de- 
tector and avc system using the first 
type tube developed for this purpose, 
the 6H6. This tube is a full -wave rec- 
tifier which supplies a full -wave audio 
signal across R,, the diode -load resistor. 
It has long been an obsession of the 
writer that this should represent the 
ideal detector, but somehow or other 
aural demonstrations fail to reveal the 
difference between full -wave and the 
conventional half-wase performance. 
It is hard to reconcile the extensive 
theory required for a thorough under- 
standing of diode -detector operation 
and the simplicity of its circuit. In 
this article a brief analysis will be of- 
fered. The avc action is simpler, and 
therefore we'll approach that analysis 
first. 

Diode -Load Resistor 

In this system, the rectified r -f sig- 
nal appears across the diode -load re- 

sistor which is shunted by a particu- 
lar value of capacitor for proper de- 

tector action, as we will see later. This 
capacitor acts as an r -f filter so that, 
at the high side of the diode -load re- 
sistor, we have the demodulated, or 

(Continued on page 22) 
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What effect do horn formuló, flare and, length'have on low frequency' "cut-off?" In the most 
commonly used frequencies which horn is mostdiréctional -one with large or one with 
small mouth? What are the advantages of the reflex type horn? How is a 500 -watt "bull- 
horn" constructed?, What are the advantages of the new Hypex,* Originated by JENSEN, over 
the exponential type horn? ' 

"HORN TYPE LOUD SPEAKERS"- JENSÉf4 MOnogrciph No.5;- the latest number in the 
JENSEN Monogrdph series and now available, discusses simply and clearly these and many 
other questions pertinent to the study of electroacoustics. By means of photographs, dia- 
grams and .graphs it reviews the principles, performance, characteristics and applications = 

of horn type loud speakers and' illustrates modern reproducers' employing horns.. 
Get your copy of this or any 'others' of the series -today from your JENSEN jobber or 

dealer or from. the JENSEN TeclínicalSérvice Department. Price each 25e: , 

..Vtecvali44itr%it aeai8*i and.eilaotu aet a °IP rné e coude éVeg- On' ten. t 

FREE to men-iri the Ármeá'Services, 
and to Technical'Schools,,Colleges 
and Libraries. 

........ ::':: I 

o ,.. 

- ( ?..t. 

Trade Mark Regisfei'ed; U. S.;Patenf No. 2s338,262 

lama ~s aiiiiasheamdamiliiiii~ali irl sIII- - Jensen RADIO MANUFACTURING COMPANY 
' 6621 South Laramie Avenue, Chicago 38, III. 

Send me the Monographs checked: <c 
(1) "Loud Speaker Frequency -Response Measurements t ' 

(2) "Impedance Matching and Power Distribution." t 1 

o (3) "Frequency Range in Music Reproduction." , 
I Send 25c 

(4) "The Effective Reproduction of Speech." for each 
(5) "Horn Type Loud Speakers." book ordered. 

Name é 1 

Vv" 
A City Zone State 

Address 
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The Radiort Vibrator Catalog is the 

most complete catolog published. 
It gives cross-index for cars, model, 

and vibrators. 

RADIART has the most complete line 

of vibrators. It is the line you should 

stock and use. 

12 Types will CORRECTLY SERVICE 

well over 1200 of the most popular 
Auto Radio Receivers 

Mr. Auto Radio Service Dealer: 

The following 12 types are a "must' for your 

service stock. If you keep at least one of each on hand 

you will be able to service over 7/8 of the vibrator re- 

placements in popular demand. Yet each is individually 

engineered to correctly replace the original vibrator. 

3320 5303 5326 5400 
*4613 5314 5335 5406 
5300 5320 i*5342M 5426 

4613 may be uteri at replacement for 346t if the ,mailer diameter con i, accep,oble. 

3342M I. now recommended in all instance* where 5340M was preeloa.ly 

Outside of those exceptions these 12 exactly. duplicotn 

the original units not only as to voltage and plug arrange. 

ment but in every respect including physical size, frequency 

and current carrying capacity. (Essential features for long 

life and best service.) 

To be sure, the less popular models will still need servicing 

and you can get the correct RADIART VIBRATORS for 

every one of them. 

Manufactured by makers of famous RADIART Rust Proof Aerials. 

Radiart Corporation 
3571 W. 62nd STREET CLEVELAND 2. OHIO 

Copoer Di.+,irn Gn..Ji.n (Bier 
25 Warren Si.. New York 7. N.Y. 455 Craig 5,.. W- Mon,reet. Cco.J 
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TO 
AUDIO 

1 AMPLIFlER 

AVC-SECOND DETECTOR 
SYSTEMS 

(Continued front page 20), 

detected audio signal. In Fig. 5, it 

is a full -wave signal; in Fig. 6, half - 
wave. But, in both cases, the high 
side of the resistor has a negative d -c 

polarity compared to the low side, 
which is grounded. Any voltage to 
be used for avc must be pure d -c, or 
direct voltage without any pulsations; 1'' 

hence the series resistor and shunt ca- hal 

pacitor which comprise the necessary'fü' 
filter. There is another consideration 'a 
besides filtering in connection with itr' 

these two components. There must be 
a sufficient delay in avc action to pre- 
vent the action from following the pro- 
gram modulation. Also, the delay must 
not be excessive or the avc action will 
be too sluggish. 

Fig. 6 shows one of the most popu- 
lar combinations, a duplex -diode -triode 
type of tube designed primarily for use 
as a second detector, avc and first 
audio stage. Three or four methods 
of connecting the diodes are found 
in modern receivers, but the parallel 
connection of Fig. 6 is most popular. 
This hales the diode resistance, in- 

creasing the linearity of the detector 
because the load resistance then be- 

comes a greater part of the total cir- 
cuit resistance. The diode resistance] 
varies with the signal voltage; the load 
resistance is unaffected. For minimum 
distortion, then, the diode resistance 
should be a small fraction of the total. 
But there are two more important re- 
quirements for low distortion; first, the 
input voltage must be high enough to 
minimize square -law detection and, 
second, the shunting of the diode -load 
resistor, from an a -c viewpoint, must 
be avoided as far as possible. 

Square -law detection takes place 
when dealing with signal voltages of 
the order of a fraction of a volt, as 
previously noted in grid -leak detectors. 
It is reasonable then, that strong sig- 
nals which produce 10 or 15 volts 
across the diode load should be com- 
paratively unaffected by square -law 
action. This is one of the reasons 
that local stations are received with 
greater fidelity than more distant, 
weaker stations. 

Shunting of the load resistor causes 
a serious type of distortion clue to 
clipping negative modulation peaks. 
Several components contribute to this 
shunting: the avc system, the grid leak 
of the first audio tube and tuning -eye 

(Continued on page 48) 

Fig. 7 . Entire ave system with separate 

diodes for detection, and avc bias and individual 
filters for bias to three amplifier tubes. 

e 
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TONE -VOLUME CONTROLS 
(Continued from page 13) 

Mee terminals, which permits them to 

t' used either as simple series rheo- 

itts or as potential -dividers (potentí- 
peters), as illustrated in Fig. 2. The 

tsignations employed for the three 

t'minals arc: left (L) terminal is 

It terminal which the movable con - 

IA approaches at the extreme cow: - 

1 -clockwise rotation position of the 

aft; right (R) terminal is that ter- 

nal which the movable contact ap- 

toadies at the extreme clockwise ro - 

°:ion position; (C) terminal is the 

inter one connecting with the mov- 
rle contact arm, all looking from the 

.aft end of the control. 
When employed as a potentiometer 
a potential -divider type of circuit, 
three terminals, L -R -C, are used, 

I shown. When employed as a sim- 

1' series -variable element (rheostat), 
;e C (center or contact arm tern -li- 

t]) and only the L (left) or R 
ight) terminal of the resistance ele - 

lent are used, the latter depending 
ton whether the resistance is to in- 
case, or decrease, respectively, with 
Dckwise rotation of the knob. 
The standard practice in connecting 
flume controls is to connect them so 

(Continued on page 38) 
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"THE 

ELECTROLYTIC CAPACITOR" 

1 

Don't buy, specify, use, or replace 
. npacitors blindfolded! Save time, save 
Loney, and increase your service efficiency 

y y really knowing all nhout this vital sub - 
?et! Actually, no Radio -Electronic com- 
onrnt is more Important or less under - 
food thnn the Electrolytic Capacitor. Post 
ear equipment will employ more of them- 
nd in new, improved types. This new book 

`ItY tlexander M. Georgiev, for more than 
5 years n lender in Capacitor research and 
rvrlopment, at last explains the entire 
ublect answers all the many questions 
ervicemen, engineers, and designers have 
seen asking about capacitors for years. 
ENDORSED BY A. A. GHIRARDI 
"I heartily recommend The Electrolytic 

;npoetlor ns 'mast' reading for the man 
who really wants to forge ahead in Radio- 
'llectronics," states A. A. Ghirardi, in - 
emotionally famous technical author. "It 

Iells what types to use and where and how 
use them to best advantage-explains 

he advantages and disadvantages of each- 
how to make emergency repairs and a host 

1 other subjects invaluable to the man who 
iNOWS it pays to KNOW." Contains over 
00 pages and eighty illustrations. 

Pie ntly $3 ($3.25 foreign! 

I ¡St COUPON "Mod 

THE GREATEST TIME SAVER 

IN SERVICING HISTORY V 

Radio servicemen everywhere say that A. A. 
Ghirardi's RADIO TROUBLESHOOTER'S 
HANDBOOK (3rd Edition) helps them TURN 
OUT TWICE AS MUCH WORK IN A GIVEN 
TIME! Four times out of five, it tells exactly how 
to repair a set-without any elaborate testing what- 
ever! 
Actually, this big 4 -pound, 744 -page manual -size 
Handbook is a complete guide to quick, easy 

repairs on PRACTICALLY EVERY RADIO 
RECEIVER NOW IN USE. 

4,800 DIFFERENT RADIO MODELS 

Its 404 -page Case History Section gives full details 
on common trouble symptoms, their causes and 

remedies for OVER 4,800 DIFFERENT RADIO 
MODELS. It describes the trouble exactly, tells 
exactly what to do to repair it. It eliminates 
much testing-helps you do TWO OR MORE 
jobs in the time normally required for one-repair 
cheap sets profitably-train new helpers, etc. 

Equally important are hundreds of other pages 
specifically geared to today's needs-dozens of 
hints on the proper substitution of tubes and parts; 
i -f alignment peaks for over 20,000 superhets; 
transformer troubles, etc., and hundreds of graphs, 
tube charts, data, etc.-all carefully indexed so 
you can find what you need in a hurry. Price only 
$5 complete ($5.50 foreign) tun our UNRESERVED 
5 -DAY MONEY BACK GUARANTEE! 

EVERY 

CONCEIVABLE SERVICE 

SUBJECT! 

Milliammeters, ammeters and 
voltmeters; Methods and in- 
struments for measuring re- 
sistance; ohmmeters; How to 
build your own instruments; 
Tube checkers; Set analyzers; 
Point-to-point testing; Test 
oscillators; Preliminary trouble 
cheeks; A VC and QACV cir- 
cuits; Troubleshooting; Test- 
ing components; Repairs; Ob- 
scure radio troubles; Aligning 
and neutralizing; Auto radios; 
All -wave radio servicing; Ma- 
rine radio; Interference re- 
duction; How to start and 
operate a Radio - Electronic 
service business, eft., etc. 
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NOT A STUDY BOOK! 
You don't study this Handbookl Simply 
look up the radio's Make, Model, and 

the Trouble Symptom-and go to work I 
Eliminates useless testing on 4 JOBS 

- OUT OF St 

ONLY$ COMPLETE. 

Ghirardi Complete Guide to 
MODERN PROFESSIONAL 
RADIO SERVICE WORK 

rest Instruments, Troubleshooting, Repair 
Once in a blue moon a technical book is written that is so 
important, so complete, and so easy to understand that 
it is used and recommended universally by members of 
a profession! A. A. Ghirardi's MODERN RADIO 
SERA ICING is that kind of a book-AND MOREI 

Actually, it is the only single, inexpensive book giving a com- 
plete course in modern Radio Repair work in all its branches. 
Explains all necessary test instruments . . . even how to build 
your own; how to troubleshoot ALL makes of receivers, - 
analyze their circuits, test components; make adjustments; 
repairs, etc.-all, step-by-step. Used for reference, it serves as. 
a beautifully cross-indexed volume for "brushing up" on any 
type of work that may puzzle you. 1300 pages, 720 self -test- 
ing review questions, 706 illustrations and diagrams. $5 coin-. 
plete ($5.50 foreign) 5 -DAY MONEY -BACK GUARANTEE. 

See Money -Saving Offer Coupon 

5 -DAY. MONEY- BACK GUARANTEE S 't 

HURRAY HILL BOOKS. Inc. 
232 Madison Ave., New York 16, N. Y. 
Dept. S-85, Technical Division 

Enclosed find $ for books checked (send postpaid) or 
O send C.O.D. (in U.S.A only) for this amount plus postage. If 
not fully satisfied, I may return the books in 5 days for full refund. 

RADIO TROUBLESHOOTER'S HANDBOOK 
$5 ($5.50 foreign) 

MODERN RADIO SERVICING 
s$5 ($5.50 foreign) 

O MONEY -SAVING COMBINATION-Both books (over 2040 pages 
of invaluable service data) for only $9.50 ($10.50 foreign). 
The ELECTROLYTIC CAPACITOR-see adjoining adv.. $3 
($3.25 foreign). 

Name 

Address 

City & Dist. No State 
Please print or grite plainly. 

J 
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CATHODE-RAY TUSES 

EDUCTION in the grid -to -ca- 
thode negative control potential 
effects an increase in the num- 

ber of electrons emitted by the cathode.' 
These electrons then are attracted 
through the beam -forming orifice in 
the grid electrode due to the attraction 
offered by the positively charged ac- 
celerating electrodes. The initial beam, 
on striking the target screen, produces 
a large, diffused fluorescent spot which 
may be indistinct or irregular because 
of beam dispersion. 

Increase in the first anode voltage 
first decreases, then increases, the 
diametéi of the fluorescent spot, this 
reaction occurring with an accompany- 
ing correction of the spot contour. 
Once the best possible focus adjust- 
ment has been found, indicated by the 
formation of a small, well-defined 
fluorescent spot of appreciable bril- 
liance, decrease in the negative grid - 
to -cathode potential increases the spot 
luminous intensity. ' If the intensifier 
potential is applied under the condition 
that the spot is of the minimum possi- 
ble area and or sufficient or satisfactory 
luminous intensity, the application of 
the former voltage results in a marked 
decrease of the spot area together with 
an appreciable increase in the spot 
brilliance. 

When the fluorescent spot is station- 
ary and of marked brilliance destruc- 
tion of the fluorescing material results 
due to the high effective power which 
the material is required to dissipate. 
If, however, the spot is in motion, the 
average power dissipation required of 
the screen material is considerably 

less, and the brilliance of the luminous 
pattern may be increased proportion- 
ately. Hence, the candlepower or 

'H. J. van der Bijl. Thermionic Vacuum 
Tube, page 146, sect. 52, Edition I. 
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Fig. 1 . . . Operation 
of the electron gun. 
The tungsten heater, I, 
causes cathode, 2, to 
emit electrons which 
are concentrated into 
a small volume by 
control grid, 3, always 
electrically negative 
with respect to cathode. 
Note the bending of 
the electron beam by 

the deflection plate 
system. 

luminous intensity of the wave pattern 
developed on the electron screen is 

limited by the power dissipation capac- 
ity of the electron screen material. To 
protect the fluorescent screen against 
damage through operation under con- 
ditions of excessive power dissipation, 
it is therefore necessary to maintain 
the latter within the limits prescribed 
by the tube manufaéturer. 

It will be recalled that the electron 
beam developed by the electron gun is 

essentially an electrical current in 

space. As such, this electron flow is 

subject to all the laws applying to elec- 
tron currents in conductors. The elec- 
tron beam may, therefore, be caused to 
move by either electrostatic or mag- 
netic influence, thus varying the posi- 
tion of the fluorescent spot on the elec- 
tron screen. Beam motion, in the con- 
ventional cathode-ray tube, is usually 
obtained by means of a suitable ar- 
rangement of deflecting electrodes or 
plates. The latter are so designated 
because of their inherent ability, when 
properly charged to the desired poten- 
tials, to deflect the position of the elec- 
tron beam. 

Beam deflecting plates or electrodes 
are shown in Fig. 1; horizontal plate 
pair, 6, and the vertical plate pair, 7, 
are shown to he so mounted to the 
electron gun structure that the plates' 
of either pair are at a right angle with 
respect to the remaining pair. One 
plate of each pair is usually connected 
or is common with the tube final anode, 
thus placing a positive potential, which 
exerts attraction on the electron beam, 
on each of these plates. Each of the 
free deflection plates is operated with 
sufficient positive bias, so that the at- 
traction exerted by the positive plates 
on the electron beam is completely neu- 
tralized. This positive plate biasing 

[Part Two of a Series] 

by S. J. MURCEK 

potential is often variable so that the 
amount of neutralization thus obtained 
ís controlled to permit the exact cen- 
tering of the luminous spot in the cen- 
ter of the screen area. 

If a variable a -c potential were 
superimposed on the free deflection 
plate potential, the electron beam 
would be attracted toward the free 
plate (the superimposed a -c potential 
increases the peak plate potential) and 
would be repelled away from this 
plate (superimposed a -c potential 
opposes and thus reduces the deflect- 
ing plate voltage). However, we 

note that the resultant decrease in free 
plate positiv e biasing potential per- 
mits the remaining plate of the pair 
to attract the beam away from the 
free plate. 

During the period in which the hori- 
zontal deflection plate pair is subject, 
to the a -c modulating potential, the 
electron beam bends flexibly just be- 
yond the muzzle of the final anode, 
permitting the beam to swing hori- 
zontally across the electron screen in 

such a manner as to cause the fluor- 
escent spot to write a solid line across 
the face of the electron screen. The 
length of the luminous line or trace, 
so written on the screen, varies ín the I' 

approximate ratio of 1%" for each 
100 -volt variation of the free plater 
biasing poténtial. This approximate 
sensitivity varies, however, with the 
voltage applied to the final anode of 
the tube. Thus, with an increase in 
the final anode potential, the deflec- r 

tion plate sensitivity decreases propor- 
tionately. 

' The luminous line written on the 
electron screen by the electrostatic in -1 

fluence of the horizontal deflection 
plates, where subject to an a -c modu-I 
lation potential, is at an exact right 
angle to either of the plates. For the 
vertical plate pair, the luminous line 
written on the electron screen through t 

the application of an a -c modulation 
potential to the free plate of this elec- 
trode pair is at an exact right angle 
to the line written by the horizontal 
deflection plate pair. Therefore the 
fluorescent spot may be caused to ap- 
pear at any point on the electron 

llr 
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ESIGN ... APPLICATIONS ... SERVICING 
lu en through suitable choice of the 

¡Iages applied to each of the free 

itection plates. Under certain con- 

1ons, the electron beam is capable 
writing on the electron screen any 

:kceivable type of single line pattern, 
aging from a simple straight line to 

el most complex type of harmonic 
ern. 
nasmuch as the reactions which 
! place in electronic circuit poten- 

ttt 

s and currents produce patterns 
srich are mathematical curves, the 

Iode_ray 

tube is most useful when 

of the curve functions appearing 
near; one of the variable poten- 

which is utilized to move or 
;rep the electron beam increases or 

dlreases in equal proportion per unit 

ó elapsed time. In commercial c -r 

iiitruments, it is conventional to apply 
th a linearly varying voltage to the 

to deflection plate of the horizontal 
dlection plate pair. When the 

'1 

bode -ray tube is operated in this 
inner, any voltage reaction which 
:urs in the modulating circuit of the 
^tical deflection plate pair appears 

a recognizable voltage variation 
rve on the tube's electron screen. 

In Fig. 2, the horizontal modulating 
Itage is obtained from a capacitor 
ick is charged tinder a constant 

rrent rate, and the vertical modula- 
, m potential is obtained from a com- 

:rcial power frequency a -c line. The 
rizontal linear voltage variation re - 
:ion to the non-linear vertical voltage 
nation is productive of the familiar 

,Lie -wave cycle pattern. From this 
otograph, therefore, it may be defi- 
tely concluded that the voltage ap- 
ied to the free vertical. deflection 

gate varies as the trigonometric sine 
the horizontal voltage variation. 

Since the cathode-ray tube is essen- 
tlly an electron -optical form of the 

5.ctron tube, the tube requires an ap- 
eciable amount of care in its applica- 
on and use. In general, however, 
mmercial cathode-ray tubes are more 
urdily constructed than the conven- 

' oval type of vacuum tube. Neverthe- 
, ss, it is possible to prolong the useful 

fe of this valuable tube through ob- 
' rvation of a few simple rules in its 
sage. 
Aside from consideration of the 

I: athode-ray tube's fragile envelope, its 
;lost %ulnerable component is the elec- 
on screen. The latter is permanently 
npaired if it is required to dissipate a 
Treater amount of energy than is speci- 
ed by the tube manufacturer. Hence, 
ne electron screen must be subjected 
) an electron beam bombardment w 

Fig. 2 . . . How an 
a -c sine wave appears 
on the screen of a 

cathode-ray tube. It 
is apparent here that 
the electron beam is 
caused to move over 
the screen surface like 
an electrical pencil, in 
accordance with two 
functions: (1) horizon- 
tally, equal time units 
(,nicroseconds),and 
(2) vertically, sine - 
proportional voltage 

increment and 
decrement. 

intense enough to produce only the 
minimum level of observed pattern 
luminous intensity. Further, when the 
incident light level is higher than that 
experienced on a moderately cloudy 
clay, the screen should be properly 
shaded from excessive light to permit 
reduction of the necessary electron 
beam current or intensity. If, how - 
e er, it is necessary to photograph the 
pattern written on the electron screen, 
the luminous intensity of the pattern 
may be increased to a level which pro- 
duces satisfactory reproductions, pro- 
vided that the intensity level is reduced 
to the normal observation level at the 
earliest possible opportunity following 
the recording of the screen pattern.' 

Since the useful life of the tube ends 
with the failure of the heater, great 
care must be taken to insure operation 
of the heater at the rated voltage and 
current. The voltage applied to the 
tube cathode heater is maintained at 
the proper voltage level in commercial 
c -r units through proper design of the 
power transformer. It should be ob- 
served, however, that the normal heater 
potential obtains only when the device 
is operated from a voltage source 
within the rating or range of input 
potential. It must be borne in mind 
that operation of the cathode heater at 
an excessive potential results in the 
destruction of the emissive oxide coat- 
ing binding vehicle with the resultant 
flaking or loss of the emissive material 
from the cathode thimble. 

Another precaution tending to pre- 
serve the life of the cathode-ray tube 
involves the protection of the latter 
from mechanical shock or vibration. 
Indirectly, the life of the cathode 

a1'. S. Christaltli, Practical Guide for C. R. 
Design (Special Considerations in Photographic 

ork), page 29. 

heater is affected, whether this element 
is constructed of sag or non -sag wire, 
mechanical shock tending to break the 
heater wire in the former instance, 
and to cause its mechanical distortion 
in the latter. Shock and vibration may 
have more serious effects on the elec- 
tron gun and deflection plate structure, 
however, since these electrodes may be 

caused to bend away from their proper 
respective positions by reason of the 
inherent inertia of the electrode mass. 
Once the deflection plate or electron 
gun structure is distorted from its 
original position in the tube envelope, 
an electronic aberration will be present 
in the curve pattern developed on the 
electron screen. 

It has been observed, in the preced- 
ing discussion, that the electron beam 

( Con tin :led on page 38) 

411.Ó 

1tá M 

111j. 

Fig. 3 . . Three- 
inch cathode-ray 
tube. This tube 
has an electron - 

screen 3" in diam- 
eter, and utilizes 
the electron gun 
and deflection plate 
structure shown to 

the right. 

(Conrtesy 
Dudlont 
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Aerovox is constantly compiling and releas- 
ing the real "know-how" on capacitors and 
their latest applications to radio -electronic func- 
tions, in the form of the monthly Arroyos 
Research Worker. This combination - the 
right capacitor PLUS the right data - spells 
greater opportunities for you in the radio - 
electronics field both today and tomorrow. 

ASK OUR JOBBER .. . 

Ask him about a FREE subscription to the 
Aerovox Research Worker. Consult him about 
your wartime capacitor requirements. Ask for 
latest catalog. Or write us direct. 

./.7,111 v 'tf-/ INDIVIDUALLY TESTED 

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

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

Export:13 E. 40 Sr.. New YORK 16, N.Y.- Cable:'ARLAB' 
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7A6 

diode response will affect the linearity 
of the discriminator curve. 

Sufficient signal must be fed from 

the signal generator to the mixer grid 
to insure proper limiter action. Tod 

100,000 OHMS 100,000 OnM! 1 l MM 4--A 
TEST SOCKET op 
(TOP VIEW) 

both sides of this condenser are at r -f 
potential. 

The 6H6, 7A6, or whatever tube is 
used for the discriminator, should be 
checked for identical characteristics 
for both diodes, since any variation in 

I- 

.0005 t MED 

OUTPUT 

.000 

1900 OHMS 

.0005 MED 

Fig. 6 . Stromberg- 
Carlson 25 discrim 
inator. The choke in 
series with the sec- 
ondary tap is used 
to reduce the loading 
effect of the two .1- 
megohm resistors on 

the transformer 
secondary. 

Fig. 7 . Zenith 
121-1678 discriminator. 
A socket is provided 
on the chassis to per- 
mit insertion of instru- 
ments for discriminator 

alignment. 

THE. STANDBY Of SERVICEMEN 
Call your nearest St neór Jobber- wríto us for-his,adtfess 

STANDARD TRANSFORMER 
CORPORATION 

1500.NORTH HALSTED STREET - CHICAGO 
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1,v a signal will result in improper 
;nment. 
The adjustment of C, is critical and 

tt series of steps previously outlined 
I. alignment may have to be repeated 

p¡eral times before proper alignment 
I achieved. 

G.E. J FM90 

Figs. 4 to 7 show some representa - 

1,e discriminator circuits as used in 

gtndard receivers. Fig. 4 is the dis- 

aiminator used in the G. E. J FM90. 
wo points are worthy of note. 

temperature - compensated capaci- 
nce, in parallel with the trim- 

mer, serves to tune the secondary of 
sae discriminator transformer. This 
t done to prevent frequency drift in 

'e discriminator which may result in 

Lector unbalance. A high -frequency 
me filter is used to remove any resicl- 

11 r -f and to deaccentuate the highs. 

Pilot 300 

In Fig. 5 appears the discriminator 
ircuit used in the Pilot model 300. It 
identical to the G. E. type except for 

le tube. 

Stromberg-Carlson 925 

The Stromberg-Carlson discrimin- 
tor used in their model 925 is shown 
i Fig. 6. An r -f choke is used in the 

tturn of the secondary center tap to 
iCieduce the loading effect of the cathode 
:sistors on the discriminator secon- 

i ary, thereby improving its character- 
itics. 

Zenith 12H678 

The discriminator used in the Zenith 
2H678 (chassis 12A6) is shown in 
rig. 7. An iron core is used in the 
econdary of the discriminator for 
alignment. The RC network in the 
)wer right-hand corner is an a -f com- 
ensation circuit for uniform frequency 

, esponse. A special socket is included 
in the chassis to permit quick checking 

Id the discriminator with a vt m. 

Usual Service Troubles 

Service troubles in the discriminator 
.re usually limited to poor audio re - 
ponse. This is caused by unbalance 
If the d -c voltages developed across 
he diode -cathode resistors. If the 
liode-cathode bypass capacitor is open, 
he d -c voltage across either cathode 
esistor will be' found to be quite 
'ow. 

In any event, realignment of the dis- 
,ltriminator will usually result in im- 

1 )roved performance. 

` , < v .., 

r' 

F'. 

.5 

RADIART will not deliver aerials 

until materials and features can 

be RADIART QUALITY, - no 

makeshift equipment will be made! 

Designs and engineering are completed - You'll be thrilled 

with them. 

High quality.materials are arriving. 

The production line is ready - production and deliveries 

will start soon! 

RADIART AERIALS have always been the standard of 

comparison. 

These new RADIART AERIALS are up -to- 

the -minute and well worth waiting for. 

Manufactured by the makers of RADIART Exact Duplicate Vibrators. 

Radian Corporation 
3571 W. 62nd STREET CLEVELAND 2, OHIO 

Export Dl.;.Jon Canadian Off ice 

25 Warren Si., N. York 7. N.Y. US Crafs 50, W.. MaoucaL C.o.d 

..POSTWAR PORTABLE AND TABLE MODELS 

Emerson portable and table models displayed 
at a recent distributor postwar -receiver meeting. 
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F -HUNO 

M OTO R 

CRYSTAL 
PICKUP 

A2 -BAND receiver with simple 
band -switching, Fada 204, is 

shown in Fig. 1. An external 
antenna is connected to the primary of 
the short-wave transformer, to the 
primary of the loop antenna and to the 
chassis through a .01-mfd condenser. 
The signal grid of the 12SA7 convert- 
er is switched from loop to short-wave 
transformer by a single -pole double - 
throw switch. The oscillator switching 
is even simpler. Part of the grid coil in 
the oscillation transformer is shorted. 
The new potential end of the grid coil 
is connected directly to cathode instead 
of B-. Both the converter and i -f 
stages are supplied by avc as well as 

supplementary resistors. The converter 

I2SA7GT 

+90v 

0/ 

6A7. 
47,000 oKm 

a' = 1" 

.1" 

0:1 

Go s -,md 
. 

O o I 

by HENRY HOWARD 

has a 99,000 -ohm grid leak shunted by 
a .0035-mfd capacitor between the low 
side of the short-wave secondary and 
chassis. This is not in the circuit in 
broadcast position. The 12SK7 i -f has 
a 37 -ohm cathode resistor without a 

bypass condenser. 

Silvertone 8935-8942 

A 35 -watt general-purpose amplifier, 
Silvertone 8935-8942, with 4 jacks for 
high -impedance inputs and a phono 
pickup plug appears in Fig. 2. Four 

Fig: 1 . Fade 204 two -hand receiver. Signal 
grid of 12SA7 converter is switched from loop 
to s -w transformer by singlepole double -throw 

switch. 

Ist I -F 
12SKGT 

2nd I -F 

.05 

I 

stages are used on the high -gain inputs 
and three on phono. Two separate' 
channels are used for two stages after1 

which the outputs are combined into all 

single channel. 6J7 pentodes with al 

1-megohm grid input supplies substan- 
tial gain in the first stage. In the sec- 

ond stage are 6C5s with / ll -megohm' 
volume controls. A third 6C5 serves; 

as the first stage of the phono ampli, 
fier. All three 6C5s have common) 
plate connections which feed one of the! 

6N7 triodes as a third stage. The' 
other triode acts as a phase inverter, 
for driving a push-pull 6L6 output. 

The gain of the 6J7 stage is con- . 

trolled by dual screen -grid potentio-,1 

(Continued otl page 32) 

.1 

12Sa7GT 
raz.Y 
(.000zsl 

35Z5GT 

50L6GT 
w 

SPKk FMLO 450' 

PILOT LAMP .05 ' 
-4f 0-0 

6.3 v e- _ 40,4,0 30.HF7) 350 

tiy V ~ ,n P Ó 
tL ty Co) 

SWITCH ON Vol COMiR7l 
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BUY A WAR 

BOND TODAY! 

COPYRIGHT 1945 
THE HALLICRAFTERS CO. 

f 
HAL CRAFTERS herewith stakes out a claim tó a special part of the 

r io market: high frequency communications receivers and transmit- 
ters trrat will find a new, wide acceptance in many fields. 

Hal, rafters advertising and promotional. programs have proclaimed widely 
" whoever you are ... whatever you do ... you need Hallicrafters equip- , ient." In the field of radio distribution you will find an ever widening 

'demand for Hallicrafters- known to millions as "the radio man's radio." 

Ii(rdftpr5 EQUIPMENT 

hallicrafters RADIO ,.o,,.zie 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT CHICAGO 16, U. S. A. 
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POWER TUBE SUBSTITUTIONS 

t 

COMPARE a 

modern sewing machine with the 
old-time model shown here. The 

difference is an example of how 
careful attention to design- brings 
about a high level of efficiency. 

Realizing this, design is óne of 
the most carefully considered foci 
tors in the production of antennas 
at THE WARD PRODUCTS COR- 
PORATION. It is only through su- 

perior design that the benefits of 
experience and the finest produc- 
tion facilities con be best brought 
to the user. 

For the finest antennas for all 
applications ... for home and au- 
tomobile use ...look to WARD. 

-a> 
toe 

WA* eotat. 
THE WARD PRODUCTS CORPORAT 00'N 

1573 EAST 45TH STREET CLEVELAND 3, 

Export Dept. 

Canadian 
Office 

C. O. BRANDES, Mgr. 
4900 Euelid Avenue 
Cleveland 3, Ohio 
ATLAS RADIO CORP. 
560 King Street, W. 
Toronto 1, Ont., Can. 

by B. W. KAY 

TI I E present tube situation has 
necessitated the use of many 
substitute types in replacement. 

Where power tubes are involved, the 
load impedance of the output trans- 
former in the receiver may differ froñi 
the recommended load resistance for 
the substitute tube, so that considerable 
mismatch results, with consequent dis- 
tortion and poor tone quality. 

Power Tube Data 

Most tube manuals do not include 
data on power -tube characteristics at 
reduced plate voltages, where the tube 
has not been considered applicable to 
a -c/d -c operation. However, two sim- 
ple formulas may be used to determine 
the proper load impedance for a tube 
operating at reduced plate voltage. 
These formulas apply only to tubes 
operating in class Al.... , 

'For_ pentodes and béaih power tubes: 

Plate Voltage 
Load Resistance - 

Plate Current 

For triodes 

Load Resistance - Plate Voltage 

2 x Plate Current 

These formulas are only approxima- 
tions, but their use in the selection of a 
substitute power tube will insure fairly 
good results. 

C Bias 

Some control of the impedance of a 

tube may be obtained by the proper 
use of C bias. Since the bias voltage 
establishes the. plate current, the load 
impedance of the tube may be increased 
or decreased by varying the bias. 

As an example, let us assume we are 
to replace a 43 type tube in an a -c/d -c 
receiver. This tube, with 95 volts on 
the plate, requires a load resistance of 
4,500 ohms. Using the formula 

Eb Eb 95 LR=- or, Ib=-=- 
Ib LI: 4500 

= .021 ampere 

Therefore any tube whose plate 
draws 21 ma at 95 volts is eligible. A 
6V6 tube may be used, with 17 volts 
bias, which would limit its plate cur- 
rent to 21 ma. 

Using a 6V6 

If it were necessary to replace a 

25L6 with a 6V6, the same procedure 

For the Finest 
in 

Sound Equipment 
Watch . 

NEWCOMB 

... the sound of quality 

0 0 Q 

Announcements of special inter 
est to discriminating buyers of 
sound, equipment may be ex- 

pected,in the near future. Send 

us your address to receive these 

' mailings 'as they become ovail 
oble. 

AUDIO PRODUCTS CO. 
te 

Mohvlocturers Since 1938 
is l/f 2815 So. Hill. Street, Dept. E 

'fit Los Angeles 7, California 

i le 

r) 

Radio - 
E lectronic parts 

Large stocks a the finest and moat 

complete selettions of all available items 

at lowest prevailing prices. Thousands of 

active buyers depend on us for their entire 

Radio repair and replacement requirements. 

Because we understand service problems, 

every order is expedited for delivery in 

double quick time. Everything we do Is 

planned for convenience and satisfaction to 

our customers. You will find it profitable e 

make Radolek your buying headquarters. 

FREE BUYING GUIDESr: 
Bemuse of existing conditions we keep owl, 
customers right up to the minute on avail 

able merchandise by releasing supplements 

frequently instead of sending our regular 

Big Profit Guide 
once a year. Send 

the coupon now 

to get these Free 

Buying Guide Sup- 

plements as they 

are issued. 

FAST SERVICE' 
RADOLEK CO., Dept. S-105 a 

601 W. Randolph St., Chicago 6, III. 

Pleare tend FREE toting G.Ide S.PPItnrenit 

NAME 

ADDRESS 
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, ,1d apply. With 110 volts on the I i 

1 z of the 25L6, the plate current is 

F: oximately 50 ma, equal to a load 

r'stance of about 2,000 ohms. To 
I}tin the same load impedance with 

9, J6, a bias voltage of 10 volts should 

ised. 

Matching 

'he simplest method for matching 
th substitute tube to the plate impe- 
f.ce of the receiver's output trans- 

ner, is to install the new tube, and 
tti adjust the bias voltage so that the 

' e current is equal to that of the tube 
s stituted. This rule applies only 
ty:n pentodes are substituted for pen- 

t. s, and triodes for triodes. 

Bias Control 

Che limits for bias control of load 
ii )edance are set by the driving volt - 
a,: delivered by the driver, or first 
:rho tube. If the bias necessary to 
l',ablish the proper load impedance is 

low, the driving voltage may ex- 
cd the bias voltage, thereby creating 
dtortion. If this is the case, the gain 
Odle driver stage may be reduced by 

inting the plate resistor of the driver 
Ige with an equal resistor to reduce 

stage gain. 

HEARING AIDS 

ti. 

r - 

t,.ove ... Extremely small hearing -aid tubes de 
oped during the past few years. These tubes 

q,vide unusually high gain and are finding ap- 
Ication in many special types of miniature 

¡hplifiers. Below . Typical hearing aid 

J 
th miniature tubes. Exacting parts placement 
essential in these small units to avoid feed- 

ek and thus afford maximum amplification 
with minimum of distortion. 

o (Courtesy Maico) 
'S 

- 

WILL YOU BE READY... 
For A Better Job and Secure Career In 

RADIO- ELECTRONICS 
CREI technical home -study training prepares you now for 

the secure radio jobs that pay good money for ability! 

Mr. Radioman: You can be ready to enjoy the 
security of an important engineering position 
and take advantage of new career opportunities 
... if you prepare yourself now. 

Join the ambitious radiomen who are assuring 
themselves of secure good -paying jobs with a 

planned program of advancement made possible 
by CREI home study training in Practical 
Radio -Electronics Engineering. 

In our proved course of home -study training, 
you learn not only how . . . but why! Easy - 
to -read -and -understand lessons are provided you 
well in advance, and each student has his per- 
sonal instructor who corrects, criticizes and of- 
fers suggestions on each lesson examination. 
This is the successful CREI training that has 
trained more than 8,000 professional radiomen 
since 1927. 

Now that the war is over, the good jobs will go 
to the "survival of the fittest," so.make sure that 
you will not be left behind. Get ready now, 
for a secure job in the coming new world of 
Electronics. 

WRITE FOR 
FREE 36 -PAGE 

BOOKLET 

"Your 
Opportunity in 

the New World of 
Electronics" 

If you hare had profes- 
sional or amateur radio 
experience and want to 
make more money. let us 
prove to you we have 
something you need to 
qualify for a better radio 
job. To help us intelli- 
gently answer your Inquiry 
-PLEASE STATE 
BRIEFLY YOUR BACK- 
GROUND OF EXPERI- 
ENCE, EDUCATION 
AND PRESENT 
POSITION. 

CAPITOL RADIO ENGINEERING INSTITUTE 
HOME STUDY COURSES iN PRACTICAL RADiO-ELECTRONICS 

ENGINEERING FOR PROFESSIONAL SELF-IMI'RO\'EhIENT 

Dept. CS -8, 3224 -16th Street, N. W., Washington 10, D. C. 

Contractors to U. S. Navy-U. S. Coast Guard-Canadian Broadcasting Corp. 

Producers of Well -trained Technical Radiomen for Industry. 

MEMBER: NATIONAL COUNCIL OF TECHNICAL SCHOOLS 
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SE H -CU IT S 
Z-6J7GS 3-6C5G'S 6N7G 

IJl_. 

SSnO,, GOMM. Po., 

115 v 'CS..., 

meters connected between ground and 
separate voltage dividers, via a remote - 
control plug. These dividers consist of 
100,000 ohms and 30,000 ohms in series 
and are connected between B+ and 
ground. Bass- and treble -tone controls 
and an auxiliary power stage jack are 
connected to the 6N7 amplifier grid. 
The bass control has the conventional 
shunt capacitor and series resistor ; 

.02-mfd capacitor in series with a 
50,000 -ohm variable. The treble con- 
trol is simply a 250,000 -ohm rheostat 
shunting the audio input. 

A universal output transformer has 
taps for 3, 6, 250 and 500 ohms. A 

nT 
15 

--. 

r-` 
I 

36 MI6 

LOT 
LOOP 

1T4 

Z-6L6GS 

Ion tl(.500 yv . wr.i rye Te I5 

IA7GT 

5V4G 
EP tool 

EO )Oot 

feedback link is taken from the 6 -ohm 
tap and returned to the second stage 
cathode circuit for the benefits of de- 
generation. This link runs through 
100,000 ohms to a paralleled .05-ntfd 
capacitor and 100 -ohm resistor, then 
to all three 6C5 cathodes via a 20-mfd 
capaCitor which bypasses a 900 -ohm 
bias resistor. The 6N7 has no bypass 
on its 900 -ohm bias resistor. The in- 
verter is excited from the grill leak of 
the first 6L6. The 6L6 self -bias re- 
sistor of 200 ohms is connected to R -1 - 

through 50,000 ohms for increased bias 
stability, which also increases the peak 
power outpt,.. The output plates are 

1T4 155 

¡9 ¡Q 1 C 
T 

2 -Is 

se. .05 

5.6 
MES. 

.01 

]jI 

Vov. 1011E4 

1av. 2nD t 
7Rsn5 
10 LII 

re 
8 8- 

F3 , 

56 
E, 

R 

M 

rI 

(Continued from page 28) 

Fig. 2 . Silvertone 8935.8942 thirty-fivl 
watt amplifier with tour inputs for higl 

impedance and phone -plug pickup. 

supplied directly from a 5V4G rectifie 
output, the screens from the first sec 
tion filter containing both inductanc iI, 

and resistance, the 6N7 stage from seq', 

and section filter and first and second 
stages from the third filter. This art 
rangement affords the greatest filterinp 
and also serves to prevent undesirahl9 
coupling by way of the plate supply. 

Since the output tubes are fed di 
rectly from the rectifier with only I 

16-mfd filter condenser, they must b+ 

electrically balanced for complete hun 
cancellation; hum voltage across eacl 
half of the output transformer must bill 

equal. Hum and extraneous noise cat 
also be caused by defective tubes, 6J7í 
in particular, since the gain is so hig}t 
and 'they operate at a high input um 

pedance. 

RCA 268P 

In Fig. 3 we have an interestinw 
portable, RCA 26BP, which has 
t -r -f stage and an external loor 
attachment. The r -f amplifier use. 
a 1T4, with a 2.2-megohm grid, 
leak bias operating from eithe 
internal or external loop. Switch 

(Continued on page 44) 

Fig. 3 . RCA portable, 26RP, with eaternaili 
loop. Rectifier has a split A and B supply, 
with separate resistance filters for line operation. 

3Q5GT 
GRM 

I'LOo 

1 ,i00 40 
MFD 

MEG 

w74y 

100 

VOL. 
CONTR 

MEG. 

1- 
C2j 

.0025 

4.7 
MEG. 

1 r 270 

11.0015 

ISOM 

90V. 

B6v 

.005 

1 

11716GT 

I 5 V 
16 M. 

10.0 
MED. 

O 2700 

AG 

2700 

: D7 Fp. MiD, 

Ti 

90 
MFD, 

V.0 
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RECORD 

CHANGER 

THIS FAMOUS WEgSTER 
OF RECORDED 

- MUSIC 

ASSURES A 

it's NOW AVAILABLE on Rated Orders 
The value of Webster Model 26 Record Changer can be measured by the following out- 
standing features-all of which combine to produce a flawless flow of music and enjoyment. 

* Capacity to handle a large stack of standard phonograph records. Ten 12"-or twelve 10" 
records can be loaded at one time. 

* Light needle pressure-means longer record life, more enjoyment, greater economy. 

* Thirty-five minutes of musical pleasure at one sitting-a greatly appreciated convenience. 

* No noise distraction-Model 26 operates quietly. 

* Easy on records is the velvet soft, heavy pile turntable 
covering. 

* Dependable, trouble free operation-it will last for . BUY AN E X T R 
years. 

ASK YOUR 
DISTRIBUTOR 
ABOUT IT! 

WEB.STE R 

WAR BOND 
TODAY 

SPEED VICTORY ON ITS WAY 

CHICAGO 
.3825 W. ARMITAGE AVENUE 

CHICAGO 47, ILLINOIS 

31 YEARS OF CONTINUOUS SUCCESSFUL MANUFACTURING 
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POWER AMPLIFIERSl 
ORCHESTRA PICKUP 

INPUT NO.1 

O 

INPUT NO. 2 

P 2.000 OHMS 

!w 
Y 

6 V 

6SC7 

1 

ISO V 

6 MFD 

5Y3 

_I a v 

1 áii I 1 1 1 ILA :[TIüIie 
1 1 1 1 1 1 1 1 

115 V A -C 

C, 

FD 

400 V 

6N7 

_1 
55 V 

900 OHMS 
71MFD 

1 

w 7 

5,000 OHMS 

20 W 

16 MEO 16 MED 

501'' 50 

TO INPUTS 

OF 60 WATT AMPS. 

Fig. I (Above). . . . A mixer circuit for use with the 60 -watt amplifier shown 

below. Two inputs are provided for microphone pickup. A switch permits paging 
over the same system as well as b -c rebroadcast. A mixer is also used for plant 

intercommunication. 

Fig. 2 (Below). . . . A 60 -watt audio amplifier developed by the Rauland Corporation 
for use in large plants. This unit is rack type and is complete with power supply. 

PP. OR 
SINGLE INPUT 400,000 OHMS 

LINE NOTE- TERMINAL 3 
01 MFO R 

i 

NOT USED FOR 
SINGLE END INPUT 260 V 

2 6F6G 

1 Mi0 

YFf. 

LINE 

5uG 
u 

n 0 

7F7 
RIP 

111111111 

F L, 

.0011 LIFO 

} }6L60 
v\ 

111 a AMP. 

FUSE 

ó,e 0.1V FL 
01+- 

0 0 0 ot; 
or! º 
5 -00- 

o 

TEL 

0 

IJ 

On this page and page 36 appea 
circuit diagrams of sound units usel x 

in a 6 -plant installation. In the Junk 

issue appeared an analysis of thl 

800 -cycle signal generator, nine -char!) 
net mixer, ten -watt booster amplifier 
and four -channel equalizer used in till 
installation. The article was written 
by Harold Lewis of the Sound Mai 
tenance unit at the Pollak Manufa ' 

taring Company, where the installatio 
was made. 

Fig. 3 ... A half -power circuit for use witl 
power amplifiers. The use of this circuit 
permits a low musical background for voicj 
announcements. Driver tuoes are in 60 -waft 

amplifier. 

6F6 6F6 

J 

900 OHMS 
PRESENT RESISTOR 

2 MEG 
® 120V A.0 

TWO STSP 
SWITCHES 
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THESE big energy storage capacitors are 
recent Sprague Electric Co. types developed 

for flash -photography, high -voltage networks, 
welding and other exacting wartime uses. 

Consider thousands upon thousands of these 
giants in terms of the vast quantities of "TC" 
Tubular Capacitors and other service types 
that could have been made with the same invest- 
ment of time and materials, and the Sprague 
wartime record looms even more impressive. 

Every replacement type that has occasionally 
been missing from jobbers' stocks has been 

J 

F+ 
"11 ,.., J. 

, s41~-41/ 

1 
J 

i 

-- 
HOW MANY SPRAGUE 

"TC TUBULARS 

in this picture? 
more than accounted for by the FIVE separate 
Army -Navy "E" citations that Sprague has 
achieved. Moreover, a constant and steadily 
increasing supply of Sprague Atoms and "TC" 
Tubulars still makes it possible to match 9 out 
of 10 replacement requirements "on the nose !" 

As always-as long as the need exists- 
see Sprague TRADING POST on Page 6. 

Sprague Products Company 
North Adams, Mass. 

(Jobbing Soft Organization for Product, of the Sprague Electric Co.) 

t1 

"NOT A FAILURE 
IN A MILLION !" 

,11 
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POWER AaPLIFIEfl; 

/I 

(See page 34 for additional power -amplifier circuits) 
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RECEIVER 

TWISTED LAMP CORD 

- 

1111 

119. 

s 

B 

SPECIAL AMPLIFIER 

6507 i 5' 
it sPDT 

r 
1/ SWITCNE `{ OII.NFD 

3JJJJJ44444,,, 

77 

6 
W 

1 
PRONO INPUT 

yv 

RFD 25L6 

11~111111ri~ 

SPEAKER CIELO LOO HMS 

1lliWk 

4 
6 MFD 
ISO V 

16 MCD 
I. 

150 V 

OUTPUT 

L5 MEG 
RFD 

/.02 

6.3V FIL 

5Y3GT 

20 MCD r 

RI 

25" 
VR ISO -30' 

20 MCD 
MEE 

TVR105-301 

Fig. 4 (Left).... A four -plant transformer -type volume -level 
trol unit. A single input may be used and redistributed to 
four plants, with the volume control monitored from one stn 

RECEIVER 
SPEAKER 

Sop OHMS 
I W 

SPOT 
SWITCH 

EXTRA 
SPEAKER 

2525 

: AO OHMS 195 01 L A° 01 YFD 

..ISWMP T6O0V 

r 

JIS V 
Dc/4c 

Fig. 5 (Above). . . . A 400 -cycle phti 
shift oscillator for use in conjunction v/ 

plant -amplifier systems. Attention sign 

or fire alarms or any type of coded sig 

may be transmitted with this de..., 

Fig. 6 (Left). . . . A separate ro 

amplifier for minimizing reaction back 
the receiver circuit. This unit per 
separate control of volume and tone. (! 

Willard Moody article, "Loudspeaker 
ditions for Improved Tone Quality" 

SERVICE, June, page 16. 
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UTAH RADIO AND DETROLA 
TO MERGE 

proposal to merge Utah Radio Prod - 
i Company, Chicago, and International 
.rota Corporation, Detroit, was made 
ntly. 
.eetings of stockholders to vote on 
proposal will be held soon. 
iternational Detrola recently acquired 
drolling ownership of Rohr Aircraft 
.poration, California. 

* * * 

idRY HUTCHINS BECOMES PRESI- 

'IENT OF JOHN HECK INDUSTRIES 
SALES CORP. 

.eery Hutchins, formerly with Na- 
tal Union Radio Corp., as sales man- 
:, has been elected president of John 

VI Industries Sales Corporation. Of- 
' > are at 35 East Wacker Drive, Chi - 

Illinois. The unit will handle na- 
'1al sales of Meck radios. 

* * * 

'DJ. FINN NOW RCA RENEWAL TUBE 

& PARTS SALES MANAGER 

"lavid J. Finn has been named. man- 
a r of the renewal sales department of 
t1 RCA tube division. 

fr. Finn will be in charge of the sale 
tubes, component and replacement 

is sold through distributors and re- 
v ers. 
,'rior to his appointment, Mr. Finn 

w; Chicago regional sales manager for 
RA Victor. 

-s-r 

* * * 

JEWS OF THE REPRESENTATIVES 

11. B. Patterson, 1124 Irwin-Keasler 
lg., Dallas, Texas; John M. Maynard, 

417 Shenandoah, Dallas, Texas; and 
4 F. Klicpura, P.O. Box 3113, Houston, 
xas. have become members of the 

i Jthwestern chapter. Dale G. Weber of 
6 S.W. Capitol Highway, Portland I, 
egon, has been added to the roster of 

Northwest chapter and Douglas II. 
ILuksta of 408 York Road, Towson 4. 
td., has become affiliated with the Mid- 
ntic chapter. The New York chapter 
I accepted associate membership appli- 
lion from Jack Fields, 27 Park Place. 
.w York 7, N. Y. 
David Sonkin, national secretary has re- 
Itly moved his office to 347 Fifth Ave.. 

(Co;uionn'd on page 45) 
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<ecQ ACCURACY 

Due to design characteristics and close control of manufacturing 
processes, Burlington instruments embody the following ad- 
vantages: 
PERMANENCE OF CALIBRATION ...,All DC instruments employ Alnico 
magnets which are known to be more highly resistant to. shock, heat, vibration. 
and stray fields than any other magnetic material. 
FREEDOM FROM STICKING ... Clearances for all moving parts are such 
that the results of entrance of small particles as encountered in field service are 
reduced to a minimum. 
STABILITY OF OPERATION . .. All instruments are "NORMALIZED" 
after assembly to eliminate "zero shift" and other calibration errors due to ageing. 

Exceptionally high torque to weight ratio of control springs to moving element 
insures minimum error under conditions of shock, vibration, and other rough usage. 

Alignment of jewels and magnet core piece is such that the center lines of these 
parts coincide within plus or minus .002". The design of the brass movement frame 
and components is such that mechanical tolerances are reduced to a minimum in 
assembly. As a result, jewel and pivot wear is uniform which reduces "frictional 
torque" of the moving coil. 

All series resistors and coils are heat treated and impregnated after wrapping 
to insure stability and long life. 

All ranges AC & DC are available in Si", 31/2" and 41/2" sizes, both square 
and round, flush mounting. 

Engineering service furnished for specialized applications. 
No obligation. Write today for further information. 

BURLINGTON INSTRUMENT CO. 
400 FOURTH STREET 

BURLINGTON, IOWA 

PANEL INSTRUMENTS VOLTAGE REG 

ULATORS AUTOMATIC SYNCHRO- 
NIZERS FREQUENCY REGULATORS 

. SERVICE, AUGUST,., t945 37 



t. 

SUPREMEMODEL504°A 

N 
/ D 

T ESTER... d--'. : ;74'...79,2g--/%1, 
. , . ' 

a`ti',.- 

i 
,--p) :.b J,rO 

l o hNo.. 1 
-- 

*THE PORTABLE LAB" 
THAT 'GIVES YOU 

* Design proven by over 5 years produc- 
tion of thousands of this model. 

* Operation as simple as ABC. Multi - 
section push-button; switches do all 
work. Simply "follow the arrows" for 
tube checking. No roaming test leads 
for the multimeter. 

* Open face wide scale 41/4 -inch rugged 
- meter built especially for this tester- 

-500 microampere sensitivity. 
* Each AC and DC range individually 

calibrated. 
* Professional appearance. Solid golden 

oak carrying case. 

* Guaranteed Rectifier. 

SPECIFICATIONS 
DC MICROAMPERES: 0-500 
DC MILLIAMPERES: 0.2.5.10.50.250 
DC AMPERES: 0.1.10 
DC VOLTS -1000 OHMS PER VOLT: 

0.5.25.100.250.5003000.2500 
AC VOLTS: 0.5.10.50.250.1000 
OUTPUT VOLTS: 0.5.10.50.250.1000 
OHMMETER: 0.200.2000.20.000 OHMS 

0-2.20 MEGOHMS' 
s BATTERY TEST: Check Dry Portable "A" and 

"B" Batteries Under Load 
CONDENSER CHECK: ElectrolytiCs checked on 

English Reading Scale at Rated .voltages of 
25.50.100.200.250.300.450 volts. ' 

TUBE TESTER: Emission type with noise test 
floating filaments, easy chart operation. 
Checks all receiving type tubes. 

P.OWER SUPPLY: 115 volts 60 cycle. Special 
voltage and frequency upon request. 

YOU NEED T H I S 
BOOK." "The Cathode 
R a y 'Oscilloscope." 
by Raymond Soward. 
fully explains basic 
operating principles 
of the Oscilloscope. 
New. 25 pages, writ, 
ten in the Service 
man's language. Send 
25C, to cover print 
ing an handling 
costs, with coupon 
below. 

la am ma am Me WI de M. Elm Al 

SUPREME INSTRUMENTS CORPORATION, 
Greenwood: MISS. 

I enclose herewith 25e. Please send me your , new 
eRaymond Soward. Le 

Cathode nay Osclllo 
cope." by 

I Name 

City and State , 
at IMENEM=ENMIia=ilallla MUM %Illl 
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I Address 

C -R TUBES 
(Continued front page 25) 

is responsive to the influence of a mag- 
netic field by reason of its current or 
electron flow characteristics. Briefly, 
the electron beans is readily deflected 
by a magnetic field. If the cathode-ray 
tube is operated in a strong magnetic 
field, and this field may be of either 
constant or alternating nature, the pat- 
tern traced on the screen of the cathode- 
ray tube is distorted from the true or 
actual condition. \Vhere this form o' 
distortion is recognized, efforts are 
made to correct the distortion by in- 
crease of the cathode -beam intensity, 
thus subjecting the electron screen to 
the resultant irreparable damage. 
Again, where the magnetic field is of 
constant nature, the pattern may be 
deflected off the screen entirely, in 
which event correction of the deflection 
is attempted by application of exces- 
sively high potentials to the free de- 
flection plate in the affected axis. Since 
the conductors which are connected to 
the beam deflection plates pass through 
the glass flare on which the electron 
gun structure is mounted, this glass 
insulator then is subjected to high di- 
electric strain; the glass may fracture 
and thus render the tube useless. In 
the instance of the commercial device 
which uses the cathode-ray tube, pre- 
cautions are taken to prevent the appli- 
cation of excessive correction potential 
differences to the deflection plate pairs. 
Despite this precaution; it is advisable 
to correct spurious beam deflection by 
magnetic fields to conserve the life of 
the tube. 

Protective measures against stray 
magnetic fields include shielding of the 
tube with a magnetically permeable or 
magneto -conductive metal shield, and 
the mounting of the entire cathode-ray 
apparatus in a similar shielded struc- 
ture. Thus, the heater of the tube is 

shielded against magnetic fields in 
which it would tend to vibrate, this 
phenomenon occurring as the result of 

.(Continued 011 page 30) 

TONE -VOLUME CONTROLS 

(Continued front rage 23) 

as to provide minimum loudness at the 
extreme counter -clockwise setting of 
the knob (the movable contact arm of 
the unit being at the left-hand end of 
the resistance element, looking at the 
unit from the shaft end and with the 
terminals downward), with taper 
characteristics and connection into the 
circuit such as to give smooth, even 
increase of volume with clockwise ro- 
tation of the control knob. 

[To be continued] 

For Soldering in 
Tight Places .. e 

DRAKE 
No. 400 Soldering Iron 

Smallest industrial Iron 
Ever Designed 

60 Watts -%4 in. Tip 
Only 9 in. long. Wt. only 8 oz. 
This mighty mite is backed by 
DRAKE's 25 years of soldering iron 
manufacturing experience. The high 
quality and long -service of DRAKE 
Soldering Irons have made them out- 
standing favorites with all types of 
radio men everywhere. The DRAKE 
No. 400 is an outstanding value at 

Only $4.50 

Drake Has on Iron 
for Every Purpose. 

Ask Your Radio 
Parts Jobber 

DRAKE ELECTRICWORKS, INC 
3656 LINCOLN AVE.. CHICAGO 13. Ill 

FREE 
i,* 
\YOU 

0 g -r 
COLOR CODE 

and OHMS LAW CALCULATOR 

BURSTEIN-APPLEBEE CO. 
1012 McGEE ST. 
KANSAS CITY 6, MO. 

Send me FREE Color Code and Ohms Law Cal- 
culator along with latest catalog. 

[ lam 

l. NAME 

Great Time Saver 
Burstein-Applebee of Kansas 

City offers you this great con- 
venience FREE. Easy to work. 

Solves many problems in a jiffy. 
FREE to Radio men, electronic 
engineers and others in the - 

business. Attach coupon to 

your letterhead. 

MAIL COUPON NOW4 á, 

STATE CONNECTION IN INDUSTRY 

ADDRESS 
t 

TOWN STATF_I 
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ntlimetie field reaction against 

tr - field 
t r prY,h ttve pleasure de ignv d 

:ff. t 1 coneryation of the cathtah - 

tnhe life involve it grope r opera - 

liter long. {periods of use. Thi e. 

Iicular precautions require that the 

I properly tested for its a lectrical 
lift n periodically during 'uch 
iotl of protracted use. 

7esfs 

iribug the various electrical test- 
( ch indicate the electrical condition 
. he cathode-ray tube, the most inn - 

Gila concern its cathode heater 
,?ante and electrode current records 

( ch rectal the deterioration of cath- 
enlission and tube vacuum. If such 

trical tests are to indicate the con- 
. tin of the tube under consideration. 
I(, essential that a periodic record of 

ill function be properly established. 
j, -e cathode-ray tubes of similar de- 

nt to not usually exhibit similar eke - 
(Ile functional characteristics. 

he cathode -heater resistance test 
tltide a direct and reliable indication 
rthe rate at which the mass of the 
trole falls through slow loss by 
Ironic etllissintl. .\ periodic record 
the eh ctrode resistance indicates a 

y rise to the heater resistance as a 

ult of constant operation over long 
Intl of tinte. Since the emission 

( ni this electrode is feeble, and the 
( literature at which it operates is 

ttiyelt low, the recorded rise in its 
t istance is correspondingly slow. 

wever, any indicated rise in the 
istance of this electrode is a direct 
ruing that precautions must be taken 
Pre tent shock or vibration. 
'erietdic records of the electron -gun 
'trodc currents arc effective in re - 
ling the condition of cathode -oxide 
ting. as well as the envelope vac- 

s n. Since the first and second anodes 
the only electrodes of the electron 

i %%itch draw appreciable current, 
opt in those cases where the tube is 

ilu itled with an intensifier electrode, 
t periodic records of these currents 

st always he taken under exactly the 
.ne operating conditions. Thus, the 

( e under test is placed into operating 
.nlitilm and is so adjusted that a 
tale hori,ontal trace approximately 
in length is written on the electron 

Ieen. Under these conditions, the 
t ly electrons which reach the first 

I st c and anodes are those not hay- 
. sufficientvelocity to escape the 

f racoon exerted by these positively 

I continued on page 40) 
I I On shield about the tube envelope exhibits 
es of permanent or residual magnetism, that 

t, lion beam is permanently deflected by reason 
the eleetro-magnetic influence resulting be (en the trio. 

%'ausan% of d/ms4iu 
AMPHI.NOL osteisut°oRs 
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trel. 

S & ?LUGS lugs and accessories. 

pAD10 
SOCK miniature sockets, P 

1 Standard 
and 

+I STEATITE 
SOC 

S 

To all 
td receiving 

dub t 
ts o tot acorn tubes 

and magnet 
type 

lot television 
tubes. 

A-14ABY.AV.11 
CONNECTORS 

One 
contacts 

in 
shells. For radar, 

dioand electronic 
applications. 

CONNECTORSN special purposes. 

N 97 SERIES CONK -tot 
Simtlet to A -N connectorstot use 

lets, etc., 

es 
couplings, adapters, 

A 
Cable 

rnsc 
Ct 

mpg, lerrul connectors. 
and 97 series Also 

with A N HECTORS necüons 

MICROPHONE 
CONNECTORS 

microphone n coon c 

119 

single 
heavy duty brass 

RECEPTACLES movie P 

?REFOCUSED REFO 
LAMP roc sed lamps used 

in 
ro - 

J For medlloodl base , beacons, 
searchlights, earchl 9 

leors, ANTENNAS retlectot. TELEVISION 
le 

antennas with 

F -M AND 
antennas 

and dipole ICS 
Dipole 

TICS FOR ELECTRON vinyls. A synthetic 

SYNTHETICS tic and transparent use 

almoste, 
Act t e of radio or electronic 

N y CABLE CONNECTORS lot almost every 
a and small sixes 

133 SERIES 
COAXtA adapters tar cables. 

Low -loss mloss co les loot coaxial 
and twines 

1 in many sly 
most of the Army -Navy 

twyln x Welllas beaded and special cables: 
COAXIAL 

CAB 

Coaxial 
w SG1Ú types 

as 

1 

Continuous progress in sales 
and engineering has added many items iden- 
tified by the well known Amphenol trade -mark. 
Amphenol distributors have many new items 
to sell their customers including products that 
will open new markets. Be sure to take full 
advantage of this potential. 'Check the items 
listed above. Are you selling them all? 

AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois In Canada Amphenol Limited Toronto 

U.H.F. Cables and Connectors Conduit Cable Assemblies 
Connectors (A -N, U.H.F., British) Radio Parts Plastics for Industry 
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From pilot to bombadier ... "tar- 
get sighted" ... from bombadier to 

pilot ... "target hit" ... and commu- 
nications scored again. Halldorson 

Transformers are helping to maintain 
communication lines on all battle fronts, 

in air, on land or on the sea. 
We are aiding in home communications 

by providing a full line of victory type trans- 
formers . . . quantity is limited . . . but not 

quality. Like their fighting brothers, our victory 
.transformers are capable óf operating under the 

severest conditions. 
JOBBERS, write for complete information on our 
Halldorson Victory Type Transformers. 

THE HALLDORSON COMPANY 
4500 Ravenswood Avenue Chicago 40, Illinois 

. S. 

HA LLDCRS N 4:;, 

. , 

_o , 

TRANSFORMERS 

(¡(MtR1.(.142, NIC. 
,,..,w,(o.. (,...I. 
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1 OSCILLOSCOPE \\1 
CRO-3A 

EVERY service man needs this portable oscilloscope for accurate and 

rapid service work on AM, FM and Television receivers. We list 

only a few of the many uses that make it indispensable in the modern 

service shop: study wave shapes and transients; measure modulation 

adjustment of transmitters; check receiver alignment; determine peak 

voltages; trace electronic tube characteristics. The CRO-3A gives a 

sharp, clear picture and is equipped with a screen for easy daylight 

viewing. Write today: Specialty Division, Electronics Department, 
General Electric, .Syracuse, New York. 

Electronic Measuring Instruments 

GENERAL ELECTRIC 
177-D 

9 

C -R TUBES 
(Continued from page 39) 

charged electrodes. Any condition 

affecting either the emission of beat 
electrons from the tube cathode or tht 

velocity of the electrons in the beam 

is reflected as a change in the current 
drawn by the first and second plates o 

anodes. 
Inasmuch as these plate currents ar 

directly dependent on the emission pro et 

víded by the tube cathode, a r'eductio 

in either of the electrode currents is 

direct indication that the cathode emis 

sion has been somewhat reduc 1 i 

Hence, the record of the first and sec, ,t. 

and anode currents, where these are 

taken under identical conditions is a 

direct indication as to the probable lift <t. 

of the tube. dit 

Material increases in the recorded 
first and second anode currents indi 

cate that the electron beam velocity i In 

reduced by the reduction of the envel 

ope vacuum. This condition may 
seriously complicated when the vacuu 
is contaminated 'with any of the noble p 

gases, such as neon or argon. Either] 

a decrease in the tube vacuum or the 

contamination of the tube atmosphere, a 

with any of the mentioned gases resul d 

in a partial dispersion of the electro 
beam. The electrons thus escaping th 

necessary acceleration are attracted t 

either the first or second anode causin 
an increase in their respective operat 
ing currents. Where the tube under t 

is provided with an intensifier electrode, 
the presence of gas in the. tube atmos 
phere or the reduction of the vacuum 

results in a decrease in the intensifier 
electrode current. 

The rise of gas contamination in a 

cathode-ray tube is the direct result o 

improper tube operation. If the bea 
current is permitted to attain an execs 
sive value, or if the cathode of the to 
operates at an excessive temperatur 
the metal electrodes of the tube tend 
give off a portion of the occluded gas 
contained in their structures, although 
careful attention is given, during man- 

ufacture of the tube, to the degassity 

of these electrodes through electroni 
heating of these components to hig; 

temperatures. 
Since the envelope of the tube is itl 

close proximity to the metal shie 
which surrounds the tube, the applic 
tion of excessive voltages to the deflec 

lion electrodes may result in the devel 

opulent of a brush discharge to t 

envelope wall with the attendant dan 

ger of either a fracture or puncture 
the envelope glass. This conditi 
often occurs when the high potenti 
are applied directly to the deflectio 
electrodes. Since cathode-ray to 
having greater screen diameters re 
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rre higher deflection and operating 
>,entials for development of a suitable 

w tten pattern on the electron screen, 

t protective measures applied to the 

u of the cathode-ray tube must be 

itreased in proprtion to the diameter 

olthe tube electron screen. 
:ommercial cathode-ray tubes range, 
electron screen diameter, from 1" to 

r in diameter. Where the tube is 

'gecially designed for application to 
i I:vision reception systems, it is tech - 

ally designated as a kinescope.1° In 
feral, kinescopes vary little from the 

t.damental design characteristics of 
'Id cathode-ray tube proper except 
tl t, in some kinescopes, magnetic 

'41 ussing and even deflection of the 
11.m is resorted to provide the desired 
diracteristics in the larger types. In 
ailition the color of the screen lumin- 

,u ence may be other than the conven- 
ttnal green. 

:n conclusion, we find that the cath- 
e-ray tube is a special form of the 
wentional vacuum tube, designed 

lyng optical considerations. It is 

¢)able of producing visual written 
itages or graphical curves of highly 
tatelerated voltage variations, thus 
Owiding a visual record of the nature 

I al extent of the variations under con- 
, r,eration or observation. 

' ->HII3, RCA Vacuum Tube Handbook, C. R. 
Y )es. 

VARIABLE CONDENSER 

SERVICING 

by EDWARD ARTHUR 

(PART 11) 

',,f ICROPIIONICS may arise in 
1.,V1 the tuning condenser due to vi- 

7ation caused by the speaker. In sup - 
!heterodyne receivers, the condition is 
hated by the modulation of the local 
ycillator, caused by the vibration of 
at portion of the tuning condenser 
Itch tunes the oscillator. If grommets 

le used, they should be checked to in - 
I re their freshness and pliability. If the 
tit is mounted directly to the chassis, 
e entire chassis should be mounted on 
bbcr or other shock insulating mate- 
d. Sometimes the use of celotex, or 
)ter sound absorbing material, in the 
Cass;s compartment, effectively re - 
tees vibration. If mechanically pos - 
tole, the tuning condenser itself should 

It 
mounted on a thin sheet of rubber, 

ttth the holding screws insulated from 
e chassis with some more rubber. A 
ound pigtail should he connected 
nn the unit to chassis. 
Quite often the tuning condenser will 

l the cause of oscillation. The imme- 

An important 
announcement 

WARD LEONARD next month will start the distri- 

bution of bulletins describing its greatly expanded 

line that is now being made available to the trade 

through.Radio and Electronic Parts Distributors. The 

line will include a complete assortment of 

RESISTORS - RELAYS - RHEOSTATS 
r 

Each bulletin will be complete in itself and will be 

distributed as soon as it is printed. Write for your 

copies now. 

WARD LEONARD ELECTRIC CO. 
Radio and Electronic Distributor Division 

82 West Jackson Blvd., Chicago, IU. 

WARD LEONARD- RESISTORS 
RHEOSTATS 

ACCEPTED MEASURE OF QUALITY .-..RELAYS 

diate cause is interaction or feedback 
between two sections of the tuning 
unit. This condition is common in 
midget receivers of the t -r -f type. A 
tin shield, which is easily worked or 
bent, inserted between the two sections 
of the tuning condenser, will help. The 
usual method is to bend the sheet at 
right angles around one of the sections, 
and solder in place. When the tuning 
condenser is mounted upright, so that 
the plates operate vertically, it may be 
necessary to shield the exposed rear 
of the unit. At other times a shield 
interposed between the tuning con- 
denser and the nearby tribes helps. To 

determine the location of the feedback 
point, a piece of heavy tinfoil, which is 

easily bent, may he used to find the 
most effective position for the shield. 

Some band -switching circuits switch 
the coils used with the tuning con- 
denser, instead of shorting out a por- 
tion of the coil for the higher frequen- 
cies. While the tuning condenser is 
not physically involved, trouble at the 
band -switch contacts may produce 
symptoms similar to those characteris- 
tic of the timing unit. The band -switch 
contacts should be checked for im- 
proper contacts, and, where necessary, 
cleaned with carbon tetrachloride. 
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HILE walking down the street re- 
cently, 1 saw a friend, Johnny, put- 
ting the finishing touches to a new 

sign on the side of his combination truck 
and service car which read . . . Sound 
Systems Repaired-Rebuilt-Installed. 

"Mighty interesting sign," I shouted to 
Johnny. 

"Hello, there," he replied. 
"Glad you like it. I'll be finished. in 

a few moments. \Vait around." 
1 waited, and soon we were in his 

shop, Johnny revealing quite a story 
about that sign. A few weeks ago he 
had had a hurry call from one of the 
local concessionaires with an ailing 
sound system. The repair man usually 
called, was ill, and so Johnny was asked 
to sub for him. Johnny had been Johnny - 
on. the -spot! And he had so impressed 
the sound -system user, that he had been 
told that all the repairs would be his 
from then on. 

Johnny's Program 

That one job had led to others, till 
Johnny was quite a busy sound -system 
Service Man. I knew that audio main- 
tenance required many hours of work. 
So 1 asked Johnny how he could af- 
ford to take on so many jobs, particu- 
larly since most of the repairs had to be 
done of the premises where the p -a sys- 
tems were located. This meant that 
Johnny had to go into many a war plant 
in the vicinity, and work fast. Hardly 
a way to do thoughtful work. 

Johnny told me that while the repairs 
to sound systems were slow and often 
took a long time to finish, he had out- 
lined a program which clipped hours 
off. And since he was operating on a 
flat-fi.rit basis plus the cost of the parts 
he replaced, the plan was working out 
very well. 

Usual P -A Defects 

While his method is not new, it war- 
rants repeating and comment. In the 
first place, the p -a systems generally had 
only one of two defects which were not 
hard to find. Either they did not play at 
all, or there was so much distortion that 
the response was non -intelligible. 

Broken mike cables, burnt -out trans- 
formers or filter condensers, even an oc- 
casional off -center speaker cone or a 

burnt -out voice coil, were easy to find 
and to repair. But it wags when the unit 
failed completely that worry began, 

Initial Procedures 

In Johnny's system he first inquires 
about the trouble. Let us assume that 
the proprietor says that the set will not 
play at all. Johnny checks the mike 
cable for a short (an open would gen- 
erally cause an awful a -c hunt). Then he 

checks the fuse and looks at the tubes 
to lit sure that all filaments are lit. That 
usually takes a matter of minutes. If 
the set checked okay for all this, the 
loudspeakers are then disconnected from 
the set and a resistor of approximate 
value for the speaker load is then sub- 
stituted. Since most of the lines being 
run from p -a systems are either 250 or 
500 ohms, Johnny always has a supply 
of resistors of those values in his kit 
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bag with varying ratings from 5 through 
250 watts. 

Connecting a suitable resistor across 
the output, Johnny then shunts it with 

an output meter and turns the volume 
up full. Talking into the mike should 
have shown some indication if the set 
was functioning and the line to the speak- 
ers fouled or shorted. If this checked 
okay, the line is then checked. 

Tracing 

Checking the line is not often too 
easy to do. Disconnecting all the speak- 
ers from the line, an ohmsifter is used 

to see if the line is shorted. If it was, it 

was merely a matter of tracing the short. 
If the line checks okay, Johnny then 
tests each speaker individually until the 
defectiN e one is found. That one would 
either be replaced on the spot, or taken 
off the line and taken to the shop for 
extensive repair. If it is taken off the 
line, Johnny substitutes a resistor for it 

so that the impedance of the line is not 
upset. 

Home -Made Oscillator 

In some instances Johnny has found 
that the trouble was actually with the 
amplifier. In that case, he uses our old 
friend, signal tracing. A home-made re- 
laxation oscillator is used. It is hooked 
up to the mike input, having first dis- 
connected the mike. Then with the out- 
put meter (and sometimes Johnny uses 
his 1" oscilloscope which is a very handy 
gadget for testing on outside of the shop 
premises) he checks for a signal first 

MODERN TUBE PARTS 

Variety of small parts used in modern tube pro- 
duction. Note comparison of parts size Frith 

pencil. 

(Courtery Sylvania.) 

at the plate of the first tube, and so oil 

till the trouble is located. 
If the first stage checks okay he 

probes at the grid of the second stage. 
If no, signal came through, Johnny knew 
that the trouble lay between the plate 
of the first stage and the grid of the 
second stage. Again it was merely 1 - 

matter of checking the coupling coin 
portents, regardless of whether they wets 
resistors and condensers or just a trans 
former. 

Distortion 

By going from stage to stage, Johnny 
must finally isolate the trouble because 
where the signal disappears, there' 
trouble. 

It sure sounded simple to me, and 
could see from the amount of busines 
which Johnny had collected, that he reall, 
had something there. 

\\'hen it comes to distortion, the mat' 
ter is not so easy. But Johnny follow,' 
the same system. Cutting down on iht 
volume, he connects his home-made rep' 

laxation oscillator to the mike input and 
proceeds the saute way (except he use 
his oscilloscope) noting any increase it 

distortion over the original signal as hi 

goes along. 

Use of Wave Form 

I asked Johnny how could he expel, 
to find distortion when the signal fron 
his home-made oscillator was full of it 

in the first place. That was an east 
one for Johnny to answer. He said that 
he first notes the wave form of tit 
signal from the oscillator. And usin 
that as a base, he can check for further' 
distortion that would come from the am, 
plifier. Finding where the p -a systeni 
introduces the most distortion; he ex- 
periments with different components. 

Sixth Sense 

This seemed rather a hit-or-miss 
method to me, but Johnny told me that 
as you work at it, you get sort of a sixt! 
sense which tells you which component 
is at fault. Most times, and especially 
when the set had been repaired severalL 
times, it was a matter of finding somdp 
condenser or resistor which was a bit 
out of tolerance in value. Johnny said 
he had even run across a resistor or coral, 
denser which while marked with one 
value, actually was another. As the am- 
plifier had been used, the resistor or cots , 

denser had been subjected to heat delr 

stroying the value of the component so' 
that it was nowhere near what it should 
be, and hence the distortion. These 
components he replaced. 

Charges 

About the charges, Johnny had quit 
an idea. He charges a flat fee of $5. 
to come to the plant. Then he charge 
a flat fee of $3.00 to find the trouble 
if the set is dead, and $5.00 if the 
is heavy distortion. He charges $2.00 
replace the component, which is n 
functioning, if it is in the set, and $2. 
per hour to fix the lines or speakers 
And lie adds to that the cost of tl 

part lie replaced. The average call ne 
him at least $10.00 plus the profit from 

the part installed. 
Fine business!' 



Long Scale, Wide Range Volt=Ohm-Milliammeter 

l% 

1^f'/ 

FgiT 

. r.J7,aÑ ah Y(rrM 1;0tr5 

.oureu* 

11. 

9000-tcov D.Y ( 

)sov1 1 ! Ic00. 
fpY%t. ,DC 

J.,..CY 
«Oa 

Dq1,1 

, ,D.,_ 

-704 ni,«.^tl/4." <can- I 

DSY ; -.r,O I01I4 n fill 
115 

HERE'S 
THAT NEW 

Tat1pZine 625.s T 

DOUBLE SENSITIVITY 
D.C. VOLT RANGES 

0.1.25-5-25.125.500.2500 Volts, at 20,000 
ohms per volt for greater accuracy on 
Television 'and other high resistance 
D.C. circuits. 

0-2.5.10.50-250-1000-5000 Volts, at 10,000 
ohms per volt. 

A.C. VOLT RANGES 

0.2.5.10.50.250-1000-5000 Volts, at 10,000 
ohms per volt. 

OHM-MEGOHMS 

0.400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 

DIRECT READING OUTPUT LEVEL 
DECIBEL RANGES 

-30 to +3, +15, +29. +43, +55, +69 
DB 

TEMPERATURE COMPENSATED CIRCUIT 
FOR ALL CURRENT RANGES D.C. MICRO- 
AMPERES 

0-50 Microamperes, at 250 M.V. 

D.G. MILLIAMPERES 

0-1.10-100.1000 Milliamperes, of 250 M.V. 

D.C. AMPERES 

0-10 Amperes, of 250 M.V. 

OUTPUT READINGS 

Condenser in series with A.C. Volts for 
output readings. 

ATTRACTIVE COMPACT CASE 

Size: 21/2" x 51/2"- A readily portable, 
completely insulated, black, molded case, 
with strap handle. A suitable black, leather 
carrying case (No. 629) also available, with 
strap handle. 

LONG 5" SCALE ARC 

For greater reading accuracy on the Triplett 
RED DOT Lifetime Guaranteed meter. 

SIMPLIFIED SWITCHING CIRCUIT 

Greater Ease in changing ranges. 

Write for descriptive Jolder;givirigJull technical details. 

Tri eft 
ELECTRICAL INSTRUMENT CO. I3LUFFTON, 01110 

%d Wlc ./'hay 
World's Largest Manufacturer of 
Wireless Telegraphic Apparatus 
COMCITE CIMTSAL Orr1EE [pUlMINT 

McElroy Manufacturing Corp. 
a2- IfaskIlue Anesse Isstsa, Massachsetts 

WHEN YOU CHANGE 
YOUR ADDRESS 

Ile sure to notify the Subscription Department of SERVICE at 52 
Vanderbilt Ave., Ness' York 17, N. Y., giving the old as well as 
the nesv address, and do this at least four weeks in advance. The 
Post Office Department does not forward magazines unless you pay 
additional postage, and we cannot duplicate copies mailed to the 
old address. We ask your cooperation. 

WARTIME RADIO SERVICE 
1500 tested radio tube substitutions and other valuable information. 

Keeps 'em Playing in spite of the tube shortage - only $3 postuaid. Order now. 

CITY RADIO COMPANY 
East Washington at 5th St. Phoenix, Ariz. 

TUBES-PARTS 
RADIO DEALERS-SERVICEMEN 

Send for our list of available tubes and repair parts. 
Sylvania, Tung -Sol, Ken-Rad. 

M. V. MANSFIELD CO. 
937 LIBERTY AVE. PITTSBURGH 22. PA. 

F-M RECEIVER 
(See Front Cover) 

} l E fixed -tune r -f amplifier, T modulator-oscillator and first i -f 
stage of a 7 -tube f -n1 receiver, 

trombcrg-Carlson 515 FYI, appear on 
le cover, this month. in the r -f anl- 

' ifier, which uses a 6AC7, two tuned 
Tcuits are fed by a doublet antenna 
ad a 33,000-ohnl damping resistor 
'.on) grid to ground to broaden the re - 
muse. Thus, the amplifier being tuned 

to about the center of the f -m band, will 
pass the entire hand without excessive 
discrimination. Fixed bias is sup- 
plied by a 150 -ohm cathode resistor 
bypassed by an .01-mfd capacitor. \n 
unusual impedance coupling system is 
used on the first detector; plate choke 
and 50-nmlfd coupling capacitor. 

A tuned -6S,\7 converter uses a 550 - 
mid capacitor in series with a tuning 

capacitor. A hot -cathode type Hart- 
ley oscillator contains temperature 
compensating shunt capacitors for 
greater oscillator stability. The heater 
is operated through the oscillator coil 
by tying it to the cathode. An r -f 
choke is then used in the heater cir- 
cuit to isolate the 6S \7 from the other 
heaters. Such isolation accomplishes 
two purposes: it prevents undesirable 
coupling to other r -f or i -f stages 
rhrough the heater circuir and it keeps 
various heaters from acting as a re- 

(Conliuncd on page 45) 
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 Here, Mr. Radio Service 
Man Is a Natural for You 

.. .. OM. Descriptive 
Literature 

Sent on 
Request 

Y 

SPEED 
IRON 

r 
PATENTS PENDING 

THE SUCCESSOR TO THE ELECTRIC 
SOLDERING IRON 

115 Volt, 60 Cycle, 100 Watt 

IT'S REALLY FAST! 
Soldering Heat in 5 Seconds After Pressing the Trigger! 

You don't waif for the SPEED IRON to heat. It waits on your bench, cold, for you. 

When you pick it up and press the trigger it goes to work with a surge of power 

and speed that is amazing. 
SPEED IRONS have been tested and used in hundreds of war plant applications 

over a four-year period and are now available to radio repairmen. 

IF YOUR RADIO PARTS DISTRIBUTOR DOES 

NOT YET HAVE SPEED IRONS IN STOCK WRITE 

WELLER MANUFACTURING CO., DEPT. S, EASTON, PA. 

r` 

1 °l 

IONCCK-PROCF 
1 : IBilITLE-TESIED 
\ Dl1RIABlE r/ //h 

DEFE1 EDFilBLE 
eti 

. .. . 
. él 

American Capacitors meet the most 

j exacting precision requirements be- 

cause they are fabricated by experi- 

enced craftsmen. Electrolytic and Paper 

---i Capacitors, incorporating new plastic 

designs, cover all standard capaci- 

tance values and working voltages. 

.¡ 

"There ii mi AM( 011 for every sits and purpose" 

AMERICAN CONDENSER COMPANY 
4410 RAVENSWOOD AVENUE CHICAGO 40, ILLINOIS 

SERVICING;¡ 
HELPS << 

STEWART-WARNER R-137 [¿ 

u iu volume level cutting -off: Changing 99 .fi; 

Remove i -f transformers, clean or re- 

place mica insulators of trimmers and 
r -f trimmer condensers. 

PHILCO C-1450 

Set plays okeh in all but one posi- 
sition : Try another vibrator, and if 

found okeh on opening original, wire 
will be found broken. The break is 

small, and just enough so that it makes 
contact in all but one position, when 
it is upside down. 

TRUETONE 13746 

Shorts and cuts off when turning 
volume control: Replace rubbers of 

capacitor gang, as one lead rubs 
against the volume control shaft and 
shorts. 

MAGNOVOX C-178 

Intermittent operation: Replace 200 
volt .1-mfd screen bypass capacitors 
with one of 600 -volt rating. Check 
green. dropping resistor, about 10,00a - 
ohms S -watt wire -wound, for open or 

intermittent. Set sometime plays when 
upside down, probably due to weight 
of resistor. Replace to avoid come- 
backs. 

PHILCO 610 

Distortion., accompanied by low - 
plate voltage on 75 tube: Plate bypass 
capacitors between two 99,000 -ohm re- 

sistors partially shorted. Replacing 
clears up trouble, since shorted unit 
reduces voltage, choking tube activity. 

David B. Chambers 

SER-CUITS 
(Continued from page 32) 

ing is completed by a loop plug. 

A 1A7 detector -oscillator is the only 

tube with ave. A filament r -f choke, 

isolates the detector from the IT4 i -f 

amplifier. This tube uses a '5.6 
megohm grid -leak bias. The firs( 

audio pentode section of the 1SS uses' 

a 10-megohni leak. The 3Q5 power 

tube is biased by the drop acros 
three series -connected filaments. 

A 117Z6 rectifier has a split A an 

B supply with separate resistance fil 

ters for line operatíon. The sine re 

sistance value is used in each filter 

2700 ohms. However, the A suppl 

requires' much higher capacities, 
and 160-mfd, while the B uses onl 

10 and 20 mfd. 

e 

} 

e 

E 
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NEWS 
(Continued from page 37 

slew York 16, and William Gold, secre- 
ary of the New York chapter is now 
ocated at 304 East 23rd St., New York 
0, N. Y. 

' 

IRC DISPLAY MERCHANDISER 

A counter display merchandiser dis- 
slaying 16 of the most popular type DS 
'olume controls has been released by the 
'ntcrnational Resistance Company, Phila- 
lelphia. 

The DS controls are part of the new 
2entury line just announced. This line 

's comprised of 100 controls which, IRC 
:laims, solves over 90% of all service 
sroblems. 

...., 
IPt's 

/ M 

'l. /IIlpw/MN I If f: 
f. 
* * * 

I WARD LEONARD NAMES WRIGHT 
ENG. REP. 

Wright Engineering Company, 5620 
North Meridian Street, Indianapolis 8, 

I Indiana, will represent Ward Leonard in 
southern Indiana, south-western Ohio and 
Kentucky. 

* * 

1RCA VICTOR APPOINTS J. B. ELLIOTT 
HOME INSTRUMENT DIVISION 

GENERAL MANAGER 
Joseph B. Elliott has been named gen- 

eral manager of the RCA \ ictor home 
instruments division. 

In this capacity, Mr. Elliott will di- 
' erect all activities connected with the de- 

sign, engineering, production, distribution, 
Ind sales of RCA Victor radios, tele- 
vision home receivers and Victrola phono- 
graphs. 

1 

Mr. Elliott returns to RCA Victor 
from Schick, Inc., where he was vice 
president in charge of sales and adver- 
rising. Prior to the war, he was sales 
manager of RCN. Victor's radio, phono- 

, graph and television department. 

P 

A 

HECK FORMS AUDAR, INC., TO MAKE 
I AND SELL P -A AND A -F AMPLIFIERS 

A separate corporation, Nudar, Inc., to 
manufacture and sell public address sys- 

, tents and audio amplifiers, has been an - 
3 pounced by John Meck Industries, Inc. 

Corporation officers are: John S. 
Meek, president ; E. \V. Applebaum. 

PLEASES 

ALL THE 

'2- 

,-- Arr . -.4. s ..-. . 

Performance of General In- 
dustries phonograph mecha- 
nisms pleases every critic. 
Owners applaud the instant 
starting and quick pick-up, 
giving faithful reproduction 
of every note and syllable. 

Manufacturers and dealers 
like the fine, trouble -free de- 

sign and construction that 
reduce service to a minimum 
and keep every user content. 

For postwar selling, put 
General Inclustries Smooth 

Model G1 -R90 Dual 
tweed home record- 
ing and phonograph 

attemhly. 

nk 

Power motors, recorders and 
combination record -changers - 
recorders in the front row- 
center! 

Riav 
THE GENERAL INDUSTRIES CO. ; Dept. M Elyria, Ohio \ 

ENERAL- 

- * f( 

' NDUSTRIES 
COMPANY 

S%lZdOZ/ dtl«. 

treasurer and general manager ; and -Rus- 
sell G. Eggo, secretary. 

* * * 

SCOTT BARLOW JOINS SYLVANIA 
Scott Barlow has been appointed editor 

of the Sylvania News and assistant to 
H. G. Kronenwetter, advertising produc- 
tion manager of the Sylvania radio tube 
division. 

* * * 
'HOFFMAN RADIO OPENS SAN 

FRANCISCO BRANCH 
Hoffman Radio Corp., Los Angeles, 

has opened a San Francisco branch in the 
Merchandise Mart with Walter Epstein 
in charge. 

* * * 
GENERAL CEMENT CATALOG 

A catalog, 146, containing listings of 
radio cements, chemicals, hardware, cab - 

(Continued on page 46) 

F -M RECEIVER 

(Continued front page 43) 

sistance load on the oscillator itself. 
The 6SA7 plate has a decoupling fil- 
ter; 1,000 ohms and .01-mfd, to mini- 
mize feedback through the B circuit. 

A 6AB7 is used as the first i -f am- 
plifier with fixed cathode bias, a 22,- 
000 -ohm grid -load resistor, and a 
plate decoupling filter. A second -i-f 
stage uses a 6AC7 with similar fea- 
tures, except that a .47-megohm grid 
leak contributes some bias. The grid 
leak is isolated from the loaded tuned - 
input circuit by means of a 100-mmfd 
blocking capacitor. 
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t1 

SAVES YOU MONEY 
ON RADIO PARTS a+td, SUPPLIES 

I tI 1,1 

BALLAST TUBES 
J.F.D. Ballast Tubes - 
K49P,, K49C, K55B, K55C 
L49B, L49C, L55B, L55C 
Each 480 

100-77, 100-70 58 

NE\V TYPE Aircooled 
Ballast Tubes 88C 

TUBES WITH ADAPTERS 
Use 
tubes 

these combinations 
that can't be bought 

to replace 
now. 

To Use Tube List 
Replace & Adapter Price 

Your Cost 
Tube & 
Adapter 

1A5 1T4 & Adapter 53.10 $1.51 
1N5 1T4 & Adapter 3.10 1.51 
1115 185 & Adapter 3.10 1.51 
3Q5 389 & Adapter 3.10 1.51 
105 399 & Adapter 3.10 1.51 
ITS 1T4 & Adapter 3.10 1.51 

45 3A4 & Wainer 2.95 1.43 
47 3A4 & Adapter 2.95 1.43 

RESISTORS -24¢ 
10 Watt \V-tre Wound Resistors, all values 240 

AC -DC RESISTANCE CORDS 
135.160.180.220-250.290.300-330.350-390 OHM 

Each 480 10 for 54.50 
ICA Universal 22-330 ohtr, 736 
560 ohm for 3 -way portable 736 

SPEAKER BARGAINS 
4" Electro Dynamic Speakers. 

450 ohm 51.68 
5" Electro Dynamic Speakers ' 

450 ohm 1.86 
6" Electro Dynamic Speakers 

Jl 450 ohm 2.58 11* 
5" 6 -Volt Auto Speakers 1.68 
7" 6 -Volt Auto Speakers 1.59 
8" 6 -Volt. tato Speakers 1.59 
6 a 9" 6 -Volt Oval Auto 

Speakers 1.59 

,. 

CONDENSERS 37¢ EACH 
20-Mfd 150 V Tubular condensers 376 
20-20 Mfd 150 V Tubular condensers 600 
20-30 Mfd 150 V Tubular condensers 696 

-- InnCfit ,"_.--. . 

SAVE ON WIRES CY CABLES 
Hookup \Vire -short lengths lb. 696 

F ookup and PushBack \Vire ---assorted colors - 

rubber, cotton and plastic cover - 891' per l0.J - 10 assorted 100' rolls 57.80 

Single' conductor shielded rubber -covered micro- 
phone cable -6 to 40 ft. lengths per ft. 64 

Two conductor shielded rubber -covered micro- 
phone cable -short lengths -6 to 40 ft .per ft. 106 

WRITE for latest bulletin listing hundreds of 
items available for inunediate shipment. 

X . -. 50~2i6 ftfV. 
1101-1103: ADAMS STREET TOLEDO 2, OHIO ,Oept.all 

... the war is 
MANUFACTURERS: 

SERVICEMEN: - 

over - 
Be certain to send us all technical data on your 

- peacetime products for publication editorially. 

Send us information on servicing methods or short 
cuts you might have developed during the wartime 
emergency. We'll pay you for them. 

'SPFD UP RFPÁIRS WÍTH TÑESEy G.-.0 AIDS! 

i FREE 

STEEL 
CABINET 

G -C Dial Belt Kits 

Exact replacement woven 

fabric belts. Easy to install 

_- no stretching - no ad- 

justments - a perfect fit 

every time. Kits come with 

25, 50, 100, 200 or 300 

belts. 

I 

/41:001-1 
g ,2z 

Automatic 
Wire Stripper 

Strips insulation from 

all types of wire Do s 
the job instantly, easily, 
perfectly. An ideal 

oo 
for radio men, elec- 

tricians and sound men. 

ji qTF, 

G -C Ne-O-Cite 
New improved design. 

Useful hundreds of ways. 

Tests AC and DC lines, 

DC polarity, fuses, etc. 

You can't afford to be 

without this handy all- 

purpose trouble shooter. 

Itomediate delivery on all 
G.0 Products 

Order From Your Radio Parts Jobber 

ALWAYS ASK FOR G -C PRODUCTS 

) GENERAL -CEMENT._.MFG. .CO: 
e R.00KP.ORD, ILLINi» 

NEWS 
(Continued on page 45) 

islet repair kits, repair parts, tools and 
other service accessories, has been pub- 
fished by General Cement Manufacturing 
Company, 919 Taylor Avenue, Rockford, 
Illinois. 

* * * 

EGA BOOKLET 

The second in a series of consumer 
publications, The .incasing Electron, of- 
fering basic electronic data has beets re- 
leased by Electronic Corporation of 
America, 45 \Vest 18th Street, New York 
II, N. Y. 

* * * 

RECORDISC DISPLAY 

A combination display card and in- 
stantaneous home -recording. blank con- 
tainer, for counter, shelf or table display, 
has been released by RecorDisc Corpora- 
tion, 395 Broadway, New York City. 

Display can be obtained, free, front 
RecorDisc jobbers. 

RE(ORDIS( 
sou 111n111DINC BUNKS $.a,,4:; t. 50.11' 

, t.01íJ-Y-t0D-Y 

a \Ceate te jet 

ít tate the 

* * * 

W. E. NAMES W. E. SNODGRASS 
HEARING -AID DIVISION HEAD 

\Villiam E. Snodgrass, formerly execu- 
tive vice president of the Dictograph 
Products Company, has joined Western 
Electric as general manager of the hear- 
ing -aid division. 

L. R. BROWNE JOINS CONCORD 

L. R. Browne has beets appointed 
manager of the industrial department of 
Concord Radio Corp., Chicago. 

bl r. Browne was formerly civilian ad- 
viser to the examining board of the 
United States Signal Corps. 

* * * 

SEGAR, ROCKE, McDONALD AND 

SCHOONMAKER NAMED ELECTRONIC 
LAB. REPS. 

Harry B. Segar, Buffalo; Arthur 
Rocke, New York City; S. K. McDonald, 
Philadelphia and J. Y. Schoonmaker, 
Dallas, will represent Electronic Labora- 
tories, Inc., Indianapolis. 

* * 

S'TACKPOLE CONTACT DATA 

A 36 -page electrical contact catalog 
and data book, 12, has been issued by the 
Stackpole Carbon Co., St. Marys, Pa. In 
addition to describing Stackpole contact 
materials with notes on the applications 
of each type, the catalog offers data on 
contact selection; choice of materials; 
contact types, shapes, and sizes; methods 
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at .taching contacts; contact metal cour- 
t (Pions; welding and brazing tips, and 
vauub others. 

* * * 

ARTER MOTOR SALES BULLETIN 
4 -page bulletin, 445, describing gene - 

/ours, maginotors and other rotary 
equment, has been prepared by the 
Caer Motor Co npany, 1608 Milwaukee 
\ nue, Chicago, Illinois. 

* * 

LSON FLUORESCENT LIGHTING 
CATALOG 

catalog featuring fluorescent fixtures 
is eing offered by Olson Radio Ware- 
hoie, 73 E. Mill Street, \kron 8, Ohio. 

tt Deribed are industrial and commercial 
bares as well as kitchen units and bed 
laps. 

* * 

)U MONT C -R PHOTOGRAPHY 
CREEN DESIGNATION BULLETIN 

bulletin, New Designations of 
Sr ens for Catnoae-Ray Photography, 
ha been published by Allen B. Du Mont 
I.a)ratories, Inc., Passaic, N. J. 

tiered are data on screen materials. 
Htetofore two general types of blue 
sci=n materials have been used commer- 
ciay for photographic work. Botn ha;e 
be. designated as P5. l t has now be - 
cote apparent, however, that these ma-. 
tes.ls, each offering distinct advantages 
in ertain photographic applications, are 
su,_iently different to warrant different 
ty1 designations. These t o types of 
scten materials, sulphide and calcium 
Iutstate, are discussed in the bulletin. 
R:A and the Armed Services have 
ag ed to designate the screens ha\ ing the 
oh acteristics of calcium tungstate as P5, 
an those of sulphide as P11. Du Mont 
Itu s in the past have used the sulphide 
ty screen. Therefore, the change to the 
P; designation will not represent a 
rhige in screen material to those who 
ha: been getting P5 photographic screens 
fro. Du Mont. 

1: he general characteristics of P5 and 
it P: screens compare as fol ows : Both are 

nf he short persistence, blue fluorescent 
ty , and of high photographic actinity. 
Tl main difference is the considerably 
hi,er photographic and visual efficiency 
of ie P11, and the shorter persistence of 
th P5. P11 is ad\antageous for all still 
ph:ographic applications particularly 

tt1 hi i -speed phenomena, and for continu- 
ou moving picture recording up to the 

ilirt where persistence produces blurring 
of to picture (approximately 10,000 cps). 
Ti use of the PS. screen is for high- 

' s1"d continuous motion -picture recording 
al -re the limit of the P11, or up to 60 l:c 

1wv :out blurring. 
* * * 

S.LUDWIG NOW PRODUCING AUTO 
ANTENNAS 

idney Ludwig, formerly chief engineer 
of Ward Products, Cleveland, has be- 
c(le owner and general manager of a 
o<' company, The Radel Manufacturing 
(npany, 6300 Euclid \venue, Cleveland 
3.)hio. 

complete line of auto antennas. parts 
at inter -office communication equipment 
\\d be produced. 

Ui ViSTINGHOUSE AIRBORNE TELE- 
VISION/FM BROADCASTS 

'tans to transmit television and f -m 
p grams from stratosphere airplanes 
ciising six miles in the air, as soon as 
Pmits and equipment can he obtained, 
pre announced recently by \Vesting - 
h ise. 

RIDER VOLUME XIV ,COVERS 1941-42 RECEIVERS 

' f 

Even back in '41, when 
was brand new, "Information 
Please" was giving sets of 
Encyclopedia Brittdnica to 

people who submitted questions that 
stumped the program's "experts." 

If the "Information Please" people 
ever want to get hundreds of service- 
men to stay up nights thinking of ques- 
tions they can offer a "set of Rider 
Manuals," recognized as the most valu- 
able piece of equipment in any shop. 

RIDER MANUALS (14 VOLUMES) 
Volumes XIV to VII .. 12.50 each volume 
Volume VI 9 50 

Abridged Manuals I to V (I vol.) 15.00 
Automatic Record Changers 

and Recorders 7 50 

OTHER RIDER BOOKS YOU NEED 
The Cathode Ray Tube at Work 

Accepted authority on subject 4 00 
Frequency Modulation 

Gives principles of FM rodio 2 00 
Servicing by Signal Tracing 

Basic Method of rodio servicing 4 00 

Servicing Superheterodynes 2 00 

JOHN F.RIDER PUBLISHER, INC. 
Export Division: Rocke.internotional Corp. 13 E. 40th 

. AND A SET OF 

ENCYCLOPEDIA ! 

That's why there's such a tremendous 
demand for Vol. XIV right now. It con- 
tains the vital servicing data needed 
to quickly diagnose and cure the ills of 
radios of my age; the last generation 
born before the stoppage of civilian 
set manufacture. 

We have been worked hard because 
of the war. For the same reason paper 
is scarce and WPB limitations on paper 
may cause your jobber to be out of a 
Rider Manual. Thanks for being patient. 

The Meter at Work 
An elementary text on meters 2 00 

TheOscillator at Work 
How to use, test and repair 2.50 

Vacuum Tube Voltmeters 
Both theory and practice 2 50 

Automatic Frequency Control Systems 
-oho automatic tuning systems 175 

A -C Calculation Charts 
Two to live times as lost as slide rule . . . 7.50 

Hour -A -Day -with -Rider Series- 
On "Alternating Currents In Rodio Receivers"- 
On "Resonance S. Alignment" - 
On "Automatic Volume Control" - 
On "D -C Voltage Distribution" . . . . 1.25 each 

404 FOURTH AVE.,N.Y.16, N.Y. 
Street New York City Cable: ARLAB 

RIDER.;MANUALS 1N14'VOLUMES 

Initial flight tests of the system, known 
as Stratovision, are expected to be made 
this fall. 

The system would employ a low - 
powered ground transmitter to send 
broadcasts to a specially -designed high - 
altitude plane circling slowly overhead. 
The plane would he equipped with 
receivers and transmitters for re -broad- 
casting these programs back to the earth. 

Four television and five f -m transmit- 
ters are planned on each plane. Accord- 
ing to Westinghouse engineers, a coast - 
to -coast network for relaying programs 
from plane to plane between New York 
and Hollywood would require stationing 
eight such. stratosphere planes above 
strategic areas spanning the continent. 

The eight planes in the Stratovision 
relay system would fly over New York, 
Pittsburgh, Chicago, Kansas City, Curtis, 
Neb., I-eadrille, Col., Salt i.ake City and 

Los Angeles, linking logical talent cen- 
ters in New York and Hollywood. 

The Stratovision system was originated 
by C. E. Nobles, 27 -year -old \Vesting - 
house engineer. The Glenn L. Martin 
Company wooperated in the development 
work. * * 

LESTER KELSEY JOINS 
HALLICRAFTERS 

Lester L. Kelsey has been appointed 
vice president of the Hallicrafters Com- 
pany. Chicago, and general manager of 
the Echophone division of the company. 

Mr. Kelsey was formerly assistant to 
the president of the Belmont Radio Cor- 
poration. 

ile was also general manager of the 
radio division of the Stewart -Warner 
Corporation for many years. From 1942 
to 1944, he was a director of the Radio 
Manufacturers Association. 
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SERVICEMEN 
buy from 

LAKE! 
RADIOeat m 

Cabinets, 
Parts & Equip 

lev . 

Portable Pnonograph Case, of sturdy durable 
plywood, in handsome brown leatherette finish. 
Inside dimensions 164" long, 14" wide, 954" 
high. Has blank motor board. As il- 95 lustrated above, specially priced at Y6 . 

Portable Phono- 
graph Case in 
brown leather - 
et t e covering. 
Inside dimen- 
sions 17" long, 
14" wide, 81,1" 
high. Has blank 
motor board and 
opening for 
speaker. As il- 
lustrated above. 

' °l specially priced 
at 

$8.95 

Also blank table cabinets of walnut veneer 
in the following sizes, with speaker opening 
on left front side: 

(Note: '7 has center speaker grill.) 
#1 - St/4" L x 5V2" H x 4" D $1.95 
#2 -101/4" L x 61/2 ' H x 5" D 52.75 
#3 -131/2" L x 71/2" H x 61/2' D $3.25 
#7-103/3'Lx7" Hx 5l/2' D5250 
#8 -17" L x 9" H x 99'4" D $4.50 
?#9-21" L x 91/2' H x 101/2" D 5550 

'Speaker Opening in center of front side. 
Cabinets available in ivory color and Swedish 
Modern. Write for prices. 

POWER TRANSFORMERS 
4. 5, or 6 Tube -6.3 V at 2 amp.$2.45 
50 Mill Power Transformer 
7, 8 or 9 Tube -6.3 V at 3 amp $2.65 
70 Mill Power Transformer 

All types of radio cabinets, equipment and 
parts are available at Lake's 
lower prices. A large stock 
is listed in our catalog. 

SERVICEMEN 
Join our customer list 

an ems. . 

today. 

New Illustrated 
Catalog! 

Write for Our Free, 

Dept. D 

Lake Radio Sales Co. 
615 W. Randolph Street 

Chicago 6, III. 
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AVC-SECOND DETECTOR 
SYSTEMS 

(Continued from page 22) 
indicators. The input impedance of 
the first audio tube may also be a 
factor. Luckily, the effects of the 
amplifier are reduced when the vol- 
ume control setting is reduced so thai 
the loading is inconsequential on 
strong local stations. This is not so 
on weak stations. 

In the detector action, the load re- 
sistor is shunted by an. r -f bypass con- 
denser large enough to filter out the 
but not large enough to shunt the a -f. 
Without a condenser, the rectified volt- 
age would follow at the i -f. ishe con- 
denser charges to the peak value of the 
i -f voltage but can only begin to dis- 
charge through the resistor before the 
next i -f peak comes along; hence the 
voltage across the condenser (and re- 
sistor) is forced to follow the modula- 
tion envelope. 

Fig. 7 shows an entire avc system 
with separate diodes for detection, and 
avc bias and individual filters for ap- 
plying the bias to three amplifier tubes. 
Applying the voltage for ave use from 
the plate of the last i -f amplifier helps 
to reduce the a -c loading of the de- 
tector ; hence, it improves the quality. 
Since a load on one winding of a 

transformer is reflected to all other 
windings, some loading floes occur. 

Fig. 8 illustrates a good method of 

adding avc to a receiver. An r -f 
voltage is picked off before the de- 

tector, amplified by a pentode and fed 

to a diode with a 1-nlegohnl load re- 

sistance. The r -f voltage is then fil- 

tered by a 74-nlegohnl resistor and .05- 

mfd condenser for applying to the 

amplifier. Since the l-uiegohnl re- 

sistor is not shunted by a condenser, 

detection does not take place; there- 

fore a -f is absent. Detection would not 

Fig. 8 ... An eve cir- 
cuit for use with any 

receiver. In this sys- 

tem, an r -f voltage is 

picked off before the 

detectors. amnliAod by 
a pentode and fed to 
a diode with a 1- 

megohm Toed resistance. 

-4 STANDARD TYPES 
of Amperite Regulators replace over 400 
types of AC -DC Ballast Tubes now in ease. 

' , Amperites48Ye real REGULATORS ..-. have 
¡ patent d Automatic' Starting. Resistor which 

proves initialsurge and saves pilot lighis 
... Ask Your Jobber. 

THE 

WAY TO REPLACE 

BA.LLA5T5 
WRITE FOR REPLACEMENT CHART 

AMPER/TE CO, sit aoaowar. wow rae., N. Y. 

add anything to the production of avc 
bias. 

Second detectors for video reception 
differ only in the value of the load re- 
sistor and condenser, typical values 
being 2,000 ohms and 35 mnifd. The 
low resistance is necessary to prevent 
attenuation of the high frequencies in 

the 4-mc pass band. 

A very good description of detector action 
appears in the RCA Receiving Tube Manual, 
series RC -14. 

287, 6B8, 7E7, 
12C8,.14E7 B+ 

.0005 250 V. 
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BMP TUBE EXTRACTORS 

A tube extractor for extracting and 
inserting miniature and straight -side 
glass (T51/2, T7, T8 and T9) tubes has 
been announced by the BMP Company, 
Boonton, N. J. 

Extractor applicable to 1A3, 6AG5. 
9001, 1645 and 26 similar types (T51/2 
bulb size) ; OZ4G, 921, 922, 926, 936, etc. 
(T7 bulb size) 1P9, 917, 8012, 1640, 
868, etc. (T8 bulb size) ; and 6E5, 7A4, 
35A5, 1629, 50 \15 and 140 similar types 
(T9 bulb size). 

Gripping surface of tube extractor is 
rubber -covered. 

* * * 

TRIPLETT HERMETICALLY 
SEALED INSTRUMENTS 

Round and square, panel -flush mount- 
ing, 11/2", 21/2" and 31/2" meters have been 
announced by the Triplett Electrical In- 
strument Co., Bluffton, Ohio. 

Mechanisms are D'Arsonval d -c type 
and repulsion moving iron a -c type, fur- 
nished in 21/2" and 31/2" seamless metal 
cases, 1 %" in d -c only. Magnets in the 
steel case give maximum compensation. 

Zero shift on the instrument does not 
exceed ± 2%. Accuracy is said to be 
2% of full scale. 

Models 321 -HS (3%") round, 221 -HS 
(2%") round and 127 -HS (1%") square 
made in d -c voltmeters, ammeters, milli - 
ammeters and microammeters. Models 
331 -HS (3%") round and 231 -HS 
(2%") round made in a -c Ioltmeters, 
ammeters and ntilliamineters. Models 341 - 
HS (31/2") round and 241 -HS (21/2") 
round made in r -f ammeters and milliam- 
meters (a -c thermocouple type). 

r T.t 

* * 

SUPREME V -T VOLTMETER 
A vacuum -tube voltmeter, 565, has been 

announced by Supreme Instruments Cor- 
poration, Greenwood, Mississippi. 

The r -f probe is said to be so small 
that it can be held in the hand as a test 
lead. Probe contains a li-f diode of the 
miniature' type and can be used for the 
measurement, with negligible frequency 

(Continued an page 50) 

For preferred delivery, 
easy terms, and liberal 
trade -In allowance, write 
Leo, W9GFQ. 

EXCLUSIVE 
AT LEO'S! 

44 Page FREE Parts Flyer... 
Packed with hard -to -get 
items. Immediate delivery 
to radio repairmen. Usual 
priorities. Experimenters 
Write Leo, W9t7FQ, on how 
to get radio repair parts. 
Tube and Circuit 
Reference Book 10c 

Handy Tube -Base 
Calculator 25c 

Giant Radio Reference 
Map, Size 31241 ft 15c 

Immediate 
Delivery 
Money Back 

Guarantee 

on this 
all-purpose 

Multitester 
ilandles 1C and DC Volt- 
meter, DC Milllammeter, 
High and Low range Ohm- 
eter. Size 5%x8x3%. 3" 
meter with sturdy D'Arotn- 
val movement. Write for priority 

Model 
WRL 300 

ONLY 

75 
Less % 

Leads 

information. 

EVERYTHING IN TEST EQUIPMENT 
We have it or can get it. Preferred delivery. quick 
service on all makes, all types. Hundreds of new 
items on order. Buy from Leo, W9GFQ. 

See Leo for WRL Radio Kits 
priority required 

Phono Amplifier Kits 
Complete w i t hetubes, 
instructionsan 
No. 1059...w So 
Place Your Order 

NOW! 
Leo is making delivery 

now on 

Code Oscillator Kits 
Complete with tube. 
Size 3"x6". yq 95 
No. 66-200 

DUAL FIL. TRANSF. 
Fully Shielded 

110 V. Tap- 
ped Primary. 

HALLICRAFTERS Seco, 
5 voltamp. 

and 6.3 V.C.T. 

No. 9-5514 

amp. $2.25 .. 

MAIL TODAY 
Wholesale Radio Laboratories S-8 
744 West Broadway 
Council Bluffs, Iowa I 

Please rush Multitester No. 300. $18.75 Is en- 
closed, or Enclosed is $ , Balance C.O.D. 

Here's 10e, Send "Tubes and Circuits" Book. 

o i want a Tube -Base calculator. 25e endowed. 

Ship me your radio map. 15e enclosed. 

o Send me your free flyer of hard -to -get radio parts. 

Name 

Address 

Town State 

i am an amateur; experimenter; service man. 

QUICK SERVICE 
Your order will receive my own 

personal attention. You'll get 
"same day" delivery service 

from the heart of the na- 
tion . . . on anything In 

radio. 

s 
W9GFQ 

11%d ecsa4 
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FOR YOUR 

GREATER SKILL 

VACO 
has 

created 
of 
gleaming 

AMBERYL 

vACOTYPES 
Yes, Vaco has created 
more than just a variety 
of screw drivers. Vaco 
has built the exact type 
of screw driver to do the 
particular job that can 
be tedious and trouble- 
some when an ordinary 
driver is used. No wonder 
mechanics who do pre- 
cision work say Vacos are 
"tops" among all drivers. 
Vacos, with gleaming 
Am beryl handles, are 
shock -proof and break - 
proof. Write for catalog. 

VACO. 
- PRODUCTS CO.) 

317 E. ,ONTARIO STREET 
CHICAGO, ILL. 

Canadian Warehouse: 
540 King St. W., Toronto, 2 

PRUNES 
JOBS 

1 

RADIO.. 
Whólesale 
R E PA IR 

THIS IS THE ANSWER 
TO YOUR RADIO REPAIR TROUBLES! 

Just SEND us the SET via' Railway. Express. 

We REPAIR and RETURNS You ADD MARK- 
UP AND DELIVER. That's all there is to it.. 

Complete Stocks-We can fix 'em all 
TO day guarantee " ' Prompt service 

OUR LOW PRICES mean more Markup for 
you. 

Send that set to 

SHEFFIELD RADIO Ca 
917 Belmont Ave., Chicago 14, III. 

NEW PRODUCTS 
(Continued from page 49) 

error, over a frequency range of 50 cycles 
to 100 mc. 

Input impedance of 80 megohms on I - 
volt range and 40 megohms on the 500 - 
volt range. Balanced bridge type of cir- 
cuit uses nearly 100% degenerative feed- 
back; said to eliminate errors due to line 
voltage shift and due to grid current in 
the tube which operates the meter. Meter - 

is completely isolated from the input 
circuit. 

D -c voltage ranges of 0-1, 0-2.5, 0-10, 
0-100, 0-250, and 0-500 and a -c voltage 
ranges of 0-1, 0-2.5, 0-10, 0-100, and 0- 
250 are provided by means of push- 
buttons. 

5', 

f 
1ú,111E 

Ir.r! ° " 
f 

* * * 

RCA DRY BATTERIES 

A complete line 
been announced by 
RCA Victor. 

The new line will 
tube and parts distri 

The batteries will 
and black cartons. 

of dry batteries has 
the tube division oí 

be placed with RCA 
butors. 

be packaged in red 

011 ----7 

* * * 

JFD BATTERY ADAPTER HARNESSES 

AND PLUGS 

Battery adapter harnesses for battery 
pack types are now being produced by 

I FD Manufacturing Co., 4117 Fort 
Hamilton Parkway, Brooklyn, New York. 

Battery harnesses permit the substitu- 
tion of individual A and B batteries. 

Portable plugs of every type, including 
male and female snap fasteners, plugs 
with Fahnestock clips and plugs for A, 
B and C batteries have also been an- 
nounced by JFD. 

* * * 

INDUSTRIAL INSTRUMENT RESISTANCE 

LIMIT BRIDGE 

\ resistance limit bridge, LB -3 work- 
ing to {- .1 % has been designed by I n- 

dustrial Instruments, Inc., 17 Pollock 
Ave., Jersey City 5, N. J. Bridge (modi- 
fied \Vheatstone) has high and low -limit 
dials covering a range of ± 11% in .1% 

steps, and uses a sensitive built-in gal- 
vanometer to provide for the high and 
low indication, respectively. In normal 
operating position the zero on the gal- 
vanometer scale acts as a reference point. 

Bridge may be used to check resistors 
between 1 ohm and 3 megohms. External 
resistance standards corresponding to the 
nominal values of the resistors under 
test, are required. For most measure- 

--Ir-- 
JUST ARRIVED -little rrd...js I.,' /if Ia+a 

UNIVERSAL fERYI É TOOLS 
USE UNIVERSAL MIDGETS 

WHERE OTHER TOOLS WON'T GO 

SET 

A 

NEW UNIVERSAL 

Open End Wrenches 

4 Wrenches -8 sizes 
in pocket $395 
roll . .. 

SET 

DLAt 

NEW UNIVERSAL 

11 pc. Miniature 
Mite Y." Sq. Drive 
Socket Set $795 
7r32 ío7/16 

NEW UNIVERSAL 

6 pc. Midget Punch 
and Chisel Set in 
pocket roll $495 
ONLY... 

SET 

DLAL 

1 

NEW UNIVERSAL 
12 pc. Square Drive 
Socket Set,3/16" to 
112".Sock-$1295 
et Starter 

NEW UNIVERSAL 

5 pc. Set -3 Midget 
Pliers, Screwdriver 
and Screw $695 Holder... V 

DEAt 
3 

NEW UNIVERSAL 

12 pc. Cub Square 
Drive -Socket Set - 
'é" to 14" $095 
ONLY.. 17 

CO t0ot 01 CHEST 
SEtAL 

Br and C P1us 

D 
atssl nd 3 

plete 
S 

éi a ó s4a 

U. 

1527 Grand 

FROM TNf HEART 

Of AMERICA - 

ORDER 

TODAY 
EASY AS 

A -B -C 

1-2-3 

OYERNIGNI Br AIR TO ANYWHERE IN U. S. A. 

UNIVERSAL TOOL CO. 
U. R Uem.ttns. Pres Kansas City 8. Me. 

meats the galvanometer and internal 
volts d -c source will be found satisfact 
tory. For measurement of resistors ahoy, 
several thousand ohms and particularl. 
when. the resistance range is increases 
above 1 inegohtn, an external battery i 

recommended. For low -resistance meas+l 

urements particularly below 10 ohms, 
more sensitive external galvanometer ma: 

he desirable, although most measurement' 
between 1 and 10 ohms may be satis 
factorily made by using an external Di 

volt battery. 

r 

1 

s ` ? , 

h r , ,: a: . 

* * * 

. FAIRCHILD POTENTIOMETERS 

A non-linear, wire -wound, potentioml 
ter has been announced by the Fairclti 

1 50 ' SERVICE, AUGUST, 1'945 
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Write for Important 
New CONCORD 

Presentation 
'ill 

'Sound Equipment"-ready now-a new up- 
othe-minute Concord folder illustrating and 
lescribing our complete line of Amp'ifiers, 

,Intercoms and Recorders AVAILABLE FOR 
IMMEDIATE SHIPMENT. 

'I"8 lmplijers-ranging in output ratings of 17 
le +vatts to the largest requirements. Complete 

> ,rlr fisting of speakers, microphones and essential 
,, equipment also included. 

, ¡Intercommunication Systems-with master and 
lubstations for every purpose and need. 
eecordingo Equipm ent-professional type for 
nicrophone recording, radio recording, tran- 
tcriptions, public address. 
?ngineering Service-Our engineering sere - ice is at your command, 

- '' " without charge, to an- 
iI 

_ 
- tsweranyandall'Sound 
,t oí Equipment" questions. 

Ni:: Mail the coupon be- 
e =e, low for your copy of " il1 "Sound Equipment" _i?j- now. 

a 

, 

. -: ... 

S 

+rc 

1111 

JZ'at 
CONCORIAROIO LORPORRTION° 

CHICAGO 7, Ill. ATLANTA 
901 W. Jackson Blvd. 265 Peachtree Street 

CONCORD RADIO CORP. nep,4 
901 W. Jackson Blvd., Dept. S.85 

Y 
O 

Chicago 7, Illinois a 0`O 
Please send me at once copy of your new 
"Sound Equipment" folder. 
Name 

Address 

State 
L. 

City 
-_1 

Camera and Instrument Corporation, 475 
10th Avenue, New York. 

The potentiometer was developed for 
use in bridge T attenuators in an airborne 
electronic computing gunsight. At pres- 
ent, one standard size, with a 17/;" out- 
side diameter is being made. 

* * * 

SILVER V -T METER 

A vacuum -tube volt-db-ohm-milliam- 
meter, \ omax, has been announced by 
the McMurdo Silver Company, 1_40 
Main Street, Hartford, Connecticut. Has 
12 d -c voltage ranges (doubled by po- 
larity reversing switch) for .05-3000 
volts; input resistances of 50 and 125 
megohms. Six a -c voltage ranges, .05- 
1200 volts; input loading 6.6 megohms 
and 8 mmfd. Three of these ranges are 
calibrated - 10 through + 50 db for 
power output measurements. Six d -c 
ranges for 50 microamperes through 12 

amperes. Six zero -left resistance ranges 
cover 0.2 ohm through 2000 megohms. 

A -c response is said to be nat to 5% 
over the range of 20 cycles to abos a 100 
megacycles. One zero -set knob serves for 
all ranges. Five scales on 45/3" meter. 
Uses dual -tube circuits said to auto- 
matically balance against line voltage 
variation and tube aging. Removable 
diode r -f probe. 

4111 

LANGEVIN AMPLIFIER MOUNTS 
A type 201-A wall mounting cabinet 

which is said to permit universal instal- 
lat'on of the 101 series amplifiers to any 
Flat surface, has been announced by the 
Langevin Company, Inc., 37 West 65th 
Sheet, New York. 

Standard aluminum grey finish. Size: 
height 12", width 20", depth 12". 

* * 

G -C INSTRUMENT KNOB 

Molded 134" bakelite knobs have beet 
announced by the General Cement Mfg. 
Co., Rockford Illinois. Complete with 
%" brass insert and set screw. Over-all 
height, %". 

U. M. C. DYNAMIC MICROPHONES 
The type KI) dynamic microphone for 

home recording and public address sys- 
tems has been reissued by Universal 
Microphone Co., Inglewood. Cal. 

Frequency response is 50 -7500 -cps; out- 
put level 63 db below one volt bar; im- 
pedance 40,000 ohms. Finished in deep 
bronze plating; includes 10' rubber cov- 
ered cable ; and standard coupling 5'; 
27 thread. 

Weighs under 2 pounds for shipping. 
Diameter, 314"; depth of 23/8". 

* * * 

ELECTRONIC MEASUREMENT 
POWER SUPPLIES 

A power supply with continuously vari- 
able voltage, 0-325 volts d -c at 125 ma 
without switching, has been announced by 
Electronic Measurements Company, 10 
\Vest Front Street, Red Bank, N. J. 

- 
f **** 

n., 
* And that means a lot. Those green 
colored inorganic - cement - coated Clarosta 
power resistors are now found In radio-elec 
Ironic assemblies that are built to last 
These resistors positively "stay put". The} 
are brutes for punishment. Standard 10 ant 
20 watt fixed resistors in 1-50,000 ant 
1-100,000 ohms, respectively. Also standar 
adjustable resistors (as here shown) 25 to 20( 
watts, in 1.100,000 ohms, with brackets 
Remember Greenohms - for better initia 
equipment or for better maintenance jobs. 

* Ask Our Jobber ... 
Ask your jobber for Clarostat Greenohms 
Try them-and draw your own conclusions 
Also ask for the Clarostat Interim Line of essen 
tial wartime resistors and controls. Or writ, 
us direct. 

. 

1. . - 
;,ICLAROSTATi 

""M\` .: 
t.= 

CIAROSTÁT MFG. CO., Inc. 2851 N.6le St., Brooklyn, N.1 
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BE WITH YOU 
iN A MINUTEr- 
The Insuline Corporation is 
still 80% in war production. 
In fact, it has received its third 
Army -Navy Award; and is out 
to earn a fourth Still the ICA 
Plant is geared to swing into 
full peace=time production 
almost instantly 

The radio industry, 
planning for the post-war 
market, will want to in- 
vestigate the now -famous 
line of battle -tested ICA 
Auto Antennas. Careful 
engineering makes them 
rattle -proof; all -brass 
construction makes them 
rust proof. 

A catalog, detailing 
everything that's news 
in antennas designed for 
the post-war market, is 
available. Ask for Cata- 
log No. AA -216 

INSULINE 
CORPORATION OF AMERICA 

Quality Products Since 1921 

INSULINE BUILDING 
LONG ISLAND CITY, N. Y. 

JOTS ANDS FLASHES 
FUTURE trade shows for radio 

parts and equipment manufac- 
turers will be conducted by the 

Radio Parts and Electronic Equipment 
Shows, Inc. Co-sponsors of the show 
unit are NEDA, RMA Association 
of Electronic Parts and Equipment 
Manufacturers and the Eastern Divi- 
sion of the Sales Managers Club. Herb 
Clough is president 'of the group; 
Charles Golenpaul, vice president; Sam 
Poncher, treasurer ; and Jerry Kahn, 
secretary. First short may be held in 

October, 1946, in Chicago.... E.' S. 

Goebel has been appointed acting °di- 

rector of sales of the communications 
and electronics division of Galvin. He 
succeeds Norm Wunderlich who re- 
signed. . . . Norman R. Kevers has 
been elected chairman of board of Elec- 
tronic Laboratories, Inc.. . . William 
W. Garstang has been named E -L 
,president. . . . Jacqueline Silver has 
been appointed vice president of 
Magazines, Inc. Karl Kopetzky is 

president of the company. . . . The 
tenth "E" award was won recently by 
the Solar Manufacturing Corporation 
plants.... William H. Clingman will 
design cabinets for Lear Radio. . . . 

William's Wholesale Distributors of 

Newark, Ohio, will distribute Stewart - 
Warner receivers in 23 Central Ohio 
counties in the Newark and Columbus 
areas. William S. Moore is owner of 
Wholesale.... A Chicago office has 
been opened by James Knights, of 
Sandwich, Illinois. Location will be at 
175 West Jackson Boulevard. . . . 

Ralph S. Merkel, former téchnical edi- 
tor of Sylvania News, has been pro- 
moted to the rank of Major. . . . A 

second star has been added to the "E" 
flag of Aerovox.... A. V. Duke has 
been appointed assistant to H. C. Bon - 

fig, vice-president ín 'charge of home 

receivers for Zenith. . . . Garrard 
Mountjoy now heads the New York 
research and development laboratories 
of Lear Radio.... Ray T. Schotten- 
berg, sales manager of the jobber di- 
vision of Astatic Corporation, toured 
Baltimore and Philadelphia recently 
with Frank B. Russell, district rep... . 

RCA has released an illustrated bro- 
chure covering the use of sound in in- 

dustry and educational institutions. It's 
called- "RCA Sound Systems." . . . 

Thomas W. Ward is now with ECA as 

assistant sales manager. . . . Louis J. 
Chatten, former WPB radio and radar 
director, has been appointed vice presi- 
dent and general commercial manager 
of North American Philips Co. . . . 

If you have a service problem, send it 

in.... \Ve'll be glad to help.... And 
don't forget to send in your Servicing 
Helps.... Service Men will be grate- 
ful for suggestions. 
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Just try it ... Take a genuiµe "Sealdtite" capacitor iynd try to sgrsecae 
it. No results. You'll find it has no soft spots, which in o_rdínar 
tubular provide room fo°'. moisture, the capacitor's worst enemy, 
because the Solar capacitoi has an internal winding of high quality 
paper and foil, skillfully r olded into solid plastic. 

No moisture can penetrate this protective case and its substantial 
construction permits rough handling, assures long and reliable service. 

Use "Sealdtite" capacitors. Send for your copy of Catalog V-4. Any Climate-Any Atmosphere- Any Service. 

IRKRAroxsr,FLANT 

w _ Y : h 

SOLAR CAPACITOR SALES CORP. 
213 MADISON AVENUE, NEW TORR CITY 
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VS,, a greater. peacetime profit plan is coming ... to 

build new business for radio service dealers and parts 

jobbers. This plan to build more business for you is 

backed by the resources of a great and growing corn- 

panyj with front rank engineering and production 
facilities. National Union can and does assure you ..' 
"Aftek the War, More than Before!". 

NATIONAL UNION RADIO CORPORATION 
NEWARK 2, NEW JERSEY 

NATIONAL UNION 
RADIO AND ELECTRON TUBES 

7'rauvnilling, Cathode Ray. Receiving. Sprcial Purpose '1bGes Condensers Volume Controls Photo Electric Gil; , Panel l.arum Fla.h/ighl Ib 


