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HYTRpN 

s hope it eases soon! 
"Careful Iiow! Easy! There she goes - safe for the 

!light! All rigb,t,, jenny, you may relax now. Miss Jones 
you may1áoy the shotgun and the revolver. 
E verythingseeire." 

Over -cauti ús?te - but tubes are precious now; 
and wve'll a you,. dealers have suffered many an 

tiar anxious momen ith them. 

W ' tense, too, because we have a terrific job to 
do - e 

keeping Uncle Sam supplied with Hytron tubes. We 
don't mind, because we know our efforts are helping to 
bring Victory nearer. Furthermore, our wartime experience 
will result in better Hytron tubes for you- tubes whose 
high quality will bring you more satisfied customers 

more profits. 

01.pE51 
EXCLUSIVE MANU 

SAL 
AND 

TURER 
OF RAp10 

CEIVING 
TUBES 
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W 

O R T, 

HYLIGHTS 

0 I 

i CA:., I 
I I The 

War 
Poo action goard. in- I ' erpr 

tat1 Order L-265, the de it 
anykind of made it 'that 1 kind 

tube covered b 
replace- ment 

be shipped Y the order wig L-265 on 
orders bear- 

ized certifications. 
Author - there therefore, distributors 

h been informed 
that I HYtron transmittingat 

PurpoSe tubes and special 
under L-265. 

may be obtained 

I 
concentrating Since Hytron atìng on these is good deliveries of types, 
made against L-265 are being cause scheduled orders, be- against d deliver 

I being 
maintainedpriority orders are prod by expanded I action facilities. I 

MASS. 

I 
I 
I 

Mae MUM ____MOO 
MHO 

www.americanradiohistory.com



Here's How.. ti 

to Diagnose, Locate and Repá 
Receiver Troubles 

EASIER BETTER 
and 

FASTER 

"IT'S NAMED WRONG!" 
says John Davidson 

"Ghirardi's RADIO TROUBLE- 
SHOOTER'S HANDBOOK is named 
wrong," writes Serviceman John C. 
Davidson of Opelousas, La. "It should 
be called the Radio Serviceman's 
Savior !" 

"Time saved on only two repair jobs 
paid for the book. I wouldn't be with- 
out it." Burton V. Selle, Elyria, Ohio. 

"I've learned more in one hour from 
this book than I have in the last 11 
years of my radio career ! No radio man 
will ever go wrong in buying it. It's 
the best I've ever had !" Pvt. Evert 
Halbach, Ft. Benning, Ga. 

P 
ÄeS 

SPECIAL 

V» "" 

'Laif& .7'2. 

About GHIRARAIrc 
Wcirt;me See, 

Radio service nen need all the help they can get these days-and here s the very latest book written by the 
master servicing expert, Alfred A. Ghlrardi, to vivo you 
EXACTLY the holy you need WHEN YOU NEED IT! 
Don't waste time in complicated testing of every receiver! 
Simply turn to the Case History "Trouble" data on 
that particular model in Ghirardíb new edition RADIO 
TROUBLESHOOTER'S HANDBOOK. Nine times out 
of ten, you'll find exactly the clue you need to repair it 
promptly-and without any elaborate testing whatsoever! 

GOODBYE TO GUESSWORK- 
Don't let work pile up on your bench while you fuss 

around trying to find a hard -to -get replacement tube or 
part for a lob. Turn to the Data Sections in the 
TROUBLESHOOTER'S HANDBOOK-and you may be 
pleasantly surprised to learn that some easy -to -get tube 
or part can be substituted according to the directions 
that this new Handbook supplies! 

STOP WASTING TIME! 
In brief, why bother to spend your valuable time figur- 

ing out anything for yourself that has already been 
figured out for you and recorded in easily -found, quickly - 
understood style in this big new 710 -page manual -size 
book! Smart servicemen everywhere say this big new 
volume is helping them turn out from 50% to 100% more 
work in a given ;ime-and make more money accordingly. 

NEW-COMPLETELY REVISED 
Don't confuse this Handbook with previous editions. 

This is Ghirardi's big NEW wartime edition-completely 
revised-bigger than ever-more helpful-CONTAINING 

MONEY -SAVING "COMBINATION" OFFER 

Ghirardi's 1300 -page MODERN RADIO SERVICING 1 a hard- 
hitting, intensely practical volume that is worth its weight in 
gold to the buey serviceman. It is the only single, inexpensive 
book giving a thorough explanation of the workings of all Test 
Instruments; Receiver Troubleshooting Procedure; Circuit Analysis; 
Tenting and Repair of Component Parts; Installation. Adjust- 
ments, Maintenance, etc. 706 illus., 720 -self -testing review ques- 
tions, 766 different topics. Sold singly for only $5-00 ($5.50 
foreign)-or sold on our special combination offer with the above 
NEW RADIO TROUBLESHOOTER'S HANDBOOK-a big $10 
value for only $9.50 ($10.50 foreign). 

w. 

..òooW 

Y CAeNOT LASE! 
This big stn and beautifully beMd Handbook costs 

you only $5.00 complete ($5.50 foreign) and you buy it 
on the basis of our unreserved 5 -Day Money -Back Guar- 
antee. It's a gold mine of servicing Information. Get 
your copy today. See for yourself. You ealpnot lose! 

NINE MORE SECTIOSS 
-and giving complete data on 75 subjecta ab' 
essential to your every day 3,_l -e 

HOW TO TEST I. ßä''t ..c 
2 MIIIWTES OP ?.ï: rte! 

You .m't have to spend long hoer. .1 ;dy before lb'. 
big new book 'starts workthg :or y.. it isn't a "eü27 
book. v^c: sin ily refer to t'e Case TTistory oc other 
require., _ate °.action a set comes in ter 
repair. It will Day - fine saved the Slat 

"y0 couple of times o ; , en continue to pay 50o 
big dividend, for years 

HERE'S 4 A U GET! 
Featuret,ol the H ludo a valuable 404 -page, 

Case His most comprehensive and 
authorthetive " ' s ving the common trouble 
Symptdma, thei7g Causes dies for 9114.4000-re- 
celver models! f(tt addit r the 'In st complete 
and genuinely tjpful t e evee-seen; dozens 
of tips on in g " h cooensers, controls, and 
other parts; I- alignai b a . for over 20.000 super- ,,nt 
bets; a big section on Ic transformer troubles- 
numerous graphs, chgrte, heidful hints, and servicing däata 
compilatie* that will help you do every job better- 
and, generally, in a email -fraction of theta.» you would 
normally take! citeef 

FEATURED BY LEADING RADIO JOBBERS 
rim ---=-------------- 
I 
I 
I 
I 
I 
I 

RADIO & TECHNICAL DIV., MURRAY HILL BOOKS, INC., Dept. 13-I13 
232 Madison Avenue, New York 16, N. Y. 

Enclosed find $5 ($5.50 foreign) for Ghirardi's RADIO TROUBLE- SHOOTER'S HANDBOOK (new 3rd edition); or send C.O.D. for this amount plus postage. I may return the book at the end of 5 days and receive my money back. 
Check here if you wish to take advantage of MONEY -SAV- ING COMBINATION offer. $9.50 enclosed ($10.50 foreign) or send both big books C.O.D. 

Name 

Address 

City City Dist. No State 

MAIL THIS NOW! 
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E1OTOIIIAL 
AN intriguing assortment of fig- 

ures showing the amazing strides 
of f -m were revealed at a Gen- 

eral Electric luncheon a few weeks ago 
by W. R. David. He said that the poten- 
tial market of f -m receivers is approxi- 
mately 12,500,000, not including second 
receivers and car sets. This is based 
on the assumption that but one out 
of four will buy an f -m set in the major 
areas served by f -m where the popula- 
tion is some 50,000,000. And there will 
be plenty of f -m stations to listen to, 
too. Five years after the war, Mir ;- 

David predicted that we will have 500 
f -in stations. 

And by the way, television was also 
on Mr. David's prediction list. There' 
will be at least 100 television stations 
five years after the war, he said. Tele- 
vision also received a boost from 
Thomas F. Joyce, of RCA. Speaking 
before a joint meeting of the American 
Television Society and the Advertising 
Club of New York, he said that we will 
be having $200 television receivers. In 
the interim postwar period we will have, 
of course, the steady rise of receivers 
and stations to the predicted peaks. 

Looks as if f -m and television are 
growing up and mighty fast, at a 
streamlined pace ! 

THE a -r system has certainly be- 
come an important factor in the 
war effort. In plant, office, at the 

front and on the sea, p -a has proved its 
mettle. Even a number of major war 
books have cited the great work of p -a. 
Take, for instance, Lieutenant John 
Mason Brown's book "To All Hands" 
recently published. In this book the p -a 
system is really the hero. For Lieu- 
tenant Brown was a "battle announcer" 
on the flagship of the Atlantic Fleet 
Amphibious Force. It was his job to 
keep the men informed of up-to-the- 
minute developments in the air and on 
the shore, by a series of news broad- 
casts over the ship's p -a system. 

A salute to p -a! 

OUR efforts to conserve paper con- 
tinue. The December issue of 
SERVICE will have a new trim 

size of 7W" x 10Y8". In October the 
weight of paper was further decreased 
to 40 -pound stock. 

Reg. U.S. Patent OCIa 
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Over 12,030 highly skilled 
Raytheon employees are 
producing For the military .. 
when we again return to 
peace time pursuit of normal 

business, the Raytheon jobber 

dealer and servicemen will 
have the additional advan- 
tages of all of Raytheon's war 

time engineering development 

and production of electronic 

tubes for the enormous num- 

ber of new applications. 

The new peace time Ray- 

theon tubes will be in the front 

line of the new electronic era, 

and greatly expand Raytheon 

jobbers' possibilities for tubes 

not only in commercial radio 

receivers but the new indus- 

trial electronic devices as well. 

THE RAYTHEON JOBBER li/ 
HAS A JOB! 

FOUR "E" AWARDS 
Each Division of Raytheon has been 
awarded the Army and Navy "E" 

RAYTHEON PRODUCTiGN CORPORATION 
NEWTON, MASS.; LOS ANGELES, NEW YORK, CHICAGO, ATLANTA 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES NEW ERA Of ELECTRONICS 
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EXTREMELY WIDE RANGE 

PROTECTED METER CIRCUIT 

SCALES NEED NO RE -SETTING 

WHEN RANGES ARE CHANGED 

HIGH INPUT RESISTANCE 

PERMITS DYNAMIC VOLTAGE 

MEASUREMENTS IN SIGNAL - 

CARRYING CIRCUITS WITHOUT 

INTERFERING WITH THEIR 

ACTION 

RCA JUNIOR 

VOLTOHMYST 
TYPE 165-A 

For testing DC 

and AC voltages 
and resistances 

SOME TYPICAL APPLICATIONS: 

* For Testing Oscillator Strength 

* For Testing DC Supply Voltages 

* For Testing Bias Cell Voltage 

* For Testing Automatic Volume 
Control Voltage 

* For Testing FM Discriminator 
Voltage 

* For Checking "Gassy" Tubes 

* For Testing All Radio Receiver 
AC Voltages 

* For Testing All Radio Receiver 
Resistor Values 

WRITE FOR DESCRIPTIVE BULLETIN J 

RCA TEST AND MEASURING EQUIPMENT 
RCA Victor Division RADIO CORPORATION OF AMERICA Camden, N. J. 

BUY MORE WAR BONDS 
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MM 
ANY receivers that have de- 
fective i -f transformers can 
be maintained in operation by 

a little ingenuity or expediency on the 
part of the Service Man, even though 
exact replacement transformers are 
not available. The purpose of this 
article is to offer pertinent suggestions 
for accomplishing this. Practical 
remedies and tricks of the trade for 
the various types of troubles that may 
be encountered will be discussed, as 
well as the subsequent adjustments 
that may be required for good per- 
formance. 

Faulty Compensator Condensers 

If one section of a dual -unit i -f 
compensator condenser is faulty it 
should be disconnected entirely from 
the circuit and an external single con - 

Fig. 2. At (a) normal circuit of stand- 
ard 2 -coil i -f; (b) using a transformer 
with open primary; (c) using a trans- 

former with open secondary. 

SERVICE 
A Monthly Digest of Radio and Allied Maintenance 

WARTIME SERVICING 
OF I -F TRANSFORMERS 

By ALFRED A. GHIRARDI 
Advisory Editor 

denser installed under the chassis pan tooinuch wire is unwound, the coupl- 
and connected in its place. Another ing will be reduced, with a consequent 
procedure is to tighten the coupling., -loss of gain, and it also may be quite 
between the coils by sliding them 
closer together and then leaving the 
primary untuned, as indicated in Fig 1. 

The good condenser is used to tune 
the secondary. 

One method of adjusting the position 
of the coils in a wax -coated, dowel - 
mounted transformer is to heat the 
coil over a soldering iron, with a metal 
can or shield around them to act as 
an oven. This should soften the wax 
in about ten minutes, permitting move- 
ment of at least one of the coils. If 
the coils are lacquered it may be neces- 
sary to soak them in a lacquer thinner. 
Considerable care is sometimes re- 
quired to prevent the collapsing of 
the coils. Small potted i -f units may 
be repaired by heating and removing 
the iron -core pots. 

Stripped compensator screws used 
in trimmers may be repaired by solder- 
ing a nut to the brass insert of the 
trimmer. If no insert is used and the 
base is of ceramac material or Bake- 
lite, cement a nut under the base for 
the adjusting screw. 

Simple Repair of Open 1-F Coil 

When confronted with an open i -f 
coil and no prospect of obtaining a 
replacement unit, some Service Men 
proceed at once tip unwind up to 10 

or 20 per cent of the turns and try to 
spot the open and effect a repair. If 

Fig. I. Tightening coupling between 
coils when one section of dual -unit i -f 

compensator condenser is faulty. 

a job to tune the transformer. The ad- 
dition of shunt fixed condensers may 
be required to tune the transformer 
up to the normal i -f, and peaking will 
be difficult. One alternative is to 
bring an iron slug to the rescue to 
build up the inductance to the former 
value by using it as a core. Another 
is to slide the coils a little closer to- 
gether on the coil form, first loosening 
therii by the method previously ex- 
plained. 

Unwinding turns from both of the 
i -f coils may be necessary where the 
compensators are wide open and do 
not peak properly. The lower induct- 
ance will then permit the compensa - 

Fig. 3. At (a) normal circuit of 3 -coil 
i -f transformer; (b) making use of 
transformer if intermediate coil is open; 
(c) making use of transformer if primary 

coil is open. 
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Fig. 4. Shunting fixed mica capacitors in 
a 455-kc transformer, being used as a 

substitute for a defective lower frequency 
transformer. 

tors to tune correctly and will also aid 
stability. A certain amount of capac- 
ity is required in the circuit to over- 
come misalignment caused by changed 
circuit capacitances resulting from 
changing the tubes, etc. 

Maintaining Operation When l -F Coil 
Opens 

We will consider first the most pop- 
ular type of i -f transformer, the dual - 
coil tuned transformer, which is nor- 
mally wired as illustrated in Fig. 2. 
If one of the coils becomes open -cir- 
cuited, temporary repairs may be made 
as illustrated in Fig. 2a or 2b by the 
addition of a simple resistor and 
coupling condenser. When the pri- 
mary is open, a plate resistor of suit- 
able value between about 50,000 and 
250,000 ohms is inserted as a plate 
load and a small mica capacitor couples 
the plate to the tuned grid of the fol- 
lowing stage. Realignment of the 
single tuned circuit is very important, 
as the circuit constants will have 
changed considerably (Note Fig. 2a) . 

When the secondary is open, a simi- 
lar procedure is used but the grid re- 
sistor used should ordinarily be of 
higher resistance value than the plate 
resistor of the former case. The ar- 
rangement illustrated in Fig. 2b will 
permit operation in this case. 

Let us now consider the triple - 
tuned type transformer of Fig. 3a, 
which is used in many high -quality 
receivers. When one of the coils is 
open the transformer can be made to 
function as a dual transformer, as in 
Fig. 2a. If the intermediate winding 

Fig. 8. A method of stopping i -f oscilla- 
tion is shown here. 

L, is open, it will be necessary to in- 
crease the coupling between L, and L, 
to maintain sufficient gain in the 
amplifier. This is indicated in Fig. 3a. 
The intermediate circuit should be 
made completely open -circuited to min- 
imize its effect on the active coils. The 
method of increasing coupling will be 
discussed later. If L, is open, wind- 
ing L_ may be used as the primary as 

Fig. 6. How to increase gain. 

indicated in Fig. 3b. If L, is open, 
winding L, may be used as the second- 
ary in the same way. 

Substituting a Transormer of 
Higher l -F 

I -f transformers for 175 or 262 kc 
are more likely to open than 455 kc 
units because of the finer wire used in 
their coils. In an emergency, a 455-kc 
transformer may be used to replace a 
lower frequency transformer by shunt- 
ing fixed mica condensers across the 
two windings, as C, and C2 in Fig. 4. 
The pass band will be widened and 
the gain reduced, but the performance 
will be adequate in many cases. Use 
this remedy with caution in loop sets. 
Some of the lost gain may he recap - 

Fig. 7. Another gain -increasing method. 

tured by employing one of the tricks 
to follow. 

Increasing l -F Gain 

Since the use of most of the war- 
time i -f transformer repair expedients 
results in reduction of the i -f amplifi- 
cation, it behooves us to investigate 
practical methods of increasing the i -f 
gain in order to compensate for the 
reduction, and thus permit their use. 

Fig. 5. Twisting insulated -wire leads con- 
nected to hot sides of primary and secon- 
dary coils to obtain the capacitive re- 

generation. 

The arrangement shown in Fig. 5 

indicates one method of obtaining ca- 
pacitive regeneration by simply twist- 
ing together two insulated -wire leads 
connected to the hot sides of the pri- 
mary and secondary coils. This will 
usually improve the gain when the 
transformer is repeaked. Where a 
single -ended type i -f tube is used, a 
short wire soldered to the plate ter- 
minal may be twisted around the con- 
trol -grid lead right at the socket and 
regeneration may be thus obtained 
and controlled. If oscillation occurs, 
shorten the coupling wire. 

Fig. 6 shows another method of in- 
creasing gain by inserting a choke in 
the screen -grid lead. This choke (L,) 
may be a coil salvaged from a defec- 
tive i -f transformer. Turns may be 
peeled off until the right amount of 
feedback is obtained. Still another 
method is illustrated in Fig. 7 where 
direct magnetic feedback is employed 
in the transformer by means of a tick- 
ler or feedback coil connected in the 
screen circuit. A little experimenting 
is again required to find the optimum 
number of turns for the feedback coil; 
10 or 20 will do in many cases. And 
don't forget that the polarity of the 
tickler coil, or direction of winding, is 
most important-otherwise degenera- 
tion instead of regeneration will result. 

Decreasing 1-F Gain 

In some repair jobs, installation of 
a new i -f transformer will cause oscil- 
lation. There are probably a lot more 
ways to kill gain than to bolster it. It 

(Continued on page 21) 

Fig. 9. An effective method of stopping 
i -f oscillation (reducing gain) is illus- 

trated here. 
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SERVICING HELPS 
A SPARE -PART 

TESTER 
By HARRY F. LEEPER 

ONE vacuum tube and a few re- 
sistors and condensers con- 
nected as shown in Fig. 1, pro- 

vide an economical and efficient tester 
for radio defects. 

Instead of hit and miss testing, the 
trouble may be quickly localized to the 
defective stage. 

In operation the terminal B is con- 
nected to the receiver chassis and ter- 
minal A with the plates of various 
tubes. After adjusting the potentio- 
meter for volume desired in the 
phones, the signal from a station may 
be listened to at various stages in the 
receiver. 

Standard flashlight cells are used for 
the tube filament voltage. The plate 
voltage is secured from an old B elim- 
inator and connected to two terminals 
mounted in the rear of the instrument 
case. 

Fig. 2. The tester 

In checking a receiver for distor- 
tion, noise, etc., the signal can be 

checked by starting at the plate of the 
audio tube and working backward to- 
ward the input of the receiver. 

The signal will become weaker as 
this progession is followed. By ad- 
vancing the potentiometer and tuning 
in a strong signal, sufficient volume is 

usually obtained from the tubes ahead 
of the first detector circuit, for check- 
ing purposes. 

Tests can be conducted, by starting 
at the audio section too. 

Having localized the trouble, each 
part in it may be checked with an 
ohmmeter for the defective part. 

A recent application with this unit 

Fig. I. The test unit designed by Mr. 
Leeper. 

ready for operation. 

involved a distortion test of a Philco 
60. 

The usual voltage tests at the plate 
of the 75 detector and at the grid and 
plate of the 42 output tube did not in- 
dicate the trouble. The coupling con- 
denser was also good. 

The tester was then connected at 
the plate of the 75 detector tube. The 
signal was found to be clear, thus elim- 
inating all the preceding sections. 

Connection was then made at the 
plate of the 42 output tube, where dis- 

tortion was present. This narrowed 
the search down to two condensers and 
three resistors between these tubes. 

Further tests proved that a .5-mfd 
condenser connected in the plate cir- 
cuit of the 75 tube had a leakage of 

several thousand ohms to ground, 
which was causing the trouble. 

WE know that copper is a vital 
war material, and conservation 
is of vital importance. In 

experimenting with ways of accel- 
erating repairs, we ran across a weld- 
ing method of repair that not only 
speeds up repair work, but saves cop- 
per wire too. 

Sometimes it has been possible to 
repair an open audio transformer or 
speaker field by inducing an extremely 
high voltage. Too often, though, we 
found that it is a trick that is not very 
practical, because the voltage was too 
low or too high. A perfect weld was 
not assured either, for we had no way 
of knowing when a perfect weld had 
taken place. The use of a B elimina- 
tor seems to have solved the problem. 

A " B " ELIMINATOR 
WELDER 

By BURTON V. SELLE 

and 
CORPORAL HUBERT W. MEREDITH" 

The procedure is as follows: First 
set up on your work bench a small 
sensitive radio. Tune the radio to 

some point on the dial where man- 
made static ordinarily comes in 

loudest. 
Now set up a high voltage B elim- 

inator (100 to 250 volts) with a vari- 
able control, Turn the B eliminator 

'This paper does not reflect the opinion of, 
or constitute a verification by the U. S. Army 

off. Then connect a pair of leads with 
clips from the B eliminator across, let 

us say, an open coil. Make sure that 
the variable control on the B elimina- 
tor is set at its lowest point. 

Now plug in the B eliminator and 
listen for an arcing sound in the radio. 
Keep increasing the B voltage until 
you pick up this arcing sound in the 
radio. As soon as the broken wires 
in the coil have solidly welded them- 
selves together, the arcing sound in 

the radio will cease. When this sound 
ceases, shut off the B eliminator im- 

mediately. If the high voltage is left 
on after the weld has taken place, the 
coil may burn out. 

The radio used in this procedure is 

actually your welding eye. 
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PECULIARITIES OF 

ELECTRONIC CIRCUITS 

CIRCUITS incorporated into elec- 
tronic devices differ, to some 
extent, from the circuits of 

radio receiving or public address 
equipment. These circuit deviations 
require careful consideration. 

Most industrial electronic systems 
are characterized by the absence of 
radio frequency currents and voltages, 
with the possible exception of induc- 
tion welding and heating equipment. 
In such systems, the frequencies ap- 
plied are within the limits of the audio 
frequency spectrum. Electronic cir- 
cuits, then, may be considered as a 
special form of the conventional audio 
frequency amplifier, altered to meet 
specific needs. 

The audio frequency system concept 
may be more clearly visualized if we 
remember that reactions occurring in 
the electronic system result from the 
real movement which is under its con- 
trol. For example, the photocontrol 
responds to the passage of an object 
between a phototube and a light source. 
An appreciable period of time is re- 
quired for this travel by the scanned 
object, resulting in a response of like 
rate by the photocontrol system. From 
this, it is clear that the functional pe- 
riod of the photocontrol lies some- 
where in the lower audio frequency 
spectrum. 

Despite the basic audio frequency 
character of the electronic control, cer- 
tain electrical system variations occur 
to place such a system in a classifica- 
tion somewhat removed from the usual 
audio frequency system. Where, in 
conventional audio frequency systems, 
dynamic coupling, usually of the resis- 
tance -capacitance or transformer type, 
is employed, the electronic system con - 

By S. J. MURCEK 

entionally utilizes direct coupling. 
The necessity for this particular devia- 
tion lies in the fact that direct coupling 
lends itself admirably to the high volt- 
age negative biasing required for thy- 
ratron tube grid control. 

Two forms of direct coupling 
often utilized in electronic systems are 
shown in the schematic circuits of Fig. 
1. The coupling system in Fig. la 
has been subject to considerable dis- 
cussion, and is normally utilized in the 
conventional -electronic circuit system. 
With this type of coupling, the thyra- 
ton 2 grid is variable with respect to 
the cathode. That is, if the control 
grid of the pentode 1 is positive with 
respect to its cathode, the thyratron 
grid is negative with respect to its ca- 
thode. 

In the instance of Fig. lb, however, 
the cathode of thyratron 2 is variable 
with respect to the grid, the latter 
electrode being electrically constant. 
Here, if the control grid of pentode 
1 is positive with respect to its ca- 
thode, the cathode of thyratron 2 is 
Negative with respect to the grid, or, 
the grid is positive with respect to the 
cathode. This is the exact opposite 
of the operation provided by the circuit 
in Fig. la. 

In the circuits of Fig. 1, E,, is the 
pentode circuit plate supply voltage. 
It should be observed that this voltage, 

Fig. I. Here we see two forms of direct 
coupling often utilized in electronic sys- 
tems. The system shown in (a) is 
normally used in the conventional elec- 
tronic system. In the system shown in 
(b) we achieve an effect directly op- 
posite to that of the circuit shown in 
(a). This system is rarely used because 
of the difficulties found in shielding such 

a circuit. 

through the operation of the pentode 
circuits, provides the high negative 
grid -to -cathode bias required to main- 
tain the thyratron dark, or non-con- 
ductive. 

Further, the circuit of Fig. lb is 
rarely applied in modern electronic 
systems, because of the difficulties en- 
countered in providing adequate cir- 
cuit shielding against external dis- 
turbances. This arises from the fact 
that the cathode is the sensitive elec- 
trode of the thyratron. The cathode 
of the thyratron is normally heated by 
power applied to its heater terminals 
from a transformer winding. Thus, 
leakages, resistive or electrostatic, oc- 
curring between this winding and 
others located on the same transformer 
core leg, are introduced in series with 
the pentode plate circuit, since the 
plate circuit power for this pentode is 
also supplied by the same transformer. 
Resistive leakage introduces an a -c 
ripple voltage into the thyratron grid 
circuit in this manner. External dis- 
turbance voltages are introduced here 
electrostatically. In direct contrast, 
the cathode of the thyratron in Fig. la 
is returned to no -voltage, or ground 
level through the relatively low re- 
sistance of the voltage divider. 

Dynamically -coupled circuits in 
electronic systems, differ from those 
usually employed in radio and public 
address systems in that tube grid bias 
voltages are often avoided. The tube 
tinder consideration is operated in a 
normally saturated manner. An ex- 
ample of such operation is given in the 
circuit and graph of Fig. 2. In Fig. 2a, 
the control grid of the pentode 2 is 
normally at zero volts with respect to 
the cathode. Under these conditions, 
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from the family of tube plate curves, in 
Fig. 2b, it is seen that the pentode 
plate current I is at a maximum, since 
the grid voltage E, is at zero volts 
with respect to the cathode. Further, 
this maximum or saturation plate cur- 
rent is limited to a safe value I', by 
the plate resistor R the voltage 
across the tube plate and cathode, E' 
being relatively small. From this, 
also, it may be observed that the grid 
of thyratron 3 in Fig. 2a is normally 
negative with respect to its cathode, 
this tube remaining dark. 

An increase in the illumination 
level on phototube 1 decreases the 
voltage across this tube, The control 
grid of pentode 2 swings negative with 
respect to its cathode, since capacitor, 
5, discharges in series with the photo - 
tube and g -rid resistor 6. In addition, 
the decrease in voltage across the 
phototube is usually in excess of ten 
volts, since the phototube loading re- 
sistor 4 is very high in resistance. 

From the graph of Fig. 2b, it is ob- 
vious that a negative grid voltage of 
ten volts is sufficient to cut off conduc- 
tion by the pentode. The voltage be- 
tween the anode and cathode, E' is 
now at a maximum. In the circuit of 
Fig. 2a, such a reaction places the 
grid of thyratron 3 positive with re- 
spect to the cathode, this tube now 
being conductive. Once capacitor 5 
discharges completely, however, the 
pentode grid bias voltage is once again 
at zero volts, and saturation, with 
thyratron non -conduction, re-estab- 
lishes the normal state. Obviously, 
pentode 2 of Fig. 2a does not neces- 
sarily require a fixed negative bias 
between the grid and cathode. 

Although the circuit of Fig. 2a is 
shown specifically connected with a 
phototube, it is common to find an 
amplifier stage of this type immediate- 
ly succeeding a negatively based im- 
pulsed stage. The high potential nega- 
tive pulse obtained from the plate cir- 
cuit of the negatively biased stage 
would suffice, here, to swing the con - 

Fig. 2. At (a) a schematic of a dy- 
namically -coupled circuit used in elec- 
tronic systems. At (b) we have a graph 
showing operating characteristics of 

system. 

trol grid of the zero biased tube suffi- 
ciently negative to cut off its plate 
current completely, thus satisfying the 
conditions imposed by the use of such 
an amplifier stage. This type of 
dynamically coupled voltage amplifier 
stage may be readily recognized as a 
class B resistance coupled amplifier 
stage, wherein the control grid of the 
amplifier tube usually swings positive 
with respect to the cathode, except that 
the negative grid voltage swing in the 
electronic variant performs the desired 
function. Single ended class B amplifier 
stages are readily applicable to elec- 
tronic control circuits in that only one 
of the alternations of each cycle ampli- 
fied by such a stage is used in control- 
ling the operation of a thyratron tube. 

Thus, a dynamically coupled stage 
of the zero bias type, resistance 
coupled in the grid variable manner to 
the control grid of a succeeding thyra- 
tron, will provide thyratron conduction 
only during the negative portions of the 
a -c wave train connected into the input 
grid circuit of the zero bias stage. 

Where the electronic device is ap- 
plied in the control of relatively slow 
moving equipment, and the accom- 
panying reactions lie in the low fre- 
quency end of the audio spectrum, the 
amplifier and coupling systems incor- 
porated into the device are quite simi- 
lar to early audio frequency amplifier 
systems. The fidelity and frequency 
response of amplifying and coupling 
equipment in this classification, oper- 
ating at low frequencies, need only 
suffice to provide sufficient voltage 
gain to effect adequate control of the 
thyratron stage. However, where 
great precision or extreme rapidity of 
operation is desired, it is conventional 
to detail the coupling and amplifying 
system more closely. 

In the practical application of mod- 

ern electronics, it is customary to sub- 
divide a given wave, or wave shape, 
into its several basic components. That 
is, a given wave is considered to be 
a system of several fundamental 
waves. From the illustration of Fig. 
3a, depicting a reversed sawtooth im- 
pulse, it may be observed that the ini- 
tial rise of the impulse has a much 
steeper slope than the impulse decline. 
If the initial velocity of the steep wave 
front is continued algebraically, the 
result is a peaked wave of very high 
frequency. Conversely, the continua- 
tion of the lower velocity in the im- 
pulse decline gives rise to a peaked 
wave of much lower frequency. Thus, 
in order that the amplifier and the 
coupling system be capable of trans- 
mitting the impulse faithfully, it is 
necessary to insure transmission of 
the two fundamental frequencies, or 
periods, contained in the impulse. 
Further. if the wave front has an 
extremely steep slope, the electronic 
system must be capable of amplifying 
pnd coupling at radio, as well as at 
audio frequencies: 

Systems of this type, when designed 
for transmission of such a wide band 
of frequencies, are capable of provid- 
ing electronic controls having a pre- 
cision of several thousandths of one 
per cent. This accuracy is attained by 
proper compensation of the integral 
amplifier system, with specific atten- 
tion to the transmission of the higher 
frequencies. In practice, a portion of 
the amplifier stage plate impedance "is 
provided by means of a radio fre- 
quency choke of the proper value. 
Fidelity in wave shape is attained 
through avoidance of tube character- 
istic curvatures, through the applica- 
tion of suitable tubes to the system 
under consideration. 

The square wave of Fig. 3b offers 
the greatest obstacles in its amplifica- 
tion and transmission, since the wave 
front and the wave decline are in the 
radio frequency portion of the spec- 
trum. Direct coupled amplifiers, when 

SERVICE, NOVEMBER, 1943 9 

www.americanradiohistory.com



plate and grid circuits are properly 
compensated for transmission of the 
high frequencies, will reproduce the 
wave most faithfully, though never 
perfectly. A cathode-ray oscilloscope 
of the television type, is essential in 
the service and maintenance testing of 
an amplifier system of this type, since 
the circuits of the oscilloscope must 
also be capable of reproducing such 
square -wave shapes. 

In the instance of a dynamically - 
coupled amplifier system, the square 
wave is a difficult wave -form to trans- 
mit properly. It may undergo con- 
siderable distortion, as is shown in 
the broken lines of Fig. 3c, due to 
various limitations imposed by the 
circuit constants of the amplifier and 
coupling stage. Inability of the stage 
to amplify radio frequencies in the 
same number as the lower audio fre- 
quencies, results in a positively slop- 
ing wave front, instead of one which 
is perpendicular. Again, if the coup- 
ling capacitor and resistor are not 
properly chosen, with respect to the 
input circuit or source impedance, the 
top of the wave will fall off to a 
marked degree. This is also true if 
a coupling capacitor has a low dielec- 
tric resistance. Finally, the high fre- 
quency limitation again appears in the 
positive slope of the wave decline. 

It is well to observe here that if the 
amplifier stage is to provide a reason- 
able degree of fidelity, the control grid 
circuit resistance must be maintained 
as low as possible. This arrangement 
precludes the possibility of wave at- 
tenuation through the high resistance 
loading of the grid circuit at radio 
frequencies. 

Further, a wide frequency response 
range may be secured only through 
proper circuit bypassing. Thus, the 
cathode resistor, if any, must be 
shunted by a large capacity to pass 
low frequency currents without appre- 
ciable drop, and high quality r -f by - 

Fig. 4. A power supply using four small 
barrier rectifier units in a full -wave 

bridge. 

pass capacitors to bypass radio fry 

quency currents. 
It will be found, from an inspection 

of the grid to plate transconductance 
characteristic for a given pentode, that 
some unavoidable distortion of wave 
form may occur by reason of curva- 
tures in this characteristic. Here, in- 
verse feedback may be used to ad- 
vantage, thus tending to reduce the 
effects of such curvatures. In the 
practical dynamically -coupled ampli - 

(Courtesy, Automatic Electric Co.) 

Fig. 5 A d -c end relay. 

fier stage intended for incorporation 
into electronic devices, it is conven- 
tional to introduce this feedback by 
omission of the cathode bias capacitor. 
This introduces a portion of the plate 
voltage variation, which now appears 
across the cathode biasing resistor in 
series with the signal voltage applied 
to the grid. In some instances, only 
a section of the cathode resistor may 
be bypassed as a means of controlling 
or limiting the magnitude of the feed- 
back voltage. 

Fig. 3. Sub -division of wave shapes. At 
(a), a reversed sawtooth impulse; (b), 
square wave; (c), distortion of square 

wave. 

A prime requisite to good fidelity 
and frequency response from any 
wide -range amplifier is a well -regu- 
lated plate voltage supply. This regu- 
lator serves to maintain the amplifier 
plate and screen voltages constant de- 
spite the current demand from the 
tubes involved. However, in the ma- 
jority of applications, satisfactory fi- 
delity and frequency response may be 
obtained from the amplifier with an 
unregulated power supply. 

Amplifier plate power supplies 
which are peculiar to electronic de- 
vices and are at the same time unique, 
are those which employ the dry -disc 
or barrier rectifier unit. Use of this 
type of rectifier provides full wave 
rectification without transformer cen- 
ter tapping. Voltage -doubling power 
supply systems incorporating this 
rectifier are simple to the extreme, 
and are convenient to apply. 

The power supply of Fig. 4a ein - 
ploys four small barrier rectifier units 
in a full -wave bridge. In this rectifier, 
when the upper terminal of trans- 
former secondary winding 1 is posi- 
tive, rectifiers 4 and 5 conduct capaci- 
tor 6 charge current, and the current 
drawn by bleeder resistor 7. The 
voltage across capacitor 6 rises to 
equal the peak of the a -c value im- 
pressed across the rectifier terminals. 
On the other hand, when the upper 
terminal of the transformer secondary 
winding is negative, rectifiers 2 and 3 
conduct the capacitor and bleed resistor 
currents. Thus, the rectifier operates 
in a full -wave mode. 

In the voltage doubling power sup- 
ply of Fig. 4b, capacitors 4 and 5 are 
charged alternately, and discharged in 
series. Thus, when the upper ter- 
minal of transformer secondary wind- 
ing 1 is positive, current conduction is 
through rectifier 2 and capacitor 4. 

On the negative alternation, when 
the upper lead of the transformer sec- 
ondary winding is negative, rectifier 3 
conducts the current through capacitor 
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When the 
Advanced Post Talks 

UTAH'S ON THE JOB! .. . Code messages must 
go through! Every piece of communication 
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fection. 
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5. On the positive alternation of the 
a -c voltage wave, capacitor 4 is 
charged, and on the negative, capacitor 
5 receives the charge. The capacitors 
discharge in series through resistor 6 
and the load, the total discharge volt- 
age being twice that of the peak a -c 
transformer voltage. It is well to ob- 
serve that, during the discharge of 
the series capacitors, either of the 
capacitors, depending on the a -c sup- 
ply frequency, is being charged during 
the discharge. The voltage doubler is 
a full -wave device. 

The electronic system amplifier is 

usually terminated in a thyratron tube 
system, rather than a power audio 
tube. In turn, the thyratron circuit 
is terminated in an end relay or small 
contactor. 

End relays for electronic uses are 
designed for rapid operation, the 
smaller types completing the opening 
and closing operation in several hun- 
dredths of a second. End relays of 
the latter type, commonly ëinployed 
in small electronic systems are shown 
in the illustrations of Fig. 5 and Fig. 9. 

The end -relay operating coil is 
usually connected in series with the 
plate circuit of the end thyratron. 
Since the thyratron acts as a rectifier, 
the current through the relay magnet 
coil is half -wave rectified a -c. Peri- 
odic cessation of the coil current has 
a tendency to cause the relay arma- 
ture to chatter, or vibrate. To over- 
come this objection, the magnet core 
is appropriately shaded with a short- 
circuited coil, consisting of a single 
turn of copper strip. The function of 
this auxiliary coil is the delay of 
the magnetic field collapse, which 
tends to keep the relay armature at- 
tracted to the pole piece, for the short 
intervals during which the thyratron 
ceases to conduct. 

Fig. 8. This diagram illustrates the man- 
ner in which the degenerative feedback 

effects electronic damping. 

A conventional circuit, in which a 
d -c relay is used in the plate circuit 
of a thyratron, is shown in the circuit 
diagram given in Fig. 6. Here, when 

Fig. 6. A conventional circuit using a 

d -c relay in plate circuit of thyratron. 

thyratron 3 conducts. capacitor 6 ac- 
cumulates a charge, the peak charging 
current being limited by resistor 5. 

Fig. 7. Characteristics of two -element 
rectifier tubes. 

The coil of relay 7 is energized at the 

same time, causing the relay to seal. 

Now, during the negative half -cycle 

intervals, when the thyratron does not 

conduct, the capacitor charge serves to 

keep the relay armature attracted to 

the pole piece, thus eliminating chat- 
tering or vibration of the armature. 

Capacitor 6 of Fig. 6 may be re- 
placed with a barrier rectifier unit 8. 

as indicated in Fig. 6. In this in- 
stance, cessation of thyratron conduc- 
tion is accompanied by the collapse of 

the relay magnet held flux, giving 
rise to a counter, or self-induced volt- 
age. This voltage is always of such 
polarity as to oppose the decline of 

the current initially present in the 
coil. Accordingly, rectifier 8 is so 

connected across the coil of the relay 
as to provide a short circuit path for 
the self-induced current. The re- 
sulting current momentarily sustains 
the coil field flux, keeping the relay 
sealed against vibration and chatter- 
ing. Rectifier 8 does not, of course, 
conduct the thyratron current. 

Thyratron -end systems are often 
terminated in devices other than re- 
lays, such as motor armatures, sole- 
noid or pull coils, or heating units. 
In any such application, the thyratron 
system is under grid phase -shift con- 
trol, this control being applied through 
the preceding amplifying stages. When 
grid voltage phase -shift control is ap- 
plied to a thyratron tube, the tube 
conducts only over a portion of the 
positive a -c alternation. This is de- 
pendent on the angle of lag between 
the grid voltage wave and that across 
the plate and cathode of the tube. As- 
suredly, conduction of the thyratron 
over less than full positive a -c alterna- 
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THE General Electric Mazda Lamp and 
the General Electric Electronic Tube 
have a lot more in common than meets 
the eye! 

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

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

Plymouths, Fords. Both give much more 
service than their cash value indicates. 

The history and development of both 
are closely tied in with General Electric's 
history and development. Both are being 
widely and currently advertised to con- 
sumers through the nation's most effec- 
tive advertising media. 

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

There is already an increased demand 
for G -E Electronic Tubes. And when 

GENERAL 

peace is restored, eral Electric Elec- 

tronic Tubes will in greater public 
demand 4r ,replacements than they 
everowere before.' -Insistent General 
Electric advertising and promotion are 
carefully' planned to make them your 
fastest moving radio tubes. Electronics 
Department, General Electric, Schenec- 
tady, New York. 

Tune in "THE WORLD TODAY" and hear the 
news direct from the men who see it happen, 
every evening except Sunday at 6:45 E.W.T. 
over CBS. On Sunday listen to "the G -E 
'All Girl Orchestra'" at 10 P. M. E.W.T. over 
NBC. 

ELECTRIC 
116.64 
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tions results in the distortion of the 
conducted wave form. Hence, the true 
power value of the conducted alterna- 
tion is altered, this alteration increas- 
ing progressively with the increase of 

the grid voltage wave lag angle. 
Where the phase -controlled thyra- 

tron is in series with a motor arma- 
ture or heating coil, the horsepower 
or heat developed is directly propor- 
tional to the true power dissipated in 

that device. Therefore, this power 
will vary directly with the lag angle 
of the grid voltage wave. 

Power measurement, in these thyra- 
ton-end systems, is difficult, unless 
properly approached. A simple method 
which would provide measurement of 

the actual power values involved lies 
in the amount of heat developed in a 

resistance by such a current. This 
heat quantity might then be compared 
with that developed in the same re- 
sistor by d -c. A -c power values are 
based on such a comparison. Here, 
it might be recalled that electrical mea- 
suring instruments deriving movement 
from heat developed in their measure- 
ment systems include such instruments 
as the hot wire ammeter, and the 
thermo-coupled voltmeters and am- 
meters. These instruments were orig- 
inally intended for measurement of 
high frequency a -c power values. 
However, their accuracy is even 
higher at lower frequencies. These 
should prove invaluable in measure- 
ments involving asymmetrical wave 
forms of the type developed by the 
phase -controlled thyratron. 

Where it is desired to electronically_. 
regulate the true power developed by 

a motor, or similar electrical device, 
hot wires and thermocouples are ob- 
viously too nbersome and too diffi- 
cult to apply. To avoid the use of 
these devices, it is conventional to, use,. 
in electronic circuits involving true 
power values, a device known as a 

saturable diode. 
Saturable diodes, such as the West- 

inghouse R0585, are two element recti- 
fier tubes. These tubes are so designed 
that the tube plate current varies with 
the tube filament temperature, and 
therefore the filament current or volt- 
age. This specific variation is shown 
in the family of characteristics given 
in Fig. 7. Here, E. is the filament 
terminal voltage, I the plate current, 
and RL the series load resistance. 

Since the tube plate current is pro- 
portional to the tube filament tempera- 
ture, it is proportional to the true 
oalue of the voltage or current heating 
the filament. It follows, therefore, that 
the voltage developed across the tube 
plate loading resistor may be directly 
applied to the control of thyratron or 
other electronic circuits to provide 

(Courtesy, Automatic Electric Co.) 

Fig. 9. An end relay for rectified a -c 

operation. 

regulation along the true power char- 
acteristic of the controlled device. 

An apparent self-contradiction which 
appears to exist in electronic circuits 
of this type, as well as nearly all elec- 
tronic circuits, involves the use of a 
static as well as a dynamic control 
voltage. Moreover, these voltages are 
usually so arranged as to be diametri- 
cally opposed, with respect to each 
other. Such an anomaly indicates the 
use of degenerative feedback in the 
circuit so arranged. 

The use of degenerative feedback 
voltages is resorted to, when the elec- 
tronically controlled device has a me- 
chanically or physically resonant 
period, or where the device has ap- 
preciable inertia, as a means of damp- 
ing out undesired reactions in the 
operation of the control system as a 
whole. 

The manner in which degenerative 
feedback effects electronic damping 
may be readily understood from the 
system sketch of Fig. 8. In this sys- 
tem, t +o ' 'on of penduhtifi 3 i, 

òsition of teed r 
tentiometer 6 on 

s, if the sliding 
rd the negative 
tance element, 

' le reased. The 
gnetic attraction 

ertn?A', ` ulum 3 to gravitate 
<rw. 

t.,ß á newt + i Rion, near point 10. 
Dúring od of travel, the pen- 
dulum weigir ff°àccumulates momentum 
and this mutt be expended in some 
manner. a consequence, the pen- 
dulum passes the position at which 
it will normally come to rest, swinging 
a distance from this point which is 
nearly equal .to the original length of 
the travel arc. Further, once it 
reaches the limit of this second arc 
length, it will swing in the direction 
from which it first moved, and again 
the point of origin will nearly be at- 
tained, Briefly, the pendulum oscil- 
lates, or moves in accordance with the 
laws underlying harmonic motion. 

When the pendulum in Fig. 8 first 
begins to move, however, it causes the 
sliding contact of feedback potenti- 
ometer 7 to move toward the positive 

end of its resistance element. The volt- 

age across coupling capacitor 8 is then 

greater than that which appears be- 

tween the sliding contact and the posi- 

tive terminal of the feedback potenti- 
ometer resistance element. Condenser 
8 must then discharge through grid 
resistor 9, driving the auxiliary grid 
of tube 1 positive with respect to its 

cathode. This sustains the tube plate 
current and prevents the rapid descent 
of the pendulum. 

The principle of degenerative feed- 

back, as applied in the instance of the 
pendulum, is especially invaluable in 

precision voltage and speed regulating 
devices. In the instance of an elec- 
tronic voltage regulator, in which the 
regulator supplies a controlled field 

current to a d -c generator, the feed- 
back stimulus or voltage may be read- 
ily secured from the armature circuit 
of the generator itself. Due to the 
inductive delay in the field winding 
of the generator, the amount of cor- 
rection applied by the electronic con- 
trol is not effective immediately. As 
a result, the electronic control applies 
an additional correction. The addi- 
tional correction causes the generator 
output voltage to rise above the de- 
sired value, whence the regulator ap- 
plies a correction in the opposite di- 
rection. Obviously, the entire system 
is resonant, and oscillates. When the 
degenerative feedback stimulus is ap- 
plied to the electronic regulator, volt- 
age rise across the generator arma- 
ture serves, through the feedback sys- 
tem, to cause the regulator to provide 
a counter correction. This neutralizes 
the initial overcorrection and the sys- 
tem quickly stabilizes. 

Fundamentally, the same principles 
applied in conventional radio and 
sound equipment are also applied to 
electronic systems. The difference 
prevails in the final operation which is 
a physical reaction unlike that of the 
radio or audio system. 

* * * 

FANSWORTH AC55 
HUM CURE 

Loud hum: The filters with the 
exception of No. 30, on the diagram 
checked okeh. Replacing this con- 
denser did not help any. On checking 
further I found that some of the elec- 
trolyte from the condensers No. 30 had 
seeped through the coiled -wire shield 
and impregnated a spot on the wire 
connecting the center tap of the vol- 
ume control and condenser No. 18. 

This wire picked up the hum from the 
shield and fed it to the grid of the 
6SQ7 tube. To repair, simply replace 
wire and dress condenser away from 
the shield. 

Henry D. Morse 
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EVERYONE IS TALKING ABOUT THE NEW S(2;.,e,tite-k1,ce ACHIEVEMENT 

NAME,T -"LIP-MIKE" 

Officially known as the T -45, -the 

actw&e 
DIFFERENTIAL MICROPHONE 

is also affectionately termed the "Schickelgruber" 

Developed by Electro -Voice engineers in 
close collaboration with the Fort Monmouth 
Signal Laboratory, the T-45 marks the be- 
ginning of a new era in which voice trans- 
mission is unaffected by ambient noise or- 
reverberaiion. It accomplishes such com- 
plete suppression of background that speech 
from a battlefield or from the deafening in- 
terior of a moving tank is accompanied by 
hardly a trace of noise. 

The "Lip -Mike" is a Differential Microphone 
designed to fit under a gas mask without 
breaking the seal - small enough to allow 
an Armored Force respirator to slide over 
it - and has been standardized for all Army 
Ground Forces. 

F;equenc) _Espc:, e, 
t- w harmonic distorr sn 

Cancellation of ambient npise, bur ;ormai respºnse to us 

e Self-supportsng, to free botf hands r the o jeralhr 
Uniform response in all pcsriions 

e Usable when gas mask, tits:- respirator oxygén mask is required 

e Unaffected by temperature cycles from -40° F. tò +185° F: 

e Ability to wi'hstand comphele imme .ion n .;afar 

e Physical s'rengtil to-withsts.d 10,000 drops 

e Weight, :acluding harness, cord and plug. less than 2 ounces.. 

WHEN PEACE COMES, THERE WILL B_ DIFFERENTIAL M CRC PHONES OF MANY TYPES 

FOR CIVILIAN USES IN WHICH THESE ADVANTAGES WIL. BE OF REVOLUTIONARY 

IMPORTANCE. THJS, ANOTHER WARTIME D=VELO5MENT WILL FIND ITS GREATEST 

VALJE IN THE CDM!NG OF PEACE. 

ELEC1I=VOICE MAMUFÁCTIIRING CÒ:,' INC. 1239 SOUTH BEND AVENUE SOU BEND, INDIANA 
Export Division- 13 East 40th Street, New York 16, N. Y. - U. S. A. Cables A:4LAB 
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"iiERA-Amtil Ir 
A 11111 

By HENRY HOWARD 
MANY of later type portable re- 

ceivers feature design im- 
provements usually found only 

in larger models. In Admiral's P6- 
XP6 portable chassis, shown in Fig. 1. 

for instance, we have a combined 2 - 
gang condenser and permeability 
tuner. This set has the usual con- 
denser tuned loop and oscillator, but 
the first detector is tuned with a vari- 
able core. This coil is connected in 
parallel with a .000367-mfd silver 
mica tuning capacitor in the IN5 r -f 
stage plate circuit and is coupled to 
the detector grid through a .00025-mfd 
condenser and 100,000 -ohm grid leak. 
The IN5 i -f stage has a plate de - 
coupling filter consisting of 5000 
ohms and .05-mfd condenser, which 
makes the plate voltage lower than the 
screen grid. 

The avc system is more complete 
than in most receivers. A voltage di- 
vider of four resistors connects the 
avc output with the i -f stage filament. 
The first detector gets the highest 
control voltage, being tapped down 3 

megohms from the high side (with a 
.01-mfd filter and bypass condenser). 
The r -f stage is next, being tapped 
down 5 megohms from the first tap. 
A .05-mfd condenser is used here. 
And then comes the i -f control, tapped 
down another 5 megohms with a .01- 
mfd bypass. This point is 5 megohms 
from the filament. Thus the divider 
totals 18 megohms. 

Admiral N6 
Another Admiral chasis, N6, a 6 - 

tube a -c phono model with 3 audio 
stages, is shown in Fig 2. A 6SQ7 
second detector -first audio feeds a 
6J5 stage with high -current degenera- 
tion, due to the 3000 -ohm un -bypassed 
cathode bias resistor. The triode 
drives a 6K6 output stage with an in - 
versed feedback tap on the output 
transformer, which delivers degenera- 
tive voltage to the first audio cathode 
and also to the output tube's cathode. 
The latter is bypassed with a 12-mfd 
electrolytic, which would effectively 
kill any attempt at degeneration for 
the high notes, but is not large enough 

Fig. I. Admiral P6-XP6 portable with 
variable core tuning first detector. 

for the bass notes. This would tend 
to weaken the bass response. 

The 1-megohm volume control is 
tapped at the center for tone control 
and bass compensation. In phono op- 
eration the cathode of the 6SK7 i -f 
is opened. 

Stromberg -Carlson 925 

The 925 receivers of Stromberg - 
Carlson have 14 tubes with two a -m 
and one f -m bands. The power trans- 
formers have electrostatic shields and 
all oscillator circuits are temperature 
compensated for minimizing frequency 
drift. Five -gang condensers tune the 
following circuits: a -m antenna, f -m 
antenna, f -m detector input (in plate 
of r -f amplifier), a -m oscillator and 
f -m oscillator. 

There are two built-in antennas; a 
low impedance tapped loop antenna 
for a -m and a dipole for f -m. Provi- 
sion is made for an external antenna 
which is impedance -coupled by a shunt 
resistor and series coil feeding into the 
antenna transformer at a low imped- 
ance tap. 

The first detector is resistance or 
impedance -coupled on a -ni and tuned 
on f -m. A broadcast band sensitivity 
switch is provided which changes the 
plate load resistor of the 6AB7 r -f 
amplifier from 1,150 to 150 ohms, thus 
considerably reducing the amplifica- 
tion of the r -f stage. 

The 6AC7 converter has an i -f trap 

A 

L_1 

:,N6. 

1NS 
Q F. 

I F. 455 KA 

-4 A C UNE GROUND 
_L ? COMMON G40UN0 

e d 
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2 

I00 
Sec. -ems 

XP6 
ONLY 
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ml 

C 
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IA7 
let pFT.( OX. 
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R2 

C3 

E- C51 C 
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1C4, 

11726 

e 
RECTIFIER 
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I F. 
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.l. DEI AVC. E IV AYO 

13. A 

6 V 20 + - 7 6 

8 Z 0 

dw.n B 
5Q3 

e s io i! ia 

c l6 2 A- R17 

RIO 

3Q5 
OUTPUT 

ton 

R12 

C16. 

R14 (17 

INS 1N0 
f 

Al1 1146 

R18 1210 
Mh 

u 6 

R20 

No. 
R1 
R2 
R3 
R. 
115 
R6 
R7 
RB 
R9 
RIO 

Ohms Walle 
100,000 
200.000 

5,000,000 
5.000,000 
5,000,000 
5,000,000 
3,000,000 

5.000 
70,000 

1,000.000 

1/2 
1/2 

V2 
V2 
1/2 
1.4 

1/2 

V.0 

CONDENSERS 

No. Ohms Watts 
R 1 1 1/2 
R12 1/2 
1113 1/2 

R14 1/2 
R1S V2 
R16 5 
1117 1/2 

RIB V2 
R19 V2 
R20 1/2 

15.000.000 
1.000.000 
2.000.000 

400 
22 

2.150 
3,000 

500 
200 
110 

RESISTORS 

No. Capacity (Mtd.) Volts 
CI .000367 Silver Mica 
C2 .00025 Mica 
C3 .01 400 
C4 .000015 Mica 
C5 .00005 Mica 
C6 .25 200 
C7 .01 400 
CB .01 400 
C9 .05 400 
CIO .00005 In I.F. Can 

No. Capacity (Mid.) Volta 
C11 0001 Mica 
C12 .01 400 
C13 .00025 Mica 
CI4 .01 400 
CIS .002 600 
CI6a 40. 150 

16b 311. 150 
CI 6c 100. 25 
C17 .1 400 
C.I8 .05 400 
C13 .05 200 
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This young lady, too, is on the lookout for trouble. With 

a microscope she is examining pivots to be used in Simpson 

electrical instruments and testing equipment. 

From start to finish these pivots have been processed en- 

tirely right in the Simpson plant. Rounded on ends in true 

spherical form ... specially heat -treated to make them hard 

for long wear, tough to withstand shocks and vibration .. . 

ground and lapped to a mirror finish to prevent rusting. 

To the naked eye each one is a model of delicate pre- 

cision. But Simpson doesn't stop there. It is this young lady's 

job to search out any microscopic flaw that might affect an 

instrument's accuracy. 

The same meticulous care attends every step of manufac- 

ture. Why? Because Simpson instruments are going forth to 

posts of vital importance, on the home front and the fighting 

fronts alike. Because it is our job not only to make all we 

can, but to make them the best we can. 

SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie St., Chicago 44, Illinois 

Buy War Bonds and Stamps for Victory 

LOOKING 
FOR 

TROUBLE 
You wouldn't find it much fun, sitting on 

a hill looking for Japs. That's what this 
soldier is doing, on a battlefield some- 

where in the South Pa:ific. Every tree, 
every bush, every slightest movement must 
be scrutinized carefully. Everything may 

look peaceful enough, but there's plenty 
of trouble out there. And the big idea 
is to track it down, before it finds you. 
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/6 A 

w 
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65K7 
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65Q7 
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I 
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L PNopo1 

I PunNO 
JACK 

,e/e 
Ya[üMF 
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CD 

{ 

CHc u .¢/3 

.eu 
vnvvv 

º/s Cn 
1.F 4S5 KA. 

47 

C/2 

TOME 

VOTUM' CONTQO( TAppEO 
AT 500000 014M5 

Circuit Ohms 
RI 10,000,000 
R2 20,000 
R3 15.000 
R4 150.000 
R5 2,000,000 
R6 250.000 
R7 22 
R8 250,000 

RESISTORS 
Typo 
1/2 W. 
1/ w. 
2w, 

1/2w. 
Vow. 
1/2w. 
V2w. 
Vaw. 

R9 
RIO 
1111 
R12 
R13 
1114 
R15 
R16 
R17 

500,000 
3.000 

50,000 
250,000 

600 
350 

30 
1,000,000 

500,000 

Circuit Capacity 
CI .05 
C2 .00005 
C3 .000025 

C5 
6 E0.lect 

C6 .000250 
C7 .00025 

CONDENSERS 
Type 

200v. 
Mica 
Mica 
150v. 
400v. 
Mica 
Mica 

C8 
C9 
CIO 
CII 
C12 
C13 
C14a 
C14b 
C 14c 

01 
02 

.02 

.02 

.002 

.002 
20.E1á. 
20.E1eá. 
12.Elect. 

400v. 
400v. 
400v. 
400v. 
600v. 
600v. 
350v. 
350v. 

25v. 

at the input and feeds into a combina- 
tion a -m and f -m i -f transformer, the 
plate being switched to one primary or 
the other by the waveband switch. 

A separate oscillator tube is used. 

Fig. 2 (above). Admiral N6, 6 -tube 
phono model with three stages of audio. 

Fig. 3 (below). Stromberg -Carlson 925 
a -m/f -m receiver. 

It is an unusual type, a 6SA7, used as 
a triode with grids 2, 3 and 4 tied to 
the plate. _1n r -f choke is used in the 
ungrounded leg of the heater to pre - 

(Continued on page 28) 
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SPRAGUE TRADIN r POST 
A FREE Buy -Exchange -Sell Service for Radio Men 
WANTED FOR CASH - Supreme 
Audiolyzer in good condition. Thur- 
ber's Radio Service, 112 West Main 
St., Bay Shore, L. I., N. Y. 
CASH FOR TUBE TESTER -Must 
test all types. Describe fully. John 
E. Rice, Thompson Ave., East Keans- 
burg, N. J. 
SELL OR TRADE - Dumont #148 
oscillograph. Will trade for RCA - 
Rider chanalyst, or sell to highest 
bidder. A-1 condition. Rexall Radio 
Stores, 205 Pearl St., Utica, N. Y. 
V -O -M FOR SALE-Dayrad series 
#58 complete in case with new bat- 
teries. Also 25 speakers, 5", 6", 
and 8" PM and field dynamic. Some 
need cones, some need O.P. trans- 
formers. Have many types of trans- 
formers (new) for sale. Best offer 
takes speakers. $30 for V -O -M. 
Radio Electronic Labs., Hudson, Wis. 
FOR SALE-Hallicrafter SX4 com- 
munication receiver with crystal and 
speaker, used only about 60 days. 
Cost over $125, will take $50 cash. 
D.ean Brooks, 4764 Santa Monica 
Ave.. San Diego 7, Calif. 
WANTED - Late model 40 or 42 
Supreme combination tube and set 
tester in good condition. Frank A. 
Shull, Box 1274, Freer, Texas. 

WANTED-Ecophone model EC -1 
radio at reasonable price. Rolen 
P. Woods CEM, 69th Batt. Co. 
A, Plat. 1 Fleet Postoffice, New 
York, N. Y. 

FOR SALE OR TRADE -225 radio 
tubes, volume controls, resistors, test 
equipment, and misc. parts. Clean 
stock. Will sell for cash or trade 
for recorder, slide rule, or movie 
camera. Wm. Hansen, Route 3, Niles, 
Mich. 
WANTED -A Sprayberry radio 
course. Have a Weston AC meter 
#478; a Triplett tube checker meter 
#221; a N.R.A. course; power trans- 
formers, and many tubes for trade 
only. Austin Radio Service, 1309 
Jefferson Ave.. Houston 3, Texas. 
FOR SALE OR SWAP -One phono 
motor for RCA U-44, #P84564-2, 50 
cycles. Will swap for 60 -cycle motor, 
sell for cash, or trade. Like new. 
Shadyside Electric, 5508 Walnut St., 
Pittsburgh, Pa. 
FOR SALE -Jewell 0-15 Volts AC 
Bakelite meter, new. Want Supreme 
late models 504A port, lab., and 571 
oscillator, or 599 tube and set tester 
in A-1 condition for cash. Robert 
R. Rossi, 429 Moore St., Philadel- 
phia 48, Pa. 
WILL SELL OR TRADE -Set of 
accounting books (6 vol.) $10 or 
trade for pocket V -O -M, ohmmeter, 
slide rule, or radio equipment. Joseph 
Miller, 515 Melish Ave., Apt. 20, 
Cincinnati 29, Ohio. 
FOR SALE -Parts for Atwater Kent 
radios. Hundreds of coils, R -F, I -F, 

Ose., power trans., chokes, audio - 
input and output, volume controls, 
spec. controls, etc. All new. Send 
for list. C. Demeter, 933 Emma St., 
Elizabeth 4. N. J. 
FOR SALE OR TRADE - Model 
QC Solar condenser quick check with 
flange for panel mounting; Superior 
X-rayometer; Westinghouse Rectox 
trickle charger DC output 95 amp. 
6 volts; used tubes and speakers. 
Will trade for .38 cal. special re- 
volver with 5" barrel or longer. 
Joseph K. Peffer, Box 66, Mt. Holly 
Springs. Penna. 
WANTED AT ONCE by ex -service 
man recently discharged from army 
and anxious to get started in radio 
work: Jr. Voltohymst, Hickok vol. 
tohmmeter #202, Precision 844P, 
856P, Simpson 260, or Weston 301 
pr what have you in a high -sensi- 
tivity instrument. Melton R. Parle, 
72 West End Ave., Brooklyn, N. Y. 

TELEVISION RECEIVER 
WANTED - Prefer large screen. 
Give full details, price, and serial 
number. Jack's Radio Service, 296 
Wainwright St., Newark, N. J. 
WANTED -Two 100 milliammeter 
panel meters, Triplett preferred. 
Frank J. Polìnski, Warren, N. Y. 

FOR SALE - Audax relayed -fre- 
quency microdyne pickup, studio type 
head, model RF -1. For use with 
records and transcriptions up to 12". 
Overall length 11já"; radial sweep, 
854". Output imp. 200 ohms balanced 
line. In excellent condition. First 
$17.50 takes it. George E. Beggs, 
Jr., 9/o Leeds & Northrup Co., 4901 
Stenton Ave., Philadelphia, Pa. 
WANTED -One 71A, 210 or 10, 
76, 117Z6GT, two 117L7 tubes; also 
one 3 -gang 350 mfd. condenser; one 
1 -gang ditto, and one 6" magnetic 
speaker. Cash. Lames Monsos, 4837 
Harriet Ave., So. Minneapolis 9, 
Minn. 
WANTED - One radio combination 
RCA model V215. Will trade Zenith 
10S-668 latest model. Quote differ- 
ence wanted. Must be new. W. C. 
Charles, Radio Shop, 727 S. Potomac 
St., Hagerstown, ma. 

WANTED -Good capacitor analyzer; 
vols. 2, 4, and 5 Rider's manuals; 
1 set Brush crystal type earphones; 
and a set of hollow shaft hex 
wrenches. S. T. Matthews, 1106 
Decker St., Monongahela, Pa. 

TRADE OR SELL -Clough Brengle 
model 0 -M -A signal generator. Four 
freq. ranges, motor driven frequency 
sweep. Want V -T -V -M, RCA Jr. 
voltohmyst preferred. C. E. Bell, 
3805 Barwick St., Columbia 39, S. C. 

FOR SALE -Two PA trumpets, 9 
lb. PM units, 1 steel, one aluminum, 
University L.H. reflex horns. 25" 
bell. 21" long. Acoustic length 4%'. 
Rubber rims. 1 crowfoot bracket, 1 

"U" bracket. 16 ohm V.C. Used 
very little, new condition. 1 extra 
voice coil and djapraglrm assembly. 
1 extra crowfoot bracket. $95. M. 
A. Porter, 1713 Larrabee St., Chi- 
cago, Ill. 

WANTED -Will pay cash for 
used Echophone EC -1 in good 
condition. Must be reasonable. 
Sgt. Phillip B. Hendricks, 244th 
Sig. Opn. Co., Hg. Corn Z C -Ama 
APO #180, % Postmaster, Los 
Angeles, Calif. 

WANTED -Howard type 610 power 
pack. L. J. Stauffer, Priest River, 
Idaho. 

URGENTLY NEEDED -0-3 milli - 
ammeter or 0-200 microammeter in 
good condition to put vac. tube VOM 
back into service. Cash. Paul P. 
Banks, Box B, Anamosa, Iowa. 

WANTED -Recording turntable 
with motor and pick-up less oscil- 
lator and cabinet. Cash. Sgt. S. 
T. English, Hq. & Hq. Company 
S. C.. Warrenton, Va. 

FOR SALE - One 6 -volt Pioneer 
motor generator delivering 300 volts 
at 60 mils. Used very little. $20 
takes it. Mike Wilson, Toledo, Ill. 
FOR SALE -About 1000 adapters to 
enable you to replace the scarce 

12SA7 with a 7A8 without rewiring 
socket. Also available an adapter to 
replace 43 tubes with 25A6, etc. 
60c ea. Sidney Kaplan, 262 Sumner 
Ave., Brooklyn 21, N. Y. 

TUBES FOR SALE -12 - 1A7GT; 
12 - LA7GT; 12 - 1H5GT; 12 - 1N5 - 
GT; 12 - 1LC6; 12 - 1LN5; 12 - 1L - 
H4; 12 - 12A8GT; 12 - 12SK7GT; 
12 - 12SA7GT; 25 - 12SQ7GT; 12 - 

25L6GT; 12.25Z6GT; 12-35A5; 
20 - 35L6GT; 25 - 35Z3; 25 . 35Z5GT; 
25 - 50L6GT; 25 - 117Z6GT; and 
12 - 7A8. All brand new in original 
sealed cartons. Std. brands. Make 
offer for entire lot. Ed. J, Yoerger, 
841 Clouet St., New Orleans, La. 

WANTED - Amplifier projectors 
16mm or 35mm, also want films 
sound in both sizes. Want radio 
parts or will buy service shop for 
cash. U. S. Radio Shop, Box 117, 
Passaic, N. J. 

WILL TRADE -3 new Wheelock 
relays, l Q volt 60 cycles, 10 amp. 
cont., Type A-7-34, D.P.S.T.; two 
Struthers -Dunn relays 115-v, 60 
cycles, shunt coil, type 29XAX, 
S.P.D.T.; one Eby relay 10m, type 
ER -12; 1 Stancor P.P. interstage 
trans. #A-4772. What have you? 
Want for cash Precision tube and set 
tester #920C, also one small receiver. 
Chas. H. Wallace, 532 Foster Rd., 
Staten Island 12, N. Y. 

WILL TRADE -35-50 watt ampli- 
fier, brand new condition. Inputs: 
4 -mikes, 2 -phonos. Two tone controls. 
Would like RCA 3" 155A oscillo - 
graph or other good test eqpt. James 
1l1igamoto, 2912C, McGehee, Ark. 
RECORDING EQPT. WANTED - 
10 -12 or 16" single or dual speeds, 
any make. Condition of amp. units 
immaterial as long as they are in 
working order. Cash. Give full de- 
tails. Speak -O -Phone Recording & 
Eggptt. 

N. Y. 
23 W. 60th St., New 

FOR SALE -Various UTC-LS trans- 
formers, except outputs, and UTC 
varitones. What do you need? M. 
P. Schaefer, 280 Wadsworth Ave., 
New York 33, N. Y. 

CASH WAITING 
for your unused parts and equipment 

Going into the Army or Navy? Giving up your service work for a war 
job? Or, even if you have remained in servicing work and have unused 
parts and equipment lying around, you can still render a patriotic service 
by advertising these for sale through the Sprague Trading Post. We'll gladly 
run your ad free. 

Radio equipment of all types is badly needed today -and the Trading Post 
will help you dispose of it quickly. It is a golden opportunity to do your bit 
in keeping radios working on the home front and, at the same time, turn 
unused materials into cash, and avoid the possibility of obsolescence when 
the war is won and new, up-to-the-minute equipment is again available. 

YOUR AD RUN FREE! 
Send in your ad today. "Equipment for 

Sale" and "Equipment Wanted" ads of an 
emergency nature will receive first atten- 
tion. Sprague reserves the right to elimi- 
nate any ads which do not fit in with the 
spirit of this special wartime advertising 

service. Different Trading Post ads appear 
regularly in Radio Retailing - Today, 
Radio Service -Dealer, Service, Radio 
News, and Radio Craft. Please do not 
specify any certain magazine for your ad. 
We'll run it in the first available Issue. 

Dept. S-311, SPRAGUE PRODUCTS CO., North Adams, Mass. 

'SPRAGUE CONDENSERS 
KOOLOHM RESISTORS 

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements 
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"THIS YEAR, LET'S PAY THE BONUS 

IN WAR BONDS 

... and drive even harder on the pay -roll savings plan!" 
Make War Bonds the Christmas Order of the Day. 
Urge your workers to make their personal Christmas 
gifts in the form of War Bonds-and practice what you 
preach! Make this a 100% War Bond Christmas-to 
insure future Yuletides of peace and prosperity. 

Make up your own posters to spread the "War Bonds 
for Christmas" story across your plant. Tell the story 
again and again on bulletin boards, in your plant maga- 
zine, and on pay envelope stuffers. 

But don't forget your basic, all-important Pay -Roll 
Savings Plan. How's it going, these days? Perhaps it 
needs a bit of stoking -up right this very minute, to 
hold its full head of steam against the competitive de- 
mands of the holiday season. 

Well, you're the man to stoke it! You can't ex- 
pect it to keep running indefinitely on last summer's 
enthusiasm. See to it that your participation percent- 
ages, and your deduction percentages, both end up the 
year at new levels. 

Every month, now your Pay -Roll Savings ought to 
run well ahead of the preceding month. For so many 
families that formerly depended on the earnings 
of a single worker, now enjoy the combined earn- 
ings of several. Such family incomes are doubled, 
trebled, even multiplied many times. 

Now's the time to turn as much as possible of these 
increased earnings into War Bonds-War Bonds for 
Christmas ... and War Bonds the whole year 'round! 

GIVE THE PRESENT WITH A FUTURE 

This space contributed by SERVICE 
WAR BONDS! 

This advertisement prepared under the auspices of the United States Treasury Department and the War Advertising Council 
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WARTIME SERVICING 
(Continued from page 6) 

will be necessary to consider only a 
few here. The polarity of the regen- 
erative screen grid tickler winding 
just described (Fig. 7) could, of 
course, be reversed to provide degen- 
eration. The method to use depends 
a great deal upon the degree of oscil- 
lation present, or the extent of feed- 
back coupling that exists. For mild 
cases the arrangement illustrated in 
Fig. 8 offers a simple and effective 
method. A %-watt resistor of ap- 
proximately 5,000 ohms right at the 
control -grid terminal can be very ef- 
fective. Or the Q of the transformer 
may be lowered a bit by shunting a 
resistor of high resistance value across 
the secondary, as shown in Fig. 9. 

Where oscillation is caused by cou- 
pling in the B supply circuit (there is 
always sonic degree of this coupling 
present), the installation of a simple 
decoupling filter as illustrated in Fig. 
10 may be the answer. It would be a 
very good thing to try anyway, for it 
is not a loss -type device like the re - 

Fig. 10. A method of stopping i -f oscil- 
lation is illustrated here. 

sistor methods previously considered. 
Another method of attack is to re- 

duce the transconductance of the tube 
in the i -f amplifier, the proper amount. 
One simple way to do this is to lower 
the screen voltage. Proceed as fol- 
lows. Making sure that there is a by- 
pass condenser from screen to ground 
(or cathode), insert an ordinary vol- 
ume control in series with the screen 
voltage supply and adjust it for opti- 
mum conditions. Then measure the 
portion of the resistance that is in the 
circuit and substitute a fixed resistor 
for it. 

Salvaging l -F Transformer Parts 

Never throw away defective i -f 
transformer parts as these may usu- 
ally be used in one way or another. 
Single i -f coils make excellent r -f 
chokes, as already indicated. A single 
i -f coil and trimmer may be used as 
an i -f wave trap as illustrated in Fig. 

Frequency Dial - direct 
reading in cycles per 
second - Jackson Audio 

Oscillator. 

INTEGRITY of DESIGN 
There is a "hidden" plus feature in all 
Jackson instruments-that we like to 
call Integrity of Design. Which 
simply means that - from inception 
through every stage of development- 
they are constructed with a view to 
performance, before price. 

Every Jackson electrical instrument - 
multimeter, tube tester, signal analyzer, 
or whatever-is built to one simple de- 
sign principle: specified limits of 
accuracy under anticipated service 
conditions. In other words, Jackson in- 

struments are built, first of all, to fit 
the job. And that spells Integrity of 
Design-whether called by that name, 
or some other. 

Certain Jackson instruments continue 
available subject to W.P.B. regulations. 
We still offer a wartime maintenance 
and repair service for Jackson Cus- 
tomers. Please write us your needs. 

* * * 
All Jackson employees-a full 100% are 
buying War Bonds on a payroll deduction 
plan. Let's ALL go all-out for Victory. 

ACkSON 
,6)7ne eteaued e4A 
JACKSON ELECTRICAL INSTRUMENT COMPANY. DAYTON. OHIO 
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7, es ahead 
THERE is today but one goal toward 

which all eyes are turned ... all energies 
directed. That goal is victory. When 

this has l:e ì attained ... radio and phonograph parts manu- 
facturers v11 be faced with new markets and new demands 

. iem ar ds that Astatic will supply with new products 
incorporating advanced engineering accomplishments now 
being created and utilized in the manufacture of wartime 
necessities. Astatic facilities are today engaged in manufac- 
turing Mtior pplhones and Radio Cable Connectors for wartime 
use and equipment. 

T i[ ASIATIC CORPORATION 
YOUNGSTOWN, OHIO 

P'Y 
- - 

it MANUFACTURING COMPANY, iNC. 

SIGNAL GEM=CATORS a AUDIO OSCILLATORS TEST EQUIPMENT 
RADIO REC3P S TRANSMITTERS ELECTRONIC DEVICES 
L er z,.d I. !CA HAZELTINE ARMSTRONG 

305 EAST 63rd SI E[ T. NEW YORK 21, N. Y., Telephone: REgent 7-3090 

11. The coils also serve well for pri- 
maries of r -f coils and for vibrator 
B chokes. 

_1 combination f-m/a-rn i -f trans- 

I -F COMPENSATOR 
CONDENSER 

Fig. I I. An i -f wavetrap. 

former that is defective in the f -m 
section may be used for a -m replace- 
ment. Zinc cans and copper lined iron 
cans may substitute for aluminum. 
Save trimmer condensers that have 
cracked bases, as the condenser leaves 
and mica may be used to rebuild a 
shorted trimmer. 

* * * 

ZENITH 12A6 
(See Front Cover) 

INPUT and modulating circuits of 
Zenith's chassis 12A6, a 12 -tube, 4 - 

band am/fm receiver, appear on the 
cover this month. A shielded loop is 
used for the broadcast band in con- 
junction with a loop loading coil. An 
r -f antenna transformer is used for 
a -m short-wave and police bands, 
while a separate input circuit is pro- 
vided for the f -m channel. This input 
circuit has two posts, for a doublet 
antenna and an iron -core transformer. 
One of the antenna posts is grounded. 

The r -f amplifier tube is a 7V7. The 
converter is a 7J7 triode-heptode, 
which has good oscillator performance 
at the high frequencies. The convert- 
er input is untuned, the coupling from 
the r -f amplifier being a combination 
resistance -choke arrangement on a -m 
and an aperiodic iron -core transformer 
for f -m. Note the shielding of the 
wavetrap grid lead and the plate lead 
of the converter tube. 

This receiver features automatic 
tuning for both f -m and a -m. The f -m 
tuning unit operates by tuning the 
oscillator with shunt iron -core coils. 
No antenna tuning is used. The broad- 
cast tuning unit is a dual system, with 
a trimmer condenser for the r -f tuning 
and shunt iron -core coils for oscillator 
tuning. 

* * * 

BUY BONDS 
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SERVICING HELPS 
(See page 7 for Other "Helps") 

WE are located in an area where 
batteries are quite essential. 

Although a few B batteries come 
through, we usually fail to receive C 

batteries to supplement them. To 
solve this C problem, we developed an 
interesting alternate method, using 
standard flashlight cells. The method 
is illustrated in Fig. 1. 

Mailing tubes 1/" diameter con- 
stitute the housing. Two caps are 
slipped on for each battery. An 8/32 
screw with associated washers and two 
nuts are located in the center of the 
positive cap. This with the addition 

Leave jacket off 
this cell, 

f 1 -3V Bolt- 
Cap 

Spring / Cap 
I3Cardboard mailing tube. 

Spring, 

Milk bottle cap for insulator. 

H M -1 
LSoldered connection 

on this type. 

3 Prong 
"C" connectors salvaged from old C. 

(b) 

of a tension spring completes the neg- 
ative end. 

Desired voltage taps are obtained 
by using a phosphor bronze slip with 
screw for external connection. Caps 
should be glued on. 

These work out well for such sets 
as Philco 38 series where 7/ volts 
are needed with a 3 -volt tap. We 
have also built up some 3 -cell 4/ -volt 
batteries using standard C battery 
connectors sealed in one cap end. 

Clark Radio 
* * * 

Tube Substitutions 

50L6 
25Z5 35 L6 125A7 12557 12507 

Only the industry and the military know the war - 
story of "shorter wave -lengths or higher frequen- 
cies" and the precision thinking and disciplined 
imagination going into the use -development of the 
fundamental electric charge of the universe 

For these purposes Ken -Rad makes radio and elec- 
tron tubes Total production now goes to shorten 
the war The experience thus gained will be avail- 
able for commercial utilization as soon as possible 

KEN -RAD 
TRANSMITTING TUBES INCANDESCENT LAMPS 
CATHODE RAY TUBES FLUORESCENT LAMPS 

METAL AND VHF TUBES 
SPECIAL PURPOSE TUBES 

OWE'NSEORO KENTUCKY U S A 

ATleft appears a circuit substitu- 
tion arrangement wherein a 
25Z5 is used in place of a 35Z5. 

Rl is a 25 ohm resistor. A pilot light 
should be placed across this unit. R2 

is a 800 to 1000 -ohm resistor, depend- 

ing on whether or not a 35L6 or a 

50L6 is being used in the circuit. 

At right we have the circuit where 
a 6G6 is being substituted for a 35L6 
or 50L6. 

We have used these substitution cir- 
cuits for quite a while and have found 
them very satisfactory. 

Fairfield Radio Service 

6G6 125347 125.7 12507 
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TO DRAW YO 

SYLVA0AN 

SERSERVICEMAN 

by 
FRANK FAX 

HERE is a new and improved 
little tool -of -the -trade - the 

Sylvania Symbol Guide. 

Just the thing for radio men who 
draw their own circuits and dia- 
grams. 

....;,M. 

`.:' .A,... ñ 
The new guide is made of trans- 
parent plastic so you can see your 
work while drawing. It comes in 
a heavy paper envelope and con- 
tains a complete set of working 
instructions. Price for this handy 
pocket tool is only 25 cents. If 
your jobber does not have one in 
stock, write to Frank Fax, Dept. 
RN -9, Sylvania Electric Products 
Inc., Emporium, Pa. 

SYLVANIA 
ELECTRIC PRODUCTS INC. 

RADIO DIVISION 

SQUARE -WAVE GENERATORS 
By JOHN KANE 

THE use of square waves in test- 
ing audio amplifiers seems to 
have advantages which will be- 

come more important as time goes 
on. The square -wave type of signal 
is rich in harmonics, so that selecting 
a low frequency fundamental permits 
covering the whole band, and at the 
same time allows a judgment to be 
made of the amplitude distortion and 
phase distortion in the amplifier. 

Service Men wanting to experiment 
with this type of signal without mak- 
ing an expensive investment in square - 

wave generating equipment may build 
a small pulse generator apparatus. A 
suitable circuit is shown in Fig. 1. It 
is necessary to supply an input sine 
wave signal. Then, the clipper re- 
moves the peaks and gives the square 
wave output. A regular sine wave 
audio note from an a -f oscillator, set 
at a low frequency, can be used. The 
fundamental should be around 30 or 40 
cycles per second. 

To see the pattern, an -oscilloscope is 
necessary. The sweep may be set 
at 4,000 cycles per second approxi- 

6F5 
2 ME 

e 

SINE WAVE INPUT 
50V. TO I00V 

400V .2SMFD 

8+ 250V. 

6F5 SQUARE WAVE _- 
OUTPUT 

450V 8 F 

----0 ; - 

BROADCAST R -F"\ 
TRANSFORMERS SECONDARY 

Fig. I (above). The square -wave generator circuit diagram. 

Fig. 2 (below). A test set-up. 

CLIPPER 

SINE 
WAVE A -F 

OSCILLATOR 

(40 CYCLES) 

AMPLIFIER 
DUMMY LOAD 
OR SPEAKER 
VOICE COIL 

o C R O. 

:''ad_: 
,Y......,7fNrr N.4I ......, 

: 1TAÑC0! :..:.a 

SEE YOUR -- 

STANCOR JOBBER OR SEND FOR 

THIS ILLUSTRATIVE FOLDER NOW! 
No priorities are necessary to buy Stancor Victory 
Model Transformers-the L-265 Certification, is 
the only requisite. Send for full information today. 

Write for Stancor Victory Model Folder No. 502-C 

STANDARD TRANSFORMER CORPORATION 
1500 N. HALSTED STREET CHICAGO, ILLINOIS 
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Fig. 3. Patterns obtained with square - 
wave unit. From top to bottom . . . 

square wave input; amplitude loss at 
high frequencies; excessive h -f gain; ex- 
cessive delay of high -frequencies; loss of 

amplitude at high frequencies. 

mately, and further adjustment of the 
sawtooth oscillator can be made to 
secure synchronization, using the fine 
frequency control on the cathode-ray 
oscillator panel. The vertical plates of 
the scope are connected across the 
voice coil of the receiver's loudspeaker. 
The square wave is fed to the input 
of the receiver's audio system, usually 
across the volume control. 

The volume control of the receiver 
may be set at full volume and the out- 
put of the square wave generator ad- 
justed until the trace on the cathode- 
ray oscilloscope screen departs from 
its normal square -wave shape. Over- 
loading will be shown by a distortion 
of the wave. 

An advantage of the square wave is 

that it shows phase shift which may 
be caused by poor design or defective 
circuits. Small audio coupling con- 
densers or bypass units in the ampli- 
fier, as an example, may cause non- 
linear amplification over the range. If 
the amplifier is flat from 400 to 4,000 
but has a sharp drop from 30 to 400 
and from 4,000 to 10,000, a definite 
form of pattern will be found on the 

Fig. 4. Formation of square wave. 

'THE HELP SITUATION -by Lanar 

PAI R5 

/ 

.p, 

Rider Manuals and Rider Books offer 
you help that works as long and as 
hard as you do. What's more this help 
does not need training-and will stick 
with you the rest of your life. 

Rider Manuals reduce to a minimum 
the time required to trace the circuit 
in any domestic receiver and furnish 
you with the servicing information you 
need to operate with utmost efficiency. 

Rider Books show you how to speed 
servicing work by explaining the latest 
in time -saving techniques. 

That's why throughout the world 
these books are making it possible for 
fewer civilian servicemen to produce 
more radio repair work. 

When you need more help, compe- 
tent, dependable help, remember Rider 
Manuals and Rider Books. They are 
ready to provide you with the extra 
help you need-"The Extra Hand" you 
must have if you are to "Keep 'em 
playing." 

HERE'S HELP 

THAT'S ALWAYS 

ON THE JOB! 

RIDER MANUALS 

Volumes X111 to VII $11.00 each 

Volumes VI to III 8.25 each 

Volumes Ito V, Abridged $12.50 
Automatic Record Changers and Recorders 6.00 

OTHER RIDER BOOKS YOU NEED 

The Cathode Ray Tube at Work 
Accepted authority on subject $3.00 

Frequency Modulation 
Gives principles of FM radio 1.50 

Servicing by Signal Tracing 
Basic method of radio servicing 3.00 

The Meter at Work 
An elementary text on meters 1.50 

The Oscillator at Work 
How to use, test and repair 2.00 

Vacuum Tube Voltmeters 
Both theory and practice 2.00 

Automatic Frequency Control Systems - also automatic tuning systems 1.25 

A -C Calculation Charts 
Two to five times as fast as slide rule. 
More fool -proof. leg pp. 2 colors 7.50 

Hour -A -Day -with -Rider Series- 
On "Alternating Currents in Radio Receivers"- 
On "Resonance & Alignment"-On "Automatic Vol- 

ume Control"-On "D -C Voltage Distribution" 
90e each 

JOHN F. RIDER PUBLISHER, INC. 
404 Fourth Avenue New York City 
E port Division: Rocke -International Electric Corp. 
1. la. sun Street. New York City Cable: ABLAB 

RIDER MANUALS1g, 
GIVE YOU THE HELP YOU NEED! 

screen of the oscilloscope, and recogni- 
tion of the patterns will call for in- 
telligent use of the equipment. 

To become familiar with the types 
of patterns that may be obtained, it 

SINE 
WAVE 

CLIPPING 
OF PEAKS 

SQUARE WAVE 

is suggested that the Service Man 
test a receiver or amplifier which is 
known to be in good condition, and 
then purposely introduce faults in the 
set or amplifier, noting the change and ' 

the patterns obtained. The condition, 
such as open filter condenser, shorted 
grid condenser, too high a plate load 
impedance, unbalanced push-pull 
amplifier and so on, can be noted down. 
Opposite each note can be placed a 

tracing of the pattern that appeared 
on the oscilloscope screen. These pat- 
terns can be referred to in the fu- 
ture, until the operator of the equip - 

(Continued on page 28) 
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THE AUDIO CHANALYST 
Part Il-Electronic volt -ohmmeter 

THIS section of the RCA audio 
analyzer is of the same general 
design as the voltohmyst. The 

circuit utilizes a push-pull d -c elec- 
tronic vacuum tube voltmeter, which 
serves the following purposes in con- 
nection with a -f work : measures d -c 
and a -f voltages, audio output meter, 
ohmmeter and impedance meter. The 
polarity changing switch that has 
proven so useful in the voltohmyst has 
been retained. 

D. C. Voltage Measurements 

The voltmeter has eight d -c ranges, 
5-10-20-50-100-200-500-1000 volt s, 
with a constant 20-megohm input re- 
sistance. The desired range is selected 
with the multiplier switch and the 
voltage is read from the corresponding 
meter scale. Two probes are provided. 
a volts probe which is always applied 
to the hot or high side of the source 
to be measured, and an A ground probe 
which is always connected to the low 
or grounded side. This probe is the 
same one used in the A channel am- 
plifier described last month. 

A sensitive d -c voltmeter has a wide 
variety of applications in audio work 
besides the common B and C voltage 
measurements. It is ideal for checking 
bias calls, which may .be ruined by a 
high -drain voltmeter. It is handy for 

checking leakage and for insulation 
measurements of transformer windings 
and paper condensers, particularly for 
tubulars ased for interstage couplings. 
A small amount of leakage in a coupl- 
ing condenser (even 100 megohms) 
will noticeably decrease the negative 
grid bias and may even make it posi- 
tive. The distortion and poor per- 
formance accompanying a positive 
grid audio stage are too well known 
to discuss here. 

Another cause of positive grid po- 
tentials is a gassy tube. When such a 
tube is in a volume -controlled stage 
(like the first audio amplifier in a 
modern radio set), the volume control 
may become very noisy in a short 
time. When noisy controls are found 
in service, it is important to measure 
the d -c volts directly at the grid (grid 
to cathode). If the voltage is posi- 
tive, look for a gassy tube. 

Other applications for a versatile 
cl -c voltmeter will suggest themselves 
to the alert Service Man. Some am- 
plifiers and modulators utilize elect- 
ronic control voltage, such as avc bias 
of volume limiters, compressors and 
expanders, or just plain audio avc. 

The electronic volt -ohmmeter used in the 
RCA audio chanalyst. In last month's 

issue, Amplifier .4 was analyzed. 

A -F and A -C Measurements 

The electronic voltmeter has eight 
a -f ranges calibrated to read 0.707 of 
the peak value, which correspond to 
RMS voltages when measuring sine 
waves. This is the typical method of 
calibrating vacuum tube voltmeters for 
a -c measurements. A 6X5GT with 
both diodes in parallel rectifies the a -c 
voltages. The tube impedance is a 
very small part of the total circuit im- 
pendance; hence, changing tubes has 
very little if any effect on the calibra- 
tion. The circut is designed to mini- 
mize the errors caused by contact po- 
tential by balancing out this potential, 
which usually causes a zero shift with 
changing line voltage. A 5 -ohm re- 
sistor is used in the rectifier heater 
circuit to lower the temperature of the 
cathode, limiting the contact potential. 

The input resistance varies between 
1 and 2 megohms for all the voltmeter 
ranges (the same ranges as for cl -c). 
The meter cannot be wrecked by volt- 
age overloads and the a -f frequency 
range is essentially flat to 20,000 
cycles. Audio frequency voltages can 
be traced through an amplifier, and 
the gain of high-level stages can be 
readily determined by the ratio of out- 
put to input voltages (combined with 
impedance measurements) . Because 
of the wide frequency range of the 

(Continued on page 31) 
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011=IIMOTI 
"DIVIDONM" 

Ohmite "Dividohms" make 
ideal voltage dividers by the use 
of one or more adjustable lugs. 
Also handy for obtaining odd 
resistance values, for adjusting 
circuits, and for use on equip- 
ment which must be set to meet 
various line voltages. 

The "Dividohms" are wire 
wound on ceramic cores, and 
vitreous enameled. A narrow 
strip of the wire is exposed for 
contact with the adjustable lug. 
Every turn of wire is securely 
held against shifting. Stock 
units made in 10, 25, 50, 75, 
100, 160,200 watt sizes-wide 
range of resistance values. 

Write for Free Catalog 18 

Ohmite Manufacturing Co. 
4878 Flournoy St., Chicago 44, Illinois 

Handy Ohm's Law Calculator 
Helps you figure ohms, watts, volts, 
amperes-quickly, easily. Solves 
any Ohm's Law problem with 
one setting of the slide. Send ¡Oc 
in coin to cover handling, mailing. 
(Available in quantities.) 

/a.e icidurií,Z 0bilv llinE 
RHEOSTATS. RESISTORS. TAP SWITCHES 

SER -CUITS 
(Continued from page 18) 

vent coupling in the 6.3 -volt circuit. 
The B supply is unusual in that five 

different B taps are provided on the 
voltage divider, the highest tap being 
taken after the first filter section. This 
tap supplies the oscillator and second 
i -f stage screen grid only. All plates 
and screen grids handling r -f or i -f 
have individual de -coupling filters. 

Push-pull degeneration is used on 
the output stage with two 1.5 meg- 
ohms from plate to plate. A 20-mfd 
cathode bypass reduces odd harmonics. 
The phono switch disconnects the 
modulator and first i -f screen grids. 

* * * 

SQUARE -WAVE GENERATORS 

(Continued from. page 25) 

nient becomes thoroughly familiar with 
them, when he no longer will need the 
notebook. 

Square -wave measurement technique 
has been used in the laboratory and in 
television engineering for years, but 
so far no one has used it widely in 
audio work and in checking radio cir- 
cuits such as are known in regular 
servicing. One reason has been that 
the equipment is expensive, but the 
square -wave generator shown in the 
diagram will serve its purpose very 
well. In the postwar years it will be 
used for checking television sets and 
regular radios as well as public ad- 
dress equipment. 

* * * 

RESISTOR FOR R -F CHOKE 
Some older sets had r -f chokes in the 

DET. 

ORIGINAL 

REVISED 

detector plate circuit. 
replaced successfully 
ohm resistor as indicat 

T. R. 
* * * 

They can be 
with a 10,000 - 
ed. 
Cunningham. 

Start your post-war thinking 
now - that's important - and 
keep on buying war bonds - 
that's even more important. 

t -SOLAR., 
`7-& 

"SEALDTITE 600" 
PAPER TUBULARS 

WAX -MOLDED! 
Solar "Sealdtite 600" are the only 
wax -molded tubular paper capacitors 
available! This added feature-plus 
full 600 volt working rating-guar- 
antees their reliability in every climate! 

Write for Catalogs 

V -I and V-2 

I -CAPACITORS -IF 

SOLAR CAPACITOR SALES CORP. 
BAYONNE, N. J. 

Makers of Capacitors Electrolytic Mica 

FADA FACTORY 

SERVICE DEPT. 
OFFERS you a completely 
equipped service organization to 
handle your repairs on Fada 
and all other make radios. 

FADA OF NEW YORK 

928 Broadway, New York, N. Y. 
Tel.: GRamercy 7-0951-2-0980 

LARGE STOCK OF REPLACEMENTS 
AND CABINETS ALWAYS 

ON HAND 

WHEN YOU CHANGE 
YOUR ADDRESS 

Be sure to notify the Subscription 
Department of SERVICE at 19 E. Forty- 
seventh St., New York 17, N. Y., giving 
the old as well as the new address, and 
do this at least four weeks in advance. 
The Post Office Department does not 
forward magazines unless you pay ad- 
ditional postage, and we cannot dupli- 
cate copies mailed to the old address. 
We ask your cooperation. 
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GHIRARDI SELLS RADIO & TECHNICAL 
PUBLISHING CO. TO FARRAR & 

RINEHART 
Alfred A. Ghirardi, author of many books 
on radio theory, maintenance and repair, 
has sold his Radio & Technical Publish- 
ing Company to Farrar & Rinehart, Inc., 
232 Madison Avenue, New York City. A 
subsidiary, the new Radio & Technical 

Alfred A. Ghirardi (right) and Stanley 
Rinehart, Jr., president of Farrar & 

Rinehart. 

Division of Murray Hill Books, Inc., will 
continue to publish the present Ghirardi 
radio books as well as new ones. 

Mr. Ghirardi will devote all of his time 
and energies to the writing of new books 
for the radio -electronic field. He will also 
serve as Editorial Consultant in radio and 
electronics for Farrar & Rinehart. 

All orders for Ghirardi radio books will 
hereafter be directed to Radio & Tech- 
nical Division of Murray Hill Books, Inc., 
232 Madison Avenue, New York 16, N. Y. 

* * * 

SUN RADIO CHANGES NAME 
The Sun Radio Co., 212 Fulton St., 

New York City 7, has modernized its 
name and will hereafter be known as the 
Sun Radio & Electronics Co. 

* * * 

P. I. BURKS VISITS SHURE 

P. I. Burks of P. I. Burks and Company, 
Louisville, Kentucky (right), discussing 
Shure Brothers jobber bulletin with Jack 

Berman. 

* * * 

BUY UNITED STATES WAR SAVINGS 
BONDS AND STAMPS EVERY PAY DAY 

Meissner 
REPLACEMENT PARTS 

Your Meissner distributor will advise you on the 

Meissner replacement parts now available... while keep- 

ing our facilities devoted to the manufacture of vital 
electronic parts for war needs we have been doing our 
utmost to keep a replacement parts stock in the hands of 

Meissner distributors . . . a service which we, here at 
Meissner, are doing to help keep 'em playing. 

See your Meissner distributor today ... he will tell you 
just what parts are available now. 

dI 

MT. CARMEL, ILLINOIS 

"PRECISION -BUILT ELECTRONIC PRODUCTS" 

U -H -F REFERENCE GUIDE 
A 60 -page booklet with biographical 

sketches of radio's foremost u -h -f and 
f -m specialists, and detailed listings of 
authoritative papers on u -h -f and f -m, 
has been published by Zenith Radio Cor- 
poration, 680 North Michigan Avenue, 
Chicago, 11, Illinois. 

The booklet was authored by Elizabeth 
Kelsey, who last prepared a reference 
guide to u -h -f. 

Copies are available for interested lay- 
men, and for those who have relatives or 
friends in the communication branches of 
our armed forces to whom they would 
like to have us send copies. 

Requests for copies of the book, known 
as Trail Blazers to Radionics should be 
addressed to Miss E. Kelsey. 

CLAROSTAT ADDS STAR TO "E" FLAG 

A white star has been added to the 
Army -Navy "E" pennant of the Clarostat 
Manufacturing Company, Inc., 285 N. 6th 
St., Brooklyn, N. Y. 

* * * 

RAYTHEON HOLDS POSTWAR 
PLANNING MEETING 

Postwar activities of Raytheon Pro- 
duction Corporation were discussed at a 
special meeting held in Chicago, recently. 
E. S. Riedel, general sales manager, pre- 
sided. In attendance were A. E. Ake- 
royd, F. E. Anderson, Fred Simmons and 
Russ Lund of the postwar planning com- 
mittee from the Raytheon Newton, 
Mass., plant. 

(Continued from Page 30) 
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 In keeping with wartime re- 
strictions on materials and produc- 
tion facilities, Aerovox Victory 
Dandees are making the most of 
the situation by offering a lot of 
electrolytic capacitor life at a small 
cost. 

Available in a selected choice of 
voltages and capacities to serve the 
widest range of standard radio sets, 
these Victory Dandees are the 
answer to your wartime replace- 
ment problems. You can install 
them-and forget them. Make your 
electrolytic choice Aerovox Victory 
Dandees-for the duration. We'll 
have other types available once 
more after that. 

Consult Our Jobber ... 
Let him tell you about Aerovox Victory Dandees 
and other wartime replacement types. Ask for 
latest Aerovox catalog-or write us direct. 

ERovox 

///INDIVIDUALLY TESTED 

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

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

Export: 100 VARICK ST., N. Y. C. Cable: 'ARLAB' 

NEWS 
(Continued from page 29) 

POSTWAR MICROPHONES 
Durwood D. Allen, secretary of Uni- 

versal Microphone Co., Inglewood, Cal., 
believes that tomorrow's microphones will 
not show so many changes in technical 

design as they will in style of casings, 
stands and accessories. 

* * * 

KEN -RAD BONDS BUYING AIDS 
BOMBER PURCHASE 

A new bomber-Ken-Rad-will soon 
take to the skies as a result of the record - 
shattering bond buying campaign of the 
employees of Ken -Rad Tube & Lamp 
Corporation, Owensboro, Kentucky. 

Larry O'Brien, director of sales for the 
Ken -Rad company, was in charge of the 

bond sales drive and impresario of the 
community promotion for Ken -Rad. 

One of the features of the Ken -Rad 
drive was the participation of Ken -Rad 
men and women dressed in the native cos- 
tumes and carrying the national flags of 
United Nations. 

* * 

BELL SOUND CATALOG 
A 32 -page catalog, No. 38, describing 

amplifiers and inter -communication sys- 
tems has been released by Bell Sound 
Systems, Inc., 1183 Essex Avenue, Col- 
umbus. Ohio. 

* * 
AEROPOINT DISTRIBUTORS 

Charles Conrad (second from left), 
Manager of the Moock Electric Supply 
Company, Cleveland, Aeropoint distribu- 
tors and some of his staff. Left to right: 
Lynn Landstrom, supervisor of the 
record department; Mr. Conrad; Dorothy 
Steven, sales manager of Aeropoint; 
Dean Gunter, dealer salesman; Howard 
Elliott, counter salesman, and Earl Diet- 
rich, sales representative for Aeropoint. 

REPRESENTATIVES BOOSTER SECTION 
NAMES CHAIRMEN 

At a recent meeting of the Represen- 
tatives in Long Beach, California, the 
following committee chairmen were ap- 
pointed : Carl Stone, chairman of the 
program and meetings committee ; George 
S. Tivey, chairman of the code of ethics 
committee; Lou Brittain, chairman of the 
membership committee, and Don C. Wal- 
lace, chairman of the press committee. 

Present at this meeting were J. T. 
Hill, G. S. Tivy, \V. C. Hitt, L. W. 
Howard, D. C. Wallace, C. A. Stone, 
Charles Silvey, W. B. Knight, and V. T. 
Rupp, secretary. 

* * * 
REPS ADD MORE MEMBERS 

The California chapter of the Repre- 
sentatives has recently added the follow- 
ing new members living in San Francisco 
to their roster : L. H. Bushnell, 1355 
Market St., S. E.; E. C. Nickerson, 383 
Brannan St.; Edward C. Glomb, 1264 
Folsom St.; D. J. Rudat, 383 Brannan 
St.; as well as the following Associate 
members : H. Kreuger, 530 Gough St., 
and J. H. Shaw, 1264 Folsom St. 

The Los Angeles chapter reports P. P. 
Wiley, 942 Maple Ave., and M. D. Ealy, 
4826 Tyrone Ave., as new members. 

The Los Angeles chapter also reports 
that two of its members, Norman B. 
Neely and Gerald B. Miller recently be- 
came members of the armed forces. 

L. Slupin of 1841 E. Washington Lane, 
Germantown, recently became a member 
of the Mid-Lantic chapter. 

B. L. MacPherson, treasurer of the 
Hoosier chapter, is now located at 1724 
Alabama .Ave., Fort Wayne, Ind. 

(Continued on page 34) 

In 25 -watt, 1 

to 5000 ohms; 
50 -watt, 0.5 to 
10,000 ohms. 

POWER 
RHEOSTATS 

* Tens of thousands of these tougher Claro - 
stat power rheostats are in daily use today, 
helping win the war. They are available 
only on highest priorities. However, after 
the wartime requirements shall have been 
met, these tougher controls will be available 
for civilian use. They are well worth wait- 
ing for I * Consult your local Clarostat 
jobber about wartime control and resistor 
replacements. 

CIAROSTAT MFG. CO., Inc. 285.1 N.6tb St., Brooklyn, N.Y. 
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(Continued from page 26) 

voltmeter, frequency response charac- 
teristics may be measured; also the 
performance of low pass, high pass 
and band filters in the audio range. 

Output Measurements 

The meter is furnished with a db 
scale from -20 to +9.2 db, based upon 
a zero level of 6 milliwatts in 500 
ohms. A range of -20 to +49 db is 

possible using 7 ranges of the a -f 
meter with a 20 kc response. Zero db 
is equal to 1.73 volts, a familiar audio 
standard equivalent. 

The output power of an amplifier 
may be measured by substituting a 
resistance load equal to the marked 
output impedance for the usual induc- 
tive load. By measuring the voltage 
developed across this resistor the 
power may be readily calculated from 
the formula: 

E- 
Watts= - 

R 

To measure undistorted power output 
an oscilloscope should be used across 
the load to note the point at which 
distortion begins. For close results 
a pure sine wave input is usually 
employed. The output should then 
also be a pure sine wave. 

D -C Resistance Measurements 

Connections are made to the ohm- 
meter through the scale and multiplier 
switches. The scale reads up to 4000 

ohms, which is multiplied by four 
ranges -1, 10, 1000 and 100,000-per- 
mitting measurements up to approxi- 
mately 400 megohms. No batteries are 
required, since the source of voltage is 
derived from the power supply. Be- 
fore taking resistance measurements 
the user is cautioned to see that no 
voltage exists across the resistance ór 
between the resistance and ground. A 
rheostat is provided for the resistance 
range adjustment for balancing out 
warming -up or aging changes. 

Impedance Measurements 

The electronic volt -ohmmeter liar a 

Z scale with four ranges . . . 0-400 

ohms, 0-4,000 ohms, 0-40,000 ohms and 
0-400,000 ohms. The mid -scale points 
are 1/80 of the range. A frequency 
of 400 cycles must be used for direct 
reading; this is one of the spot fre- 
quencies available on the local oscil- 
lator part of the chanalyst. The meter 
reads reactive ohms based upon a 

perfect reactance. A correction may 
be made for the resistive component 
by measuring both impedance and re- 
istance and then referring to a chart 
to obtain a correction factor. No cor- 
rection is made for a condenser, since 

WHEN THE LIGHTS 

AU DIOGRAPH 
THE FIRST NAME IN SOUND 

Wher- sports are again "big news," Audiograph will add 

immeasurable pleasure by its intelligible interpretation of 

every play. Audiograph, for sound amplification-a necessity 

of the future-bears a name already honored. It is destined 

to increase your sales in a field of expanding importance. 

it normally has a very small resistive 
component. 

The Circuit 

A high input impedance is obtained 
by the choice of suitable tubes (6G6G) 
high cathode self -biasing resistors 
(2800 ohms) and a low plate voltage. 
No zero adjustment is required when 
changing ranges, and the calibration 
is almost entirely independent of line 
voltage and tube characteristics. 

The d -c calibration adjustment is 

originally set at the factory and does 
not ordinarily have to be touched until 
replacing tubes. For recalibration a 

standard voltage of 5 volts is used. 
A -c calibration is automatically taken 
care of when the meter is calibrated 
for d -c. The 6X5GT rectifier has a 

negligible affect on calibration, the 
maximum a -c error being ±7 per cent 
of full scale reading. 

* * * 

Our country is at war. On 
the home -front, it is your obli- 
gation, small enough surely, 
to keep your industry func- 
tioning smoothly "for the 
duration." 
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OIL -FILLED 
anti 

SEALED 

CAPACITORS 

For long life in repairs for 
those expensive high-class 
service jobs on amplifiers, 
public address, police and 
school systems and all good 
electronics equipment. 

All capacitors from .0001 
to .25 from 600 volts to 
2000 volts. 

It is 

your duty 
to buy 

war bonds 

Literature and prices 
on request 

-ç_NEW 
P1tODptTi'cS 

LITTELFUSE EXTRACTOR POST 

Fuse extractor posts with anti -vibra- 
tion side terminals mechanically connected 
by electrical welding to the metal shell 
inside the bakelite body and backed up by 
soft solder have been produced by Littel- 
fuse Incorporated, 4747 Ravenswood Ave., 
Chicago 40, Illinois. The new welding 
process makes the terminal connection in 

effect one-piece, integral with the metal 
parts. The terminal is said to be proof 
against heat and severest vibration. 

The new Littelfuse extractor post 1075 
for fuses to 15 amps., is used for radios, 
auto -radios, amplifiers, fractional hp 
motors, magnets, control circuits, relays, 
rectifiers, plate circuits, etc. Over-all 
length is 2%". Length from front to 
panel 2/" ; mounting hole %" ; maxi- 
mum current, 15 amps. It is furnished 
for screwdriver operation meeting Un- 
derwriters' specifications, or for finger 
operation. 

Knob and body are molded of black 
bakelite. Spacing between live parts 
gives adequate protection against elec- 
trical leakage. The tool -operated types 
have a red knob. 

A fuse grip permits full visual shock- 
proof inspection of fuse; spring -activated 
cup at the bottom is said to insure posi- 
tive and continuous electrical contact. 

The knob not only pulls the fuse, it 
holds it. A specifically designed grip pre- 
vents the fuse from ever dropping out. 
The fuse can be taken from the knob only 
by hand. 

* * * 

SHALLCROSS LOW -RESISTANCE 
TEST SETS 

Two low -resistance test sets, type 645 
and type 653 have been released by Shall - 
cross Mfg. Company, Collingdale, Pa. 

The test unit containing the meter, bat- 
teries, switches, control, etc., is supported 
in front of the operator by means of ad- 
justable shoulder straps. Bond or contact 
resistance measurements as low as .0001 
ohm can be made by attaching the fixed 
clamp to one side of the bonded surface, 
then touching the hardened points of a 

pistol grip exploring probe to the other 
side. Both hands are free at all times to 
adjust and operate the instrument. 

Type 645 is 0.005 and 0.5 ohms full 
scale ; type 653, 0.003 and 0.3 ohms full 
scale. 

* * * 

GENERAL ELECTRIC R -F 
CAPACITOMETER 

A radio frequency capacitometer for 
precision measurements of small capaci- 
tance -and inductance, has been announced 
by General Electric. 

The instrument weighs 55 pounds and 
is self-contained. Indicating instruments, 
controls and fuse are mounted on the in- 
strument panel. The front panel and base 
can be withdrawn from the cabinet as a 
unit for standard rack mounting. 

The capacitometer measures directly at 
rRdio instead of audio frequency, with 
ieasurements being performed with the 
aid of an oscilloscope instead of ear 
phones. The scale on the unit can be 
read from 0 to 1000 micromicrofarads 
when measuring capacitance, with induc- 
tance measured in the range of 0 to 1000 
microhenries. 

VARIABLE CONDENSERS FOR 
ELECTRONIC HEATING 

Heavy-duty variable air condensers de- 
signed for electronic heating applications 
are now being offered by Barker & \Vil- 

liamson, 235 Fairfield Ave., Upper Darby, 
Pa. 

Known as B & \V type CX variable 
condensers, they feature built-in neutrali- 
zation. Available in almost any required 
capacity for electronic heating use up to 
5 kw, 12,500 volts. 

* * * 

CENTRALAB BUSHING -MOUNTED 
CAPACITORS 

Bushing -mounted capacitors, type 817, 
for use in high frequency- circuits where a 
capacity ground to the chassis and a lead 

through is desired, have been released by 
Centralab, division of Globe -Union, Inc., 
900 East Keefe Avenue, Milwaukee, \Vis- 
consin. 

* * * 

G. E. INDICATOR LAMP 
A small molded plastic indicator lamp 

has been announced by the specialty divi- 
sion of G. E. Special feature is a lock - 
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WANTED 
For the 

PHILCO 
ENGINEERING 

STAFF 
RADIO TECHNICIANS 
Ham operators and radio service 
men familiar with test equipment. 

RADIO -ELECTRONICS -ELECTRICAL 
ENGINEERS 

Men with degrees in electrical 
engineering or comparable experi- 
ence in radio and television. 

MECHANICAL ENGINEERS 
Men with college degrees or com- 
parable experience in the engineer- 
ing aspects of electrical appliances, 
and in designing small machinery. 

DESIGN ENGINEERS - DRAFTSMEN 
Men with experience in mechanical 
designing, especially of small metal 
parts and of the automatic ma- 
chinery to mass-produce them. 

MODEL MAKERS 
First class precision workers and 
all-round mechanics capable of 
starting with blueprints, making 
the parts required and assembling 
the finished models. 

E expect the men who qual- 
ify for these positions to 

become permanent members of 
our staff and take an important 
part in our post-war program. 
To maintain the Philco tradition 
of progressive research and devel- 
opment, is first and foremost in 
our minds. In such an atmosphere 
of encouragement most engineers 
find they do their best work. To 
aid them, we provide the finest of 
technical equipment. But often, 
even more helpful is the inspira- 
tion and personal assistance they 
gain here at Philco in working 
with men who have done so much 
for the advancement of Radio, 
Television, Refrigeration and Air - 
Conditioning. 

WRITE US TODAY 
Qualified men not now engaged in 
work requiring their full talents, are 
invited to write us in detail as to their 
experience, education, family and draft 
status, and salary. Letters will be 
treated in strict confidence. 

Hiring subject to local W. M. C. rulings. 

WRITE TO MR. GEORGE DALE 

PHILCO 
CORPORATION 

Philadelphia 34, Penna. 

on color cap which cannot be shaken 
loose and will not freeze to the base. As 
many as five circuits can be identified on 
one panel by the use of five different 
color caps-amber, red, green, white and 
blue. 

The lamp is supplied ready for mount- 
ing. The base is mounted directly to the 
back of the instrument panel and the 
color cap is screwed into the base 
through the panel. A coil spring applies 
constant pressure to the base of the lamp 
bulb to maintain a good electrical contact. 
The lamp takes 6- to 8 -volt bulbs. 

* * * 

BARKER & WILLIAMSON CYCLO- 
METER TYPE COUNTER ASSEMBLY 
A cyclometer type counter unit for 

registering rotary coil turns is now avail- 
able from Barker & Williamson, 235 Fair- 
field Ave., Upper Darby, Pa. It is said 
to be adaptable to practically any applica- 
tion where a shaft must be turned a pre- 
determined number of times, or set at any 
pre -determined position. The exact num- 
ber of turns, down to tenths of a turn, are 
recorded on the counter. 

Standard counters record 10 turns. 

Others, also available, record up to 100- 
1000 turns. 

B & W cyclometer counter assemblies 
have direct shaft drive (1:1 drive shaft 
to driven unit). Shafts can be any 
length. A Veeder-Root counter is used. 
The gear drive is direct. Units weigh 
8 ounces. They are available with either 
right or left hand rotation. 

* * * 

AEROVOX HIGH -ALTITUDE OIL 
CAPACITORS 

High -altitude oil capacitors for aircraft 
equipment have been developed by Aero- 
vox Corporation of New Bedford, Mass. 

One of these capacitors is similar to the 
(Continued on page 35) 

EASY TO READ 

E 

EASY, error -free reading is one of 
the many features of the new Gen- 
eral Electric line of SERVICE TEST- 
ING EQUIPMENT. Designed in the 
famous G -E electronic laboratories, 
this line provides an extensive choice 
of sturdy, portable, compact main- 
tenance and testing apparatus for 
radio service men, service dealers 
and others. 

For testing radio electronic cir- 
cuits and component parts, these 
units include: G -E unirneters, tube 
checkers, audio oscillators, oscillo- 
scopes, condenser resistance bridges, 
signal generators and other utility 
test instruments. 

G -E testing equipment is now in 
production primarily for the Armed 
Forces. But these stable, shock - 
resistant units may be purchased on 
a priority if you are engaged in war 
work. When peace comes, the full 
line will again be available to every- 
body.... Electronics Department, 
General Electric, Schenectady, 
New York. 

ELECTRONICS 
DEPARTMENT 
GENERAL ELECTRIC CO. 
Schenectady. N. Y. 
Please send, without obligation to 
me, the General Electric Testing 
Instrument Catalog, S-1 (loose- 
leaf), for my information and files. 

Name 
Address 
Company 

GENERAL ̀  j ELECTRIC 
1]7-B 

Electronic Measuring Instruments 
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WARTIME RADIO SERVICE 
Includes the following- 

NEARLY 300 TESTED SUBSTITUTIONS FOR ALL THE 
HARD -TO -GET TYPES OF TUBES. 

GIVES DETAILED INSTRUCTIONS FOR BUILDING 
SIMPLE, INEXPENSIVE APPARATUS FOR REPAIRING 
OPEN HEATERS IN 150 MIL HEATER TYPE TUBES 
AND TELLS HOW TO USE IT. ABOUT 40% OF THESE 
TUBES CAN BE MADE TO GIVE ADDITIONAL SERVICE. 

TELLS HOW TO CHANGE THE LATE MODEL FARM 
BATTERY RADIOS FOR ELECTRIC OPERATION. DIA- 
GRAM AND TEXT ELIMINATE THE BUGS YOU 
WOULD HAVE TO FIGHT OUT. 

The only book of its kind-it saves you valuable 
time, enables you to increase your sales and 
satisfy your customers. You can't afford to 
figure it out yourself. 

$3.00 per copy, postpaid. 

CITY RADIO COMPANY 
The RADIO CITY of 

Phoenix, Arizona 

504-6 E. Washington St. 

$100.00 misc. new Philco parts in original cartons includ- 
ing one stepper. Will ship to you by part # C. O. D. if we 
have what you order. 
Also list of over 100 alternate tube substitutions. These are from our 
shop notes, not just theory. Over 50 of these will replace the popular 
AC DC 150 mill series types such as 12SA7-12SK7-12SQ7-35 & 50L6 - 
35Z5, etc. No sockets to change, no circuit wiring changes. No set 
alterations. Sent postpaid for 75c. 

C. E. RANNIGER GOWRIE, IOWA 

NEWS 

(Continued from page 30) 

SYLVANIA TUBE SUBSTITUTION 
CHARTS 

A pamphlet containing charts and all 
necessary data on radio tube substitutions 
has been compiled by Sylvania Electric 
Products, Inc., Emporium, Pa. It is 
available free of charge from Sylvania 
distributors or direct. 

The pamphlet includes substitution 
charts for 150 milliampere a -c/d -c receiver 
tubes, 300 milliampere ac/dc receiver 
tubes, and battery tube types, carefully 
edited to conform with the WPB civilian 
radio tube program. The pamphlet shows 
the required receiver and modifications 
necessary for tube substitutions, helps 
solve difficult tube substitution problems, 
and gives first and second choices in pos- 
sible replacements in an easy -to -use check 
list. The pamphlet fits standard -size 
loose-leaf binders. 

* * * 

NEW HIT RELEASES 

New record releases under the Hit 
label by the Classic Record Company, 2 
\V. 46 St., New York, include If You 

STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACTS OF 

CONGRESS OF AUGUST 24, 1912, AND MARCH 3, 1961 

Of SERVICE-A Monthly Digest of Radio and Allied Mainte- 
nance published monthly at New York, N. Y., for October 1, 1943. 

County of New York,l 
State of New York, f ss: 
Before me, a Notary Public, in and for the State and county 
aforesaid, personally appeared B. S. Davis, who, having been duly 
sworn according to law, deposes and says that he is the Business 
Manager of SERVICE-A Monthly Digest of Radio and Allied 
Maintenance, and that the following is, to the best of his knowledge 
and belief, a true statement of the ownership, managemet, etc., 
of the aforesaid publication for the date shown in the above caption, 
required by the Act of August 24, 1912, as amended by the Act of 
March 3, 1933, embodied in section 537, Postal Laws and Regula- 
tions, to wit: 

1. That the names and addresses of the publisher, editor, man- 
aging editor, and business manager are: Publisher, Bryan Davis 
Publishing Co., Inc., 19 East 47th Street, New York, N. Y.; Editor, 
None; Managing Editor, F. Walen, Union City, N. J.; Business 
Manager, B. S. Davis, Ghent, N. Y. 

2. That the owners are: Bryan Davis Publishing Co., Inc., 19 

E. 47th St., New York, N. Y.; B. S. Davis, Ghent, N. Y.; J. C. 
Munn, Union City, Pa.; A. B. Goodenough, Port Chester, N. Y.; 
P. S. Weil, Great Neck, L. I., N. Y. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities, are: None. 

4. That the two paragraphs next above, giving the names of the 
owners, stockholders and security holders, if any, contain not only 
the list of stockholders and security holders as they appear upon 
the books of the company, but also, in cases where the stockholder 
or security holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or cor- 
poration for whom such trustee is acting, is given; also that the 
said two paragraphs contain statements embracing affiant's full 
knowledge and belief as to the circumstances and conditions under 
which stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock, and securities in 
a capacity other than that of a bona fide owner; and this affiant 
has no reason to believe that any other person, association, or cor- 
poration has any interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 

(Signed) B. S. DAVIS, Business Manager. 
Sworn to and subscribed before me, this 25th day of September, 

1943. (Seal) FRANKLIN B. GOOLD, Notary Public. 
Commission expires March, 1944. 

CASH MONEY 

Will be paid for shop notes, servicing short cuts, 

service hints, etc., accepted and published in 

SERVICE. Send in your contributions. 

Please and Sunday, Monday, or Always, 
by Peter Piper and his orchestra. Re- 
cordings titled Take it from There and 
Put Your Arms Around Me Honey, by 
Hal Goodman and orchestra, were also 
released. 

* * * 

CENTRALAB CATALOG 
A 12 -page wartime parts catalog, No. 

24, is now being distributed by Centralab, 
division of Globe -Union, Inc., 900 East 
Keefe Avenue, Milwaukee 1, Wisconsin. 

It is divided into four sections-con- 
trols, capacitors, trimmers and switches- 
and includes all standard items, available 
to the jobber trade at the present time. 

* * * 

HALLICRAFTERS WIN SECOND STAR 
A second white star for the Army - 

Navy "E" flag has been awarded to the 
Hallicrafters Company, 2611 Indiana 
Avenue, Chicago. 

* * * 

SYLVANIA ADDS PLANT 
Another plant will soon be placed in 

operation by Sylvania Electric Products, 
Inc. This is the 18th plant. 

WESTINGHOUSE PLANS QUICK 
CONVERSION TO PEACE PRODUCTION 

Complete plans are in readiness at 
Westinghouse for reconversion to civilian 
production as soon as war production de- 
mands slacken, according to a report dis- 
closed at the company's annual conclave 
of officers and managers. 

Forecasts made at this meeting indi- 
cated that while a period of readjustment 
to peacetime conditions must take place, 
it should be no more difficult than the 
adjustment to wartime conditions; the 
pent-up demands for the goods of peace 
will be unprecedented; the means of pur- 
chasing will exist after the war as never 
before-in cash, bonds and credit. 

* * * 

GAROD PLANS FOR POSTWAR 
Postwar plans for Garod Radio Corpo- 

ration were recently announced by Lou 
Silver, sales manager. Portable midgets, 
table models, consoles, a -m and f -m, tele- 
vision sets, play-back and record changer 
combinations will be included in postwar 
production, said Mr. Silver. 

According to Mr. Silver, a national ad- 
vertising campaign is being prepared and 
will be released within the near future. 

(Continued on page 35) 
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NEW PRODUCTS 
(Continued from page 33) 

standard type '12 round -can barrier -cap 
units, except that one terminal is a short 
screw post. The other is a tall insulator 
post with corona shield at top. The cover 
assembly is a one-piece ceramic cap, with 
the can top spun over a rubber gasket and 
the cap to provide hermetic sealing. 

This aircraft type '12 capacitor utilizes 
Aerovox hyvol vegetable oil for the im- 
preg_nant and fill. 

* * * 

STRUTHERS-DUNN DYNAMIC 
BREAKING RELAY 

Relays that provide instantaneous dy- 
namic -braking with split -series field 
motors have been developed by Struthers - 
Dunn, Inc., 1321 Arch Street, Philadel- 
phia, Penna. These relays, types 68HX100 
and 67HXX100, are of the Struthers - 

Dunn Nutcracker -construction in a new, 
light -weight design. There are no sliding 
contacts. Positive memory contacts select 
the proper field -winding to give reverse 
torque for braking. The relays operate 
in all positions. 

GAROD PERMATONE PHONO 
NEEDLES 

Permatone phono needles that are said 
to play 1500, 4000, and 7000 recordings, 
respectively, have been announced by 
Garod Radio Corporation, 70 Washington 
Street, Brooklyn 1, New York. 

The needles are said to feature a filter 
trap. When the needle rides the groove, 
shock is said to be absorbed and scratch 
noise is reduced. 

Garod has prepared display cards, ap- 
proximately 10x15 inches for counter use. 
In addition, consumer folders, printed in 
three colors, are also on the list of pro- 
motional helps. A quantity of these fold- 
ers will be supplied, free of charge, with 
a kit of 4 display cards. 

* * * 

NEWS 
(Continued from page 34) 

"E" TO ESPEY 
The Espey Manufacturing Company, 

Inc., 305 East 63rd Street, New York 
City, has won an "E" award. 

Lt. Colonel Walter B. Brown, Chief 
of Employees Relations Section, presented 
the "E" pennant to Harold Shevers, presi- 
dent of Espey. 

* * * 

DU MONT ENGINEERS GIVE CATHODE- 
RAY TUBE TALK 

The Radio Club of America inaugu- 
rated its fall season program with a 
paper, Considerations in the Application 
of Cathode -Ray Tubes in Equipment, de- 
livered by Dr. P. S. Christaldi, chief en- 
gineer, and I. E. Lempert, cathode-ray 
tube engineer, of Allen B. Du Mont Lab- 
oratories, at Havemeyer Hall, Columbia 
University. 

Steatite Insulators 
Ceramic Trimmers 
High Frequency 
Circuit Switches 
Volume Controls 
Ceramic Capacitors 
Wire Wound Controls 
Sound Projection 
Controls 
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ABILITY-- 

TRIPLETT MODEL 645 PORTABLE. Hinged cover protection. Opens 
flush. Smooth case open or closed. Molded shield protects movement, excludes 
dust, permits plug-in thermocouple or rectifier replacements without exposing 
sensitive mechanism. Pre -calibration of thermocouples or rectifiers made pos- 
sible by interchangeable plug-in units. No re -calibration required. In burn -out 
of thermocouple or rectifier new replacement can be effected "on the job". 

THE TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO 

For additional engineering informa- 
tion on Model 645 and other instru- 
ments of the same case style write 
for 645 data sheet. 

BUY WAR BONDS and STAMPS 
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.., wVi7rite.f.Or Catalogue No.961 

UNIVERIÁL MICROPHONE CO., LTD. 

INGLEWOOD, CALIFORNIA, 

CANADIAN DIV, 545 1, TORONTO 7 

FOREIGN DIV, 301 CLAY, SAN FRANCIS«) 11, C. 

TOTS & FLASHES 
A' more radio industry 

A y-Navy "E" awards for 
super -production this month .. . 

Ong atulatiouß to Amperex Electronic 
Products, Broolyn, N. Y.; Reeves 
pound Laboratories and Espey Mfg. 
Co. both -of *blew York City ; Bell 
Sound Sy temt Columbus, Ohio; Erie 
Resister Có., Erie; Pa.; Radio Con- 
denser Co Camden, N. J. . . . Lt. 
Henry =4reeterijOnson, Sylvania Ad 
òfficia,l, or1..j aye, reports from Pacific 
Theatre of War ... John "Jack" Ross, 
former president of Detrola, now head 
of Aviola Corp., Glendale, Calif... . 

W. Keene Jackson associated with 
him . . . Fred Goat Co., Brooklyn 
maker of tube parts, observes 50th 
anniversary of successful business .. . 

H. A. Crossland appointed sales man- 
ager, General Electric receiver divi- 
sion . . . E. H. Fritschel and H. J. 
Mandernach named sales managers of 
G -E tube division ... Solar Capacitor 
Sales Cor appoints J. E. McKinley 
as' repre in Eastern Pennsyl- 
vania, Mary and and the District of 
Columbia. moste4igadquarters at 401 N. 
Broad St,,!.,P.13,,1,adelphia . . . we like 
RCA's Radio Service News ... chock- 
full of good 449rmation for all Service 
Men . . . et er get on the mailing 
list , . . S. D. Camper appointed by 
Crosley as Southeastern regional man- 
ager with Anta headquarters ... M. 
F. Klicpera of Houston, Texas, now 
represents Universal Microphone in 
Texas, Arkansas, Louisiana and Ok- 
lahoma ... a big pat on the back to 
Farnsworth employees for remember- 
ing fellow -workers in the Services 
with most complete Christmas pack- 
ages ... Fred H. Pinkerton appointed 
director of public relations by Reeves 
Sound Labs., Inc. . . . a white star 
for Army -Navy "E" pennant awarded 
to Clarostat Mfg. Co. for continued 
production excellence ... Fourth War 
Bond Drive starts in January ... make 
your plans to buy as much as you can 
... until then keep purchasing at least 
10% of your income ... plenty $$$'s 
still urgently needed to get this war 
over in a hurry ... Alfred A. Ghirardi 
joins staff of Farrar & Rinehart, na- 
tionally known publishing concern, as 
Editorial Consultant in the field of 
radio -electronics ... Dudley E. Foster 
and Arthur W. Freese named vice 
presidents of Majestic Radio and Tele- 
vision Corp.... V -mail letters received 
from men in the Armed Forces prove 
conclusively that radio is just about 
the best morale builder in both Army 
and Navy ... the same situation exists 
on the home front ... it's up to you 
radio Service Men to keep sets play- 
ing despite current shortages of parts. 
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WHEN WAR began, among products high 
on the "critically nee-iec," list were N. U. 

power tubes. To operate thousands of field and 
ship transmitters, these tubes were needed in 
quantities which called for a.,tly increased facili- 
ties plus some entirety new thinking along mass 
production lines. 

Witha thoroughness that could not miss, National 
Union engineers wen* t3 wnrk on this assignment. 
Snor they not only head me increased volume 
required-but in addition we had found the 
answer which many a tube engineer and produc- 
tion man had long sought, even prayed for ... 

the Tube Industry's first automatic exhaust and 
sealing machines to operate successfully with 
this type of tube. 

Such resourcefulness and engineering capacity 
have played no small part in making National 
Union one of the Tube Industry's largest pro- 
ducers of war goods. You will want to remem- 
ber this achievement when shaping up your post- 
war plans, and when counsel in electronic appli- 
cations is needed. Count on National Union. 

National Union Radio Corporation, Newark, N. J. 

Factories at Newark, N. J.; Maplewood, N. J. 
Lansdale, Penna.; Robesonia, Penna. 

NATIONA 
RADIO AND ELECTRONIC TUBES 
:"ransmitting, Cathode Ray. Receiving, Sect's! Purpose Tubes Condensers Volume Controls Phan Electric Cells Panel Lamps Flashlght Bulbs 
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Why Is an RCA IHect'un 

Like Sher1ocIrP' 

ASK ABOU1 

4111, 

RCAMlf2lt CE 

.... , . . 

g 

xINcs that '+.re beyond ..-. r 

I mortals wf-r. "ely , .E- man : 

fore-and-aft L.:; . 
f 

And wny K as tlii 
Simply because Hrlrnes ennld 

deeply, see .hole L_,a'vu6111y its a ..- +,t thin 
be more obsen ut.t. of 'ittl. ._ 

A modern Sherlock Hohnt + :' n`" 
Tube employed in an eiertr:,r: 
tungsten wire leads for radio tubes. 

With this d;Ferecce mock Eras, 
the crime. The eectron -tube hi this a. v is 
Magic Bran t1-...., r': '` . i,...0:,.- t,.,, - .,,, in wire 
leads before they cancdu5se harm! 

For with the aid of this K3,1 , m-, -zn with an 
RCA electron tube, z ;if ., in a wiree uts- 
covered instantly-and tlutfaulty wire.re-4.' 'i be- 
fore it finds its way in' e.1 y:Iple'. C t..b- 2.__,emhly 
resulting in a leaky tube - 

This is electronics in act in n,' -,r,i ICA. 

Tomorrow many of you DistriLA.t î .,.- Service- 
men may be selling, installing, and.` rvi^ita elec- 
tronic equipment. The "electronic future" now de-., 
veloping should find -you in an enviable peeition to 
cash in on your experierfCë and, famiJarity with 
radio tubes, circui,,bs;- arts. RCA. too, wall be 
playing a Ieading Bart 'Wilt_ es electro re- 
because the M,,agic fla +tlk- ' eeq,wtp- 
ment is a tube-widthe fòuntain head of ziwidirn 
tube development is RCA! RCA Vicora, 
RADIO CORI?ORATION ,F Cara en, N. J. 

&\, 
TUNE IN "WHAT'S VIEW?' R great new show, 
Saturday nighats, 7 to 8, E, 'é"_'"' Blue Network.. 

el, 

Check 

To det4KPh&ws in wire leads for RCA 
tubes, wires are tested by placing 
them in the magnetic circuit of one 
of two radio -frequency electronic os- 
cillators. These oscillators are coupled 
to produce a beat frequency which is 
dependent on the relative frequen- 
cies of the two oscillators. Since a 
faulty and a perfect wire produce 
different beat frequencies, as shown 
by an output meter. an observer 
watching the meter can instantly 
detect and reject the faulty piece. 

RADIO CORPORATION OF AMERICA 
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