
























































































































PEEWEE'S 

VERTICAL 

DRIFTING 

AND 

DREAMING 

Peewee cured the vertical foldover only to discover a new trouble 

By MIKE WAYNE 

WHEN I walked into the shop that 
morning, after my 2 -day "fishing" 
holiday, I knew something was 

wrong. Peewee didn't look up when I 
came in. This was not unusual in itself, 
but the way he just sat there glaring at 
a TV set on the bench without moving 
a muscle, not even his head, told me that 
Peewee was having trouble. 

"Good morning," I said cheerfully. 
"What's good about it ?" asked Pee- 

* wee tritely. 
"Lots of things. The catfish were bit- 

ing down on Greasy Creek and the 
trotline was full of 'em this morning 

s and ..." 
"Never mind," interrupted Peewee, 

"you won't think it's so good when Mrs. 
Johnson comes after this set and it 
isn't fixed yet." 

"You mean you're still working on the 
vertical trouble in the set ?" I chided. 

"Don't get `holier than thou' until 
you hear the story." 

"All right, let's hear the story, and it 
better be good!" 

"Well, it's like this," began Peewee. 
"You know how this set's raster was 
folding up at the bottom ?" 

"Yes, and foldover is nearly always 
caused by trouble in the vertical output 
stage." 

"I know, that's what you told me, but 
with this type circuit it's pretty hard 
for me to determine just what is the 
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output stage and what is the oscillator 
stage." He continued, "It's an overall 
feedback type of circuit, sort of like an 
audio driver and output stage with feed- 
back from the plate of the output to the 
grid of the input." 

"That's pretty close to what it is," I 
agreed. "You know how good an oscil- 
lator that makes. In fact, that is funda- 
mentally what any multivibrator is- 
an amplifier with the output fed back 
into the input (Fig. 1)." 

"I think I understand how it works," 
noted Peewee, "but that doesn't seem to 
make it much easier to troubleshoot." 

"I don't know about that," I said, 
"but go ahead with your story. What 
did you do to correct the foldover ? It 
doesn't seem to have any now." 

Now the picture rolls 
"It doesn't have any foldover now. 

But it has a trouble I never noticed be- 
fore. After it heats up for a while the 
picture starts rolling." 

"So you have vertical drift," I said, 
"was that a complaint when the set 
was first brought in ?" 

"No, and I called Mrs. Johnson and 
she said that the picture never rolled 
before." 

"You still haven't told me what you 
did to correct the foldover." 

He looked a little sheepish. "I re- 
placed all the capacitors in the circuit." 

"Why did you do that ?" 
"Well, I checked a couple with the 

leakage tester and they both had some 
leakage so I just decided to replace all 

of 'em in the vertical circuit," replied 
Peewee defensively. 

"You know that I always say to re- 
place only the parts that are bad. Be- 
sides the fact that, the customer 
shouldn't have to pay for the parts, she 
doesn't need -you don't get the satis- 
faction out of knowing what caused the 
trouble. Without finding out for sure 
what is wrong, you don't gain any 
knowledge for use on the next job." 

"I figured the capacitors would be 
cheaper for Mrs. Johnson than all the 
labor I would have to do checking each 
one," he justified himself. 

"Maybe that's sometimes true," I ad- 
mitted, "as slow as you are, but we can't 
penalize Mrs. Johnson just because 
You're slow. Over and above that, you 
still have trouble with the set." 

"I don't have the foldover anymore." 
"True, but you do have what seems to 

me like a more serious problem -you 
r 
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Fig. 1- Sketch shows how an audio 
amplifier can become a multivibra- 
tor by inserting capacitor Cf. This is 
similar to vertical deflection circuit 
discussed in the text. 
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say it starts rolling after it has been on 
a little while V' 

"That's right." 
"How come you noticed it ?" 
"After I got the foldover out, I 

slipped the set back into the cabinet 
and I thought I'd let it run a little while 
to make sure it was all right." 

"That, at least, is commendable," I 
said. 

"In about 10 minutes the picture 
started to roll." 

"Could you lock the picture back in 
with the vertical hold control ?" 

"I could and did," he said, "but after 
about 15 minutes more the picture start- 
ed rolling again. I stopped it again with 
the hold control and this time it ran 
almost an hour before rolling." 

"Then it rolled again ?" 
"Yes," he said, "and this time I 

couldn't stop it. The hold control was 
at the end of its rotation." 

"Any more to your story ?" I asked. 
"Not much," replied Peewee, "except 

that when I turned the set off for a 
while and then turned it back on, the 
picture was rolling but I could stop it 
in about the mid -range of the hold con- 
trol." 

"What have you done about the roll- 
ing ?" I wanted to know. 

"I replaced the 6.8- megohm resistor 
in series with the vertical hold control - 
you know the one that's always chang- 
ing value ?" he said. 

"Yes, I know the one, but I don't 
ever recall its giving this kind of 
trouble. It always just throws the verti- 
cal out of range of the hold control." 

"I know that," he said, "but I didn't 
want to take any chances." 

"From the looks of things, you 
weren't taking any chances. I think 
you've replaced everything in the circuit 
but the vertical output transformer and 
the yoke." 

"Well, just about," admitted Peewee. 
"I guess I was getting desperate." 

"I guess!" I said as sarcastically as 
I could. 

"What do you think is wrong, O 
Master ?" he said, with mock reverence. 

Let's see the schematic 
"I think we had better try to analyze 

the situation first," I said. "Let's take a 
look at the schematic." 

"Fine with me," said Peewee, "but I 
think I know it by heart by now." 

"Let's look again anyway and see if 
we can eliminate anything." 

He pulled the schematic in front of 
me. The set was an RCA KCS95 but the 
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Fig. 2- Vertical oscillator- output 
circuit used in the RCA KCS95. 

same or similar vertical circuit (Fig. 2) 
is used in many RCA models as well as 
by several other manufacturers. 

We studied the schematic closely and 
agreed that just about anything in the 
circuit could be causing the vertical 
drift. 

"We can probably eliminate the out- 
put transformer and yoke," I said, "be- 
cause they are relatively low impedance 
and would have to change drastically to 
cause roll." 

"I thought so too," he answered, "but 
remember that 8 -inch Emerson portable 
that was giving us trouble something 
like this and we found out from the fac- 
tory that the output transformer was 
at fault ?" 

"I'll not likely forget that," I said, 
"but you remember that the Emerson 
developed foldover along with the roll- 
ing, and your capacitor replacing spree 
seems to have eliminated the foldover 
in this one." 

"Anyway," confessed Peewee, "I 
already tried another vertical output 
transformer." 

"Did we have an exact replacement ?" 
I asked. "This looks like the original." 

"It is the original," he said. "I didn't 
have an exact replacement but I sol- 
dered in one we had in stock. I knew 
that even though it didn't match the 
yoke, there should be some change in 
the way the vertical circuit acted." 

"What happened ?" I asked. 
"Well, it didn't match too good," he 

said, "but the picture started rolling 
just like before, so I was pretty sure 
it wasn't the output transformer." 

"That's pretty good thinking," I said. 
"Thanks," said Peewee, obviously 

pleased. 
"Not real good, just pretty good," I 

returned. "Neither one of us can be said 
to be thinking real good, so far." 

"What do you mean by that ?" he 
wanted to know. 

The light dawns 
"Well," I said, "let's look over the 

clues and see if we don't already have a 
way to arrive at the solution." 

"I know that tone of voice, you think 
you know what's wrong." 

"No, I don't yet; but I think I might 
know how to find out." 

"Let's hear it," he said, "and spare 
me the lecture." 

"If I do lecture, it will be about half 
to myself." 

"I'm waiting for the solution," said 
Peewee. 

"All right," I said, "let's see what 

we know. First, we know that the roll- 
ing must be caused by heat. Right ?" 

"Right." 
"We also know that, according to the 

customer, this problem hasn't occurred 
before." 

"But you know customers," inter- 
jected Peewee, "half the time they won't 
tell you the truth." 

"Well, occasionally they won't," I 
agreed, "but it's usually unintentional; 
we just fail to explain properly. We get 
so wrapped up in our technical jargon 
that we forget that the customer proba- 
bly doesn't know vertical roll from dis- 
torted sound. Then, when we get the 
wrong answer, we suspect that they are 
falsifying." 

"Lyin' would be a better word!" he 
said. 

"You didn't hear a word I said, did 
you ?" I asked. Then I continued with- 
out giving him a chance to answer. 
"You better open up those big ears of 
yours to some facts if you're ever go- 
ing to be worth what I'm paying you." 

"OK, I'm listening." 
"Well, you had better be!" I growled. 

"I don't want our customers criticized 
either to their face or behind their 
backs, and especially without just cause. 
Our customers are what pay your sal- 
ary and we can't expect them to give us 
the right answers every time just the 
way we want to hear it. I have a strong 
suspicion that you got the straight 
dope from Mrs. Johnson." 

"OK, OK," said Peewee, "I stand 
corrected." 

"Good. Now, let's continue with the 
trouble in this set. It didn't roll before, 
as far as we know, and it only rolls 
when it gets hot. What might that indi- 
cate to you ?" 

Peewee thought a moment -then said 
cautiously, "Could it be something that 
I put in ?" 

"Could be," I said, "and I have a 
strong hunch that it is, especially since 
you replaced most of the capacitors 
with ceramic units." 

"Isn't ceramic OK ?" he asked. 
"Ceramics make excellent bypasses 

and many types work very well in tim- 
ing circuits, but not always. Sometimes 
certain batches change pretty drasti- 
cally with heat." 

"You mean one of those ceramics I 
replaced may be causing the trouble ?" 
wondered Peewee. "How can we tell ?" 

"That's what I meant when I said 
neither one of us was really thinking." 

"You mean there is some simple way 
to tell ?" 

"It could hardly be simpler," I re- 
plied. "Let's turn the set on again." 

We allowed the set to warm up, 
locked in the picture vertically. I picked 
up a common shop tool and moved it 
from one capacitor to another in the 
vertical circuit. As I came to one capaci- 
tor, the picture started rolling. The 
longer I held the instrument close to it, 
the faster the picture rolled. 

"There's your trouble. The .022 ce- 
ramic coupling capacitor you replaced is 
changing value as the set heats up." 

"Well, I'll be derv," marveled Peewee. 
"First time I ever knew a soldering gun 
was fit for anything but soldering." END 
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THIS COULD HAPPEN TO YOU...UNLESS 

THE KIT YOU BUILD IS A PACO 

COMPARE THESE PACO FEATURES: 

No mistaken identity or endless searching. 
Parts are clearly pictured and labeled; re- 
sistors are neatly mounted and identified! 

PACO Model C -25 

IN- CIRCUIT CAPACITOR TESTER KIT 
Reveals dried out, shorted, or open elec- 
trolytics-in the circuit -with Paco's ex- 
clusive Capacity Dial. Instantly finds open 
or direct shorted capacitors without re- 
moving from circuit. Great time saver! 
Specifications: 
SIMPLE SEQUENTIAL TEST: reveals open or 
shorted capacitors, ircluding electrolytic types. 
ELECTROLYTIC DIAL: indicates actual electro- 
lytic values while capacitor is in- circuit; any 
electrolytic which yields a capacity reading on 
Electrolytic Dial is automatically revealed as not 
open or shorted. 
ELECTROLYTIC TEST: indicates in- circuit electro- 
lytic capacity from 2 mfd to 400 mfd in two 
ranges; condenser is automatically proved non - 
shorted and not open if Capacity Reading can 
be obtained. 

Model C -25: Kit, complete with PACO- detailed 
assembly- operating manual. Kit Net Price: $19.95 
Model C -25W: Factory -wired, ready to operate. 

Net Price: 29.95 

Step -by -step instruction book makes assembling a Paco Kit 
foolproof! Paco gives you giant, fold -out diagrams on correspond- 
ing instruction pages so you can see both at the same time. 

PACO Model DF -90 

TRANSISTORIZED DEPTH FINDER KIT 
Protect your boat against shoals and 
underwater hazards with this compact, 
easy -to -read depth finder. Transistors pro- 
long battery life, provide utmost accuracy 
and portability. A boon to fishermen - 
locates hard -to -find schools of fish. A low 
cost safety device for every boat owner. 
Specifications: 
FULLY TRANSISTORIZED: 5 transistors, with a 
low battery drain for extremely long battery life. 
HIGH INTENSITY INDICATOR: for sensitive, accu- 
rate response under all conditions. 
FAST, EASY READINGS: made possible by means 
of over -sized scale calibrated at one -foot inter- 
vals from 0 to 120 feet. 

Model DF -90: Kit, complete with PACO- detailed 
assembly- operating manual. Kit Net Price: $84.50 
Model DF -90W: Factory -wired, ready to operate. 

Net Price: $135.50 

PACO Model SA -40 

STEREO PREAMP- AMPLIFIER KIT 

Assemble a superb home music system 
with this true 40 watt stereo preamp- 
amplifier. Unmatched flexibility, less than 
0.5% distortion, and handsome design 
make this the ideal component for music 
lover and audiophile alike! 

Specifications: 
MUSIC WAVEFORM POWER OUTPUT: 25 watts per 
channel (50 watts total). 
RESPONSE: 30 cps to 90Kc, ± 1.0% db 

HARMONIC DISTORTION: less than 0.5% at 20 
watts per channel output. 

Model SA -40: Kit, complete with black and gold 
case and PACO- detailed assembly- operating 
manual Kit Net Price: $79.95 

Model SA -40W: Factory- wired, with black and 
gold case, ready to operate. Net Price: $129.95 

Paco Electronics Company, Inc., Dept. RES 
70 -31 84th Street, Glendale 27, L. I., N. Y. 

Please send me your complete illustrated catalog. 

PACO Name 
KITS BY 

Address 

FREE! COMPLETE ILLUSTRATED CATALOG 
Mail this coupon for the complete Paco catalog of electronic equipment kits, 

including test instruments, measuring instruments, and high fidelity components. 

City Zone State 

©PACOTRONICS, INC 1961 
PACOTFONiCS 161 
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calibrate your 
RF SIGNAL GENERATORS 

Get 0.5% accuracy on those often -used frequencic- 

By GEORGE D. PHILPOTT 
Every service technician -and many 

electronic experimenters -has at least 
one rf generator in his shop. When was 
the last time the instrument was cali- 
brated and how accurate is it now? 
Good question, isn't it? Well, don't 
despair, it can be calibrated and you 
can be the one to do the job. 

Fig. 1 shows a simple way of mixing 
and detecting an audio beat frequency, 
or null, between a kit and an accu- 
rately calibrated rf signal generator. 
Connect the diode output to the ampli- 
fier (audio section) of any small radio, 
and a beat note will be heard as the 
two instruments are brought to reson- 
ance at the desired frequency. Thus, 
using this system, the calibrated output 
of one generator is used to locate an 
identical frequency of the instrument 
being calibrated. 

I don't use this particular method be- 
cause it is never wise to gauge a pre- 
cision instrument with anything but a 
precision gauge. If the calibrated oscil- 
lator happens to be off at some points, 
say 3% to 5 %, the possibility of error 
in kit alignment might total twice the 
amount. 

This leaves us the alternate method 
of using a good communications receiver 
that can pick up WWV on 2.5, 5, 10, 
15, 20, 25 and 30 mc. Of course, it is 
not essential that all these frequencies 
be available, but the 5 -, 10- and 25 -mc 
signals are important. 

Besides an accurate receiver, a 100 -kc 
crystal calibrator is a valuable aid 
during alignment. The unit shown in 
Fig. 2 will provide highly accurate 
harmonics (marker pips on a scope) 
to 32 mc. Set the CALIBRATE trimmer so 
the 100 -kc signal zero -beats with WWV 
or other standard -frequency signal. 
Adjust the trimmer on an unmodulated 
signal. 

But no matter which method you use 
remember this one point: "For all prac- 
tical purposes, a technician is concerned 
mostly with having his rf signal gen- 
erator accurate on often -used fre- 
quencies. If an instrument's accuracy 
varies at certain unused portions of 
each band range, but is correct at im- 
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portant frequencies, the instrument is 
useful. We want accuracy at 175 kc 
(ancient radio if), 262.5 kc (car radios) 
and all points between 450 and 470 kc. 
The broadcast -band range should be 
absolutely accurate at 1620 kc (open - 
gang position) even if other frequencies 
are only relatively close. Stations are 
the most accurate checkpoints on the 
AM dial. 

For FM alignment we need accuracy 
at 4.5, 8.1, 9.1 and 10.7 mc. Going to 
the higher TV intermediate frequencies, 
1% tolerance is necessary. Of course, 
crystal markers are best for scope - 
checking a TV if strip, but an accurate 
variable marker generator is always 
desirable for identifying the crystal's 
harmonics. Here a reset accuracy of 
0.5% is worth having. Get it from your 
set, and the instrument automatically 
becomes one of the most valuable units 
on the bench. 

However, before you can expect such 
accuracy from an instrument, an align- 
ment chart should be made of instru- 
ment dial settings. If the kit does not 
have a vernier tuning knob, flange - 
calibrated with 360° division marks, 
buy one and add it to your generator. 
A fixed hairline is not difficult to install 
above the knob. Then, as calibration 
proceeds, a frequency chart (Fig. 3) 
may be drawn to give exact dial posi- 
tions for 100 -kc frequency steps, at 
frequencies between 19 and 50 mc. 

A reminder before we actually start 
calibrating: ferrite or powdered -iron 
core slugs are for padding the low - 
frequency portion of the dial -the trim- 
mers take care of the high end. The 
serrated outside plates of the variable 
capacitor may be "knifed" (bent 
slightly to increase or decrease capaci- 
tance) to track any single (the most 
often used) range. 

Alignment procedure 
1. Turn the receiver and rf signal 

generator on and allow an initial 30- 
minute warmup. Connect the unmodu- 
lated rf output of the generator to 
the receiver antenna input through a 
.01 -uf capacitor. If the receiver is a 
communications type, turn the beat 

oscillator on to help locate generator 
harmonics. 

2. Tune the receiver to 700 kc (clear - 
channel frequency of WLW), the signal 
generator to 175 kc on the dial. Adjust 
the appropriate coil slug or trimmer - 
depending on the 175 -kc position, high - 
or low -freqeuncy portion of the range 
-until the fourth harmonic of 175 kc 
(700 kc) can be heard in the receiver. 
Zero -beat this harmonic with WLW. 
Since succeeding harmonics grow pro- 
gressively weaker from the funda- 
mental, check the 175 -kc frequency by 
turning the generator to 87.5 kc and 
noting the weaker eighth harmonic. The 
second harmonic of 350 kc (700 kc) will 
be much stronger in the receiver than 
the 70 -kc fourth harmonic of 175 kc, 
indicating that this medium overtone 
is the correct fourth harmonic and that 
the 175 -kc adjustment is correct. 

3. With the receiver still tuned to 
700 kc, go back to 87.5 kc on the gen- 
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RADIO- ELECTRONICS 



THE A. E. S. 4)3UUJ 
ONE OF THE MOST SOUGHT 
AFTER PRODUCTS IN THE 
HIGH FIDELITY INDUSTRY 

DESCRIPTION: 

The Gigolo is constructed with a 

resonant resistant all wood product 

of at least 3/4" thickness throughout. 

Its outside dimensions are 24" long, 

12" high, 91/2" deep. The heavy con- 

struction and the fine workmanship 

suggest a value far exceeding its low, 

low price. All units sold on 100% 

MONEY BACK GUARANTEE. 

Price $15.00. Unfinished on y. 

F.O.B. Factory 
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At our present rase of sales and p- oduction, 
A. E. S. will sel nearly 100,000 Gigolos 
this year. 

Imagine, now you can own a speaker with 
this quality for only $15.00. 

TRY IT-WE GUARANTEE IT 

100,000 PEOPLE CANNOT BE WRONG 

SPECIFICATIONS: 
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t1111111111, 1 
11111111111111111111100 
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Frequency response 
Maximum frequency response 
Frequency response 
Harmonic distortion 
Impedance curve 

500 Tone bursts 3500 
19 -21000 cps 

8 db)45 -18000 cps 
Less than 3% 70 -21 kc 
0 200% of 8 ohms 

20-20000 cps 
Flux density 11000- gauss 
Frequency response curve run at continuous 10 watts. 
Power handling capacity, the Gigolo may be used with 
small economy amplifiers of very low wattage, as well as 
with the highest power component amplifier with satis- 
factory results. 

within 

A.E -S., Inc. 
3338 Payne Avenue, Clleveland, Ohio 
Gentlemen please ship GIGOLOS. 
I understand these units are guaranteed and if I am 
not satisfied I may return for a full refund of sales 
price, $15.00 each. 

Name 

Address 

City and State 

Enclosed find check money order 
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EXAMINE ANY Of THESE TESTERS 

BEFORE YOU BUY!! 
Yes, we offer to ship at our risk 
one or more of the testers 
described on these pages. 

SUPERIOR'S NEW MODEL 770 -A 

VOLT -OHM MILLIAMMETER 
FEATURES: 

Compact- measures 3!éß x 5-(¡," x 2?ä'. 
Uses "Full View" 2% accurate 850 Microampere 
D'Arsonval type meter 
Housed In round -cornered, molded case. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: 0- 15/30/150/300/1500 / 
3000 Volts. 

6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 / 
1500 Volts. 

2 RESISTANCE RANGES: 0- 10,000 Ohms, 0 -1 Megohm. 

3 D.C. CURRENT RANGES: 0- 15/150 Ma., 0 -1.5 Amps. 

3 DECIBEL RANGES: -6 db to + 18 db, + 14 db to 
+38 db. +34dbto +58db. 

The Model 770 -A comes complete with test leads and operating instructions. 
Price is $15.85. Terms: $3.85 after 70 day trial then $4.00 monthly for 3 months. 

SUPERIOR'S NEW MODEL 79 

SUPER -METER 
WITH NEW 6" FULL VIEW METER 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500. 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000. 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 

0 to 1.5/15 Amperes. 
RESISTANCE: 0 to 1,000/100,000 Ohms. 

0 to 10 Megohms. 
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms 
to 2.5 Megohms. 

INDUCTANCE: .15 to 7 Henries, 
7 to 7,000 Henries. 

DECIBELS: -6 to + 18, + 14 to + 38, 
+ 34 to + 58. 

The following components are all tested for 
QUALITY at appropriate test potentials. Two 
separate BAD -GOOD scales on the meter are 
used for direct readings. 
All Electrolytic Condensers from 1 MFD to 
1000 MFD. 
All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operating instructions, test leads and carrying case. 
Price is $38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 77 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL VIEW METER 

Compare it to any peak -to -peak V.T.V.M. 
made by any other manufacturer at any 
price! 

SPECIFICATIONS: 
DC VOLTS -0 to 3/15/75/150/300 / 
750/1500 volts at 11 megohms input 

resistance. 
AC VOLTS (RMS) -0 to 3/15/75/150/ 

300/750/1500 volts. 
AC VOLTS (Peak to Peak) -0 to 8/40/ 

200/400/800/2000 volts. 
ELECTRONIC OHMMETER -0 to 

1000 ohms /10,000 ohms /100,000 ohms/ 
1 megohm /10 megohms /100 megohms/ 

1,000 megohms. 
DECIBELS -10 db to + 18 db, + 10 db 

to + 38 db, + 30 db to + 58 db. 
All based on 0 db = .006 watts (6 mw) 

into a 500 ohm line (1.73v). 
ZERO CENTER METER -For 

discriminator alignment with full scale 
range of 0 to 1.5/7.5/37.5/75 /150/ 

375/750 volts at 11 megohms 
Input resistance. 

Model 77 comes complete with operating instructions, probe and test leads and carrying case. Price is $42.50. Ternis: $12.50 after 10 day trial then $6.00 monthly 
for 5 months. 

SUPERIOR'S NEW MODEL 80 

20,000 PERHVOLT ALLMETER 
6 INCH FULL -VIEW METER provides large easy - 
to -read ralibrotions. No squinting or guessing when 
you use Model 80. 

MIRRORED SCALE permits fine accurate measure- 
ments where fractional readings are important. 

SPECIFICATIONS: 
7 D.C. VOLTAGE RANGES: 

(At a sensitivity of 20,000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500/7500 Volts. 

6 A.C. VOLTAGE RANGES: 
(At a sensitivity of 5,000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500 Volts. 
RESISTANCE RANGES: 
0 to 2,000/200,000 Ohms. 0 -20 Megohms. 

:CAPACITY RANGES: 
.00025 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd. 

5 D.C. CURRENT RANGES: 
0 -75 Microamperes, 0 to 7.5/75/750 Milli- 
amperes, 0 to 15 Amperes. 

NOTE: The line cord Is used only for 3 DECIBEL RANGES: 
capacity measurements. Resistance -6 db to +18 db, +14 db to +38 db, +34 db anges operate on self -contained bat. to +58 db. [oies. 
Model 80 Allmeter comes complete with operating instructions, test, leads and 
portable carrying case. Price is $42.50. Terms: $12.50 after 10 day trial then 56.00 
monthly for 5 months. 

SUPERIOR'S NEW MODEL 70 UTILITY TESTER 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
MOTORS * AUTOMOBILES 

r UTILITY 
Y 

ICLUDED 
FREE 

t t. ctn 

ensed 
,nurse in 

Me electricity. electricity. 
Profusely 
illus- 
trated. 

Written in simple, 
ease -to- understand 
style. 

As an electrical trouble shooter the Model 70: 
Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, Refrigerators. 

Lamps, Fluorescents, Switches, Thermostats, etc. Measures A.C. and D.C. Voltages, A.C. and 
D.C. Current, Resistances, Leakage, etc. Incorporates a sensitive direct -reading resistance range 
which will measure all resistances commonly used in electrical appliances, motors, etc. Leakage 
detecting circuit will indicate continuity from zero ohms to 5 megohms (5,000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters Distributors Ignition Coils 
Regulators Relays Circuit Breakers Cigarette Lighters Stop Lights Condensers Direc- 

tional Signal Systems All Lamps and Bulbs Fuses Heating Systems Horns Also will locate 
poor grounds, breaks in wiring, poor connections, etc. 

Model 70 comes complete with 64 page book and test leads. Price is $15.85. Terms: $3.85 after 10 
day trial then $4.00 monthly for 3 months. 

DID YOU EVER? 
o Order merchandise by mail, including deposit or payment in full, then wait and write...wait and write? 

No Purchase anything on time and sign a lengthy complex contract written in small difficult -to -read type? 
Purchase an item by mail or in a retail store then experience frustrating delay and red tape when you applied for a refund? 

Obviously prompt shipment and attention to orders is an essential 
requirement in our business ...We ship at our risk ! 
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NO 
CONTRACT TO SIGN 

CO- MAKERS 

EMPLOYER 

NOTIFICATION 

The simple order author zotion included in this offer is gli you sign. We ask only 
that you promise to pay for or return the goods we ship in good faith. 

EXAMINE ANY ITEM YOU SELECT 

IN THE PRIVACY OF YOUR OWN HOME L if completely satisfied pay on the interest -free terms plainly specified. 
When we say interest -free we mean not one penny added for "interest" for 
"finance" for "credit- checking" or for "carrying charges." The net price of each 
tester is plainly marked in our ads -that is all you pay except for parcel post or 
other transportation charges we may prepay. 

SUPERIOR'S NEW MODEL 82A 

MULTI- SOCKET TYPE TUBE TESTER 
SPECIFICATIONS: 

Tests over 1000 tube types. 
Tests OZ4 and other gas -filled tubes. 
Employs new 4" meter with sealed air - 
damping chamber resulting in accurate 
vibrationless readings. 
Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence. 

Dual Scale meter permits testing of low 
current tubes. 
7 and 9 pin straighteners mounted on 
panel. 
All sections of multi -element tubes 
tested simultaneously. 
Ultra -sensitive leakage test circuit will 
indicate leakage up to 5 megohms. 

Model 82A comes housed in handsome, portable. saddle -stitched Texon case. 
Price Is $36.50. Terms: $6.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL TW -11 

STANDARD PROFESSIONAL TUBE TESTER 
Uses the new self -cleaning Lever Action 

Switches for individual element testing. 
Because all elements are numbered ac- 
cording to pin- number in the RMA base 
numbering system. the user can instantly 
identify which element is under test. 

Free -moving built -in roll chart provides 
complete data for all tubes. All tube list- 
ings printed in large- easy -to -read type. 

NOISE TEST: Phono -jack on front 
panel for plugging in either phones or ex- 
ternal amplifier will detect microphonic 
tubes or noise due to faulty elements and 
loose internal connections. 

SEPARATE SCALE FOR LOW -CUR- 
RENT TUBES- Previously. on emission 
type tube testers. it has been standard 
practice to use one scale for all tubes. As 
a result, the calibration for low- current 
types has been restricted to a small Por- 
tion of the scale. The extra scale used here 
greatly simplifies testing of low- current 
types. 

The Model TW -11 comes housed in a handsome. portable, saddle- stitched Texon 
case. Price is $47.50. Terms: $31.50 after 10 day trial then $6.00 monthly for 
6 months. 

SUPERIOR'S NEW MODEL 83A 

C. R.T. TESTER 
Tests and Rejuvenates 

ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES 
From 50 decree to 110 degree types - 
from 8" to 30" types. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton -out of the carton -in the set! 

Model 83A provides separate filament op- 
erating voltages for the older 6.3 types and 
the newer 8.4 types. 
Model 83A properly tests the red, green and 
blue sections of color tubes individually - 
for each section of a color tube contains its 
own filament, plate. grid and cathode. 
Model 83A will detect tubes which are ap- 
parently good but require rejuvenation. 
Such tubes will provide a picture seemingly 
good but lacking In proper definition. con- 
trast and focus. 
Rejuvenation of picture tubes is not simply 
a matter of applying a high voltage to the 
filament. Such voltages improperly applied 
can strip the cathode of the oxide coating 
essential for proper emission. The Model 
83A applies a selective low voltage uni- 
formly to assure increased life with no 
danger of cathode damage. 

Model 83 -A comes housed in handsome portable Saddle- stitched Texon case - 
complete with socket for all black and white tubes and all color tubes. Price is 
$38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 

TRANS-CONDUCTANCE TUBE TESTER TRANS - TYPE TYKE 

Employs latest improved TRANS 
CONDUCTANCE circuit. Test tubes un- 
der "dynamic" (simulated) operating 
conditions. An in -phase signal is im- 
pressed on the input section of a tube 
and the resultant plate current chancre 
is measured as a function of tube qual- ity. This provides the most suitable 
method of simulating the manner in 
which tubes actually operate in radio. TV 
receivers, amplifiers and other circuits. 
Amplification factor, plate resistance and 
cathode emission are all correlated in 
one meter reading. 

SYMBOL REFERENCES: Model 85 em- 
ploys time -saving symbols (, +. . A. :) in place of difficult -to- remember let- 
ters previously used. Repeated time - 
studies proved to us that use of these 

scientifically selected symbols speeded up the element switching step. As the tube 
manufacturers increase the release of new tube types. this time -saving feature 
becomes necessary and advantageous. 

"FREE-POINT" LEVER TYPE ELEMENT SWITCH ASSEMBLY marked ac- 
cording to RETMA basing, permits application of test voltages to any of the 
elements of a tube. 

FREE FIVE (5) YEAR CHART DATA SERVICE. Revised up -to -date subseauent 
charts will be mailed to all Model 85 purchasers at no charge for a period of five 
years after date of purchase. 
Model 85 comes complete. housed in a handsome portable cabinet with slip -on 
cover. Price is $52.50. Terms: $12.50 after 10 day trial then $8.00 monthly for 
5 months. 

SUPERIOR'S NEW MODEL TV -50A 

GENOMETER 
7 Signal Generators in One! 

R.F. Signal G tor for A.M. 

R.F. Signal Generator for F.M. 

Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 
Marker G tor 

A versatile all -inclusive GENERATOR 
which provides ALL the outputs for 
servicing: 

A.M. Radio F.M. Radio Amplifiers 
Black and White TV Color TV 

The Model TV -50A comes absolutely complete with shielded leads and operating 
Instructions. Price is $47.50. Terms: $11.50 after 10 day trial then $6.00 monthly 
for 6 months. 

Try any of the in- 
struments on this 
or the facing page 
for 30 days be- 
fore you buy. If 
completely satis- 
fied then send 
down payment 
and pay balance 
as Indicated on 
coupon. No inter- 
est or Finance 
Charges Added! 
If not complete 
ly satisfied re- 
turn unit to us, 
no explanation 
necessary. 

SUPERIOR'S NEW MODEL 88 

TESTS ALL TRANSISTORS 
AND TRANSISTOR RADIOS 

AS A TRANSISTOR TESTER 
The Model 88 will test all transistors including NPN and PNP. silicon, germanium 
and the new gallium arsinide types, without referring to characteristic data 
sheets. The time- saving advantage of this technique is self -evident. A further 
benefit of this service is that it will enable you to test new transistors as they 
are released! 
Model 88 comes housed In a handsome portable case. Complete with a set of Clip -on Cables for Transistor Testing; an R.F. Diode Probe for R.F. da I.F. Trac- 
ing; an Audio Probe for Amplifier Tracing and a Signal Injector Cable. Complete -nothing else to buy! Price is $38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

AS A TRANSISTOR RADIO 
TESTER 
An R.F. Signal source, modulated 
by an audio tone is injected into 
the transistor receiver from the 
antenna through the R.F. stage, 
past the mixer into the I.F. Ampli- 
fier and detector stages and on to 
the audio amplifier. This injected 
signal is then followed and traced 
through the receiver by means of 
a built -in High Gain Transistor- 
ized Signal Tracer until the cause 
of trouble is located and pin- 
pointed. 

s- 

MOSS ELECTRONIC INC., Dept. 0 -897, 3849 Tenth Ave., New York 34, N. Y. 
Please send me the units checked on approval. If completely satisfied I will pay on the terms specified with no interest 
or finance charges added. Otherwise, I will return after a 10 day trial positively cancelling all further obligations. 

Model 770 -A....Total Price $15.85 p Model TW- 11....Tota1 Price 547.50 
$3.85 within 10 days. Balance $11.50 within 10 days. Balance 
$4.00 monthly for 3 months. $6.00 monthly for 6 months. p Model 63 Total Price $52.50 Some 
Model 79 Total Prise $38.50 p Model 83.5 Total Prise $38.50 $12.50 within 10 days. Balance 
58.50 within 10 days. Balance $8.50 within 10 days. Balance $8.00 monthly for S onths. 
56.00 monthly for 5 months. 56.00 monthly for S months. p Model TV -S0A. .Total Price 547.50 Address 

o Model 77 Total Price $42.40 p Model 70 Total Prise $15.85 $11.50 within 10 days. Balance 
$12.50 within 10 days. Balance 53.65 within 10 days. Balance $8.00 monthly for B months. 
$6.00 monthly for S onths. $4.00 monthly for 3 months, p Model 88 Total Price $38.50 City Zone State 
Model 60.... ._.Total Price $42.50 C Model 82 -A Total Price $36.50 58.50 within 10 days. Balance All prices Oct . F.O.H. N.Y.C. 
512.50 within 10 days. Balance $6.50 within 10 days. Balance $6.00 monthly for 5 onths. Export Division: Rocke International Corp., 
56.00 monthly for 5 months. $6.00 monthly for 5 months. 13 East 40th St., New York 16, N.Y. 
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Frequency 

175 kc 
262.5 kc 
455 kc 
600 
1000 kc 
1620 kc 
4.5 mc 
5.0 mc 
8.1 mc 
9.1 mc 
10.7 mc 

Main Dial Vernier Dial 
Reading Reading 

175 kc 5 
264 kc 3 
455 kc 11 
595 kc 25 
1000 kc 4 
1620 kc 18 
4.5 mc 34 
5.0 mc 22 
8.2 mc 44 
9.2 mc 58 
10.7 mc 75 

TV Intermediate Frequencies 
(19.75 to 35 mc) 

19.75 mc 19.55 mc 33 
20.00 mc 19.80 mc 65 
20.1 mc 20.00 mc 72 
20.2 mc 20.10 mc 78 
20.3 mc 20.20 mc 84 
Etc. through to 35 mc. Individual dial calibra- 
tions at 100 -kc intervals, as above. 

TV Intermediate Frequencies. 
(39.75 to 50 mc) 

Charted the same as above TV frequencies 
100 kc intervals. 

at 

Remember: accurate second harmonics of the 
above frequencies are useful for checking TV 
tuner bandwidth. The 4th harmonics of the 25 -mc 
range are useful above 100 mc for FM alignment, 
etc. 

Fig. 3 -A typical frequency calibration 
chart for an rf signal generator. 

erator and again zero -beat the eighth 
harmonic of 87.5 kc with WLW. Now, 
tune the receiver to approximately 1050 
kc, and find the twelfth harmonic of 
87.5 kc, which may be very weak. Zero - 
beat again. Then tune the generator to 
262.5 kc. Adjust the appropriate coil 
slug, or trimmer, until the fourth har- 
monic of 262.5 kc is heard at 1050 kc in 
the receiver. 

At this point, note how harmonics are 
used to cross -check entirely different 
multiple frequencies at various points on 
the receiver. Even though the 700 -kc 
frequency is not an even multiple of 
262.5 kc, it has been used to check the 
exact position of the eighth harmonic of 
87.5 kc. This means the twelfth har- 
monic will be accurate at 1050 kc, the 
fourth harmonic of 252.2 kc. 

The frequencies given above are just 
examples, of course. In some parts of 
the country it may be quite impractical 
to use 700 kc. And though at least four 
generators will tune down to 87.5 kc, 
a large number will not. Use any fre- 
quencies you find expedient -the prin- 
ciple is the same. 

4. Switching to the important 455 -kc 
if portion of the rf spectrum, tune 
the receiver to 910 kc. (More than 
forty American stations broadcast on 
this frequency, so the spot should not 
be hard to find.) Adjust the slug or 
trimmer in the generator until a strong 
second harmonic of 455 kc is heard in 
the receiver. Zero -beat this harmonic 
and note the vernier dial setting of the 
instrument. When the generator is ac- 
curate at 455 kc, it is usually within 
1% at all nearby frequencies. 

5. As previously mentioned, the 
broadcast -band range (550 to 1650 kc) 
should be accurate at the open -gang 
position of 1620 kc. Because 1620 kc is 
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above the regular broadcast band, the 
generator should be aligned as close as 
possible to broadcast stations of known 
frequency by the zero -beat method. The 
1620 -kc frequency can be checked by 
noting the exact position of an 810 -kc 
second harmonic from the generator on 
the receiver dial at 1620 kc. If the re- 
ceiver setting then checks with the fun- 
damental 1620 kc of the generator, the 
instrument is correctly calibrated at 
this very useful frequency. 

At this point, a 100 -kc crystal calibra- 
tor becomes handy for checking even - 
frequency locations on the broadcast 
band. As we go higher, exact broadcast - 
frequency harmonics are important for 
checking short -wave fundamentals. If 
such a calibrator is available, simply 
capacitance -couple it to the receiver 
antenna input (wrap the calibrator out- 
put lead several times around the an- 
tenna wire). 

6. Assuming that the next generator 
range covers frequencies from approxi- 
mately 1650 kc to around 5 mc, align- 
ment is relatively easy. The low -fre- 
quency end of this range can be checked 
accurately by tuning the receiver to the 
National Bureau of Standards signal 
(WWV) at 2.5 mc. If the signal cannot 
be heard, tune the receiver back to the 
broadcast band, 1250 kc. Zero -beat the 
generator 1250 -kc fundamental with the 
receiver signal. Switch the receiver back 
to short wave, and find the accurate sec- 
ond harmonic of the 1250 -kc generator 
output and you'll be right on 2.5 mc. 
Then switch the generator back and ad- 

system 

phasing 

just the coil slug until a 2.5 -mc zero is 
obtained. Then, without altering the in- 
strument dial setting, tune the receiver 
to approximately 5 mc and check for 
the second harmonic of the 2.5 -mc gen- 
erator output and the beat between this 
harmonic and WWV. When the receiver 
is definitely tuned to 5 mc, set the gen- 
erator at 5 mc on the dial and adjust the 
trimmer until the familiar beat is heard 
between the generator and WWV. With 
a crystal calibrator on, all even fre- 
quencies, at 100 -kc intervals, may be 
noted and compared with vernier dial 
settings for chart listing, thus estab- 
lishing the necessary reset accuracy. 

7. As we progress into the higher 
frequencies (to 50 mc), the alignment 
technique remains the same. If the exact 
fundamental frequency cannot be lo- 
cated and compared with a known sig- 
nal on the receiver, use second har- 
monics of our accurately compared 
lower frequencies to determine the re- 
ceiver dial position. Then align the gen- 
erator to these settings. A 10 -mc fre- 
quency may be found accurately by 
zero- beating the second harmonic of 5 
mc from the generator with the 100th 
harmonic of a crystal calibrator. A 20- 
mc frequency can be determined by the 
resulting accuracy of our 10 -mc second 
harmonic, and so on for any other fre- 
quencies for which you wish to calibrate 
your generator. 

That's it! A complete, simple, accu- 
rate alignment system that will bring 
your rf signal generator accuracy up 
to the necessary 1% or better. END 

AN especially useful job for the scope 
is checking the phasing of a stereo 

hi -fi system. Any scope will do, and it 
requires only two microphones, prefer- 
ably high- output units though low - 
impedance mikes will work if the scope 
has enough gain. 

To check phasing, connect one micro- 
phone to the horizontal input of the 
scope -with the internal sweep off, of 
course. Connect the other microphone 
to the vertical input. Place both mikes 
in front of one speaker, and play part 
of a stereo test disc. The scope will dis- 
play a diagonal line if the inputs to the 
amplifiers from the mikes are about 
equal, and if the gain of the two ampli- 

fiers is equal. If the line isn't at a 45° 
angle from horizontal, adjust the scope's 
vertical and horizontal gain controls 
until you get a good diagonal line. 

Then place one of the microphones in 
front of the second speaker in the stereo 
system, adjust the stereo system gain 
so that volume from both speakers is 
equal, and observe the pattern. If the 
pattern is the same on the scope now 
as when both mikes were in front of one 
speaker, the two channels are in phase, 
right through the speakers. If the diag- 
onal flops over 90 °, the outputs of the 
two channels are not in phase. Reverse 
the leads to one speaker to set your 
phase straight. END 
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Coil -less 
Crystal 
Oscillator 

Years ago R -E published the circuit 
of a crystal oscillator without a coil. 
Here is a simpler modern version that 
uses the negative mutual conductance 
between grids 2 and 4 of a pentagrid 
converter tube. The 6A8 operates with 
normal dc voltages instead of the values 
in transitron and dynatron circuits. 

The resonant tank circuit is composed 
of the crystal shunted by C2, the sum 
of stray capacitances and the interelec- 
trode capacitance between grid 4 and 

By ALBERT H. TAYLOR 

cathode. Grid 2's supply resistor (R2) 
should not be higher than the reactance 
of C3, the capacitance between grid 2 
and ground. Similarly, R3 should not 
exceed the reactance of the output ca- 
pacitance C6. The diagram shows typi- 
cal values for a 6A8. R4 is selected for 
4 volts cathode bias and R5 for 90 to 
100 volts on grid 3. Or try a pentagrid 
converter tube such as the 6BE6. 

Feedback capacitor Cl must be kept 
small. If it is too large, the crystal may 

135 V 

SSEE TEXT 

OUTPUT 
90- 
I00V 1 

TC6 

*30µµf FOR 100KC; 15µµf FOR I000KC; 
5µµf FOR 6200 KC 

oscillate on spurious low- frequency 
modes or the tube may operate as a re- 
laxation oscillator independent of the 
crystal. 

For lower amplitude and purer wave- 
form, rectify and filter the output and 
apply it to grid 1 as ave bias. For lower 
and more constant amplitude, amplify 
the output with a video stage before 
rectifying. Keep the avc time constants 
small as possible with good filtering to 
prevent blocking. END 

IN PARIS PORTE DE VERSAILLES 

FROM 16" TO 20TH 

FEBRUARY 1962 

5 
th INTERNATIONAL 

EXHIBITION 
OF ELECTRONIC 
COMPONENTS 

The greatest world meeting in the field of electronics 

FÉDÉRATION NATIONALE 
DES INDUSTRIES ÉLECTRONIQUES 

23, rue de Lübeck - PARIS-16° - Passy 01 -16 

AUGUST, 1961 69 



Fig. 1 -Sine wave has equal positive Fig. 2- Complex wave generally has Fig. 3 -This sine -wave voltage is 180° and negative amplitudes. unequal positive and negative ampli- out of phase with the one in Fig. 4. tudes. 

Fig. 4 -This sine wave is 180° out of Fig. 5- Circular pattern is formed by 
two sine waves 90° out of phase. phase with the one in Fig. 3. 

The scope 
in electronics 

Fig. 7 -A pulse is a complex waveform. Fig. 8- Diagonally clipped sine wave 
has many frequencies. 

Fig. 6- Complex waves are built up 
from a number of sine waves. 

By ROBERT G. MIDDLETON 

You can do a lot 

with your scope 

Fig. 9- Combination pulse and sine 
waveform found in the Synchroguide 
circuit. 

Fig. 10- Combination sine and square Fig. 11- Combination of a pulse and a 
sawtooth. waveform. 
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Fig. 12- Output waveform from a color 
bar generator. 
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Few technicians recognize the wide 
range of oscilloscope applications in 
electronics work. Yet it performs in- 
stantly analyses which would otherwise 
require hours or days of effort to solve 
with pencil, paper and tables of func- 
tions. In this article we will show some 
of the things you can do with a scope. 

For example, let us determine the 
positive and negative portions of com- 
mon ac waveshapes. A simple sine wave 
has equal positive and negative ampli- 
tudes, as in Fig. 1. On the other hand, 
a complex wave, (Fig. 2) has unequal 
positive and negative amplitudes. The 
scope quickly and effortlessly shows 
how much of the waveform is positive 
(above the zero -volt level) and how 
much is negative (below the zero -volt 
level). 

The scope also shows the phase of 
one ac voltage with respect to another 
(Figs. 3, 4). These sine waves are 180° 
out of phase with each other. When 
checking phase, use the scope's external - 
sync function. This makes the time 
base independent of the vertical input 
signal. We drive the external -sync 
terminal of the scope from any conven- 
ient source which has the same fre- 
quency as the signals being investigated. 

present in the original sine wave. All 
the new frequencies are in harmonic 
relation to the original frequency. In 
other words, the new frequencies are 
integral multiples (2, 3, 4, 5, etc.) of 
the fundamental frequency. 

We have seen individual examples of 
a sine wave and a pulse waveform. In 
electronic circuits, we often find wave - 
shapes which are combinations of such 
basic forms. For example, in the Syn- 
chroguide circuit, we find a characteris- 
tic pulse- and -sine wave (Fig. 9). 

If we pass a square wave through a 
harmonic - distortion analyzer (com- 
monly used in audio testing), the funda- 
mental sine wave can be removed (Fig. 
10). The output from the distortion 
analyzer is a combination sine -and- 
square waveform. This is another ex- 
ample of a basic combination waveform. 

Inspection of Fig. 10 shows that the 
distortion analyzer has an inherent 
phase shift in its circuits. In other 
words, the peaks of the half -sine waves 
are not centered on the square -wave 
pattern. Instead, the peaks are shifted 
to the left of center. We see another 
important fact in Fig. 10-the peak 
voltage of the fundamental in a square 
wave has a greater amplitude than the 

An unblanked retrace in a scope pat- 
tern is not necessarily "just a nuisance." 
The experienced operator learns to look 
for information on retrace. In Fig. 13 
the forward trace is thick, and its detail 
is so highly compressed that all fine 
structure is invisible. On the other 
hand, the retrace expands the informa- 
tion, which becomes clearly visible as 
a succession of pulses. Lab scopes have 
triggered sweep and trace -expansion 
functions which make such detail visible 
in the forward trace. However, when we 
use a service scope, we must unblank 
the pattern and inspect the retrace for 
such fine detail. 

An oscilloscope can show the current 
waveform in a circuit, as well the 
voltage waveform. For example, if we 
insert a small resistor in series with 
the cathode lead of a horizontal output 
tube, the current waveform is displayed 
when the scope is connected across the 
resistor (Fig. 14). This is the waveform 
of the space (total) current in the tube. 
Or, it is the sum of control -grid, screen - 
grid and plate current. 

In this type of test, we convert cur- 
rent to voltage by inserting the small 
series resistor. It is interesting to note 
that one manufacturer is now marketing 

Fig. 13- Information expanded and 
clearly visible on retrace. 

Fig. 14- Cathode- current waveform for Fig. 15- Current waveform through a 
a horizontal output tube. resistor, both ends of which are above 

ae ground. 

A sine -wave signal looks like a sine 
wave only when displayed on a sawtooth 
time base. For example, if we apply 
one sine -wave signal to the vertical 
input terminals of the scope and another 
one to the horizontal input treminals, a 
circular or elliptical pattern appears on 
the screen (Fig. 5). In this example, 
the two sine waves are 90° out of phase. 
The pattern is not a perfect circle be- 
cause there is a small harmonic content 
in the sine waveforms. 

All waveforms which are not sine 
waves are called complex waves. Com- 
plex waves, like the one in Fig. 6, are 
built up from a large number of sine 
waves. This is readily apparent here, 
but is less obvious when examining the 
pulse waveform of Fig. 7. Neverthe- 
less, the pulse is built up from a large 
number of sine waves which we do not 
see as such in the complete complex 
waveform. 

When any waveform is distorted in an 
amplifier or other electronic circuit, new 
frequencies are generated. A simple 
sine wave has only one frequency. How- 
ever, the clipped sine wave in Fig. 8 
has a large number of frequencies not 
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square wave itself. This can also be 
shown by a mathematical analysis of 
the square wave (which is a laborious 
calculation requiring calculus). 

Another basic combination waveform 
is the pulse- and -sawtooth (peaked saw - 
tooth) wave, illustrated in Fig. 11. We 
find this waveshape across the vertical 
deflection coils in a TV receiver. The 
required amplitudes of pulse and saw - 
tooth components depend on the re- 
sistance and inductance of the deflection 
coils. When inductance is high and re- 
sistance low, we must use a waveform 
with a larger pulse component and a 
smaller sawtooth component. Otherwise, 
a true current sawtooth does not flow 
through the coils. 

A color bar signal is a good example 
of a combination pulse- and -sine wave- 
form. Fig. 12 shows a typical output 
waveform from a color bar generator. 
We see the horizontal sync pulse, fol- 
lowed by the 3.58 -mc burst and flanked 
by (R - Y) bar signals. The bar signals 
also have a 3.58 -mc frequency. They 
differ from burst only in phase. This is 
a practical example of the importance 
of phase in electronics work. 

a small magnetic probe which makes it 
possible to inspect current waveforms 
without opening the circuit. The probe 
jaws are merely clamped around any 
current- carrying wire. It is a logical 
development of the familiar clamp -on 
ac probe used with ordinary meters. 

Service -scope manufacturers are also 
marketing differential - input oscillo- 
scopes. Previously, these have been used 
only in the laboratory. A differential - 
input scope has two vertical input leads 
and a ground lead. Or it has a push - 
pull input. If we connect the two vertical 
input leads across any resistor in a 
circuit, we see the current waveform 
(Fig. 15). Such scopes have the inter- 
esting function of showing current 
waveform across resistors, both sides 
of which are above ground potential. An 
ordinary scope cannot do this. 

Why is an ordinary scope useless in 
this application ? Simply because the 
ground lead of an ordinary scope would 
necessarily short one side of the re- 
sistor to ground. On the other hand, a 
differential -input scope has two hot 
leads which are connected across the 
resistor. One of these inputs is called 
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EOR ALL 

BLACK & WHITE 

PICTURE TUBES 

2 volt /4 volt /6 volt /8 volt 
series or parallel 

electrostatic or electromagnetic 

M M ta M M IM IN UM NI MS 

7 POWER 
RATINGS 

VOLTS 
2.34 

2.68 
4.70 

6.30 

6.30 

6.30 

8.40 

e/'4'Q IOW/t 
INTRODUCES THE 

2-411/gi.te, 
IF THE BASE 

IS RIGHT 

THE BOOST 

IS RIGHT 
101 I= IN NO IIMM= MNIB= 

AMPS 
.600 

.450 

.300 

300 

.450 

.600 

.450 

A Britener with a slide switch for series or parallel 
wiring is nothing new -but those previously 
available could only be used on picture tubes 
with heater ratings of 6.3 volts, .600 amps. For 
all other heater ratings, a single -purpose auto - 
former has been necessary. 

Now Perma -Power has developed a truly uni- 
versal series /parallel Britener -one that can be 
used on ANY set without endangering the delicate 
filaments through too much boost. Only Perma- 
Power -the leader -offers you this convenience. 

You can brighten any TV picture with Penna- 
Power's 2 -Brite. If the base is right, the boost is 
right! You don't even have to take the time to 
consult a Britener Selector Guide. Just choose the 
right base style -and install with confidence. 

List Price $3.75 

femta,-Ilvet. COMPANY 
3100 N. ELSTON AVE. CHICAGO 18, ILL. 

MODEL C202 

for duodecal 
base sets 

MODEL C212 

for 1100 
button base 

sets 
(RCA type) 

t-5132" 
r MAX. 1 

600 
DIA. 

MODEL C222 

for 1100 shell 
base sets 
(Sylvania - 

Dumont type) 

ArrTION T CDN 
Service Technicians' Associations 

Club Members 

Student Groups 

Special subscription rates to RADIO- ELECTRONICS are available to associations, 

clubs, schools, employee groups, etc. For information write- G. Aliquo 

Radio -Electronics 154 West 14th St., New York 11, N. Y. 
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Vertical Input 1; the other, Vertical 
Input 2. The scope ground lead is con- 
nected to the receiver chassis. Hence, 
there are three leads to be connected 
when working with a differential -input 
scope. 

Of course, a differential -input scope 
is not limited to testing waveforms 
across resistors. We can also check 
waveforms across capacitors or induc- 
tors, both terminals of which are hot. 
Hence, electronic circuits can be tested 

VIDEO 

PIX AMPL 
DET 

L0 -C PROBES 

SCOPE 

Fig. 16- Signal voltage across a peak- 
ing coil can be di-played on the screen 
of a double -ended scope. 

CINPUT I ` 
GND 

e 

DOUBLE -ENDED INPUT 
AMPL 

TOVERTAMPL 

INPUT 2 

Fig. 17 -Two vertical attenuators are 
used in a differential -input scope. 
much more completely when a differ- 
ential -input scope is used. It eliminates 
much of the guesswork from electronic 
servicing. 

For example, Fig. 16 shows how to 
connect a differential -input scope across 
the shunt peaking coil in a video ampli- 
fier to check the waveform across the 
coil. Each of the series peaking coils 
can be checked in the same manner. 
We use a low- capacitance probe on each 
vertical input cable to minimize circuit 
loading and waveform distortion. 

A differential -input scope, of course, 
has two vertical attenuators (Fig. 17). 
The attenuators are required, as in an 
ordinary scope, to avoid overloading and 
to set the vertical gain. Thus, there are 
more controls to contend with than we 
are used to. 

You will find that there is no better 
way of learning how to use a scope than 
practical experience. This is what counts 
in the long run. Make a practice of 
using your scope on every electronics 
job that comes to the bench. This most 
useful instrument will soon lose its 
mystery. END 
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r-DX -16 Super Deluxe TV KITS 
70° or 90° - operating all 17 ". 21 ". 24" and 27" PICTURE TUBES 

* Produces a 16 -Tube Chassis with 30 -Tube performance. * Latest Intercarrier Circuitry and Multi- section Tubes. * Standard Neutrode Tuner for Selectivity & Fine Definition. * All Video and I.F. Coils factory pre -aligned and tuned. * Large 250ma Power Transformer for dependable service. * 12" Speaker or Twin -cone 6" x 9" Speaker. 

Includes LIFE -SIZE step -by -step Building Instructions 

Most Up -To -Date and Practical Course in Television 

COMPLETE KIT 
with SET of WESTINGHOUSE TUBES$fl3.49 

4- 6(116, 6U8, 6T8, 6C4, 12 I17. 6SN7, 61106, 6W4. 6K6. 
1%2B, 5U4. 6BN4, 6GC8, Incl. In the Tuner (less CRT) 

sold on EASY- PAYMENT -PLAN Buy LIFE -SIZE Instructions -$2.49 -and buy Pella as you build. 

Dimension 17[ //z^ W x 1. D 
Shipping wslght 40 lbs. 

Also 

23" TV CABINET KIT .. $28'47 

BUILD IT: CABINET= TV CHASSIS 
Comparable to the type that Top Mfrs. use on high priced TV sets. 

CABINET KIT with 90% of the job done, Includes - 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 

And EASY -TO- FOLLOW ASSEMBLY INSTRUCTIONS 
Front. Top and Sides supplied in a beautiful Piano Finish Knob panel 
undrilled For matching Mask specify type or number of CRT used. 
Same price -Mahogany, Walnut or Blond. (Shipping weight 36 lbs.) 

21" CABINET KIT 26 "H.25 °W,22 "D$26" 
24" or 27" TV CABINET KIT .. 538.47 2:" r 43° FRONT SECTION $19.45 

for flush to wall o tiny.... 

TECH -MASTER #2430 -B 
Chassis-L 

OWER 
#630 C 

TV 
IRCUITRY 

Complete ready to play, including Tubes, etc. (less CRT) $175.85 Brochure on request 

Debunks the idea of high prices -on HI -FI. STEREO & TEST EQUIPMENT. See page 24 -send 
order to us on any items shown . . . Free Catalog on entire Line on request. 
EICO BOOK "GUIDE TO HIGH FIDELITY" regular 506 Now 25c prepaid 

70° TV CONVERSION KIT all Essential Parts $11.97 TV AGC KIT, ono I..te t. t. :mi instructions 54.59 
90" TV CONVERSION KIT an Essential Parts 13.97 AC -DC PHONO AMPLIFIER inc1 .12AT6,SOCS,35WA5.98 

110° TV CONVERSION KIT all Essential Parts 15.98 12" UNIVERSAL TWIN -CONE SPKR.e.s magnet5.97 

EICO 

TUBULAR CONDENSERS -85 °C TOP QUALITY -Equally as good for Radio or TV work 
.0047 -400v. .01 -400v, .02.400v, .047 -400v, .001 -600v, .0047 -600v, .01-600v, .02-600v, .03 -600v 56 ea. 

.1 -400v, .25 -400v. .47-400v, .047.600v, .1.600v, .25 -600v, .001- 1000v, .0047- 1000v, .01- 1000v, Sc ea. 

.031- 1000v, .047- 1000v, .1- 1000v, .001.1600v. .03- 1600v, .05.1600v. .005- 3000v. .001.6000v, 14g eo. 

ELECTROLYTIC CONDENSERS -85 °C 1.50v, 1.150v, 2-450v, 25 -50v, 8-150v 19c ea. 

20/20 -150v, 50/30 -150v. 40 -150v, 10-450v, 20 -450v, 30 -450v, 40 -450v, 60 -450v, 80-450v 346 ea. 

CARBON RESISTORS -Regular factory stock in Stackpole, Speer, etc. 
1/2 WATT 10% 10. 20. 39, 47, 68, 100, 120, 150, 270. 330, 390, 470. 560, 680, 820, 1k5' 2c 

1/2 WATT 10 % 1800, 2700. 3300. 3900, 4700. 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k52...24 
V2 WATT 10% 33k, 39k, 47k. 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330kí? 2c 

1/2 WATT 10% 390k, 470k, 560k, 680k, 820k,13 1. 1.2, 1.5, 2.2, 6.8, 10, 15 MEG'! 26 

1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, 1k, 1800, 2700, 470052.. 36 

1 WATT 10% 6800. 10k, 15k, 18k, 22k, 27k. 33k, 39k, 47k, 68k, 82k, 100k, 150k. 470k, 680k12 36 

2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 16k, 22k, 100k. 4701(0.... 46 

WIREWOUND RESISTORS 5 -10w, 15 -10w, 20 -10w, 50 -10w, 70 -10w, 100 -10w 16c 

150 -10w, 220 -5w, 280 -10w ,350- 5w,500- 5w,650- 10w,680.10w, 820-5w, 1K -10w. 1500 -10w, 1800 -5w 16c 

2K -10w, 2500 -10w. 3K -10w, 5K -10w, 6K -10w, 7K -10w, 8K -10w. 10K -10w, 15K -10w, 20K-10w 16c 

CERAMIC CONDENSERS 1, 2, 3, 5. 6, 10, 22, 25, 47, 50. 51, 56, 82, 100, 120, 150 nmlf 3t 

CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k. 5k, 6800, 10k mmf 3e 

MICA CONDENSERS 5. 25, 50, 60, 68. 75, 100, 120, 150, 220, 270. 330, 470, 510 mmf 30 

MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800. 8k, 10k mmf 30 

El 1 - 5" PM SPEAKER am oleo #5 magnet $1 
1 - 4" PM SPEAKER alnico #5 magnet $1 
1 - 3" PM SPEAKER alnico z5 magnet SI 
1 - 31/2" TWEETER SPEAKER for HI -FI $1 
5 - SETS SPEAKER PLUGS wired $1 
3 - AUDIO OUTPUT TRANS.soLS typo, $1 
2 - AUDIO OUTPUT TRANS. 50L6 push -pull $1 
3 - AUDIO OUTPUT TRANS. 6K6 or OV6 type $1 
3 - I.F. COIL TRANSFORMERS 456 ae $1 
3 - I.F. COIL TRANSFORMERS 10.7 me. FM $1 
3 - I.F. COIL TRANSFORMERS 282 tic (auto), $1 
40 -ASST. PRECISION RESISTORS best slum 51 
5 - SELENIUM RECTIFIERS 65ma list $1.50 ea S1 
4 - SELENIUM RECTIFIERS 75ma $1 

O 2 - SELENIUM RECTIFIERS 3ooma SI 
1 - SELENIUM RECTIFIER $Enna $1 
1 - TV RATIO DETECTOR COIL 4.5mo $1 
1 -TV RATIO DETECTOR COIL l0.7mc $1 

ea. 
ea. 
ea. 
ea. 
ea. 
ea. 
ea. 

ea. 
ea. 
ea. 

ea. 

ea. 

ea. 

ea. 

1 -TV SOUND I.F. COIL 4.5mo $1 
$15 - "JACKPOT" TELEVISION PARTS 51 
50 - ASST. MOLDED CONDENSERS shorlleads 51 
20 - WIREWOUND RESISTORS .,o ohm tow 51 
2 - SILICON RECTIFIERS soorna 51 
1 - SILICON RECTIFIER 750mn Si 

El 1 - LB. SPOOL ROSIN CORE SOLDER Si 4 -50' SPOOLS HOOK -UP WIRE 4 colors 51 
10 -6' ELECTRIC LINE CORDS with plugs 51 
j 10 - 6' RESISTANCE CORDS 4silohmwithplugs $1 50' -2- CONDUCTOR ZIP CORD No. l8 51 

5 - TV CHEATER CORDS with both plugs 51 
5 - TV CRT. SOCKETS .with 18. meads $1 
5 -Hi -VOLT. ANODE LEADS with 18" leads $1 

50 - STRIPS ASST. SPAGHETTI best sizes 51 
100 - ASST. RUBBER GROMMETS best sizes $1 
100' - TWIN LEAD -IN WIRE 30051 heavy duty $1 
50' - FLAT 4- CONDUCT. WIRE many purposes $1 

"ONE DOLLAR 
As much as $IS worth - Everything Brand New 
and sold to you with a money back guarantee. 

DEDUCT 10%QOF510OROVER 
(ON DOLLAR BUYS) 

Plus a FREE SURPRISE PACKAGE 
25' - INSULATED SHIELDED WIRE $1 
3V - TEST PROD WIRE deluxe (red or black) 51 
10 - DIODE CRYSTALS 1N34A $1 

El 300 -1/2 WATT RESISTORS shortleads S7 
20 - TUBULAR CONDS..47 -ts00v (tests 600 o) 51 
100 - ASST. 1/2 WATT RESISTORS some 5% $1 
70 - ASSORTED 1 WATT RESISTORS " " 51 

35 - ASSORTED 2 WATT RESISTORS "' S1 
50 - ASST. TUBULAR CONDENSERS Si 
50 - ASSORTED FUSES popuar sa'z.. S1 

75 - 100K 1/2 WATT RESISTORS 10 % $1 
75 - 470K11 1/2 WATT RESISTORS Si 
20 - ASST. WIREW'ND RES.s, lo, 20 watt 51 
4 - DIODE CRYSTALS 1 -1N60 2 -1N64 1- 169, 51 

4 - DIODE CRYSTALS 1N64 . S1 

4 - DIODE CRYSTALS 1N60 Si 
100 - ASST. CERAMIC CONDENSERS Si 
35 - ASST. DISC CERAMICS hest numbers 51 
50 - ASST. MICA CONDENSERS some in 503 51 6 -ASST. SLIDE SWITCHESsp,t. dpdt, etc S1 

3 - ASST. TOGGLE SWITCHES,pst, dpdt, etc S1 
15 - ASST. ROTARY SWITCHES $1.5 worth 51 
100' - FINEST NYLON DIAL CORDbest size 51 
200 - SELF TAPPING SCREWS ps x V/2" S1 

-35 -ASST. RADIO KNOBS ,ere., .end pvsh.on 51 
100 - ASSORTED KNOB SET -SCREWS Si 
25 - ASSORTED CLOCK RADIO KNOBS 51 
600 - ASST. H'DWARE screws, nuts, rivets, etc S1 
35 - ASST. SOCKETS,ctal, novel and miniature 51 

O 25 - ASST. PRINTED CIRCUIT SOCKETS 51 
10 - ASST. VOLUME CONTROLS less switch S1 
5 - ASST. VOLUME CONTROLS with switch 51 
20 - ASST. PILOT LIGHTS popular types. S1 
10 - PILOT LIGHT SKTS. bayonet type, wired 51 
50 - ASST. TERMINAL STRIPS I. 2, 3. 4 log 51 
10 - ASST. RADIO ELECTRO. CONDENSERS S1 
5 - ASST. TV ELECTROLYTIC CONDENSERS S1 
25 - ASST. MICA TRIMMER CONDENSERS 51 
45 - TUBULAR CONDENSERS .ú47-1 e-v Si 
2 - ELECTROLYTIC COND. 40/40.450e $1 
3 - ELECTROLYTIC COND.5o /3o-isov Si 

11 25 - ASST. PEAKING COILS popular types 51 
35 - DISC. CERAMIC CONDENSERS 5 loommr $1 
25 - ASST. RADIO DIAL POINTERS S1 
8 - ASST. LUCITE CASES Windy for parts Si 
3 - ASST. SIZES RADIO CHASSIS PANS SI 
3 - VARIABLE CONDENSERS.cul er 420 /162mfd,S1 
12 - RADIO OSCILLATOR COILS456 he Si 
4 - OVAL LOOP ANTENNAS asst hl -gam typesS1 
3 - LOOPSTICK ANT. Ili., ferrite adjustable -51 
3 -7/2 MEG VOLUME CONTROLS with switch.$1 

g5- ASST. 4 WATT WIREWOUND CONTROLS S1 
5 -V2 MEG VOLUME CONTROLS less switch .51 
5 -1 or 2 MEG VOLUME CONTROLS( /switch .51 
10 - SURE GRIP ALLIGATOR CLIPS S1 
1 -GOLD GRILLE CLOTH l4 ". l4" or 12 "xl6" Si 
10 - SETS PHONO PLUGS and PIN JACKS 51 
2 - 52.50 SAPPHIRE NEEDLES 4000 playings Si 
I - RCA 70° FLYBACK TRANS. #75240 $1 
1 - 90° FLYBACK TRANS. 1w-I. schematic 51 
3 - TODD 60' DEFLECTION YOKES Si 

1 - $7 INDOOR TV ANTENNA ht -gam 3 section $1 
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.S1 
15 - ASST. TV COILS -gym, . peaking, .width. etc. SI 

S15 - ASST. STANDARD TUNER VHF STRIPS.S1 
6 - ASST. STANDARD TUNER UHF STRIPS 51 
35 - MICA COND. 20-SO mmf & 15-68 mmf $1 
35 - MICA COND. 20-100 mmf & IS -270 mmf Si 
35 -MICA COND. 20-470 mmf &15- 680mmf Si 
35 - MICA COND. 20-820 mmf & 15 -1000 mmf $1 
35 - MICA COND. 20 -2200 mal & 15 -2400 mm 51 35 -MICA COND. 20- 6800mmf &IS- I0000mmf 51 
35 - CERAMIC COND. 20-5 mmf & 15-10 mmf $1 

35 - CERAMIC COND. 20-25 mmf & 15-47 mmf 51 

35 - CERAMIC COND. 2056 mmf & 15-82 mmf 51 

35- CERAMIC COND. 20-100 mmf & 15-150mmf 51 

35 - CERAMIC COND. 20-270 mmf & 15-470 rem( $1 

35 - CERAMIC COND. 20 -1000 mmf & 15 -1500 mm $1 

35 - CERAMIC COND. 20 -2000 mmf & 15 -5000 mmf $1 

0 
2 - TOP BRAND TUBES 35W4 Si 
4 - TOP NAME 1U4 TUBES also serves as 1T -i Si 

TOP NAME TUBES OZ4, 1B3, 1X28, 5U4, 
6AC7, 6AX4, 6Cß6, 6J6, 6K6, 6U8, 6V6, 
6SN7, 6X8, 12AU7, 12AX7, 50L6 Each $1 

3 - TV ALIGNMENT TOOLS assortment .1...51 
3 -TV ALIGNMENT TOOLS assortment 0r. ..$1 
3 - TV ALIGNMENT TOOLS assortment r3...51 
3 - TV ALIGNMENT TOOLS assortment ra...51 
3 - TV ALIGNMENT TOOLS assortment #5...51 

EACH ALIGNMENT TOW, is different and valued at over $1 

HANDY WAY TO ORDER- Simply tear out advertisement 
and pencil ark items wanted (X In square is sufficient); 
enclose with money order or check. You will receive a 
new copy of this ad for re- orders. 
ON SMALL ORDERS -Include stamps for postage, excess 
will be refunded. Larger orders shipped express collect. 

BROOKS RADIO &TV CORP., 84 Vesey St., Dept. A, New York 1, N.Y. COrfland°72359 
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ELECTRONIC 

MONITOR 

(Left) Front panel of Monitor. Dial scales on transparent plastic discs are attached to knobs. (Right) Side view. 

ELECTRONIC MONITOR 
Is a Wide -Range Timer 

12`.,0µF 

25V 
EACH 
SEE TEXT 

s. o 
qq 

117VAC I 

PUSH TO START t 
s2-u I2AU7 

+ + 

C2 C3 

SECONDS 

46 MINUTES 
7.5K 
25W R7 

250K 
2W 

VI-o 

R5 
100K 

6 

HOUR S _T S2 -b' 
RS oo R4 

2 EG 10K 

8K RELAY 

125V 
50 MA 

2 + Clro+ CIb 
R 20;1 

150V R3 

6.3V/2A 3.9K/2W 

RI-1,000 ohms, I watt 
R2- 22,000 ohms, 2 watts 
R3 -3,900 ohms, 2 watts 
R4-pot, 10,000 ohms 
RS-- 100,000 ohms, 1/2 watt 
R6 -pot, 7,500 ohms, linear, 25 watts or larger 
RIS -pot, 250,000 ohms linear, 2 watts 
R8 -pot, 2 megohms, linear, with spst switch 
C1 -20 -20 µf, 150 volts, dual electrolytic 
C2, 3 -1,250 µf, 25 volts, electrolytic, see text 
SI -onoff switch on R8 
S2 -dpdt spring- return pushbutton switch 
RY -8,000 -ohm plate- circuit relay 
VI -12AU7 
T -power transformer, 125 volts at 50 ma, 6.3 volts 

at 2 amperes (Stancor PA -8421 or equivalent) 
Panel- mounted pilot -light assembly 

(Dialco 431 and lamp or equivalent) 
Socket, 9 -pin miniature 
Ac receptacle 
Crtassis, panel and miscellaneous hardware 
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@PILOT By 
B. E. WRIGLEY 

Schematic of Monitor. S2 is 
shown in position to discharge 
C2, C3. Pressing button (S2) 
charges capacitors from tap 
on voltage divider across pow- 
er supply. If desired, a sec- 
ond outlet may be used in 
place of the pilot light. 

A timer that turns equip- 
ment on (or off) for a length 
of time that varies from one 
or two seconds to more than 
two hours. 

Dual -section tube serves as 
relay control tube and power- 
supply rectifier. 

THE fascination of relay action and 
R -C combinations to control time 
delay has made the electronic 
timer one of the more popular 

construction projects. Most timers are 
limited to a specific use (e.g., photo - 
timer) because they use a single con- 
trol. It is technically possible -with 
vernier control and dial spread -to ex- 
tend the calibration of timers. In prac- 
tice, it doesn't work out very well to 
try to calibrate beyond the range either 
of seconds, minutes, or hours. But by 
using three controls in tandem, you 
can, within the same instrument, time 
any of these three ranges with accuracy. 

The Electronic Monitor uses one tube -a dual- triode 12AU7 -with one half 
acting as power supply rectifier. Two 
high- capacitance low- voltage capacitors 
C2, 3, (one unit could be used to match 
the total capacitance) in parallel store 
a charge to place a positive voltage on 
the grid of the relay control tube. (The 
capacitors in the original unit are sur- 
plus and may not be available to the 
average builder, but a pair of 1,000 -µf 
capacitors may be substituted.) This 
activates the plate- current relay and 
closes a set of contacts that supply 
power to an external outlet. Discharge 
is controlled by the three pots, R6, R7, 
R8. They drain the capacitors at a rate 
determined by their setting until the 
voltage on the grid of the control tube 
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drops below the preset level required to 
cut off plate current and open the relay. 
This level is set by the cathode pot, R4. 

S2 is a dpdt pushbutton switch. Hold 
it down to apply a positive voltage to 
the capacitors, charging them to the 
required voltage. The voltage is drawn 
from a voltage divider in the power 
supply. When the relay is activated, 
release S2 and the timing cycle begins, 
since S2 in its normal position grounds 
the control pots and discharges the 
capacitors through them. 

The relay has spdt contacts which, 
in the normally open position, close a 
circuit to a large pilot light which 
functions as an indicator and, if prop- 
erly selected, as a darkroom light. If 
desired, a second power outlet could be 

* controlled from this relay switching 
position. Then the monitor could turn 
on an appliance after a desired time 
interval. 

The unit is best calibrated with a 
stop watch, but an electric clock with 
a sweep second hand plugged into the 
outlet controlled by the timer will work 
well. The dials are marked by trial and 
error -a process not too tedious if 
linear pots are used. In theory, it should 
be possible to calibrate the pots on the 
basis of the R -C constant. But because 
of inadequate voltage regulation and 
the use of other than precision com- 
ponents the discharge time will not 
be exactly in accordance with the time 
constant. 

The time constant is approximately 
10,000 ohms per minute in the circuit 
illustrated. Therefore, the pots were 
chosen to give overlapping ranges of 
from 0 -40 seconds, 0 -20 minutes, 0 -21/2 
hours. In operation, the time range is 
selected and the proper control set to 
the desired time interval. The other 
pots must be zeroed. Although it might 
seem possible to time to the second 
with an interval as great as the full 
range, such calibration is not possible. 
However, the hour range is accurate 
within a minute, the minute range 
within a few seconds, the second range 
within the calibrator's ability. 

The unit illustrated works well as a 
phototimer, a phone call- duration indi- 
cator and an egg timer. It also brews 
coffee in the pot or cooks chicken in an 
electric skillet with aplomb. Whatever 
the use, make certain that the relay 
contacts are equal to the power load of 
the unit to be controlled. 

The monitor was built on a discarded 
surplus utility box 6 x 6 x 21/4- inches 
with an 8 x 6 -inch pressed -wood panel. 
Any chassis and panel will do. The size 
is determined primarily by the size of 
the electrolvtics and by the space 
allotted to the dials of the tuning con- 
trols. In the pictured unit, dials were cut 
from polystyrene and small instrument 
knobs cemented to them for mount- 
ing. Dial marking was done with a hot 
darning needle and decals were added. 
Although the illustrated dials are close - 
calibrated only on the lower end of the 
applicable range, they may be cali- 
brated to the smallest division con- 
venient to the size of the dial and the 
patience of the builder. END 
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What's Your 
Parallel -bulb Puzzler 

The theory of operation is based on 
the fact that a series -resonant circuit 
will pass a maximum current when it 
is in resonance with the frequency of 
the supply source. In this case it is 60 
cycles. Included in the circuit is also 
a resistor in the form of a 75 -watt bulb. 
By changing any one of the three values 
-inductance, capacitance, resistance - 
we upset the balance of the resonant 
circuit, and thereby decrease the cur- 
rent. 

To make this puzzler, select a filter 
choke of about 0.5 -henry inductance and 
about 60 ohms do resistance. Set up 
the experiment as shown in the fig- 
ure, using any available filter choke 
handy. Start with a 1 -µf nonelectrolytic 

ADDED CAPACITANCE 
(SEE TEXT) 

--1H- 
1 a 

I17 vaC-60'lL 

FILTER 
CHOKE 

F-75W 

40W 

capacitor. Turn the 40 -watt bulb into 
the socket. If it lights, turn it out 
again and add another 1 -pf capacitor in 
parallel with the first. Continue this 
in small steps, adding preferably 0.5 -sf 

July 
Solutions 

capacitors until the 40 -watt bulb fails 
to light. Now turn in the 75 -watt bulb, 
and it should glow. All that remains 
is to connect three similar sockets and 
insert in them bulbs of smaller wat- 
tages, such as a 25, 15 and another 15. 

A word of caution when working on 
your experimental hookup: You are 
leading line voltage out onto your bench 
-be careful ! Also the capacitors store 
up a considerable charge -don't think 
the circuit is "dead" when you pull the 
plug. Screw in a lamp and discharge 
the capacitor. And, be sure you have 
only one bulb turned into its socket when 
you are experimenting for the proper 
value of capacitance. 

When you get the proper value, a 
single capacitor (or two if necessary to 
get the correct value) may be sub- 
stituted and the unit built into a box for 
demonstration purposes. It is a good 
idea, as stated before, to make the top 
panel plastic and keep the wiring in 
plain sight so the parallel connections 
can be seen plainly. This adds greatly 
to the mystification. 

Observe that, by taking resistance 
out of the resonated circuit (turning the 
bulbs in decreases the resistance in the 
parallel bulb circuit), we do not unbal- 
ance the resonant period greatly. On 
the other hand, by increasing resistance 
(turning the bulbs out), we reach a 
definite point where the circuit suddenly 
drops out of resonance. 

Black Resistor Box 

Resistance between A and B is 30 
ohms; between B and C 40, and between 
A and C, 50 ohms. The easy answer is 
at the left. But, where resistors can be 
hooked up in Y- formation, they can 
also be hooked up in delta with the same 
results, as shown at the right. 

What's the Trouble 
Since the set was nearly new, the 

shop technician decided to make a 
couple of localizing checks before pull- 
ing the chassis (always a good idea). 
He replaced the 6EM7 vertical oscilla- 
tor output again, but, as the outside 
technician had noted, it did not cure 
the fault. Looking at the circuit, he saw 
that the sync separator might be 
introducing the bar, or that perhaps 
the video amplifier was in some way 
superimposing the bright bar. The shop 
technician localized the trouble to these 
stages by pulling one tube, the 6EB8, 
which was both the video amplifier and 
the sync separator. With the 6EB8 out, 
the bright bar disappeared. A new 
6EB8 cured the trouble. The original 
tube was checked and found to have a 
slight leakage from heater to grid and 
heater to cathode of the triode section. 

B B 

Notes on June Puzzles 
The frequency- divider puzzle was an- 

swered by a number, all of whom sug- 
gested that a feedback from stage 4 to 
stage 3 would give the effect of an 
extra four counts, and thus produce 
an output at the count of 12. Two 
methods of solving the problem of re- 
setting the counter were proposed. 

The Voltage Jungle 
It appears that by using aiding and 

bucking circuits in an autotransformer 
configuration, two more voltages may 
be added to the 21 given by the author. 
This gives us 23 voltages: 19.2, 23, 
28.75, 38.4, 46, 57.5, 69, 76.8, 86.25, 
92, 96, 115, 138, 143.75, 153.4, 172.5, 
191.7, 230, 287.5, 345, 460, 575 and 690. 
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RESIDENT SCHOOL COURSES IN 

LOS ANGELES AND NEW YORK CITY 

START YOUR CAREER 
IN ELECTRONICS NOW 

AT RCA INSTITUTES... 
hoose from t is list 

Course Qualifications Length of 
Course 

A Advanced Electronic 
Technology (T -3) 

High School grad, with 
Algebra, Physics 
or Science 

Day 21/4 yrs. 
Eve. 63/4 yrs. (N.Y.) 

41/2 yrs. (L.A.) 

B Television and General 
Electronics (V -7) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 11/2 yrs. 
Eve. 41/2 yrs. (N.Y.) 

3 yrs. (L.A.) 

C Radio and Television 
Servicing (V -3) 

2 yrs. High School, 
with Algebra, Physics 
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Day. 9 mos. 

Eve. 21/4 yrs. (N.Y.) 
11/2 yrs. (L.A.) 
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Electronic 
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2 yrs. High School, 
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H Computer 
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Technical 
Writing (V -10) 
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Day 9 mos. 
Eve. 21/4 yrs. 

K Digital Computers Electronics background Eve. 3 mos.e(L.A.) 

L Preparatory Math & 
Physics (P -0) 
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Address 
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(please print) 

For Home Study Courses See Ad On Opposite Page 

By ED BUKSTEIN* 

INDUSTRIAL 
ELECTRONIC 
DICTIONARY 

This second installment runs from barrier -layer 

cell to capacitive storage welding 

Barrier -layer cell: A type of photocell that develops a small 
amount of voltage in proportion to the amount of illumina- 
tion it receives. The barrier -layer cell is also known as a 
photovoltaic cell. 
Binary circuit: A circuit having two stable states and switch- 
ing from one to the other each time it receives an input 
pulse. The two sable states of the binary circuit shown in 
Fig. 3 are Vl below cutoff and V2 conducting, and VI con- 

VI 

INPUT 

Bi- 

PUSH TO RESET 

- (BIAS) 

OUTPUT 

Fig. 3- Binary circuit requires two input pulses for each 
complete cycle of operation. Reset switch starts circuit with 
right -hand tube conducting. 

ducting and V2 below cutoff. Each time a negative pulse is 
applied to the circuit's input, the tube previously conducting 
is driven below cutoff. The increasing plate voltage of this 
tube raises the opposite grid above cutoff, reversing the 
state of the circuit. Since two input pulses are required for 
a complete cycle of operation (the first pulse reverses the 
circuit; the second pulse restores it to its starting condition), 

*Northwestern TV & Electronics Institute, Minneapolis, Minn. 
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building your own radio 
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quality 6 -tube superhetero- 
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the circuit functions as a 2 -to -1 fre- 
quency divider. (The binary circuit is 
also known as a bi- stable multi -vibrator, 
Eccles -Jordan circuit, trigger circuit 
and flip -flop.) 

The manual reset switch in Fig. 3 is 
used to remove the bias momentarily 
from V2, allowing it to conduct and 
establishing the starting condition (V1 
below cutoff and V2 conducting). This 
is the off condition of the circuit. When 
an input pulse is applied, V2 is driven 
to cutoff and V1 conducts. This is the 
on condition of the circuit. 
Binary counter: A pulse- counting instru- 
ment consisting of a number of binary 
circuits connected in cascade. Fig. 4 
shows the switching actions which occur 
in a four -stage binary counter. 'At the 
start, all stages are off. The first stage 
turns on when the first input pulse is 
applied, and turns off again when the 
second pulse is applied. As the first 
stage turns off its left -hand tube con- 
ducts and the decreasing plate voltage 
provides a negative trigger pulse to 
turn on the second stage. Each stage is 
turned on and then off by each pair of 
trigger pulses it receives, and each 
stage generates a trigger pulse (for 
the following stage) when it returns to 
the off condition. As a result, two input 
pulses must be applied to the first stage 
to turn on the second stage. Four in- 
puts to the first stage will turn on the 
third stage, and eight inputs to the first 
stage will turn on the fourth stage. 

To provide a front -panel indication 
of the number of input pulses the 
counter has received, a neon lamp is 
connected to each stage (across the 
plate load of the left -hand tube). There- 
fore, the light will be lit when the stage 
is on. The four lights are numbered 1, 
2, 4 and 8 (Fig. 4) and the pulse count 
is indicated by the lights that are on. 
After 6 input pulses, for example, lights 
2 and 4 will be lit. After 11 pulses, 
lights 1, 2 and 8 will be lit; etc. 

A four -stage binary counter has a 
counting capacity of 2' or 16. All four 
stages (Fig. 4) are off again after 16 
input pulses have been applied. At this 
time, the last stage produces an output 
pulse and the switching actions listed 
in Fig. 4 are repeated for the next 
group of 16 pulses (17 through 32 
inclusive). For a greater counting 
capacity more stages may be connected 
in cascade. Five cascaded stages will 
have a capacity of 2' or 32; six stages 
in cascade will have a capacity of 2° 
or 64, etc. The additional neon lamps, 

256 
128 

64 
32 

16 

B 
4 

2 

1 i 

BINARY 0 0 I 0 0 1 = DECIMAL 277 
BINARY I o 0 I. " 25 

BINARY I 0 I = " 13 

Fig. 5- Binary system of notation uses 
only two symbols -O and 1. Positional 
values from right to left are 1, 2, 4, 8, 
16, etc. 
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STAGE STAGE STAGE 

1 
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STAGE PULSES 

OFF OFF OFF OFF 
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OFF OFF (D I OFF 
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OFF al I OFF OFF 4 

OFF OFF 5 

ao 
OFF 

OFF OFF OFF 

OFF OFF 

OFF 

OFF 

OFF OFF 12 

OFF 13 n OFF 

6 

7 

8 

OFF 10 

14 

15 

OFF OFF OFF 16 
Fig. 4 -Four -stage binary counter has 
16 combinations of on and off. Neon 
lamps numbered 1, 2, 4, and 8 indicate 
pulse count. 
one for each stage, are numbered 
according to the binary sequence: 1, 2, 
4, 8, 16, 32, 64, 128, etc. 
Binary notation: A number system using 
only two symbols: 0 and 1. (The famil- 
iar decimal number system uses 10 
symbols: 0, 1, 2, 3, 4, 5, 6, 7, 8 and 9) . 

The ones and zeroes of the binary sys- 
tem are referred to as bits rather than 
digits. The binary numbers 101, 101110, 
and 11010110 are therefore three -bit, 
six -bit, and eight -bit numbers. 

In the decimal system of notation, the 
digits (from right to left) represent 
units, tens, hundreds, thousands, etc. 
By contrast the bits of a binary number 
(from right to left) represents units, 
twos, fours, eights, sixteens, etc. As 
shown in Fig. 5, binary number 1101 
therefore means one 1, no 2, one 4, and 
one 8, and is therefore equivalent to 
thirteen in the decimal system (1 + 
4 + 8 = 13). 

In digital computers and control 
equipment, quantities are expressed in 

binary notation because each bit can be 
stored in a binary stage (on = 1, 
off = 0), in a ring -shaped magnetic 
core (clockwise magnetization = 1, 
counterclockwise = 0), in a punched 
paper tape (hole in tape = 1, no hole 
= 0), etc. Because these two -state cir- 
cuits and components are simpler and 
less critical in design than ten -state 
circuits and components, the use of 
binary rather than decimal notation 
permits a considerable reduction of 
circuitry. 
Binary scaler: Same as binary counter. 
Bucky grid: An assembly of alternate 
strips of lead and wood used in conjunc- 
tion with X -ray equipment. The Bucky 
grid is placed between the specimen to 
be examined and the photographic film 
(Fig. 6). In passing through the speci- 
men, some of the X -rays are scattered 
and emerge at various angles. These 
scattered rays tend to fog the film and 
to reduce the contrast. The Bucky grid 
prevents scattered rays from reaching 
the film. 

FROM X -RAY TUBE 

X -RAY 
BEAM 

SPECIMEN 

SCATTERED CATTERED 
RAYS 

WOOD 

PHOTOGRAPHIC FILM 

Fig. 6- Scattered x -rays are absorbed 
by lead strips of Bucky grid. Straight - 
line radiation passes through wood 
strips to photographic film. 

As indicated in Fig. 6, the scattered 
rays strike the sides of the lead strips 
and are absorbed. Straight -line radia- 
tion reaches the film by passing through 
the wood between the lead strips. The 
Bucky grid is moved about during the 
exposure time to prevent X -ray shadows 
of the lead strips from appearing on the 
film. 

C 

Capacitive storage welding: A form of 
resistance welding in which energy is 
stored in a bank of capacitors and then 
released to produce the weld. The 
capacitors are charged from a dc source 
and then discharged through the pri- 
mary of the welding transformer (Fig. 
'7). The resulting current flow in the 
secondary circuit produces enough heat 
to weld the metals. To BE CONTINUED 

INPUT 
VOLTAGE 

WELDING 
TRANS 

ELECTRODE 

METALS TO 
BE WELDED 

ELECTRODE 

Fig. 7- Capactive storage welder allows 
charged capacitors to discharge through 
primary of welding transformer. Sec- 
ondary current produces heat to weld 
metals. 
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Now is the time 
to come to the aid 

of your párty 

ELECTRO VOICE High -Fidelity Speaker System 

P.S. 7 yoc r school, church or club 
needs a tough high -quality, all -purpose 

speaker, the smart choice is an 
Elect.o -Voice Musicaster. 

The more you enjoy outdoor living, 
the more you'll enjoy the Electro -Voice 
Musicaster -world's finest weather- 
proof loudspeaker system. 

A Musicaster will add to your fun 
wherever you are. Whether you're 
dancing under the stars, swimming in 
the pool, or relaxing around the 
barbecue in the backyard, music from 
a Musicaster adds the pleasure of 
outdoor high -fidelity music from your 
present Ni -Fi system, radio, phono- 
graph or TV set. 

It's easy to connect for permanent' 
use outside, or you can simply move 
your Musicaster into the recreation 
room for year -'round pleasure. 

Designed for indoor -outdoor use, the 
E -V Musicaster obtains high- fidelity 
response from a heavy -duty weather- 
proofed speaker mounted in a rugged 
aluminum die -cast enclosure. This 
combination insures long -lasting 
satisfaction under all conditions. 

Now is the time to come to the aid of 
your outdoor party ... with an Electro- 
Voice Musicaster. It's easy to install ... 
send for full information and the name 
of your nearest E -V sound specialist. 

. it's Weather-proofed! 
SPECIFICATIONS: 
Frequency Response: 60. 13,000 cps 
Dispersion: 120° 
Power Handling Capacity: 30 watts program 
Impedance: 8 ohms 
Size: 21 % "Hx21' /z "Wx8 % "D 
Weight: 31 lbs. net 
Price: $54.00 
Musicaster II available with additional tweeter 
to extend response to 18,000 cps. Price: $75.00 

Electro- Voice, Inc. Dept.814F 
Buchanan, Michigan 
Please send me your booklet, "How to 
Enjoy High -Fidelity Outdoors." 

Name 

Address 

City State 

" 
$11r..+1. _. 

ï 

5`Lcupracc° ELECTRO- VOICE, INC., Consumer Products Division, Buchanan, Michigan 



Sprague TCA -1 Transfarad capacitor anyalzer. 
Shield, left, fits over test terminals to prevent 
stray pickup from affecting reading when test- 

ing small value capacitors. 

low -Voltage Capacitor Analyzer 
By WAYNE LEMONS 

This new capacitor analyzer is espe- 
cially designed for safe testing of low - 
voltage transistor circuit capacitors. 
The test voltage applied to the bridge 
circuit for capacitance and power- factor 
tests is only 0.5 volt. A special circuit 
measures low- capacitance units (from 
1 to 100 µµf). Even the insulation 
resistance of 3 -volt ceramic capacitors 
can be measuring without over- stressing 
the insulation. A high -gain meter 
amplifier provides a full -scale sensitiv- 
ity of 0.6 µa for measuring the leakage 
current of low -voltage units. 

This instrument measures capaci- 
tance with the time -honored bridge 
circuit, but the technique has been 
refined so that only a very small volt- 
age is applied to the capacitors under 
test. The maximum voltage across the 
bridge is only 0.5 ac and even less 
across the capacitor being tested. This 
compares with 25 volts and more used 
in some earlier bridges, enough to de- 
stroy the low- voltage capacitors found 
in transistor circuits! 

With only 0.5 volt applied to the 
bridge, however, a 12AT7 voltage am- 
plifier is needed to provide a sharp null 
reading. An eye sensitivity control on 
the front panel lets the operator select 
a sharper or broader null by controlling 
the voltage input to the eye amplifier. 

Bridge circuit 
The basic bridge circuit used in the 

TCA -1 is shown in Fig. 1. The 0.5 -volt 
ac is applied across the main dial re- 

INTERNAL 10051 
DIAL CALIBRATE 

sistor in parallel with a standard capac- 
itor and the unknown capacitor in 
series. The main dial is rotated until 
the bridge thus formed is nulled (volt- 
age is zero). When this occurs, the eye 
opens (maximum shadow width) and 
the value of the unknown capacitor is 
read directly on the calibrated dial. 

This kind of bridge has one draw - 
back-it is hard to balance when small - 
value capacitors (under 100 µµf) are 
to be measured. Sprague solved this 
problem with a trick often used by 
technicians- shunting the small -value 
capacitor with a known -value of around 
25 µµf and then subtracting that from 
the reading obtained on the bridge. 
The TCA -1 automatically switches in 
the fixed capacitor and the dial is cali- 
brated accordingly so that no mental 
gymnastics are required. 

Electrolytic bridge 
Fig. 2 is the basic Wein- bridge cir- 

cuit used for measuring the capacitance 
and power factor of electrolytics. Since 
power factor is analogous to the series 
resistance of a capacitor, an adjustable 
resistor is placed in series with the 
standard capacitor (2 µf). This is the 
power- factor control and it is adjusted 
for maximum eye opening in conjunc- 
tion with the main dial. The power 
factor, in percentage, is read directly 
from the power- factor dial (the smaller 
the figure, the better the capacitor). 
Other functions 

In addition to capacitance measure- 
ments at low voltage, the TCA -1 reads 

INT CAL TRIMMER 

STANDARD CAPS SWITCHED rIN FOR EACH RANGE 

II7VAC .02 Ii 

L 

FIXED TRIMMER 
SWITCHED IN ON LOW 
CAP RANGE 

INTERNAL 10051 
DIAL CALIBRATE 

EYE 

EYE SENSITIVITY 

UNKNOWN 
CAP 

Fig. 1 -Basic bridge circuit used in measuring 
capacitances. 
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insulation resistance (leakage in ohms) 
of paper, film, mica, ceramic, etc. ca- 
pacitors as well as leakage current of 
electrolytics. These functions are read 
directly on the panel meter. To provide 
the extreme sensitivity necessary to 
register leakage accurately with small 
amounts of applied voltage, a meter 
amplifier is used with the meter so that 
full -scale sensitivity is 0.6 µa on the 
lowest range. Leakage currents as 
small as .02 µa can be read with ease. 
Insulation resistance to 20,000 meg- 
ohms can be read (500 megohms cen- 
ter- scale). Calibration voltages are 
supplied internally so the meter ampli- 
fier can be preset for the correct value 
of gain. This means that the accuracy 
of the instrument will not be affected 
by the normal aging of tubes or parts. 
In addition, the meter amplifier is com- 
pletely encapsulated to keep out mois- 
ture. The TCA -1 also has both magnetic 
and electronic regulation to provide 
good stability and accuracy with a line - 
voltage variation of even 20 volts. 

Operation 
The TCA -1 is simple to operate. To 

measure capacitance, simply set the 
selector to the anticipated range and 
rotate the main capacitance dial until 
the eye opens. Read the value of 
capacitance directly from the cali- 
brated dial. If the null is not sharp on 
low -value capacitors, place the shield 
over the input terminals to eliminate 
stray hum pickup. If a sharp null still 
cannot be obtained or if the eye flick- 
ers, the capacitor should be discarded. 
Note: adjusting the eye sensitivity 
control may produce a sharper null. 

To measure insulation resistance and 
leakage, the meter amplifier must be 
calibrated first. (This uncomplicated 
process is fully explained on the pull- 
out slide at the bottom of the instru- 
ment. The slide also contains instruc- 
tions covering most of the functions 
of the analyzer. A good instruction 
book also comes with the instrument 
to explain special functions.) For ca- 
pacitors with a voltage rating of 25 
or more, the insulation resistance is 
read directly on the ohms scale of the 
meter. For capacitors rated at less 
than 25 volts and for electrolytics, the 
voltage may be preadjusted from 0 to 
150 and the leakage read directly in 
microamperes on the meter scale. Ca- 
pactitors that have excessive leakage 
or in which the leakage does not sta- 
bilize should be discarded. 

The TCA -1 is made by Sprague 
Products Co. END 
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small Fig. 2 -Wein- bridge circuit used to measure electrolytic 
capacitance and power factor. 
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UNIVERSITY IS CHOSEN AGAIN 

FOR PRESIDENTIAL INAUGURATION 

1961 

Flanking the main platform where the 
ceremonies took place are two arrays of 
four University WLC's each, the finest 
outdoor high fidelity speakers made. The 
heavy snow that fell the day before the 
1961 inauguration had no effect whatso- 
ever on the performance of these speakers. 

1957 

UNIVERSITY -THE WORLD'S 

LARGEST MANUFACTURER OF 

PUBLIC ADDRESS SPEAKERS 

For every public address installation, 
University's complete line of drivers, 
trumpets, paging /talk -back and many 
special purpose speakers assures you 
of the exact speaker required to do 
the job as specified, at minimum cost 
and without waste. For complete 
information, write Desk J81, Univer- 
sity Loudspeakers, Inc., 80 So. Kensico 
Avenue, White Plains, N.Y. 

AUGUST, 1961 

OUTDOOR HIGH FIDELITY 

LOUDSPEAKERS REPEAT 

SOUND SUCCESS OF '57 

Wherever highest quality reproduc- 
tion of voice and music is essential 
- with wide -angle coverage at high 
output levels, full frequency response 
and complete protection against the 
weather - that's where you'll find 
University up front. Not only at 
Washington's Capitol Plaza, but at 
auditoriums, parade grounds, sta- 
diums and concert halls throughout 
the world. For all University's 
weatherproof speakers are genuine 
dual -range systems, with separate 
bass and treble drivers - resulting 
in full- bodied lows, cleaner highs, 
greater efficiency, less distortion and 
superior acoustic projection. 

DRIVERS TRUMPETS PAGING /TALKBACK 

SPECIAL PURPOSE WEATHERPROOF POWRPAGE 

Its 
A Division of Lln`.Temco Electronics. Inc. 

U 
UNIVERSITY. 

with University's 
MUSIC/MBE 

weatherproof high fidelity 
speaker systems 

MODEL MLC MODEL BLC 

There's no need to settle for the re- 
stricted range of a portable when you 
go outdoors. Instead, connect a Music/ 
Aire speaker (or two for stereo) to the 
speaker terminals of your radio, phono, 
TV set, or hi -fi amplifier ... and thrill 
to wide -range, full- bodied high fidelity 
sound wherever you go. Each model is 
a genuine dual -range speaker, with sep- 
arate woofer and tweeter. Leave 'em 
out in rain or shine -they're immune 
to everything but superb sound! For 
new illustrated brochure, write Desk 
J -8, University Loudspeakers, Inc., 
80 S. Kensico Ave., White Plains, N.Y. 

MLC ideal for moderate -size areas. Front loaded 
folded horn. 123/4" x 91/8" x 105/8" deep. $34.50 

BLC with extended bass. Front loaded folded 
horn. 223/4" dia., 91/4" deep. $53.70 

A Division of Ling -Temco Electronics, InC. 
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INDUSTRIAL 
ELECTRONIC 
BREADBOARDING 

Let a breadboard speed your 
circuit design problems 

By JAMES ROBERT SQUIRES* 

BREADBOARDING once meant 
pulling out an actual wooden 
breadboard and setting up an ex- 
perimental electronic circuit on it. 

Today things are a little different and 
many "breadboard" systems (the name 
stuck) are available as aids for the 
circuit designer and experimenter. They 
can be both time- and money- savers if 
used properly. 

Before using any breadboard, there 
are a few points the circuit technician 
must consider, whether he is an ex- 
perimenter or an industrial technician. 

Pulse circuits, for example, must be 
laid out with the utmost care. Extra 
pains must often be taken to preserve 
the shape of a square wave. 

Stray inductance and capacitance 
along with cold -solder joints often re- 
strict breadboard applications. Gen- 
erally, it is wise to breadboard a circuit 
so that stray L and C will be about the 
same as they will be in the finished 
package. 

The breadboard technician should 
keep in mind the future of the com- 
ponents making up the proposed circuit. 
Any special components such as a 
matched pair of Zener diodes are rather 
expensive. Of necessity, they must be 
used on the board in the proposed cir- 
cuit as well as in the finished package. 
Components like these must be treated 
with kid gloves. 

A few good rules are to be observed. 
First, never install special components 
in a breadboard until all surge currents 
and voltages have been measured (when 
possible). Then start the power supply 
at lower- than -rated values and slowly 
raise the voltage. Monitoring the cur - 
`Hughes Aircraft Co. 
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Alden Products kit 42 makes variety of 
rent drawn from the supply can save 
you dollars and your temper. Very 
often, a few simple applications of 
Ohm's law will indicate any excessive 
(or damaging) currents or voltages. 
Special components should be tested 
before installation. It will put the re- 
fund argument in your favor when you 
do find a bad item. 

Location and orientation of compo- 
nents in relation to others should be 
the same as intended in the final pack- 
age. This applies especially to high - 
frequency components, mechanical arms 
and power resistors. All special- compo- 
nent leads should be left as long as 
possible to avoid mounting problems in 
the final assembly. 

Often the finished package must be 

breadboard and prototype circuits. 

visualized and the breadboard built 
along these lines. This is to prevent 
changes of relative lead positions after 
you get the circuit operating properly. 
Then the final package is constructed 
without any substantial change in com- 
ponent or lead positioning. 

After the circuit is functioning as 
planned, the next step is mounting it 
in its finished package. Cooling and 
electrostatic and electromagnetic shield- 
ing problems should be considered. Have 
the number of adjustments been re- 
duced to a minimum? Are special com- 
ponents properly mounted? Once these 
questions have been answered, the cir- 
cuit can be packaged. 

Whenever semiconductors are used, 
heat becomes an important considera- 

RADIO -ELECTRONICS 



tion. A household hair dryer is useful 
for raising their temperatures during 
heat tests. All components that will be 
subjected to higher temperatures or 
confined in poorly cooled spaces should 
be derated. Again the hair dryer will 
point out any temperature- sensitive 
components. Leave room for diode and 
transistor heat sinks where necessary. 
Heavy vibration means that the tran- 
sistors must be soldered in place. 

The breadboard should not be dis- 
mantled until the finished package is 
operating. This eases those embarrass- 
ing moments when the finished package 
refuses to work. 

The quality of the board reflects the 
quality of the worker. The old adage, 
"The sloppier it is, the better it works," 
is not true in transistor circuitry. A 
shorted lead can destroy expensive 
diodes, transistors or other components. 
A new adage -"Neatness is an eco- 
nomical must" -has displaced the old. 

Breadboards for sale 

Many manufacturers sell breadboard 
kits. Here is a listing of various bread- 
board sources and a brief description 
of the products offered. 

American Research Laboratories (336 
S. Main St., Fort Atkinson, Wis.) and 
Pomona Electronics (1126 W. Fifth 
Ave., Pomona, Calif.) are two com- 
panies handling complete circuit syn- 
thesizers for from approximately $300 
to $400. Pomona Electronics also 
handles breadboard flat -mounting sev- 
en-, eight- and nine -pin tube sockets. 
Rimak Inc. (10929 Van Owen St., N. 
Hollywood, Calif.) produces a kit under 
the name See -Zak. Mounting plates are 
used as subparts of a larger main 
chassis. Starter kits prices start at 
about $17. 

Vector Electronics Co. manufactures 
a complete line of Structures for Cir- 
cuitry. Its line includes many forms of 
terminal turrets and plug -in units. It 
also manufactures complete experi- 
menter's chassis which include zip ter- 
minals for easy construction. Price for 
its 20X chassis, with accessories, is 
approximately $6.25. More complete 
prices and listings are available from 
the company, 1100 Flower St., Glendale 
1, Calif. 

Specific Products (21051 Costanso 
Street, Woodland Hills, Calif.) lists 
its super kits for about $19. A new 
transistor kit is also available. Specific 
Products makes a series of adjustable 
power supplies for use with its bread- 
boards. These provide B -plus and fila- 
ment power for most tube circuitry. 

Alden Products Co. (117 North Main 
St., Brockton 64, Mass.) produces com- 
ponents for packaging a completed 
breadboard design. Its Get Started Ter- 
minal Card kit sells for about $115. 

The Printed Circuit Division of Tech- 
niques Inc. (40 Jay St., Englewood, 
N. J.) offers a complete line of etched - 
wire printed- circuit kit components. 
Kits start at $3.75 and are handy where 
printed circuits are used. 

Dunlap Electronics (764 Ninth St., 
Des Moines, Iowa) produces printed - 
circuit boards and chassis adaptable to 
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Pomona Electronic model 
C -38 Circuit Designer with 
a test circuit setup. 

Breadboard setup using 
the American Research 
Laboratories model A -55 
Electronic Circuit Synthe- 
sizer. 

Detailed view of Specific 
Products Speed Chassis 
terminal cards. 
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A Vector breadboard 
layout before wiring. 

Flea clips from Lafay- 
ette Radio. 

both breadboard work and final pack- 
aging design. 

Often there is a need to try out an 
idea without spending time on solder- 
ing. Walsco Electronic Manufacturing 
Co. (Rockford, Ill.) produces a bread- 
board kit which uses Walsco spring con- 
nectors that give positive contact with- 
out soldering. Tube and transistor sock- 
ets as well as control- mounting brack- 
ets are provided. Components are sol- 
dered to the tube sockets. However, 
component juggling is simplified by the 
spring contacts. This has a dealer's net 
of about $10. 

For those who cannot go to the ex- 
pense of a formal breadboard layout, 
there are the less expensive methods. 
Perforated Bakelite and Masonite 
boards are especially suited to tran- 

sistor work. Flea clips are used as sub- 
miniature metal terminals. Boards and 
clips may be purchased at many large 
radio supply houses. Lafayette Radio 
(165 -08 Liberty Ave., Jamaica, N. Y.) 
offers the flea clips. Also, Vector manu- 
facturers a Vectorboard having 1/16 - 
inch holes that take their T -28 flea clip. 
The T -28 sells for $1.55 per hundred. 
Newark Electric Co. (223 W. Madison 
St., Chicago, Ill.) lists a complete line 
of press -fit Teflon -insulated terminals. 
With these boards and terminals, bread- 
boards can be fashioned to meet most 
job requirements. This is only a sample 
cross -section of the available commer- 
cial electronic- breadboard kits. END 

thie of I'r,hni,1ur, Inr..- largo pri11tc4- circuit kit,. 
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NEW 

TUBES' 
and 

EH1I 

COUDUCTORS 

Al--""1"" 
WANT TO BUILD A STEREO AMPLIFIER? - 
there's a tube for it here. Need tubes 
for 26 -volt operation ? -they're here too. 
You'll also find a group of twin triodes 
for horizontal or vertical oscillators in 
TV receivers. 

2 N 1 749 
A germanium micro -alloy diffused - 

base transistor designed for use as the 
video output stage in television re- 

200" DIA 

,1COLLECTOR BASE 
2N1749 

EMITTER 

ceivers. The high -gain- bandwidth prod- 
uct (typically 115 mc) provides uniform 
gain for the video frequencies. Polar- 
ities are similar to p -n -p junction tran- 
sistors. 

Maximum ratings 
2N1749 are: 

of the Philco 

VC, 40 
VCE 40 
VEB 

IC (ma) 10 

Ptot.i (mw) 75 

7887, 7888, 7889 
These three tubes are 26.5 -volt heater 

versions of the 6111, 5718 and 7889, re- 
spectively. The 7887 is a medium -mu 
double triode for oscillator, amplifier 
and low -power servo circuits. The 7888 
is a high gm, medium -mu triode for uhf 
oscillator and low- frequency oscillator 
and amplifier applications. The 7889 is 
a high -mu double triode for low -level 
audio circuits. 

Characteristics of 
tubes are: 

7887 
Vntr 26.5 
Intr (ma) 90 
VP 100 
RK (ohms) 220 
RP (ohms) 4,000 

(µmhos) 5,000 
µ 20 
IP (ma) 8.5 

these 

7888 
26.5 
45 

100 

50 - 
5,000 

27 

8.5 

Sylvania 

7889 
26.5 
90 

100 
1,500 - 
1,800 

70 
0.8 

ECL86 /6GW8 
A 9 -pin miniature triode- pentode de- 

signed for audio applications. The corn- 
pact tube is well suited for modern 

RADIO -ELECTRONICS 
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NEW...Home TV Signal Amplifier 

e 
TRANSISTORIZED /- 
WINEGARD "BOOSTER- PACK" 

GAIN CONTROL SWITCH 

300 AND 7511 OUTPUT 

AC RECEPTACLE FOR TV 

Clears up snow, improves contrast, 

adds miles to reception distance! 
Here's the most unusual (and most useful) home TV -FM 
signal amplifier you've ever seen! Winegard "Booster - 
Pack" utilizes rew low noise, high gain transistor* to 
give you a flat gain of 16 db on the low band and FM ... 
a flat gain of 14 db on the high band. 

Shock -proof ... full AC chassis with AC isolation trans- 
former (not AC -DC) . Draws only 1.2 watts ... cost only 
27c per year to operate if left on continuously. No heat 
radiation. Can be mounted on back of TV set, on baseboard, 
in basement, attic, etc. Use "Booster- Pack" as a single set 
booster or as a home system amplifier for up to 6 or 7 sets. 
(See right) 

* Special transistor so new that this amplifier could 
not have been produced until now. 

No other amplifier under $80.00 
has all these features! 

Drives from 1 to 7 TV /FM sets 

Ideal for color 
Power Consumption: 1.2 watts 

AUGUST, 1961 

Gain: Low and FM: 16 db 
High: 14 db 

Input: 300 ohm 

Output: 300 ohm and 75 ohm 

Transistor': Low noise, high gain 
type 
Power Transformer: AC isolation 
type 
Gain Control: 3- position switch 

AC Outlet: To receive TV set power 
plug 
Precision Wiring ... finest quality 
throughout 

O USE IT AS A "SINGLE SET" AMPLIFIER 

WITH ANY OUTDOOR ANTENNA WITH "RABBIT EARS" 

© USE IT AS A "HOME SYSTEM" AMPLIFIER 

WINEGARD "SIX -SET" 
COUPLER 

300 OHM 
SYSTEM 

8 DB to each set 

DRIVES UP TO 6 SETS 

75 OHM SYSTEM 

8 DB to each set 

DRIVES UP TO 6 OR 7 SETS 

New! Winegard "Six -Set" 
SIX SET TV COUPLER 
Por connecting up to 6 TV sets to 
"Booster- Pack" or to Winegard Powertron 
antenna. 300 ohm input and outputs. Low 
insertion loss, positive isolation between sets. 

Mod. LT -63 
$7.95 List 

ASK YOUR DISTRIBUTOR OR WRITE TO: 

Iene arrd 
ANTENNA SYSTEMS 

WINEGARD CO., 3013 -8 Kirkwood Ave., Burlington, Iowa 
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Substitutes FOR ALL ELECTROLYTICS 

without Arc or Spark! 

Complete range of 
electrolytics - 4 to 350 
MFD. Connect in any 

circuit from 2 to 450 V. 

SENCORE ES1O2 

What more can you ask for? The Electro -Sub 
not only saves time for any serviceman, engi- 
neer or experimenter but insures maximum pro- 
tection too. Simply select the electrolytic, con- 
nect test leads and push surge protector switch. 
How many times have you reached for an 
electrolytic for substitution to find that value or 
voltage rating missing? 
How many times have you wanted a value just 
a little higher to see if you could knock out 
annoying hum? 
How many times have you had sets that blow 
fuses, fuse resistors or rectifiers and you did 
not check all electrolytics because it was too 
time consuming? 
Have you ever healed a suspected electrolytic 
by "bridging" it and made a call back that 
same week on the same trouble? 
Have you ever grabbed an electrolytic that you 
thought was discharged or watched a customer's 
dismay as you discharge one? 
Well, here is your answer ... from the smallest 
electrolytics used in transistor radios to the 
largest used in costly Hi -Fi amplifiers .. . 

complete, safe substitution. 
ES102 DEALER NET 15595 

ELECTRO -SUB 

AUTOMATIC SURGE 
PROTECTOR 
for you and 
the circuit 

DISCHARGE CHARGE SUBSTITUTE 

It does all this by merely 
pushing surge protector 
switch. Move it as fast as 
you want; it is smooth and 
returns automatically. 

You'd pay more for just the 
parts than you would for the 
complete ES 102... amazed? 
See your parts distributor. 

ALL PARTS 

MADE tN AMERICA 

S E N C O R E 
ADDISON 2, ILLINOIS 
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Wanna' Sell?. . Buy ?...Trade? 

For best results use 

Radio -Electronics 
Classified Ads 

Rates as low as $5. 

54 a word -10 word minimum 

Radio Electronics 154 West 14th Street New York 11, N. Y. 

ECL86/6GW8 

stereo amplifiers and requires a min- 
imum of drive voltage for high power 
output. It has a 6.3 -volt heater that 
draws 0.7 ampere. 

Typical characteristics of this Mul- 
lard tube are: 

V, 
Pentode 

250 
Triode 
250 

V52 250 
g, (//mhos) 10,000 

21 100 
RP (k ohms) 48 
IP (ma) 36 
152 (ma) 6 
Power output (watts) 4 

6FQ7, 8FQ7 
General - purpose medium - mu twin 

triodes in a 9 -pin miniature envelope 
designed for use as vertical and hori- 
zontal oscillators in TV receivers. Both 
types have heaters with controlled 
warmup time. The RCA 6FQ7 and 8FQ7 
can also be used in phase inverter, 
multivibrator, sync separator, sync am- 
plifier, and resistance -coupled of ampli- 
fier circuits. 

OPTI 

KT2 3 7 GTI 

GT2 2 OKTI 

PT2O 9 NC 

6FQ7, 8FQ7 

Maximum ratings of the RCA 'FQ7 
series in horizontal- deflection oscillator 
service are: 

V, 330 
V6 (peak neg pulse) 660 
I, (peak) (ma) 330 

(dc) (ma) 22 
Pp (either plate) 

(watts) 4 
(both plates) 

(watts) 5.7 

2N1289 
A germanium meltback n -p -n tran- 

sistor for high -speed switching circuits. 
It combines high current gain, high 
frequency performance, low collector 
capacitance and low leakage current 
with a high emitter breakdown voltage. 
The case is isolated from all elements 
of this transistor. 

/.200" DIA 

BASE - EMITTER 

C Ó LECTOR 

2NI289 
Maximum ratings of the General 

Electric 2N1289 at 25 °C are: 
VCER ( RR, = 10,000 ohms) 15 

VEBO 15 

VCR° 25 
lc (ma) 100 
Pt°f.i (mw) 75 

Electrical characteristics are: 
hFE (Ic =10 ma, VCE =I y) (typical) 150 

RADIO -ELECTRONICS 



far, (alpha cutoff frequency) 
1e =5 ma, Vc= I v) (typical) (me) 60 

6GY6 
A sharp -cutoff 7 -pin miniature pen- 

tode designed so that grid 1 and grid 3 
can each be used as independent control 
electrodes. This makes the tube well 
suited for use in gated -agc amplifier 
circuits and noise -inverter circuits in 
TV receivers. 

R 

AGC 

OGI 
6GY6 

IMEG 2.2MEG 

x.068 
NQTE 3 

470 f 

HORIZ GATE 
PULSE 

150K 

VIDEO 

6GY6 - 
5 .0033 

IFA C 

I MEG 

1.8 K 7 
NOT 2 

B+ 

005 TO SYNC 
SEP 

00K 

7K 

5 + ß.180K 
150V NOTE I 

5K /IW 

3.3 K 

47K 

2.2K 

AGC CONTROL 

Bf VIDEO 

NOTE I: SELECT TO OBTAIN 60-65V ON CATHODE 
(NORMAL PIX) 

NOTE 2: EFFECTIVE SCREEN VOLTAGE SHOULD BE 180V 
OR MORE 

NOTE 3: GATE PULSE ON PLATE SHOULD BE 350 -400V 

In a TV noise -inverter circuit, the 
6GY6 can provide a high inverted - 
noise output voltage at grid 2 for use 
in cancelling positive -going noise pulses 
at the signal grid of the sync- separator 
tube. In addition, a portion of the in- 
verted -noise output voltage can be 
applied to grid 3 to provide noise im- 
munity for the agc amplifier circuit. A 
typical noise -immune agc -sync circuit 
using the 6GY6 is shown in the dia- 
gram. 

Maximum ratings of the RCA 6GY6 
in gated -agc amplifier and noise -in- 
verter service are: 

VP 

VP (peak positive) 
VG3 (pos bias value) 

(neg bias value) 
Vet (supply) 
VG, (pos bias value) 

(neg bias value) 
PP (watts) 

Radio Transistor Replacements 
Tung -Sol has announced a line of 11 

replacement transistors intended to fill 
almost every transistor radio replace- 
ment need. This group of transistors 
makes it possible for the service tech- 
nician to stock only a small number of 
transistor types, yet be able to repair 
a large variety of transistor receivers. 
The 11- transistor group is made up of 
a pair of mixer /oscillator transistors, 
a pair of if transistors, a p -n -p 6 -volt 
audio amplifier transistor, two pairs of 
9- and 12 -volt transistors, and two 
p -n -p audio output transistors. (A pair 
of transistors consists of one p -n -p 
and one n -p -n transistor with similar 
characteristics.) END 

300 
600 

0 

100 

300 
0 

50 
1.7 

MI MT FAMOUS LINE 

Of TOWERS IN TN 
WORLD ARE HOHN! 

Here are the fee lures that make them the largest 

selling and most accepted tower for television, 

radio, industra/and communications uses: 

ZIG -ZAG CONSTRUCTION -proven zig -zag design means sturdiness 

and dependability that is truly outstanding. Tower sections are com- 

pletely assembled and electric welded throughout for maximum 

strength and greater e:onomy it erection. 

e HOT DIPPED GALVANIZED AFTER FABRICATION- Entire tower sections 

are completely zinc coated after fabrication for the finest outer pro- 

tection possible. Being galvanized after fabrication means no un- 

coated bolt holes, weld spots or seam to rust. All ROHN Towers last 

far longer and have less maintenance than competitive towers be- 

cause of this feature. 

HIGHEST QUALITY MATERIAL USED -only highest quality laboratory - 

certified steel tubing :s used (not pipe). Quality steel plus heavy 

gauges combine to give far greyer strength than competitive towers. 

COMPLETE LINE FOR WHATEVER YOUR NEEDS -Fully self- supporting 

towers are available to 170 feet or lower; heavy duty guyed towers 

available up to 500 feet. Whatever your needs, check ROHN. 

UNEXCELLED ENGINEERIVG -all ROHN Towers are engineered to meet 

the most rigid requirements as outlined by all major communications 

equipment manufactuvers and electronic industry associations. 

UNIVERSAL ACCEPTANC_- Hundreds of thousands of Rohn Towers are 

in use all over the world. They lave withstood the "test of time" - 
the only true test as tc the superiority of a tower. So why settle for 

less than the BEST? Insist on the largest selling tower in the world 

-ROHN. 

SEND THE HANDY COU- 

PON INDICATING YOUR 

NEEDS 

ROHN 
Manufacturing 

Company 
BOX 2000 

PEORIA, ILLINOIS 

For your needs and for all allied tower accessories, contact your local 

ROHN solesma T or write direct for full information. 

ROHN Manufacturing Company 
Box 2000 
Peoria, Illinois 
Send me complete literature on the following ROHN Products: 

TV Towers Amateur Towers 

Communication Towers ROHN Accessories 

Name 

Firm 

Address 

City rrr errr 
Components Recorders Tapes 

SHIPPED PROMPTLY at WHOLESALE PRICES 

FREE 
LIST 

Packaged Hi -Fi 

Low Quotes Air Mailed 

A U D I O UNLIMITED New 
Lexington Ave. 

New York 16, N.Y. 

rr111r0t/1,rll/11r0r0lli'0Ill66la000 
T 

.,ODUTO_F3PACE? 
You bet we'd be.... if we were 
to tell you all about AUDION's 

'Out of this World Hi Fi Values' 

audk i 
25 -E Oxford Road 

Massapequa.New York 

Write for 

free 

Catalog 

State 

Learn at Home to Fix 

ELECTRIC 
APPLIANCES 

Tester Furnished -No Extra Charge. Fix toasters, irons. 
fane, other electric appliances for friends and neighbors. Make 
money in spare time or build your own full time business. 
SAVE cash by repairing your own appliances. Enjoy the 
security of a skill to fall back on during slack periods, sea- 
sonal layoffs, when you retire. N RI will train you at home. 
MAIL COUPON NOW. Sam& Lesson and cat_Ioy.FREE. 

Notional Radio Institute, Dept. FH1, Wash. 16, D. C. 1 
Please send me Electrical Appliance sample lesson and 

¡_catalog FREE (No Salesman Will Call). 

Age !Name - 

¡Address 

Litt Zone State 
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EMC advances in Audio and Test 

Equipment- by far the Best Values 

obtainable in Wired or Kit form. 

EMC Model 801 
RC Bridge and 
In- Circuit 
Capacity Checker 
A new comprehen- 
sive resistance and 
capacity checker. It 
measures condens- 
ers for actual value, 
leakage, and power 
factor. In addition it 
measures condensers 
while still connected 
in their original cir- 
cuits for opens, shorts or intermittents. 
Model 801 Wired $38.95 - Model 801 Kit $24.95 

EMC Model 802 
Signal Tracer 
and Generator 
Generates its 
own audio, IF 
and RF signal for 
tracing. Uses 
both a magic eye 
tube and a 
speaker for sig- 
nal detection. 
Checks noisy 
components. 
Checks and compares magnetic, ceramic and crystal 
cartridges. Supplied with two shielded audio probes and 
RF crystal demodulator probe, Model 802 Wired ....$39.95 
Model 802 Kit $24.95 

EMC Model 107A 
Peak to Peak 
Vacuum Tube 
Volt -Ohm 
Capacity Meter 
6" meter cannot burn 
out - entirely elec- 
tronic. Measures peak 
to peak AC voltages to 
2800 volts in 6 ranges. 
Measures. capacity in 6 ranges from 50 
mmfd to 5000 mfd. Measures resistance 
in 6 ranges from .2 ohm to 1000 megs. Measures DC volts 
to 1000 volts in 6 ranges. Input resistance 16.5 megs. 
Model 107A Wired .. $51.40 - Model 107A Kit ..,.$38.50 

1111 
(:X.(;)/ 

EMC Model 214 Stereo Amplifier 
A compact, highly attractive dual 14W ampli- 
fier with built in preamplifiers having 56 watts peak 
power output. Has rumble filter and contour control 
switch. Extremely low distortion and noise level. It can 
be used as a 28 watts (56 watts peak) monaural amplifier or as a monaural amplifier so arranged that one pre- amplifier is used to drive the internal amplifier while the other preamplifier is used to drive any existing mon- aural amplifier. 
Model 214 Wired $106.80 - Model 214 Kit $68.90 

Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line. Dept.RE -861 
NAME 
STREET 

CITY STATE 

E M C Electronic Measurements Corp 
625 B'way, New York 12, N. Y 

Ex. Dept., Pan -Mar Corp., 1270 B'way, New York 1, N.Y 
on ma ion -- --- - - - -me 
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C tl) SI.I I ONCE It El, tl & 
TH_u',1,1C co L \TEH 

Readers have asked whether my in- 
duction type proximity relay ( "Elec- 
tronic Counter Has Many Uses," De- 
cember 1959) can be used as a traffic 
counter. I suggest a capacitance -oper- 
ated circuit like the one shown for this 
application. These units operate reli- 
ably at distances up to 3 feet from large 
metal bodies such as automobiles. Once 
adjusted, the circuit is quite stable and 

3 -30µµf 
SENSITIVITY (SEE TEXT) 

- inn 6C4OR 2050 TO 

6J5 OR 
COUNTER 

OSC 2021 
L THYRATRON ' 
RY 
SK 

PWR TRANS 
65 MA +EL RECT 

S 

.i--o 

II7VAC 

6.3V /IA 
1..001 

operates unattended for long periods 
of time. 

Oscillator coil L consists of 100 turns 
of No. 28 or 30 enameled wire on a %- 
inch form. The tap is at the center. The 
power transformer has a 250 -volt cen- 
ter- tapped secondary. Half the voltage 
is rectified and fed to the oscillator. The 
other half supplies ac to the thyratron. 

To adjust, start with the sensing plate 
or antenna in the normal position and 
the SENSITIVITY control set to maximum 
capacitance. Back off the control until 
the relay just pulls in. Increase capac- 
itance until the relay just releases. Set 
the relay spring tension armature gap 
and contact spacing for optimum oper- 
ation. -John Potter Shields 

WIDE -RANGE MILLIAMETER 
Most multimeters measure voltage 

and resistance in a number of conven- 
ient ranges -but when there is a need 
for accurate current measurements, in 
milliamperes, the ranges are very lim- 
ited. This milliammeter supplements 
your multimeter by providing nine cur- 
rent ranges covering from 1 to 100 ma. 

The basic movement is a 0-1 milliam- 
meter panel meter with an internal 
resistance of 100 ohms. Precision re- 
sistors totaling 100 ohms are connected 
in series across the meter, in a univer- 
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sal or "ring" shunt arrangement. Con- 
nections are tapped off various points in 
this resistor chain, and wired to banana 
jacks on the panel. The full -scale ranges 
are 1, 2, 4, 5, 10, 20, 40, 50, and 100 ma. 
Since the meter scale was unchanged 
for simplicity of construction, merely 
multiply the meter reading by the range 
selected. The great number of ranges 
provided make this instrument a very 
suitable aid in running tube- character- 
istic graphs, etc. 

A miniature normally closed push- 
button switch is mounted on the panel 
above the jacks. It must be pressed to 
disconnect the shunt resistors whenever 
0-1 -ma readings are made. 

The resistors are soldered to the 
banana jack lugs and supported by 
their own pigtail leads. The resistors 
used were purchased from EICO, which 
lists them as replacement parts for 
the EICO model 1171 resistance decade 
box. Any other resistors may be used 
as a substitution, with corresponding 
changes in meter accuracy. 

All parts were mounted in a black 
Bakelite case, obtainable from any mail - 
order house. Wiring is obviously not 
critical. -William E. Bentley 

CONELRAD ALERT MONITOR 
Following the article by Harold Reed 

in the January 1960 issue of RADIO 
ELECTRONICS, I would like to offer a 
circuit modification which provides 
more positive relay action and protects 
the plate relay against excessive cur- 
rent when avc voltage reaches high 
values. 

Resistor Rl, which is common to the 
cathode circuits of both halves of the 
twin triode, has a dual function. First, 
it sharpens the triggering action of the 
avc voltage since the positive voltage 
developed at pin 3 increases as the 
plate current of the second triode rises. 
At the same time, the first triode is 
practically cut off at 7.5 volts avc. Any 
further increase in the ave voltage will 
not cause the plate current of the sec- 
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and triode to rise. If Rl and R2 are 
chosen to place the pull -in and release 
points of the relay about halfway be- 
tween zero and 7.5 volts avc, there is 
no need for adjustments as long as the 
monitor is used with the same receiver. 

The relay contacts are used to light 
a red pilot lamp at the operating table, 
in the "alert" condition, and a green 
light in the "clear" condition. The 
"clear" contact at the same time com- 
pletes the circuit from the transmit - 
receive switch to the relay which con- 
trols the transmitter's high -voltage 
supply. The station, therefore, cannot 
go on the air if the Conelrad monitor 
is in the "alert" condition. 

This circuit, of course, is also of the 
"fail- safe" variety. That is, the receiver 
and monitor must be operating prop- 
erly, and a station of sufficient signal 
strength to give at least 4 volts avc 
must be tuned in, before the transmit- 
ter can get high voltage. 

The table shows the action of the cir- 
cuit with the component values used in 
the circuit diagram: 
Voltages at tube pins Relay 
2 (Avc) 3 1& 7 8 current 

0.0 1.75 38 50 3.0 (ma) 
-7.5 3.5 118 118 7.3 
-4.0 3.3 103 105 6.5 Pull -in 
-1.6 2.4 66 73 4.2 Release 

This particular unit was built for 
use in a friend's ham station. All com- 
ponents fit nicely into a 2 x 4 x 4 -inch 
box (Premier AC -442 or similar). An 
octal plug is installed on one narrow 
side to connect the monitor directly to 
the accessory socket on a spare Heath - 
kit AR -3 receiver. The only modifica- 
tion to the receiver is to bring the ave 
voltage from the hot side of the volume 
control to one of the free pins of the 
socket. Ernest T. Thiersch END 
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"Testing ... 2 times 2, 3 times ... 
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* * * 

CARDIOID 
MICROPHONE 

THE FINEST CARDIOID IN 

THE P.A. FIELD 

AMERICAN MICROPHONE'S NEW 

MODEL D -55 CARDIOID MICROPHONE 

Frequency response is 70 to 
15000 cps. Multiple impedance 
50- 150 -Hi (40,000 ohms); 
output level is -54 db at Hi 
impedance (0 db = 1 volt/ 
dyne CM2). Mylar diaphragm 
and rugged construction make 
the D -55 ideal for outdoor - 
indoor requirements. Front to 
back ratio is 15 to 20 db. 

gf gneitia,-, 
1 ' a/n " wrhon,e MFG. CO. 

* * * 

For true 
Hi Fidelity 
recording under 
varied acoustical 
conditions use the 

new American D -55 
Cardioid. 

List Price $89.50 

WRITE today for 
free American 

Microphone catalog. 

West Plant: Los Angeles 18, Calif. 

Division of GC- Textron Electronics, Inc. Main Plant: Rockford, Illinois, U.S.A. 
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. B.E. degree -27 mos. 
Accelerated year -round program prepares for early em- 

ployment in fields of Science and Engineering. Regular 
4 -year program for B.S. Degree completed in 38 months. 
special engineering degree program in 27. Classes start 
September, January. March. June, July. Quality educa- 
tion. Graduates employed from coast to coast. Govern- 
ment approved for veteran training. Students from 50 
states, 40 countries. 20 buildings; dorms. gym. Campus. 
Save time and money. Earn board. Write for catalog. 
1701 E. Washington Boulevard, Fort Wayne 2, Indiana 
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NOW! BECOME AN EXPERT IN 

COLOR TV SERVICING 

UP -TO -DATE FAMOUS 16- LESSON COLOR TV COURSE 
NOW INCLUDED AS EXCLUSIVE BONUS FEATURE IN 

PHOTOFACT SUBSCRIPTIONS ! 

DON'I MISS 1T 1 

f...,. 
c1uc 

FIRST LESSON 
IN 

PHOTOFACT 
NO, 541 

(August 1961) 

HERE'S THE COMPUTE COLOR TV COURSE 

YOU GET WITH YOUR PHOTOFACT SUBSCRIPTION 

Lesson 1. Fundamentals of Color Display 
Lesson 2. Color TV Transmission Standards 
Lesson 3. How the Color Signal Is Developed 
Lesson 4. Monochrome Circuitry -Part 1 

Lesson 5. Monochrome Circuitry -Part 2 
Lesson 6. The Chrominance Section 
Lesson 7. Demodulator Circuits -Part 1 

Lesson 8. Demodulator Circuits -Part 2 
Lesson 9. Developing the Picture Tube Signal 
Lesson 10. The Color Picture Tube 
Lesson 11. Convergence Circuitry 
Lesson 12. Setting Up a Color Set -Part 1 

Lesson 13. Setting Up a Color Set -Part 2 
Lesson 14. Color Circuit Adjustments 
Lesson 15. Color TV Troubleshooting -Part 1 

Lesson 16. Color TV Troubleshooting -Part 2 

PLUS -carefully -designed Questions and 
Answers to help reinforce your learning! 

CASH IN ON THE COLOR TV BREAKTHROUGH! 
Here are the straight facts: 

Almost every major set manufacturer will 
offer Color TV to the public this Fall 
Almost 1,000,000 Color TV sets are now 
in the field 
75% of all TV stations are now equipped 
to originate their own local Color TV 
programs 
One major network alone telecasts an 
average of 4'2 hours of Color shows daily 
Some TV -radio dealers are grossing more 
dollars from Color TV sales than from 
black- and -white 

These facts mean you will now be called on 
more and more to service Color TV. To help 
you qualify and get your share of this profit- 
able new business, Howard W. Sams offers 
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GET THIS 
TIMELY 
BIG BONUS 
COLOR TV COURSE! 

Enter your subscription 
with your distributor to 
receive all PHOTOFACT 
Sets as issued each month. 

1nt1 
Beginning in August, 

you will start receiving . 

the 16- Lesson Color TV 

your y subscription! with 

SUBSCRIBE 

TODAY! 

you with your PHOTOFACT subscription, his 
famous Color TV Servicing Course, com- 
pletely updated. You get this as a valuable 
Bonus, along with complete PHOTOFACT 
servicing data -the world's finest -on all the 
new Color TV sets, black- and -white TV, 
AM and FM radios, tape recorders, CB 
equipment, transistor radios, amplifiers, 
tuners, record changers, etc. There's not a 
servicing job you can't do quicker and more 
profitably using famous Sams Standard 
Notation Schematics. 

Today, with the added bonus of a com- 
plete correspondence -type course on Color 
TV, PHOTOFACT is the most timely, most 
needed service available. Subscribe now! 

DON'T MISS A SINGLE ISSUE! 

HOWARD W. SAMS & CO., INC. 
1726 E. 38th St., Indianapolis 6, Ind. 

I would like to enter my subscription to 
Photofact, effective with Set No. 541 

My Distributor is 

Send me further details 

Shop Name 

Attn 

Address 

City 

L 
Zone State 

J 

TECHNICIANS' 

NE*S 
SERVICE LICENSE STATUS 
The following report comes from the 

TSA- Michigan News. If you have any 
data to update this list please write 
Association Editor, RADIO- ELECTRONICS, 
154 W. 14 St., New York 11, N.Y. 
California State pending 
Canada, Toronto no report 
District of Columbia pending in Congress, 

failed in 1960 
failed 1960 
planning 
failed 1961 

pending, failed 1959 

failed 1961, 1959 
failed 1960 
passed in 1958, amended 
1960 to cover entire state 
failed 1960 
passed city ordinance 
1960 
passed city ordinance 
1960 

passed city ordinance 
passed city ordinance 
1960 
passed city ordinance 
1960 
passed city ordinance 
pending 
passed city ordinance 

960 -challenged 
ailed 1961, 1960 

passed city ordinance 
959 
ending 
ailed 1961 

lanning 
ending 
o report 
assed sales tax measure 

equiring bonding 
ending 

ailed 1961, 1959, 1957 
ity ordinance? 

Delaware State 
Florida, Fort Lauderdale.... 
Florida, Miami 
Illinois State 
Indiana State 
Kansas, Topeka 
Louisiana State 

Michigan State 
Michigan, Allen Park 

Michigan, Dearborn 

Michigan, Detroit 
Michigan, Inkster 

Michigan, Lincoln Park 

Minnesota, Sf. Paul 
Missouri State 
Missouri, Kansas City 

New York State 
New York, Niagara Falls 

North Carolina State P 
Ohio, Cleveland 
Oregon State p 
Pennsylvania State P 
Tennessee, Memphis n 

Texas State p 

Texas El Paso 
Washington State 
Wisconsin, Green Bay 

p 

c 

SERVICE BOOTH AT HOME 
SHOW 

St. Louis, Mo. -A service booth set 
up at the Bildors Home Show by the 
Better Business Bureau of Greater St. 
Louis, the Electronics Club, TEAM, 
TESA and the independent service in- 
dustry was a booming success. Large 
crowds showed great interest in the 
display. A demonstration of a tube 
which checked good in a tube tester, 
but would not work in a receiver im- 
pressed the consumer. Four men 
manned the booth at all times, TV tech- 
nicians on hand among them to answer 
technical questions. 

TESA WISCONSIN NEWS 
Indianhead-Election reports: Harley 

Rautmann, president; Vern Townsend, 
vice president; Obert Thomley, treas- 
urer, and Rupert Sanasac, secretary. 
Thanks to T. Jorgensen of WEAU -TV, 
Eau Claire, NATESA, TESA Wiscon- 
sin and Indianhead will get some free 
advertising. 

Green Bay -At a recent meeting at 
the Wisconsin Public Service Building, 
members were urged to obtain adver- 
tising from distributors. Also members 
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were urged to go to the State Conven- 
tion in Milwaukee. 

Sheboygan County - Discussion on 
advertising. Members urged to attend 
State Convention. 

Milwaukee -Better Business Bureau 
congratulates association for its local 
interest and cooperation to avoid public 
criticism by maintaining the highest 
principles for electronic servicing. 

SERVICE SEMINAR 
Joplin, Mo. -About 200 technicians 

attended a B &K service seminar held 
at the Connor Hotel ... sponsored by 
the Norman Electrical Supply Com- 
pany. Hienz Theile, a B &K field engi- 
neer, was in charge of the meeting and 
demonstrated various service instru- 
ments. After the technical session, there 
was a rush of technicians to the plat- 
form to get a closer look at the gear. 

INSTALLATION NIGHT 
Milwaukee, Wis.- Covic's Amerwood 

Hall was the scene of TESA's installa- 
tion night for 1961. The new officers 
are: Art Nelson, president; Dan Smith, 
vice president; Frank Schroeder, secre- 
tary, and John Guendert, treasurer. 
Among the guests attending were Mr. 
Frank Moch, NATESA executive direc- 
tor, and Sam Maksimuk, TESA -Chi- 
cago director. 

COLOR TV CLINIC 
Michigan -More than 100 service 

dealers and their technicians from Oak- 
land and Macomb counties attended a 
clinic on color TV held at Radio Spe- 
cialties Company. A training session on 
setup procedures in color TV receivers 
was presented by Jim Kelly, RCA sales 
engineer. Following the formal pres- 
entation, Mr. Kelly discussed indi- 
vidual color TV service problems with 
the technicians. 

LICENSING IN EL PASO 
El Paso, Tex. -A request for a city 

ordinance to license television and radio 
service technicians has been made by 
Ray Burdette, president of the Texas 
Electronics Association, before the City 
Council. Association members feel that 
a licensing program will eliminate the 
technician who cheats the public with 
poor work and fake advertising. The 
proposed law would set up qualifications 
for technicians and would cover tele- 
vision -radio service dealers, master 
television -radio technicians, television - 
radio technicians and apprentice tele- 
vision -radio technicians. 

INDUSTRY CONFERENCE 
Chicago, Ill -Twenty -four top -level 

executives representing all segments of 
electronics production, distribution, 
sales and servicing, met at the Conrad 
Hilton Hotel to discuss broad aspects of 
industry problems. The major outcome 
of the meeting was an agreement to 
form the first all- inclusive conference 
to serve in a liaison capacity between 
manufacturers, distributors, service 
technicians and factory representatives. 
M. Harvey Gernsback, spoke for RADIO - 
ELECTRONICS at the conference. 

AUGUST, 1961 

An organizing committee, with the 
co- sponsors of the first meeting acting 
as co- chairmen, will develop plans for 
periodic meetings of the conference 
to implement the suggestions made at 
the initial session. The commitee con- 
sists of Mauro E. Schifino, of Rochester, 
N.Y., president of the National Elec- 
tronic Distributors Association, and 
Frank J. Moch, of Chicago, executive 
director of the National Alliance of 
Electronic Service Associations as co- 
chairmen, with Gail S. Carter, execu- 
tive vice president of NEDA, and S. I. 
Neiman, of Chicago, director of the 
Electronics Information Bureau. 

SYLVANIA SERVICE 
STATIONS 

New York, N.Y. -Two branch service 
stations have been opened here by Syl- 
vania Home Electronics Corp. to sup- 
plement customer service on its TV's, 
radios and phonographs in the metro- 
politan area. Sylvania says the service 
operations are designed to supplement 
and not replace service presently han- 
dled by Sylvania dealers and service 
contractors. 

According to Peter J. Grant of Syl- 
vania, "It is not our intent to compete 
with independent service technicians. 
However, there are numerous non - 
servicing dealers in the New York area 
and we feel this move is necessary to 
provide proper service for our cus- 
tomers." 

NEWS OF YAKIMA 
Union Gap, Wash.- Yellow Page ad- 

vertising was an important part of a 
recent meeting of the Radio TV Service 
Association of Yakima. Don Minter, 
representing Bell Telephone Yellow 
Page advertising showed the group how 
its members might consolidate their ads 
and reduce advertising costs without re- 
ducing the effectiveness of their ads. 

Bill Peterson of the Olympic Collec- 
tion Service spoke about his rates and 
methods of collections. It was agreed to 
investigate further his plan to set up a 
credit information service. END 

Correction 
There is an error in Fig. 1 of the 

article "CB Transceiver from Car Ra- 
dio" on page 48 of the July issue. As 
originally shown, the third section of 
the relay is wired so no B -plus voltage 
is applied to the first of amplifier plate 
when transmitting. It should be wired 
so this stage receives B -plus at all 
times. 

To correct: Connect the lead from 
the 6AQ5 screen directly to the bottom 
end of the 470,000 -ohm 6AT6 plate re- 
sistor and to the arm of the center relay 
section. Disconnect the B -plus lead sup- 
plying the receiver's if and rf circuits 
(B to Cony and RF Ampl.) from the 
bottom end of the 6AG6 plate resistor 
and connect it to the normally closed 
(top) contact that feeds B -plus to the 
27 -mc converter. 

We thank Mr. Joseph San George, 
of Dunkirk, N. Y., for calling the error 
to our attention. 

NEWESTWANTED 

SAMS BOOKS 
3 

Learn What You Can Do With a Tape Recorder 

ABC's of Tape Recording 
by Norman H. Crowhurst 

Whether you're new to tape re- 
cording or an old- timer, you'll want 
this practical book written by a 
leading authority on hi -fi. You'll 
understand clearly how tape re- 
corders work. You'll find out how 
to select the proper tape recorder 
for your needs. You'll learn how to 
use your recorder for best results; 

you'll find new uses for it (practical as well as pleas- 
urable). You'll understand the differences between 
recorders -two and four track, single and dual 
motors, recording speeds, controls, etc. There is even 
advice on how to judge the quality of recordings 
and how to improve recording quality. An invalu- 
able guide not only for hobbyists but for anyone 
who wants to get the most out of tape record- sp. 
ing. 96 pages; 5 x 8yß ". Only 

New Light On an Important Component! 

Understanding Capacitors 

and Their Uses 

William F. Mullin's practical new 
book takes the "mystery" out of 
capacitors. Here is the simple, un- 
derstandable explanation of capac- 
itor operation principles; full de- 
scriptions of the physical construc- 
tion of the various types; how and 
why different types are used; how 
to select suitable replacements; 

how to test capacitors for opens, leakage, shorts, 
value, power factor, etc. While some theory is in- 
cluded, the book's main purpose is to answer the 
practical questions involved in capacitor use in 
actual electronic circuitry. This is truly a practical, 
enlightening book for technicians, engineers $195 
and students. 96 pages; 5A x 8 A ". Only .... 

Best Book on Radio Controls for Hobbyists 

ABC's of Radio Control 
by Allan Lytel 

This is the comprehensive book 
about radio equipment used to con- 
trol model planes, boats, cars, etc. 
Written for the practical use of 
model builders, here are all the 
facts about the installation and 
enjoyable use of radio -control de- 
vices. The author, with his wide 
experience both in model building 

and electronics, makes the subject easily under- 
standable. There is a simple explanation of radio- 
control systems and how they work; commercially 
available kits are described, with helpful hints on 
which to select for various purposes. There are 
chapters on basic radio principles; radio code usage 
for control of mechanical action, and how best to 
use various radio-control systems. Profusely illus- 
trated. Invaluable for the model hobbyist. $195 
96 pages; 5y6 x SW. Only 

HOWARD W. SAMS 8 CO., INC. 

Order from your Sams Distributor today, or 

mail to Howard W. Sams B. Co., Inc., Dept. H -21 

1720 E. 38th St., Indianapolis 6, Ind. 

Send me the following books: 

ABC's of Tape Recording (TAP-1) 
Understanding Capacitors (CAP -1) 
ABC's of Model Radio Control (MOR -1) 

i enclosed. Send Free Book List 

Name 

Address 

City Zone State 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 ` s,- (outside U.S.A. priced slightly higher) ....I 
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WATCHMASTER TIMER 
Worked OK for a half hour and then went erratic. Mike 

pulses were firing printer OK. Input to motor had some 
spikes that weren't supposed to be there. Replaced 6L6 
which proved to be slightly gassy, enough to distort the 
waveshape of the output pulse that fed the motor. Be sure 
to clean motor and re- oil. -W. G. Eslick 

RCA 8 -BT -7, -8 
In some of these radios, parasitic oscillations or squegging 

may occur. This is caused by the oscillator coil, and is in 
the tuned primary circuit. Eliminate this annoying trouble 
by shunting a 1- megohm % -watt carbon resistor across the 
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BUILD THE 
BEST HI -FI 

save % with 17E/CU j KITS 

Model HFT94 AM Tuner 

Model HFT90 FM Tuner 

AM TUNER HFT94 
Kit $39.95 Wired $65.95 

INCLUDES COVER & FET 

monaural AM reception, and /or 
STEREO AM -FM reception with matching 
EICO FM Tuner HFT90 or equivalent 

NO technical experience is necessary. Each 
EICO kit comes complete with easy step- 
by -step instructions and picture diagrams - plus exclusive LIFETIME guarantee for 
service adjustment. 
Come in for a no- obligation demonstration. 

NOW AVAILABLE AT 

RADIO CO. 
913 ARCH ST., PHILADELPHIA, PA. 

201 CALHOUN ST., TRENTON, N. J. 

219 LANDIS AVE., VINELAND, N. 1. 

1122 FRENCH ST., WILMINGTON, DEL. 
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primary of the oscillator transformer. Sometimes, measur- 
ing the oscillator injection voltage with a scope or rf -type. 
vtvm will determine if a 1- megohm resistor is needed or not. 
The proper voltage should be between 0.2 and 0.7 volt, 
peak to peak. Any more than this and you need the shunt 
resistor. -A. von Zook 

Q METER FOR SERVICE 
I find my Q meter very useful for repairing defective rf 

and if transformers in radio and TV receivers when the 
fault is a bad capacitor in the unit. This usually shows up 
as B -plus leakage between primary and secondary because 
these built -in capacitors come leaky. 

It is usually best to replace the entire transformer, but 
sometimes an exact replacement is not available. When this 
happens, I remove the transformer from the chassis, take off 
the shield can and remove the defective capacitor. Then, 
by hooking only the coil leads to the inductance terminals 
of the Q meter and using the correct operating frequency, 
I can find what capacitance is needed to duplicate the 
defective unit. I usually use a good no -drift duramica or 
silver mica as a replacement. -Seymour Winterfield 

STEELMAN TRANSITAPE & AIRLINE 
7111M RECORDERS 

Trouble: Takeup reel does not turn during forward and 
fast forward. 

Solution: The takeup pulley is powered by a spring belt 
driven by a pulley that is an integral part of the flywheel. 
When the belt is worn, kinked, greasy or broken, there is 
little or no takeup action on the reel. 

To replace the belt, you must remove the motor, the speed - 
change bracket assembly, the rear bearing assembly and 

ALLEN. HEAD 
SCREW 

A "brass- tacks" guide to 

TIME -SAVING 

TEST PROCEDURES! 

The manual that 
helps you cut 
testing time 
in half ! 

BASIC ELECTRONIC 
TEST PROCEDURES is a 
big new 316 -page manual 
with the kind of "brass tacks" 

training that helps you locate 
TV, AM and FM troubles in a 
jiffy. Teaches you exactly what 
instruments to use and exactly 
where and how to use each type. 
Tells how to substitute one in- 
strument for another and how to 
develop time -saving, money-mak- 
ing test methods all along the 
line. 

Complete -Easy to Understand! 
Here are some of the subjects 

it covers: Current Checks: mak- 
ing measurements of Power, Ca- 
pacitance, Inductance, Resistance, 
AF, RF, Phase, Distortion & 
Modulation; Checking Sensitivity, 

RF Gain, Fidelity, AVC Voltage, Operating Voltages, 
etc. Includes bandy VISUAL ALIGNMENT TECH- 
NIQUES. Even covers transmitter and industrial 
electronic test procedures. 190 how -to -do-it pictures 
and dozens of step -by -step troubleshooting procedures 
charts make things doubly easy. Price only $8.00. 
Money -back guarantee. 

PRACTICE 10 DAYS FREE 
to 

Dept. RE 81, Technical Division 823900 
HOLT, RINEHART & WINSTON, INC. 
383 Madison Ave., New York 17, N. Y. 

Send BASIC ELECTRONIC TEST PROCEDURES 
Manual for 10 -day free examination. If I like book, 
I will then Bend $8.00 (plus postage) in full pay- 
ment. Otrehwise I will return manual and owe you 
nothing. (SAVE! Send 
postage. 

$8.00 with order and we pay 

nded promp 
yy 

tly.) 
return privilege with money 

Name 

Address 

City, Zone, State 
OUTSIDE U.S.A. nteh -l0 -day money-back 

guarantee 

Above offer expires April 15, 1962 

o \PADS 
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FREE 
Nothing to 
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GUIDE 

Why don't 

YOU 

subscribe to 
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ELECTRONICS? 

Everybody else does! 

1 year $5; 2 years $9; 
3 years $12 

154 West 14th St. 
New York I I , N.Y. 
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WE BUY TECHNOTES 
RADIO -ELECTRONICS wants Industrial Technotes. 

These should cover equipment (including closed- circuit tele- 
vision) actually used in industrial work, or technotes on 
counters, controls and other apparatus whose uses are 
largely industrial. Unillustrated Technotes pay $5; circuit 
diagrams raise the price to $9 and acceptable photos are 
worth $7 each. Send your technotes from industry to Tech - 
notes Editor, RADIO- ELECTRONICS, 154 W. 14th St., New 
York 11, N. Y. 

the flywheel. When removing and replacing these parts, the 
following precautions should be taken: 

Unsolder the motor leads, do not loosen the lug screws or 
the motor brushes will fall out. Do not drop the flywheel to 
the floor nor back into the bearings. A slight distortion of 
the flywheel shaft will ruin it, and dropping the wheel into 
the bearings can crack the sapphire bearings. 

When replacing the rear bearing plate, back the bearing 
all the way out so there is no danger of tightening the plate 
on the sapphire bearing and crushing it. It does not take 
too much pressure to do this. Use a drop of oil. 

To replace the belt, use Steelman part No. 678042 (see 
diagram) . Note that the belt is looped around a casting 
projection. When the unit is reassembled, the belt is slipped 
down into place with a small screwdriver. Max Alth 

NO SOUND -A DOG 
Take one G -E TV receiver, any model using the kind of 

sockets shown in Fig. 1. Symptom: no sound at all. Make a 
highly technical measurement of the plate voltage as in 
Fig. 1. Hmm. No voltage. Don't be overconfident; double - 
check. Measure the resistance of the primary of the output 
transformer; completely open! Diagnosis complete: replace 
output transformer. After carefully selecting replacement, 
matching impedances, etc., job is done and set makes beau- 

Fig. I 

Fig. 2 

tiful picture. Only one very minor detail: there is still no 
sound, and the 6AQ5 plate still has no voltage on it. Hmm. 

After returning from a coffee break, make even more 
detailed analysis of situation. Purely by accident, discover 
that there is good continuity everywhere in this circuit 
except for one place- between the tube- socket pin connector 
and the lug! Hmm! Replace socket? In this set? Perish the 
thought! Final, and practical remedy: carefully tack -solder 
short piece of solid wire between lug and pin connector, 
as in Fig. 2. Don't clog up the hole in the socket. Lay wire 
alongside connector, inserting other end in hole with blue 
wire from output transformer, as shown. -Jack Darr END 
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Stancor. n. 
Synonym for 
quality and 
dependability 
in coils and 
transformers 

It makes good sense for you to choose replace- 
ment parts from the manufacturer who is the 
world's largest supplier of electronic transformers 
to the original equipment market. The complete 
Stancor line includes the unit you need, at the 
fine performance level you expect. For quality 
and dependability in transformers and coils, 
always specify Stancor. 

The Stancor TV Guide 
gives you always up -to -date replacement infor- 
mation - through regular mailings of loose -leaf 
pages direct to you from Stancor. Register with 
your distributor to get the Stancor TV Guide. 

ELECTRONICS, INC. 
formerly Chicago Standard Transformer Corporation 

3501 WEST ADDISON STREET CHICAGO 18, ILLINOIS 
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new 

PRODUCTS 

ANTENNA TESTER, model ,, u. Uire.t- rcaling 
scales give answers in numerical values. For 
50-ohm coaxial transmission -line applications. 

Measures standing -wave ratio, and rf power to 
1,000 watts in 3 ranges. Precision -built dual cyl- 
inder type air coupler. -Sreo Electronics Inc., 
5015 Penn Ave. S., Minneapolis 19, Minn. 

AUTO RADIO TUBE CHECKER, Vis -U -All, op- 
erates on any 117 -volt, 60 -cycle ac outlet. 17 x 15 

x 8 in. 23 1b. -GC Electronics Co., (Div. of Tex- 
tron Electronics, Inc.), 400 S. Wyman St., 
Rockford, Ill. 

SINE -SQUARE -WAVE GENERATOR, model G34, 
covers frequency range of 6 cycles to 750 kc. 
Amplitude control, potentiometer and 60 -db at- 

tenuator variable in 20 -db steps. Frequency 
accuracy ±5%. Power requirement 117 volts ac, 
50/60 cycles. 13 x 8112 x 7 in. -Paco Electronics 
Co. Inc., 70 -31 84th St., Glendale 27, N. Y. 

ADD -A- TESTERS. Models 861 DC Ammeter 
(illus.) and 657 Milliohmmeter. 661 plugs into 
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any 260 or 270 and 657 combines with 260 to 
measure resistance values to .001 ohm. -Simp- 
son Electric Co., 5200 W. Kinzie St., Chicago 44. 

V OLT- OHM -MILLIAMMETER, model 800. 70 
ranges and longer mirrored scales 16.95 -inch top 

arc). compensation from 40 cycles 
to 20 kc. Overload protection. 20,000- ohms -per- 
volt dc sensitivity ; 10,000 -ohms- per -volt ac sensi- 
tivity. 71/2 x 61/2 x 37/8 in.- Triplett Electrical In- 
strument Co., Harmon Rd., Bluffton, Ohio. 

PANEL METERS, M Series. 4 case sizes: 220 -M, 
scale length 2.5 in: 520 -M, scale length 3.34 in ; 

2 Aá 60 
\ 80 

\ / 

MICROAMPERES 00 

420 -M, scale length 4.5 in ; 820 -M, scale length 
7 in.- Triplett Electrical Instrument Co., Harmon 
Rd., Bluffton, Ohio. 

AUDIO OSCILLATOR MODULE, Model 101, 
provides 60 -, 600 -, 440 -, 800- and 1,000 -cycle 
standards for industry and laboratory use and 
tone generators for construction of electronic 
musical instruments. Frequency range 20 cycles 
to 12 kc. Operating voltage 6 to 22.5 dc. Out- 
put 4 volts into a resistive load of 250,000 ohms 

at input of 20 volt -. 1 volt. Complete module, 
no external tuning components necessary. 4 us.- 
Henry Francis Parks Laboratory, P.O. Box 1665, 
Lake City Station, Seattle 55, Wash. 

TELEPHONE AMPLIFIER, GD -71, frees hands. 
No external power source required ; operates 
from single 9 -volt battery for up to 100 hours 

use. Automatically switches on In hen handset is 
placed on amplifier. Inductive pickup coil, built - 
in speaker, volume control and circuit board. 
Ivory -colored plastic cabinet. -Heath Co., Benton 
Harbor, Mich. 

RECEIVER, NC -190, with variable if selectiv- 

ity, ferrite filter. Dial selector allows selection of 
either calibrated amateur or popular foreign 
broadcast bands. 60 to 1 bandspread tuning ratio 
with built -in vernier. 5 separate main tuning 
ranges covering 540 kc to 30 me. Sensitivity bet- 
ter than 1 µv for 10 -db S/N ratio. -National 
Radio Co. Inc., 37 Washington St., Melrose 76, 
Mass. 

CITIZENS -BAND TRANSCEIVER, model E. 
Tunes in all 22 channels with flip of switch. 
One -hand operation. 8 crystal- controlled receive 
and transmit channels. Noise limiter and adjust- 
able squelch with 8 permeability -tuned high -Q 

circuits. Overall receiver sensitivity 0.5 pv for 
10 -db quieting. Selectivity 5 kc at 6 db down. 
Transmitter operates at full 5 -watt input. 111/2 
x 91/2 x 4s/a in. 9 lb. -Sonar Radio Corp., 3050 
W. 21st St., Brooklyn 24, N. Y. 

TWO -WAY RADIOS, Personal -Com ( illus.) and 
companion Personal -Corn 300, for Citizens -band 

operation. Ranges up to 1 mile. Pocket -size. 2 
and 1 lb, respectively. -Radio Corp. of America, 
30 Rockefeller Plaza, New York 20, N. Y. 

CITIZENS -BAND MICROPHONE, CM -so. Cer- 
amic transducer element for high sensitivity. 
100- to 6,000 -cycle spectrum at -49 db. 6 -ft 
4- conductor shielded coil cable. Single -pole, 

normally open push -to -talk switch. Dashboard 
mounting brackets. Mikes with normally closed 
switches available on order. Lightweight shat- 
terproof plastic. -Sonotone Corp., Elmsford, 
N. Y. 

8- TRANSISTOR AUTOMOBILE RADIO, FS -232. 
Low current consumption, 0.2 amp at maxi- 
mum output. Automatic gain control. 3 if 

stages, 1 rf stage. Built -in 4 -in speaker, noise - 
suppressor capacitor, distributor suppressor. For 
12 -volt operation. 7 x 21/2 x 4s/4 in.- Lafayette 
Radio Electronics Corp., 165 -08 Liberty Ave., 
Jamaica 33, N. Y. 

WIDE -BAND FM MULTIPLEX STEREO TUNER, 
model 350. 10 tubes, 11 diodes. Receives either 
monophonic FM or stereo FM multiplex pro- 
grams. Special circuitry for stereo tape record- 
ing. Silver -plated front end. 151/2 x 51/2 x 131/4 in. 

RADIO -ELECTRONICS 



-H. H. Scott Inc., Dept. P, Ill Powdermill Rd., 
Maynard, Mass. 

SENSING DEVICE, Compander, for home play- 
back systems, continually scans amplifier output 
and increases high -level signals without affect- 

low- or medium -level passages. Connects to 
output and input of existing home equipment. - 
Fairchild Recording Equipment Corp., 10 -40 45th 
Ave., Long Island City 1, N. Y. 

MIKES. Dual impedance and on -off switches, 
Modela 540S Sonodyne II (illus.) and 546 Uni - 
dyne III. 540S omnidirectional with variable fre- 

quency response. 546 features vibration isola- 
tion and Cannon connector. -Shure Brothers Inc., 
222 Hartrey Ave., Evanston, Ill. 

AUDIO ADAPTER HIT, No. BSIA, for mating 
dissimilar connectors. Contains 11 most fre- 
quently used audio adapters and 1 universal 

application molded interconnecting curd. Fits 
into caddy. Reusable plastic box.- Switcheraft 
Inc., 5555 N. Elston Ave., Chicago 30, Ill. 

HI -FI SPEAKER SYSTEM, model X -10, Ultra - 
compact, less than one -sixth bulk of regular 
shelf system. 2 -way. Miniature long -travel woofer, 

mass -loaded, precisely matched to enclosure. 3 -in 
direct- radiator tweeter response out to 14,000 
cycle. For use with any amplifier having 4 -, 8- 
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or 16 -ohm outputs. 6 -watt power rating. 7% x 
13 x 4%s in.- Jensen Mfg. Co., 6601 So. Laramie, 
Chicago 38, Ill. 

LINE RADIATOR, model LR -4 PA speaker 
system. Well defined polar pattern due to stack- 
ing of speakers one above the other. Radiates 
maximum energy in horizontal plane with verti- 
cal dispersion. Handles up to 30 watts of audio. - 
Electro -Voice Inc., Buchanan, Mich. 

OUTDOOR HI -FI SPEAKERS, 6 (Model UT- 
611, illus.) for outdoor use such as patio and 
pool sides where hi -fi response is more important 
than extremely high -power. - o, ;crate coaxial 

sound sources: one operates in middle and upper 
frequency ranges, other for low -end reinforce- 
ment of bass response. Rating 30 watts. -Racon 
Electric Co. Inc., 1261 Broadway, New York 1, 
N. Y. 

PA RECORD- PLAYING SYSTEM, Sportsman. 
Mike and speaker. Portable. Transistorized high - 
power amplifier. Long -range trumpet horn speak- 

er (up to 3 miles). Battery- powered including 
phono motor. -Volt -Air Twins Mfg. Co., 6716 
Park Ave., Allen Park, Wayne, Mich. 

STEREO CONTROL AMPLIFIER, X -1000, for 
home installations. Music power output 110 
watts. Harmonic distortion at 110 watts music 

power 0.5%. Intermodulation distortion at 100 
watts rms 0.8%. Overall frequency response 
20- 20,000 cycle + % db. Channel separation at 
1 kc better than 55 db. 20 front -panel controls, 
2 rear -panel controls. -Fisher Radio Corp., 21 -21 
44th Drive, Long Island City 1, N. Y. 

STEREO AMPLIFIER, AA -151. 28 -watt unit 
with 4 dual inputs and fingertip controls. 
Clutched volume controls for single -or dual- 

captures 

magnificent 

pipe organ 

tone 

in a 

tiny 

electronic 

tube . 

Here is magnificent Pipe Organ tone; tre- 
mendous tonal color range; two 61 -note pipe - 
organ keyboards; hand -rubbed cabinetry in 
the finish of your choice. Taken together they 
comprise a superlative electronic instrument 
comparable to organs selling for $2,500 to 
$6,000. 

Yet, when you assemble the Schober of your 
choice, you save more than half the normal 
cost and create a superb instrument to bring 
the delightful gift of music to your family. 

Work requiring knowledge and experience is 
eliminated. All that remains is the pride and 
pleasure of watching a fine musical instru- 
ment take shape under your own hands. The 
Schober organ you assemble will equal or sur- 
pass any factory -built organ for quality, relia- 
bility and circuitry. 
The coupon brings you full details on how you 
can start building the Schober of your choice 
with an investment of as little as $18.95. In 
addition, you may have an exciting 10" LP 
record demonstrating Schober's full range of 
tones and voices. The $2 charge for the record 
is refunded when you order your starting kit. 
No salesman will call. 

THE SCHOBER ORGAN 
CORPORATION 

Dept. RE -14, 43 West 61st St. 
New York 23, N. Y. 

channel adjustment. Ganged controls adjust 
tone. Luggage -tan vinyl -clad steel cabinet with 
charcoal gray front panel. -Heath Co., Benton 
Harbor, Mich. 

STEREO RECEIVER, model S -8000. 64 watts. 
24 tubes plus 4 silicon rectifiers. Frequency 

THE SCHOBER ORGAN CORP. 

Dept. RE -14, 

43 West 61 St.,N.Y. 23, N.Y. 

Please send me FREE íu11 -color booklet 
and other literature on the Schober organ. 

Please send me the Hi-Fi demonstration 
record. I enclose $2 which is refundable 
when I order my first kit. 

name 

address 

city zone state 
J 
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PROOF OF SUPERIORITY 
NO OTHER MICROPHONE 
CAN MATCH 

e 
LEADING NEWSWEEKLY 

MAGAZINES PICTURE E -V 

MORE OFTEN THAN THE NEXT 

FOUR BRANDS COMBINED! 

Write now for catalog of 
microphones preferred by top radio, TV, 

newsreel and sound engineers! 

ELECTRO -VOICE, INC. 
Commercial Products 
Div., Dept. 81IE 
Buchanan, Michigan 

Ask By Name For 

GENUINE 
your assurance 
of brand nome 

quality 
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with rarh ran of 
ELECTRONIC 
CHEMICAL 
products - 
5" PLASTIC 
EXTENDER 

Push Button 
Assembly 

For Pin Point 
Applications 

Does Not 
cause 
Shorts 

Electronic 
Chemical new 
formulo EC -44 
Lubricates, con- 
ditions cleans 
all electrical 
contacts. Eco- 
nomical . a 
little does a loll 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 
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response 20- 20,000 cycles -±-1 db at 30 watts. 
FM IHFM sensitivity L8 Atv for -30 -db noise 
and distortion below 100% FM. Also contains 
AM tuner. 16% x 14 x 4% in. 36 lb with case. - 
Sherwood Electronic Laboratories Inc., 4300 N. 
California Ave., Chicago 18, Ill. 

STEREO CONTROLS from manufacturer's dual 
concentric controls with use of specially tem- 
pered spring that inserts between shafts of 

front and rear controls and provides sufficient 
tension to insure their simultaneous rotation. - 
Centralab, Electronics Div. of Globe- Union, Inc., 
900 E. Keefe Ave., Milwaukee 1, Wis. 

SEALED POLYSTYRENE CAPACITORS for 
long -life applications. Leakage resistance in 
excess of 500,000 megs /µf. 25 -, 125- and 500 - 
volts do units available with 2.5 %, 5.0 %, 10% 
or 20% tolerances.- Centralab, Electronics Div. 
of Globe- Union, Inc., 900 E. Keefe Ave., Mil- 
waukee 1, Wis. 

VARIABLE AC TRANSFORMER, TR -115. Preci- 
sion toroidal wound core. Full rated output from 
0 to 130 vac with negligible voltage variation. 

Large easy -to -read dial. Bottom tabs for bench 
or wall mounting. 2- conductor outlet, 5 -amp fuse, 
on -off switch. 5% x 5% in. 10 lb.- Lafayette 
Radio Electronics Corp., 165 -08 Liberty Ave., 
Jamaica 33, N. Y. 

FLYBACK TRANSFORMERS, for Magnavox TV 
sets. HO -131 replaces parts 320055 -1, 320061 -1 

and 320061 -3 ; HO -334 (illus.) , part 320811 -1; 
HO -885, part 360779 -1.- Stancor Electronics Inc., 
3501 W. Addison St., Chicago 18, Ill. 

FLYBACK TRANSFORMERS for exact replace- 
ments. HO -328 replaces Trav -ler TR 24; 
HO -324, AMC, Artone and Trav -ler TR-27; 
HO -337, Silvertone 80 -368, 80 -390, 80 -411; 110- 
338, Airline, Raytheon and Truetone C-201- 
21026-1.- Stancor Electronics Inc., 3501 W. 
Addison St., Chicago 18, Ill. 

CONTROL /SWITCH COMBINATIONS, Series 
44/44S, for low -powered, battery -operated trans- 
istorized equipment. Rated at 0.2 watts. Avail- 
able from 500 ohms to 2.6 megohms. Resistance 

tolerance of ±20% to 100,000 ohms and ±30% 
above that. Rotation 300° mechanically with or 
without switch, 262° with switch. Approximately 
0.24 oz. 41/64 -in diameter, 23/64 -in depth with- 
out switch. With switch, depth 9/16 in from 
mounting panel. -Clarostat Mfg. Co. Inc., Dover, 
N. H. 

TV CONTROL REPLACEMENT, Uni -Tite, for 
field assembly of units in minimum time. Com- 
pleted assembly permanently locked together au- 

tomatically without tools. Allows assembly of 
more than 200 replacement controls for TV, 
radio and car radio from assortment of 35 rear 
units, 30 front units, 3 switches and selection of 
shafts.- Clarostat Mfg. Co. Inc., Dover, N. H. 

ANTENNA ROTOR SYSTEM, CDR Ham -M 
Rotor . sutipurt< dead weight of 1,000 lb. Ice-, 

moisture- and wind -proof. Remotely controlled. 
Calibrated in increments of 5 °. Separate trans- 
former. Mounts on any pipe or mast up to 2 -1/15 
inches, adapts for tower mounting.--Cornell- 
Dubilier Electronics Div., Federal Pacific Electric 
Co., 60 Paris St., Newark, N. J. 

STRAPLESS CHIMNEY MOUNT, Catalog No. 
.52, can be installed on brick, stone or cement 

block chimneys. Exerts up to 1,500 -lb. clamping 
pressure. Rustproof. -R- Columbia Products Co. 
Inc., 2008 St. Johns Ave., Highland Park, Ill. 

TV -FM SIGNAL AMPLIFIER, Booster -Pack. 
Gain control switch permits owner to vary sig- 
nal power. Special transister. 300- and 75 -ohm 
outputs. Ac receptacle for TV or FM sets. Full 

shockproof ac chassis. Flat gain of 16 db on low 
band and FM, and 14 db on high. Will drive up 
to 6 TV sets with 8 -db gain for each set. Draws 
only 1.2 watts. -Winegard Co., 3000 Scotten 
Blvd., Burlington, Iowa. 

GARAGE -DOOR OPERATOR, all- transistor, 
portable. Additional transmitters available where 
door will regularly be operated from more than 
one car. Unit controls garage light which re- 
mains on for 2 minutes after door closes. If door 
strikes object power shuts off and door auto- 
matically stops. -Perma- Power, 3100 N. Elston 
Ave., Chicago 18, Ill. END 

All specifications from manufacturers' data. 
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HOW 

NUT DRIVER HELPER 
Removing short self -tapping screws 

f is simple. But putting them back in a 
tight place where they can't be started 
with the fingers is something else. For 
example, when fastening a TV tuner 
and case back in place, the self- tapping 
screws are usually so short that they 
go back in the nut driver far enough 
to make it impossible to screw them 
back into place. To prevent this, solder 
two nuts together, the same size as the 
nut driver being used. Then drop the 
soldered nuts into the nut driver's open- 
ing. Now the self -tapping screw will 
not go all the way into the nut driver 
and can be screwed into place without 
trouble. Just rap the nut driver on the 
bench to remove the two soldered nuts. 
-George E. Lytle 

SOLDER STORAGE 
Here is a solution to the problem of 

the solder roll which keeps rolling off 
the workbench, doesn't stay put and is 
difficult to use with one hand. When you 
purchase a roll of solder, save the box. 
Then pry off the end of the spool if it is 
cardboard or metal; saw it off if it is 

wood. Cut a hole about 1 inch in diam- 
eter in the top of the box. Then replace 
the roll in the box, modified end up, 
and thread the free end of the solder 
through the hole. When you need solder, 
just a pull with one hand gives you all 
you need. In addition, the box is stable 
in any position and is not easily mis- 
placed.-Ronald S. Newbower 

AIR -CONDITIONED TV 
For a long time, we couldn't figure 

out why some of the sets we cured of 
intermittent faults, which played OK 
in our shop, quit playing after a couple 
of days in the customer's home. Then 
we found this happened because we 
repaired the sets in our air -conditioned 
shop. The chilled air kept the inter- 
mittents from showing up! 
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Now, after repairing a TV set, we 
put it out in a fry room and let it run, 
making a double check. Our Florida 
climate makes this easy. Harry J. 
Miller 

BETTER TERMINAI. 
CONNECTIONS 

If you are using connectors such as 
banana plugs, pin jacks or spade con- 
nectors, where the wire must be sold- 
ered into the plug, the wire will invari- 
ably break at the solder junction if it 
is subjected to vibration or flexing (Fig. 

FATIGUE GENERALLY TAKES PLACE HERE 

II t 
Fig.! 

Fg .2 

Fig.3 

1) unless a portion of the insulation is 
made a part of the pin or plug. This can 
be solved by taking a short piece of 
solid hookup wire or the "trimmin's" 
from resistors or capacitors and insert- 
ing it into the plug (Fig. 2) along with 
the conductor wire and soldering the 
two in together. Now, with a pair of 
long -nose pliers, wrap the protruding 
end of the short, solid wire securely 
around the insulation of the conductor 
about 3/16 inch up from the end (Fig. 
3). The insulation will now take the 
flexing without fatigue much longer 
than the conductor would have. Ray 
L. Allen 

REFLECTING RECEPTACLE 
When a stylus or a new crystal has 

to be installed on a phono arm, you're 
bound to have trouble seeing where the 
small screws go. And sometimes, when 
a small screw or bolt is dropped, it is 
lost. To avoid this, place a ladies com- 
pact mirror inside a shallow tin (such 
as the can cellophane tape comes in). 
Place this unit underneath the phono 
arm. Now you can see what you are 
doing and any small bolts or screws 
that you drop fall into the reflecting re- 
ceptacle.-A. von Zook 

MUSIC INTO LIGHT 
In the December, 1954, RADIO-ELEC- 

TRONICS, an article under this title ap- 
peared, describing how to make fluores- 
cent tubes light by voltage from your 
amplifier. 

For most of us, such an installation 
would be too large and much too expen- 
sive, but the same idea can be used with 
neon bulbs, and the results are inter- 
esting and entertaining. 

The simplest (although not the best) 
arrangement is merely to wire one or 
more neon bulbs directly across the pri- 
mary of your output transformer. NE- 
30's probably show up best and will fit 
in standard light sockets, but any kind 

BUILD 10 -25 RADIO 
CIRCUITS AT HOME 

with the New 

PROGRESSIVE RADIO 
"EDU- KIT "® 

ALL Guaranteed to 
World 

A Complete Home 
Radio Course 

BUILD 
Receivers 
Transmitters 
Signal Tracer 
Signal Injector 
Code Oscillator 
Sq. Wave Generator 
Amplifier 
No Knowledge of Radio Necessary 
No Additional Parts or Tools Needed 
Excellent Background for TV 

only 

$15 up 
Reg. U.y. 
Pat. OR. 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu -Kit" offers you art outstand ing ERA, TI. 

CAL HOME RADIO COURSE at a rock- bottom price. 
You will learn radio theory, construction and servie- 
Ing. You will learn how to build radios, using regular 
schematics; how to solder and wire In a professional 
manner; how to service and trouble -shoot radios. You will learn how to work with punched metal chassis as 
well as the new Printed Circuit chassis. You will 
learn the principles of RF and AF amplifiers and osell- 
latori, detectors. rectifiers. test equipment. You will 
learn and practice code, using the Progressive Code 
Oscil, ator. In brief, you will receive a basic edu- 
catimi in Electronics and Radio, worth many times the 
small price you pay. 

PROGRESSIVE 
TEACHING METHOD 

The o{h Radio 
"Edu -Kit" is the foremost 
educational radio kit in 
the world, and is univer- 
sally accepted as the stand- 
ard In the field of elec- 
tronics training. The 

Edu -Kit" uses the mod- 
ern educational principle 
of ',Learn by Doing." 
You begin by building a 
simple radio. Gradually, 
In a progressive manner, 
and at your own rate, you 
construct more advanced 
multi-tube radio circuits, 
learn more advanced the- 
ory and techniques, and 
do work like a profes- 
atonal radio technician. 
These circuits operate on 
your regular AC or DC 
house current. 

THE KIT FOR 
EVERYONE 

You Io not need the 
Slightest background in 
radio or science. The 

F.du -Kit" is used by 
young and old, schools 
and clubs, by Armed 
Forces Personnel and Vet- 
erans Administration for 
training and rehabilita- 
tion. 

One of the most Impor- 
tant aspects of the "Edu- Kit" Is the Consultation 
Service which we provide. 
We welcome students to 
send us their problems. 
whether related to any of 
the material covered in 
the "Edu -Kit" course, or 
encountered In other ex- perice n the fi<Id of 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary 

to build several different radio and electronic circuits, 
each guaranteed to operate. Our kits contain tubes, 
tube sockets, variable, electrolytic, mica, ceramic and 
paper dielectric condensers, resisto-s, tie strips. coils, 
hardware, tubing, punched metal chassis, Instruction 
Manuals, hook -up wire, solder, selenium rectifiers, 
volume controls, switches, etc. In addition, you re- 
ceive Printed Circuit materials, including Printed 
Circuit Chassis, special tube sockets, hardware and 
Instructions. You also receive a useful set of tools. 
pliers, cutters, an alignment tool, professional electric 
soldering Iron, wrench set, and self- powered, dynamic 
Radio and Electronics Tester. The "Edu -Kit" also 
Includes Code instructions and the Progressive Code 
Oscillator. You will also receive lessons for servicing 
with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide, FCC Ama- 
teur License Training Book, and a Quiz Book. 

TROUBLE -SHOOTING LESSONS 
You will learn to 

trouble -shoot and service 
radios, using the profes- 
sional Signal Tracer. the 
unique Signal Injector 
and the dynamic Radio 
and Electronics Tester. 
Our Consultation Service will help you with any 
technical problems. 

J. Stosaitls, 25 Poplar 
St., Waterbury, Conn.. 
writes: "I have repaired 
several sets for my 
friends. and made money. 
The 'Edu -Kit" paid for 
itself. I was ready to 
spend $240 for a course. 
but I found your ad and 
sent for your kit." 

FREE EXTRAS 
Set of Tools Radio Book Radio and Electronics 

Tester Electric Soldering Iron Pliers- Cutters 
Alignment Tool Tester Instruction Book Hi -Fi 

B ook TV Book Quiz Book Membership in 
Radio -TV Club: Consultation Service FCC Amateur 
License Training Printed Circuitry Certificate of 

Merit Valuable Discount Card Wrench Set 

Choose From These Popular "Edu -Kit" 
Models 

SIOA: 10 Circuits $15.95 
#ISA: 15 Circuits $19.95 
#103A: 

BS 
Circuits (includes Printed Circuitry) 

4 Advanced Circuits) ós8 
Printed Circuitry and 

9 Advanced 
Circuits 

Circuits) 530.95 
Printed Circuitry and 

rUNCONDITIONAL MONEY -BACK GUARANTEE 
Please RUSH my Progressive Radio "Edu -Kit" to me. 

t --YE SURE TO INCLUDE all the FREE EXTRAS and 
BONUS RESISTOR and CONDENSER KITS WORTH 
57.00. 

MODEL desired Price 
a Send "Edu -Kit' postpaid. 1 enclose remittance in 

full. 
a Send "Edu -Kit" C.O.D. I will paY Postage. 
a Send me FREE additional information describing 

"Edu -Kits." 
Name 

Address 

Progressive "EDU- KITS" Inc. 
1188 Broadway, Dept. 1790 Hewlett, N.Y. 
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Watch for 

Next month 
featuring articles like 
Electronic ignition 
system for your car 

Make that old Maxwell run like the friskiest compact. 
Here's a 2- transistor, 1- thyratron system that's a cinch to 
build and a joy to install. Works like a dream with new 
cars too. Watch how it boosts mileage -puts new pep into 
your engine. 

Industrial sound 
systems 

Just because you've installed hi -fi systems in homes doesn't 
mean you're set to tackle industrial, commercial, or edu- 
cational set ups. But don't let the problem throw you. This 
article tells how to handle the problems you don't run 
into in home equipment. Preps you for industrial jobs. 

Power measurements 
with your scope 

Your old friend Bob Middleton shows you a scope trick you 
may never have thought of -how to find out things about 
your power supply that voltage and current measurements 
would never tell you. The scope not only makes the 
measurements, but shows you what's wrong with the output 
at the same time. 

Handling vertical 
foldover 

Four conditions that cause vertical foldover and what to 
do about it. Some handy hints from that old troubleshooter, 
Wayne Lemons. 

5-Transistor receiver 
in an earphone 

A little dream! This tiny unit can be built into the cap of 
a headphone earpiece, yet it will pull in stations 25 miles 
away -and with top quality! 

Radio-Electronics 
SEPTEMBER ISSUE 
On Sale August 17 

RESERVE YOUR COPY NOW 
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may be used. Not more than two bulbs 
can be used this way, unless the volume 
is turned uncomfortably high. Some 
distortion is inevitable with this hook- 
up, although it will be scarcely notice- 
able, unless you have a high -quality rig. 

A better way is to build the small two - 
stage amplifier described in the original 
article (see diagram), using for the in- 
put a 470,000 -ohm grid resistor and .02- 
µf capacitor. This can be wired into the 
plate or grid circuit of a voltage ampli- 
fier. Several bulbs can be used with this 

6J5 
DR EQUIV 1 6V6 .1 

III25 MA INPUT 

.02 

470K 

t 

350 V DC 

system, even one of the blue argon two - 
plate bulbs, which give an odd effect. 

If you use all NE -30's, try leaving 
one clear, and coloring the others blue, 
green, yellow or pink. (Be sure to give 
only a very light tinge of color.) 

The flickering and pulses of these 
bulbs in different colors keep even the 
small fry quiet and interested (at least 
for a little while) 1 A friend of mine 
(adult )even hypnotized himself into a 
sound sleep while watching a single 
bulb pulse in rhythm to a staccato mam- 
bo beat. 

While seldom effective with vocal rec- 
ords, when used with jazz or latin rec- 
ords (barrelhouse piano is best of all) 
or anything with a definite beat, one of 
these musical lights can entertain even 
your more blasé friends an entire eve- 
ning.-R. C. Sandison END 

50 pears ego 
In Gernsback Publications 

HUGO GERNSBACK, Founder 
Modern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Practical Electric, 1921 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of Modern Electric, 
on flle for interested readers. 

In August, 1911, Modern Electrics 

Multiple Tone Wireless Stations, by 
Dr. Alfred Gradenwitz. 

The Mystery of the Ether, by Owen 
Ely. 

Elimination of Inductance Disturb- 
ances. 

Lightning Protection for Wireless Sta- 
tions, by Philip Edelman. 

A Flame Audion, by Mearle Mellinger. 
Universal Detector, by P. Mertz. 
Wireless Without an Aerial, by Ed. 

Egloff. 
Lightning Phenomena, by Dr. C. P. 

Steinmetz. 

RADIO -ELECTRONICS 
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REMOTE CONTROL SYSTEM 
Patent No. 2,946,054 

Emmor V. Schneider, Alliance, Ohio. (Assigned to 
Alliance Mfg. Co., Wilmington, Del.) 

This system uses a "carrier" in the audio range. 
The signal is picked up by a receiver to operate 
a relay. 

When the switch is closed on the transmitter 
(Fig. 1), the vibrator alternately closes and 

SWITCH 

FN.( 
opens the circuit through tuned -circuit L-C and 
causes it to oscillate at its resonant frequency, 
say 5 kc. Thus, we have a 5 -kc carrier keyed 
on and off by the vibrator at a 115 -cycle rate. 
(Fig. 2). 

L radiates the waves to a receiver (Fig. 3). 
Its loop has many turns of wire. The secondary 

1/115 SEC 

I 

Fig.2' 

HTR 

LOAD 

Fig.3 

is tuned by stray capacitance to 5,000 cycles. The 
thyratron operates from ac. When its plate 
goes positive (about 100 volts), its grid goes negative by about 5 volts. 

A positive signal at the grid overcomes the 
bias and triggers the tube. Rectified 60 -cycle 
pulses flow into relay RY. A shunt capacitor C 
eliminates relay chatter. Since 115 cycles is 
much higher than 60, there will always be a 
positive signal on the grid during the period 
when the plate of the tube is positive. 

VOLTAGE DISCRIMINATOR 
Patent No. 2,956,158 

Paul L. DiMatteo, Levittown, N. Y. (Assigned to 
Sperry Rand Corp.) 

This tube conducts only within a predetermined 
range of signal voltage. It blocks above or below 
this range. Fig. 1 shows how the tube is used to 

Figi 
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TIME 

Fig.2 
control a relay. R is a large resistor. 

Assume that the signal is very negative and 
growing in a positive direction. This signal (E) 
is shown as a full line in Fig. 2. The diagram 
also shows how other voltages vary with E. The 
cathode voltage I Ek ) and grid voltage (Et) are 
dotted lines. The plate voltage (Ep) is a full line. 

At the beginning, E and Eg must be equal 
since D1 is blocked. The tube is also blocked so 
Ek must be zero. As soon as E and Eg rise above 
cutoff ( -E,) plate current begins, and Ek be- 
gins to rise. The corresponding dip in Ep is due 
to the drop across RY. 

If E continues to rise, it eventually becomes 
positive. Then Dl conducts and clamps Eg at 
ground potential as shown. Thus plate current 
levels off and so does Ek. When E finally over- 
takes Ek (permitting D2 to conduct), they rise 
together. All these results are shown graphically 
in Fig. 2. 

To summarize, grid bias is measured by the 
difference Eg - Ek. When this value equals 
-Ee, cutoff is reached. This occurs at two points, 
Pl and P2. When E is within this range, bias is 
less than cutoff, permitting tube conduction. Out- 
side this range V blocks. 

The patent describes several applications, in- 
cluding waveshaping and switching. 

LAMP FLASHER 
Patent No. 2,960,627 

Dennis A. Hunt, Northolt, England. (Assigned to 
Rotas Ltd., Willesden, London, England.) 

These transistors conduct alternately, flashing 
their respective lamps on and off. Assume V1 
conducts through lamp 1, so that C1 charges 
through R2. As point A goes positive, it blocks 
V2. C2 discharges through Rl and lamp 2. Only 
lamp 1 is on at this time. 

LAMPI LAMP 2 

CI 

:RI 

Upon completion of the charge, A assumes 
the negative potential of N, so V2 can conduct 
through lamp 2. C2 charges through Rl, thus 
B goes positive to block Vl. Cl's charge leaks 
off through R2 and lamp 1. Only lamp 2 is on 
during this time. 

C3 shorts out any transients in the power 
supply. END 

"Fred's doing so well he's hired 
a tube caddy." 

TV -RADIO Servicemen or Beginners 

SEND FOR 

Ivid' 
7- Volume Job Training Set 

on 7 -Day FREE TRIAL 
The First Practical 

TV-RADIO-ELECTRONICS 

Shop Library 

Answers ALL 
Servicing Problems QUICKLY .. . 

Makes You Worth More On The Job! 
Examine Coyne's all -new 7- Volume TV- RADIO- 
ELECTRONICS Reference Set for 7 days at our 
expense! Be convinced it gives you the way to 
easier TV -Radio repair -time saving, practical 
working knowledge that helps you get the BIG 
money! See how to install, service and align ALL 
radio and TV sets, even color -TV, UHF, FM and 
transistorized equipment. New photo -instruction 
method is quick and easy to understand. No com- 
plicated math or theory -just practical facts you 
can put to use immediately right in the shop, or 
for ready reference at home. Over 3000 pages ; 

1200 diagrams ; 10,000 facts I 

Like An Electronics Expert At Your Side! 
VOL. I- EVERYTHING 
ON TV -RADIO PRIN- 
CIPLES! 300 pages of 
practical explanations; 
hundreds of illustrations. 
VOL. 2- EVERYTHING 
ON TV- RADIO -FM RE- 
CEIVERS; 403 pages; 
fully illustrated. 
VOL. 3- EVERYTHING 
ON TV -RADIO CIR- 
CUITS! 3M pages; hun- 
dreds of illustrations, cir- 
cuit diagrams. 
VOL. 4- EVERYTHING 
ON SERVICING IN- 
STRUMENTS! flow they 
work, how to use them. 
7es pages: illustrated. 

VOL. 5- EVERYTHING 
ON TV TROUBLE- 
SHOOTING! Covers all 
types of sets. 437 pagr +: 
illustrations, diagrams. 

VOL. 6 - TV CYCLO- 
PEDIA! Quick and con- 
cise answers to TV prob- 
lems in alphabetical order, 
including UHF, Color TV 
and Transistors; 868 
pages. 

VOL. 7- TRANSISTOR 
CIRCUIT HANDBOOK! 
Practical Reference cover- 
ing Transistor Applica- 
lions; over 200 Circuit 
Diagrams: 410 pages. 

DIAGRAM BOOK FREE! 
For prompt action, we'll also send you this 
big book, "150 Radio -Television Picture 
Patterns and Diagrams Explained" AB- 
SOLUTELY FREE just for examining 
Coyne's 7- Volume Shop Library on 7 -Day 
FREE TRIAL! Shows how to cut servicing 
time by reading picture -patterns. plus 
schematic diagrams for many TV and radio 
sets. 

SEND NO MONEY 
Just mail coupon for 7- Volume TV -Radio Set on 
7 -Day FREE TRIAL! We'll include the DIA- 
GRAM BOOK FREE. If you keep the set, pay 
only $3 in 7 days and $3 per month until $27.25 
plus postage is paid. Cash price only $24.95. Or 
return set at our expense in 7 days and owe 
nothing. Either way, the FREE BOOK is yours 
to keep. Offer is limited, so mail the coupon 
TODAYI 

FREE BOOK -FREE TRIAL COUPON 

Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. 81 -TI, 
Chicago 7. Illinois 
Yes! Senil me COYNE'S 7- Volume Applied Practical 
TV- RADIO- ELECTRONICS Set for 7 -Days FREE 
TRIAL per your offer. Include "Patterns & Dia- 
grams" book FREE! 

Name_.__....._...-_._._. --......_..__.. Age ......._..._ 

Address. 

City Zone State p Check here if you want Set sent C.O.D. Coyne 
pays postage on C.O.D. and cash orders. 7 -Day 
Money -Back Guarantee. 
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the 
business -like 

approach 

to 
SERVICE 

CHARGES 

and 

RECORD 
KEEPING 

For customer's prices 
on every replacement 
part, plus flat rate and 
hourly service charge 
data, regional and 
national. Dave Rice's 
OFFICIAL PRICING 
DIGEST, listing over 
63,000 items. $2.50. 

A& AVAILABLE FROM YOUR DISTRIBUTOR' ' 

IF you want to op- 
erate on a profes- 
sional level, Dave 
Rice's OFFICIAL 
ORDER BOOKS give 
you triplicate forms 
for order, invoice, 
and office records 
...spaces for tubes, 
parts, serial num- 
bers, labor and tax 
charges, signatures, 
etc. 75c per book, 
$6.50 for dust -proof 
box of 10. RAS i . 

ELECTRONIC PUBLISHING COMPANY, INC. 

1133 N. JEFFERSON ST. CHICAGO 6, ILL 

Purchasing 
A HI -FI 

SYSTEM? 
TIME PAYMENTS AVAILABLE 

Up fo 2 years 

Send Us 

Your 
List Of 

Components 
For A 

Package 

Quotation 
You Can Buy 

With Confidence 
AT AIREX 

All merchandise is 
brand new, fac- 
tory fresh & guar- 
anteed. 

Free Hi -Fi Catalog 

AIREX 
RADIO 
CORPORATION 

to pay! 
Jim Lansing* 
Altec Lansing 
Electrovoice 
Hartley* Viking 
University Jensen 
Acoustic Research 
Janszen 
Wharfedale 
USL Citizen Band 
Gonset 
Hallicrafter 
Texas Crystals 
International 

Crystals 
Concertone 
Bell G.E. 
Weathers 
Harman -Kardon 
Eico Pilot 
ESL Frazier 
Superscope 
Dual Changer 
Bogen RCA 
Dynakit Fisher 
H. H. Scott 
Thorens *Sherwood* 
TEC Roberts 
DeWald National 
Sony Tandberg* 
Challenger 
Wollensak 
Garrard 
Miracord 
Glaser -Steers 
Rek -O -Kut 
Polytroncs 
Norelco Conrac 
Fairchild 
Pickering Sonar 
Audio Tape 
Magnecord* 
Rockford Cabinets 

air Traded 
85-RE Cortlandt St., N.Y. 7, WO 4-1820 

100 

Stanley I. Lehrer 
was elected to the 
Board of Directors 
of Arco Electron- 
ics, Inc., Great 
Neck, N. Y. He is 
assistant secretary 
of the company and 
a director and 
member of the executive committee of 
Microlab, Livingston, N. J. 

Berne N. Fisher joined Gonset Div. 
of Young Spring & Wire Corp., Bur- 
bank, Calif., as president. Previously, 
he was vice president of Tele- Comput- 
ing, Inc., and general manager of its 
Value Engineered Products Div. 

$IPsiE$$ and 

PEOPLE 

H. T. Harwood (left) was appointed 
director of public relations for Shure 
Brothers, Inc., Evanston, Ill. He had 
been advertising manager. Leonard H. 
Serwat was appointed personnel direc- 
tor. He comes to the company from 
Motorola, Inc., where he held a similar 
position. 

Chester S. 
Wright was ap- 
pointed manager, 
market research 
for Stancor Elec- 
tronics Inc., Chi- 
cago, Ill. He has 
been with the com- 
pany for 5 years 
and in the industry for over 20 years. 

H. Jerome Noel (left) joined Howard 
W. Sams & Co., Inc., Indianapolis, as 
vice president. He had been a vice presi- 

dent of Standard Life Insurance Co., and 
vice president and director the Advisors 
Fund Management Corp. Mal Parks, Jr. 
was promoted to director of marketing. 
He will continue as general manager of 
the Magazine Div. and the Technical 
Book Div. 

Larry Epstein 
joined Harman - 
Kardon, Plainview, 
N.Y., as sales man- 
ager of the new 
Commercial Sound 
Products Div. He 
has been active in 
the industry for 
over 20 years, most recently with such 
companies as Bogen- Presto, University 
Loudspeakers and RCA. 

John T. Mallen 
was appointed 
equipment sales 
manager, enter- 
tainment products 
for the Sylvania 
Electronic Tube 
Div. with head- 
quarters in Chi- 
cago. He had been Midwestern equip- 
ment sales manager. Eugene M. Soren- 
sen was appointed Midwestern region 
equipment sales manager, industrial and 
military. He formerly had been the 
company's supervisor of military and 
industrial sales. 

RCA Electronic Tube Div., Harrison, 
N. J., introduced a new combination tray 

and battery merchandiser designed to 
promote sales of its transistor radio 
batteries. 

Vaco Products Co., Chicago, designed 
a counter merchandiser for its solderless 

terminal repair kit. The company also 
introduced a Triple Feature promotion 
for its solderless terminals. 

RADIO -ELECTRONICS 



Sylvania Electronic Tube Div. was 
awarded the NATE SA Friends of Serv- 
ice Management plaque for 1960 for the 

tenth consecutive year. William O. 
Spink (right), vice president, marketing 
of the division, is shown accepting the 
plaque from James O. Humphrey, West- 
ern secretary of NATE SA. 

GC Electronics Co., Rockford, Ill., is 
offering service technicians a self -serv- 
ice display and best -seller selection of 
exact replacement TV and radio knobs 
for seven leading makes. 

International Rectifier Corp., El Se- 
gundo, Calif., is under way on a new 
commercial products distributor pro- 

gram which includes a self -service mer- 
chandising display, a new package pro- 
gram and a combination handbook 
photocell package to introduce its type 
IR photocells and solar cells. 
Obituaries 

Ray F. Sparrow, executive vice presi- 
dent of P. R. Mallory & Co. and a 
pioneer electronic industry executive, 
died in Pembroke, Ontario, Canada, 
after an illness of several months. 

Frank Sprayberry, founder of the 
Sprayberry Academy of Radio & TV 
and widely known in the electronic in- 
dustry, died at his home in Delray, Fla. 

Edward C. Cahill, former president 
of RCA Service Co., Camden, N. J., died 
at the age of 60. He has been in semi- 
retirement since 1958 because of ill 
health. He was a member of the Board 
of Regents of the Milwaukee School of 
Engineering, from which he graduated 
in 1928 END 
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ServicTechnicians... 

L IGITTNING 
DOES STRIKE. 
TWICE!!. 

Another Double -Value Reason 

to join the Technicians Book Club 

NEW SHORTCUTS 

TO TV SERVICING 
By Leonard C. Lane 

2 -VOL. $9.90 set -Only $6.50 
Three months ago Gernsback Library introduced a sensational 2- volume set that has service 
technicians everywhere buzzing.* Now here's another one just as exciting. This book, too was 
originally prepared as a training course by a leading home -study school and sold at many 
times this price. 

Different from any servicing book you've ever read. There's no math, no theory. Instead 
it hammers hard at solving the servicing problems that bug you on those rough days. Rf, if, 
detector, agc, front end, sync stage, picture tube and many other component problems are 
carefully analyzed. This book is not just a crutch for tube pullers -but a guide that will help 
you understand basic troubles. You'll learn how to service sets not yet on the drawing 
boards! Get this one for your workbench now. The tricks, techniques and shortcuts it offers 
will help you boost your servicing income for years to come. 

*The other one? In case you may have missed it -HOW TO FIX 
TRANSISTOR RADIOS & PRINTED CIRCUITS. A complete shirt- 
sleeve course on servicing transistor radios by the same 
author. Same low price. Same wonderful value -also originally 
sold for much more as a home study training course. Begin 
your membership with either one. 

IT PAYS TO BUY THE BOOK CLUB WAY 
The books retail for $9.90. But as a club member you can buy them for only $6.50 

plus a few cents postage. Join the club now and take advantage of the book buy of the year. 

NO -RISK GUARANTEE: You don't risk a cent. SEND NO MONEY. Look the books over in your 
own home. Then only when you're convinced they're as good as we say, send payment. If 
you're not satisfied just send the books back 

HOW TO JOIN 

Just mail the coupon below. SEND NO 

MONEY. We'll send you the books for a 10- 
day No -Risk inspection in your own home. 

If you like the books keep them and send 
us your remittance. If you don't, just send 
them back. A new book is published 
every few months- you receive it on the 
same No -Risk inspection plan. Keep only 
the books you want -pay only for those 
you keep. You agree to take a minimum 
of only 4 books -over the whole enroll- 
ment period! You may cancel anytime after 
that. No time limit -no contract to sign. 

r .SEND IN THIS COUPON TODAY 

GERNSBACK LIBRARY, INC., Dept. 81c 

154 West 14th St., New York 11, N. Y. 

Enroll me in the G/L TECHNICIANS' BOOK CLUB. 
Send me (please check one) 

D "How To Fix Transistor Radios and 
Printed Circuits" (2 Vols.). 

D New Shortcuts to TV Servicing 

Name 
please print 

Street 

City Zone State 

BUILD A WHOLE LIBRARY OF BOOKS YOU 

NEED TO GET AHEAD IN SERVICING 

The G/L Technicians' Book Club has helped 
thousands of service technicians every- 
where Do Faster Servicing Earn More 
Money Save money on the books they 
need to get ahead. 

HERE'S HOW IT CAN HELP YOU! This club of- 
fers hard -cover editions of today's best servic- 
ing books by well-known authors AT DISCOUNTS 
UP TO 27 %! Through mass printing and direct 
distribution we can offer you these books AT 
A SPECIAL LOW PRICE plus a few cents postage. 

1 SEND NO MONEY! 

K 
MAIL THIS COUPON TODAY! 

You have nothing to lose 

- everything to gain! 

Examine the books at our risk. 

BOOKS PURCHASED FOR PROFESSIONAL 

USE ARE TAX DEDUCTIBLE. 
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Frew \I 
LITERRTU 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

HI -FI AND STEREO TAPE SYSTEMS 
GUIDE, Form 780, diagrams a variety of 
recommended equipment and system 
connections for hi -fi and stereo tape re- 
cording playback systems. 9 systems 
described in 12 -page brochure. -Viking 
Customer Service Dept., 9600 Aldrich 
Ave. So., Minneapolis 20, Minn. 

TV KITS AND WIRED CHASSIS, 23 -, 
24- and 27 -inch Professional Series, 
available on "pay -as -you- wire" basis, 
announced in Catalog P -361. Complete 
technical specifications. Photos show top 
and bottom views of chassis and how to 
use units with vertically or horizontally 
mounted control panels. -Transvision, 
450 North Ave., New Rochelle, N.Y. 

SILICON DIFFUSED RECTIFIERS pre- 
sented in 6 pages of new catalog. Illus- 
trations and complete mechanical and 
electrical specifications for more than 

150 units ranging from 60 to 600 volts 
PIV and from 250 ma to 22 amperes. - 
Warren Schoonmaker, Raytheon Co., 
Semiconductor Div., 215 First Ave., 
Needham, Mass. 

CAPACITOR WALL CHART ETR- 
2609A lists 34 single- section tubular 
electrolytic capacitors that will, through 
use of application rating, replace esti- 
mated 100 existing types. Application - 
rating concept permits one unit to re- 
place many types within specified ca- 
pacitance, voltage and size limitation 
ranges. 14 x 20 in. 2 -color heavy stock. 
-Available from General Electric dis- 
tributors. 

LOUDSPEAKER SYSTEM, Olympus, 
available with wood fretwork grille 
hand -carved in Orient or five different 
grille fabrics. Dark mahogany, tawny 
walnut, oiled walnut, Danish teak or 
ebony. Enclosure occupies slightly more 
than 6 cubic feet and weighs almost 
100 lb. -James B. Lansing Sound Inc., 
3249 Casitas Ave., Los Angeles 39. 

TV Antennas, Hardware, Accessories 
and Radio Parts, a complete line, of- 
fered in fully illustrated brochure No. 
19. Front -page index shows item and 
description as well as page it appears 
on. -IE Manufacturing, 3039 W. Car- 
roll Ave., Chicago 12, Ill. 

ELECTRONIC PROJECTS in Catalog 
No. 6 exceed preceding catalog by 69 
additional projects. Each has been 
proved by actual breadboarding before 
release. Relative difficulty of projects 
called out by symbols. Prices. -Henry 
Francis Parks Laboratory, PO Box 
1665, Lake City Station, Seattle 55, 
Wash. 

SEMICONDUCTOR DEVICES. More 
than 270 featured in new 12 -page cata- 
log. Gives electrical specifications, di- 
mensions and prices. - International 
Rectifier Corp., 1521 E. Grand Ave., El 
Segundo, Calif. 

ADAPTERS. Add -A- Testers, for Simp- 
son 260/270 multimeters described, il- 
lustrated and priced in Catalog Sheet 
ST- 302. -Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, Ill. 

INDUSTRIAL TUBE Catalog PA -400 
gives data on more than 400 industrial 
and special -purpose tubes. Reference 
chart style. Indexed. -CBS Electronics, 
Danvers, Mass. 500. 

ASTRON CAPACITORS FOR INDUS- 
TRIAL APPLICATIONS is 20 -page illus- 
trated catalog that includes complete 
listing of all types of industrial capac- 
itors available from manufacturer. 
Complete cross -reference chart covering 
MIL to commercial conversion provided. 
-Astron Sales Corp., 255 Grant Ave., 
East Newark, N.J. 

PHONOGRAPH NEEDLE AND RE- 
PLACEMENT GUIDE 1961 Supplement 
indicates, in 8 pages, needle replace- 
ment, record speed and needle number 
in either diamond, jewel or osmium. 
List price also shown. -Duotone, Locust 
St., Keyport, N.J. 

SWITCH Catalog E covers wide vari- 
ety of basic designs and suggests addi- 
tional combinations available as stand- 
ard or custom -built switches. Complete 
dimensional drawings of switch com- 
ponents. Quick- reference information. 
16 pages. -Guardian Electric Manufac- 
turing Co., 1550 W. Carroll Ave., Chi- 
cago 7, Ill. Write on company letterhead. 

TEST EQUIPMENT Catalog No. 42 -T 
provides specs, prices and photos for 
each item. 7 pages. -Triplett Electrical 
Instrument Co., Bluffton, Ohio. 

TOOLS catalog, Illustrated Buyers' 
Guide, lines up 216 individual numbers 
of screwdrivers and nut drivers, plus 
over 250 other tool items and display 
units. 16 83 x 11 -in. pages Kalamazoo - 
punched for insertion into any binder. - 
Vaco Products Co., 317 E. Ontario St., 
Chicago 11, Ill. END 

FCC TYPE' 
ACCEPTED 

fr Model "E" 
CITIZENS 
BAND RADIO l «F 

High level Class "B" push pull 
modulation 
8 Crystal controlled channels 
Heavy duty power supply 
Adjustable squelch 
Automatic noise limiter 
R. F. Power indicator 
Switch allows receiver to tune 
22 channels 
1 year guarantee 

r.,Í ̀à-.T 

$17950 
l' 

with 1 pair of crystals, , 
microphone and power cables 

Easy to install. Ideal for home, boat, 
car or business. Weighs only 9 lbs.... 
43/a x 91/2 x 11'/4. 

'FCC Type Accepted means the unit 
has passed rigid FCC requirements. 

World famous for quality in Electronics 

SONAR RADIO CORPORATION 
3050 West 21st Street Brooklyn, N.Y. 

Sonar Products are 100% American. made. 
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HOW TO MAKE MONEY 

CITIZENS BAND RADIO 

AUTHORITATIVE GUIDEBOOK 
ABOUT THE BOON IN TWO -WAY NOEIIERADIO: 

GIVES FACTS. FIGURES. PAY RATES. 
WRITE TODAY! 

LAMPKIN LABORATORIES, INC. Dept. 26 BRADENTON, FLA. 

CATALOG OF 
HI -FI, RADIO, TV 

PARTS & ACCESSORIES - 
qd«44 Orr the aalec:cy l 

ELECTRONICS MFG. CORP. a If re 365 BABYLON TRICE. - ROOSEVELT, N. Y. 

YOU'LL, BE 
AMAZED ... 

at our low, low hl -fì prices. 
Write for FREE discount catalog 
A -12, or send for our special quo- 
tations on your component needs. 

KEY ELECTRONICS COMPANY 
120 Liberty St., New York 6, N.Y. 

RADIO -ELECTRONICS 



 

new 
BOOKS 

75 7 

14. 

VIDEO TAPE RECORDING, by Julian 
Bernstein. John F. Rider Publisher Inc., 116 
W. 14th St., New York 11, N.Y. 6 x 9 in. 
268 pp. $8.95. 

The mechanical and electronic phases 
of modern video recording are discussed 
here. The book begins with basic theory 
that may be understood by readers with 
limited technical knowledge. Wave- 
forms, signals, TV and tape principles 
are described. Later chapters are di- 
rected to technicians and engineers, but 
most of the book is clear and detailed, 
understandable by the general reader. 

The author gives special attention to 
those circuits that are not used in TV, 
but which are important in video re- 
cording. Photos and block diagrams il- 
lustrate the latest RCA and Ampex 
systems. 
LINEAR CIRCUITS, Part 1, Time -Domain 
Analysis; Part 2, Frequency- Domain Anal- 
ysis, by Ronald E. Scott. Addison -Wesley 
Publishing Co. Inc., Reading, Mass. 6 x 9 

in. 510 pp. $6.75. 
This is a first course in electrical en- 

gineering. It assumes a knowledge of 
physics and some calculus. This volume 
covers basic circuit theory and transient 
response due to step and impulse excita- 
tion. Networks are discussed and ana- 
lyzed in detail, with many examples 
appearing in the text. Exercises end 
each chapter, the answers being given 
at the back of the book. 

Part 2 (a second volume) begins with 
sine waves and phasors, continuing on 
into transformers. Fourier and Laplace 
methods are used to solve problems. 
ELIMINATING MAN -MADE INTERFER- 
ENCE, by Jack Darr. Howard W. Sams 
& Co. Inc., 1720 E. 38 St., Indianapolis, 
Ind. 51/2 x 81/2 in. 160 pp. $2.95. 

Radio and TV interference can be 
tracked down and eliminated. This book 
shows you how to proceed. It discusses 
various interference sources: motors, 
hams, ignition, medical apparatus, etc. 
Problems relating to mobile, marine and 
aircraft radio are treated separately. 
Numerous case histories are given, some 
from the files of the FCC. IQ 
TUNNEL DIODE MANUAL. General Elec- 
tric Co., Electronics Park, Syracuse 1, 
N.Y. 51/2 x 81/2 in. 96 pp. $1. 

The engineer will find here the equa- 
tions he needs for circuit design. The 
experimenter will be more interested in 
the practical schematics. Oscillators, 
switches, logic elements and amplifiers 
are discussed. Test circuits and specifi- 
cations complete the manual. 
SILICON ZENER DIODE AND RECTIFIER 
HANDBOOK (2nd Edition). Motorola 
Semiconductor Products, Inc., 5005 E. 

McDowell Rd., Phoenix, Ariz. 51/2 x 81/2 
in., 182 pp. $2. 

The Zener diode is finding more and 
more uses in electronic circuits. Basi- 
cally it is a voltage regulator, but many 

AUGUST, 1961 

TUNERS REPAIRED $8.50 
24 -Hour Service 6 -Month Warranty 
Repair Charge includes 
ALL Rep lacement Parts 

SARKES TARZIAN, INC pioneer in the Tuner Manufacturing business, offers 
fast, dependable, factory repair service on all makes and models. Cost -$8.50 
per unit. $15 for UV combinations. Now offering 6 -month warranty against 
defective workmanship and parts failure due to normal usage. Tuners re- 
paired on approved, open accounts. Replacements available at low cost on 
tuners beyond practical repair. 

Tarzian-made tuners easily identified by this stamping. When inquiring 
about service or replacements for other than Tarzian -made tuners, always 
give tube complement ... shaft length ... filament voltage ... series or shunt 
heater ... IF frequency, chassis identification. And, allow a little more time 
for service on these tuners. Use this address for fast, factory repair service: 

SERVICE MANAGER TUNER DIVISION DEPT. C 

\--rISARKES TARZIAN INC 
east hillside drive 

bloomington, indiana 
edison 2 -7251 

Mtlrs, of Tuners, Semiconductors, Air Trimmers, FM Radios, Audio Tape, and Broadcast Equipment 

SUPER MAGNET SUPER SAVING! 
Buy this Little Giant 
magnet, most power- 
ful made, a sensation- 
al bargain! The low 
Price of 81.95 is less 
than 5O5/ of what 
you'd pay for this 
magnet. Experiment- 
ers, hobbyists will 
lind hundreds of uses 
for this powerful 4 os. 
Alnico permanent 
magnet. LIFTS 5 lbs. 
EASILY. Limited 
quantity. Order sev- 
eral today. Measures 

$1.50 Item No. 88 
Special nargain 

(Shp. Chgs. 10c) 

250 POWER 

TELESCOPE LENS KIT 
Make your own high powered 6 ft. 
telescope! Kit contains 2" diam.. 
75" focal length, ground and pol- 
ished objective lens and necessary 
eye pieces. Magnifies 50x to 250x. 
Full instructions. 

ITEM NO. 123 

$2.95 
(Shp. Chgs. 10t) 

WATTHOUR METER 
Leading makes- recondi- 
Honed. Ideal for trailer parks. 
100 -110 volts. 60 cycles. 2- 
wire A.C. 5 amp. Heavy metal 
case Sys" x 61/2" x 5 ". Easy 
to install. Ship. wt. 14 lbs. 

ITEM NO. 33 $4.50 NOW ONLY 
(P.p. & Hdlg. Chgs. $1.25) 

AMAZING BLACK LIGHT 
250 -watt ultra-vio- 
let light source. 
Makes fluorescent 
articles glow in the 
dark. Fits any 
lamp socket. For 
experimenting, en- 
tertaining, unusual 
lighting effects. 

Ship. wt. 2 lbs. $3845 ITEM NO. 87 J 
(P. P. A Hdlg. Chgs. 35c) 

HUDSON SPECIALTIES CO.. 160 W. 14th St. 
Dept. RE 861, New York 7, N.Y. 
I am enclosing full remittance for items circled 
below. (Be sure to Include shipping charges.) 

87 33 86 123 

Name 

Address 

Cf W Zone State 

Please Print Clearly 

LECTRONICS 
Engineering- Technicians 

Heald's Micro- 
w a v e a n d 
Radar Labora- 
tory Equip- 
ment. 

HEALD'S 
ENGINEERING COLLEGE 

Established 1863 

Van Ness at Post, RE 

San Francisco, Calif. 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 

D Electronics Engineering Technology (15 Months) 

Electronics Engineering (B.S. Degree) 

Electrical Engineering (B.S. Degree) 

Mechanical Engineering (B.S. Degree) 

Civil Engineering (B.S. Degree) 
Architecture (B.S. Degree) 

Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved for Veterans 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name ...._...._. 

Address 

City --._ 

State - ._....... 
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"TAB" FOR TRANSISTORS & DIODES! I I 

FULL LENGTH LEADS 
Factory Tested & Guaranteed! U.S.A. Mfgrd! 
PNP NiPOWER 15 Amp Mao 2S °C 2N441, 2N277 $1.80 8/$9. 25/535, 100/5130, 2N442, 2N278, $3.75 @. 4; $12, 25 $64. 100/$225. 3 Amp. 2N155, 2N156. 2N255, 2N256, 2N307, 2N554,TO3GP080 @,20/515,100/565. 

111111., 

1 

2X123 PNP C45@ 12 for 55, 100/$37 
2X292, 2X293 NPN 045@ 12 for $5, 100/$37 
2N223 PNP SOe. @ 12 for $9, 100 for $65 

GENERAL PURPOSE- PNP -COMPUTER GRADE! 
Use as Amplifier -Oscillator -HIFI RF. IF 

Logic- Servoamp -Power Supply 
Pulse Amplifier or High Current Switch 

GP 3C rated 300Mw' 065@ 
P10 40V 

$5, 100/539 
GP10C rated one watt 900, @ ....6 -$5, 100 -$63 

2N176/51.80, 2X270/950, 2X670/51.60, 2X671/52, K,t PNP or NPN 039 @, 3 for 51, 
Round 4/51, PowermHeat 

Base 
Sink Meth MF lins 

Kit 0 
80 Sq " 51.50, 4/55, Kit Glass Diodes Computer Grade 

020 @, 8 for $1, 100 for $7, 1000 for $50. 

"TAB ", SILICON 750MA* DIODES Tea edry 
GENERAL PURPOSE 400 PIV at 300 MA SPECIAL 350 each 20 for $8 

rms /pie rms /piv rms /p%v s /piv 
17/25 35/50 70/160 140 /200 

100 140 240 290 

rms/yIv 
210/300 

390 
280 

a plv 
400 

500 
rms/ply 

350/500 
840 

ms /piv 
490/700 

87c 
rms/piv 

560/800 
93c 

rms/ p!v 
630/900 

51.10 

rmspiv 
420 /BOO 

740 
rrns/Pie 

700-1000 
$1.50 

Low Priced * T200 SILICON DIODES 
rated 380piv /266rms @ 200Ma @ 100 °C 

36( each; IO for $3.25; 100 for $27; 1000 for $230 

Cap. or Batty. Derate 20% 
POWER DIODES -STUDS SOPiv /35Rms 

FACTORY TESTED -GTD! 
1.5 Amp 030 @ ...100 for $27, 1000 for $225 
3,0 Amp 050 @ 100 for $45, 1000 for 5390 
6.0 Amp $1.50 @ .100 for $100, 250 for $200 
12 Amp $1.45 @ 100 for 5125. 250 for $225 
35 Amp $2.30 @@ 100 for $200. 250 for $400 
7U Amp $3.90 @ SO for $175, 100 for $300 
240 Amp $4.50 @ 50 for $220, 100 for $3.75 berate 20 ' for Capacitive & Battery Load! Amp 
Ratings for Studs on Heat Sink!!! 

SILICON -5U4G- SPECIAL!!! 
OCTAL SILICON DIODE REPLACEMENT 11208ms/ 1600Piv $6 /. , S for $25, 100 for $475, 1000 ?! 

"TAB" 
TERMS: Money Back Guarantee! 
Our 17th year. 52 min. order 
F.O.B. N.Y.C. Add shpg charges 
or for C.O.D. 25% Dep. Prless 
shown subject to change. 

111 -GH LIBERTY ST., N.Y. 6. NY 
Send 25< PHONE: RECTOR 2 -6245 for Ca0alo0 

EICO new Transistor Stereo /Mono 
4 -track Tape Deck 

Model RP 100W 
Completely assembled, mbled, wired 
and tested with 3 heads, and 
stereo record and stereo play- 
back preamplifiers. 

Model RP 100K 
Semi -141t includes transport completely assembled and 
tested with 3 heads; and con- trol electronics, stereo record, 
and stereo playback pre-arm 
vilifiers In easy -to- assemble kit 
form. 

Write for full specifications 

TAPE STORAGE OR 
CARRYING CASE 

reg. 9.95, now 5.95 
(Heavy wood construction, 
waterproof vinyl covering. 
Holds up to 24 tapen.) 

reg. 2.45, now 1.49 
(Pressed cardboard, holds 10 
tapes or rpm records.) 

SAXITONE RECORDING TAPE d , to rub oft or u.ek -o ,nneyo back. ('o i 
'u itl, other "bargaiii' Lane.' You'll find pit's more then lust 

"Urroe 
ours 

when you deal with us. We are original pioneers in the tape 
recorder business d n ulatio M eryth ing to us 

11 a00' seeteten(pinet ia), 1e .75 
600' MYLAR 5 reel .95 O,. 900' MYLAR (Polyeeter)I 6' .99 
1200' MYLAR. Id mil. V reel 1.18 
1200' Acetate (elastic), 7' 1.19 
1200' MYLAR, 1!-ç mil. (Strong) i.e. 
1800' acetnre (plastic), 7'.... 1.79 
1800' MYLAR 1 mil. thick 7 1.99 
400' MYLAR. untensili,eJ 7' 2.69 

2401' MYLAR. tensilired. 7. 2.99 
Studios, Large Users Even lower. 

TAPE STORAGE CAN Plus Postage 
Unique twist -lock 
insures dust -free T-' FERRO- 
moisture-Proof. .SA X70N DYNAMICS 
non-breakable. TAAE STOS AB . .Bookshelf" 

Highimpact sty S,. C7M open end ease Ideal ship. C ._ ping tnow r. mooµ 
reg. 89c 59C` n 89C 

30% Entire Stock Prerecorded 
off Music Tape 

30% 
off 

NORELCO SPEAKERS 
DISCONTINUED MODELS: Famous 
9777 -successor to 9710M twin 
cone -original list 39.95, (40- é 

20.000 cycles) usual NET 23.97, 
NOW 11.98; also 3800M, list 
16.00, usual NET 9.90, now 4.95 
while they last. PLUS POSTAGE, 
Other sensational speaker reduc- 
tions on a first come, first served 
basis. SEND FOR SPEAKER SPEC- 
IFICATION SHEET. 

SAXITONE TAPE SALES 
(DIV. OF t't IMMISS li INFO 

ELECTRONICS, INC.) 
1776 Columbia Rd., NW, Washington, D.C. 
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applications are not widely known. 
Some novel uses are described in this 
manual: light dimming, multiplying the 
voltage rating of a capacitor, meter 
protection. Design equations, practical 
schematics and testing methods are de- 
scribed. One chapter discusses silicon 
diodes and rectifier circuits. 

BASIC ELECTRONICS, by Glade W. Wil- 
cox. Holt, Rinehart and Winstron, Inc., 
383 Madison Ave., New York 17, N.Y. 
6 x 9 in. 402 pp. 56.25. 

Communications, power and indus- 
trial electrons are covered here. The 
book begins with the theory of electrons 
and simple circuits, and develops at a 
pace suitable for self- study. There are 
three parts: components, circuits, appli- 
cations. Each is well -illustrated, clearly 
explained. Although a first book, the 
reader will gain a good knowledge of 
receivers and transmitters, hi -fi and 
stereo, industrial controls, and tubes 
and transistors. 

PRINCIPLES OF SERVOMECHANISMS, by 
A. Tyers and R. B. Miles. Pitman Publish- 
ing Corp., New York, N.Y. 5'/2 x 83/4 in. 
176 pp. $6.50. 

Junior engineers and technicians who 
have little math preparation will un- 
derstand this book. Only a knowledge of 
electron circuit theory and trigonometry 
are needed. The text is practical and 
well illustrated. It describes synchros, 
motors, amplifiers and thyratrons, as 
well as other equipment used in auto- 
matic control devices. 

LAPLACE TRANSFORMATION (2nd Edi- 
tion), by William T. Thomson. Prentice - 
Hall, Inc., Englewood Cliffs, N.J. 6 x 9 in. 
255 pp. $10. 

Here is a rigorous and complete pres- 
entation of Laplace transformation and 
its applications. The subject is ex- 
plained in detail and examples are 
worked out in the text. Separate chap- 
ters show how to use the method for 
problems involving electrical circuits, 
dynamics and structures. 

After learning the basic material, the 
advanced student can go on to the chap- 
ters on complex variables, closed -loop 
systems and partial differential equa- 
tions. The book ends with a table of 
transform pairs. 

SERVICING HI -Fl AM -FM TUNERS, Vol. 
V. Howard W. Sams & Co. Inc., 1726 E. 
38 Sf., Indianapolis, Ind. 81/2 x 11 in. 160 
pp. 52.95. 

Everything you need to know to serv- 
ice 18 models made in 1958 -59: sche- 
matics, resistance charts, alignment 
data, etc. A cumulative index is in- 
cluded as usual. There is also a short 
chapter on various types of speakers. 

ELECTRONIC CIRCUIT ANALYSIS, Vol. 1, 
Passive Networks, by Phillip Cutler. 
McGraw -Hill Book Co. Inc., 330 W. 42 
St., New York 36, N. Y. 6 x 9 in. 454 pp. 
$8. 

This is written at a level between 
that of the technician and the engineer. 
A knowledge of electronics and algebra 
is needed. This book has been used for 
training courses and is ideal for self - 
study. The presentation is unusually 

clear and detailed. Among major topics 
are transients, transformers and tubes. 
Many of the examples are worked out. 
Many others, not worked out, are sup- 
plied with answers. IQ 
HOW TO TROUBLESHOOT A TV RE- 
CEIVER (2nd Edition), by J. Richard 
Johnson. John F. Rider Publisher Inc., 116 
W. 14 St., New York 11, N.Y. 51/3 x 8'/2 
in. 150 pp. $2.50. 

Three -quarters of all servicing time 
is spent finding the trouble. The rest is 
easy. This author concentrates on trou- 
bleshooting and how to speed it up. He 
shows how to obtain information from 
schematics, customers' complaints, by 
turning controls and watching patterns. 
CONTROL SYSTEM ANALYSIS AND SYN- 
THESIS, by John J. D'Ano and Constan- 
tine H. Houpis. McGraw -Hill Book Co. 
Inc., 330 W. 42 St., New York 36, N. Y. 
6 x 9 in. 580 pp. $13.50. 

This book may be used by students 
at both graduate and undergrad levels. 
The first chapters prepare the reader 
for the math required, and show the use 
of block diagrams. Attention is directed 
to the methods used to check systems 
for stability and to obtain optimum per- 
formance from a given design. The 
theory and use of analog computers are 
discussed. Several math appendices, 
problems and examples are included. 

SERVICING TRANSISTOR RADIOS, Vol. 
VI. Howard W. Sams & Co. Inc., 1726 E. 
38 St., Indianapolis, Ind. 81/2 x 11 in. 160 
pp. $2.95. 

Transistor sets are small, but servic- 
ing them can result in big headaches. 
This manual helps you to do a fast re- 
pair, alignment or replacement, as the 
case may be. It analyzes 62 models, 
manufactured in 1960 -61. An introduc- 
tory chapter discusses transistor circuit 
techniques. 

TELEVISION EXPLAINED (7th Edition), by 
W. E. Miller, revised by E. A. W. Spread - 
bury. Iliffe & Sons, Ltd., Dorset House, 
Stamford Street, London, S.E. 1, England. 
5'/i x 83/4 in. 192 pp. 13s, 5d. 

TV can be a complicated subject un- 
less explained by experts who know how 
to impart their knowledge, as is done 
here. Beginning with the antenna, this 
book goes through the various circuits 
of a TV receiver, explaining how they 
operate and illustrating with diagrams. 
It is suitable for students and radio 
technicians entering the TV field. 

British TV differs from our own in 
some details, but the basic principles 
are similar. IQ END 

"TV survey? Yes. Right now I'm watch- 
ing three channels ...hello? Hello? ..." 

RADIO -ELECTRONICS 



I 

SCHOOL DIRECTORY 
Study in the "Valley of the Sun" 

ELECTRONIC ENGINEERING 
TECHNOLOGY 

cccpkk "ppp " College-level resident schooling 
v ill Veteran- approved. Catalog on request 

Middleton Institute of Electronics 
2937 E. McDowell Rd. 

ARIZONA 
PHOENIX 

double your income with degree 
A college education is a good investment! \lore rapid 
advancement. too. important firms like Tri -State College 
graduates . . return regularly to interview seniors on 
commis. Become an Electronics Engineer. Qualify faster 

Bachelor of Science Degree in 27 Months 
in Electrical (Electronics or Power major), Mechanical, 
Chemical, Aeronautical, Civil Engineering. IN 38 
MONTHS B.S. In Business Administration (General Busi- 
ness, Accounting, Motor Transport Management majors). 
For earnest, capable, mature students. Small classes. 
More professional class hours. Beautiful campus. Well - 
equipped labs, modernized buildings, new dorms. Year - 
round operation. Enter Sept., Jan., Mar.. June. Founded 
1884. Write J. G. McCarthy, Director Admissions, for 
Catalog and ',roue Career in Engineering and Commerce" 
Book. 

TRI -STATE COLLEGE 2,,Cganenli,trre 

aim. SCIENCE 
411110 ENGINEERING 

B.S. Degree -38 mos. B.E. Degree -27 mos. 
Accelerated year -round program: Aero., Chem., Civil. 
Elec., Mech., Metal.: Math., Chem., Physics. Modest rate. 
Earn board. New classes start Sept., Jan,. Mar., June, July. 
Catalog. 1581 E. Washington Blvd., Fort Wayne 2, Ind. 

INDIANA TECHNICAL COLLEGE 

GET INTO 

ELECTRONICS 
V.T.I. training leads to su 

c 
ss as 

technician., field engineers, special- 
lets in communications, guided mis- 
siles, computers, radar and automation. 
Basic and advanced courses In theory 
and laboratory. Assoc. degree In elec- 
tronics in 29 mos. B.S. In electronic 
engineering obtainable. ECPD ac- 
credited, G.I. approved. Graduates in 
all branches of electronics with major 
companies. Start September, February. 
Dorms, 
or eqivalent. Catalog 

School graduate 

VALPARAISO TECHNICAL 
INSTITUTE 

Dept. C Valparaiso, Indiana 

ENGINEERING COURSES 
E.E. 

Option Electronics or Power 
Mechanical. Civil & Physics 

Also in Liberal Arts 
presented through 

PACIFIC 
INTERNATIONAL 

nt I!. -M Santa Moni 

HOME STUDY 
Resident Classes Also 
Available if Desired 

Specify course desired. 
PACIFIC INTERNATIONAL 

COLLEGE OF ARTS 
& SCIENCES 

Primarily a correspondence 
school 

ca Blvd. Hollywood 38, Calif. 

LEARN 
TRANSISTOR, COMPUTER OR 

RADAR ELECTRONICS 

AT HOME! 
Prepare now for a profitable career 

in one of these growing fields. Learn 
theory and practical application of 
all makes and types with proven 
home study courses from the Phil co 
Technological Center. 
For FREE information write: 

PH I LCO 
TECHNOLOGICAL CENTER 
P.O. Boo 4730, Dept. R -2, Philadelphia 34, Pa. 

AUGUST, 1 9 6 1 

(riA;;; ENGINEERING EDUCATION 
ÓO; for the Space Age 

NORTHROP INSTITUTE of Technology 
is a pritately endowed. nonprofit college of engineering 
offering complete Bachelor of Science Degree Program 
and TWO-YEAR accredited technical institute curricula. 
Students from 50 states, many foreign countries. Outstand- 
ingly successful graduates employed in aeronautics, elec- 
tronics. and space technology. Write today for catalog - 
no obligation. 

NORTHROP INSTITUTE OF TECHNOLOGY 
1181 West Arbor Vitae Street, Inglewood I. California 

LEARN 
RADAR MICROWAVES 

COMPUTERS- TRANSMITTERS 
CODE TV RADIO 
Phila. Wireless Technical Inst. 
1533 Pine Si., Philadelphia 2, Pa. 

A Non -Profit Corp. 
Founded in 1908 

Write for Free Catalog to Dept. RE -8 
Classes now forming 

LEARN 
ELECTRONIC 

ORGAN SERVICING 
This new, high paying profession can 
now be learned easily in your spare 
time. 
* Complete Training -All Makes and 

Models 
*Scientific Teaching Aids Make 

Learning Easy 

* No Prior Knowledge of Electronics 
Necessary 

GET FULL DETAILS ON THIS 
AMAZING COURSE 

WRITE FOR FREE BOOKLET 

NILES BRYANT SCHOOL 
Dept. L , 3731 Stockton Blvd. 

Sacramento 20. California 

FREE! 
ELECTRONICS 

CAREER KIT 

If you're interested in breaking into a 
good -paying job in Radio -TV- Electronics, 
I.C.S. will send you absolutely free a 
famous Career Kit with 3 famous booklets 
that have helped thousands of others - 
just like yourself -on the road to real 
success. Includes: 

1 
"HOW TO SUCCEED" Career Guide - 
36 -page gold mine of career tips and 
information. 

2 
"JOB CATALOG" of opportunities in 
your field of interest. 

3 
"SAMPLE LESSON" (math) to demon - 
strate the famous I.C.S. method. 

Send today for your free I. C. S. Career Kit 
with these 3 famous booklets. There's no 
obligation. This may be the big break 
you've been waiting for. Mark and mail 
the coupon today. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept 37087G Scranton 15, Penna. 
Please send free Career Eli with 3 famous booklets 

D General Electronics Radio-W Urea Practical Electrician 
Industrial Electronics Sound Equipt. Serv'g D Profess'( Eng. (Eleef 

D Radio -TV Engirt D Electrical Eng'r'a D Electrical Drafting 
D Electronic Servicing Electrical Tech. Other 

Name Age_ 
Address 

City 

FREE 
CAREER 

BOOKLET 

YOUR CAREER 

to guide you 
to a 
successful future 
in 

ELECTRONICS 
RADIO 
COMPUTERS 
ELECTRICAL 
ENGINEERING 
This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 
MISSILES RADAR RESEARCH 
ELECTRICAL POWER ROCKETRY 

AUTOMATION AVIONICS 
SALES DEVELOPMENT 

Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, part -time work - as 
well as pictures of the Milwaukee 
School of Engineering's educational 
and recreational facilities. No obli- 
gation - it's yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 
MILWAUKEE SCHOOL OF ENGINEERING g 
Dept. RE -861, 1025 N. Milwaukee St. 4 
Milwaukee, Wisconsin MS -113 

Please send FREE "Your Career" booklet 
I'm interested in Electronics Radio -TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Name Age 

Address_ 

City ............_......._....._,.,. Zone.......... ..state .............._......... 

I'm eligible for veterans education benefits. 

Dischargedat e........... ._............_- ............... ....................... r 
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PICTURE TUBE OUTLET FREE. Write 
for complete 

2922 MILWAUKEE Chicago 18 Picture Tube list 

Professional Technicians Use CASTLE'S Complete 

SAME DAY SERVICE! 
on Popular Types 

48 Hours most Others 

ALL MAKES 
ONE PRICE 

$995 

VHF TUNERS UHF TUNERS UV Combinations* 
Castle overhaul charge includes all labor and 
minor parts and written 90 day warranty. 
Tubes and major parts are extra at net prices. 
Tuner to be overhauled should be shipped 
complete; include tubes, shield cover and any 
damaged parts. Write down model number 
and state complaint. Pack well and insure. 

NOW ALSO IN THE EAST 
Castle pioneered TV Tuner *One piece construction. 
Service almost a decade ago. Separate UHF and VHF 
Overhauling TV Tuners is our tuners must be dis- 
only business. mantled. 

CASTLE TV TUNER SERVICE, INC. 
NEW! 653 PALISADE AVE., CLIFFSIDE PARK, NEW JERSEY 

5710 N. WESTERN AVE., CHICAGO 45, ILLINOIS 

IN CANADA: 136 MAIN ST., TORONTO 13, ONTARIO 

HOW TO PUBLISH 
YOUR 

Join our successful authors in a 
complete and reliable publishing 
program: publicity, advertising, 
handsome books. Speedy, efficient 
service. Send for FREE manuscript 
report & copy of Publish Your Book. BOOK CARLTON PRESSDept.R6H 
84 Fifth Ave., New York 11, N. Y. 

RADIOTELEPHONE 

LICENSE MANUAL $5.75 
Helps you prepare for all U.S.A. commercial 
radiotelephone operator's license exams. Gives 
the basis for a sound understanding of every 
pertinent subject. Complete study-guide ques 
tions and answers in one volume. 
RADIO HANDBOOK - largest ever published. 
The comprehensive reference source on radio. 
Gives simplified theory . latest design data 

more "How- to-Build" data than any book 
in field $8.50 
WORLD'S RADIO TUBES (Brans' Radio Tubes 
Vade Mecum). World's most authoritative tube 
book $6.00 
WORLD'S EQUIVALENT TUBES (Brans' Equiva- 
lent Tubes Vade Mecum). Over 32,900 com- 
parisons $6.00 
SURPLUS RADIO CONVERSION MANUALS 

Practical conversions of most popular surplus 
equipment, in 3 volumes. Send stamped envel- 
ope for list of contents $3.00 

each 
0rder from rout favorite electronic parts distributor. 

If he cannot supply, send us his name and your 
remittance, and we will supply: foreign, add 10 %. 

EDITORS and ENGINEERS. Ltd. 

FtJ' 
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Summerland 5. California 
Dealers: Electronic distributors, order from us. 
Bookstores. Libraries, newsdealers order from Baker & 
Taylor. Hillside. N. I. Export fee. Canada). order 
from H. 1. Snyder Co., 440 Park Ave. So., N.Y. 16. 

HI -FI RECORDING TAPE 
Splice Free (except 2400') 

15 day money -back guarantee 

1200' 7" Acetate 51.29 55.17 299e 
1800' 7" acetate 1.79 1.59 1.45 
1800, 7" mylar 2.09 1.99 1.85 
2400' 7" mylar 2.99 2.69 2.49 
2400' 7" tenailized mylar 4.25 3.95 3.75 

Can Be Assorted. Add 15e Postage Per Reel. 
10e For 24+ Lot Orders. 

HI -FI COMPONENTS TAPE RECORDERS available from wide variety of stock and shipped within 24 hours. Write for free wholesale catalogue. WE WILL NOT BE UNDERSOLD." Write Uo and see why. 

CAR STON 125 -RD East 88 St. 
New York. 28, N. Y. 

TAPE RECORDERS 
HI -FI COMPONENTS 
SLEEP LEARN KITS 

Unusual Values MERITAPE 
Free 1961 Low cost, high Catalog quality recording 

DRESSNER, tape, ln boxes or cans. 
1523RE Jericho Tyke. New Hyde Park, N.Y. 

TV PICTURE TUBES 
All Aluminized 

Glass Types 
BUY DIRECT 

DSAVET 
12LP4 -$8.95 17BP4 -$9.95 21AL/ATP4- $16.75 
24DP4- $24.50 27EP4- $39.95 

ALL TYPES AVAILABLE 
These tubes are made from repro- 
cessed glass. All materials including electron gun are 
brand new. 

I Ail Prises with old 
tube F.O.I. Chicago 

\ÇUAT ARTICLES 
would you like to see published in 

Maybe you're the man to write them. 

Ask for on author's guide. 

Radio -Electronics 
154 West 14th St., New York 11. N. Y. 

ADVERTISING INDEX 

Radio -Electronics does not assume responsibil- 
ity for any errors appearing in the index below. 

August 1961 
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Airex Radio Corp 100 
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ÇjSY s T O ORDE ORDER 
FR O M RpD 

:75% OFF ON 
RAD -TEL'S FIRST QUALITY 

BRAND NEW TUBES 
ONE FULL YEAR 

GUARANTEE 
SERVICEMEN: Now speedy one -day service. 

BUY DIRECT FROM RAD -TEL! YOU'LL SAVE 
PLENTY. YOUR ORDER SHIPPED WITHIN 
24 HOURS AFTER RECEIVING AND PRO- 
CESSING. RAD -TEL SELLS ONLY BRAND 
NEW TUBES, NOT USED. 

THE SIGN 0F RAD -TEL'S RELIABILITY 

GUARANTEED TRANSISTORS 

SET TESTED 

All 

Transistors 

Germanium 

PNP 

ST* AF Driver. Use as: Driver Low Power Output, 
39C 

A F 
Code Osc., DC Amp., Control, Test Instr., Pre -Amp., 

ea. Timers, Organ, etc. 

AF 
ST* as Converter in an American set. Use as: Con- 
verter Sq. Wave Gen., RF Osc., Amp. Regen. Det., etc. 

If 
ST* as 455kc IF in an Amer. set. Use as: IF Amp., 
Grid Dip Osc., Electronic Computer, RF Osc., Switch, 
Amp., etc. 

49c _ 

49C ea 

AUTOST * *as Audio Power Output into Speaker. 90% of ( 
Auto Radios so Powered. Use as Power Amp., Mobile ' 

9u 
r - A 

OUTPUT 
Power Supply, Voltage Regulator, Osc., DC to DC 
Converters. 

ea. 

HI ST * *as Hi Power AF Output. Ideal as DC to DC 39 
POWERConverte -, Multivibrator replaces Vibrator supply. *ea. 

d. 

*SET TESTED IN AMER. TRANSISTOR RADIO OF CURRENT MFR. 
**SET TESTED IN AMER. AUTO RADIO OF CURRENT MFR. AT 16 VOLT BATTERY SUPPLY. 

Rad -Tel eliminates complicated characteristics and numbers wish their "SET- TESTED" Tran- 
sistors. Transistors Tested to Rad -Tel's specifications -available on request. 100% Satisfac- 
tion Guaranteed. Substitute or replace with Rad -Tel Transistors on the basis of similar 
operating characteristics ... at Low, Low Prices. 

NOT AFflUATED WITH ANY OTHER MAIL ORDER THE COMPANY 

SEND FOR FREE TROUBLE SHOOTER 
GUIDE AND NEW TUBE A PARTS CATALOG 

RADTELTUBE CO. 
DEPT. RE 861 55 CHAMBERS STREET, NEWARK 5, N. J. 

EACH TUBE INDIVIDUALLY 8 ATTRACTIVELY BOXED 

TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5 add $1 

handling charge plus postage. Orders over 55' plus postage. Approx 8 tubes per 1 lb Subject 
to prior sale. Prices subject to change. No COD's outside coot nental USA. 

AUGUST, 196I 

Qty. Type Price Qty. Type Price Qty. Type Price 

OZ4M .79 6AX7 .64 12AF6 .49 
1AX2 .62 68A6 .50 12A16 .46 
1B3GT .79 6BC5 .61 12AL5 .45 
1DN5 .55 6BC7 .94 . _12AL8 .95 

_163 .79 6BC8 .97 12AQ5 .52 
113 .19 6806 .51 12AT6 .43 
1K3 .19 68E6 .55 12AT7 .76 
1LN5 .59 6BF6 .44 12AÚ6 .50 
1R5 .62 68G6 1.66 12AU7 .61 

1S5 .51 6BH6 .65 12AV5 .97 
1T4 .58 6BH8 .87 12AV6 .41 

1U4 .57 6816 .62 12AV7 .75 
_ _1U5 .50 6BK7 .85 12AX4 .67 
_1X2B .82 6BL7 1.00 12AX7 .63 
-2AF4 .96 68N4 .57 12AZ7 .86 
-3AL5 .42 6BN6 .74 12B4 .63 
_3AU6 .51 6805 .65 116A6 .50 

3AV6 .41 6BQ6GT 1.05 12806 .50 
_ 3BA6 .51 6B07 1.00 126E6 .53 

38C5 .54 66R8 .78 128F6 .44 
_ 3BE6 .52 . 6BÚ8 .70 12BH7 .17 

3BN6 .76 6BY6 .54 12BL6 .56 
36U8 .78 6BZ6 .55 12606 1.06 
3BY6 .55 6BZ7 1.01 128Y7 .77 
3BZ6 .55 6C4 .43 12BZ7 .75 
3CB6 .54 6C136 .55 12C5 .56 
3CF6 .60 6CD6 1.42 12CN5 .56 
3CS6 .52 6CF6 .64 12CR6 .54 
3DK6 .60 6CG7 .61 12CU5 .58 

_3076 .50 6CG8 .77 12CU6 1.06 
305 .80 6CM7 .66 12CX6 .54 

_3S4 .61 6CN7 .65 12085 .69 
3V4 .58 6CR6 .51 120E8 .75 
4BC8 .96 6CS6 .57 12DL8 .85 

4BN6 .75 6CU5 .58 12DM7 .67 
4807 1.01 6CU6 1.08 12D06 1.04 
4BS8 .98 6CY7 .71 _ 12DS7 .79 
4BU8 .71 6DA4 .68 _ 12DZ6 .56 
411Z6 .58 6085 .69 . 12EL6 .50 
4BZ7 .96 6DE6 .58 12EG6 .54 
4CS6 .61 6DG6 .59 12EZ6 .53 
4DE6 .62 6006 1.10 12F8 .66 
4DK6 .60 6DT5 .76 12FM6 .45 
4076 .55 60T6 .53 1215 .65 
5AM8 .79 6EU8 .79 12SA7M .92 
5AN8 .86 6EA8 .79 12SK7GT .74 
5A05 .52 6H6GT .58 12SN7 .67 
5AT8 .80 615GT .51 12SI17M .78 
58K7A .82 616 .67 12U7 .62 
5807 .97 61(6 .63 12V6GT .53 
5BR8 .79 6S4 .51 12W6 .69 

5CG8 .76 6SA7GT .76 12X4 .38 
5CL8 .76 6SK7 .74 _ 17AX4 .67 
5EA8 .80 6SL7 .80 _ - 17606 1.09 
5EU8 .80 6SN7 .65 17C5 .58 
516 .68 6SQ7 .73 . 17CA5 .62 
578 .81 614 .99 17D4 .69 
5U4 .60 .6U8 .83 . 17006 1.06 
5U8 .81 6V6GT .54 17L6 .58 
5V6 .56 6W4 .60 17W6 .70 
5X8 .78 6W6 .71 19AÚ4 .83 
5Y3 .46 6X4 .39 19 866 1.39 
6AB4 .46 6X5GT .53 1978 .80 
6AC7 .96 6X8 .80 21EX6 1.49 
6AF3 .73 7AU7 .61 25886 1.11 
6AF4 .97 7A8 .68 25C5 .53 
6AG5 .68 . 786 .69 _ 25CA5 .59 

_ 6AH6 .99 7Y4 .69 25CD6 1.44 

- 6AK5 .95 8AU8 .83 25CU6 1.11 
6AL5 .47 8AW8 .93 - 25DN6 1.42 
6AM8 .78 8805 .60 25EH5 .55 

_ 6A05 .53 8CG7 .62 25L6 .57 

___6AR5 .55 8CM7 .68 - 
25W4 .68 

. 6AS5 .60 -6ÁT6 .43 
8CN7 .97 
8CX8 93 

_ 35C5 6 2505 .51 

_ -_6AT8 .79 8EB8 .94 
35 
35W4 .42 __ 6AU4 .82 11CY7 .75 35Z5GT -6AU6 .52 12A4 .60 

.60 
5085 .60 

6AU7 .61 12AB5 .55 5005 .53 - _..6AU8 .87 12AC6 .49 50DC4 .37 
__6AV6 .41 12AD6 .57 50EH5 .55 

6AW8 .90 _ 12AE6 .43 _ _5016 .61 
_ .__6AX4 .66 _ 12AF3 .73 . 117Z3 .61 
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Rates -50c per word (including name, address and initials. Minimum ad 10 
words. Cash must accompany all ads except those placed by accredited agen- 
cies. Discount. 10 °0 for 12 consecutive issues. Misleading or objectionable ads 
not accepted. Copy for October issue must reach us before August 10, 1961. 

RADIO -ELECTRONICS, 154 West 14 St., New York 11, N. Y. 

RENT STEREO TAPES -over 2,000 dif- 
ferent -all major labels -free catalog. 
STEREO- PARTI, 811 -RE, Centinela Ave., 
Inglewood 3, Calif. 

HAVE YOUR PHOTOGRAPHS LAMI- 
NATED IN PLASTIC. Preserved indef- 
initely. 8 for $1.00. Send your photograph 
for sample, 100. SALES & SERVICE, Box 
8332, Pittsburgh 18, Pa. 

BEFORE YOU BUY Receiving Tubes or 
Hi -Fi Components send now for your giant 
FREE Zalytron current catalog- featuring 
nationally known Zalytron First Quality 
TV -Radio Tubes, Hi -Fi Stereo Systems, 
Kits, Parts, etc. All priced to Save You 
Plenty -Why Pay More? ZALYTRON 
TUBE CORP., 220 W. 42nd St., N.Y.C. 

500 PRINTED, GUMMED NAME AND 
ADDRESS LABELS, $1.00. No C.O.D.'s. 
Print clearly. RE -1, ADDISON MAIL 
ORDER, 1840 Addison, Chicago 13. 

NEW CONCEPT OF LEARNING SELF - 
HYPNOSIS! Now on tape or record! Free 
Literature. McKINLEY -SMITH CO., Dept. 
T5, Box 3038, San Bernardino, Calif. 

AMPLIFIERS, TUNERS, speakers, radios, 
cameras, optics. Finest quailty, lowest 
prices. Free catalog. MYERS IMPORTS, 
623 Gay, Knoxville, Tenn. 

PROFESSIONAL ELECTRONIC PROJ- 
ECTS- Organs, Timers, Computers, etc. - 
$1 each. List free. PARKS, Box 1665, Lake 
City, Seattle 55, Wash. 

BUSINESS CARDS, LABELS, RUBBER 
STAMPS. Send for free descriptive litera- 
ture. HEIGHT INDUSTRIES, Capitol 
Heights 27, Md. 

PROMPT DELIVERY, we will not be un- 
dersold. Amplifiers, Tape Recorders, Tun- 
ers, etc. No. Catalogs, Air Mail Quotes. 
Compare. L. M. BROWN SALES CORP. 
Dept. R, 239 E. 24th St., New York 10, N. Y. 

PRECISION RESISTORS, carbon -deposit. 
Guaranteed 1% accuracy. Millions in stock. 
Ms -watt 8¢. 1 -watt, 120. 2 -watt, 150. Leading 
manufacturers. ROCK DISTRIBUTING 
CO., 902 Corwin Rd., Rochester 10, N.Y. 

DON'T BUY HI -FI COMPONENTS, Kits, 
Tape, Tape Recorders until you get our 
low, low return mail quotes. "We Guar- 
antee Not To Be Undersold." Wholesale 
Catalog Free. Easy Time Payments Plan, 
10% down -up to 24 months to pay. HI- 
FIDELITY CENTER, 220 RC E 23 St., New 
York 10, N.Y. 

TECH -LIT, monthly mailing service, gives 
you all Westinghouse service manuals 
(television - stereo /fidelity - radio) plus 
Tech -Lit News for the current model year 
for only $6.50. WESTINGHOUSE TECH - 
LIT, P.O. Box 71, Metuchen, N.J. 

CASH PAID! Sell your surplus electronic 
tubes. Want unused, clean radio and TV 
receiving, transmitting, special purpose, 
Magnetrons, Klystrons, broadcast types, 
etc. Want military & commercial lab /test 
and communications equipment such as 
G.R., H.P., AN /UPM prefix. Also want 
commercial receivers and transmitters. 
For a fair deal write BARRY, 512 Broad- 
way, New York 12, N. Y. WAlker 5 -7000. 

RADIO & TV TUBES at Manufacturers' 
Prices! 100% Guaranteed! ljrand -new! No 
rebrands or pulls! UNITED RADIO, Box 
1000 -R, Newark, N.J. 

ALL MAKES OF ELECTRICAL INSTRU- 
MENTS AND TESTING equipment re- 
paired. New and used instruments bought, 
sold, exchanged. HAZELTON INSTRU- 
MENT CO., 128 Liberty St., New York, N.Y. 

ELECTRONIC SURPLUS CATALOG, 5,000 
items. Send 10¢. BILL SLEP CO., Drawer 
178 R, Ellenton, Fla. 

SOLAR CELLS. 1%" diam. 20 ma in sun- COMPONENTS, Recorders, Tapes. FREE 
light. $1.50 ea. 10- $10.00. ELECTRONIC Wholesale Catalogue. CARSTON, 125 -T 
PRODUCTS CO., 605 Prairie St., St. East 88th St., New York 28, N.Y. 
Charles, Ill. 

PRINTING PRESSES, Type, Supplies, 
Lists 40. TURNBAUGH SERVICE, Mechan- 
icsburg, Penna. 

CONVERT ANY TELEVISION to super- 
sensitive big- screen oscilloscope. Only 
mino- changes necessary. Plans $1.95. 
RELCO, Box 10563, Houston 18, Tex. 

3 -LINE RUBBER STAMP. $1.00. REPCO, WANTED -MISCELLANEOUS Quicksilver 
Box 956,,Evanston, Ill. Platinum, Gold, Silver. Ores analyzed. 

MERCURY TERMINAL, Norwood, Mass. 
LEARN WHILE ASLEEP, Hypnotize with 
your recorder, phonograph or amazing new 
Electronic Educator endless tape recorder. 
Catalog, details free. SLEEP -LEARNING 
ASSOCIATION, Box 24 -RD, Olympia, 
Wash. 

RUBBER STAMPS. Free circular. H. Cox, 
463 B St., Ashland, Ore. 

DISCOUNTS UP TO 50% on Hi -Fi 
fiers, tuners, speakers, tape recorders, 
individual quotations only, no catalogs. 
AUDIO WORLD, 117 -20 14th Road, College 
Point, New York. 
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HIGHLY DIRECTIONAL MICROPHONE 
picks up a whisper a block away. Used by 
investigators, broadcasters. Build for 
about $7.00 with simple materials. Plans, 
$2.00. DEE CO., Box 7263, Houston 8, Tex. 

TRANSISTORIZED products dealers cata- 
log, $1. INTERMARKET, CPO 1717, Tokyo, 
Japan. 

WANTED: BC- 348's, laboratory equip- 
ment, manuals, klystrons. Cash, swap. 
ENGINEERING ASSOCIATES, 434 Patter- 
son Rd., Dayton 19, Ohio. 

DIAGRAMS FOR REPAIRING RADIOS, 
$1; television $2. Give make and model. 
DIAGRAM SERVICE, Box 672 RE, Hart- 
ford 1, Conn. 

FRANCHISES MAKE PROFITS! Operate 
your own exclusive franchised business. 
Write today for free interesting details. 
NATIONAL FRANCHISE REPORTS, Dept. 
RE -528, 333 N. Michigan, Chicago 1. 

20 ASSORTED 1- and 2 -tube circuit dia- 
grams: receivers, transmitters, amplifiers, 
power supplies, etc. 50¢, full -page dia- 
grams. ELECTRONICS SERVICES, 16 
Bayside Ave., Hamilton, Ontario, Canada. 

QUIET OPERATION of your receiver with 
a Qualitykit noise control. Reduce noise 
without signal loss by variable attenuation 
of high frequencies. Improve readability. 
Available as assembled unit in attractive 
box for $4.95, or as kit for panel mounting 
for $3.75. Complete with instructions for 
easy installation. Postpaid from QUALITY - 
KIT, PO Box 5184, North Charleston, S.C. 

NEW ELECTRONIC -SCIENTIFIC KITS. 
Mine detectors, SW, experimental, printed 
circuits. Send 100 for catalog. KIT - 
TRONICS CORP., Dept. B, 6509 Whitman 
Ave., Van Nuys, Calif. 

REPAIR AND TROUBLESHOOTING 
MANUAL on 16mm sound and projectors. 
Additional Service Sheets every month. $6. 
WESLEY TROUT, Engineer, Box 575, 
Enid, Okla. 

EARN $150 WEEK as Mechanical, Elec- 
tronics Draftsman. Send $25 complete 
home -study course. PRIOR INC., Dept. 125, 
23 -09 169 St., Whitestone 57, N.Y. 

SPEAKER SALE. Component quotes. 
Tapes. BAYLA CO., Box 131 -RE, Wantagh, 
N.Y. 

TRANSISTORIZED Police Radar Detec- 
tor Kit. All parts and simple instructions. 
Ready to wire. Legal. Works through car 
radio speaker. Improved long -range model 
M. $19.95, postpaid. DEEKIT CO., Box 
7263, Houston 8, Tex. 

GARAGE DOOR OPERATORS $59.95. 
Rugged chain -drive automatic units. High- 
est quality. Free literature. DEMSCO INC., 
Sebring 23, Ohio. 

BARBELLS, exercise equipment. Courses. 
Catalogue 10¢. GOOD BARBELL CO., Box 
143, Siloam Springs, Ark. 

DIAGRAMS to repair recorders, televi- 
sions, radios, $1.50. Give make, model. 
HANDEE, Box 146, Brooklyn 19, N.Y. 

BUY - SELL - TRADE cameras, lenses, 
telescopes, amateur radio equipment. DEN - 
SON ELECTRONICS, Box 85, Rockclíle, 
Conn. 

RADIO -ELECTRONICS 



Universal Replacement Parts Kit 
D OBECD 

Popular Standard Coil field replacement parts used extensively by serv- 
icemen for STANDARD tuners manufactured from 1947 -1956. 

universal replacement 
parts hit 

L E30 0 A kit of mechanical and electrical parts for 
shop and field use to be used in conjunction with Section II of the STANDARD Cross Reference Guide. 
These parts make up 90% of the replacement parts most commonly used in field service. 

INCLUDED Special IF alignment tool for late model STANDARD TV and 
FM tuners. 

FREE Popular special springs, detent springs and roller assembly, 
detent ball assemblies, etc. 

BE PREPARED... GET YOURS TODAY from any authorized 
COIL distributor 

$27.99 DEALER NET 

standard ko1/sman INDUSTRIES INC. 
FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS 



RCA STICKS TO ITS GUN 
The life of RCA Picture Tubes depends on it 

The electron gun, heart of every TV picture tube, is a precision 
instrument. A speck of dust in the wrong place can mean the differ- 
ence between poor and outstanding performance in a picture tube. 

RCA assures outstanding performance in Silverama Picture 
Tubes by assembling every electron gun in the super -clean, dust - 
free atmosphere of the "White Room" at RCA's modern plant in 
Marion, Indiana. 

Workers wearing lint -free smocks, must en- 
ter "White Room" through an airlock. Room 
is kept under constant pressure to -force any 
air -borne dust out when a door is opened. 

Measured in terms of your business -this extra precaution helps 
to substantially reduce troublesome "in- warranty failures" and 
costly call- backs. Sell the finest name brand picture tube -RCA 
Silverama. 

Silverama contains all -new electron gun, all -new parts and 
materials except for the envelope which is used. See your Author- 
ized RCA Distributor today. 

Finished guns after ultrasonic cleaning in 
a super wetting agent are carried to the as- 
sembly line in these covered plastic cases 
-further protection against contamination. 

RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 

The Most Trusted Name in Television 
RADIO CORPORATION OF AMERICA 

Guns await final assembly in this pres- 
surized plastic housing. Blower at top 
maintains pressure, prevents dust from 
entering housing. 




