
1 N 

U.I.1:1: i ILIONICS 
LATEST IN TELEVISION SERVICING AUDIO 

30c 
U. S. and 

CANADA 

1 

VACUUM -TUBE TRAINER 
IS HELP TO STUDENTS 

See page 4 

In this issue: Hard -to- Locate TV Troubles 
Radio -Controlled Plane Dynamic Signal Tracer 

www.americanradiohistory.com

www.americanradiohistory.com


Yodre top-man 
on our Totem Pole 

here's why: 
You're in the Radio Business. So are we. 

You're interested in promoting the sale and use of radio 
products. So are we. 

If You prosper, so do we! 
That's why we are so anxious to give you help when you stock, 

sell and promote the RCA Battery Line. 
That's why we continue to channel our principal battery distribu- 

tion to You, the radio dealer -serviceman, thereby assuring You 
the repeat business for RCA RADIO BATTERIES. 

That's why we advertise You, The Radio Service -Dealer, on 
national network radio and TV programs ... and tell millions of 
listeners that You are best qualified to sell and install RCA 
RADIO BATTERIES. 

We also help You advertise for repeat sales on the RCA Battery 
carton itself. Millions of volume -type RCA Batteries carry a 
printed message directing the user to return to You for replace- 
ments. Below this message is a space where you can stamp your 
own name and address with a personalized stamp which you 
may obtain from your RCA Battery Distributor. 

We will continue to provide speedy, dependable service, 
backed by the only nation -wide warehousing and distribution 
organization geared to the needs of the radio trade. 

With all this to back you, your best move is to stock, sell and 
promote the RCA Battery Line. 

Remember: You're a Radio Man. 
We're a Radio Company. 
If You prosper, so do we! 

That's why you're tops on our totem pole. And that's why 
you'll do better... make more money... with the RCA Battery Line. 

So call your RCA Battery Distributor. Let's get started selling 
RCA Batteries together ... right now. 

RADIO CORPORATION of AMERICA 
RADIO BATTER /ES HARRISON. N. J. 
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/Wi % / Show You lfbw/o 

LEARN RADIO -TELEViSION 
SERVICING OR COMMUNICATIONS 

by Pracbci?g In Spore Nine 
YOU PRACTICE RADIO 

SERVICING 
You build the modern Radio 
shown below as part of my 
Servicing Course. I send you 
speaker, tubes, chassis, trans- 
former, loop antenna, eery- 
thing you see pictured and 
EVERYTHING you need to 
build this modern Radio Re- 

Use it to stake 
many tests. get 

practica ex- 
perien-e. 

1 ce: ver. 

ROUI PRACTICE RADIO 

COMMUNICATIONS 
I set d you all the parts to build 
Transmitter shown below as 

part of my new 
Commu nications 
Course- Conduct 
actual procedure of 
Broadcast Opera - 

tcrs. practice in- 
teresting experi- 
raenri, learn how 
to actually put 
a transmitter 
on the air. 

I TRAINED THESE MEN 
- .After ru.lu:,tìt, 
worked for sertie- 
ing shop. Now Chief 
Engineer of threes 
Police Radio Sta- 
tions." S. W. DIN - 
WIDDIE, Jackson- 
aille, Illinois. 

"I acceptes a posi- 
tion as Rabic, and 
Televioieo Techni- 
cian as pro- 
moted manager of 
Television Service 
and Inotallaticn. "- 
L. HAUGER, San 

Bruno. California. 
"Four years ago. a 
bookkeeper n 
hand- to-mouth not- 
ary. 

r 
am now Ra- 

dio Engineer AFC 
network." - N. H. 
WARD, Ridgefield, a' 
Park, New Jersey. 

-While le:..-sin v., 
rnade $5 tu $111 a 
o eek i spare time. 
Now hve profit- 
able spare time 

p." - L. ARN- 
CLO. I ont,ac, Mich. 

'Have my own 
shop. Am author- 
ized serviceman for 
five manufacturers 
and do rs icing for 
7 dealers.' -P. MIL- 
LER, Maumee. O. 

When I enrolled, 
had no idea it would 
Ice so easy to learn. 
!Nave 

oit 
equipped my 

shop t of pare 
time earnings. I 

Clearing about 
S ''nu to $60 a month." 
J D. KNIGHT. Denison, Tex. 
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Mer supply 
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atlir9 
anti correcting 

M 
TV troubles. 

Mail 

coupon 
for facts, 

pictures 

and 
prices. 

tzl 
I Will Train You at Home 

With MANY KITS OF PARTS I SEND 
Do you want good pay, a job with a bright 
future and security? W3uld you like a profit- 
able shop of your own? The fast growing, 
prosperous RADIO -TELEVISION industry 
is making these opportunities for you. Radio 
alone is bigger than ever. 90 million home 
and auto Radios, 3100 Broadcasting Stations, 
expanding use of Aviat on and Police Radio, 
Micro -Wave Relay, Two -Way Radio for buses, 
taxis, etc are making opportunities for 
Servicing and Communications Technicians 
and FCC -Licensed Operators. 

Television is TODAY'S Good Job Maker 
In 1946 only 6,000 TV sets sold. In 1950 over 
5,000,000. By 1954, 25,000,000 TV sets will 
be in use, according to estimates. Over 100 
TV Stations are operating in 35 states. 
Authorities predict there will be 1,000 TV 
Stations. This means new jobs, more - jobs, 
good pay for qualified men. 

Mat Soot Make $10 A Week Extra in Spare Time 
Keep yot.r ;sib while training at home. Hun- 
dreds I' ̂ e trained are successful RADIO - 
TELEVIHIO:N1 TECHNICIANS. Learn Radio - 
Television principles from illustrated lessons, 
Get PRACTICAL EXPERIENCE experi- 
menting with circuits common to Radio and 
Tel Many students make $5, $10 a 
week extra fixing neighbors' Radios in spare 
time. Special Booklets start teaching you the 
day you enroll. 

Send Now -or 2 Books FREE-Mail Coupon 
Send for my FREE DOUBLE OFFER. Get 
actual Servicing lesson. Also get my 64 -page 
bock, "How to Be a Success in Radio -Tete- 
vis on." Read what my graduates are doing, 
earning. Send coupon in envelope or paste on 
postal. J. E. SMITH, President, Dept. 2FF, 
National Radio Institute, Washington 9. D. C. 
Mil 39TH YEAR. 

I MR. J. E. SMITH, President, Dept. 2FF 
National Radio Institute, Washington 9, D. C. 
Mail me FREE Lesson and 64 -page book, 
(No salesman will call- Please write plainly.) 

I NAME AGE__. 

I ADDRESS -.,. 

CITY ZONE STATE .- 
D Check if Veteran Approved for Training Under G. I. Bill Ba 
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Television 

Deep scratches. If not too deep or con- 
spicuous, try filling in with varnish 
stain or a polish stick. (One of the 
furniture touch -up kits now on the mar- 
ket will help here). If the scratch is 
deep or if it has chipped off any veneer. 
stripping, or inlay, leave it alone or 
tarn the job over to an experienced 
furniture repairman. Wood fillers sel- 
dom produce satisfactory results in 
these cases. 
Liquid marks, cigarette burns, other 
"party hazards." These usually damage 
the finish permanently and make it 
necessary to call in a cabinet refinisher. 
( Some dealers and distributors main- 
tain their own cabinet repair depart- 
ments -you might check on this in your 
own locality.) Small, slightly- damaged 
areas may respond to one of the wax - 
spot treatments already described. 
Finger- marks. Remove with warm 
water, mild soap, and a soft cloth. Dry 
quickly. In some cases blowing on the 
spot and quickly wiping with a soft, 
dry cloth will remove them. Do not 
use carbon tetrachloride or similar 
cleaners on any plastic surface. 
Candy marks, food marks, grease spots. 
Use warm water, a soft cloth (and mild 
soap if necessary). Do not scrub, but 
rub gently with the grain. Dry and 
polish with soft tissue or a soft, lint - 
free cloth, and finish with furniture 
polish or cabinet wax. 
Pencil marks, crayon marks. Remove 
with Simoniz cleaner and polish with a 
soft cloth. Carbon tetrachloride, benzine, 
gasoline, or other available cleaning 
agents can be used on wood cabinets if 
removed immediately and the surface 
polished with a good wax or furniture 
polish. An art gum eraser is effective 
on pencil marks if they have not dented 
or punctured the finish. 
Fingernail polish. If damage is not too 
serious, try softening with nail- polish 

JUNE, 1952 

remover. (Extreme care is required to 
prevent further damage to the finish.) 
Remove with Simoniz cleaner and 
polish to the desired luster. If the finish 
is damaged, try one of the wax -spot 
methods to smooth out the surface. If 
the damage is extensive or too notice- 
able, turn the cabinet over to a pro- 
fessional refinisher. 

Refinishing plastic cabinets 
To clean: Use nllld soap and a soft 
cloth dampened with warm water. Do 
not use carbon tetrachloride or any kind 
of cleaning powder which contains fine 
abrasives or chemicals. These will ruin 
the finish and roughen or even dissolve 
the plastic. 
To polish: Use Simoniz Kleener, John- 
son's Carnu, Wright's Silver Cream, or 
equivalent. Apply with a soft, lint -free 
cotton cloth or tuft of absorbent cotton. 
Soft drinks, liquids. These will roughen 
or pit plastic surfaces. To restore the 
finish, try rubbing with No. 0000 steel 
wool, moistened with light sewing - 
machine oil. (Do not use this method 
on lacquered or enameled surfaces.) 
Polish with Johnson's new liquid cream 
wax or a similar high -luster wax. 
Aerosol bombs, DDT, similar liquids. 
Direct application may attack the sur- 
face of plastic cabinets and plastic 
safety masks. If the mask is fogged 
or roughened, it must be replaced. If 
the damaged area is small, try rubbing 
it gently with Bon Ami or similar 
cleaner and then buff with jewelers' 
rouge. Apply these with a soft, damp 
cloth. Apply pressure with the tips of 
the fingers. If this smoothes the area, 
finish by polishing with Glasswax. 
Scratches on plastic cabinets. Extreme 
care is required in removing these 
scratches. The following method will 
be satisfactory in many cases: 
a. Use No. 400 sandpaper; apply with a 

27 

generous amount of water. Use free, 
easy, circular motions in applying. 
Finish with very light strokes. 

b. When the area has been sanded, 
clean thoroughly with wet cotton, 
then dry with a clean tuft of cotton. 

c. Apply polish generously and rub 
vigorously with rapid circular mo- 
tions. Several minutes may be re- 
quired to give a good luster. 

d. Remove the polish with a damp piece 
of cotton and dry with another piece. 
Go over the entire area if necessary 
with another piece of dry cotton. 

Materials for touch -up work 
You can do these jobs faster and more 
efficiently if you have the following 
items arranged in a portable case. 

I. Hand -type vacuum cleaner with furniture- clean- 
ing attachment. 

2. Assortment of small camel's -hair brushes. 
3. Small bottle of carbon tetrachloride. 
4. Several clean, lint -free cloths. 
5. Touch -up kit for cabinet work. 
6. Small -size Johnson's new liquid cream wax. 
7. Small amount of rottenstone. 
8. Small can of 3 -in -1 machine oil. 
9. Small jar of Simoniz Kleener. 
0. Small bottle of furniture polish. 
I. Polish stick. 
2. Small vials of analine dye ( mahogany, walnut, 

etc.). 
3. Small bottles of walnut and mahogany varnish 

stain. 
4. Razor blades (single -edge for safety). 
5. Several small pins or needles. 
6. Small can of benzine. 
7. Small bottle of nail -polish remover or solvent. 
8. One -half bar of mild (vegetable) soap. 
9. Small ¡ar of Wright's Silver Cream. 

20. Small roll of absorbent cotton. 
21. No. 0000 steel wool. Wrap to !prevent mixing 

with other items. 
22. Several sheets of fine sandpaper (No. 400). 
23. Small can of Bon Ami. 
24. Small jar of jewelers' rouge. 
25. Small bottle of Glasswax. 
26. Small bottle of window cleaner, 

Assembling all these items and fitting 
them into a small bag may represent 
quite a job. It is entirely practicable, 
however, and will save you many steps 
as well as providing you with materials 
when you need them! 

-end- 

www.americanradiohistory.com

www.americanradiohistory.com


18 Television 

hard -to- locate{] TRoBLES i U 

There's a solution to 

every TV service problem 

-often of the 

"Why didn't I think of 
that before ?" variety. 

Here are a few that had 

an expert guessing. 

By WALLACE WANER 

WII EN the experienced tele- 
vision technician runs across 
a "toughie" in hia daily 
servicing, he usually sets it 

aside until he has gone through the 
receivers that have lesser troubles. 
Then his procedures usually include 
signal tracing, voltage and resistance 
checks, and other tests until the fault 
is finally located. 

On occasion, however, he runs into a 
real sticker which taxes not only his 
ingenuity but his patience. Ordinary 
checks often fail to localize the defect 
an the problem child defies time -tested 
and usually reliable methods of diag- 
nosis. Eventually, after endless chain - 
smoking and head scratching, he stum- 
bles on some simple little item that 
takes only a few minutes to correct. Ad- 
mirably refraining from throwing his 
v.t.v.m. through the picture tube, he sits 
down and wonders how he can avoid 
this time -consuming and nerve -racking 
experience in the future. 

Unfortunately, however, he rarely 
comes up with any pat solution. Next 
time he may get an entirely different 
set of symptoms and find the same 
part responsible as in the previous case. 
The only thing he really learns is to be 
suspicious of every symptom in such 
instances and to exhaust every possible 
cause and effect. Swallowing his pride 

Picture distortion caused 

and consulting other experienced men 
also helps. After all, if doctors need an 
occasional consultation, the television 
technician should not feel any hesita- 
tion in doing likewise. Maybe the other 
fellow doesn't have the answer either, 
but he probably can add to your "could 
it he this or that" routine, and between 
the two of you the trouble can often be 
found in much shorter order. 

Just to nudge you into adopting such 
an open -minded attitude, let's run over 
a few of the tougher problems which 
had to be solved recently by one eastern 
service shop. Perhaps you will be 
smarter than we were, and put your 
finger on the sore spot right away. To 
us, however, these and many prior 
tot.ghies no doubt contributed to the 
di..tinguished gray which now graces 
our temples. While this may capture 
the adoring glances of the female of 
the species, we'd rather dispense with 
the charm and knock these television 
headaches out in quicker time. 

Check the line voltage! 
()ne problem W hich defied routine 

checks was a Hallicrafters T -54 7 -inch 
receiver which had developed severe 
vertical and horizontal sync instability. 
The condition seemed to be intermit- 
tent and on occasion the receiver would 
be perfectly stable. The set was re- 

hV proXimit) of speaker magnetic field. 

moved to the shop and thoroughly 
checked. All tubes, parts, and voltages 
were found to be normal. The set was 
run for two days yet developed no hori- 
zontal sync instability. It was returned 
to the customer and immediately the 
sync instability returned. 

At first it was suspected that the line 
voltage was below normal, but inas- 
much as the customer had a 17 -inch 
receiver in the same home which was 
working perfectly, no a.c. voltage check 
had been made. This oversight was, of 
course, our first mistake. Upon check- 
ing the line voltage in the evening it 
was found to he less than 100. After 
additional thought the solution became 
apparent. The Hallicrafters, like many 
other receivers, uses a low -voltage 
tripling system to develop the proper 
plate potentials for the vertical and 
horizontal sweep oscillators. (See Fig. 
1.) A voltage tripling system suffers 
more severely than a con': eìtional 
power supply during line voltage fluc- 
tuations. Thus, if the line voltage is 
115 volts. an unloaded voltage tripler 
develops over 460 volts because the 
capacitors charge to the peaks of the 
rectified a.c. signal. Under load, how- 
ever, the voltage may drop to about 
30G. If the line voltage decreases to 90 
(a 25 -volt difference) the final voltage 
in the tripling process may reach only 
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Editorial 

1,945 New Television Stations 
.... The second U.S. Television boom is now on 

THE long interdict of new TV station construction 
was rescinded by the Federal Communications Com- 
mission on April 14, 1952. The so- called television 
"freeze" had run for three and one -half years, during 

which time only the 108 television stations, now on the 
air, went into operation. 

The future transmitter construction program will 
eventually put on the air in continental I.J. S. a total of 
2,053 v.h.f. and u.h.f. television stations. 

When this program is completed, there will be almost 
350 cities with television stations instead of the 65 cities 
operating transmitters now. Recognizing the great power 
of television in the educational field, the FCC has assigned 
242 channels to non -commercial educational stations, 115 
in the present v.h.f. band and 127 in the u.h.f. band. 

The FCC wisely inaugurated the television station 
freeze in 1948 because of the then -prevailing great inter- 
ference of the low -band v.h.f. channels and to forestall the 
otherwise inevitable chaos of interference between tele- 
vision stations. 

It should be realized that the coming second television 
boom which the unprecedented number of projected TV 
stations is bound to bring, will not come overnight. Fortu- 
nately for the economy of the country, it will be extended 
over many years. The reasons for this are simple. To begin 
with, completely equipped television stations are not built 
overnight. Moreover, prospective television station owners 
must first be licensed by the FCC in Washington. This 
means hearing after hearing to ascertain who is entitled 
to get such a practically priceless license, and what the 
prospective owners in turn will do for the public's good. 
A television station nowadays is a tremendous responsi- 
bility, and it cannot be one hundred percent commercial. 
It must render a valuable service to the public. Hence, long 
extended hearings are in prospect in Washington. 

It should also be noted that the majority of the new sta- 
tions will not be connected with present networks -and 
may never be-on account of their geographical location. 
This means that most of the new stations will have to be 
independent, using local talent and motion pictures almost 
exclusively. 

It is felt that within about five years, all the 1,945 new 
stations will be operating full blast, blanketing the entire 
country with television. This contrasts with the fact that 
only 60% of the U. S. population has television today. In 
the future there will be few sizable towns that will not 
have one or more television outlets. 

Fortunately, there is at present no freeze or shortage of 
television equipment. The manufacturers of television 
transmitter equipment had foreseen the lifting of the 
freeze and had made preparations to meet it. The prospec- 
tive television station operators therefore will have no 
difficulties in building their stations as fast as they have 
been licensed by the FCC. According to the Radio and 
Television Manaejaeturers Association, more than 20 sta- 
tions in cities not now served by TV will be operating 
before the end of the year. 

What does the second television boom mean to the coun- 
try's economy? Benjamin Abrams, president of the Emer- 
son Radio and Phonograph Corporation, predicted in the 
middle of April that the industry's present annual turn - 
1UNE, 1952 

By HUGO GERNSBACK 

over of two billion dollars would reach five billion to six 
billion dollars within three years. All sources agreed that 
the new boom will be one of the important factors in the 
national economy, and is certain to last for five years and 
in our own estimation perhaps longer. 

The reason for the last statement is that it is fairly 
certain that the boom will be extended beyond five years, 
when color television has come into its own. 

Up to the present time, American manufacturers have 
produced 17,000,000 television sets. Spokesmen for the in- 
dustry assert that by the time all of the new television 
stations are operating, there will be over 50,000,000 TV 
sets in continental U. S. 

From the servicing, converting or adapting standpoint 
of television sets now in use, it is interesting to note that 
for once American manufacturers had foreseen what was 
ahead. Many of them had for years designed their sets in 
such a manner that they could be adapted to the new 
u.h.f. stations with little additional cost. Tuning strips 
will be supplied -they are even available nnw -by many 
of the television set manufacturers whose sets use turret 
tuners. Thus the service technician can convert a receiver 
to receive one or two u.h.f. stations in a matter of fifteen 
minutes to one -half hour by means of a tuning strip sup- 
plied by the manufacturer. The cost in many cases will not 
be much more than $10.00 per set. Converters will be 
available for sets which do not use turret tuners, or where 
a larger number of u.h.f. stations are to be received. 

Set manufacturers also say that the u.h.f. sets will give 
better pictures in some instances, for the reason that these 
frequencies are not so sensitive to man -made static caused 
by home appliances, X -ray, diathermy and ether electrical 
apparatus. 

In the past, the radio press has been criticized by some 
members of the radio servicing industry who felt that 
radio magazines and the press in general have devoted 
too much space to television. Inasmuch as a large part of 
the country from which such complaints originated was 
not served by television, this criticism was understandable. 
All such objections have now been removed and radio tech- 
nicians who have not had a chance to service television 
receivers before, now have the opportunity of their lives. 
They should immediately get ready for the coming boom 
in their sections of the country if they wish to share in 
the new prosperity. 

We have mentioned before, and we now reiterate, that 
radio technicians in areas soon to be equipped with tele- 
vision must immediately take active steps to become 
expert in television servicing. The best way to do this is 
to get a television chassis and go to work mi it and famil- 
iarize oneself with its intricacies. Nor is it necessary to 
work on a "dead" set. Even if there is no television sta- 
tion in the neighborhood, many tests can be made with a 
signal generator, which all service technicians possess. 
And with a good, high antenna some excellent dx is 
bound to be received in all parts of the country during 
the summer season. Nor is it necessary to buy a brand new 
television set. Many dealers in the larger cities all over the 
country have second -hand 10 -inch chassis for sale at low 
prices. They are ideal for the purpose. 

www.americanradiohistory.com

www.americanradiohistory.com


24; Television 

START YOUR TV HOUSECLEANING NOW 

"Now is the time -" 
This will be a busy 

summer for TV. Sell 

maintenance for 

slack -time profit 

By JOHN B. LEDBETTER 

EVERY TV receiver, regardless of 
age or make, should be given a 
thorough inspection, tube- check, 
and cleaning at least once a year. 

In a year's time, the cumulative effects 
of heat, tube -aging, vibration, and dirt 
invariably degrade the picture. 

Normally, the most logical time for 
cleaning and overhauling a set is in 
summer, when the average owner uses 
it least. This summer, however, the 
presidential nominating conventions 
and the following campaigns will stimu- 
late televiewing to an all -time high. 

Start your own campaign, by mail, 
newspaper advertising, or phone, re- 
minding your customers of what the 
summer will mean on TV. When you 
get a receiver, be sure to cover every - 
th ng. Make a brief but thorough in- 
spection of the chassis for corrosion, 
loose mountings, dust, and wax. Ex- 
amine the wiring, terminal strips, com- 
ponents, and sockets for evidence of 
overheating or arcing, poor terminal 
contacts, and poorly -soldered joints. 
After this, you can proceed with the 
cleaning chores. 

Cleaning the picture tube 
Wear protective goggles when you 

remove the picture tube. As soon as the 
tube is exposed, lay a heavy canvas 
cloth or towel over the top and sides as 
added protection. This may seem repe- 
titious or over -cautious, but take a look 
at page 114 in the February issue of 
RADIO- ELECTRONICS. This shows what 
can happen when a kinescope implodes. 

Clean the tube face with a soft, lint - 
free cloth dipped in mild soapy water 
(or use regular window cleaner). Do 
not wipe the glass with a dry rag -it 
may scratch the surface and pave the 
way for a subsequent implosion. Clean 
the inside of the safety glass in the 
same way and dry with a soft paper 

towel or lint -free tissue. If lint collects 
on the safety glass, remove it with the 
furniture- cleaning attachment of a 
vacuum -cleaner. This is much more 
effective in removing lint than blowing 
or attempting to wipe it off with a cloth 
or brush. Several portable -type vacuum 
cleaners are now available which will 
serve this purpose very well. 

In restaurants and taverns, nicotine - 
and grease -laden smoke deposits a yel- 
lowish coating on the safety glass and 
face of the picture tube. Owners of 
these sets should have them cleaned 
regularly (at least twice a year, and 
oftener if required). Check the position 
of the mask -it should fit snugly 
around the picture -tube face as dirt 
and grease will accumulate very quick- 
ly. In many cases this can be corrected 
by sealing the mask to the picture -tube 
face with masking tape. Sealing the 
edges of the tuner shield compartment 
in the same way will keep grease from 
getting into the head end and seriously 
affecting reception. 

For cleaning rubber ring masks or 
gaskets, use a piece of soft cotton satu- 
rated with carbon tetrachloride. Be 
careful not to get the liquid on any 
plastic mask or insulating sleeve. 

Cleaning the receiver chassis 
A layer of dust on the chassis re- 

duces normal air circulation around 
the tubes and other components. In 
addition, it increases the danger of 
arcing and breakdowns (especially in 
the high -voltage power supply) by ab- 
sorbing moisture. The best way to clean 
the set is with the vacuum -cleaner 
attachment mentioned above. A blower 
is not recommended because it only 
blows the dust into the set where it 
may cause trouble on switch contacts 
and other moving parts. After cleaning, 
make sure all tubes, tube shields, con- 

necto s, and leads are in place and 
prop -ly seated. 

Refi ishing wood cabinets 
Af er the picture tube and chassis 

have een cleaned, start on the cabinet. 
Usua ly the finish will show some dam- 
age, ut with a little effort it can be 
made to look like new. Here are a few 
hints on cabinet rejuvenation-BUT - 
if you have never done any cabinet re- 
finishing don't practice on TV receiv- 
ers! Learn the game on some o those 
old radio sets the customers didn't call 
for. Strange and irreversible things 
can happen when a green man and a 
rag of furniture stain get together on 
a good cabinet. 
Wax spots, polish marks, cloth burns. 
For high -gloss finishes use Johnson's 
new liquid cream wax polish. Rub gently 
with a soft cloth. For satin finishes, 
saturate a soft cloth with rottenstone 
and light machine oil and rub lightly 
with the grain until the marks dis- 
appear. Another method is to use a 
soft cloth saturated with Simoniz 
cleaner. Rub gently with the grain. 
Never use circular motions or rub 
across the grain. 
Minor scratches. Use regular furniture 
polish, a polish stick, or analine dye 
(available at most furniture repair 
shops). If the scratch has not com- 
pletely penetrated the finish, take a fine 
needle and carefully scratch through 
the surface to the wood. This allows the 
stain to soak into the wood instead of 
merely filling in the hard top finish. 
Analine dye should be applied carefully 
with a small water -color or camel's - 
hair brush. Apply several times if nec- 
essary until the scratched area matches 
the cabinet finish in color. Wipe the ex- 
cess from the surface and allow a few 
minutes for drying before wax or polish 
is applied. 
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200, a 100 -volt difference. This was the 
cause of the instability. A line regula- 
tor transformer solved this problem. 

A tube teaser 
Another case of unstable horizontal 

sync occurred in an Emerson receiver 
using Synchroguide horizontal lock. The 
vertical was relatively unaffected, 
though the hold control seemed critical. 
Again, all parts, tubes, and voltages 
were normal. The step -by -step align- 
ment procedures for the Synchroguide 
were undertaken with an oscilloscope 
but this was no help. The sync separa- 
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Fig. 1- Voltage tripling system used in 
Hallicrafters TV models T -54 and T -155. 

tor and amplifier tubes and their asso- 
ciated resistors, capacitors, and volt- 
ages were checked. Again, nothing 
seemed amiss. Finally, even though the 
tubes checked well in an emission -type 
tube tester, the tubes in the sync - 
separator and amplifier circuits were 
replaced. This cured the trouble. It 
was found that the sync amplifier tube 
had varying characteristics which 
caused intermittent output amplitude. 

The Synchroguide responds to the 
area of the signal at the grid of the 
control tube. For this reason, manu- 
facturers strive to present a constant 
amplitude sync level to the Synchro- 
guide circuit. This solution also helped 
the vertical system, although this does 
not rely as much on sync amplitude as 
on the repetition rate of the incoming 
pulses. 

Laying a ghost 
Another job which consumed con- 

siderable time be-gore a solution was 
found was an Admiral 20A1 with inter- 
mittent ghost reception. Pictures were 
often ghost -free, but at other times 
pronounced ghosts were present. As 
there were no high buildings or water 
towers in the neighborhood, our first 
thought was that the characteristics of 
the tuner or video i.f. stages were 
changing and causing an unsymmetri- 
cal bandpass. If the bandpass of the 
JUNE. 1952 

video i.f. stages is such that it is 
humped at the high -frequency side - 
bands of the television carrier, it will 
often pulse video -amplifier stages into 
momentary transient oscillation at the 
higher modulating frequencies. This 
can simulate ghost reception. 

A check at the shop showed the i.f. 
response to be correct and the set oper- 
ated normally. When the set was re- 
turned, the intermittent ghost reception 
appeared again. Upon further checking 
it was found that the reflections were 
coming from another receiving antenna 
off the path of the stations in the area. 

GENERAL LOCATION OF T I STATIONS 

1 

J 
FOLDED DIPOLE 

;L. J; 
CUSTOMERS ANT 

Fig. 2-Ghost signals were caused by re- 
radiation from a distant rotary antenna. 

This is shown in Fig. 2. 
The offending antenna was motor - 

driven. When rotated, it would, in cer- 
tain positions, reflect sufficient signal 
to cause ghost reception. Additional 
checks indicated that this condition is 
much more pronounced when the two 
antennas have the same physical length. 
This condition is also aggravated by 
antennas having two primary lobes, 
such as a folded -dipole with reflector 
working on the higher channels. 

There was nothing that could be 
done except to ask the owner of the 
offending antenna to keep it stationary 
or to erect a screen between the cus- 
tomer's antenna and the remote an- 
tenna. It was found that a small sec- 
tion of chicken -wire screening, erected 
eight feet away from the antenna, and 
grounded to the roof, wa , sufficient to 
suppress the undesired reflections. 

The perfect alibi 
Manufacturers are sometimes at 

fault. They will bring out a new model 
and publish complete service notes for 
it. Often, however, field tests and re- 
ports from dealers indicate that certain 
circuit changes should be made. Future 
runs of this model are modified, and 
supplementary service notes covering 
the changes are issued. Thus, unless 
such design changes and corrections 
are made by the servicing technician, 
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a characteristic trouble may rever he 
entirely corrected. The te:hnician 
should always check to see if supple- 
ments have been issued. 

Possible faults or omissions in the 
original assembly should not ')e over- 
looked. In one instance, a pronounced 
buzz was traced to the speaker_ It was 
found that the leads running to the 
speaker terminals were mecEanically 
fastened but not soldered. 

Another instance which proved par- 
ticularly troublesome occurred recently 
in a receiver of a well -known make. 
The picture and raster were inter- 
mittent but the sound was all right. 
Checks were made at the grid of the 
picture tube and the associated con- 
trols. All voltages were normal and re- 
mained stable for hours of operation. 
Even the picture tube socket was in- 
spected and found to be all right. A 
new picture tube was about to be 
installed when one of the technicians 
applied pressure to the base of the 
original tube and found that it was 
loose. A closer inspection revealed that 
some of the socket pins were. not cleanly 
soldered. As the base cement was not 
holding to the glass neck, the pin leads 
were unsoldered and the base removed. 
Two of the wires were found badly 
tarnished and had been cold-soldered 
during the tube assembly. 

Each lead was cleaned and tinned 
and the base reconnected and rece- 
mented. This cured the trouble. 

Divide and conquer 
Some cases are recurrent and even- 

tually are recognized for that reason. 
Earlier, we had a habit of replacing 
only one of a pair of parallel 5U4 rec- 
tifiers if one of the tubes went bad. 
This often resulted in the new tube 
carrying most of the load. Manufac- 
turers use paralleled low -voltage rec- 
tifiers for the prime purposæ of dis- 
tributing the load evenly between the 
two tubes. When one is replaced, it 
will have greater emission than the 
old one and the current will be unevenly 
divided. The new tube will hale a much 
shorter life than if both tubes were re- 
placed. This is also good practice in 
high -voltage systems where two 1B3 or 
1X2 tubes are used in voltage -doubling 
circuits. 

Mistakes are costly in terms of 
wasted time. One of our men had placed 
a chassis on its side to replace a low - 
voltage filter capacitor. When finished 
he checked the receiver without putting 
it right side up, and got the picture 
shown in the photo on the opposite 
page. After an hour of frantic (and 
useless) linearity and centering- control 
adjustment he found the trouble. The 
speaker was wedged under the glass 
picture tube and its magnetic field was 
distorting the beam. Fortur..ately the 
tube was not metal, or we would have 
had a demagnetizing job to perform. 
Which just goes to show, you never 
know what you'll run up against next 
in this TV business. Never a dull 
moment, though. 

-end- 
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short 
circuits 

A discussion of new features in the 

circuits of modern television 

sets and 3 -way portables 

By ROBERT F. SCOTT 
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SOMETIMES we feel that a title 
like "The Unexpected" or "Sur- 
prise!" would be far more de- 
criptive than the one which we 

have chosen for this column. The draw- 
ing- board wizards and assembly -line 
Houdinis are certainly coming up with 
some shockers. We have been keeping 
an eye on foreign receiver circuits for 
a few years and are not too surprised 
when we see an r.f. or i.f. amplifier 
also used as an audio amp °ifier. But 
when we find a set in which the r.f. 
amplifier serves as a reflex i.f. ampli- 
fier, as in the G -E 218 6 -tube AM -FM 
receiver, it's time to swear off and 
reach for an aspirin. The reflex circuit 
of this set is shown in Fig. 1. 

On FM operation, the 12BA6 acts as 
both r.f. and i.f. amplifier. The signal 
from the antenna is developed across 
the antenna coil and fed through the 
secondary of the first F.VI t.f. trans - 
former T1 to the grid of the 12BA6 
amplifier. The r.f. signal is amplified 
and fed through a 10 -µµf coupling 
capacitor to the grid of the 12BE6 
(=he r.f. choke has sufficient reactance 
to prevent the FM r.f. signal from 
straying into the primary of the sec- 
ond FM i.f. transformer.) The r.f. 
signal is reduced to 10.7 me and appears 
in the primary of the first FM i.f. 
transformer. The signal in the second- 
ary is fed back to the grid of the first 
12BA6 now operating as first FM i.f. 
amplifier. 

From the plate of the 12BA6, the 
signal passes through the r.f. choke to 
the primary of T3, the second FM i.f. 
transformer. The signal then passes 
from the secondary of T3 to the grid 
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of the second 12BA6 which is used as 
the first AM and second FM i.f. ampli- 
fier. The amplified 10.7 -mc signal next 
appears across the third FM i.f. coil 
where it is coupled into the grid of a 
12AU6 limiter (not shown) through a 
33 -ltuf capacitor. 

On AM, the circuit is more conven- 
tional. The signal is fed from the AM 
loop antenna directly to the grid of the 
12BE6 converter. The 455 -kc AM i.f. 
signal passes through T2 to the 12BA6 
i.f. amplifier, then through T4 to the 
AM detector and a.v.c. diode of the 
19T8. The a.f. signal follows the same 
path as it does during FM operation. 

closed one side of the power line con- 
nects to B minus through the on -off 
switch and contacts 9 and 10 of SI -a. 
The other section of the line connects 
through contacts 2 and 11 to the sele- 
nium rectifier which supplies A and B 
voltages. Contacts 5 and 6 connect a 
shunting resistor between the center - 
tap of the 3V4 and ground. Pin 1 of 
the :3V4 is 4.5 volts positive with respect 
to the grid. This voltage provide -; fixed 
bias for the 3V4 during line operation. 

Approximately 94 volts from the 
B supply is fed to the plates and screens 
through contacts 11 and 12 of S1 -b. 
Part of the output of the selenium ree- 
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Fig. 4- Interesting sound take -off employed in a number of Majestic models. 

One -tube TV tuner 
Have you ever seen a one -tube TN' 

tuner? If you haven't, take a close look 
at the next Tele -Tone TV set that 
comes in. If it uses a TAM or TAP 
chassis, you are likely to see one lone 
12AT7 on the tuner chassis. This tube 
performs the functions of r.f. amplifier, 
mixer, and oscillator. The TV band is 
covered in two ranges, channels 2 

through G on one, and 7 through 13 on 
the other. 

One triode of the 12AT7 is a 
grounded -grid r.f. amplifier -a circuit 
which minimizes oscillator radiation 
through the tube into the antenna while 
generating comparatively little noise. 
See Fig. 2. The remaining triode is the 
oscillator and mixer. The various chan- 
nels are selected by a combination of 
variable- inductance and variable -ca- 
pacitance tuning. The r.f. amplifier 
plate coils L104 and L105, mixer coils 
L106 and L107, and oscillator coils 
L108 and L109 are stamped into bake- 
lite sheets sandwiched between movable 
brass plates which act as the rotor 
plates of a capacitor. The oscillator is 
a modification of the familiar ultrau- 
dion. The sound i.f. is 21.25 and the 
picture i.f. is 25.75 mc. 

Three -way filament operation 
The filament switching circuits of 

many 3 -way portables are complex and 
are likely to cause trouble for the serv- 
ice technician who is not too familiar 
with them. Therefore, we will discuss 
the switching circuits of a typical 3 -way 
portable. 

Fig. 3 is the circuit used in Philco's 
51 -629. The voltage -selector switch 
Sl-a and S1 -b is shown in the LINE 
position. When the on -off switch is 
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tiller is dropped to 7.5 volts for the 
filaments. The 820- and 680 -ohm re- 
sistors carry the cathode currents of 
tubes between the dropping resistor 
and B minus. Contacts 8 and 9 of S1 -b 
ground the grid return of the 3V4. 

For battery operation, sections 8 and 
9 of S1 -a connect the B minus bus to 
the chassis through the on -off switch. 
Sections 4 and 5 connect the 3V4 center 
tap to B minus. One of the filament 
pins of the 1U4 and 1U5 is connected 
to B minus through sections 3 and 4 

of S1 -a. The ungrounded filament pin 
of each tube in the string is connected 
to the positive side of the 1.5 -volt fila- 
ment battery through contacts 1, 2, 4, 
and 5 of S1 -b. The negative side of the 
filament battery connects to the chas- 
sis so the line switch must be on and 
Si set for battery operation before 
current can be drawn from it. 

Sections 10 and 11 of SI -b connect 
the positive side of the 90 -volt B bat- 
tery to the B plus line in the set. Sec- 
tions 7 and 8 connect the negative side 
of the battery to the junction of the 
330 -ohm and 2.2- megohm resistors so 
the smaller resistance is between B 
minus and ground. This resistor biases 
the 3V4 during battery operation. 

Novel sound take-off 
In most intercarrier TV sets, the 

sound is taken off either at the out- 
put of the video detector or the plate 
circuit of a video amplifier. The novel 
arrangement shown in Fig. 4 is used in 
the Majestic 700, 712, and 801. These 
sets have a 2 -stage video amplifier 
using a 12AU7. The sound take -off is 
in the second video amplifier stage 
which has its cathode grounded through 
a tap on the 4.5 -mc sound i.f. coil. 

-end- 

TV DX IN JUNE 

If you've had the idea up to now 
that TV dx is something that happens 
to somebody else, June is your month. 
Sporadic -E dx occurs somewhere in the 
United States practically every day. 

June, 1951, reports received by 
RADIO -ELECTRONICS showed 26 days of 
dx, and there is every reason to expect 
that 1952 will be at least as good; per- 
haps better, as there is some evidence 
to indicate that sporadic -E dx is mure 
prevalent in years of low sunspot num- 
ber. 

Dx reception will be frequent in the 
mid- morning hours, dropping out usu- 
ally around the middle of the afternoon, 
and often returning in the early eve- 
ning. The best dx will usually be ov r 
by 10 to 11 p.m., local time, but as the 
month wears on, late -evening rec_v- 
tion will become more common. In fart, 
there will be times in the latter part 
of June when dx will be receivat is 
during just about any hour that there 
are stations on the air in the rigIt 
places. 

The most frequently logged distan.__ s 
will he 600 to 1,100 miles, but inten -e 
ionization will bring the skip distance 
down to as little as 300 to 400 min.'s 
at times. Ionization over wide areas 
simultaneously will make multiple -hop 
effects possible, and the distance you 
can cover will be limited only by the 
number of stations on a given channel. 
Eastern viewers who don't mind stay- 
ing up until their nearer stations hare 
left the air should be able to log sortie 
West Coast stations, though the multi- 
ple -hop reception will not generally be 
as good as the single hop. Reports of 
reception in excess of 1,5011 miles, par- 
ticularly, are solicited. 

Though the main item of interest to 
the TV dx enthusiast will be the spe- 
radie -E skip sessions, we should net 
overlook the possibilities of tropospheric 
dx, particularly on the high channels. 
Along both our coasts, all across the 
southern part of the country, and in the 
region around the Great Lakes, Jure 
will provide the kind of weather that 
makes for considerable extension of the 
normal reception range. Look for e':- 
cellent high -band reception in the early 
morning hours, particularly on fair 
calm days. Late evening hours will 
also provide good hunting on the high 
channels. (The normal range will be 
extended on the low bands, too, but 
tropospherically reflected signals ma' 
often be obscured by sporadic -E dx an 
channels 2 through 6.) 

While all this early -summer dx wi.l 
be fun for the viewer who is interested 
in long -range propagation, it will be it 
source of trouble for TV technicians. 
A high percentage of TV set owners 
are interested only in entertainment. 
Few of them will know what causes the 
pile -up of signals that is almost certain 
to occur when stations a thousand miles 
away start rolling in with almost local 
signal strength. 

-end- 
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MANY of the new receivers use 
the curved -face (or so- called 
"cylindrical ") rectangular 
tubes designed to eliminate 

room glare. These include the 17LP4, 
17QP4, 21EP4A, 21FP4A, and 21KP4A. 
When a cosine -wound yoke is used with 
these tubes for sharp edge -to -edge 
focus, pincushion effects are set up. 

To eliminate them, two magnet slugs 
are placed above and below the tube at 
the beginning of the flare. These mag- 
nets extend slightly beyond the frame 
of the yoke housing and are suspended 
by an adjustable wire support. 

When replacing defective picture 
tubes of this type, the magnets may 
have to be readjusted, particularly if 
they are accidentally moved from their 
original position. 

Unless a station pattern is on, or a 
cross -bar generator used, the pincush- 
ion effect may not be too noticeable. 
But when viewing televised scenes with 
vertical or horizontal sections, the view- 
er would notice the bending effect and 
distortion. Adjustments are simplified 
if the picture size is reduced slightly 
so the pincushion effect is noticeable 
as shown in Fig. 1. The magnets should 
then be adjusted until the picture is 
perfectly rectangular, after which the 
size can be increased to fill the mask 
properly. 

This adjustment will not correct poor 
sweep linearity or overdrive conditions. 
Such defects must still be overcome 
with the usual controls. 

Another factor important in serv- 
icing such television receivers: Adjust- 
ments of the centering ring may dis- 
turb the edge -to -edge focus procured 
from the cosine yoke. Thus, after pos- 
itioning the picture with the centering 
ring adjustment, check the edge -to -edge 
focus by closely observing whether the 
horizontal line trace is sharp along its 
entire length. 

If this is difficult to see, misadjust 
the vertical hold control slightly until 
the picture rolls slowly. This will elim- 
inate interlace and cause line -to -line 
pairing. Under this condition the line 
structure is heavier and edge -to -edge 

Author: Mandl's Television Servicing. 

focus is easier to check. Readjust the 
focus control and recheck picture center- 
ing, for the focus control has a slight 
effect on picture position. Finally, re- 
adjust the _focus control until full beam 
clarity is regained. 

Also check the ion trap magnet. Too 
weak a magnet will make it difficult to 
eliminate corner shadows at the setting 
which gives maximum brightness. In- 
correct ion trap magnet position will 
cause ion burns eventually -the length 
of time depending on how far off true 
position it is. (See the article on that 
subject in the February, 1952, issue.) 
If the magnet is weak it may have to be 
placed closer to the focus unit. The 
fields of the latter will influence the ion 
trap and make it difficult to adjust 
either one correctly. A new ion trap 
magnet is relatively inexpensive and 
can save costly picture tubes as well as 
permit you to make proper adjust- 
ments for better performance. 

Intermittent interference 
In a location across the street from a 

high- voltage substation there is an in- 
termittent roaring noise from the 
speaker, accompanied by sync loss. 
Could this noise and interference orig- 
inate in the substation? J. P. F., Roan's 
Prairie, Texas. 

It is quite possible that an intermit- 
tent high- voltage arc at the substation 
could cause the symptoms you describe. 
When this condition again occurs, re- 
move the antenna lead -in from the re- 
ceiver to see if the interference de- 
creases. If the noise is still present, the 
a.c. mains are feeding it into the re- 
ceiver. A line filter would then help. 

This test, however, could also indi- 
cate that the trouble might be a loose 
or intermittent connection within the 
receiver itself. This can be verified by 
trying another receiver in the same 
house. 

If the interference is from a radiated 
source the solution is more difficult. You 
will have to get the power company to 
check their equipment to eliminate 
the arcing condition, for at such a close 
distance little can be done in the way 
of antenna line filtering. 

High -voltage rectifier troubles 
In a Sylvania model 7120BF re- 

ceiver I've had to replace the 5642 high - 
voltage rectifiers repeatedly. Some pic- 
tare blooming now occurs. R. L. B., 
Canton, N. Y. 

The high voltage circuit of this re- 
ceiver uses the voltage- doubling prin- 
ciple with two 5642 rectifiers. Try a 
3.3 -ohm resistor in series with the fila- 
ment wire to the tube which burns out 
more frequently. You could also rewire 
the circuit to accommodate the more 
rugged 1B3. 

Replacement tuners 
Would fringe area reception he im- 

proved by the installation of one of 
the new type front ends using the cas- 
code circuits? Would the receiver or 
tuner require alignment after instal - 
lation? C. E. C., Lynchburg, Va. 

The new front ends containing the 
cascode tuner have exceptional char- 
acteristics for fringe areas. They have 
considerably more gain and much less 
snow effect than the older tuners. Most 
of these replacement tuners are ac- 
curately tracked at the factory, so ex- 
tensive realignment procedures would 
not be needed. Usually all that is re- 
quired is a slight retouching of the 
output picture and sound coils. Com- 
plete installation information is usually 
furnished with the new replacement 
tuners. Make sure you get one to match 
your present i.f. 

Booster oscillation 
1 have three boosters hooked up to 

an RCA 6.I0TS. All the boosters are 
of different makes but all use 6AK5's. 
I have trouble keeping them front os- 
cillating between each other. Would you 
tell rire hou' to keep them from oscil- 
lating? R. D., Washington, D. C. 

Your boosters oscillate because of 
overloading the inputs to the second 
and third booster. Virtually all boost- 
ers are designed for the specific purpose 
of building up a very weak signal. 
When you inject the output of one 
booster into another, the second booster 
(and third) receive signals far in ex- 
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cess of those for which they were de- 
signed. This trouble often occurs when 
two boosters are placed in series and 
would be even more likely with your 
combination of three. 

You could install gain controls in the 
first two boosters so the output of each 
one does not overload the next one. 
These could be potentiometers in the 
cathode circuits. They would regulate 
the bias, and thus the gain. The po- 
tentiometers should have slightly more 
resistance than the existing cathode re- 
sistors. With sharp -cutoff tubes the 
control would not be as effective as 
with remote -cutoff types. 

Tuner trouble 
I have installed a new Standard tuner 

in an RCA 8 -T -243. The tuner works 
all right except for channel 5. For this 
station there is a difference of about 
3 or 4 turns of the oscillator screw be- 
tween the sound and picture. How can 
I correct this trouble? B. D., Knowlton, 
Quebec, Canada. 

As there is an appreciably greater 
difference in the trimmer adjustments 
of the oscillator screw on channel 5 
than on other channels, it may indicate 
improperly adjusted coils. Since the 
coils are of the snap -in type, you can 
remove the two and increase the coup- 
ling between the coil sections. This will 
increase the band -width and might give 
you both picture and sound for one 
setting of the oscillator trimmer ad- 
justment. 

This receiver is of the split -sound 
type and will always receive best pic- 
ture and best sound at slightly different 
settings. The receiver should be ad- 
justed for best sound for both the os- 

11í4 

T/4 

Fig. 2 -A method of 
connecting 2 stacked 
antennas to a common 
transmission line. Al- 

though folded dipoles are shown, the 
method and impedance values shown in 
the drawing apply equally to vertically - 
stacked Yagi antenna arrays. Match- 
ing section is described in the text. 
JUNE, 1952 

cillator set -screw and the fine -tuning 
control. 

If coil correction cannot cure the 
trouble, you can get coil replacements 
for channel 5. 

Interference traps 
What can be done to reduce dia- 

thermy interference? I have tried home- 
made traps, but these had little effect 
except to reduce signal strength. E. M., 
Ottowa, Ontario, Canada. 

Probably your homemade traps were 
tuned within the television band and 
therefore diminished the desired sig- 
nals instead of the interference. Try 
commercial traps; these are calibrated 
at the factory and are more effective. 
They are made by several companies, 
including Drake, JFD, and Telematic. 
The JFD BR 106 -10 -30 is for short- 
wave and diathermy from 30 to 60 
megacycles. The BR 106 -60 -90 is for 
diathermy or other interference from 
60 to 90 megacycles, as is also the Tele- 
matie WT -16. The Drake model is the 
TV- 300 -50HP. A number of manufac- 
turers will now supply traps gratis for 
any of their models subject to such in- 
terference. 

Stacking Yagi antennas 
We are located in an extreme fringe 

area and receive channels 3 and 6 front 
Omaha and channel 4 from Kansas 
City. The five- element tuned Yagi an- 
tennas have proved satisfactory, but I 
would like to stack this type. What is 
the best spacing? W. H. K., Mankato, 
Kansas. 

For best reception with the Yagi an- 
tennas you should stack them one -half 
wave -length apart. In this manner you 
will get true broadside reception with 
a gain increase of approximately 4 db. 
Often, broadband antennas are stacked 
less than this to favor the higher chan- 
nels, but, since you are using a single 
channel Yagi, a half -wavelength spac- 
ing is recommended. Use parallel bars 
to interconnect the two and feed them 
in the center. See Fig. 2. The impedance 
of the matching section should be 425 
ohms. This may be 1/4 -inch tubing 
spaced 41/2 inches or No. 12 wire spaced 
11/2 inches. You'll get additional 
gain if you use the double- stacked 
Yagis for one channel because stacking 
gives the 4 -db gain mentioned above. 

Antenna choice 
In this area all channels (2 through 

13) are broadcast from Mount Wilson, 
about 90 miles away. Evidently a Yagi 
would not be suitable because it is not 
broadband. What suggestions do you 
have for an antenna system? J. J. D., 
Edwards, Calif. 

If all your channels are broadcast 
from Mount Wilson, 90 miles from your 
receiver, you could use a stacked bi- 
conical antenna array with reflectors. 
If it is mounted high enough you should 
get good results. Use an open -wire 
transmission line for minimum lead -in 
loss. Use the biconical with three rods 
each side of the insulator, for this helps 
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broadband reception and increases im- 
pedance. A Yagi would give some 5 db 
greater gain but -as you stated -would 
be narrowband. Some Yagis are avail- 
able for two -channel operation hut are 
not much use beyond that_ Several 
Yagis, of course, could be used with 
separate lead -ins and a switch arrange- 
ment for antenna selection. If more 
gain is desired, use a booster:, 

TV conversion for Europe 
I am planning to send a television 

set to my brother in Sweden. H2 is lo- 
cated 12 miles from a TV station which 
is transmitting on a frequency similar 
to channel 3 here. They use FM for the 
sound and AM for video but they are 
using a system of 625 lines and 25 
frames. 

The set I expect to send is an RCA 
Victor, model 17T172. 

I am wondering how many changes 
would be necessary to make this set 
work over there. G. A., North Wild - 
wood, N. J. 

You mention that the receiver is 
to be used in an area where a system of 
625 lines and 25 frames is used. This 
would give a horizontal sweep fre- 
quency of 15,625 in contrast to the 
15,750 in use in the United States. This 
would be close enough so that no 
changes need be made in the horizontal 
sweep circuit. Possibly, slight readjust- 
ment of the hold control or the fre- 
quency control in the Synchroguide sys- 
tem may assure better stability. 

The vertical sweep of the RCA is de- 
signed for 60 cycles, using the interlace 
principle. Our standards of transmis- 
sion utilize 30 frames per second, inter- 
laced 2:1, which results in 60 fields per 
second. We are using 525 lines per 
frame (525 times 30 equals 15,750). 
If this receiver is to be used with 
interlaced scanning at a 50 -cycle rate, 
no vertical changes would be necessary 
either. 

You should ascertain whether the 
power supply requirements in Sweden 
can be satisfied. Many parts of that 
country use 25 cycles. Is this receiver 
to be used in an area where 110 -117 
volts, 50 cycles is available? 

Another factor would be the r.f. 
tuner. You mention that transmission is 
from a station on a frequency "similar 
to" channel 3. Possibly, slight oscillator 
slug adjustments would have to be made 
if there is a slight frequency differ- 
ence. Other factors are bandwidth and 
type of transmission. The RCA is de- 
signed for a bandwidth of transmission 
in the tuner of 6 mc. U. S. TV stand- 
ards call for vestigial sideband trans- 
mission and spacing of 4.5 mc between 
video and sound carriers, with the 
sound carrier 4.5 me above tie video. 

Note: Letters addressed to this Clinic are answered 
directly and those of general interest are published. 
When writing to this department enclose a stamped, 
sef- addressed envelope and give rrader number of 
receiver, name of manufacturer, and chassis number. 
Include such information as antenna type, chnnnll 
numbers of stations which can be received in your 
area, and what preliminary checks you have under- 
taken prior to writing us. Explain in detail exactly 
what the trouble symptoms are. -end- 
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BEWARE THAT INSTALLAT 
Every chimney and party wall 

carries an invisible sign - 
"NO TRESPASSING!" Here is 

some advice that may help 

you avoid costly liability. 

By H. L. MATSINGER 

S1TPPOSE that one morning while 
you are tangling with the innards 
of a recalcitrant receiver a cus- 
tomer dashes into your shop and 

excitedly announces that he is being 
sued because of an antenna installation 
that you made. Would you consider his 
remark preposterous and impossible? 
If you would, read on, brother! 

On November 9, 1951, the Philadel- 
phia Evening Bulletin carried the head- 
lines: "Neighbor Sues Over TV An- 
tenna; Court Suit Says That Mast Is 
On Wrong Roof." The article goes on 
to state that Robert and Maria Egizi 
of 913 South Delhi filed an injunction 
suit in Common Pleas Court against 
Alex and Ida Giordano, who live at 
911 South Delhi, charging them with 
maintaining the antenna despite re- 
peated requests to remove same, includ- 
ing a written request made on June 
29, 1951. The suit asks relief from a 
number of retaliatory measures taken 
by the Giordanos, asks for removal of 
the antenna, and for $1,500 as punitive 
damages, holding that the presence of 
the antenna is a "continual trespass." 

Unfortunately, this is not an isolated 
case, although few ever are brought 
to court. Normally, the aggrieved 
neighbor just goes to work on the 
moorings with a hacksaw or tinsnips. 
Dual chimneys, of the type commonly 
found in row -house construction, be- 
long only in part to any individual 
owner. It is apparent, therefore, that 
when you use chimney straps to sup- 
port a TV antenna on such a chimney, 
you are trespassing on the other man's 

Two costly mistakes for the installer: The antenna mounting straps cross the 
property line (marked by the parapet); the brickwork tells its own story. 

property. This is true, not only of the 
straps but of any part of the antenna 
structure which may extend over the 
property line. The abutting owner, at 
his discretion, may insist upon the re- 
moval of all parts so offending, or trim 
them back to the property line. 

If, in the process of trimming back 
the chimney straps, the antenna mast 
happens to fall down (and it likely 
will), your customer has no redress 
unless the straps have been trimmed 
too far. If you have failed to get a 
signed easement from the adjoining 
owner you have no recourse but to erect 
a new mast for your customer, since 
you were negligent in the original in- 
stallation. 

Aside from the legal aspects of chim- 
ney mounts, certain mechanical con- 
siderations are also involved. Brick 
chimneys, being a layer type of ma- 
sonry, do not offer very high resistance 
to a bending moment or torsional type 
of strain. This means that when straps 
are used, the continual swaying of the 
antenna and mast will loosen and even- 
tually ruin any such chimney. Even the 
practice of inserting lead plugs in a top 
and bottom brick of the chimney is 
bad, for the strain is concentrated on 
these two bricks, and in a very short 
time the mast is likely to be leaning 
at a precarious angle. 

Then, too, when the antenna and 
lead -in are mounted over the flue, hot 
corrosive gases play over the elements 
and connections, while soot deposits 
create a low- resistance short circuit. 
Naturally, this will reduce the efficiency. 

To be on the safe side, it is always 
best to mount the antenna in the center 
of the roof if possible. Mount the mast 
on a plank or block of wood to prevent 
piercing the roofing, and use a floor 
flange or a base collar to keep the end 
of the mast from kicking out. Add a 
mast ring, and at least four guy wires, 
with turnbuckles to permit adjustment, 
and anchor the ends with adequate 
screw -eyes. If you do this you can feel 
reasonably certain that you will have 
no nasty come- backs. It is highly im- 
probable that this type of mounting 
will blow down, even in an extremely 
heavy wind, but if it does the antenna 
will remain solely on the property of 
your client. 

(In many localities, building depart- 
ment and fire department regulations 
may require installation of an antenna 
in such a manner that its movement 
or collapse will not endanger, damage, 
or obstruct access to adjoining prop- 
erty. Deeds and leases on semi- detached 
or row -type structures often contain 
restrictive clauses of the same char- 
acter. Even if the antenna structure 
is to be entirely on your customer's 
building, and there is no normal tres- 
pass on adjacent property, you should 
check the possibility of existing restric- 
tions for your own protection. Remem- 
ber that the liability is yours, and that 
lawsuits are expensive even if you win 
them.-Editor) 

The photograph accompanying this 
article serves to accentuate the main 
points made, and to act as a signpost 
for your guidance. -end - 
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Servicing-Test Instruments 

L 

Fig. 1 -The com- 
pleted dummy an- 
tenna selector. 
The coax connec- 
tor is for the re- 
ceiver input cable. 

By HENRY C. CORDES 

EVERY receiver alignment job calls 
for the use of one or more differ- 
ent dummy antennas between the 
signal generator and the receiver. 

Most technicians have an assortment of 
made -up dummy antennas lying around 
scnrewhere. These usually consist of a 
resistor, a capacitor, or an unmounted 
combination, with a clip at one end for 
connecting to the receiver, and a frag- 
ile bare wiry lead at the other end for 
the signal generator cable clip. 

DUMMY 

ANTENNA 

SELECTOR 

Whenever one is needed, the techni- 
cian generally has to dig it out of a 
box of miscellaneous junk, only to find 
that one of the leads is broken. 

Since the number of types required 
is already large and is constantly in- 
creasing, the well- equipped service shop 
should have some device for quickly 
selecting the right unit and automat- 
ically connecting it in the generator 
output circuit. An additional advantage 
of such a device would be to simplify 
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Fig. 2- Schematic of selector unit. 
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the connections to the receiver. Instead 
of cluttering up the chassis with a 
bulky network and an assortment of 
clips (especially when working with 
miniature tubes), the dummy antenna 
selector could be installed at or near 
the signal generator, and only a single 
cable run to the receiver. This would 
also reduce the radiation problem. 

After ninth planning and experiment - 
ing this versatile dummy -antenna se- 
lector was born. It was built in a metal 
can from an old auto -radio power sup- 
ply. Any enclosed metal box large 
enough to accommodate the components 
without too much crowding may be 
used. 

Fig. 1 shows the completed unit and 
the locations of the controls. On the 
front panel are the dummy- antenna 
selector switch and the output jack. 
On the top are two variable- capacitor 
control knobs and a d.p.d.t. VARIABLE - 
FIXED switch. These variable capac- 
itors are connected in a series -parallel 
arrangement required only for aligning 
the front ends of some late -model auto 
radios. Technicians who do not handle 
this type of work can omit these capa- 
citors and the VARIABLE -FIXED switch. 

The circuit diagram is given in Fig. 
2. The dashed lines show the connec- 
tions with the .VARIABLE-FIXED circuit 
eliminated. With the d.p.d.t. switch in 
the FIXED position the selector switch 
connects the desired dummy antenna in 
series with the hot side of the signal - 
generator output cable. The selector 
switch used in this model had 22 taps, 
but any nonshorting switch with at 
least 17 taps may be used. 

The sizes of the fixed capacitors and 
resistors were selected after a detailed 
search through many volumes of service 
manuals, as representing the most com- 
monly needed values. Special dummy 
antenna networks can be inserted in 
the external circuit, as described later. 

In the VARIABLE position of the d.p.d.t. 
switch, the special series -parallel com- 
bination for auto -radio use is connected 
between the generator and the receiver. 
The variable capacitors are of the 
straight- line -capacitance type, to sim- 
plify calibration. 

Construction details 
I f used, the variable capacitors 

should be mounted at least one -half 
inch apart at their nearest points to 
minimize interaction. Leads to the var- 
iables should be dressed away from 
each other and from all other wiring 
and the case. Do not use shielded wire 
for these leads. The series -connected 
variable capacitor must be completely 
insulated from the ease. 

For best results and minimum size 
the fixed capacitors (up to .01 µf) 
should be of the ceramic type. Half - 
watt resistors are adequate. One lead 
from each fixed capacitor and resistor 
is soldered to a common bus from the 
d.p.d.t. switch. Their respective op- 
posite ends are soldered to taps on the 
selector switch, with the values increas- 
ing in the clockwise direction as viewed 
from the knob end of the shaft. Note 

that the last tap on the selector switch 
is connected directly to the bus bar. 
This feeds the generator output directly 
to the circuit under alignment, or per- 
mits the insertion of special dummy an- 
tennas between the output cable and 
the receiver. Unused taps on the switch 
may come in handy later if additional 
dummy antennas are required. 

Drill a hole in the metal housing for 
the shielded input cable, and ground 
the shield to the housing. The hot lead 
is connected directly to the d.p.d.t. 
switch. Also ground the shielded lead 
to the output jack. A jumper wire be- 
tween the shields of the input and out- 
put cables inside the unit insures good 
ground continuity. 

The dial scales were made from white 
card stock cemented to the top and 
front of the case and marked with India 
ink. The variable- capacitor circuit was 
drawn on the top scale to show the 
function of each control. 

Based on the manufacturer's rating 
of the variable capacitors, the low 
point on each calibration scale was 
marked 10 µµf, and the high point 100 
µµf. The mid -point was marked 55 pµf. 
ether capacitance values were marked 
off uniformly in proportion. (These 
markings may be inaccurate, especially 
at the low end of the scale, because 
they do not include stray capacitances. 
If possible, the actual values should 
be measured on a bridge after the unit 
has been completed.- Editor) 

The unit is connected to the gen- 
erator via the new input cable. The 
original generator test cable is con- 
nected to the selector output jack. 

Testing the selector 
The selector unit can be tested with 

a signal generator, an ordinary radio, 
and an output meter. 

Turn on the generator and the radio 
and allow time for thorough warmup. 
Set the generator and radio to the 
same frequency and connect the output 
cable from the selector unit to the re- 
ceiver antenna post. See that the 
switch is in FIXED position. Set the se- 
lector switch on the .1 -µf tap. Connect 
the output meter across the receiver 
voice coil and adjust generator and vol- 
ume control for normal output. 

Switch the selector to the next lower 
sized dummy. A lower reading should 
be noted on the output meter. Each 
successive reduction in the size of the 
dummy antenna capacitors should re- 
sult in a lower output reading. 

The resistor dummies can b checked 
with an ohmmeter between the input 
and output cable ends. 

There may be a few types of sets 
which require dummy antennas which 
cannot be simulated by this selector. 
E--en in these cases it will be useful, 
as the setup usually will call for only 
one or two resistors or capacitors in 
addition to those in the unit. 

One point should be checked regard - 
le..s of which selector you decide to 
build. The selector- switch arm must 
make perfect contact with all taps for 
trouble -free operation. 

Materials for dummy antenna selector 
Resistors: I -390 ohms, 1 -270 ohms, I -100 ohms, 
V2 watt. 

Capacitors: (Paper) 1 -0.1 uf, 400 volts. (Ceramic) 
I -10 uµf. 1 -20 µµf, I -30 uuf, I -50 lusf, I -100 
µµf, I -200 µuf, 1 -250 uuf, 1 -350 ILO, 1. -500 :tut, 

1 -.001 uf, 1 -.005 uf, I -.01 µf. (Variable) 2 -100 
µµf max. midget air trimmers (National UM -100, 
Hammarlund APC -100, Bud LC -2081, or equivalent.) 
Miscellaneous: 1-single-circuit rotary switch, 17 or 
more contacts, nonshorting type (Mallory 13124L or 
equivalent); 1-d.p.d.t. toggle switch; 1- coaxial 
output connector, chassis type; 1- coaxial input con- 
nector, cable type (see text); 2 feet signal gen- 
erator cable; 1 -6 x 5 x 3 -inch metal box; wire, 
solder, hardware. knobs. -end- 
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AVOID 

4AWSU IT 

Servicing-Test Instruments 

By LEO T. PARKER* 

Costly legal pitfalls 
may trap the service 
technician or dealer. 
Some recent adverse 
decisions should serve 
as warning guideposts. 

RADIO and television technicians 
and dealers will do well to keep 
informed of new higher court 
cases involving others in the same 

business. A great deal of money, time, 
and effort may be saved by avoiding 
adverse lawsuits. 

In the following higher court deci- 
sions, various points of law are dis- 
cussed which may help readers avoid 
suits, or win those which are unavoid- 
able. 

Law of warranties 
Higher courts now consistently hold 

that a seller who breaches his warranty 
or guarantee must take back the sub- 
ject of the sale and refund the full 
purchase price, plus interest. There- 
fore, sellers of radio and television sets 
must avoid making unreasonable guar- 
antees such as that "the set will operate 
satisfactorily to the purchaser," or that 
"satisfaction is guaranteed." 

For example, in Keeler v. General 
Products, 75 Atl. (2d) 486, the testi- 
mony showed facts as follows: A res- 
taurant owner bought a television set 
from General Products for $1,523.25. 
The purchase was made in reliance up- 
on the assurances of the seller's pres- 
ident and vice -president, and one of 
its salesmen, that the set would operate 
satisfactorily in his town. However, it 
failed to provide good reception, and the 
seller replaced it with another model. 
The same officials renewed their as- 
surances of satisfactory performance by 
the substitute set. The second set 
proved to be no better than the first. 
The purchaser then demanded the re- 
turn of the purchase price and offered 
to return the set, which was in sub- 
stantially the same condition as when 
delivered. Although the demand was re- 
peated on numerous occasions, the sel- 
ler refused to accept the set or to re- 
fund the money. The restaurant owner 

Attorney at. Law, Cincinnati, Ohio 

JUNE, 1952 

sued the seller to recover the full pur- 
chase price of $1,523.25 plus legal in- 
terest. 

The higher court promptly ordered 
the seller to take back the television set 
and refund the full purchase price. The 
higher court said: 

Several remedies were available to 
the plaintiff upon the breach of war- 
ranty. He elected to rescind the sale. 
When the defendant refused to take 
the set back, the plaintiff held it as 
bailee and acquired a lien thereon 
to secure repayment of the purchase 
price. 
The seller could have avoided an 

adverse decision in this litigation by 
proving that its officers and salesman 
had merely represented that the tele- 
vision set would operate as satisfactor- 
ily as other sets at the saute !rice. 
However, when the officers and the 
salesman made a positive statement 
and guaranteed that the set "would be 
satisfactory," the purchaser had a legal 
right to sue and recover the full pur- 
chase price upon proof that the set 
did not operate satisfactorily to hint. 

Uncertain sale contract 
Higher courts now consistently hold 

that all contracts of sale are void if 
made through error, violence, fraud, or 
menace. Hence, where a purchaser 
proves that he did not receive what he 
thought he was purchasing, there is 
no valid contract, and the purchaser 
may compel the seller to take back the 
merchandise and refund the purchase 
price. 

For example, in Jake v. Blew Elec- 
trical Company, 46 So. (2d) 631, these 
facts were proved: The Blem Electrical 
Company, a retailer of television re- 
ceivers and other appliances, had in its 
employ a salesman who was learning 
to sell television sets. He sold the plain - 
tiff-a television set for an agreed price 
of $1,095.00, plus an installation charge 
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of $200.00, and taxes and freight 
charges of $48.85, or a total amount of 
$1,343.85, to which were to be added 
finance or carrying charges. The pur- 
chaser made a deposit of $10.00, and 
verbally obligated himself to pay a 
further sum of $350.00 cash when the 
set was delivered. and to execute a note 
for the unpaid balance. It is important 
to observe that two disinterested wit- 
nesses were present when the order 
was placed with the salesman. 

When the television set was delivered 
it was not in a cabinet, but was mounted 
on a chassis and enclosed by a steel 
frame. Later a service technician vol- 
unteered suggestions as to the manner 
in which a cabinet might be constructed 
to enclose the set. It was then that the 
purchaser realized that a misunder- 
standing might have occurred. and he 
immediately telephoned the sel'.er, stat- 
ing that he was rescinding the contract 
because he had been under the impres- 
sion that a "beautiful cabinet" would 
enclose the set. 

In subsequent litigation the higher 
court held that the seller must take 
back the television set and refund the 
payments. This court said: 

"After carefully considering the rec- 
ord, our opinion is that there was never 
a meeting of the minds as between 
plaintiff and defendant's representative, 
with respect to the sale and purchase 
of the television receiver. We are im- 
pressed by the fact that plaintiff testi- 
fied that C and S (the disinterested 
witnesses) were present during the en- 
tire negotiations leading up to the sale 

. The testimony convinces us that 
he did not get delivery of what he 
intended to buy . . . 

This court explained that sellers of 
merchandise may eliminate controver- 
sies of this nature by having a written 
contract signed by the purchaser. 

Therefore, the seller could have 
avoided taking back this television set 
if the salesman had been provided with 
a printed order form which the pur- 
chaser would have signed. Under these 
circumstances the court would p.ot have 
listened to the testimony of the two 
disinterested witnesses in favor of the 
plaintiff. Verbal guarantees, statements, 
and assertions are not good evidence 
nor acceptable by the court when a 
written contract determines the legal 
rights and liabilities of the contracting 
parties. 

Motto: Never sell any merchandise 
on a verbal agreement. Always have 
the purchaser sign an agreement 
printed, typewritten, or written in ink. 

Repairman liable for fax 
According to a recent higher court 

decision owners of television service 
shops must render bills to cus:omers, 
clearly separating material charges 
front- labor charges. Failure to do so 
renders the technician liable for the 
state's sales tax on the full amount of 
the bill. 

For example, in Muench v. Glander, 
93 N.E. (2d) 606, it was shown that a 
technician failed to charge any sales 
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tax to customers for repairs. In sub- 
sequent litigation the higher court held 
that he was liable to the state for the 
sales tax on the full amount charged, 
notwithstanding the repairman had 
made no deliberate attempt to evade the 
sales tax law. The court said : 

Where a person sells material and 
in connection therewith furnishes 
labor or service in applying such ma- 
terial to his customer's property, the 
entire transaction shall be considered 
a sale and subject to tax, unless there 
is a clear separation, in the making 
or billing of a charge therefor, of the 
material furnished and the labor or 
service performed. 
Here is a specific example: Assume 

that a television technician installs a 
part for which he charges 25e. If he 
charges the customer $3.25, that is : 25e 
for the part and $3.00 for labor, with- 
out separating the part cost from the 
labor cost, he must pay the state a 
sales tax on $3.25. The technician can - 
not go back over his books and correct 
or separate the cost of materials from 
the labor cost. On the other hand, if 
the technician makes out a bill to the 
customer, or if the customer pays cash. 
the technician may enter the account 
as 25C for parts; $3.00 for labor, and 
he may pay the state's sales tax on only 
25e, instead of $3.25. 

Don't forget this! If you do, two, 
three, or four years from now the 
state's tax collector may go back over 
your books and collect a considerable 
amount of delinquent taxes, plus heavy 
penalties. 

Minor cancels contract 
ßecently a higher court held that if 

a television dealer sells to a minor, the 
latter can rescind the contract, return 
the set at any time and demand refund 
of the full purchase price. This is so, 
although the minor's father may have 
signed the purchase contract, mortgage, 
or notes. 

In Davis v. Clelland, 92 N.E. (2d) 
827, minor sued a dealer alleging that 
as a minor he was entitled to rescind 
the purchase contract and recover the 
full purchase price. 

The dealer defended the suit by con- 
tending that the appliance was pur- 
chased by the father of the minor. 
However, since the testimony showed 
that the title was made to the minor, 
the higher court held that the dealer 
must refund the full purchase price 
to the minor. The court said: 

If the father purchased it, the 
dealer was required by law to deliver 
to him the title. The source of the 
purchase money was immaterial as 
to the right of the defendant (dealer) 
and did not fix the identity of the 
purchaser. 
In other words, irrespective of who 

pays the purchase price, the minor may 
rescind the contract and recover the 
full purchase price if the testimony 
shows that the seller delivered the mer- 
chandise to the minor. 

-end- 
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Battery failures in portable 
equipment can be costly and 
aggravating. Here are some 
methods of preventing them. 

MONITORING 

BATTERY 

INSTRUMENTS 

By RUFUS P. TURNER 

IFs often a good idea to use test in- 
struments with self- contained bat- 
teries. Battery power allows opera- 
tion at locations remote from power 

lines. It also provides complete isola- 
tion from the a.c. line and thus pre- 
vents introducing hum into either the 
instrument or the device under test. 
The battery unit is portable -often an 
important feature. Instruments in 
which battery operation frequently of- 
fer advantages include electronic volt- 
meters, oscillators and signal gener- 
ators, distortion meters, frequency me- 
ters, wave- shapers, field -strength me- 
ters, and instrument amplifiers. 

One of the annoying drawbacks of 
battery operation is the rapid rundown 
of batteries due to needlessly leaving 
the power switch in its oN position 
during periods when the instrument is 
not actually in use. This costly nuisance 
has caused much concern to users and 
designers of battery -operated equip- 
ment, and often prompts the sacrifice 
of the obvious advantages of battery 
operation in favor of more foolproof 
a.c. operation. 

There are several practical ways in 
which battery power supplies can be 
monitored, and often protected, to pre- 
vent untimely exhaustion of the bat- 
teries. With civilian battery supplies 
still in uncertain condition and with 
high prices prevailing, it will pay 
builders and users of battery- operated 
equipment to utilize these schemes. The 
particular method chosen will depend 
upon a number of factors, mainly elec- 
trical and mechanical feasibility. The 

N °48 OR 49 2V PILOT 

4 
TO 1.5V A BATT 

TO FILS 

1.5V FLASH BATT 
TO A BAIT 

b 

N °48 OR 49 2V P LOT 

a 
Fig. 1- Protection with ?ow- current 

lamps. 
writer makes no claim to or;ginality, 
since each scheme has been used in 
some piece of battery -operated elec- 
tronic equipment. Our aim is to call 
attention to what can be done. 

Pilot lights 
The mere thought of a current -con- 

suming pilot light in a battery power 
supply ordinarily creates horror. How- 
ever, there are instances where the 
drain of an A- battery pilot light is not 
unreasonable. An example is the case of 
1 -volt tubes operated from a large -size 
dry cell. Type 48 (screw base) and 49 
(bayonet base) lamps draw only 60 
milliamperes at 2 volts and around 
50 ma at 1.5 volts. This current drain 
is small for the protection provided, 
and a large -size cell will handle the 
load. The pilot light is connected in 
parallel with the tube filaments (See 
Fig. 1 -a) and glows only when the A 
battery is switched on. For designers 
who do not favor the shunt connection, 
there are other methods of pilot -light 
operation. 

Pilot light with separate battery 
To remove extra drain from the A 

battery, a separate flashlight battery 
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may be provided for a type 48 or 49 
pilot lamp. This lamp gives adequate 
light on 1.5 volts. By using a d.p.s.t. 
on -off switch, a separate set of contacts 
is provided for the pilot -light circuit. 
This arrangement is shown in Fig. 1 -b. 

Pilot light in series with tube 
The pilot lamp may also be operated 

in series with the tube filament so that 
it lights only when the switch is on. 

N°48 GR 49 PILOT 

n 
IMO 

73VA BAT T 
ABATTSW 

¡ DPST SW 

B BATT o- 
TO FILS 

TO A BATT 

a 

b 

SINGLE 1.49 TUBE 

11.49 

TO 8+ POINTS IN CIIRC 

.EXTERNAL RES WHEN 
'NEEDED-SEETEXT 

LO CURRENT NEON 

This arrangement is shown in Fig. 2 -a 
and is best applied to instruments and 
devices employing one tube. 

A 3 -volt A battery supplies the lamp 
and tube filament in series. When a 
0.1 -amp filament is employed, the lamp 
must be shunted with a 27 -ohm, 
1/2 -watt resistor R. When using a tube 
with 0.05- ampere filament, no resistor 
is required across the lamp, but a 140 - 
ohm, 1/2 -watt resistor must be connected 
in parallel with the tube filament. In 
either case, burnout of the lamp will 
not damage the tube. 

Neon B- battery pilot light 
When at least 90 volts of B battery 

are available, a low -power neon lamp 
(1/4 -watt or 1/25 -watt size) may be con- 
nected as shown in Fig. 2 -b to glow 
when the on -off switch is closed. Types 
NE -2 and NE -51 1/25 -watt lamps, each 
require a 200,000 -ohm external series 
resistor. In the 1/4 -watt group, types 
NE -17 and NE -48 require external series 
resistors of 30,000 ohms. All other 1/4- 
watt types have built -in resistors. The 
technician who desires a more elaborate 
and economical set may use the blinker 
system described in RADIO -ELECTRONICS, 
October, 1949. The neon lamp, flash- 
ing only at intervals, uses negligible 
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current and attracts more attention 
than a steady light. 

Switch flags 
Where no extra current may be 

drawn from the batteries, on -off switch- 
es may be provided with eye -catching 
"flags" of one sort or another to signal 
the oN position. Individual mechanical 
ingenuity can provide many variations 
of this scheme. 

Fig. 3 -a shows a simple flag arrange- 
ment. A rotary on -off switch is pro- 

HOLE OR SLOT 

WHITE FLAG ON SWITCH 
SHAFT BEHIND PANEL 

DISC -PLATE 

WHITE 

LABEL 
PANEL 

a 

KNOB 

WINDOW HOLE 

Fig. 2 (left) -Series pilot -lamp and shunt 
neon -lamp methods of monitoring. 

Fig. 3 (above)- Eye -catching indicators 
mounted on the battery on -off switch. 

vided with a disc -plate in which a hole 
or slot is cut. A piece of brilliant white 
paper or plastic is cemented to the in- 
strument panel in such a position as to 
be visible through the hole when the 
switch is in its oN position. 

Another scheme which may be used 
with a rotary switch is shown in Fig. 
3 -b. Here, a small white flag is attached 
to the switch shaft behind the instru- 
ment panel by a stiff wire or blade. A 
window -hole is drilled through the 
panel at a point where the flag will 
show through when the switch is on. 

Lid -operated switch 
A scheme used by several instrument 

manufacturers, which makes it impos- 
sible to store the instrument with bat- 
teries running (provided the cover or 
lid of the instrument case is closed), is 
the lid- operated switch (See Fig. 4). 
The switch is a spring -return pushbut- 
ton type with normally- closed contacts. 
This switch is wired in series with the 
battery power supply and may be pro- 
vided with two sets of contacts, one for 
the A battery and the other for the B 
battery. A small dowel or plug is a- 
tached to the inside of the lid so as to 
push down on the switch button when 
the lid is closed. This action opens the 

i 
1 1 

i 

139 

1 

switch contacts and discornects the 
batteries. 

The on -off switch may be wired in 
series with the lid- operated switch. 

Additional methods 
Where cost is not a factor, a minia- 

ture panel -type d.c. voltmeter may be 
connected in parallel with the tube fila- 
ments or wired from a B r:us- circuit 
point to ground. This meter will serve 
the dual purpose of warning when the 
batteries are on, and also of showing 

LID 

rACTUATINGPLLG 

SPRING -£TURN 
ACTDATING SWITCH 

Fig. 4- Automatic protection for cased 
instruments with a lid -operated switch. 

continuously the condition of the bat- 
teries. In order to minimize drain, the 
meter circuit must have as high resist- 
ance as possible. Under no circum- 
stances should this be less than 1,000 
ohms per volt. In lieu of a voltmeter a 
plate current milliammeter '_n one B- 
battery lead may be used if desired. 

A small clockwork- driven switch may 
be employed as the regular or -off switch 
in battery -operated equipment. These 
mechanical timers may generally be set 
for any running time up to one hour, 
which would appear to be ample for 
most testing operations. Its timing ac- 
tion will be started automatically when 
the instrument is switched on, and the 
batteries will be switched off auto- 
matically at the end of the interval. 

Undoubtedly, there are numerous 
other methods of signaling to the op- 
erator that his batteries are. switched 
on. Only a representative few could be 
covered in this space, but the methods 
suggested should provoke thought on 
the part of technicians. Battery -oper- 
ated instruments are preferable to line - 
operated devices in many applications, 
and their advantages should not be sac- 
rificed because of fear that the batteries 
will run down through carelessness. 

-end- 

www.americanradiohistory.com

www.americanradiohistory.com


io Servicing-Test Instruments 

A DYNAMIC SIGNAL TRACER 

r003 5 -----; 
BOO 

L_ 

"1 2,7 4 3 
470K 
470K .IH 5 10.E SHIELDED 

7 
1 CABLE 

TUNER CHASSIS UPDT SW 

5225_1600KC 

PROBE I 

NI GAIN IN 

RF CHASSIS 

AF CHASSIS 

6AC7(2) 

4.71( 

47K 

6.35 

I70-500KC - 

CAPACITORS 600V 
RESISTORS .5W 
UNLESS OTHERWISE NOTED 

+250V 

METER JACKS 

By W. CARL MARSH 

Extra -sensitive 

r.f. -a.f. tracer has 

valuable features, 

many service 

uses 

10K I 

LO GA,N IN 

; 6SQ7 

EXTERNAL SPKR 

Fig. 1- Signal circuits of the tracer. Probe and tuner 
sections are at the top; the r.f. amplifier- detector unit 
is in the center; the audio am plifier at the bottom. 'l'he 
completed tracer is shown at the right. Its housing may 
be enlarged to accommodate the power supply and speaker. 

SERVICE technicians have been 
offered many signal tracers which 
claim to trace the signal "from 
the antenna to the speaker ", but 

they neglect to tell you that you have 
to furnish that signal, either from a 
strong local station or a signal 
generator. 

We have no local stations where I 
am located. The nearest stations, WSM 
Nashville and WREC Memphis, are 
more than 100 miles away, so a signal 
tracer that will follow a signal from 
antenna to speaker has to be a sensi- 
tive one. With this in mind I have, 
through an evolutionary process, ar- 
rived at a practical and extremely flexi- 
ble signal tracer. It has been used in 
my shop for approximately twelve 
months and is invaluable in saving 
time and eliminating some tough jobs 
of hunting with voltmeter and solder- 
ing iron. As proof of its sensitivity I 
can place the contact point of the prod 

against the insulation of my antenna 
lead -in and tune in half a dozen 
stations, including WSM and WREC. 

The signal tracer is built in a steel 
cabinet 71/2 x 12 x 7 inches. The sche- 
matic is shown in Fig. 1. Power supply 
and speaker were not included because 
I already had both built into my bench. 
Any power supply delivering 6.3 volts 
a.c. at 2.5 amps and 250 volts d.c. at 
100 ma will serve the purpose. 

The audio section is a straightfor- 
ward 3 -stage high -gain amplifier. Metal 
tubes should be used in the first two 
stages for maximum stability. The 
main volume control (R2) is in the 
grid circuit of the 6K6 with an aux- 
iliary control (Rl) at the input to the 
first amplifier. Where extremely high 
gain is not required switch S1 can be 
used to bypass the input stage. S2 is 
ganged with R1 and opens the 6C5 
heater circuit when this stage is not 
used. A low -gain input connection is 

also provided for direct connection to 
the second stage. 

A portion of the audio signal is recti- 
fied by the diode plates of the 6SQ7, 
and fed to one terminal of S3 for 
signal voltage measurements. Be sure 
to take proper precautions to eliminate 
feedback by liberal shielding and sepa- 
ration of grid and plate leads. The 
audio section is placed in the bottom of 
the signal tracer cabinet. 

The r.f. -i.f. section uses two un- 
tuned 6AC7 amplifiers and a diod 
detector. The control in the cathode of 
the first 6AC7 is a sensitivity control. 
Switch S4 disconnects the output of 
the r.f. unit when only the audio sec- 
tion is being used, to prevent spurious 
sounds issuing from the speaker. 

Each stage of this unit is completely 
isolated from the next by interstage 
shields. The interstage coupling - 
capacitor leads run through small holes 
in the shields. Be sure to use a bottom 
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shield as well to eliminate the possi- 
bility of pickup from the audio ampli- 
fier. The r.f. -i.f. amplifier is placed in 
the upper part of the cabinet with the 
tubes projecting through holes in the 
top. 

After this unit has been completed 
and connected to the audio amplifier it 
can be tested by connecting an antenna, 
through a 100 -lgrf mica capacitor, to 
the input. (Editor's uotc: Temporarily 
connect a 10,000 -ohm resistor from the 
grid of the first'6AC7 to ground.) As 
there is no selectivity in this unit 
several stations should be heard 
simultaneously. 

The coils for the tuner were made 
from i.f. transformers with enough 
turns removed to bring the frequency 
up to the proper range and the pri- 
maries wound over the secondary. The 
tuning capacitor is a war surplus job 
and has a capacitance of 420 µµf, but 
any coil and capacitor combination 
that will cover the desired frequency 
ranges can be used. The ranges of this 
tracer are 170 -500 kc on the i.f. band 
and 525 -1600 kc on the r.f. band. 

The probe assembly is shown in 
Fig. 2. The housing was made from the 
shell of an old MG type 6F6 tube. The 
crimps holding the shell to the base 
were pried out and the inside glass 
tube removed from the base. The guide 
pin was broken off and the hole en- 
larged to pass a 5 -wire shielded cable. 
The base of another tube was also used 
as an insulating washer by grinding 
it down until it fit inside the shell. The 
cable was passed through the holes in 
the base piece and washer and con- 
nected to a 7 -pin miniature socket for 
the 9003 pickup tube. A hole was made 
in the closed end of the shell to take a 
small feedthrough insulator. A long 
bolt through this insulator serves as 
the probe tip and connects to the 100 
µµf mica isolating capacitor. Be sure 
to ground the shielding on the cable to 
the shell of the probe and connect an 
external ground lead and clip. 

The tuner was calibrated with a 
signal generator. Broadcast stations 
can be used for the 525 -1600 kc range 
if enough are available. 

After calibration you are ready to 

use one of the handiest test instru- 
ments you will ever own. The possible 
uses are limited only by the ingenuity 
of the operator. 

Due to the high sensitivity of this 
tracer it is not necessary to make ac- 
tual contact with the circuits being 
tested. Thus there is no detuning of 
critical circuits. 

To check a receiver oscillator, turn 
S3 to the RF position and connect a 
v.t.v.m. set to the 10- or 15 -volt range 
to the meter terminals. Tune the re- 
ceiver to the low end of the dial and 
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Fig. 2 (above)- 
r.f. probe assem- 
bly;(right)-a.f.- 
and r.f.- amplifier 
unit sub- chassis. 

The r.f. -i.f. selec- 
tor unit sub-as- 
sembly, shown 
mounted to the 
tracer panel, and 
the completed r.f. 

probe unit. 

add the i.f. to the dial reading. Tune 
the signal tracer to this frequency and 
hold the probe tip near the oscillator 
coil or tuning capacitor. If the oscilla- 
tor is operating on or near the correct 
frequency, the meter needle will kick 
strongly as the tracer is tuned back 
and forth across this frequency. 

To locate trouble in a dead receiver 
where supply voltages are normal, sim- 
ply tune the receiver to the frequency 
of a strong station and trace the sig- 
nal from grid to plate through each 
stage. Use the correct tuning range of 
the signal tracer for the r.f. and i.f. 
sections of the receiver. Only the audio 
section of the tracer is needed when 
you have passed the detector. 

For testing phono pickups and 
microphones, simply feed the output 
into the proper stage of the audio am- 
plifier. For crystal pickups use the low - 
gain input and volume control R2. If 
the crystal is good you will be able to 
hear the output with plenty of volume. 
With a standard test record and a good 

crystal pickup you can calibrate the 
v.t.v.m. for comparison checks. The 
high -gain input should be used for 
dynamic (variable -reluctance) p_ck- 
ups, and microphones. 

If proper precautions and good w :rk- 
manship are used in constructing this 
signal tracer, you will have an instru- 
ment that you will depend on more and 
more as time goes by. Many new uses 
will suggest themselves as you become 
more accustomed to handling your 
tracer. 

Materials for the signal tracer 
Resistors: 2 -220 ohms, I/2 watt; 1 -220 ohm:, I 

watt: I- 1,000, 2- 1,500. 2 -4700 ohms, '/Z watt: 1- 
10.000 ohms, I watt; 2- 27,000, 2 -47,000, 1- 66,000 
ohms, I/2 watt; 1- 270 000, 6- 470,000 ohms, '/, 'watt; 
Potentiometers: I- 10,000 ohms; 1- 500,000 ohms- I- 
I Megohm, with s.p.s.t. switch. 
Capacitors: (Mica) 4 -100, 1 -500 put; (Pcper) 
-0002, 8 -0.01, 1-0.02 uf, 600 volts; (Electrolytic) 
2 -8 uf, 450 volts; 1 -20 uf, 25 volts. (Varicbte) 
I-420 uuf (max). 
Miscellaneous: Tubes: I -6H6, 2 -6AC7, I -6C5 1- 
6507, I- 6K6 -GT, 1 -9003. Tube sockets. Coils (see 
text). Switches: (Wafer) 2- s.p.d.t.: I- d.p.d.t. Cabi- 
net. Chassis. Connectors. -Hardware. Wire. Solda. -end- 
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12 Electronics Cover Feature 

VACUUM TUBE TRAINER HELPS STUDENTS. 

Checking the circuits of the vacuum -tube trainer. 

THE problem of constructing a 
classroom trainer that would 
clearly and swiftly demonstrate 
electronic activities of the radio 

vacuum tube was presented to me in 
March, 1948, while I was stationed at 
Chanute Air Force Base, Illinois. The 
"poser" was handed me by Major Gen- 
eral Charles C. Chauncey, then deputy 
commander of the United States Air 
Force's technical training program. 
His decision to seek a new -type trainer 
was the result of advice from instruc- 
tors that existing trainers and charts 
were hopelessly inadequate in helping 
a student to understand the elusive 
behaviorisms of the vacuum tube. 

To assist in the construction of the 
trainer, I called on Technical Sergeant 
Robert C. Williams, a man with five 
years experience designing training 
aids for Army and Air Force schools. 
We decided on a device that would 
demonstrate every vacuum tube opera- 
tion, from the diode to the pentode tube. 

We wanted to show current and volt- 
age variations, space charges, erratic 
movement, grid action, and secondary 
emission. We wanted everything that 
happened in an actual tube to occur 
clearly and simply on the face of our 
trainer. 

To present these effects in a way 
that would appeal to students, we de- 
cided to use moving lights, similar to 
those seen on a theater marquee. These 
lights would vary in brilliancy to show 
changes in the amount of voltage; 
change colors to demonstrate polarity 
and increase or decrease in number to 
illustrate the strength of current. 
Lights would move about, imitating 
electron flow exactly. 

In addition, all parts of the tube were 

Air Force trainees 

learn electronic principles 

from huge animated 

tube model. 

By M/S FORREST C. WOLFERD 

to be included in the trainer, looking as 
much like themselves as possible. 

Planning these effects was one thing 
-achieving them another. 

We began construction with the face 
panel. Williams suggested all parts be 
made of Plexiglas, as it was durable, 
light, and easy to work and handle. 

For our filament, we used a V- shaped 
rod, inside a half -cylinder representing 
the cathode. This was cut away in 
front so the filament could be seen. 

Next came the grids -1 -inch tubing 
curved like a coil. To reveal the lights 
demonstrating electron flow, they were 
also cut away. 

We made the external circuits of 
half -inch plastic strips with corners 
beveled and outlined in black. 

The plate element was a large half - 
cylinder which fitted over the other 
elements and grids. 

All these parts were mounted on a 
translucent Plexiglas panel. The ex- 
ternal circuits and grids were detach- 
able and could be added one at a time 
to build in succession a diode, triode, 
tetrode, and pentode tube. The filament, 
cathode, and plate circuits, were 
cemented to the panel. 

Behind the panel glowed the lights. 
Because of the translucence of the 
Plexiglas, the lights could be seen, 
but not as distinct individual bulbs. 
This gave a more realistic effect. 

We then drew up the arrangement 
of all bu'bs within the tube. We ar- 
ranged the bulbs in 43 horizontal rows, 
44 to a row. Even -numbered rows 
showed normal electron flow and odd - 
numbered rows demonstrated space 
charge, erratic movement, and second- 
ary emission. 

Each of the even -numbered rows was 

cut in half, placing 22 bulbs on each 
side of the cathode. Each side was then 
divided into four circuits of 5 to 6 

bulbs each. The divisions were: (1) 
cathode to control grid; (2) control 
grid to screen; (3) screen to suppres- 
sor; and (4) suppressor to plate. 

In the odd -numbered rows we used 
24 -bulb circuits to demonstrate erratic 
movement and secondary emission. All 
remaining bulbs showed space charges. 

External circuits for the filament, 
control grid, and screen grid came next. 
They contained 5- to 6 -bulb circuits and 
were arranged in their proper positions. 

Next came the plate circuit. To show 
greater variations in current, it con- 
tained 24 bulbs per circuit. 

The final step in the lighting system 
was the design of lights inside the ele- 
ments. These were 110 -volt lamp 
mounted behind the Plexiglas pieces 
representing the filament, cathode 
grids, and plate. To make the moving 
lights flow smoothly, we spaced ou 
bulbs only five -eighths inch on centers. 

We searched six months before find- 
ing enough bulbs to do the job. W 
finally discovered what we needed: 2, 
volt, miniature screw -base, type T 
lamps. Getting suitable commercial 
sockets to fit the bulbs proved impos- 
sible, so all sockets were designed and 
built by Sergeant Williams. 

After designing and building our 
lighting system, we began wiring. This 
was the toughest part of the project. It 
took us two years, and it required 
60,000 feet of wire to connect the maze 
of bulbs so they would operate the way 
we wanted. 

First, we went to work on the mar- 
quee flow. On the 5- and 6 -bulb circuits. 
we connected each bulb to four rings of 
spiral -wired breaker points. Every ring 
contained six points, one for each bulb. 

A cam revolved continually inside 
the rings, activating the six points in 
succession. Thus, by energizing one 
ring, one light moved across the circuit. 
By energizing another ring we put an- 
other light in motion. In this way up to 
four lights in each circuit flowed. This 
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gave us our marquee effect plus a vary- 
ing number of bulbs to show changes 
in current. 

To achieve both these effects in the 
24 -bulb circuits we used a commutator 
switch with 24 brushes. The commuta- 
tor contained 16 segments, each ener- 
gized by a slip ring. This gave us up to 
16 bulbs in motion. 

Changes in polarity were shown by 
passing cellophane shields in front of 
bulbs, while variations in the amplitude 
of voltage were illustrated by changing 
the brilliancy of the lights, using 
variacs. 

All these effects -current, polarity, 
voltage, and marquee- flow -were regu- 
lated by only four front -panel controls. 
Five motor- control systems, intercon- 
nected with bridges and micropositions, 
enable proper interaction throughout 
the trainer. Wafer switches connected 
to the motor controls automatically 
energize the rings of breaker points, 
brushes of the slip rings, and sections 
showing space charge. 

Because of the automatic interlock- 
ing controls, a change in one element 
is always followed by the proper 
reaction elsewhere. 

In use, the filament control is turned 
on and one side of the filament circuit 
glows red (positive), the other side 
green (negative). 

As the voltage is turned up, bril- 
liancy of the lights increases. As cur- 
rent increases, more lights appear. 

After a short time delay, the filament 
and cathode glow red, indicating heat. 
As their glow becomes more intense, 
white lights representing electrons 
move away from the cathode. 

At first, these electrons form no defi- 
nite pattern, demonstrating erratic 
movement. As more are emitted, how- 
ever, they form clusters representing 
space charges. 

Next, the plate control is turned on, 
causing the plate circuit to glow red 
(positive). As voltage increases, the 
plate becomes brighter and electrons 
move toward it from the cathode in 
definite patterns. 

At the same time red lights in the 
plate circuit become brighter and in- 
crease in number, illustrating stepped - 
up voltage and current. Space charges 
diminish, erratic movement stops. 

By applying a negative voltage to the 
plate control, lights in the plate circuit 
change to green and movement ceases. 
The ground circuit, represented by 
blue lights, automatically increases as 
current becomes greater. 

When the diode demonstration ends, 
the Plexiglas control grid is attached 
to the face panel and a triode tube is 
formed. By regulating the next front 
panel control, all activities in a triode 
tube take place on the trainer's face. 

Tetrode and pentode demonstrations 
are given in the same way: successively 
adding a grid and turning on another 
control panel for each one. 

By the end of March, 1951, we had 
ironed out the last of the bugs and our 
project was ready for display. 

-end- 
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NEW 

ANTENNA IDEA 

The printed circuit has now reached 
the top in its advance as a radio and 
TV component! It is used by Vee -D -X 
as an integral part of their new Q -Tee 
antenna, whose driven element con- 
sists of a series of T- matched dipoles 
which provides a 300 -ohm match on 
both the high and low channels. The 
printed circuit is a part of the match - 
ing system and prevents detuning ef- 
fects between the high- and low- channel 
elements, while providing a driven ele- 
ment of extremely low Q. The close 
proximity of the high and low elements 
and the elimination of the adverse 
interaction by the printed circuit re- 
sults in an exceptionally broadband 
driven element. A high -channel direc- 
tor and a low- channel reflector give it 
the desirable front -to -back ratio and 
gain characteristics of parasitic type 
antennas such as the Yagi. 

The printed- circuit matching unit is 
shown in the photo and the complete 
antenna in the diagrams above. 
Operation fundamentals can be 
understood easily with the help of the 

figure. On the low channels, B -13 acts 
as a reflector for dipole A -A. F and F 
are the printed circuit isolation filters 
in weatherproof plastic housing -on 
the low channels they have low reac- 
tance and connect A -A through sec- 
tions C -C and D -D to the 300 -ohm line 
at L and L. Thus C -C and I) -D act as 
a T -match between the line and dipole 
A -A. The printed circuit filters F and 
F are antiresonant at the center of the 
high channels (195 mc) and effectively 
isolate A -A from the 300 -ohm line at 
these frequencies. However, C -C forms 
a fullwave antenna in this range. cou- 
pled to the 300 -ohm line through the 
T -match of sections D and D. In these 
high channels, E -E acts as a director for 
optimum forward gain and directivity. 

The multiple T -match further adds 
to the broadband characteristics cf the 
antenna because the proximity of A -A 
and C -C provides capacitance coupling 
that makes the elements appear to be 
"fatter" and thus have a lower Q and 
consequent broader frequency response. 

-end- 
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Part XXIV -The simple 

Minshall electronic organ - 
Ingenious circuitry 
produces true organ tones 

with few components. 

BY RICHARD H. DORF 

THE Minshall electronic organ 
(Minshall -Estey Organ Co., Inc., 
Brattleboro, Vt.) is one of the 
most interesting instruments in 

the electronic music field. It is capable 
of producing excellent organ tones and 
is used with great success in churches, 
homes, and radio stations; yet its cir- 
cuits and mechanical construction are 
remarkably simple. It contains just 
about the minimum of circuitry and 
materials necessary to produce a genu- 
ine musical instrument, a goal which 
is not easy to achieve. Electronic organ 
design tends to become complex if for 
no other reason than that there must 
.be at least 61 tone generators and a 
multiplicity of tonal effects. It is not 
really difficult to design an instrument 
that will sound good and have good 
flexibility. To get the same results with 
economy is hard but very desirable - 
it makes possible a low price and easier 
servicing, as well as reduced bulk. 

The simplicity of the Minshall cen- 
ters first in the ingenious frequency 
dividers, each of which employs only 
half of a duo -triode tube, five capaci- 
tors, and three resistors. The tone -color 
circuits (of the formant type), instead 
of using a separate filter for each stop, 
have several of the filters "collapsed" 
into a few groups so that any one filter 
component is used for more than one 

MUSIC 

Fig. 1 -The Model J Minshall Electronic Organ has two manuals, 
pedal clavier, and built -in amplifier and speaker. Other models have 
external tone cabinets rated at 20 and 90 watts. The instrument is all - 
electronic, with tube generators; tones are colored by formant method. 

tone color. A unique type of vacuum - 
tub filter is employed. All of this will 
be explained in detail and diagrammed. 

Fig. 1 is a photograph of the Min - 
shall model J, a two -manual instrument 
with a 25 -note radiating pedal clavier. 
This type has a built -in loudspeaker for 
maximum compactness. Where space is 
not at a premium model E is usually 
installed. The E is similar to the J but 
has a solid wood front and requires a 
separate tone cabinet (model C -20 or 
C -40, giving 20 or 40 watts output). A 
single -manual organ, model H, is also 
in wide use. Its circuitry is even sim- 
pler than that of the J and E. In this 
article we shall describe models E 
and J. 

(Readers should note that the pres- 
ent -day Minshall organ is entirely elec- 
tronic, with vacuum -tube tone genera- 
tors. It should not be confused with an 
amplified -reed organ (model B) which 
was made by this company shortly 
after the war. The reed organ is no 
longer manufactured.) 

The block diagram of Fig. 2 illus- 
trates the scheme of operation of the 
Minshall electronic organ. The tone - 
generator assembly produces five oc- 
taves of notes. The tones go to the two 
key manuals and the pedal clavier, 
thence to the tone filters through the 
tablet -board control switches. The re- 

suiting tones are amplified and fed to 
a loudspeaker. 

Tone generators 
Each of the 12 tone -generator chas- 

sis contains three 12AX7 duo- triodes, 
power and output plugs, and a tuning 
control. It produces five octavely re- 
lated notes. One of these chassis strips 
is shown in Fig. 3. 

The topmost tone for each chassis is 
generated by a phase -shift oscillator, 
illustrated schematically in Fig. 4, 
using half of the first tube. The usual 
phase -shift oscillator has series capaci- 
tors and shunt resistors; the opposite 
arrangement, however, appears to be 

TONE GENERATORS 

KEYS 

1 

TONE FILTERS 

AMPLIFIER 

SPKRIO 

Fig. 2- Simplified block diagram of 
the Minshall organ operation scheme. 
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more stable. The 5,000 -ohm variable 
resistor between the bottom of the net- 
work and ground permits tuning each 
oscillator over a range of slightly more 
than one semitone above and below the 
desired frequency. The .0015 -µf capaci- 
tor across the control minimizes leak- 
age between oscillators. 

Eight different oscillators are manu- 
factured on the Minskall assembly 
lines, differing in the values selected 
for Cl, C2, C3, and C4. The capacitors 
used are standard high -quality micas 
with 10'7 tolerance. As they come off 
the production line the oscillators are 
tested for center frequency and are 
then inserted into appropriate genera- 
tor chassis. This is an economy which 
would not be possible if very small 
component tolerances were necessary or 
if each component had to be individually 
selected and measured. 

The remainder of a generator chas- 
sis is shown schematically in Fig. 5. 
The first triode, which is the second 
half of the 12AX7 used in the oscillator 
of Fig. 4, is a buffer stage used to 
isolate the highest -note output con- 
nection from the oscillator itself. It is 
also used to feed the first frequency 
divider. 

The circuitry of the frequency di- 
viders is unique in commercial elec- 
tronic musical instruments. With only 
a single tube per divider, they produce 
sawtooth output waveforms, the type 
best suited for use with formant filters 
because of their progressive harmonic 
content. 

The output of the master oscillator, 
which is approximately sinusoidal, is 
fed to the buffer grid through blocking 
capacitor Cl. Because the triode is 

operated at zero bias with a fairly 
large grid -leak resistor Rl, the grid 
draws current on positive input half - 
cycles. As a result the tube is biased to 
cutoff over most of the input cycle. 
When the tube is cut off, its plate is at 
maximum voltage, since no current is 
drawn through plate resistor R2. Plate 
shunt capacitor C3 therefore charges 
at a rate determined by the R -C time 
constant. During the small portion of 
the cycle when the tube conducts, it 
acte almost as a short circuit across C3 
and discharges it quickly. The result of 
the slow charge and fast discharge is 
a sawtooth potential across C3, at the 
same frequency as the master oscilla- 
tor. The sawtooth signal is taken 
through blocking capacitor C2 to the 
keying circuits, as the highest of the 
five notes generated on the chassis. The 
circuit of this buffer is extremely inter- 
esting since it transforms a sine wave 
to a sawtooth. 

The first divider has been redrawn 
in Fig. 6 to make its operation clearer. 
C4 -05 is a capacitive voltage divider 
which reduces the amplitude of the 
input signal. If C, were omitted, the 
divider would operate in the same way 
as the buffer. The reduced signal fed 
to the grid is large enough to cause the 
tube to cut off after the initial input 
peak. While the tube is cut off capaci- 
tor C6 will charge through R3. On the 
next positive peak of the input cycle 
the tube will conduct, C6 will discharge, 
then charge slowly again as the tube 
again is cut off. Output is taken from 
the plate, just as in the buffer, both for 
the keying circuits and for the next 
divider. 

However, the presence of the feed- 

Fig. 3 -Each of the 12 generator chas- 
sis holds four tubes, two connectors and 
tuning control. 

TUNE, 1952 

Audio l 
back path from plate to grid through 
C, changes all this and makes the tube 
respond only to every other input peak, 
so that the output is at half the input 
frequency. 

Cx is a large capacitor whose only 
function is to provide a feedback path 
from plate to grid. At the initial peak 
of grid voltage from the buffer, a -iega- 
tive pulse appears at the plate of the 
tube. (This is the time at which C6 dis- 
charges through the tube.) This pulse 
is feci back to the grid through C. 
However, the feedback voltage reaching 
the grid is delayed by the series circuit 
of R2 and C5. For this reason th= fed - 
back negative pulse does not reach the 
grid in full strength until the second 
input peak from the buffer arrives. Now 
trie grid is so negative -due to the fed - 
back negative pulse -that this second 
input peak cannot make the tube con- 
duct. Therefore C6 continues charging. 

When the third input peak comes 
along C6 is almost fully charg -ed. The 
charge on C5 due to the fed -back nega- 
tive pulse has leaked off through R1 
and R2. Again the grid is excited by 
the input pulse, the tube conducts 
momentarily, and C6 discharges. And 
again the tube is quickly cut off by the 
drop across R1 -R2 caused by the grid 
current. 

Because the tube is sensitive bi the 
first, third, fifth, and following odd 
input pulses, while the even a reput 
pulses do not affect the charging of C6, 
the output taken from the plate for the 
keying circuit and the next divider 
input is one -half the frequency of the 
input from the buffer. And because the 
output is the potential across a low - 
charge, fast -discharge capacitor -as in 

r 470K1 

70K I2AX7 

r 
270-4701,10 

.0015 5K TUNE 2.75 

APPROX +300V FRON VIBRATO OSC 

OUT TO BUFFER 

Fig.4- Special phase -shift circuit used to 
generate the highest frequency for each 
oscillator -frequency divider chassi_i unit. 
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Fig. 5 (left) -Schematic of an oscillator -divider chassis. Fig. 6 (right) -A single frequency- divider circuit redrawn. 
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+300V 

6.3 270K 
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CS R2 

RI 
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CIRCUITS 

TO NEXT DIVIDER 

the buffer -the waveshape is a saw - 
tooth. 

The succeeding three dividers work 
in exactly the same manner, each ener- 
gized by input waves from the previous 
divider, each having sawtooth output 
of half the input frequency. In order 
to understand this circuit thoroughly 
it is helpful to remember that the out- 
puts are 110í voltage drops across resis- 
tors clue to tube plate current, as in 
ordinary vacuum -tube circuits. They 
are potentials appearing across a 
charging and discharging capacitor. 
The tube is used merely to control the 
charge and discharge of the capacitor 
between plate and ground. 

This unusual frequency divider can 
be explained in another way, which 
ar.alyzes its operation in a more exact 
manner. Fig. 7 shows waveforms at 
various points in the circuit. The input 
waveform is represented by n, the saw - 
tooth from the buffer or previous di- 
vic:er. If we assume initially (leaving 
the proof until later) that the tube 
conducts on alternate input -wave peaks, 

This underside view of one 
of the 12 divider chassis 
shows the compact, yet ac- 
cessible arrangement of the 
resistors and capacitors. 
The oscillator assembly at 
right is a separate unit and 
is selected and added as the 
last operation in divider 
manufacture. 

OUTPUT 
PLUG 

the plate current waveform is as shown 
in b -with pulses at half the input 
frequency. 

The solid line in c of Fig. 7 shows 
the plate voltage -which is the voltage 
across the charging and discharging 
capacitor C6 (Fig. 6). The capacitor 
discharges each time the tube conducts, 
a.-Al the solid line shows the accom- 
panying fall of plate voltage. After 
each pulse of plate current (b in the 
figure) the capacitor again charges 
slowly and the plate voltage (r, solid 
line) rises. Notice that this plate -volt- 
aga waveform is a sawtooth at half the 
frequency of the input (a). 

The sawtooth voltage- appearing 
across C6 -is a complex wave consist - 
in of a fundamental and even har- 
monics. Because the output network is 
capacitive the fundamental component 
of the output voltage lags almost 90 
degrees behind the pulse of plate cur- 
rent. This fundamental component 
(which cannot of course actually be 
seen with an oscilloscope) is shown by 
the dashed line in e of Fig. 7. It is 

3rd. 8 4th. 
DIVIDERS 

Ist. & 2nd. 
DIVIDERS 

't 
. I 

90° I 

I 1 

I I I 

I 1 I I 

I I I 1 

d 

OFF 

Fig. 7-Waveforms in the frequency - 

divider circuits of the Minshall elec- 
tronic organ. Their derivation is ex- 
plained in the text. 

important because of the feedback. 
Feedback from the plate takes the 

path through C, (a blocking capacitor 
of large value which has no effect on 
phase or waveform), and the series 

TUNING 
CONTROL 

BUFFER 

POWER 
PLUG 

OSCILLATOR 
ASSEMBLY 
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4th. 

3rd. 

2nd. 
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SMETER FROM SURPLUS 
S the owner of a low- priced com- 

munications receiver I have 
come to realize the advantages 
of a signal- strength indicator. 

The prospects for addling one looked 
poor since there is no suitable space on 
the front panel. A cable -connected S 
meter mounted in its own cabinet or 
chassis seemed a likely alternative. 

During the process of designing an S 
meter a glance across the work -bench, 
discovered, bold as brass, a BC -442 -A 
antenna relay. Here was a neat look- 
ing unit, with a fairly sensitive meter 
already mounted in a small metal box. 
The current required for full -scale de- 
flection was checked. This was between 
4.5 and 5 ma, but 1 ma swung the 
needle to the point marked 6 on the 
meter scale. (It apparently has a non- 
linear movement with a linear scale.) 

Construction was started by removing 
all parts except the local- remote switch 
from the relay. The meter was re- 
mounted so it could be read in a hori- 
zontal position. When the antenna 
standoffs were taken out the three large 
holes were concealed by mounting the 
zero -set control in such a position that 
the dial plate would just cover them. 
Another hole was drilled in the bottom 
plate for the connecting cable. 

Because of the current requirements 
of the meter, I preferred the circuits 
that use the plate current of an i.f. tube 
connected to the a.v.c. The basic circuit 
shown in Fig. 1 makes the meter read 
backward and hard to calibrate. 

After mulling it over I decided to 
use the circuit shown in Fig. 2. This 
allows the meter to read up- scale. It is 
the familiar bleeder type using the 
meter in a balanced bridge circuit. Since 
the value of the bleeder resistor R will 

Construction 

By GEORGE H. HAGUE 

Complete cable - connected S meter. 

vary with the tube types and voltages 
used in other receivers, the constructor 
should try different values until the 
proper size is found. I use a 25,000 -ohm 
2 -watt resistor. It gives the S meter 
fairly good sensitivity and does not 
impose too heavy a load on the power 
supply. It would be a good idea to 
insert a milliameter in the B+slead of 
the connector cable to check the actual 
current drain. In my receiver this 
amounted to only 3.5 ma, and allowed 
a weak signal to register on the meter. 

The local- remote switch shunts the 
meter and disconnects the bleeder from 
the B supply when the meter is not 
being used. A 3 -wire cable from the 
receiver to the meter is required. A ter- 
minal strip at the back of the receiver 
and lugs at the ends of the cable leads 
facilitate connection. The brackets on 
the relay case make it possible to mount 
the instrument on the wall. 

The S meter could be calibrated with 

AVC CONTROLLED IF STAGE 

RCVR 

S METER 

ar 
11 

17 

AVC CONTROLLED IF STAGE 

11 

.L á11E 

RCVR CVR _ 
S METER 

LOCAL- REMOTE SW 
ONE CONTACT OPEN 
WHILE OTHER IS 
CLOSED 

ZERO SET 

IN 

SEE 
TEXT 

SIO 

ÿ+ 

Fig. I (above)-Fundamental circuit. 
Fig. 2 (I Blow) -Final meter circuit. 

an accurate signal generator hut since 
the object is merely to compare relative 
signal strengths, this is, of course, un- 
necessary. The zero -set control is ad- 
justed by shorting the antenna post on 
the receiver to ground and setting the 
meter to zero. Taking the ground MI 

the antenna post puts you in businese 
with an S Teeter, which should not cost 
you over four dollars. 

Materials for the S meter 
Resistors: I -510 ohms, 2 watts, I- 24,000 ohms (see 
text) 2 watts, 1 -I,CO3 ohms, wire -wound poten,i- 
ometer 
Mis.eellaneous: I -dial plate and knob; I -3 -wire 
connector cable and terminal strip; I -BC -442 ,A 

anten.ia relay or a metal box- chassis and a 0-5 milli - 

ammeter; rubber grommet, hardware, wire, so.der, 
etc. -end- 

combination of R2 and C5. The C5 -R2 
combination will be recognized as a 
low -pass filter or simple integrating 
network and has two effects. The har- 
monic content of the sawtooth plate 
voltage which is fed back through it is 
almost completely attenuated, so that 

TABLE I 

Capacitor Values for Fig. 5 

Cap. 
C 
C; 
D 

D: 
E 

Fit 

G 
Gß 

A 

A; 
B 

C3 .015 .012 .010 .0082 

C4 330 270 220 180 

C5 .0027 .0)22 .0018 .0015 

C6 .018 .015 .012 .0'ti 
C7 583 060 470 350 

C8 .0047 .0039 .0033 .0027 

C9 .0T3 .027 .022 .018 

CIO .0315 0)12 .0010 e-0 

C I I .0032 0068 0)56 .0047 

C12 .068 .056 .047 .039 

C13 .0039 .0033 .0O27 .0022 

C14 .0i8 .015 .012 .010 

C15 0.12 0.10 .082 .068 

Decimal capacitances in microfarads; others in 
micromicrofarads. Tolerance ±10%. 

)UN:. 1952 

what appears across C5 -and is fed to 
the grid -is almost a sine wave. This 
sine wave is the fundamental compo- 
nent of plate voltage shown in the 
dashed line of c. Second, it introduces 
an additional lag of almost 90 degrees 
in the phase of the fed -back signal. As 
a result, the feedback voltage reaching 
the grid is of the shape and phase 
indicated in d of Fig. 7. 

Note the relation between wave a, 
the input signal, and fed -hack voltage 
d. The fed -hack signal reaches its nega- 
tive peak at the same time as the input 
signal reaches every other crest. Com- 
bining the input and the fed -back volt- 
ages gives the form of e in Fig. 7. 
E very even crest is negatively dis- 
placed, preventing it from bringing the 
tube's grid voltage above the plate - 
current cutoff point; while every odd 
crest is displaced positively, aiding 
tube conduction. Thus it is easy to see 
that our original assumption -that the 
tube conducts only on alternate peaks 
of the input signal -is justified, and a 
frequency division of 1 to 2 takes place. 

The frequency- sensitive capacitor val- 

ues for the divider strings are given in 
Table I and refer to the numbered 
capacitors in Fig. 5. Standard 10r1/4 - 

tolerance capacitors are used. The re- 
sistor values are constant, since either 
R or C may be varied. 

A single divider usually works well 
over a range of six to eight semitones, 
or more than half an octave. In an 
actual generator string, however, the 
ranges of the four dividers are stag- 
gered to some extent by parts toler- 
ances, and the over -all range through 
which all four dividers work success- 
fully may be limited to five semitones 
or less. The most important value is 
the plate (output) capacitor since it 
affects not only frequency but also 
level, which must be the same from 
note to note. In the Minshall plant 
four different generator string designs 
are manufactured, as Table I indicates, 
each useful for three notes. 

In next month's article we shall dis- 
cuss the vibrato, keying, and control 
circuits of the Minshall organ, the tone - 
color system, and the amplifier. 

(to be continued) 
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48 C011tr111ctiOn 

MODEL PLANE CONTROL... 

s 

A fascinating hobby - 
combining the techniques of 

electronics and flying - 
now open to non -amateurs 

too, with the assignment of 

an exclusive Citizens' -Band 

spot frequency. Simple 

equipment gets you started. 

By E. J. BROWN 

. with 27-mc signals . . 

MILITARY use of guided mis- 
siles and radio -controlled 
miniature planes for targets 
and test purposes has become 

a part of everyday news. The use of 
radio control has spread to amateurs 
who build and fly small gas -engined 
planes as a hobby. The development of 
miniature components and compact 
hearing -aid batteries have reduced the 
size of radio -controlled model planes to 
half that of prewar types. 

The opening of the Citizens band and 
the marketing (by the Vernon McNabb 
Co.) of a complete Citizens band con- 
trol unit, including a transmitter, re- 
ceiver, and escapement control, has 
greatly expanded the number of radio - 
controlled -model builders. 

One of the most valuable aids to 
radio control of plane models is the 
Raytheon RK -61 tube. This tube, a gas 
thyratron triode, requires so little oper- 
ating current that it is possible to re- 
duce the weight of the airborne radio 
equipment to only 7'/2 ounces. The RK- 
61 was in short supply for a while, but 
is now available again. A British tube, 
the XFG -1, also may he used without 
any circuit changes. 

This article describes a complete 
model -control system which can be 
easily constructed in the home. It is 
intended for use in the amateur bands 
above 26,960 mc., and on the new Citi- 
zens band radio control frequency of 
27.255 mc. While much radio control 
work is also being done on the 460-470 - 
mc Citizens band, the RK -61 thyratron 

is nut considered suitable for use at 
frequencies above 100 mc. (Editor's 
note: No attempt should be made to 
use radio control for any purpose until 
the necessary licensing requirements 
have been met. Consult the FCC for 
latest regulations.) 

The schematic of the superregenera- 
tive receiver which is mounted in the 
plane or other controlled unit is shown 
in Fig. 1. A spiral -wound inductor Ll 
is used to reduce space requirements. 
LI, consisting of 91/z turns of No. 16 
enameled wire with a tap at about 
:11/2 turns from the inside, can be seen 
in Figs. 2 and 3. The relay and the 
escapement -type control unit (Fig. 4), 
which moves the rudder, are separate, 

J llt° 15µy1 3-12µµ1 
T C3 

7µ45 
0 // 

RFC 3 9MEG 

SIGMA 4F RY eKn 
a 

RK-61 

05 

200v 

- + - 
1 3I1j I SAFETY .-II SWITCH 

SW 
ESCAPEMENT RY 

25K 
.5V - 

+ I- --I 
_ 

t-- 
45V ( 2 EVEREADY 413) 

ud 

Fig. 1- Schematic of the receiver. An 
incom ing signal closes the relay contacts. 
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Fig. 2 (below)- Close -up view of the re- 
ceiver tuning assembly, showing the spe- 
cial spirally -wound tuning inductor. The 
underside of the control relay for the es- 
capement mechanism appears at the left. 

Cl 
ANT. TRIMMER 

and may be mounted in any convenient 
location in the model. 

The receiver is constructed on a base 
of polystyrene as shown in the photos. 
Do not solder the tube wires directly to 
components, as it may damage the 
tube and would prevent quick removal. 
All parts are standard except the r.f. 
choke, which is made from a burned - 
out tubular glass fuse, close -wound 
with a 1 -inch long, single layer of 
No. 32 enameled wire. The three -wire 

Construction -19 

SIGMA 4z 
RELA` 

Fig. 3 (above) -The opposite side of the 
receiver mounting plate, showing the place- 
ment of related components and the con- 
necting cable to the control relay unit. 

cable connects the receiver to the relay 
and the batteries. 

Tf dimensions vary from those shown 
it may be necessary to change the value 
of the fixed band -spread capacitor C2 
to keep the receiver in the band. The 
L -C ratio of the tank is not critical, 
but if trouble is experienced try vary- 
ing the number of turns on the coil and 
try changing the point of the choke 
connection to control regeneration. 

A 25,000 -ohm potentiometer is used 

Fig. 4 -The escapement mechanism. The 
parts are identified and described below. 

1. Bulkhead. 
2. Rubber loop, 1/8 -inch flat rubber. 
3. Crank -pin hook, 1,(;-inch music 

wire. 
4. Frame, .025 -inch hard brass sheet. 
5. Bearing, model airplane type. 
6. Control arm, 1/8-inch brass rod. 
7. Bushing, brass tubing. 
8. Rudder. 
9. Yoke shaft, 1A0 -inch music wire. 

10. Fin. 
11. Spring, .012 -inch music wire. 
12. Pawl. 
13. Armature, 1 ¡1; -inch soft iron. 
14. Coil: 90 ft. No. 32 enameled wire 

(or equivalent in No. 31 to give 
resistance of 6 -10 ohms), wound 
on soft iron core 3 ¡,; -inch diameter, 
3/4 inch long. This coil draws 300- 
500 ma at 3 volts. 

15. Armature stop. 
16. L- shaped coil bracket. 

JUNE, 1 9 5 2 

to control plate current. Filament cur- 
rent is supplied by two penlite cells 
wired in parallel. A switch in the 
A plus B minus lead turns the rece -ver 
on or off. 

A closed- circuit jack is used in the 
B plus lead for plugging in a 0 -5 -ma 
d.c. meter to tune the receiver. The no- 
signal plate current should read be- 
tween 1.3 and 1.5 ma, dropping to 0.1 
to 0.3 when a signal is received. The 
receiver antenna should be a piece of 
stranded wire about 60 inches b_ng. 
Lengths as short as 18 inches will work 
at short ranges. The antenna -tuning 
capacitor, Cl, will compensate for 
incorrect lengths. 

The relay used in the receiver :s a 
Sigma 4F, 8,000 -ohm unit, obtainable 
on the surplus market or from Control 
Research Co., P.O. Box 9, Hampton, 
Virginia, who carry other radio control 
supplies and specialize in kits for 
radio- control equipment. This relay is 
the heart of the set and must be super- 
sensitive and have adjustable contact 
spacing and armature spring tension. 

Adjust the relay to pull in the arma- 
ture at 1.1 ma and release it at 0.7 or 
0.8 ma. The armature spring tenson 
and contact spacing must be reduced 
from the original settings. The contact 
spacing should not be over 10 one -thou- 
sandths of an inch to start with, and 
the armature must not touch the pole 
piece when pulled in. 

The control units may be of the 
escapement type, pulse type (which 
rotates back and forth 180 °), or small 
electric motors with self -centering limit 
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'Construction 

DUAL JACK FOR 
DIPOLE ANT. 

BANANA JACK FOR 
WHIP ANTENNA 

( Optional ) 

LI 9 TURNS NO.16 
WIRE SPACEWOUND 

3/4 IN.I.D. 
L2 -11/2 TURNS 
ajo IN. 1.0, 

(Left) -The 27 -mc transmitter assembly 
(Below) -A typical receiver installation 
in the cockpit of a flying plane model. 

S.P.S.T. 
SWITCH 

switches. These may be covered in a 
future article. 

The escapement shown in Fig. 4 is 
also from Control Research Co., avail- 
able in kit form. The dimensions shown 
will produce a slightly larger unit with 
more reliability for operation in a large 
plane or boat model. This unit should 
weigh from 1/2 to 1 ounce completed. 

The escapement is wired to the relay 
so the relay opens the circuit when 
energized by the no- signal plate cur- 
rent. The circuit closes when the relay 
opens as a signal is received. A s.p.s.t. 
switch is required in the escapement 
circuit to open the circuit when the 
receiver is turned off. 

The batteries used are a factor in 
weight. E'veready 413E B- batteries will 
last three to four months, and two pen - 
lite batteries in parallel will provide 

TO MT 

tsitL2 6J6,3B7,3A5 -LI'00rb 
151411f CERAMIC 

7-45ppl AIR RODER 

RI 

1611 

50µ1.f" 

R2 

IRK 

a RFC 

OHMITE 2 -14 

r 

+1 
KEY 5 

T 

- 180V FOR 387 
135V " 3A5 
250V " 8J8 

I.SV 

Fig. 5- Schematic of the transmitter. 
For a 6J6, heater battery should be 6.3v. 

filament current for a month or more. 
The batteries used to control the 
escapement or control unit draw the 
most current and should be as large as 
possible. The author uses four to six 
penlite batteries in series -parallel to 
develop 3 volts. They are usually good 
for 12 to 20 flights of 5 to 10 minutes 
duration each. The weight of the com- 
plete installation with above batteries 
will be about 12 ounces. Smaller bat- 
teries may be used to reduce weight, 
with r, corresponding reduction in life 
and reliability. 

The transmitter, diagrammed in 
Fig. 5, is a conventional push -pull cir- 
cuit and may use a 3A5 or a 3B7. A 
6J6 may be used if operation from a 
car battery is desired. The author 
started with a dry -battery -operated 
3A5 unit but now uses a 6J6 transmit- 
ter with a surplus -bargain dynamotor 
for B- supply. Both units were equally 
reliable, but the dynamotor eliminates 
the worry of battery drain affecting 
signal strength. 

The grid -leak resistors R1 and R2 
shown in Fig. 5 were reduced to 6,800 
ohms for the 6J6 to increase output. 

The transmitter is constructed on the 
U -frame part of a standard 21/4 x 21/4 

x 5 -inch aluminum box, as shown in 
the photo above. The tube socket is at 
the bottom of the U with the tube 
outside for better cooling. 

The control switch in the B plus lead 
can be any type of push- button switch 
mounted either on the transmitter or 
at the end of a 5- or 6 -foot cord to 

permit moving around while operating. 
The r.f. choke is an Ohmite Z -14, 

but one similar to the type used in the 
receiver will do as well. Ll is 9 turns 
of No. 16 center- tapped, with an inside 
diameter of 3/4 inch. Turns are spaced 
one wire diameter. L2 is l' /s turns with 
3/4-inch inside diameter. 

A folded dipole antenna has been 
found to be the most effective for trans- 
mission over distances up to three miles. 
The dipole is a piece of 300 -ohm ribbon 
line 14 feet, 5 inches long, shorted 
at the ends. A 300 -ohm lead -in con- 
nects to the center of one of the antenna 
conductors. The mast must be mounted 
in a piece of pipe or other support to 
permit rotation. A 9 -foot vertical rod 
antenna may also be used if operation 
is limited to ranges of one -half mile or 
less. One side of L2 is grounded when 
using this type of antenna. 

Tune the transmitter with an absorp- 
tion- type wavemeter or grid -dip meter 
and then tune the receiver to the trans- 
mitter frequency as described above. 

The transmitter and receiver circuits 
shown may he used also for operation 
in the 50- to 54 -mc amateur band with 
the advantage of shorter antennas. 

The equipment described above pro- 
vides an excellent beginning for the 
newcomer to radio control. The author 
wishes to thank the Control Research 
Co. for permission to use the trans- 
mitter schematic and the receiver cir- 
cuit (as modified by the writer with 
the spiral coil). 

-end- 
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Amateur 

Fig. 1- Interior layout of the frequency spotter. Fig. 2- Component placement beneath the chassis. 

CRYSTAL FREQUENCY SPOTTER 
By ALFRED HAAS 

THE increasing need for v.h.f. and 
u.h.f. signal sources calls for criti- 
cal marker frequencies, having 
fractional megacycle values. 

It is not easy to build a highly accu- 
rate signal generator with wide fre- 
quency coverage, and very few service - 
type oscillators have the required sta- 
bility, or scales readable in decimal 
fractions of a megacyc"e. 

It is possible, however, to build a 
relatively simple crystal oscillator of 
high accuracy and stability. Its har- 
monics provide a great many check 
points that can make even a poor 
signal generator temporarily accurate. 

A diagram of such an instrument 
for a.c. -d.c. operation is shown. It con- 
sists of a 50B5 crystal oscillator, a 
12BA6 harmonic amplifier, a 12BE6 
mixer with two inputs, and a 12AT6 
audio amplifier. The 35W4 rectifier 
pi ovides B plus voltages. 

In practice, a crystal having a rela- 
tively high fundamental frequency 
(1500 ke in this case) is used first. 

Harmonics of this frequency are fed 
into the mixer along with the output 
of the signal generator. If the genera- 
tor is tuned close enough to one of the 
crystal harmonics, the difference be- 
comes audible. As the generator ap- 
proaches the exact frequency of the 
harmonic, the audible difference de- 
creases in pitch, and at zero difference 
disappears entirely. 

When a sufficient number of check 
points 1500 kc apart have been marked 
on the generator dial a 100 -kc crystal 
is switched on. Harmonics of this crys- 
tal should zero -beat at each of the 
original check points and produce 14 
additional check points between each 
original pair. 

The parts layout is shown in Fig. 1 
and Fig. 2. 

JUNE, 1952 
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Circuit details 
Precision crystals are sometimes 

sluggish in starting. For this reason 
ringing -type oscillator circuits are used. 
The 100 -kc circuit requires a 7- milli- 
henry coil, tapped at one -tenth the total 
number of turns. The coil is tuned by 
a capacitance of approximately 350 µµf. 
The 1 -mc circuit is tuned by a 100 -µh 
coil and a 100 -µµf capacitor. (Slug - 
tuned r.f. chokes suitable for this cir- 
cuit are available from several manu- 
facturers-Editor.) 

The three- position selector switch 
allows use of either crystal, or a stand- 
by position in which the oscillator is 
disabled by reducing the screen voltage. 
The mixer can then be used for com- 
paring two external oscillators. 

The type 47 pilot lamp in the rectifier 
cathode circuit acts as a fuse and indi- 
cates failure of the oscillator circuit 
by an increase in brightness. 

Tuning procedure 
To tune the oscillator ringing cir- 

cuits, a 0 -10 d.c. milliammeter shunted 

12AT6 128E6 12956 5085 
C':FC/DC 

by a 0.1 -µf capacitor is insertod at 
X in the diagram. Each circuit should 
be tuned for a screen current of about 
2 ma. Lower currents may cause 
instability. 

An accuracy of approximately 1% 
can be obtained by this method. For 
utmost accuracy terminal 2 should be 
coupled loosely to the antenna post of 
a receiver tuned to one of the standard 
frequency transmissions from WWV. 
By adjusting the tank circuits to zero 
beat in the receiver speaker, a short - 
time accuracy of one part in ten million 
may be obtained. 

Materials for frequency spotter 
Resistors: I- 2,200, 1-470 ohms. I watt; 2- meg- 
ohm, 3- 680,000, 2- 470,000, I- 62,000, I- 39,07], 1- 
22,000 ohms, 1/2 watt. 
Capacitors: (Electrolytic) 2-50 µf, 150 volts. 
(Paper) 3-0.l µf, 1 -.05 µf, 1 -.01 µf, 400 volts. (Ce- 
ramic or mica) 2- 500 µµf, 1- 350 µµf, I -ISC µµf, 
1 -100 µµf, 1 -50 µ5f, 3 -20 µµf. 
Miscellaneous: I -50B5, I -35W4, I- 12AT6, I- 12BA6, 

I -12BE6 tubes; 1- triode -to -line low -level cutput 
transformer; I- 2- pole -3- position wafer switci; I- 
s.p.s.t. toggle switch; I- 1500 -kc crystal; I- 100 -kc 
crystal; 2- crystal sockets; 5 -7 -pin miniature sockets; 
terminals, chassis, wire, solder, hardware. -end- 
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Amateur 

This view shows the six 4,000 -ohm units 
that form the 807 screen -dropping re- 
sistor. Above -chassis mounting aids 

heat dissipation. 

Economical, 

simple, efficient, 

this unit swings 

an 807 to 90 watts 

peak output 

CLAMP TUBE MODULATOR 

4 

22K' 

DYNAMIC 
MIKE 

6K7-G 6V6 -GT 4 

+1KV 24K-SEE TEXT 2 

50W 
3 

.1/2000+ 

5 

PHONE 
04 

7O SCR'Ñ 
OF 807 

W OR 

OTHER 
OUTPUT 

TUBE e 
CATH` 

CATH 

8IN75.IN34 
OR IN52 

2K 

C 

KEY 
410K 

,I /4000 +300V 

Fig. 1 (above)- Circuit of the clamp- d 
tube modulator. Use of crystal diodes 
in the 6V6 grid circuit reduces hum 

modulation. 

Fig. 2 (right) -Controlled -carrier 
modulation waveforms from micro- 
phone to transmitter output. Details 

in text. 

0 MIKE INPUT 

0 AF AT PLATE OF 6K7 

0 GRID OF 606 MOD 

- 70V 

o 

606 PLATE CURRENT 

- +350V 

+IOOV 
e 

608 PLATE d 
807 SCREEN 
VOLTAGE 

MODULATED OF 

WAVEFORM 

By FRED J. LINGEL, W2ZGY 

THIS article describes a two -tube 
controlled- carrier modulator using 
two germanium diodes as the audio 
rectifier. The unit was designed 

arcund the intercom amplifier used in 
the No. 19 Mark II surplus tank 
transmitter -receiver. Normal telephone 
speech level at the dynamic mike fully 
modulates an 807 to 90 watts peak 
power output. The two -tube assembly 
reduces r.f. feedback and gives a much 
simpler modulator than any previously 
described. 

Controlled- carrier modulation is pop- 
ular in amateur transmitters for a 
number of reasons: 

Few parts -no transformers. 
Low cost -uses receiving type tubes. 
Small size. 
Higher power -phone operation at 

maximum c.w. ratings. 
Easy to adjust -impossible to over - 

modulate. 
Ideal for portable rigs -modulated 

amplifier plate and screen power 
on only when speaking. 

Simple power- output control -speak 
low for locals, loud for distance. 

RADIO -ELECTRONICS 
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Learn RADIO 
TELEVISION 
-New Package Unit Plan -PAY AS YOU LEARN 

NO MONTHLY PAYMENT CONTRACT TO SIGN! 

OF RADIO- 
TELEVISION 

' EQUIPMENT 

APPROVED 

FOR VETERANS 

UNDER THE 

G.I. BILL 

TRAIN IN 10 MONTHS LETS 

At Home in Your Spare Hours 
Now .. be ready for Radio -Television's big pay oppor-- Cities 
in a few short MONTHS! Frank L. Sprayberry's comp etely 
new "Package' training unit plan prepares you in just 10 
MONTHS .. . or even less! Equally important, there is NO 
monthly payment contract to sign ... thus NO RISK to you! 
This is Americas finest, most complete, practical training - 
gets you ready to handle any practical job in the booming 
Radio- Television industry. In just 10 months you may start 
your own profitable Radio -Television shop ... or accept a good 
paying job in this fascinating expanding field at work you've 
always wanted to do. Mr. Sprayberry has trained hundreds of 

successful Radio -Television technicians -and stands ready to train you in 
less than one year, even if you have no previous experience. You leen by 
DOING ... actually working with your hands with equipment of special 
design to illustrate basic theory instead of relying on books alone. 

VALUABLE EQUIPMENT INCLUDED WITH TRAINING 
'The new Sprayberry "package" plan includes many big kits of ger 
professional Radio -Television equipment. While training you actual, per- 
form over 3011 demonstrations, experiments and construction projects. 
In addition, you build a powerful 6 -tube standard and short wave -adiu 
set, a multi -range test meter, a signal generator, signal tracer, many 
other projects. All equipment is yours to keep .. . you have practically 
everything you need to set up your own service shop. The interesting 
Sprayberry book -bound lessons and other training materials . . . all are 
yours t keep. 

EARN EXTRA MONEY WHILE YOU LEARN! 
All your 10 months of training is AT YOUR HOME in spare hours. Keep 
on with your present job and income while learning ... and earn EXTRA 
CASH in addition. With each training "package' unit, you receive extra 
plans and ideas for spare time Radio- Television jobs. Many students pay 
for their entire training this way. You get priceless practical experience 
and earn generous service fees from grateful customers. Just one more 
reason why the Sprayberry new 10 MONTH -OR -LESS training plan is 
ihe hest Radio- Television training in America today. If you expect -o be 
in the armed forces later, there is no better preparation than good Radio- 
Television training. 

FREE 

IF YOU ARE 
Men already in Radio who seek a short inten- 
sive IOW'. TELEVISION Training with 

EXPERIENCED IN RADIO 
FULL EQUI PMENT INCLUDED are invited 
to check and mail the coupla at the right. 
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Mail 
COUP°n 
foda1 
NO OBLIGATION 

No Salesman 
Will Call 

3 BIG RADIO - 
TELEVISION BOOKS 

I want you to have ALL the facts al,i my 
new 10- MONTH Radio -Television T. a:sing 
-without cost! Act now! Rush the c= ,ipou 
for my three liig Radio -Television be. alts: 
"How to Make Money in Radio -Television." 
PITS my new illustrated 'Television bulle- 
tin PLUS an actual sample Sprayberry Les- 
son -all FREE with my complitherrs. No 
obligation and no salesman will call ' - you. 
Send the coupon in an envelope or p :c: on 
back of post card. I will rush all this, s iks 
at once! 

SPRAYBERRY ACADEMY OF RADIO 
Dept. 20 -K, 111 N. Canal St., Chicago t, Ill. 

SPRAYBERRY ACADEMY OF RADIO, Dept. 20 -K 

IH North Canal St., Chicago 6, 111, 

Please rush to me all information on your 111 -MO AT I 

Radio -Television 'Training Plan. I understand this 'I.,s 
not obligate me and that no salesman will call upon mgr. 

Name Age...... 

Address 

City Zone State........... 

Please check Below About Your Experience 
n, Are You Experienced' n No Expert., .. 
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Automatic speech clipping -more 
complete modulation. 

The complete circuit diagram is 
shown in Fig. 1. 

The modulator operates as follows: 
The 6K7 is the a.f. amplifier, and the 

6V6 -G is the clamp tube, operated with 
zero bias. With no audio signal input, 
the 6V6 draws enough current through 
the 24,000 -ohm resistor to drop the 
voltage on the 807 screen and the GVG 
plate to 50 -100 volts. The reduced 
screen voltage on the 807 drops the 
plate current to about 20 ma, and the 
plate power input is limited to about 
20 watts. 

When an audio signal (a in Fig. 2) 
is applied to the 6K7, the positive half - 
cycles of the amplified signal (b) cause 
the series -connected germanium diodes 
to conduct and short- circuit the audio 
to ground so it does not affect the 
operation of the GV6. 

On the negative half -cycles, the audio 
signal drives the 6V6 grid to a maxi- 
mum of about 70 volts negative with 
the voltage following the negative half 
of the speech envelope (c in Fig. 2). 
This negative audio voltage causes a 
corresponding drop in the clamp -tube 
plate current (d in Fig. 2), which de- 
creases the drop across the 24,000 -ohm 
807 screen and 6V6 plate resistor. The 
screen voltage rises as shown at e. 

The r.f. output is modulated by the 
varying screen voltage. 

Although the audio modulating com- 
ponent includes harmonics generated 
by the clipping action on positive 
speech half -cycles of the series -con- 
nected crystal diodes, and by the non - 
linearity of the screen characteristic, 
the halves of the modulated r.f. enve- 
lope are symmetrical (see waveform f 
in Fig. 2) because of the flywheel 
effect of the tank circuit. 

By connecting the two diodes across 
the grid, we eliminate the two grid re- 
sistors sometimes used in this type of 
modulator. The two series -connected 
diodes provide a high grid resistance 
with a greater control action. If only 
one diode is used, the rectified grid 
voltage is roughly half the value 
obtained with two. 

The 807 screen dropping resistor 
consists of six 4,000 -ohm, 10 -watt re- 
sistors connected in series. By connect- 
ing the 6V6 plate to a tap on the resis- 
tor string, you can vary the ratio be- 
tween the strengths of the unmodulated 
and fully -modulated carrier. 

For c.w. operation and for tuning up 
on phone, the screen of the 807 is con- 
nected to a 300 -volt d.c. supply rather 
than to the modulator resistor. This is 
preferred to cathode- biasing the 6V6, 
since the plate of the 6V6 is then not 

Underside of the 
clamp tube modula- 
tor, showing the 
compactness of the 
layout. The micro- 
phone transformer is 
at the top, partially 
concealing the 6K7 -G 
socket. The series - 
connected germani- 
um- crystal diodes 
are at the bottom. 

held at an abnormally high voltage for 
an appreciable period of time with 
eventual tube failure. 

I have used this arrangement very 
successfully for several months on my 
"souped -up" No. 19, Mark II surplus 
transmitter. It runs approxitr ately 10 
watts idle carrier and 100 wa1 is peak. 
The germanium diode rect'fier helps 
keep a.c. hum at a low level, since there 
is no heater supply in this sensitive 
portion of the modulator system. 

The 807 final amplifier of the Mark 
II is run with 1,000 volts on the plate. 
The resting plate current is about 
20 ma. It rises to 100 ma on modulation 
peaks. The screen -grid is run at 50 -100 
volts in its quiescent state and rises to 
a maximum of 350 volts under modula- 
tion. The modulation is limited to 
about 807, because the final plate cur- 
rent is not completely cut off on peaks. 
The 807 plate- current meter indicates 
comparative r.f. output, audio level, 
and tank -circuit resonance. 

When answering a CQ, I have found 
it best to switch to the c.w. position for 
a couple of seconds before modulating. 
During this interval I check plate cur- 
rent and tuning of the final amplifier. 
The full carrier power also gives the 
calling station a more definite indica- 
tion that he is being answered. 

-end - 
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The NEW -ALL NEW... "CDR" ROTATOR 
is far and away the very last word in antenna 
turning devices! Boasting many new out- 
standing features, this new rotator begins 
where others leave off! Easy to install -fool- 
proof in operation ... the control cabinet 
features full view indicating meter with finger 
tip lever control instantly reversible. See it 
at your jobber - or write for literature. 

'OR NAME OF YOUR NEAREST RADIART DISTRIBUTOR 
USE COUPON BELOW 

CADIART SALES CO. 50 E. Wynnewood Road, Wynnewood, Penn. 

Please send names of the Radiant Distributors in my 

area stocking the following Radiant products in which 

1 am interested: Tele- Rotors, Vibrators, TV 

andFM Antennas, "Spee.Dee "Chimney Mounts, 

Lightning Arresters, Auto Aerials, Power$upplles 

Please have a Radiart Distributor call on me. 

Name 

Address 

City State 

THE RADIART CORPORATION CLEVELAND 2, OHIO 

VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS POWER SUPPLIES 
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5 f New Design 

SIMPLE MAGNETIC AMPLIFIER 

Comparative newcomers 

to the field of electronics, 

magnetic amplifiers 

now play important roles 

in equipment design. 

By ERWIN LEVEY 

THE growing use of magnetic am- 
plifiers in military and industrial 
electronic equipment has stimu- 
lated considerable interest in these 

relatively unfamiliar devices. This ar- 
ticle describes a simple setup for dem- 
onstrating the basic principles of mag- 
netic amplification and applying them 
to controlling the speed of a small a.c. 
motor. 

The equipment requires only three 
standard filament transformers and a 
few other readily available parts, all 
of which are mounted on a 7 x 12 -inch 
wood baseboard. 

The layout and all parts are clearly 
seen in the two photographs, Figs 1 and 
5. 

Magnetic amplification 
In its simplest form a magnetic am- 

plifier is a magnetic core with two 
windings (Fig. 2). One of these, the d.c. 
or control winding, usually has a large 
number of turns and is connected 
across a source of variable d.c. The 
other, called the a.c. or load winding, is 
connected in series with the load and 
an a.c. supply line. A small amount of 
power applied to the d.c. winding will 
control a larger amount of power in the 
a.c. winding. 

This is because varying the amount 
of current in the d.c. winding can vary 
the inductance of the a.c. winding over 
a wide range. As its inductance is var- 
ied, so is its impedance to a.c. and con- 
sequently the amount of power which 
can be applied to the load. 

When the d.c. is zero the self- induc- 
tance of the windings is high and little 
power is applied to the load. As the 
amount of d.c. through the control 

TI ,T2 T3 

OUTPUT SI Pl RI S2 RECEPTACLE 
Fig. 1- Layout of the magnetic amplifier. The large potentiometer 

controls its gain. 

winding is increased, the impedance of 
the secondary goes down, because the 
core is becoming saturated magneti- 
cally, and variations in the a.c. field 
no longer have any effect on it. Hence 
these variations do not set up the buck- 
ing voltages which keep the secondary 
impedance high. 

With a large amount of d.c. in the 
winding, the secondary has practically 
no impedance, and the load is, in effect, 
connected directly across the a.c. sup- 
ply. 

The apparatus is an amplifier be- 
cause the amount of power applied to 
the control winding is less than that 
controlled in the a.c. winding. This 
unit -built with ordinary transfor- 
mers for demonstration purposes -has 
a gain in the order of two, but mag- 
netic amplifiers made with special core 
material have extremely high gains. 
For a more complete and highly under- 
standable treatment of this subject, see 
the article "Magnetic Amplifiers" in 
the September, 1951, issue of RADIO - 
ELECTRONICS. 

This model uses a two -core arrange- 
ment. Since a low- voltage control sys- 
tem was desired, two 6.3 -volt filament 
transformers were used. These are 
transformers T1 and T2 in Fig 3. The 
type of transformer used does not mat- 
ter but the two must be identical or 
they will not function as a saturable 
reactor when connected. When used in 
this way no physical changes are re- 
quired; it is necessary only to inter- 
connect the windings so that certain 
phase relations exist. 

Phasing procedure 
To phase the transformer windings 

correctly the following simple test is 
used. (A schematic of the arrangement 
is shown in Fig. 4.) Connect the two 
primaries in parallel. Designate one 
side of the line as S (start) and the 
other as F (finish). Mark the leads on 
each of the transformers accordingly. 
(It doesn't matter at this point which 
leads are used, as this coding will be 
the starting point.) Next, connect the 
secondaries of the two transformers in 
series and connect a 6.3 -v pilot light 
across the two outside terminals. If the 
bulb glows brightly when the primaries 
are connected to the a.c. power line, 
connection is correct. Under this con- 
dition the two coils are in "series -aid- 
ing", which means that the total term- 
inal voltage is 12.6. If the bulb is ex- 
tinguished the connections are incorrect 
and one of the two secondary windings 
should be reversed. 

When the proper connections have 
been made, mark the two windings as 
shown in Fig. 4. It is extremely im- 
portant that this be done correctly, 
otherwise the unit will not operate in 
the final circuit. 

The transformers can now be con- 
nected together to function as a satur- 
able reactor. The 110 -volt primaries are 
used as the d.c. control winding and 
are connected in "series- opposing" as 
shown in Fig. 3. The 6.3 -v secondaries 
are used as the a.c. winding and are 
connected in parallel. 

LOAD 

117V AC 

Fig. 2 -Basic magnetic amplifier circuit. 
The magnetizing effect of the d.c. con- 
trols the permeability of the iron core. 

RADIO-ELECTRONICS 
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WORLD'S FASTEST SELLING 

VOLT-OHM MILLIAMMETER 
* Uses latest design 2% accurate l Mil. D'Arsonvall 

Superior's Model 770 
is an accurate poclet -size V.O.M. 

Measures only 3I/8" x 57/8" x 21/4 ". 

type meter. 

* Same zero adjustment holds for both resistance 
ranges. It is not necessary to readjust when switch- 
ing from one resistance range to another. This is 

an important time -saving feature never before 
included in a V.O.M. in this price range. 

* Housed in round- cornered, molded case. 

* Beautiful black etched panel. Depressed letters 
filled with permanent white, insures long -life even 
with constant use. 

The Model 770 comes com- 
plete with self -contained bat- 
teries, fest leads and all oper- 
ating instruments. 

$1490 
NET 

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. 

4 D.C. CURRENT RANGES: 
0- 1.5/15/150 MA. 0 -1.5 Amps. 

2 RESISTANCE RANGES: 
0 -500 Ohms. 0 -1 Megohm. 

10 SEND FOR YOUR FREE COPY OF OUR CATALOG TODAY! 

THE "SUPERIOR" LINE 
We have been manufacturing Test Equipment for twenty years . .. rugged instruments designed for 

all 'round use -in the shop -in the basement -in the house. Our units can be piled in the back of 

your car with the rest of your gear. Accurate? We must make our units accurate to required toler- 

ances to stay in this business. Not the I /10th of I%, required by laboratory technicians but the 2`/ 
accuracy required for service work. Pricey Compare the dealer's price of any model in our line with 

the price of any comparative unit. Ours s always lower priced. 

Write Dept. RE -6 for your FREE catalog 

Manufactured and Guaranteed by 

SUPERIOR INSTRUMENTS CO. 
227 Fulton Street, New York 7, N. Y. 

JUNE, 1952 

BUY IT AT YOUR 
RADIO 

PARTS 
JOBBER 
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sensitivity 
5 Inch y 

OGR 

0S W th DC 
AMPLIFIERS 

Accurate television service requires a 
GOOD "Scope ". This HICKOK 670, de- 
signed with D. C. amplifiers provides 
perfect square wave response on low fre- 
quency. The extra sensitivity -to 10 MV 
per inch -in this HICKOK 670, properly 
shows the response curve, even when TV 

receiver is for out of alignment. 

Features .. . 

Wide band vertical amplifier use- 
able beyond 2MC. Polarity revers- 
ing switches. Push -pull amplifiers. 
Direct connections to horizontal and 
vertical plates. Fixed sweep fre- 
quency for accurate viewing of 
wave forms 30 and 7875 cycles. Re- 

current linear sweep 3 to 50,000 
cycles. Astigmatic focus control for 
sharper trace. Horizontal amplifier 
0 to 100 KC. Sweep oscillator 3 to 
50 KC. 

You'll like this Model 670. It's a perfect 
companion to the 610A for accurate TV 

alignment; or the Model 630 for accurate 
wave form analysis. Write for complete 
technical details. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10531 Dupont Avenue Cleveland 8, Ohio 

New llcsiwi 
13 T2 TI 

Fig. 5-Rear view of the magnetic am 
at the right. The shielded transformer 

A third transformer (T3) is needed 
to provide proper voltage for the load. 
Any small low- voltage motor will serve 
if the proper operating voltage is ob- 
tainable. 

A much higher line current is re- 
quired to start a motor than to keep it 
running. In this circuit even the mini- 
mum inductance of the a.c. windings 
would limit the current to such a small 
value that the motor could not start. 
A shorting switch (S1) is connected 
across these windings to allow full 
current to be applied to the motor 
when the power is first turned on. Once 
the motor is running the switch is 
opened, transferring control to the mag- 
netic amplifier. 

A half -wave selenium rectifier sup- 
plies the d.c. control current. The in- 
ductance of the d.c. windings pro- 
vides good smoothing action, and no 
additional filtering is necessary. A 
5,000 -ohm, 50 -watt potentiometer con- 
trols the current to the d.c. coils. 

After the circuit has been assembled 
and all connections checked it can be 
put in operation. For this test the 
motor should not have a load attached. 
First close the shorting switch S1 ; then 
set the potentiometer so that full d.c. 
will flow when the power is turned on. 
Next close switch S2 to energize the 
circuit. The motor should start im- 
mediately. When it is up to full speed 
open Si. The motor speed can then be 
varied by turning the potentiometer. 
If the d.c. falls below a certain value 
the motor will stop because of the high 
inductance of the a.c. windings. It may 
be started again by closing Si. 

The motor speed may be varied over 
wide limits. A little experimenting will 

PRI 

Fig. 3 -The magnetic amplifier circuit. 
Characteristics of the three transform- 
ers and rectifier are given in the text. 

'Allier. The two control transformers are 
provides power for a small motor load. 

show the best control ranges for dif- 
ferent operating conditions. 

If the motor stops when Si is first 
opened, vary the potentiometer slowly 
over its full range since it may have 
been hooked up backwards. If the mo- 
tor still will not operate, shut off the 
power. If wiring is correct, transform- 
ers Ti and T2 should be checked and 
the phasing test repeated. 

If transformers Ti and T2 do not 
have adequate current rating they may 
burn out or give only limited control. 
If too heavy a load is placed on the 
motor the control range will be re- 
duced since a larger amount of d.c. will 
be needed. In this case, two similar 
recti:îers may be paralleled and the 
power rating of the potentiometer 
doubled. 

The power gain of this unit is fairly 
low because ordinary 4!ír -silicon steel 
is used as the core material of the trans- 
formers. In commercial magnetic ampli- 
fiers high -permeability core materials 

r T2' 

Fig. 4-Connections and polarity mark- 
ings for the transformer phasing test. 

give extremely high amplification. The 
power gain may be calculated from the 
formula: 

gain = d.c. power input 

The simple magnetic amplifier de- 
scribed here will help to understand 
some of the basic operating principles 
of these units. For clarity the informa- 
tion in this article has been limited to 
only one application of a specific type 
of circuit. By varying the circuits and 
parts almost any amount of a.c. power 
may be controlled at any voltage de- 
sired. 

a.c. power output 

PARTS LIST 
1- 200 -ma selenium rectifier; I-5,000-ohm, 50 -watt 

potentiometer; 
2- double -pole, single -throw switches; 3 -6.3 -volt, 

5 -amp filament transformers (see text for T3): 
1 -motor (see text). 

-end - 
RADIO- ELECTRONICS 
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BACK GUARANTEE 
OPERATION OF IRC TV CONCENTRIC DUALS 

IRC FACTORY -ASSEMBLED EXACT DUPLICATES 
Give Widest Replacement Coverage 

with Dependable, Guaranteed Specifications 
IRC's new factory- assembled Exact Duplicates are sold with the same guarantee as the 
new IRC CONCENTRIKITS. Double your money back if mechanical fit and electrical 
operation are not satisfactory! The full line of 295 factory- assembled Exact Duplicate 
Controls covers 416 Manufacturers' Concentric Dual Parts Numbers used in over 5.000 
TV Models. Both carbons and wire wounds are included. And all are designed and built 
to accurate specifications. No need to reverse connections or alter in any way! 

COMPLETE CONCENTRIC DUAL COVERAGE 
FROM ONE RELIABLE SOURCE 

Whether you prefer Universal Replacements or Exact Duplicates, you can get your 
choke now from a sing e, dependable source. That's time and money saved -for now 
you can schedule your trips to your IRC Distributor. And regardless of the 
concentric dual units you buy, IRC's guarantee protects you - double your 
money back if fit or operation are unsatisfactory ! 

INTERNATIONAL RESISTANCE CO. 
401 N. Broad Street, Philadelphia 8, Pa. 

M Conoco: International Resistance Company Ltd., Toronto, Licensee. 

Wien," C:n,aút Sa;a- 'V\Ar- 

GET THE FULL 

STORY TODAY 

Mail the coupon today fo 
full details of IRC's new, 

improved CONCENTRIKITS 
and FACTORY -ASSEMBLED 

EXACT DUPLICATE CON- 
TROLS. Catalog Data Bul- 

letin DC1C contains stock 
numbers, prices, TV sets 
covered and parts numbers. 
Yours without obligation. 

J` 

L 
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I 
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ent Shafts, Base 
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Replacement 
COMPANY 

ADDRESS 
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STATE 
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761 Theory and Engineering 

General Industries' 
Model TR 3 -Speed Phonomotor 

Compactness... 
another reason why leading manufacturers 

prefer General Industries' 3 -Speed Phonomotors 

Because of their clean compact design, General 
Industries' Smooth Power Phonomotors are ideally 

suited for any phonograph application - portable record 
player, table -model combination or full -size console. 

Write today for complete information about these 
trouble -free, performance - proved phonomotors, including 

specifications, design features and dimensions. 

THE GENERAL INDUSTRIES CO. 
Department ME Elyria, Ohio 

So You Want To Be A Writer! 
That idea you may have for writing a technical book is 

absolutely no good unless you do something about it. 
If you're dying to reveal all you know about TV; if you 
feel the world is wasted without your words on servicing, 
or if you nurture a secret ambition to out -theorize all the 
books on TV theory, then start your writing career by 
writing to us. Just send us a letter outlining your ideas. 
Our reply will contain a copy of our author's guide and 
details of royalty payments. 

Book Dept. 
RADCRAFT PUBLICATIONS, INC. 

25 West Broadway, 
New York 7, N. Y. 

"EDISON EFFECT" 

FINDS A NEW USE 

By IRVING GOTTLIEB 

Interesting and useful effects may 
result from using vacuum tubes in un- 
conventional ways. Commonly all the 
tube elements are parts of closed cir- 
cuits, with proper external voltages ap- 
plied. But there are cases where an ele- 
ment may be left "open." A capacitance - 
operated "floating- grid" relay was de- 
scribed in this magazine in June, 1943, 
and a biological microvoltmeter with a 
normally -open grid circuit in the May, 
1944 issue. As can be seen from the 
dates, these accounts are rare. 

The long known but little used Edi- 
son Effect (flow of current in a vacuum 
tube between a hot cathode and any 
other element having a lower tempera- 
ture, but no applied a.c. or d.c. poten- 
tial) may also have its uses. The author 
worked out this simple circuit to dem- 
onstrate a possible use of this effect - 
measurement of very high resistances. 
It has the great advantage that it does 
not require the high potentials found in 
most equipment designed for high - 
resistance measurement. 

The circuit will measure resistìnce 
values of 10 to 1,000 megohms. When 
applied to composition and film type re- 
sistors used in conventional electronic 
equipment, and to the measurement of 
surface leakage of insulating materials 
it yields good accuracy over a far 
greater range than the average ohm- 
meter. It is not suitable for determining 
the insulation resistance of dynamos or 
other devices in which the capacitance 
between measuring points exceeds about 
15 tuf. This circuit is shown below. 

200µA 

4 5 "100µµf UNKNOWN RES 

117VAC 

6.3V/.9A -EARTH GND 

I OOP 

The principle of operation is: Elec- 
trons are emitted from the heated 
cathode. Some of these electrons are 
intercepted by the control grid and re- 
turn to the cathode through the meter 
circuit. Others, which have higher ve- 
locities or are emitted at different 
angles, pass the control grid and ac- 
cumulate on the screen grid. If these 
electrons are not removed from the 
screen grid, their cumulative negative 
charge will deflect free electrons hack 
to the control grid and increase the cur- 
rent in the meter circuit. 

On the other hand, if the negative 
charge on the screen grid is removed, 
fewer electrons will be intercepted by 
the control grid. This will reduce the 
current circulating between cathode 
and control grid. If any of the inter - 
grid electrons are deflected back to the 

RADIO -ELECTRONICS 
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INSTRUCT06R,APN COMPANY' 

control grid, the external current will 
have a proportional value. 

The hest way to remove the charge 
from om the screed grid is by Winans of an 
earth -ground. The Hurter should be 
calibrated by using known resistors. 
The scale calibration will not be linear. 
The 11111 -µµf capacitor reduces the ef- 
fects of distributed or lumped capaci- 
tance in the resistance being measured. 
_A capacitor larger than IUll tuuf will 
reduce the sensitivity. An air-dielectric 
capacitor connected by short, heavy 
leads will give hest results. 

The 807 tube should be mounted in- 
side a metal box and the screen grid 
connection should he brought out 
through a large porcelain feed - 
through insulator. Most effective shield- 
ing is obtained by connecting the plate 
terminal of the tube and the meta; box 
to the center -tap of the filament 
\vinding. 

SIMPLE PULSE INVERTER 
Electronic counters, radar. loran, and 

ninny other electronic devices often re- 
quire pulses of a specific polarity for 
proper operation ut a particular circuit. 
In some instances, the pulse provided 
by the source is of opposite polarity 
to that required by the circuit. In 
such eases, a transfer nier or tube is 
usually used as a phase inverter. Leutn- 
ard Reif'el, in Tltr ¡'u icir I,i Scient 
Inslrtrmrut... describes a simple circuit 
which may be used for phase inversion 
when the pulse does not require further 
amplification. 

11111110-7-1 IN3a 

u t ' ,CAM / UTH ( \ ;N V CI R J A OuT 

T 1 o a 
The rove ter is shown in the diagram. 

When a negative pulse is applied to the 
input terminals, it shock- excites the 
tuned circuit (L -C1) and sets up a 
train of damped oscillations. The pos- 
itive half -cycles of the oscillations are 
recti,ied by the l \a -I and integrated by 
C :und (''L into a positive pulse with a 
gradual decay. 

The voltage across the output term- 
inals is a positive pulse having a decay 
corresponding to the positive half of the 
envelope of the damped oscillations. The 
out l.ut pulse is delayed orne -half cycle 
with respect to the input cycle. Tu in- 
vert positive input pulses, reverse the 
connections tu the IN ; -1. - end- 

%-: Ì 
Television is Amazing .,aa,tI l,u !fL, t II' r;l,,,,,.. rn 

JUNE, 1952 

Ha 

chief o 
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Amplretrbl Electrical Testing La,5oratoay, 

mode! 303 Vacuum Tube Volt-Olitnineter' 

, 
$k},7í:r6.l.[RS1-`_R. 

SIMPScJ- ELECTRIC G:UM,,=N'k. 

!,,20C.., V:. n1vZiE SC. 

CAG . 

r;Je.raBU9 M1-:_'a. 

BE YOUR OWN BOSS! 
EASY TO LEARN CODE _ MAKE MORE MONEY 

$1.00 
VALUE 

25C 
40.000 

WORDS r 

IN 
I 

TEXT n rl 25e A 

u. pos'pai it Seal 

NO ADS 
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't7nn money 

ALL Money Back 
'MEAT"' Guarantee 

NATIONAL PLANS CJMIPAWY 
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78 New Patents 

For better, quicker 
servicing 

USE 
{ 

Mandl 's 

Television Servicing 
Here are detailed, illustrated instructions for 
locating and correcting EVERY flaw or failure 
that may occur in each stage of today's TV re- 
ceivers. You'll learn simple signal tracing pro- 
cedures; trade tricks in diagnosing troubles in 
minimum time; the essentials of successful VHF 
and UHF servicing; how to trouble -shoot A.G.C. 
circuits, synchroguide circuits, and all other 
circuits, including the latest improvements. A 
complete master trouble index enables you to 
QUICKLY find the cause of and procedures for 
correcting any trouble, including those hard -to- 
find troubles. Hundreds of diagrams, original 
photographs of flaws as they appear on the TV 
screen, oscilloscope patterns and other illustra. 
tions further aid you in locating trouble, testing, 
and making adjustments. 

Norm's 

Television 
g for Radiomen 

Very clear, thorough, non -mathematical explana- 
tions of the function and operating principles of 
every element and circuit in TV reception; how 
the receiver is constructed; basic principles of 
transmission; and the techniques of installing, 
adjusting, and aligning today's receivers, with full 
instruction on test equipment and its use. Here, 
in the simplest, clearest terms, is the basic knowl- 
edge that is a MUST for good TV work. 

AND 

Nou &Mandl's 

Television 

and FM 

Antenna Guide 
Are fringe area reception, ghost reception, interfer- 
ence your problems? This book shows you how to 
overcome them -how to improve gain; minimize 
noise on the transmission line; get the MOST out 
of the antenna system at any location. It tells 
how to determine the right type of antenna for 
the site and the best position for it; gives full 
data on all types of antennas including those for 
the new UHF and VHF locations, yagi antennas, 
stacking, boosters, and other fringe area aids. 

NOW MORE THAN EVER, YOU'LL NEED THESE 
EXPERT SERVICE AIDS. 

The Macmillan Co., 60 Fifth Ave., N. Y. 11 E ' 
Please send me the books checked below. I will 
either remit in full or return the books in 
10 days. 

Mandl's TV Servicing $5.50 TV It FM Antenna 
TV for Radiomen $7.75 Guide $6.25 

I 
I 

u 

(This offer good only within continental limits of U.S.A.) , 

Signed 

Address 

THICKNESS GAUGE 
Patent No. 2,572,908 

Irving R. Brenholdt, Chicago, III. 
(assigned to Standard Oil Co., Chicago) 

This instrument measures iron or steel from 1;114 

inch to one inch thick. Accuracy is not affected by 
rust or dirt on the metal. A practical form of the 
device is shown at a and the basic schematic is 
drawn in B. 

An oscillator generates a frequency of 50 cycles 
which is fed to an LC circuit. L is the inductance 
of a laminated core probe. Its coil may have about 

RUST,SCALE,ETÇ 

-.l 4 

MAGNETIC MATERIAL 
a 

50lÚ 

PROBE 

I I ----+ 

15011 turns. LC is tuned to slightly below 50 cycles. 
When the probe approaches magnetic material, its 
inductance drops and resonance is reached. LC 
may be designed for resonance when the probe is 
about tßá inch from a mass of metal. 

To measure thickness, the probe is brought near 
the metal. When the gap is Vs inch, peak probe 
voltage occurs. This peak is rectified and stored on 
Cl which is unloaded. The v.t.v.m. indicates Cl 
voltage. The probe may be moved about, but only 
the peak voltage (at ' g -inch probe distance) is 
indicated. 

Altho -igh the peak always occurs with the same 
probe gap, the maximum depends upon metal 
thickness. The thicker the metal, the greater the 
eddy current loss, therefore the lower the peak. 
The instrument is calibrated by potentiometer P 
on a metal sample of known thickness. After com- 
pletion of a measurement, SW is closed to dis- 
charge C, and bring M to zero. 

T` 

OSCILLATOR SENSORY UNIT !CLIPPER MEMORY CIRCUIT 

6 

AID TO THE BLIND 
Patent No. 2,582,728 

Joseph B. Walker, 
This invention detects obstacles by means of 

light beams. Reflected light from an obstacle is 
converted to sound to warn the blind person. The 
apparatus is portable and powered by batteries. 

Essential parts are shown in the illustration. 
Lamps 1 and 2 project light beams through 
perforations in revolving disc D. Another view of 
D appears in the insert. Light from 2 passes 
through the inner perforations and is deflected 
upwards toward A. Therefore this beam can 
detect obstacles several feet above ground. If re- 
flections occur at this level, the light falls on 
mirror AA and photocell PE. As the reflected 
light is interrupted at an audio rate by the per- 
forations in the rotating disc, the photocell current 

SW 
o 

ç1 
1IN) 

VOLTMETER CIRCUIT 

Hollywood, Calif. 
is modulated and its amplified output heard in 
the reproducer. 

Light from 1 passes through the outer per- 
forations and is projected downward by the lens. 
This detects obstacles nearer the ground. Reflec- 
tions (if they occur) fall on mirror BB and on PE. 

Note that the outer ring of perforations has 
twice as many holes as the inner ring. Therefore 
the 1 beam is interrupted at twice the rate and 
is responsible for a higher frequency than the 
beam from 2. 

Output from PE may operate an ear -phone or 
other reproducer. When the blind person hears a 
low- pitched tone he is warned of an obstacle sev- 
eral feet above ground. A high -pitched tone indi- 
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T!1 

THE MIRACLE OF ELECTRONIC CONTROL 

FPWAiS aitHaMil 

ADVANCED THYRATRON CIRCUIT 

REMOTE CONTROL 
FOR 110 VOLTS 60 CYCLES AC 

Engineers -Hams - Students 
Servicemen - Hobbyists 

Here's the chance of o lifetime 'o own a 

genuine Thyrotron Electrcnic 'Remote Con- 
trol of your own at o fraction of its regu- 
lar price) This mighty handful (only 
53/4x5x3'/41 of miracle control can be 
made to perform hurdreds of practical, 
fascinating feats of remoe control. 

PRECISION THYRATRON CIRCUITRY 

These amazing Thyratron precision ther- 
mostatic controls can easily and quickly 
be modifies by you for electronic remote 
control of: Transmitters; Turn Radio and 
TV on and off; Open and Close Garage 
Doors from your car; Remote Control of 
Appliances, Machinery, Power Tools; Re- 

mote Controls for Model Railroads, 
Planes, Boats, Trucks; Bu glas, T: re, Tem- 
perature and Rain Alarm Systems; Poultry 
Brooder Controls, etc., etc. 

Your own ingenuity and inventiveness 
can devise 'many more interesting and 
practical use; which this remarkable uni 
can control for you. A complete schematic 
is furnished with each control. 
PARTS ALONE WORTH TWICE THE COST 

Each control unit contains a highly sensi- 
tive plate circuit trigger relay, a 110 vo.t 
60 cycle AC filament transformer, many 
condensors and resistors (including 1% 
precisions) and a host of other valuable 
parts worth twice or more our low, low 
bargain price. No matter how you use it 

it's a great buyl 
Kit of 3 Tubes for Remote Control Unit, 
consisting of 6SN7GT, 6SL7GT and a GE 

Thyratron GL -5662 (net $3.30 by itself;. 
All 3 plus Bakelite Cabinet, only $4.95 

No. C.O.D. Postpaid in U.S.A. Only 
(10 Days Net to Rated Firms) 

Send Check or Money Order to Dept B. 

ATTENTION: Electronic Alarm Manufact ! These Thyratron controls are 

ideal for adaptation by you for FIRE, BURGLAR and other alarm systems you make 

Increase your profits, make a better product by using this control or its components 
in your products. Let your ergineers check a few and see for yourself. Terms: Net 10 

days to rated firms. 

only 
No. C.O.D. Postpaia in U.S.A. Only 

Complete With Cabinet and$ 
Thyratron Tube Kit.. 

No. C.O.D. Postpaid in U.S.A. Only 

.88 
(less Cabinet d Tube Kif) 

.50 

POPULAR REMOTE 
CONTROL USES 

ON -OFF for Transmitters, Radio 
or Television Sets 

Open and Close Garage Doors 

From Inside Your Car 

Model Railroads, Boats, Planes, 

Cars, Trucks 

ON -OFF for Appliances, 
Machinery, Power Tools 

Burglar, Fire, Temperature 
or Rain Alarm Systems 

Poultry Brooder Temperature 
Controls 
Remote Thermostatic Control 

MANUEL KLEIN COMPANY 94.R Chambers Street, New York 7, N. Y. 
REctor 2 -6460 

JUNE, 1 9 5 2 
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8it IMPORTANT- it Was 
Featured in Special Article 
in 

New Patents 
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TV PICTURE TUBES 
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liredegifigicsre CR TUBE 
TESTER - REACT I VATOR 

performs 2 ioital functions: 
Tests Picture Tubes 
Renews Brightness of 
Dim Picture Tubes 

It's a TESTER: 
Without removing picture tube from set, you apply this precise instrument to:- 

Measure Cathode emission 
Locate shorts between elements 
Locate high resistance shorts or leakage 
as high as 3 mcgohms 

It's a REACTIVATOR 
for dim CR Picture Tubes 

Revives dim TV Picture Tubes, without removal of 
tubes from sets. Reactivation works on tubes 
with low light output, if there's no mechanical break 
in tube. 110 V -60 cycles. Weighs only 3 lbs. One 
or two applications pays for instrument. 

SATISFACTION GUARANTEED 
or money refunded if you return 
the instrument in ID days in good NET condition. - - -- -RUSH THIS COUPON - - --- 

TRANSVISION, INC. 
DEPT. RE6 NEW ROCHELLE, N. Y. 
( ) Send me_CR Tube Tester- Reactivator(s). 
( ) Enclosed find S- deposit. Balance C.O.D. 
( ) Enclosed find S- in full. Send prepaid. 

Name 

Address 

City State 

cates a lower obstacle. With experience. obstacles 
may be judged as to height, distance and even 
approximate outline by manipulating the device 
in various ways. 

In another form of the device covered in the 
same patent, a single light source is used. By an 
interlocking lever arrangement, the light beam 
and a reflecting mirror are made to scan the area 
to be covered. The rotating light- modulator disc 
has several concentric rings of perforations, each 
ring containing a different number of holes. As 
the beam moves vertically, reflections pass 
through different rings, modulating the output 
according to the height of an obstacle. 

PULSE REGISTER CIRCUIT 
Patent No. 2,582,480 

Thomas L. Dimond, Rutherford, N. J. 
(Assigned to Bell Telephone Laboratory, Inc.) 

This device stores a pulse or voltage. and 
subsequently registers it. It can be used in com- 
puting machines, telephone switching networks, 
and similar devices. No heater type tubes are 
used. No stand -by power is wasted. 

The circuit shown here can store a positive 
voltage and register it. When RY1 is energized 
(even momentarily) a positive voltage tires 

the gas tube V1 (similar to a neon lamp) and 
therefore charges C. As the charge grows, the 
potential drops across Vl. Finally V1 is ex- 
tinguished and the charge is trapped on C. 

Later, RY2 may be energized to test for a 
positive charge on C. The negative voltage front 
B2 adds to the positive charge on C. The total 
is large enough to trigger V1 again. A pulse of 
current flows through R and this transmits a 
voltage pulse (through a capacitor) to thyratron 
V2. If desired, the output from V2 may be fed 
to a mechanical register or counter. 

Additional relays and associated circuits may 
be used to store and read negative voltages. The 
circuits are like those shown except for reversal 
of power- supply polarities. For example, negative 
pulses are read by a circuit like that of RY2, 
except for a reversal of 13 polarity. 

+STORING 

+ OuT 

ULTRASONIC MICROPHONE 
Patent No. 2,579, 136 

Leslie J. Anderson, Moorestown, N. J. 
(assigned to Radio Corp. of America) 

This microphone is designed specifically for 
ultrasonic frequencies used in secret signalling, 
obstacle detection, and similar applications. It 
does not respond to audible waves which may also 
be present. 

The invention utilizes a flat metal bar fixed at 
its center. End A is inside a metal vacuum tube 
and may be used as the anode. End B is outside 

T U B E Sat Mfr's. COST 

RTMA Guaranteed 
IA7GT S0.79 6B F5 $0.65 2A6 $0.70 
183 .85 68F6 .70 2AT6 . .40 
I L4 .60 68065 . .. 1.48 2AT7 . .95 
1L6 .. . .60 6806 .94 2A U6 . .55 

I LC6 1.05I6BQ7 1.95 2AU7 . .75 
ILN5 1.05.6C4 . ,60 2AV7 . .95 

I N34 .69 6C86 . .65 2AX7 . .75 
IRS .606CD6G .... 1.93 2BA6 .... .48 
1S4 .85 6E5 1.05 2BA7 . .80 

I S5 . . . .80 6F6 .95 213E6 . .55 
I14 .. .85 6H6M .70 2BH7 . .95 
1U4 .. .60 615M .65 215GT . .50 
I U5 .50 6J6 .73 2SA7GT .. .70 
IX2A .8516K6 .65 2SF5M . .65 
3A4 .75 6K7 .70 2S67 . _ .90 
304 .55 6K8 1.35', 2S17 . .60 
3V4 .... .62I6L6GA 1.05 2SK7 . .65 
3S4 .. . .80 6S4 .51 2SQ7 .70 
5U4G .55 6S7M .85 I2SN7GT . .75 
5V4 . .95 6SA7GT . .70 12SR7 .... .65 
5V3GT . . . .39 6SC7 1.10 1486 .95 
5Z3 .85 6SH7 .65 14E6 .95 
6A7 1.00 6S17 .70 19T8 .86 
6A B4 .65 6SK7GT .. .53 25AV5 . .95 6AB5i6N5 1.25 6SL7GT .65',25BQ6 

. . 1.60 
6AC7 .95 6SN7GT . .65 25L6GT . .60 
fiAGS .65 6SQ7GT ... .65 25W4 .80 
6AG7 1.40 6T8 .86 35L6GT . .53 6AH6 1.75 6V6GT . .6035W4 

. .47 
6A K5 .95 6W4GT . .49,,35Y4 .89 
6A K6 1.20 6X4 .45 35Z5GT .49 
6AL5 .54 6X5 .45 45Z5 . .80 
6A115 .65 6Y6 .85 50B5 .53 
6AT6 .45 7AD7 1.25 5005 .53 
6A U6 .65 7C5 .70 50L6GT . .53 
6AV6 .50 7C7 .85 59 1.50 
6AX5GT .. .85 7E7 1.30 89Y .75 
6B4 . ..... 1.50 7F7 .95 9001 1.25 
6 B A 6 . 55 767 . 1.30 9002 1.05 
6BC5 _ .56 7Q7 89 9003 1.25 
68E6 .. .49 7W7 1.25 9006 .35 

Minimum Order $15.00 
IMMEDIATE DELIVERY! 

Write for quotations. man o -rIii-r tYhes available. !n', 
Deposit with urdrr. balance i 11. It. All tubes > 

to prior sale. Prices gu10rr1 i rhange without noi' 
WRITE, WIRE, CALL -TODAY! 

Ire ¡lay laything is Elr0frIonie.s- 
for¡ or small Quantities! 

Nat Adelman 
168 Washington St. New York 6, N. Y. 

CO.7-6091 

Operate 2 sets 
from 1 Antenna 

with the 

TELE ATIC 
ADD -A -SET 

TV Receiver Coupler 

SAVE 
money! labor! 

materials! 

OooO 

Highest efficiency transformers used. 
Operates in fringe areas. 
High pass filter action. 
No inter -set coupling, 
Eliminates soldering, screw terminal. 
Compact, mounts inside cabinet. 

Sold by leading Jobbers Everywhere 

Send for FREE booklet on TV INTERFERENCE 

RADIO -ELECTRONICS 
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New Patents 
the tube. K is the cathode. A cylindrical shield S 

surrounds these elements and the heater. 
Ultrasonic waves set end B into vibration and 

the energy is transmitted to A. When the anode 
vibrates, it causes corresponding variations in 

tube current. The signal is then amplified as 
required. 

Bar dimensions depend on the frequency of 
operation. As an example, the bar may be 2.54 cm 
long and .1 cm thick. The top of the tube (which 
supports the bar) may be .2 cm thick and 1 cm 
in diameter. The bar may be of stainless steel or 
beryllium. Under these conditions, the resonant 
frequency will be about 26 kc. 

The bar is bidirectional. Each side is sensitive 
to supersonic waves. 

AREA MEASUREMENT 
Potent No. 2,578,882 

George H. Eash, Toledo, Ohio 
(Assigned to Selby Shoe Company, 

Portsmouth, Ohio) 
This is a form of light -measuring circuit. An 

opaque pattern is placed in thy path of a steady 
light beam. It partially blocks the light falling on 
a photocell and there is correspondingly less cell 
output. The unknown pattern area is determined 
from the cell output either by calibration or com- 
parison with a known area. 

The figure shows a recommended arrangement. 
L is a bank of lamps, fluorescent or incandescent. 
The lighting must be uniform. Light from the 
lamps falls upon G, a layer of translucent glass 
which diffuses and equalizes the light. The area 
to be measured (A) is placed in front of G. At 
the other end of C is photocell PC. Cell output 
corresponds to light transmission through G. 

Without A, maximum light falls upon PC and 
the output current is noted. Now if a flat object 
of any shape is placed in front of G, it blocks 
part of the light. For example, if A has half the 
area of G. output from PC will be reduced to 
one -half (assuming proportional output). 

-end- 
JUNE, 1952 

FROM THIS 

GREAT 
FACTORY 

BRINGS YOU 

81 

finest Quality at Lowest Prices 

N 
TV KITS, WIRED CHASSIS, ant SETS 
CABINETS, COMPONENTS, INSTRUMENTS, and AC3ESCORIES 

SENSATIONAL OFFER 
on top quality TV Picture Tubes. 

FREE -VALUABLE PREMIUMS: 
With every Transvision tube you buy, you get a Merchan- 
dise Premium Cowan of real value. Write for list today. 

TRADE -IN ALLOWANCE on old tubes: Make from 

$2.50 to $5.00 glass allowance on each "dud." 

FULL 2 YR GUARANTEE: 
Only Transvision gives you a Guarantee 
for 24 months. 

COMPARE: Gat the full details on the 
Transvision tube deal today. 

FREE BOOKLET: "INSIDE CRT, or What 
You Should Fro., about Picture Tubes ". 
Written by CPT experts, illustrated. It will 
MAKE MONEY FOR YOU. WRITE FOR IT. 

TRANSVISION Picture Tube PRICE 

Type 

Your Cost it 
no old tube 

is traded in- 
DEALER PRICE:- 

Allowance 
tor old tube 

'os- FOIL COST, 

I o_ tube 
i. tamed in. 

DOLED NET: - 
I0BP4 $17.95 $2.50 S1. 45 

121P4 1735 2.50 
245 

12LP4 19.95 300 A_95 

14RP4 19.95 3.00 /_95 

160P4 27.95 4.00 95 

17BP4 25.95 4.00 a 95 

194P4 37.00 5.00 3:00 

20CP4 35.95 5.00 .T..95 

SPECIAL! 7», 

41 F 00,40t. , r 

.Wt. Nk.:4ÍtF CE ... 

.E,PVn,e :s 

rrn OW, l5-:' 
S,ÆW._.ï° 

/ 

REMOTE CONTROL TV CHASSIS 
Here's the finest buy in Remote Control TV. Unit 
is all -electronic: no troublesome mechanical parts. 
Gives complete operating control of set. Plus - 
the latest Transvision A -4 Wired TV Chassis; com- 
pletely aligned; ready to plug in. Has AFC and 
AGC. Top quality reception, even in fringe areas. 
17" A -4 TV Chassis, remote control. and C'ItT..net $199 

20" A -4 TV Chassis, remote control. and CRT ..net 219 

With Du Mont -undr and FM radio, add IO 

BEAUTIFUL TV CONSOLES 
Ideal for Custon. Building or Conversion. Factors prices 
start from $19. Feral for Cabinet Catalog now. 

FIELD STRENGTH METER 
AT NEW LOW PRICE 

Improve TV installations; save half the work with 
the Transvision Field Strength Meter. Especially 
good for fringe areas- measures field 
strength as low as 10 microvolts. ç Q 
Model F5M -1, complete with tubes.. e/ Y net 

U. H. F. ADAPTERS MULTI -SET CONNECTORS 
will be available for all 
Transvision Sets and Kits. 

Write for Factory 
Agent Plan 

feed up to 5 TV Sets from I .4 ufane.. 

Prices: Multi -Set Conn. for 2 sets ... . $4. 95 lists 
For 3 or 4 sets .. .. 7 95 lists 

*Dealers, write for discounts 
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82 Try This One 

ANTENNA DESIGN DATA 
The data in the table is based on 

material in an Admiral radio course 
and was prepared as an aid to antenna 
installation crews and experimenters. 
Adding radiators or reflectors to an 
antenna causes a sharp reduction in 
the antenna impedance and makes it 
necessary to use a matching section to 
couple the array to standard transmis- 
sion lines. The impedance of the match- 
ing section can be found by finding the 
square root of the product of the an- 

TYPE IMPEDANCE GAIN 
(DIPOLE AS ZERO) 

DIPOLE 

72 0 

300 0 -___\---) 
FOLDED DIPOLE 

60 2-2-1/2 

DIPOLE WITH REFLECTOR 

250 2 -21/2 (%.--\, 
FOLDED DIPOLE WITH REFLECTOR 

20 2-1/2 -5 ----W--- 
DIPOLE, REFLECTOR 8 DIRECTOR 

BO 2-1/2 -5 " 
FOLDED DIPOLE,REFLECTOR 8 DI RECTOR 

225 4 C 
DOUBLE DOUBLET, REFL.B DIR. 

300 5 _t_ À/2 

Á/4 vv,1- 
DOUBLESTACK "T'WO OVER TWO" 

tenna and transmission line impedances 
or, Z2 = V Z1 x Z3, where Z1, Z2, and 
Z3 are impedances of the antenna, 
matching section, and line, respectively. 
The length of the matching section of 
stub is 

246 
L= X VP, 

f 
where L is the length of a quarter - 
wavelength section in feet, f the oper- 
ating frequency in megacycles, and 
VP the velocity of propagation. VP is 
0.77 for 150 -ohm lines and 0.68 or 0.71 
for 75 -ohm coaxial lines. -W. G. Eslick. 

(See "Transmission -Line Constants" 
in the January 1950 issue. The folded - 
dipole impedances are approximately 
correct only when the dipole conductors 
are the same size. If the driven con- 
ductor is smaller than the other, the 
impedance will be higher. The stepup 
in impedance over a dipole depends on 
the conductor diameters and spacing. 
-Editoi') 

RECEIVING FM ON TV SETS 
If you are using a TV set which has 

a turret -type tuner, it is quite possible 
that you can modify it so you can re- 
ceive a few of the local FM broadcast 
stations. Channel 6 must be vacant in 
your locality. Sets with intercarrier 
sound won't work. 

You simply adjust the channel 6 os- 
cillator- tuning slug until you receive 
FM stations in the low- frequency half 
of the band. The printed -circuit tuner 
can be adjusted to bring in stations be- 
tween 88 and about 94 mc. The Stand- 
ard Coil tuner can be adjusted to bring 
in stations a few megacycles higher. 
The fine -tuning control can be used to 
tune in stations adjacent to the one on 
which the oscillator is centered. 

The mixer and antenna circuits are 
not tuned to the FM band, so this trick 
works best for local stations. -31. G. 

Get RID of 
BARKHAUSEN 
OSCILLATION 

with the 

PERFECTION 
B. O. ELIMINATOR 

44l;((lQl((ll1 

(Actual Size) 

Easy to Install 

To eliminate the 
vertical black 
bars which ap- 
pear in TV pic- 
tures as a result 
of Barkhausen 
Oscillation in the 
horizontal sweep 
output tube (such 
as the 251iQ6, 
6ß(J6, 6EV5, 
25EV5, 6AÚ5 or 
25AU5, etc.) - 
use the Perfection 
B. O. Eliminator. 

Because it brings a con - 
centrated magnetic field 
near the screen grid it 
usually eliminates the os- 
cillation. Just slip the 
B. O. Eliminator over the 
tube, move down, or up, 
or turn until the dark ver- 
tical bars disappear. 

Write today for full details! 

PERFECTION ELECTRIC CO. 
2635 South Wabash Avenue. Chicago 16. Illinois 

Backers of Perir<tiun Speakers, Ion Traps and 
Be;meafustcr Tl' Picture Centering Controls 

Be a -key" man. Learn how to send and receive messages in ende by telegraph 
and radio. Commerce needs thousands of men for Jobs. Good pay, 

a 
dventure, In teresting work. Learn at home quickly through famous Candler System. Qual- ify se rWrriitea for FREE ROOK. 

LI 

CANfLEle SYSTEM CO. 
1t. 3.G. Box 928, Denver 1, Colo., U.S.A. 

tliln 61h 
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HAD LICO 
LIGHTNING 
ARRESTOR 

IT'S THE LOWEST PRICE 

UNDERWRITERS' LISTED 
ARRESTOR ON THE MARKET 

LIST PRICE 
ORDER FROM 

YOUR NEAREST 

O PARTS JOBBER 

OPPORTUNITY AD -LETS 
V Ilrrli-rmvtln this sestion cost 35c a word for in 

each insertion. Mau'. address and Initials lutist be 
included a the abo,c rate. lash should accompany all 
elassitie.I ndf ertiscn eut, unless placed by an accredited 
ad, rt i.iu:,' agene>. No a'Iccrli semen) for less than ten 
words ais e cpled. Teo percent diseouut six issues. twenty 
peetent for twc'Ire i:see t. Objectionable or misleading 
advertisements nut 2e5115Ic I. Advertisements for Aug. 
issue 1111551 reach u= not later than ,rune 21. 11)52. 
Radio -Electronics, 25 W. Broadway, New York 7. N. Y. 

SPEAKERS REPAIRED at wholesale prices. Guaranteed 
workmanship. East service. Amprite Speakers Service, 
7o \'esey .St.. New York 7, N. Y. 

\IONO'l'I'ISE RADIOEIT COMPLETE! Nothing else to 
buy. broadcast -band battery set with 5" speaker, batteries, 
tube, lull instructions. Nil technical knowledge required - 
only $3.75 postpaid. Barry Electronics Corp.. 136 Liberty 
Street, New York 6, N. Y. 

\VE REPAIR. CONVERT. SELL, ALI. TYPES OF 
electrical instruments, nube checkers and analysers. Bald, 
ton lsl.,lrument Co IEk'clric Meter Lahoratoryl, 128 Lib- 
erty Street. New York, N. Y. Telephone- ISAretay 7 -4239. 

"NEEDLE-BRUSH" AETI)11 :A'l'R'A LLY REMOVES 
Purr during phonograph change cycle. 790 postpaid. Henry 
Industries, Ames. llnva. 

WANTED-TOP PRICES 1':\111-Nary Selsyns IF, IG, 
51", ..-dl. 31"1' au.l 11l'-31a, BC-221. AN 'ART-13. 

AN ,ARC-1, AN/ARC-3. IITA-IP,. Lcclronic Research. 
7115 Arch St., l'hiladelp:hia. 

WANTED: AN/APR-1, other "APR." TS - "IE -" 
ARC -1, ARC-3, ART-13, BI' -318, efe. Microwave Equip- 
ment, everything Suris lus. Special tubes, Tee Manuals, Lab 
Quality Equipment. Meters. Fast Action, Fair Treatment, 
Top Dollar! Litlell. Farbills Box 26. Dayton 9, Ohio. 

Fife Element TV Yagi Beams. Aluminum Tubing Etc. 
Write for prices. Willard Itadclitt, Fostoria, Ohio. 

TV AND FM ANTENNAS. YACI, CONICAL, BOR- -TIE, 
Mounts, accessories. Lowest prices. 'Wholesale Supply Co., 
Lupenburg 2, Mass. 

JUNE, 1952 

Try This One 

' IMPROVING IMAGE REJECTION 
Many sets which use external an- 

tennas have poor image rejection on 
the broadcast band. The region between 
550 and 800 kc is often filled with 
heterodynes and garbled speech. A 
simple remedy for this is to insert a 
2.5 -mh r.f. choke in series between the 
antenna lead and the top of the primary 
of the antenna coil. If the set has short- 
wave bands, install a switch to cut 
out the choke because it will attenuate 
signals in the short -wave range. On 
band -switching receivers, install the 
choke between the broadcast antenna 
coil and the band-switch.-Charles 
Erwin Cohn 

HANDY SERVICING LIGHT 
Time after tittle, I have run into TV 

sets which have flat, wafer-type minia- 
ture sockets mounted behind i.f. cans, 
capacitors, transformers, and other 
components where they cannot be seen 
without pulling the chassis. Taking the 
tubes out for checking isn't so bad, but 

BICYCLE REAR VIEW MIRROR 

ATTACHMENT STRAP 

FLASHLIGHT 

getting them back into the sockets can 
be a time -consuming, frustrating job. 
The same problem also arises frequent- 
ly in seating alignment tool tips in tiny 
tuning slug slots. 

After several such experiences, I de- 
vised the flashlight- mirror combination 
shown in the drawing. A bicycle rear- 
view mirror is fitted to the barrel of the 
flashlight with a metal strap clamp. 
With this arrangement, I can throw 
light into the socket and see the reflec- 
tion clearly in the mirror. The swivel 
on the mirror permits it to be set at the 
most convenient angle. -Harry E. 
Brooks 

HUM REDUCING KINK 
Sometimes, you may find that hum 

in an audio amplifier is originating in 
a push -pull driver or output stage 
which uses directly heated tube types 
such as the 45, 47, 2A3, 6A3, 6B4 -G, 
and 6B5. In this case, try transposing 
the filament leads of one tube and use 
the connection which gives the least 
hum. This connection is the one which 
makes the hum voltages in phase in 
the plate circuits so they cancel out. 
-John Sareda 

i 

"PACKAGED ENGINEERING" 

at Its BesT! 

For the TV Technician 

The B -T 
MIXER -AMPLIFIER 

SYSTEM 

For All VHF and UHF 
Multi- Antenna Problems 

Designed for the Service Technician to 

enable him to plan and make any installa- 
tion ... whether a single receiver or a 

complete 2000 -set Master Antenna System 

... at lower cost, and without outside 
engineering. 

The B -T MA4 -1 is a wide -band, all - 
channel TV signal mixer for feeding 5 

antennas to 1 TV receiver or distribution 
system. One input is broad -band for sig- 
nals requiring no pre -amplification, and 
the remaining 4 accommodate separate 
plug -in strip assemblies. All terminals 
have 75 and 300 ohm connections. Sev- 

eral units may be ganged to serve any 
number of antennas. 

B -T PLUG -IN STRIPS 
Channel Strip CS -1 is a 2 -tube (6A84- 

6CB6), single channel, highly selective 
amplifier with a gain of at least 17 db., 
one strip for each TV channel. 

The UHF Converter, UC -1 is designed 
for lowering UHF signals to existing TV 

frequencies, permitting UHF reception on 

present TV receivers. 

Eliminates all need for rotators, sep- 
arate boosters, converters, and other 
costly projects. 
Once connected the MA4 -1 performs 
without further attention . . . no 
switching ... no adjustments. 

LIST PRICES: 

Model MA4 -1 (less plug -in strips) $52.50 
Channel Strip CS -I (specify channel) 19.50 
UHF Converters UC -1 to be announced 

Standard RTMA Warranties Apply. 

For the Complete 'Packaged 
Engineering' story, ask about 
B -T Signal Amplifiers and B -T 

Distribution Amplifiers at your 
local Distributor, or write to 
Service Department. F 

BS 

BLONDER -TONGUE LABS. inc. 
Mount Vernon 1, New York 
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OSCILLOSCOPE KIT 
350 

The Heathkit 0 -7 Oscilloscope with its 10 tube 
lineup (including CR tube) and carefully engi- 

neered circuit using highest quality components is truly the most outstand- 
ing scope value on the market today. 

The "spot shape' (astigmatism) control working in conjunction with 
the focus control assures clear, sharp focusing . extended sweep range 
and faster retrace time permits the study of high frequencies . . . step - 
attenuated frequency -compensated cathode follower vertical input contributes 
to the excellent frequency response of the vertical channel ....03V RMS 
per inch vertical sensitivity makes weak input signals easy to study . . . 

push -pull operation of both vertical and horizontal deflection plates reduces 
pattern distortion . specially designed extra -wide CR tube mounting 
bracket places vertical cascade amplifier, vertical phase splitter, and deflec- 
tion amplifiers near base of CR tube to reduce distributed wiring capacity 
and increase high frequency response. 

Ideal for TV servicing - steep wavefronts encountered in TV work are 
easily handled. Fine for production line testing - rugged quality com- 
ponents can stand up under continuous hour- after -hour use. Excellent for 
laboratories - electrical performance comparable to scopes costing 4 and 
5 times as much. 

You'll like the complete instructions showing all details for easily build- 
ing the kit - includes pictorials, step -by -step construction procedure, num- 
erous sketches, schematic, circuit description. All necessary components in- 
cluded - transformer, cabinet, all tubes (including CR tube) , completely 
punched and formed chassis - nothing else to buy. 

MODEL 

S -2 

New "spot shape" control for spot adjustment - to give 
really sharp focusing. 
A total of ten tubes including CR tube and five miniatures. 
Cascaded vertical amplifiers followed by phase splitter and 
balanced push -pull deflection amplifiers. 
Greatly reduced retrace time. 
Step attenuated - frequency compensated - cathode fol- 
lower vertical input. 
New mounting of phase splitter and deflection amplifier 
tubes near CR tube base. 
Increased frequency response - useful to 5 Mc. 
Tremendous sensitivity .03V RMS per inch Vertical - .6V 
RMS per inch Horizontal. 

leateleíe" ELECTRONIC SWITCH KIT 
SHIPPING WT. 

11 LBS. 

:195e 
The companion piece to a scope - Feed two different signals into the 
switch, connect its output to a scope, and you can observe both signals - 
each as an individual trace. Gain of each input is easily set (gain A and gain 
B controls), the switching frequency is simple to adjust (coarse and fine 
frequency controls), and the traces can be superimposed for comparison 
or separated for individual study (position contol). 

The kit is complete with tubes, switches, cabinet, power transformer and 
all other parts, plus a clear detailed construction manual. 

N E W 
effect AUDIO FREQUENCY METER KIT MODEL AF -1 The ideal instrument for SHIPPING WT. 15 LBS, frequencies from 20 determining 

Set the selector switch toc the 
to 
proper 

KC. 
f-- feed the signal into the input rtermi- nals - and read the frequency from the meter - completely simple to operate, and yet dependable results. Quality Simpson 200 microampere meter has two plainly marked scales (0 -100 0 -300). These scales read in conjunction with the seven position selec- tor switch, give full scale readings of 100 300, 1000,'3000, 10,000, 30,000, and 100,000 cycles. Convenient ranges for fast and easy readings. For greatest accuracy, the 1 -3 -10 ratio of ranges is maintained and each range A signal voltage anywhere between indivd 

ual calibrating control. into the instrument and a change Sage can be fed directly will not affect the meter reading. In addition, input 
m signal voltage between these limits critical (the unit will read the frequency put wave she wave input). 4 y of either sine wave or square The tube complement consists of a 6SJ7 amplifier and clipper, 

amplifier and clipper, 6H6 meter pulse rectifier, 6X5 
rectifier, and OD3 /VR150 voltage regulator. 

quality 

6V6 
Construction is simple, and 

power supply 
y components are used throughout. 

50 

Vteeeteileee. INTERMODULATION 

ANALYZER KIT 

Intermodulation testing of 

audio equipment is rapidly 

being accepted by more and 

more engineers and audideter- 

mine 
perts as the best way to pr 

recording sys- auudio amplifiers, 
sys- 

tems, networks, etc. 
The Heathkit Intermodulation MODEL IM -1 

SHIPPING WT. 18 LBS. 

Analyzer supplies a choice of 

frequencies (approx. 
two high a 3950 
3000 cycles and 7000 cycles) 

and one low frequency (60 

cycles). Both 1:1 or 4:1 ratios 
means of a 

of se low 
for 

high frequencies 
and thearatios are easily set by 

me output 
set up con IM teeing, 
level control 

control supplies 
e5 them mixed signal at the desired level with 

an 
control supp 

ha output impedance of two ho thousand 
filter circü circuits feeding 

sec,lon 
the 

has input level control and proper directly 
supply 

caferanges 
of and 3%. Built -in power 

reign 
necessary 

30% +voltages for operating the instrument. 

furnishes all necessary 

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER -USE ORDER BLANK ON LAST PAGE 

IXIORI AGENT 

ROCKE INTERNATIONAL CORP. 
Il F. ST. 

NEW YORK CITY (lb) 

. e o BENTON HARBOR 20, MICHIGAN 
RADIO -ELECTRONICS 
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Model BR -1 Broadcast 
Model Kit covers 550 

to 1600 Kc. Shipping 
Wt. 10 lbs. 

Model AR -1 3 Band 
Receiver Kit covers 550 
Kc. to over 20 Mc. con- 
tinuous. Extremely high 
sensitivity. Shipping 
Wc. 10 lbs. 

TWO HIGH QUALITY geeadt cr 
S U P E R H E T R O D Y N E RECEIVER KITS 

Two excellent Heathkits. Ideal for schools, replacement of worn out receivers, amateur and custom installations. 
Both are transformer operated quality units. The best of materials used throughout - six inch calibrated slide rule dial - quality 

power output transformers - dual iron core shielded. I.F. coils - metal cased filter condenser. The chassis has phono input jacks, 110 Volt 
output for phono motor and there is a phono -radio switch on panel. A large metal panel simplifying installation in used console cabinets 
is included. Comes complete with tubes and instruction manual incorporating pictorials and step -by -step instructions (less speaker and 
cabinet). The three band model has simple coil turret which is assembled separately for ease of construction. 

Model FM -2 

Ship. Wt. 9 lbs. 

MAIL TO THE 

HEATH COMPANY 

BENTON HARBOR 20, 

MICHIGAN 

T R U E F M FROM 
qeeaa4er. FM TUNER KIT 

The Heathkit FM Tuner Model FM -2 was designed for best tonal reproduction. The 
circuit incorporates the most desirable FM features - true FM. 

Utilizes 8 tubes: 7E5 Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter, 
two 7C4 diodes as discriminator, and 6X5 rectifier. 

The instrument is transformer operated making it safe for connection to any type 
receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF 
(including limiter). A calibrated six inch slide rule dial has vernier drive for easy tun- 
ing. All parts and complete construction manual furnished. 

O R D E R B L A N K 

'72E1ot 
SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

Quantity Item Price Quantity Item Price 

Heathkit Oscilloscope Kit - Model O -7 Heathkit H.V. Probe Kit - No. 336 

Heathkit VTVM Kit - Model V -5 Heathkit R.F. Signal Gen. Kit - Model SG -6 

Heathkit FM Tuner Kit - FM -2 Heathkit Condenser Checker Kit - Model C -2 

Heathkit Broadcast Receiver Kit - Model BR -1 Heathkit Handitester Kit - Model M -1 

Heathkit Three Band Receiver Kit -Model AR -1 Heathkit Power Supply Kit - Model PS -1 

Heathkit Amplifier Kit - Model A -4 Heathkit Resistance Decade Kit - Model RD -1 

Heathkit Amplifier Kit - Model A -6 (or A -6A) Heathkit Impedance Bridge Kit - Model 1B-1B 

Heathkit Tube Checker Kit - Model TC -1 Heathkit A.C. VTVM -KIT - Model AV -1 

Heathkit Audio Generator Kit - Model AG -7 Heathkit Intermodul. Analyzer Kit -Model IM -1 

Heathkit Battery Eliminatcr Kit - Model BE -2 Heathkit Audio Freq. Meter Kit - Model AF -1 

Heathk't Electronic Switch Kit - Model S -2 Heathkit Square Wave Gen. Kit - Model SQ -1 

Heathkit T.V. Alignment Gen. Kit - TS -2 

Heathk t Signal Tracer Kit - Model T -2 

Heathk t R.F. Probe Kit - No. 309 

On Pa cel Post Orders, include postage for weight shown and insur- 
ance. (We insure all shipments.) Enclosed find Check Money Order for 

On Express Orders, do not include transportation charges - they 
will be collected by the Express Agency at time of delivery. Please ship C.O.D. LI Postage enclosed for lbs 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

EXPOIlt 

ROCKT INTERNATIONAL CORP. 
Il E. 40tH ST. 

NEW YORK CITY (14) 

.. BENTON HARBOR 20, MICHIGAN 
JUNE, 1 952 
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90 Try This One 

Jobbers Inquiries Invited 

J S1' 

Picture Tube 
Rejuvenator 

Simple Plug -in 

Permanent Hook -up 

Applicable to All Size Tubes 
Save on Service Contracts 
Automatically Operated 
Only $6.45 List 

Hermetically Sealed 
Miniature and 
Sub -miniature 

Audio Transformer 
MANUFACTURED to meet most exacting 
MIL -T -27 specifications 
STYPOL impregnation prior to potting as- 
sures quiet operation and long life under all 
adverse conditions 
MU -METAL core assures light, compact unit 
with full efficiency, wide frequency response 
TRANSISTOR APPLICATION. Stock items 
designed for Transistor circuitry. 

LABORATORIES, INC. 
Whitehall Building, Far Rockaway, N. Y. 

See Us at the Electronics Parts Show in Chicago 

Men who know Q -know TECH-MASTER 
C. G. McPROUD, 
Editor of AUDIO 
Engineering, writes: 
"I assembled my 
own home TV re- 

ceiver from a standard Tech - 
master kit. I was amazed at the 
speed and simplicity with which 
this could be done. So gratifying 
was the result, that I have since 

Experts Everywhere Concede the Superiority 

of fhe Techmaster 630 Type Circuit! 

The TECHMASTER 630 has been 
advanced in every detail of modern en- 
gineering and design. Every component 
is the best available, and rigid factory 
and test standards are your assurance 
of years of trouble -free performance. 
Prefabricated unit construction, factory 
pre- adjusted and pre -aligned make as- 
sembly an utterly simple and enjoyable 
procedure with a minimum of tools. 

for Top TV Performance! 

been obliged to assemble several 
more Techmaster receivers for 
friends who marvelled at the pic- 
ture quality of my own. In each 
case the results were excellent and 
have provided their owners with 
uninterrupted top quality, 
trouble -free performance ... " 

More leading engineers and 
technicians have chosen Tech - 
master Kits and Techmaster 
Chassis, than any 
other television. 

See your local Jobber for model details 
or write direct to factory for illustrated literature. 

TECH -MASTER PRODUCTS COMPANY 443.445 BROADWAY, N. Y. 13, N. Y. 

PEAKING TWO -BAND SET 
A fisherman friend wanted to hear 

the marine band on an old two -band 
broadcast set which uses 6D6's and 
other tubes of that vintage. (The set 
was insensitive on short waves; only 
a few mushy police calls could be 
heard.) To further complicate matters, 
he wanted to use a 6 -foot wire as the 
antenna. 

Realigning the set did not improve 
its sensitivity on short waves. The de- 
tector trimmer couldn't be peaked with- 
out disturbing calibration on the broad- 
cast band. We hooked the 6 -foot an- 
tenna wire to one end of a 10 -turn 
scramble -wound loop of No. 28 c.c. 
wire. The loop was just large enough 
to pass over the antenna coil. We tuned 
the set to ship frequencies and moved 
the loop down the coil until a sensitive 
spot was found where signals and 
noise peaked up. Then we scramble - 
wound 10 turns of wire around that 
spot and cemented it tight with coil 
dope. The end of the new antenna coil 
was left ungrounded as a precaution 
against shock because set was an a.c.- 
d.c. type with one leg of line going to 
chassis. Previous signal strengths of 
R1 and R2 are now 129. Broadcast sig- 
nals are louder and more stations are 
received. -B. II TVelz 

STICKY VIBRATORS 
New vibrators and those which have 

not been used for a long time often fail 
to start on d.c. because of oxidization of 
the contacts. The usual method of clear- 
ing up this trouble is to connect a 50- 
watt lamp in series with the vibrator 
and run it on 117 volts a.c. for a few 
minutes. 

I find it more convenient to plug the 
unit into a tube tester and operate it on 
12 volts a.c. from the filament trans- 
former. If the tube tester does not have 
a flexible switching arrangement, test 
leads fitted with banana plugs can be 
inserted in the filament pins of a 4- or 
6 -prong socket and the other ends 
clipped to the vibrator pins. 

This method does not harm the 
tester. Usually a few seconds of run- 
ning on a.c. is all that is needed to 
remove the oxidization. When the hum 
of the vibrator changes to an unsteady 
buzz, this is an indication that the con- 
tacts have cleaned up and that the vi- 
brator will start without trouble on d.c. 
-Frank Greene 

TOOL FOR COAX CABLE 

A standard copper- tubing cutter, 
available at most hardware stores for 
less than a dollar, is a handy tool for 
preparing coaxial cable to receive fit- 
tings. In using the tool, the first step 
is to twirl the cutter around the plastic 
jacket, cutting through it to the outer 
braid. 

After removing the jacket, cut 
through the outer braid and remove it. 
The cable can now be finished with a 
pocket knife and the fitting can be in- 
stalled in a professional manner - 
Clyde C. Cook, TV6GBTT 

-end- 
RADIO -ELECTRONICS 
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Radio-Electronic Circuits 
STABLE OSCILLATOR 

The stability of a heavily loaded, 
modulated, tuned -plate tuned -grid os- 
cillator may be greatly improved by in- 
stalling a carefully chosen cathode bias- 
ing resistor. Moving the grid -leak and 
its bypass capacitor from the normal 
position to the grounded end of the 
grid coil provides more constant out- 
put over the tuning range when the 
cathode biasing resistor is correctly 
adjusted. A variable potentiometer is 
recommended. When it is adjusted for 
best modulation quality, and antenna 
loading is optimum, the band -width 
and audio quality of the modulated os- 
cillator compares favorably with a well - 
designed AM transmitter running the 
same power input. 

NB:LI=L2 
CI=C2 

LI 

27K I .01 

CARBON 

I2SR70R EQUIV 

05C 

8+ 

When loaded with a dummy anten- 
na, the oscillator performed well on the 
broadcast band as well as on 2 and 
3 mc. The basic circuit of the modulated 
oscillator is shown in the diagram. It 
may be used as a phono oscillator, home 
broadcaster, or carrier- current trans- 
mitter. The tuning range depends on 
the inductance of the coils and the 
values of the variable capacitors. Power 
output may be raised by using heavier 
tubes and raising the power input to 
the oscillator plate and modulator. For 
phonograph and home broadcast use, 
antenna length and power input should 
be held to a minimum, to avoid illegal 
radiation. -G.P. Oberto 

HEAR YOUR OSCILLOGRAM 
An oscilloscope is a highly useful in- 

strument. However, when working on a 
radio receiver or audio amplifier, it is 
often difficult to interpret the oscillo- 
grams, because the signals which they 
represent are intended for the ear in- 
stead of the eye. When using an actual 
signal for servicing, it is often difficult 
to tell whether the observed waveforms 
are normal or not. The obvious solution 
is to connect a headphone jack some- 
where in the vertical deflection circuit 
of the oscilloscope, enabling the wave- 
form to be heard as well as seen. How- 
ever, such a direct connection is useful 
only for audio- frequency signals. The 
circuit shown is capable of making au- 
dible audio -frequency signals, and the 
modulation on rf. signals. 

Its operation is simple. Throwing the 
switch to the AF position connects the 

JUNE, 1952 

40 New Crystal Diode Circuits 

for Radio -TV Servicemen, Hams 
This book belongs in the file of 
every Radio and TV Serviceman 
and Ham. Shows 40 new, tested 
ways of using Sylvania Crystal 
Diodes. Contains a special chap- 
ter on Radio and TV service de- 
vices, including instructions for 
making an Antenna Orientation 
Meter, a Tuned Crystal -Type Sig- 
nal Tracer, and numerous other 

helpful circuits. Other chapters 
give circuits for hams and experi- 
menters. Detailed directions and 
easy -to- follow diagrams. We 
know this little book can save 
you a lot of time ... and money, 
too. For your copy just send a 
quarter with your request to: 
Sylvania Electric Products Inc., 
Dept. -E -3106, Emporium, Pa. 

This BOOK IS LOADED 

WITH NEW IDEAS... 

TIME SAVERS 

Only 

250 
:141N. Postpaid 

RADIO TUBES; TELEVISION PICTURE 

TUBES: ELECTRONIC PRODUCTS: ELEC- 

TRONIC TEST EQUIPMENT; FLUORES- 

CENT TUBES, FIXTURES, SIGN TUB- 

ING WIRING DEVICES: LIGHT BULBS: 

PHOTOLAMPS. TELEVISION SETS 

!11 

IT'S GOT everything 

FOR profitable servicing -- 
Your time is money! That's 

why Clarostat's latest catalog gets 
right down to what's -what in 

CONTROLS and RESISTORS. 
Instead of lengthy sales blurb, 
you get better listings of more 

values to meet the greatest 
range yet for servicing and 

initial -equipment needs. Proved 
easier, faster, safer and more 

profitable to work with this 
- latest Clarostat catalog. 

Ask for your copy... 
Your Clarostat distributor has year 
copy waiting for you. Ask for it. Or 
if you prefer, write us directly. 

Controls and Resistors 
CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 

In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario 
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WAY" 

rrC Oalgegal 
cued 

Ilse Vent! 

NO BOOSTER! 

NO ROTOR! 

NO TURN /NC! 
AU CNANNECS! 

NO 6NOSTS! 

RAY -X CONTROL 
BOX INCLUDED! 

Retail $22.95 

YOUR COST 

ORDER NOW I DIRECT FROM 
MANUFACTURER 

RAY MFG. CO. Phone Fa. 9171 

441 Summit St.. Toledo. Ohio 

Please rush 4 -Way (double- stacked) 
Wavemaster Antenna(s), ready for any mast. 
Ray -X Control Box included. Check Money 
order for $ is enclosed. 

Send C.O.D. (20% deposit required) 

Name 

Address 

City Zone State 

$3.00 FOR CARTOON 
IDEAS 

RADIO -ELECTRONICS prints 
several radio cartoons every 
month. Readers are invited to 
contribute humorous radio ideas 
which can be used in cartoon 
form. It is not necessary that you 
draw a sketch, unless you wish. 

Address 
RADIO -CARTOONS, 

RADIO -ELECTRONICS 
25 West Broadway, 

New York 7, N. Y. 

tube as a cathode follower, while the 
RF position connects the tube as an in- 
finite- impedance detector. The input is 
connected through the .001 -µf capacitor 
to the vertical deflection plate or the 
output of the vertical amplifier, thus 
getting plenty of signal. The output 
is controlled by the potentiometer which 
also acts as the tube load resistor. The 
oscilloscope circuit should be checked 
carefully to make sure that the signal 
take -off point is not at a dangerously 

7A4,6J5 
OR EOU1V 

VERT .001 

D PEFL PLATE 1 

IZ 
!MEG 

1002 

AE 

RF 

R2 

IN 

Bt 

.I 

I00K VOL CONT PHONES 

high potential. In any event, the .001- 
µf coupling capacitor must have a volt- 
age rating high enough to withstand 
the peak potential at the point of signal 
takeoff. 

Although it requires a little work to 
add this circuit to an oscilloscope, it 
can make a great improvement in the 
instrument's usefulness. It makes it pos- 
sible to use the ears to detect troubles 
such as distortion, noise, or hum, which 
are difficult to detect from oscillograms, 
especially when they are slight. Then, 
a close examination of the oscillogram 
of the defective signal can be used to 
determine the electronic nature of the 
defect.- Charles Errs iu Cohn 

VOLUME EXPANDER 
Various types of volume expanders 

and their relative merits have long been 
the subject of debate among sound en- 
gineers and high -fidelity music lovers. 
Expanders of different types have been 
incorporated in PA and high -fidelity 
amplifiers and in some of the more 
elaborate receivers. They may be clas- 
sified into variable -gain and variable - 
output types. A new expander design 
of the former type is described in 
patent No. 2,556,692, granted to V. L. 
Holdaway and assigned to Bell Tele- 
phone Laboratories. 

The circuit of the variable -gain am- 
plifier is shown at a. The 6K7 is the 
main amplifier and the 6F8 -G is the 
side or control amplifier. The cathode of 
the 6K7 and the plates of the 6F8 are 
tied together and connected to point A 
on a voltage divider which sets the 
bias on the 6K7 cathode at 25 -30 volts. 
The 6F8 is biased to (or nearly to) cut- 
off by the battery in series with its 
grid return. The signal which is ap- 
plied to the 6F8 control tube appears 
across the 500,000 -ohm expansion con- 
trol. The signal to the 6K7 is taken 
from the junction of the 750,000- and 
250,000 -ohm resistors which make up a 
voltage divider. 

When no signal is applied t' the in- 
put terminals, the 6F8 is cut off and 

your 
ear 

will 
tell 

you 
the performance 
of the TRIAD 
Hi- Fidelity 
Amplifier is equal 
to that of amplifiers 
costing much more 

Listening tests conducted before 
groups of critical music lovers have 
proved that the difference in repro- 
duction qualities between the low 
cost Triad Amplifier and the other 
higher priced units is undistin- 
guishable. Available in kit form 
only, with complete assembly 
instructions, the Triad HF -10 
Amplifier provides valuable expe- 
rience while affording substantial 
savings. In quality and performance 
it is a fitting companion to the 
finest sound system components 
available today. 

prices 
HF -10 Kit - Includes S -31A, R -14A, A -741 and 

C :10X Triad transformers, chassis, prints and assembly 
instructions $43.00 

HF -10A Kit - Same as above except for substi- 
tution of HS -81 output transformer for S- 31A $63.50 

Both of above available with 500/250/125 ohm output 

Write for Catalog 
TR -52 

TRANSFORMER MFG CO 

2254 So. Sepulveda Blvd. 

Los Angeles 64, California 

RADIO- ELECTRONICS 
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Radio -Electronic Circuits 
no current flows through the 1- megohm 
cathode biasing resistor. Point B re- 
mains substantially at ground poten- 
tial, thus holding the bias on the 6K7 
to that value supplied by the tap at A. 

When a signal of increasing ampli- 
tude is applied to the expander, the 
6F8 -if initially biased to cutoff -con- 
ducts on the positive half -cycles and 
develops a positive voltage across the 
1- megohm resistor. The positive voltage 
thus developed at B biases the grid 
of the 6K7 and opposes the positive bias 
supplied to its cathode from point A. 
The effective bias of the main amplifier 
will decrease, thus increasing its gain. 
The gain -grid -bias curve is shown at b. 

The drop between plate and cathode 
of the 6F8 insures that the maximum 

AF IN .1 750K H 

SOOK 

.05 6K7ORSIMILAR 

250K 

EXPANSION 

IME0,25 

{--+ 

500K 
A 

1 0 3K 

J-.25 

AF OUT 

20K +250V 

25K 

I00K 

B 

IMEG 

6F8 -G 
OR SIMILAR 

a 

voltage developed at B can rise to 
within a volt or two of point B but 
cannot exceed it. Therefore, the grid 
of the 6K7 always operates with neg- 
ative bias, preventing any distortion 

14 

12 

10 

c 

4 

2 

-35 -30 -25 -20 -15 -IO 
6K GRID VOLTS 

6 

which would occur if the tube were op- 
erated with positive grid bias. Since 
the 6K7 operates with only one or two 
volts of bias with high input signals, 
the voltage divider in the input circuit 
holds the maximum signal drive below 
this value. 

The sizes of the resistors and ca- 
pacitors in the 6F8 cathode circuit and 
in the 6K7 grid return determine the 
attack and decay times of the expander 
action. These values may be varied to 
control the rate of expansion. 

-end- 
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AMPLIFIER ?earCl/LCd 
s First Williamson, Type Amplifier su pi*lied 

with matching preamplifier 
Uses Altec Lansing Peerless output transformer. 
Practically distorti onless- Harmonic and i 

o termodulation distortion both less t'ran ea of 
1% at 5 watts output. 
Frequency response +1 db from 10 cycles to 100 be. 
Output impedance 4, 8, or 16 ohms. 

The new Heathkit Williamson Type Amplifier kit Is 
the best obtainable in amplifiers today -the choice 
of the really discerning listener. fou ran hear Lae 
difference and measurements actually hear out the 
superb performance. Frequency respot :se + 1 db 
from 10 cycles to 100 ke allow you to hear the 
highs and lows with equal crispness and clarity. 
Harmonic and istermlxluletion distortion both less 
than I/a of l';'- at 5 walls output eliminate the 
harsh and unpleasant qualities which contribute 
to listening fatigue. 

The circuit is c 
1 

milar to the one published i 
Audio Engineering Magazine for November, 194'a, 
and 

n 
nd s considered by engineers throughout the 
udio field as The of the best ever developed. e 

Main Amplifier (which may be purchased sepa- 
rately) consists of a voltage amplifier and phase 
splitter using a 6SN7, a driver stage using a 
GSN7, and it push -pull output stage using a Pair of 14117 tubes. The output transformer s 

lt 
la pufar- 

tured by the Peerless Division ut Allee Lansing. 
and is built to their highest s tark rds. Output impedances 
of 4, R, and Ill ohms are ailable. The power supply uses 
a separate 
transformercand 

choke, husky Chicago 
for ower 

hum -free operation. A 5V4G rectifier is used. 
The latin amplifier and lower supply are each on a chassis 

n 
measuring high 1 y 51/27 lea by 

each I" lung. 
PREAMPLIFIER, AND TONE CONTROL UNIT KIT 

The preamplifier kit consists of: a 12AX7 for 11lAY71 dual triode first amplifier stage with a lure -over control for 1.P 
or îo r 

e 
ord types, and a 12AU7 amplifier stage with i - dividualbass and treble tone controls which each provide 

up to I5dó of boost u attenuation. A switch t ' panel se- 
lects either magnetic. crystal, or timer inputs. 

or 

also is well suited to custom installai ton s - it will operate 
in etcher vertical or horizontal position, and special 
notched shafts of the controls and switches allo a variety 
of shaft lengths to bec s 

w 
elected. Dimensions: 21/4" high by \\'- Ioí:1" Avide by 71/4" deep. 

VfeQís 
AMPLIFIER 

KIT 

WRITE 
FOR 

?We 
CATALOG 

HEATH COMPANY 
BENTON HARBOR 20, 

MICHIGAN 

WA -Al Amplifier kit - Combination 7 - 
IMain Amplifier and Power Supply, Ccm. 
plcle with WA -Pt Preampli- 
fier kit. Total Ship. Wgt., .t67.Srt 34 Ills. (Shipped Express only') V 7 

WA -A1 Amplifier kit only -Combinalon 
4 - (Main Amplifier and Power Sappty). 
Less WA -PI Preamplifier. 

C Total Ship. Wgt., 2l1 Ills. $49.75 (Snipped Express only) 

WAP1 Preamplifier Kit only. (less Pacer 
s ppiY) (Tubes included). To- 
tal Ship: Wgt., 7 lbs. IShlpped y 
Express or Parcel Post) $ 7 

1 (7.75 

.,.. 

aúw tii á\' 

AMPERITE 
Studio Microphones 

at P.A. Prices 

ideal for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro - 
phone-or stand 2 feet 
away - reproduction Is 

always perfect. 
Not affected by 

any climatic conditions. 
Guaranteed to with- 

stand severe "knocking 
around." 

Models 
RBLG -200 oFrrs 
RBHC -Hi -imp. 

List $42.00 

"Kontck" Mikes 
Model SKH, list $12,00 
Model KKH, list $18.00 

write far Sp ecial I ntroductory 
ffer, 

jfaId4pagIiustrate3fol der. 

AMPER!TE Gmpaf,y ¡nc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Allas Radio Corp., Ltd., 560 King St. W., Taronlu 

¡TV 
SSERVICE 

TELLS HOW 
TO SOLVE 

TV TROUBLES 
AND ANSWERS 
TV QUESTIONS 

AUDELS TELEVISION SERVICE MANUAL 
covers T.V. information at your finger ends. 
Shows good recover adjustment and Him to 
Get Sharp, Clear Pictures How to Install Aerials 
-Avoid Blurs, Smears, interference and Hew 
to Test. Explains Color Systems and Meth rls 
of Conversion. IT PAYS TO KNOW! 
Over 380 PAGES & 223 ILLUSTRATIONS 
explaining op..rating principles of Modern Te:e- 
lust 001 vision Recesve_s. 

1001 FACTS 
19 CHAPTERS 
Placement of T .e- 

Otvision Receiver--- 

TIE 

Receiver Coe 
l'est Patterns :e .d- 
j ustments-Tele-ri- 
filon Interttrenc.- 

S 
Interference l'tsiis 
-Television it nteri- 

4, 
Systems 

Lines -Master An- 

N 
Antenna Installa,- Install_ 
lion l'rocedure- 
Televislon llamai- 
casting- Television 

PRACTICAL Receiver Fu rid a- 
INGTALLING mentais- Cire-ait 

ROUA IB0 
00TING Description otTypi- 

cal Receiver -i eEe- 
vlstou Peet ure T ut ces .4 sy i -Projection Tir lie 

I Recelvers-Tele't- 
alon Testing Itst-i- 

PAID ments- TelevisoD 
Servicing- Trout- "e 

Shouting - Color Telev'sl on - Television Terna. 
E- 7 DAYS FREE TRIAL 

GET THIS PRACTICAL ASSISTANCE FOR YOURSELF 
-MAIL COUPON TODAY- 

AL3DEL, Publishers, 49 W. 23rd St., N.Y. 
Mail me postpaie for 7 Days examination 
AUDELS TELEVISION SERVICE MANUAL (Price $2 . II O.K. I will mail you $2, otherwise I will return look. 

Name. 

Address. 

T-29 
Employed by. 
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91 Question nos 

ANT o- 

Schematic of a 5 -tube, a.c.- operated 

5 -TUBE BROADCAST SET 

? I would like to coustruct a 5 -tube 
AM broadcast receiver using a GSQ7 
detector, a.r.c., and a.f. amplifier, 6SK7 
i.f. amplifier, 6SA7 con verter, and a 
6176-GT power amplifier tube. I would 
like the diagram to show a loop antenna 
and connections for a speaker with a 
1,000 -ohm tick ! -E.S.T., New York, N.Y. 

A. The diagram of the receiver is 
shown. All components are conventional 
and the circuit should work nicely after 
alignment. The intermediate frequency 
may be anywhere in the range of about 
450 -470 kc. The oscillator padder ca- 
pacitor is correct for most broadcast 
oscillator coils, but consult the coil 
manufacturer's recommendations for 
exact value. 

!i7VAC 

broadcast receiver, following standard commercial circuit practice throughout. 

5 -INCH OSCILLOSCOPE 
? I have a high -voltage transformer 
which has a 700 -volt, 40 -nia low -voltage 
secondary, a 2,250 -volt, 2 -ma half -wave 
high- voltage secondary, and filament 
windings delivering 5 volts at 3 amp, 
6.3 volts at 3.5 amp, and 2.5 volts at 
1.8 amp. Please show how I can use this 
in a general -purpose scope using a 5BP1 
or 5BP4 tube. -G. H. K., Chicago, Ill. 

A. The scope diagram is shown. The 
power transformer and filter chokes 
should be placed well away from the 
amplifiers and the picture tube to pre- 
vent hum pickup. The centering, focus, 
and intensity controls should be insu- 
lated from the chassis and driven from 
the front panel through insulated 
shafts. The deflection -signal leads and 

interstage coupling capacitors should 
be dressed well away from the chassis 
to minimize wiring capacitance which 
causes loss of high frequencies. Shield 
the scope against external fields with a 
steel case. Be sure to discharge the 
high -voltage filter capacitors before 
beginning work under the chassis. 

I.F. INTERFERENCE 
? I live on the coast where there are 
a number of marine and commercial 
stations operating on the low -frequency 
side of the broadcast band. Their fun- 
damentals and harmonics fall within 
the i.f. range of my superhet -type 
high -fidelity tuner and spoil reception 
with cross -talk and whistles. Please 
tell me how to eliminate this trouble. - 
A. R. G., Atlantic City, N. J. 

SYNC IN 

i 
LO .I 
(o)-i1 

GIr0 ND 

.25 

IOOK 

LO 

HI 

ppp60N 
EXTT 

6SN7-GT 

oST 

560K 884 ...ßÿÿr_ 
3 

5BP4 
OR S LAR 

VERT CENT +100Vj pOK 

IW 

270K .01 IKV 

>V 

( DGO 

117VAC 

jK 5 
25-25000/2.55V DC 

2.2 
MEG 

7 

ISK VERT 
GAIN 

.1 

4m .8K 

3305 FINE FREQ 

COARSE .REO CONI 2MEG 

-3. I CIRC,9 POSITION SW 

2.5KV INSULATION 

39K 

2 

OFF 125 II 104 10I5 1005IA02IA008 HI FREO 

1705 

FOCUS 

390K 

INTENS 

-2.265V DC MAX 

2.2 MEG 

IW 

50a5V - 

52K22 

3.9K 

56K .2 

N 

IC 100K /3W 
16/450.= 

*FOR DIRECT DEFLECTOR CONNECTIONS IF DESIRED N.1000 

CAPACITORS 600V UNLESS NOTED CAPS IN µf UNLESS NOTED 

Circuit diagram of the 5 -inch cathode -ray oscilloscope. A 

+375-400VDC 505 

2W 

I5H/40Mf 
5T4 

10 5V /3A 

16 450V 4 750V CT 

=DANGER - HI VOLTAGE 

-226KVDC MAX 

.25 1 
2.5KV DC 

4 

40MA 

FILS 6.3V/3.5A 

5W 

r r ---./ 3.155V PEAK MAX ITV AC 

3905 /IW EACH IOOK /IW EACH 2-2.255V AC /.002A 

steel or iron case should be used for magnetic shielding. 
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HOW EASY 
can make v servicin 

... ... 
o ill . '_.. 

Try this simple rule used successfully by 
thousands of service technicians. 
Take advantage of the set man- 
ufacturer's service literature. 
This is the key to easy, successful servic- 
ing which is overlooked by a surprising 
number of service technicians. They be- 
lieve, strangely enough, that the more 
oversimplified the data they purchase the 
less their -servicing problems. They think 
that because the servicing information on 
a set is condensed, that data will be easier 
to work with. How wrong this approach 
is can be measured by the fact that serv- 
icing data in itself is worthless. Its only 
value comes from its use as a guide to 
receiver diagnosis and,repair. Doesn't it 
make sense then that the most complete 
data will be the best because it makes 
your diagnosis and repair job easier? 

Rider data is complete data 
with a bonus! 
For 22 years Rider has been the only 
publishing source for complete, factory 
issued, official servicing data. From 
large, easy to follow schematics...circuit 
explanations...stage by stage alignment 
curves...page after page of trouble- 
shooting test patterns...waveforms... 

JUNE, 1952 

clear, enlarged chassis views ... circuit 
changes...to complete unpacking instruc- 
tions; Rider gives you the complete story 
including all manufacturer's production 
changes ... in accurate, organized, uned- 
ited form. PLUS A NEW FEATURE: A 
LISTING OF ABSOLUTELY GUAR- 
ANTEED REPLACEMENT PARTS. 
The parts listed must meet the physical 
and electrical performance ratings of the 
original equipment used in the receiver 

. or you get your money back. (Look 
for this new Rider feature be inring with 
Rider TV Manual 10 and Rider TV 
TEK -FILE Pack 57.) 

Rider Servicing data available 
two ways! 
Rider TV Manuals Vols. I to 9 
Complete data for manufacturer's re- 
ceivers produced during a certain period. 
(The newest, TV 9, (just published) 
covers October 1951 through February 
1952.) Each manual contains over 2000 
(81/2 x 11 ) pages in permanent binder, 
with an index covering the contents of 
all manuals. Manuals are perfect for 
shop use and permanent reference. Price 
524..00 each. 

Rider TV TEK -FILES 
Packs I to 56 
The contents of a typical TEK -FILE 
Pack are pictured below. In TEK -FILE 
Packs you buy complete Rider servic- 
ing data for only one, two, or a few 
manufacturers according to your needs. 
Notice that each pack is made up of 
standard file folders for easy use. Only 
$2.00 each pack. 

TEK -FILE EXTRA. 
Many packs contain TEK- FILE 
Handies...3 x 5" index cards giving 
manufacturer's trouble cures plus pro- 
duction changes. Vital data for perma- 
nent repairs! 

DON'T BE SWITCHED! 
Rider TEK -FILE is Not the same as 
any other publisher's service. If your 
jobber doesn't carry them DON'T BE 
SWITCHED. Write us direct ...Wé l 

sell you. (Please include your jobber's 
name.) 

TRY A PACK 
To judge TEK- FILE'S superiority, buy 
one pack for the next receiver you serv- 
ice. If you don't agree it's best...returi 

the pack to us within seven days and 
we'll send you a full refund. TRY ONE 
TODAY! 
FREE Rider TEK -FILE indexes are at 
your jobber's. If he's out, write us. 

OUT SOON! 
Rider RADIO TEK -FILES! Same style 
as TV TEK -FILES. Now, get your 
complete radio servicing data this easy, 
economical package way. Ask your 
jobber. 

John F. Rider Publisher, hie. 480 Canal 
St. New York 13, N. Y. West Coast olive: 
4216.20 W. Jefferson Blvd. Los Angeles. 
Calif. 
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96 
Become an 

Electrical Engineer 

MAJOR IN ELECTRONICS 
B. S. Degree in 36 Months 

Radio -Television Technician 

Certificate in 18 Months 

Experts predict that by 1954 there will be at 
least two positions for every engineering and 
technician graduate. This College offers a tested 
plan that permits you to enter these vast em- 
ployment opportunities at an early date. First - 
you save a valuable year through optional year - 
round study. Second -you can receive advanced 
credit for prior training gained in the armed 
forces, other schools or field experience. 

Enter Both Radio and Television 
Through This Plan 

12 months or one -third of the B. S. degree 
course (Electronics major) -also brings you 
the Radio Technician's certificate. An added 
6 -month course qualifies you for the Radio -TV 
Technician's Certificate. 

The Famous "UNIT CHASSIS SYSTEM" 
(/- teaching was 

developed here. It 
"breaks down" the 
TV set by stages. You 
learn every compo- 
nent of all types and 
makes -and are pre- 
pared for future 
design changes, in- 
cluding the advent of 
color. 

% g 
áy , 

u 

SPECIAL! Television Clinics 
Ambitious Radio and TV Servicemen can enrol 
now in special one -month clinics in July and 
August -to handle latest field service problems. 
Write for full details. 
Over 48,000 former students from all states and 
23 overseas countries. Faculty of trained spe- 
cialists. Modern laboratories and equipment. 
Nonprofit technical institute and college 49th 
year. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

Founded 1903 

Terms open July, October, January, April 
FREE - Write for "Occupational 
Guidance Bulletin," "Your Career" 
booklet, and Catalog. 

Milwaukee School of Engineering 
Dept. RE 552, 1025 N. Milwaukee 
Milwaukee, Wisconsin 
Without obligation send Catalog for 
Electrical Engineering, B. S. Degree, 
major in Electronics ;0 Power ;El "Your 
Career "; Occupational Guidance Bulletin 
on: Radio -TV; Electrical l'oa<r; 

Welding) Heating, Refrigeration Air Conditioning. 
TV Service Clinic. 

Name Age 

Address 

City Zone State 

If veteran, indicate date of discharge 
L 

Iruesti011 110x 

A. Most likely, the interfering signals 
are coming in on the antenna. If so, you 

1TUNE TO SET'S IF 

LI ANT COIL 

RF OR CONS GRID 

Ls 
MMI 

b 

can eliminate them by inserting one 
or more tuned traps in the antenna 
circuit of the set. The drawing at a 
shows a parallel -tuned trap, and the 
drawing at b shows one which is series - 
tuned. If the interference is severe or is 
from two stations, it may be necessary 
to use both types of traps. In any case, 
the traps should tune to the i.f. range 
of your set. Ll and Cl may be one 
winding and tuning capacitor from a 
standard i.f. transformer. 

RECEIVER- TRANSMITTER QUERY 
? I have a model 11- OF -ED -6 Link 
receiver and a model 32- UFM -ED -2 
transmitter. Both are crystal controlled 
on 39.46 mc. I want to shift the fre- 
quency to 33.86 mc. The transmitter 
crystal is at 1,059.25 kc. The receiver 
uses two crystals: one at 5.456 and the 
other at 6.892 megacycles. What crys- 
tals must I use for the new frequency? 
-G. F. B., College Park, Md. 

A. The transmitter output is on the 
32nd harmonic of the crystal frequency. 
Therefore, the new crystal frequency 
is 33.86/32, or 1.05812 mc (1,058.12 kc) . 

The receiver is a double superhetero- 
dyne with the first i.f. at 5 mc and the 
second at 456 kc. The 5.456 -mc crystal 
is in the oscillator circuit of the second 
converter and is not changed. The 
heterodyning frequency for the first 
converter is 5 mc below thy signal fre- 
quency and is the fifth harmonic of the 
6.892 -mc crystal. Therefore, at the new 
frequency, the heterodyning signal is 
33.86 minus 5, or 28.86 me. Since the 
5th harmonic of the crystal is used, 
the new crystal for the receiver must 
be 28.86/5 or 5.772 mc. 

Some of the tuned circuits may not 
have sufficient range to tune down to 
the new frequencies, so you may have 
to shunt the coils with small padders 
or add a few turns to the coils. A grid - 
dip meter will be helpful in checking 
the tuning range of the coils and in 
making sure that you don't pick up the 
wrong harmonic of the crystal. 

TUBE NUMBERING SYSTEM 
? 1 am preparing for an amateur ex- 
amination and have been studying the 
various types of tubes used in trans- 
mitters. I find it difficult to compare dif- 
ferent types of tubes without referring 
to the tube manual or the handbook. 
Is there any way that I can determine 
pertinent data on a tube from its num- 
ber?-E. E. K., Bronx, N. Y. 

A. This can't be done under the old 
numbering system in which we have 

SPECIAL!! 
6 TUBE AC -DC KIT 
At Last! A low- priced kit designed for 
high sensitivity, excellent selectivity and 
good tone qualify. Uses 25L6, 25Z6, 6SQ7, 
6SA7, 6SK7, 6SK7 in an easily constructed 
circuit. The 6 Tube Kit is shipped with all 
parts, including punched chassis, resistors, 
condensers, coil, sockets, PM Speaker, 
hardware, etc. 
And at a closeout price of only 
X182 less tubes and cabinet 

56.95 
X183 Extra for matched set of Qqg5 
six tubes for kit DD77 LL 

5 TUBE AC -DC SUPERHET KIT 
Five tube superheterr,ayne kit, A.C. -D.C. 
contains all components required to con- 
struct this latest design, highly sensitive 
superheterodyne broaucast receiver com- 
plete with black bakelite cabinet (ex- 
cludes wire and solder) Price $,.95 
txtra for a kit of 5 tubes ( 12A 6, 12BA6, 
IL[IL6, 35WA, 5005(. Price $3.25. 

Electronic Code Practice Oscillator 
& Blinker Kit 

AC /DC or battery Operated! 
One of the most practical Code Practice Oscillators 
ever designed, yet one of the simplest to build and 
operate. 
Lan be used with any number of headphones. 
Adjustable Pitch Control -Any type of headphone 
con be used. 
No warmup time -ready to operate instantly 
wimple and sate to operate 
Operates anywhere -with AC or DC power, or 

from a 90 volt Miniature Battery 
Learn Blinker Code with flashing light 
Winker can be used as signaling device 
International Morse Code included 

Kit each $295 Assembled $395 

MODEL NFRD -RADIO NOISE FILTER 
If it doesn't work. send it back! 

We absolutely guarantee that our Model NFRD 
will eliminate all line noises when properly con- 
nected to radios, television sets, short wave sets, 
moiors, electric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources of 
nterference. This unit will carry up to 12 amperes 

or I -' /a KW of power and may be used r,ght at the 
source of interference or at the radio. 
Small size only 21/, "x11/4"x41/2 ". Very low price only 

Each $1.95 

A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter. 
,ng the brilliancy of reproduction. 

Contains a HI -O SERIES resonated circuit. Tested 
by means of an audio oscillator and on oscilloscope 
to give 22 db attenuation with very low signal joss 

EASY TO ATTACH 
Just two wires to clip on. Compact $.1.90 
Price PP OO 

THREE TUBE PHONO AMPLIFIER 
An assembled unit ready for installation ustng tone 
and volume control and six feet of rubber 95 
cord LL ss77JJ 

$2. 
(Not including Tubes) 

With Complete Set of Tubes $3.95 

PHONO OSCILLATOR 
Wireless phono oscillator transmits recording for 
crystal pick-ups or voice from carbon mike through 
radio without wires. Can also be used as on inter - 

Comm by usng P.M. speaker as mike. .r. 
Price (excluding tubes( 2.95 
With Complete Set of Tubes $3.95 

Grab Bag Special, 10 pounds of Misc. Electronic 
Material - Iransformers Condensers, resister. 
-ire, etc. Price S1.95 ea. 

Satisfaction guaranteed on all merchandise 
All prices subject to change without notice. 

Write for FREE Catalog. 

RADIO DEALERS SUPPLY CO. 
154 Greenwich St. New York 6, N. Y. 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Question liox . 

such tubes as the 812, 813, and 815. 
There is no similarity between them. 

A new numbering system is in use by 
Eimac and other manufacturers. Many 
of the older types are now identified un- 
der a dual numbering system. The new 
number enables the user to determine 
the type, plate dissipation rating, and 
amplification factor. The old familiar 
250TH now bears the numbers 3- 
250A4/250TH. The number ahead of the 
dash indicates the number of elements 
in the tube, the number or numbers 
between the dash and the letter gives 
the plate dissipation rating in watts, 
and the letter stands for the version 
of the tube. The letter A is used on the 
original design; B, C, and so on indicate 
later modifications. The modified ver- 
sions of a given basic type are not nec- 
essarily interchangeable either physi- 
cally or electrically. 

The number (if any) following the 
letter indicates the mu of the tube. The 
number 1 is used for a mu of 10 or less, 
2 is for a mu of 11 to 20, 3 for 21 to 
30, and so on. The new 4E27A's are now 
marked 4E27A/5 -125B. The 5- stands 
for pentode or 5- element tube; 125 is 
the plate dissipation in watts; and 
B is the version of the tube. 

In some receiving- transmitting types, 
such as the 6L6, the first numeral(s) 
gives heater voltage to the nearest 
lower whole number; the letter (s) 
shows the type; the last numeral gives 
the number of independently- connected 
elements in the tube. 

-end- 

Coin Radios 

PAY OFF! 

Here is a profitable business, year in and year 
out, in any locality. You only put in a little time 
and you'll really earn the profits. 
Console -type limed oak finish. Height 24 ", width 
15 ", depth 13 ". Unconditionally 
guaranteed for 90 days. Each $59.95 

F.O.B. 

Sample $74.50 each 
ó 

of S) 

20 °'ó deposit- balance C.O.D. 

BRADLEY ASSOCIATES 
1652 N. Damen Ave., Dept. RE, Chicago 47, III. 
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Stole a. 

"music qedtr.1 " 
in your own LIVING ROOM (I-404ff 

,1',,.,t- 
cGtiL t_ ¡ G 

`'TC 

\I- V 
C'/ 

/ \ - 
104".2414"Sydnritaity 

reproduction 

the BROOK High Quality All-Triode 
AUDIO AMPLIFIER 

Write for free Technical Bulletin, detailed Distortion 
Analysis & booklet "Better Listening' 

Brook Electronics, Inc., Dept. EF -2 

34 DeHart Place, Elizabeth, New Jaeger 

MANUFACTURER'S CLOSEOUT! 
Every reader knows this famous maker of 
Wire Wound Fixed & Variable Resistors 
Marked General Electric. 
We've bought up a tremendous supply of these and 
now you can buy them below manufacturer's 5000 
lot aces. 

10 WATT FIXED 10 WATT ADJ. 
I -1000 Llst . .75 l-1000 _ti List ..... .1.47 

1 100 5000 80 1250 5000 1 53 
6000 - 10.000 92 6000 - 10,000 1 63 
11,000-20,000 1 03 
22,503- 25,000 1 u8 
30,000 -50,003 1 22 20 WATT FIXED 
Your Cost. Each 24 5 -1000 n List .95 

25 WATT ADJ. 
1000 -02 
60001 12 1 12 

1 -1000 - List 1 87 12,500. 20,000 1 20 
1250 -5000 1 88 25.000 40,000 1 37 
6000 - 10,000 2 03 45,000 -60000 1 58 
12,000- 20,000 2 08 65.000- 80.000 1 83 
25K 2 28 8', 000- 100,000 2 11 

Your Cost. Each .39 

Your Cost. Each .47 Your Cost. Each .36 

50 WATT ADJ. 100 WATT ADJ. 
I- 1000 -_- Ls) 2 37 -1000 List 3 58 
1250 -5007 2 47 1500 -5000 3 67 
6000 - 10,000 2 63 10,000 3 87 
12,000- 20,000 2 83 15,00020,000 4 12 
25,000- 40,000 3 08 25,00040,000 4 37 
50,000- 60,000 ... .3.30 50,000 4 53 
80.000 3 67 75 000 4 75 
100.000 3 92 100,000 4 95 
Your Cost. Each .69 Your Cost. Each 79 

Deduct 10% -Lots of 100 or more. Deduct 20% -Lots 
of 1000 to 10,000. Minimum Order -$2.00 
TERMS: All items F.O.B Washington, D.C. All 
orders $30.00 or less, cash with order. Above $30.00, 
25 per cent with order, balance C.O.D. Foreign or- 
ders cash with orders, plus exchange rate. 

VUN RADIO 
938 FSTREET. N. W. WASH 4. D. C. 

XTALS FOR ALL PURPOSES! 
LOW FREQ. XTALS -F 1 2414 
For SSB. lattice filter, etc. !'r" 
spe. 54th or 72nd harmonic 
channels listed by fundamen- 
tals. Fractions omitted. 

SCR 522 

Xtals 
ins 

/a" OPC. 

BC -61 

Xtals 
2 banana 

plugs 
3 /e" spc. 

374 407 483 508 
375 408 484 509 
377 409 485 511 
379 411 487 514 
380 412 488 515 
381 413 490 516 
383 414 491 518 
384 415 492 519 
385 416 493 520 
386 418 494 522 
387 419 495 525 
388 420 496 526 
390 422 497 530 
391 423 498 531 
392 424 503 533 
393 425 504 537 
394 426 506 538 
395 427 507 
396 431 
397 433 
398 435 
401 436 49 c ea. 
403 437 10 for 
404 438 $4,60 
405 481 

400 
440 
441 
442 
446 
447 
450 
452 
461 
462 
463 

464 
466 
468 
470 
472 
474 
475 
476 
477 
479 
480 

99C ea. 
10 for 
$9.00 

5910 
6370 
6450 
6470 
6497 
6522 
6547 
6610 
7350 
7480 
7580 
7810 
7930 

S1.29 
each 

SPECIAL 
200 Kc xtals 

without holders 
69C each 

3 for $2.00 

2030 2435 
2045 2442 
2105 2532 
2125 2545 
2145 2557 
2155 3202 
2220 3215 
2258 3237 
2280 3250 
2282 3322 
2290 3510 
2300 3520 
2305 3550 
2320 3580 
2360 3945 
2390 3955 
2415 3995 

$1.29 
each 

HAM XTALS -FT 243 HOLDERS -1/2" pin spc. 
4190 6773 7873 1015 5800 6306 6573 7506 7673 
5030 6873 7906 1129 5806 6325 657 7540 77.16 
5485 6906 7940 2045 5825 6340 6600 7573 8240 
6040 7740 7973 3735 5840 6373 6606 7806 
6073 7773 8273 305 5850 6406 6625 7640 
6106 7806 8306 5677 5873 6440 6840 7650 
6125 7840 706 5875 6450 6673 
6140 725 5906 6473 6706 
6173 49C ea. 740 5940 6475 6740 99c ea. 
6175 10 

6206 $4 for 5760 5973 6506 7440 10 for 
773 6273 6540 7473 49.00 

Add 206 for each 10 tats or less for postage and handling. 

SPECIAL PURCHASE Record Changer 
Gen. Instruments 3 -speed Automatic 

Reg. $34.95 
Brand New 

$19.97 

HERE'S A REAL BUY! 

Less than half the orig- 
inal price. Built for 
America's leading dept 
store chain, whose 
name we cannot men- 
tion because of this low 
price. Consists of mas- 
ter station, remote sta- 
tion and 20 ft. of 3 

conductor wire. Can be 
used as a private or 
non -private system. 
115V AC or DC. Brand 
New. Now only $17.95. 
Additional wire per ft. 
.05. 

VARIABLE 
CONDENSERS 

From SCR -522 

2 Gang 25 MMF $1Y9 
per section 

With all purpose car- 
tridge & needle. Plays 
331/3 -45 RPM records auto- 
matically. 

3 Gang 25 MMF $159 
aer section 
Brand New with Con- 
centric Air Trimmers 

Two -Station 
I NTERCOM 

SYSTEM 

BRAND NEW 

onnoly 
w $1795 

NAVY VHF -CW 
Transmitter 

Battery operated 471/2 
V. "B ") and (I!t,V. "A ") 
Frequency 80 lo 105 
MC. uses 2 1G4 Tubes - 
with instruction manual 
-less tubes and Eat - 
feries. 

$4.95 

JUNE, 1952 
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98 rrech11iiÍes 

SENTINEL MODEL 312 
When these sets are inoperative on 

line operation, replace the 1R5 oscil- 
lator tube and the selenium rectifier. 
If the tube and rectifier are good, the 
set will operate at line voltages as low 
as 105. If either unit is weak, the 1R5 is 
likely to stop oscillating when the line 
voltage drops to 112 or lower. 

A three -way set which operates on 
the service bench may not operate cor- 
rectly in the customer's home if the line 
voltage is low. Before returning such 
sets to the owner, always check their 
operation on low line voltage. A Variac 
or other voltage- reducing device can 
be used for this purpose. -Sentinel 
Radio Service Dept. 

STROMBERG- CARLSON TV -12 
The 12J P-1 picture tube in these sets 

is directly replaceable with a 12RP4. 
The operating characteristics of these 
tubes are identical and the latter type 
can be used as a replacement in any 
set using the 12JP4. When making the 
substitution, be sure to use an ion trap 
on the 12RP4.- Stromberg- Carlson 
Current Flashes 

HOWL IN FM SETS 
When using superregenerative -type 

FM receivers like the Fremodyne, a 
howl may be heard during commercials 
on some stations. The stations which 
cause the howl are storecast stations 
which transmit ultrasonic tones to con- 

5/1IG 10 

CHANNEL 
MASTER'S 

141/2 
DB stacked 

fabulous new 

0 Element Yogi 

COMPARE these 10 Terrific Features! 

O IO Elements - more signal, 
less noise, less rear pickup. 

O Highest gain of any Yagi ever 
developed. 

O Over 30% more gain than any 
8 element Yagi. 

O This antenna can be stacked, 
with 78% additional gain over 
single bay. 

O Includes the famous Z -Match 
system. 

O You don't pay for stacking 
bars. 

O Excellent 300 ohm match in all 
installations. 

"Boom Braced" to prevent 
crossboom "bounce which 
causes picture flicker.* 

O Two piece "Swej -Lok" cross - 

boom for simplified stocking, 
handling, and installation.* 

Completely pre -assembled. 

*Low Band only 

LIST PRICES 

ch. 7 -13 ch. 2 or 3 

ch. 4 or 5 28.47 
25.69 

31.94 

$1388 
ch. 6 

CHANNEL MASTER CQ - - MEMBER 

ELLENVILLE, N. Y. 
"35.171.1 ., 

trol the volume of storecast receivers. 
The ultrasonic tone is not heard on 
standard superhets but it beats with the 
ultrasonic quench frequency of the 
superregenerative detector and pro- 
duces an audible howl. This is one of 
the inherent disadvantages of these 
circuits and cannot be eliminated. - 
Charles Erwin Cohn 

( Some listeners of course will pre- 
fer the howl to the commercial.-Ed- 
itor) 

AIRLINE 94WG- 3006A, -3009A 
In some sets, the trimmer capacitor 

strip consisting of C -55A, C -55C, and 
C -55B is physically reversed. This 
places C -55A at the bottom instead of 
the top. These capacitors were wired 
normally. Therefore the 10- 160 -µµf ca- 
pacitor was connected in the HORIZON- 
TAL FREQUENCY CONTROL circuit and the 
40- 370 -µµf capacitor in the HORIZONTAL 
LOCKING RANGE circuit. The correct posi- 
tions of these capacitors are shown in 
the drawing. 

HORIZ LOCKING RANGE 

HORIZ DRIVE 

HORIZ FRED 

C 55A 10.160µµf 

C-55C 40-31011µf 

C 55B 40-370110 

This error does not affect the oper- 
ation of the sets as long as all circuit 
constants remain normal. Variation of 
some components with age may make 
it necessary to run the horizontal -lock 
capacitor at extreme minimum capaci- 
tance and the frequency control at max- 
imum. If it is difficult to set these two 
controls, check the positioning of the 
capacitor strip. The low- capacitance 
unit (10 -160 µµf) should be at the top 
and the two 40- 370 -µµf units at the bot- 
tom.-Montgomery Ward General Ser- 
vice Letter 

AIRLINE 84BR -3004 TV SETS 

The high -voltage winding of the r.f.- 
power- supply coil extends through a 
bakelite subpanel and cannot be re- 
moved without first removing the rec- 
tifier filament winding. The latter wind- 
ing is not considered a part of the high - 
voltage oscillator coil and new coils do 
not have this winding on them. 

To remove the coil: 
1. Unsolder the vinylite- covered fil- 

ament leads from the 1B3 -GT socket. 
Use minimum heat to prevent damage 
to the insulation on the leads. 

2. Loosen the fiber spacer on the fil- 

HV WINDING 

PRI WINDING 

TERMINAL 2 

IB3 SOCKET 

TERMINAL 7 

BAKELRE SUBBASE 

.- INSULATING C WASHER '' VINYLITE COVERED 

FIL WINDING 

RADIO -ELECTRONICS 
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Technotes 
ament winding and enlarge the loop to 
clear the coil form. 

3. Remove the C- washer. Take care 
to avoid damaging the primary wind- 
ing (See diagram.) 

4. Unsolder the other leads to the 
coil form and remove the coil. 

The replacement coil is installed in 
the reverse order. Place the original 
filament winding in the same position 
on the new coil. -Montgomery Ward 
Service Letter 

DUMONT RA -109A 
To reduce snow on weak signals, in- 

crease the a.g.c. delay bias so the sig- 
nal level at the grid of the first i.f. 
stage is high enough to override the 
tube noise of the i.f. amplifiers. To do 
this, substitute an 8.2- megohm resistor 

v26SN7-GT 
AR CLAMP IOME6 

CHAN:, í. TO 8.2MEG AGC TO TUNER 

5 

+150y 

1.2MEG AGC TO IF STRIP 

\A. 

6 270K 

_ .05 680K .005 

TO AGC DET 

for the 10- megohm unit connected in 
the 150 -volt line to pins 4 and 5 of the 
6SN7 -GT a.g.c. clamp and horizontal 
saw -tooth forming (discharge) tube. 
The position of this resistor is shown in 
the partial schematic above. This 
change has been made in all chassis be- 
ginning with No. 0959931.- Dni/ont 
Service News 

OLYMPIC 762, 783, 967. 968, 970 
Horizontal oscillator drift which 

causes the picture to deteriorate into 
bars sloping downward to the left is 
caused by the 150 -µµf mica capacitor 
in the oscillator circuit. Replace this 
capacitor, C75, with a 150 -µµf, 10 %, 
N750 negative temperature coefficient 
ceramic capacitor. This capacitor is 
connected from terminal F of the hori- 
zontal oscillator coil to pin 4 of V18, 
the 6SN7 -GT tube. Reset the horizontal 
oscillator as described in the service 
manual.- 0 /ll,opic Service Bulletin 

BUZZ IN TV SETS 

An annoying buzz is sometimes pres- 
ent in the audio of TV sets which use a 
6T8 as a discriminator and first -audio 
tube. This buzz, which can be heard 
with the volume control turned all the 
way down, is comparatively common 
when the 6T8 is located under or close 
to the picture tube. The trouble can be 
eliminated by placing a well -grounded 
shield over the 6T8 -Hubert L. Frazier 

FARNSWORTH GV -260 
Flashes of light or unsteady back- 

ground illumination can be traced to 
trouble in the d.c. restorer circuit. 
This is usually caused by an increase 
in the value of R40, a 10,000 -ohm resis- 
tor, which changes the time -constant of 
the d.c. restorer. This resistor connects 
to the grid of the picture tube. -Wilbur 
J. Hantz 

-end- 
JUNE, 1 .52 

outsells all others combined 
MODEL 260 VOLT -OHM -MILLIAMMETER 

0I8.% DEALER'S NET 

SIMPSON ELECTRIC COMPANY 

5200 W. KINZIE ST. 

CHICAGO 44 

COLUMBUS 1 -1221 

NEW! MOSLEY m: %- TV COUPLER ... 
.. OPERATES 2 

The Dual -Match is available at most 
TV Dealers and Jobbers. Ask for Cata- 
log Number 902 -the New MOSLEY 
Dual -Match TV Coupler. List Price, 
only $3.95 

TV SETS FROM 1 ANTENNA! 
IDEAL FOR: 

Two Family Homes Apartments 
Other Multi -Set Installations 

Here's a real convenience for folks who have 
an extra TV set in their play -room, den, or else- 
where. It's the new MOSLEY Dual -Match TV 
Coupler that permits two TV sets to operate 
from just one antenna -without one set inter- 
fering with the other. The Dual -Match is efficient, 
compact and low in price. It is easily installed 
without solder to standard 300 ohm transmission 
line. 

MOSLEY ELECTRONICS 
2125 Lackland Road Overland, Missouri 
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1001 

USE PHOTOFACT 

Miscellany 

the world's best Radio and 

TV Service Data ... 

WE'LL PROVE YOU'LL SAVE TIME 

and EARN MORE WITH PHOTOFACT 

FREE 
Service Technicians: 
We'll send you any 
Photofact Folder listed in 
the "PF INDEX and Tech- 
nical Digest." If you 

haven't an Index, get a free copy from 
your local Photofact distributor or write 
for it today. To obtain Free Folder, be sure 
to state Photofact Set and Folder Number 
as shown in the Index. 

NOW -learn for yourself how PHOTO- 
FACT makes your Radio and TV work 
quicker, easier, more profitable! Just get 
and use an actual PHOTOFACT Folder. 
Discover why over 35,000 successful 
service technicians count on this invalu- 
able data daily. No other service gives 
you PHOTOFACT'S completeness, accuracy, 
uniformity and lowest cost. PHOTOFACT is 
the only Radio -TV service data prepared 
from laboratory analysis on the actual 
equipment. Get your FREE Folder now. 
Examine, use, compare. See why you 
can't afford to be without PHOTOFACT! 

NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. Experimenters and others 
may obtain the Photofact Folder by remitting 
amount shown below. 

HOWARD W. SAMS & CO., INC. 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

I am a Service Technician. Send me Free 
Folder No which appears in 
Photofact Set No. (as listed 
in the PF Index). 

I am an Experimenter. Enclosed $ 
Send me Folder No. which 
appears in Photofact Set No. 
(TV- $1.00. AM FM -50c. Record Changer 
or Communication Receiver -75c) 

Name 

Address 

City Zone State 

EASY 

PAY 
PLAN! 

PAY AS YOU EARN! Ask your 
distributor about this amazing 
plan. Only $18.39 puts the en- 
tire profit- boosting Photofact 
library in your shop now! 

ELECTRONIC LITERATURE 
Any or all of these catalogs, bulletins, 

or periodicals are available to you on re- 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 
item. Use your letterhead -do not use 
postcards. To facilitate identification, 
me :ltion the issue and page of RADio- 
ELECTRONICS on which the item appears. All 
literature offers void after six months. 

SUN RADIO CATALOG 
Sun Radio's Catalog No. 52 is a large 

(81 /2 x 11 -inch) book containing 164 
pages. Special attention is called to the 
comprehensive transformer and capac- 
itor sections covering 50 pages, to the 
listings of connectors which take up 
10 pages, and to the industrial sound 
section, containing 12 pages. There are 
also very complete listings of tubes and 
crystals, including special, transmitting 
and industrial types and transistors, as 
well as a great number of small hard- 
ware items. There are two indexes - 
one by product and one by manufacturer 
-and the user is told on the cover just 
where the index is. 

Gratis from. Sun Radio & Electronics 
Co., Inc., 122 -124 Duane St., New York 
7, N. Y. 

SELENIUM RECTIFIERS 
A 28 -page booklet which describes 

rectifier fundamentals, the process of 
manufacturing rectifier stacks, design 
details and applications of these in- 
creasingly important devices. A com- 
plete glossary of rectifier terms is 
included. 

Gratis from General Electric Co., 
Schenectady 5, N. Y. 

PRODUCT INDEX 
A condensed catalog of P. R. Mallory 

products, including mercury batteries, 
capacitors, contacts, rectifiers, resistors, 
switches, vibrators, resistance welding 
necessities, metals and ceramics, and 
tuners. Considerable descriptive ma- 
terial, in language designed to be equal- 
ly readable by engineer and layman, is 
devoted to each set of items, thus mak- 
ing the publication considerably more 
valuable than an ordinary catalog. 

Gratis from P. R. Mallory & Co., 
Inc., 3029 E. Washington St., Indian- 
apolis 6, Indiana. 

1952 HEATHKIT CATALOG 
The Heathkit line now includes 6- 

volt power supplies, intermodulation 
analyzers, audio -frequency meters and 
Williamson audio- amplifier kits as well 
as the older and more familiar pieces of 
test equipment advertised in earlier 
catalogs. All these items are described 
in a 16 -page catalog, which also carries 
some information on Heath Company 
facilities. 

Gratis from Heath Co., Benton Har- 
bor, Michigan. 

COUNTER TUBES 
The radiation counter tubes manu- 

factured by Amperex are described in 
a 22 -page loose -leaf catalog. A six -page 
introduction reviews briefly the history 

ARC -5 XMTR. COILS 
MASTER OSCILLATOR 

#6029 3 -4 MC $1.85 
#6030 4 -5.3 MC 1.75 
#6031 5.3 -7 MC 1.65 
#6032 7 -9 MC 2.35 

POWER AMPLIFIER 
#7247 3 -4 MC 2.19 
#7250 7 -9 MC 2.98 

ANTENNA LOADING 
#6033 3 -4 MC 1.39 
#CO34 4 -5.3 MC 1.25 
#6035 5.3 -7 MC 1.65 

AND 7 -9.1 MC 
AUDIO TRANSFORMERS 

AT501 Hi -Fi Special PRI: 30011 ohms l'- I,See: 
4/16/12'50/20(1 ohms 6n- 111.000(-}. -1 (1b 51) W .$3.49 

ATI52 Hi -Fi Driver PH: 10.000 ohms See: 40 -000 
ohms PP Grids 611 -15 KC /1 III, $1.49 

AT063 Ou'put to H.S. or line PRI: 14,200 ohms SEC. 
8000/600 ohna 51.10 

AT449 III -Fi Driver (31)011 ohms) to P P. output grids 
(4.000 ohms) D10- 10.1)00 Cl. 10 W. 6V6 to PP 
805's $2.39 

AT6661ntercon Input: Spkr ( -4 -8 ohms) to grid (250- 
01(0 ohms) 53.69 

AT415 )'late 118,000 ohms C.T.t to line (125 ohms) 
175 5. -2011 -000 l'Y $1.95 

AT958 )'late (1(1.000 ohms ('.T.) to line V.C. (500/ 
125130 lun.) HI -F1-50 V. $6.95 

AT070 Alike -or -Line (250 ohms) to grid (250.000 
ohms ('.'r.) 51.20 

AT765 Mike -or -Line (0110 ohms) lo grid (50,000 ohms 
I`. T.) 50.89 

1 

AT871 Universal Output 101V RI -Fl 
PRI: 20.1(00 l)Imis l' -P /10.000 Ohms P -P also 

5(100; 41111 ohms. Single End. 
SEC. 5011 15/7.5/3 75/ 1.25 ohms. Response Flat 

P.M. t d h 31i -20 IMO l'orles $4.75 
AT -694 Ili -Fi Output: 3 Watts. 8500 Ohms P -P to 

V.C. (15 Ohms) 12 -1511' l'AI I (II( 51.4 
AT4 -AI: Alike (35 ohm Carbon) to Line 600 ohm '211 

0(1115 $1.1 
AT 649: Line (500 ohmsi to (:rid (75K ohms) .89 
AT -448: Line (bun ohms) to V.C. 16 ohms) 17 d.b. 

Level 51.1 
AT 631: Mike-or-Line (2011 ohms) To Single or P -P 

Grids (511K Ohms) 59 
AT 718 Line (300 ohms) to Line (11110 :i11 Ohms Ile 

spoils. 511- 201ï1' P.M. 1 db 49 
Send M.O. or CH K. Mdse. Guartd. Shpg. Charge 

Sent C.O.D. Price F.O.B. N.Y.C. 
Parcels in Excess of 20 Lbs. Will Be Shipped Rwy 

Express or Motor Freight 
COMMUNICATIONS EQUIPMENT CO. 

131 Liberty St. Dept. C -6 New York City 7, N. Y. 
Phone Di. 9 -4124 

FOR YOUR CUSTOMERS! 
"WHY You Should NOT TRY 

to Fix Your Own TV" 
44 Page book -50ç each 

$1 for 3 Postpaid 

JOHN D. BURKE 
88.14 168th Sf., Jamaica 32. N. Y. 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 

Valuable Manual Yours -FREE! 
Every more of "How to Sim- plify Radio Repairs" is 
packed with on- the -bench. ractieal ideas. Contains 
photos, charts, diagrams - 
po fluff -no vague theory. Ir lain every-day language it 
gives you priceless sugges. 
tion, -new servicing ideas. l'ouH use and benefit iron, 
the experience of experts. 
Partial list f contents: How 
to Localize Trouble; How to Service Amplifiers; How to 
Test for distortion; How to l'est Audio Circuits; How I. 
rest Speakers: How to Fiel 
Faults in Oscillators; How 
to Test Radio Parts -and it's 
all yours-Hies.; No obli- 
gation. 

SEND COUPON OR GOVERN- 
MENT POSTCARD FOR 

YOUR FREE COPY TODAY! -------- --- 
of "How to Simplify I 

( 

FEILER ENGINEERING CO., Dept. 6RC2 
8026 N. Monticello Ave.. 
Skokie, Ill. (Suburb of Chicago) 

Please RUSH my FREE copy 
Radio Repairs." 

Name 

Address 

City Zone ....State 

RADIO -ELECTRONICS 
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The "Fittingest" thing you ever saw .. . 

l%IALLORY 
MIDGETROL 

Dual Concentric Volume Controls 

FIT 'EM FAST ... FIT 'EM EASY 
In just five steps that take less than five 
minutes, you assemble a dual control that gives 
you the precise resistance values you need. 

Directions arcs short, easy to follow and you 
need no special tools ... no soldering. 

Front and rear sections are factor. -cmbled 
and inspected. 

Instant AC switch attachment without con- 
trol disassembly. 

MAKE YOUR CUSTOMERS HAPPY 
Longer lasting resistance elements even in 
extremes of temperature and humidity. 

Better and more accurate taper curves result- 
ing from precision processing methods. 

No pigtail connections to break - thanks to 
Mallory's exclusive sliding contact that gives 
EXTRA quiet operation. 

Minimum wobble with Mallory exclusive two- 
point shaft suspension. 

StiveNoll 
% 

'WV 
1 

So Versatile are Mallory Midgetrols 
-both standard and dual -that they 
reduce by 40% the cost of inventory 
needed to service the 10 most popular 
makes of radio and TV sets. 

You can build more than 10,000 different combinations with 
Mallory Midgetrols and do it fast ... easily. Each dual 
control you build duplicates exactly the control it replaces. 
The Mallory Midgetrol Line, in addition to dual concentrics, 
includes round shaft, standard controls with the advantages 
of stable, two -point shaft suspension, instant AC switch 
attachment. Ready adaptability to split -knurl and flatted 
type knobs. 

P R. MALLORY 6 GO Inc 11.9 
ALLOR 

CAPACITORS CONTROLS VIBRATORS SWITCHES 
RECTIFIERS VIBRAPACK* POWER SUPPLIES 

A P P R O V E D P R E C I S I O N P R O 

RESISTORS 

FILTERS 
Reg. U.S. Pot. Off. 

DUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Get oufira 
with RCA's new 

Sales and Servicing aids 
toinors 

and watch 
your business grow! 

RCA TUBES 

0í414 riv6Vir, ea 

ILLUMINATED FLASHING 
WINDOW DISPLAY 

for The FM*0 

NEVER BEFORE has RCA made available to you 
such a varied and colorful assortment of Radio - 
TV Sales and Servicing Aids to help you build, 
your business -the most comprehensive and 
useful promotions in the industry. You'll find 
all the basic business builders ... from traffic - 
stopping illuminated "Service" signs and dis- 
plays to colorful mailing pieces and souvenir 
gift items, to build your local reputation as 
"TV -Radid Service Headquarters." 

In addition, RCA offers you top -flight tech- 
nical publications such as the famous "Pia-0- 
Guides," the "Triple Pindex" with tube base 
diagrams, "RCA Kinescopes" ... and the new, 
authoritative book on "TV Servicing" ... to 
make your job easier and more profitable. 

For the whole exciting story, ask your RCA 
Tube Distributor today for your free copy of the 
colorful brochure "In Focus for '52," that de- 
scribes and illustrates 33 dynamic Sales and 
Servicing Aids to help you cash in on the fast - 
growing TV -Radio service business. 

"TELEVISION SERVICE 

CPMPI.IGN KIT" 

TV-RADIO SERVICE 

/LUCITE" CLOCK -SI 

INDOOR ILLUMINATED 
"FIREGLOW" SIGN 

SERVI 
MIE USE RCA ELECTRON 

IR 

FOCUS 
FOR '32 

_ ---_ 
Get this Free Brochure Today from 
your local RCA Tube Distributor. 
Read all about RCA's plans to pro- 
mote your business right now. 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N. J. 

"REPEAT SERVICE" 

LABELS 
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tAl) 1 

MI II 

41 N 

JULY 1952 

CS 
LATEST IN TELEVISION SERVICING AUDIO 

30 
u. S. and 

CANAPA 

CERNSBACK, Editor 

1 

AUDION AND TRANSISTOR 
TWO ERAS IN ELECTRONICS 

See page 4 

In this issue: Loudspeaker Crossover Networks 
Diagnosing TV Troubles Simple Echo Box 
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AN 
EPLA 

a dQ inif itnprovrnnt( Q 

Better performance neans better customers paying better prices for yo 

better service, thanks to better Du Mont Teletrons. Why settle for less? 

them it's a Du Mont and you'll sell them on your service. 

Allen B. Du Mont Laboratories, Inc. 

Clifton, N. 1. 

'trade mark 
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BE A SUCCESS AS A 

RA x:10- ELEVISIO 
TECHNI IAN 

7.EfM(üa,n. 
Ikea* Mi 

Inllt 

Araericla s fast Growing Industry Offers You 

I. EXTRA MONEY moo 
IN SPARE TIME 

EXTRA PAY IM 
t _ - ARMY, NAVY, 

a AIR FORCE 
II y expert to go into military rlsiire mail 
o.rcn NOW. Knowing Radio. TV. El 

r dp you get extra ,anls. extra p g- , dal 
rn n,g duly a pay up t several times . le's base pay. You a also ',repot. dnlot 
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Editorial 

53 Million TV Sets by 1960 

. unlimited rislns are opened for television . . . 

iN THE past we have been highly optimistic about the 
future of the electronics industry -and sometimes we 
have been criticized for it. It appears now that perhaps 
we held our enthusiasm too firmly in check. 
In a forecast made last month, Dr. W. R. G. Baker, vice 

president of the General Electric Company and generai 
manager of its electronics division, declared that more 
than 53,000,000 television receivers would be in operation 
by 1960. This would constitute a 300'/, rise over present - 
day receivers, which now number around 18,000,000. This 
is 5,000,000 more than the number of homes which may 
reasonably be expected to have electricity by 1960. Dr. 
Baker also indicated that there will be a very substantial 
increase in the number of television sets in clubs, bars, 
and many other non -home locations. 

What did Dr. Baker have in mind when he said that 
5,000,000 more sets would be used than the number of 
houses wired for electricity? Obviously either a significant 
percentage of homes will have more than one television 
receiver (this closely parallels the present vogue of mul- 
tiple radio sets in the home) or, there would be battery - 
operated television sets, now practically unknown. 

The latter, in view of the terrific strides made by elec- 
tronics recently, now looms as a certainty. The reason, of 
course, lies in the transistor -electronics' latest wonder 
child. To us it seems certain that by 1960 there will be 
millions of such battery television sets, and most of them 
will be portables for home and outdoor use. This again 
would parallel the vogue of portable radio sets, which has 
been on the upgrade during the past few years. It is cer- 
tain, also, that these receivers will parallel the engineering 
of some of our present radios, which can be either used 
as straight portables with batteries, or can be plugged 
into any handy electric outlet. 

Indeed, if we add the portable television sets to the sta- 
tionary ones, we will find that by 1960, Dr. Baker's 53,- 
000,000 -television -receivers forecast may well be exceeded. 

Add to this dizzying pyramid of television receivers, 
color television, which will be here long before 1960, and 
it will be found that many more millions of television 
receivers will have to be added to the grand total. 

From the present outlook, it would appear that when 
color television sets are finally placed upon the market, 
they will be operated by compatible means. That is, pres- 
ent-day receivers will be able to receive color telecasts 
in black and white just as they do now, while color tele- 
vision sets will, of course, have full color. This inevitably 
means that many homes, public places, hotels, etc., will 
have a multiplicity of sets, the old ones receiving in black 
and white, the new ones -installed in another location in 
the building or in another room -in full color. 

It remains to be seen what the impact of color tele- 
vision will mean to the public, but from the meager expe- 
rience that we have had with color television so far, it 
seems reasonably certain that once color television re- 
ceivers are made, the manufacture of black and white sets 
will lag far behind color sets. Indeed, it would appear that 
within 25 years, the black and white television receiver 
will be on a par with the crystal set today! 

One of the largest television outlets in the future prob- 
J'U LY. 1952 

By HUGO GERNSBACK 

ably will be our larger hotels. Just as most frst -class 
hotels today have radios in every room, so they will have 
television in every room, if they wish to be up -to -date and 
give their guests every facility that Americans demand. 
While television sets are costly, by 1960 they will be as 
much a hotel necessity as the proverbial bath tub, and no 
up -to -date hotel will wish to be without them. How many 
millions of television sets will be installed in hotels be- 
tween now and 1960 is anyone's guess. One thing is cer- 
tain, the quantity will be enormous. 

The small and medium size hotels will probably furnish 
regulation TV receivers to their guests on a rental bas`:s 
at so much a day, as is the present custom. The big hotels 
however, of 300 rooms and up, even today find it a nuisance 
to send up sets from their store rooms -the wear and tear 
is too great and the manpower requirements often impos- 
sible. Then there is the inevitable antenna problcm- 
always a difficult one in large congested cities. 

The future large -hotel television receiver will 'y 
he compact, the size dependent upon the screen dimen 
The main component will be a television tube, power sup- 
ply and speaker with a switch for the different channels. 
A central point will feed the amplified TV impulses to ea-h 
room. This system also eliminates the antenna nuisance. 
Such hotel television receivers will be reasonable in pric,i, 
yet they will bring in as good a picture as a complex 
regulation set. 

At the present time, practically all hotels eharge a > ee 
for television receivers in hotel rooms. It is quite possible 
that by 1960 most hotel -room television sets will be coin - 
operated. We already today have such receivers in many 
hotel and motels. You feed the set either quarters or dimes 
and thus have its use for a certain length of time. Most 
guests do not object to this; the coin -operated television 
sets also will pay their way, making the installation at- 
tractive to the hotel management. 

In the future the hotel television set also may help 
advertise the facilities of the hotel. Many of our big hotels 
have night clubs and public dining rooms, all of which 
can be televised throughout the hotel, thus at a given time 
guests can see what is going on in the public roams of the 
hotel. To be sure when it comes to night clubs located in 
hotels -which feature high- priced entertainers -the hotel 
may not wish to televise such shows free, but they may 
give you a short "peek" once in a while, just as the motion 
pictures do in advertising their coming attractions. This 
usually has been good business for the motion picture in- 
terests and will probably prove itself to hotels as well. 

While we are on the subject of electronics, Dr. Baker 
also predicted that one of the major increases in the use 
of electronics would be the elimination of electric meter 
reading as done at present -by humans. Household elec- 
tric meters will be read electronically in the future, ac- 
cording to Dr. Baker, and while such applications will be 
costly, they are feasible, because industry must cut costs 
and servicing. 

In our November, 1951, issue, we predicted that by 1960 
the electronics industry would reach a turnover of $10,- 
000,000,000. It now appears that our prediction will prob- 
ably be found far too conservative. 
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26 Electronics 

THE FUTURE OF THE 

The "Father of Radio" 

sees transistors 

and tubes inseparable 

active partners 

By LEE de FOREST 

IF IN the year 1912 some editor had 
requested of me an article on the 
"Future of the Electronic Tube," I 
probably would have felt quite as 

incompetent and short -sighted a proph- 
et of the developments of that, my 
most outstanding invention, the grid 
amplifier and oscillator tube, as I feel 
today as Mr. Gernsback requests from 
me an outlook over the future of the 
transistor, that possible successor of the 
grid tube. 

In 1912 I had already accrued the 
benefit of six years experimentation 
with the electron tube, whereas today 
I have had little experience with these 
delightful little transistor midgets re- 
cently handed to me, ready made, by the 
Bell Laboratories. 

The transistor is as yet far too 
young a baby for even its most in- 
timate engineering parents, under the 
astute guidance of Dr. William Shock- 
ley, to predict with absolute certainty 
its future possibilities, the degree or 
scope of its acceptance by the engineer- 
ing and manufacturing professions, its 
unquestionable advantages, and its in- 
herent limitations. 

When Admiral Ellery Stone, presi- 
dent of the All America Cables and 
Radio Corporation, recently informed 
me that his ever -progressive company 
was now estimating a proposed trans - 
Atlantic coaxial relay cable, similar to 
that which the A. T. & T. Co. recently 
laid between Key West and Havana, I 
remarked that of course his engineers 
would use transistors in place of the 
22 -year -life triode tubes now in the 
Havana cable for two important con- 

Cover Feature 

TRANSISTOR 

Dr. de Forest's granddaughter, flanked by the inventor (right), and Admiral Ellery 
W. Stone, unveils the bust presented to l'ale University by The ale Forest Pioneers. 

siderations: first, the great saving in 
electric current which the 30 or 40 
cable -enclosed amplifier groups would 
demand (transistors vs. tubes) ; and 
second, that the life of the transistors 
would be eternal -the relays would 
never need replacement. To my amaze- 
ment, Admiral Stone replied that as yet 
no one knows what is the useful life of 
the transistor! 

Later conversations with Dr. Shock- 
ley and other Bell Laboratories engi- 
neers confirmed this uncertainty as to 
the life endurance of the transistor, con- 
tact or junction types. The device is 
yet too young to afford positive knowl- 
edge regarding its useful life. Although 
one would naturally feel justified in 
assuming it to be eternal, it is actually 
"indefinite" today, for the reason that 
the transistor crystal is a synthetic 
compound, made up, in molten state, of 
germanium plus one or several other 
elements as impurities (gallium, ar- 
senic, and others). It is conceivable, al- 
though apparently highly improbable, 
that a gradual dissemination or diffu- 
sion of the injected impurities which 
might in time occur would act to alter 
materially the initial amplifying char- 
acteristics of the presently preferred 
junction type of the transistor. 

It must be recognized that transistor 
development is today in a state of flux, 
being carried on independently in each 
of a substantial number of independent 
laboratories: Bell, RCA, Sylvania, 
Westinghouse, Hazeltine, and others, 
all operating under licenses from the 
Bell Laboratories' parent patents. The 
sum of all the knowledge and manufac- 

turing know -how that is certain to re- 
sult from all this intensive investiga- 
tion ultimately may make appear quite 
rudimentary all that is known today 
regarding this amazing little triode, 
the transistor. For, after all, the tran- 
sistor, like its predecessor, the audion 
tube, is a triode. The two instrumen- 
talities have this in common: both are 
triodes, three -electrode devices, and 
both amplify electronically -one using 
free electrons in vacuo or in gas, the 
other using electrons bound (not very 
tightly) to solid metal, where they can 
yet hop, skip, and slide about, like 
bunker marbles, from hole to hole. 

Obviously the prime basic advantage 
possessed by the transistor over the 
audion tube is its smallness. In bulk 
the transistor is less than one quarter 
that of the smallest sub- subminiature 
tube. Twenty of them could be packed 
within the envelope of a normal -sized 
miniature tube. This fact alone proves 
its great advantage in every case where 
amplifier space is an important item. 
Unquestionably the transistor will soon 
replace vacuum tubes in all hearing-aid 
devices, in all proximity fuses, in self - 
guiding missiles. Its indestructibility 
under terrific shock and impact indi- 
cates the absolute certainty of its em- 
ployment in possible future warfare. 

Already the Western Electric Com- 
pany is turning out a thousand contact - 
type transistors per day, all of which 
are at present for the U. S. Govern- 
ment. The cost is estimated -so I am 
informed -at more than $10.00 each, a 
figure which soon should be greatly re- 
duced. 
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Electronics 

COLLECTOR BASE EMITTER 

In all types of calculating machines, 
regardless of its noise factor or any 
other shortcomings inherent in today's 
transistor (which are certain to be 
reduced or eliminated by the research 
now devoted to the problems) there are 
great advantages to be derived by its 
use, as against the shortcomings of the 
electron tube. 

Where operations are enormously in- 
volved, communications by elaborate 
permutations and combinations of an 
on -off, yes -no, dot -dash, or 0 -1 sym- 
bolism, the "flip -flop" circuits employ- 
ing transistors offer the ideal in sim- 
plification. I have in mind especially 
that great marvel in electronic cal- 
culating and computing machines, the 
IBM selective- sequence electronic cal- 
culator, which now occupies three sides 
of a gigantic hall on Madison Avenue, 
New York City, and comprises among 
its labyrinthian circuits and relays 
6,000 electron tubes, occupying a tube 
rack some 150 square feet in size. Bar- 
ring the space required in the rear 
for the essential conductors, this tube 
area coald now be reduced to one -fif- 
tieth of the present required board area, 
with corresponding reduction in cathode 
heating requirements. 

A tremendously useful field for the 
transistor of the future will include 
every type of calculating machine, 
where compactness and durability of 
electron- operated components are de- 
sirable or essential features. 

Certain limitations on reduction of 
space requirements are imposed upon 
the designer of such apparatus in the 
future by the unavoidable space re- 
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Cutaway view of j mo- 
tion -type transi -tor 
cartridge, showing the 
relationship between 
the base, emitter, and 
collector electrodes. 

SINGLE -CRYSTAL 

GERMANIUM BAR 

quirements of the electromagnets and 
the necessary cabling requirements. But 
in the realm of calculating machines the 
advantages of the transistor over the 
heretofore employed electron tubes are 
obvious. 

In the field of radio and television re- 
ceivers, it is yet too early to speak with 
authority as to just how far the sub- 
stitution of the solid -bound electron for 
the vacuum -free electron can be ad- 
vantageously carried out. Unquestion- 
ably there will be such radical substitu- 
tions in many types of radio and tele- 
vision receiver and amplifier circuits. 
The day is coming when, by virtue of 
the small volume of the transistor units 
in miniature printed circuits, the dimen- 
sions of present television chassis will 
appear gigantic by comparison. The 
match -case radio receiver and the 
pocket -size television chassis will make 
possible radical price reductions. 

The recent banquet in New York, honor- 
ing Dr. Lee de Forest for his invention of 
the three- element electron tube, was given 
by The de Forest Pioneers, a group of past 
and present associates of the noted in- 
ventor. In reporting the event in "The 
Radio Month" column of last month's 
RADIO- ELECTRONICS, sponsorship was inad- 
vertently attributed to The Radio Pioneers, 

another organization whose members have 
contributed notably to the development 
of modern electronics. 

We will still demand loudspeakers 
rather than head -telephone sets, and 
will demand kinescopes of ever enlarg- 
ing dimensions -at least until the fu- 
ture "projector lens" popularize- the 
roll -down, roll -up, wide -angle viewing 
screen in the home. 

Would God that the cultural improve- 
ments in television programs were as 
certain as are the engineering improve- 
ments hereinabove visioned! 

After all is said of the transistor and 
its wide horizons of utility, it will be 
found that for certain purposes and 
employments the audion tube will con- 
tinue to maintain its present indispen- 
sability; and unquestionably the te;rode 
and pentode tube will continue to per- 
form circuital functions not so readily 
achieved by any type of triode vacuous 
or solid- state. Especially will such con- 
siderations dictate circuiting designs 
where factors of larger voltage and 
grid -control are dominant. 

As yet we know very little regarding 
the power limitations of the colic -mat- 
ter type of amplifier, having in mind 
also its frequency limits, defined to- 
day by the inverse capacitance limita- 
tions inherent to the transistor type of 
detector and amplifier. 

Certain it is, however, that this new 
type of triode amplifier, typified ry the 
transistor and its kin (already dis- 
covered and soon to multiply) in today's 
new solid -state physics, is destined 
greatly to alter our heretofore -held 
concepts of the practical application of 
electronics to the multifarious p_-ojects 
to be faced by the engineer. 

-end- 
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28 Television 

FLYBACK 
SQUEAL 

Methods of quieting squeal from horizontal flyback 
transformer are described in detail in the text. 

By FRED SHUNAMAN 

ALETTER from Leo W. Maki, 
printed in our March issue, 
has aroused more comment 
than any communication in 

several years. He complained about 
"the worst form of TVI" which to him 
was "the nerve -racking, insanity - 
producing whistle heard in all TV 
sets." This 15,750 -cycle note, he said, 
is heard by about half the TV viewers 
under 30, and is a reason why many 
people will not buy a set. 

The letter was not taken too seri- 
ously by the RADIO -ELECTRONICS edi- 
torial staff (most of whom are over 30) 
and some members even wondered if the 
writer might not be a crank. He him- 
self admitted: "Magazines, books, and 
other sources that cover TV, blithely 
ignore it." One of the staff remembered, 
however, that his wife could always 
tell whether the TV set was on or not - 
even with brightness and volume con- 
trols turned all the way down. She said 
it was because of a whistle the receiver 
emitted. The letter was printed without 
comment and with no idea that that it 
would get more answers than any let- 
ter which has appeared in the com- 
munications section in recent years. 

The first response -from a Washing- 
ton, D. C. technician -took the matter 
rather lightly. The Washington man 
stated in part: "Many of my customers 
are under 30 years of age and I have 
never had complaints of this nature.... 
If Mr. Maki is troubled with headaches 
I would suggest that he check the hori- 
zontal frequency and turn the volume 
of the TV set to normal room level." 

Service technician David C. Graves 
of Barnesville, Ohio, was more familiar 
with the situation. He reported: "We 
had a 17 -inch table model on which the 
complaint was a very loud audio whis- 
tle. I could not hear it, and thought 
perhaps the customer might be fooling 
me. The noise is the 15,750 -cycle hori- 
zontal sweep frequency, and is due to 
mechanical vibration either of the 
chassis or the horizontal output trans- 
former core. Since that first complaint, 
I have experienced the same circum- 
stance several times, and have always 
been able to eliminate the sound by 
simply tightening nuts and screws till 
the vibrating part is damped down. 
Elimination is easy enough, but in my 
case I have to use somebody else's 
ears!" 

But there are TV repair technicians 
under 30 years- plenty of them. Have 
they all been immunized to the near - 
ultrasonic sound? Service technician 
John W. Carey of Hopkinton, Mass., 
writes: "I must heartily endorse Mr. 
Maki's complaint. . . . Being a "dog" 
myself, the only thing I can suggest is 
a 7 -inch electrostatic set. At a manu- 
facturer's school I asked one of the 
instructors what to do about the trou- 
ble. The answer was a laugh and the 
advice to find a set the customer couldn't 
hear." Mr. Carey would like to see the 
problem solved "if only for comfort on 
the service bench." 

What can be done about it 
And a solution gists in more than 

one forni. Elmer Cummings of Oakland, 
Calif., referred us to our own maga- 
zine. The answers, he says, are in the 
August and November, 1951, issues. 
The August item, a Sentinel service 
note, states that a steady or intermit- 
tent squeal in models 419, 420, or 423 
may be caused by mechanical vibration 
in the horizontal output transformer. 
To eliminate it, pour Glyptal or similar 
cement between the U- shaped channel 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


brackets and the iron core (point A in 
the figure). Then, with a pair of pliers, 
squeeze the channel brackets until they 
touch both sides of the core, being care- 
ful not to damage the coil. If the coil 
is loose on the core, push wedges B to- 
wards the coil's center, using additional 
wedges if necessary. If the noise doesn't 
stop, tighten the screws C, apply Glyp- 
tal to the cardboard sleeving D so it 
is glued to the core, tighten nuts on E, 
and make sure all leads are dressed 
away from the transformer, being 
especially careful with the lead going 
to the fuse. 

A similar suggestion is made in the 
Television Clinic, November, 1951. Matt 
Mandl suggests curing "transformer 
si: =.," by boiling the transformer in 
sealing compound. On direct inquiry, 
Mr. Mandl confirmed that large num- 
bers of young people hear the squeal, 
and that in one of his classes at Temple 
University, "most of the students" 
heard it. "Some youngsters," he said, 
"'actually have a rise in the reception 
of higher frequencies. In such instances 
the 15,750 -cycle squeal would sound ab- 
normally loud. Evidently Mr. Maki has 
a 'resonant hump' around that fre- 
quency. This is unfortunate and it 
would almost seem that television is 
not for him." Mandl goes on to suggest 
"proper drive adjustment and a well - 
designed horizontal output transformer 
and yoke" as a means of minimizing the 
squeal. 

J. W. Richards, Lakeland Television, 
Warsaw, Ind., refers to Stewart - 
Warner service notes: "Careful inspec- 
tion of the flyback transformer for 
loose turns or leads, coating it with a 
compound such as Insu/ex, and proper 
lead dress around the width and linear- 
ity coils will aid materially in correct- 
ing this fault." 

One or two correspondents appear to 
believe that the sound comes from the 
speaker, and suggest low -pass audio 
filters. These would not help -the sound 
comes directly from the transformer, 
not through the speaker. Those whose 
hearing goes up past 15,750 cycles hear 
the whistle at the same level regardless 
of the volume control setting. And the 
audio system of the average TV is a 
fairly efficient filter for frequencies 
above (and considerably below) 15,000. 

The 15,750 -cycle audio squeal un- 
doubtedly does annoy some listeners to 
the point of going without television. 
It probably mars reception for many 
listeners who may feel (as Mr. Maki 
reports children commonly do) that it 
is an unavoidable part of the program. 
Any work done to kill this whistle is 
certainly }north while. And there may 
be another dividend. It is quite possible 
that transients set up by vibrating 
parts in the field of the horizontal sweep 
coils may a factor in producing the 
oscillations which interfere with nearby 
broadcast receivers. Measures taken to 
remedy the high -audio squeal may help 
reduce or eliminate the r.f. hash which 
infuriates the surviving radio listeners! 

-end- 
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21MC HAMS AND TVI 

TVI from 2I-mc stations appears in sound 
i.f. Realigning set removes the trouble 

RICHARD I. BALDWIN, W1IKE* 

OMETHING new has been added - 
amateur radio occupancy of the 
21.0 to 21.45 -mc band. As a serv- 
ice technician, make a mental 

note of this; it will undoubtedly cause 
TV set owners to call on you for advice 
and assistance. Amateur operation on 
these frequencies will create some inter- 
ference problems. Two things must be 
kept in mind. First, such interference 
is not the fault of the amateurs' trans- 
mitters. Second, in most cases you can 
readily eliminate such interference by 
i.f. realignment. 

So that there'll be a better under- 
standing of the situation, let's briefly 
review 21 mc history. In the latter days 
of the war the United States proposed 
that a new band for amateurs be estab- 
lished in the vicinity of 21 mc. As a 
result of the Atlantic City conference 
in 1947, the band 21.0 to 21.45 mc was 
earmarked for amateurs. However, it 
was not until May of this year that they 
were permitted to use that band. 

Meanwhile, the manufacturers of TV 
receivers decided to use the frequencies 
21.25 -21.9 mc as the frequency range of 
the i.f. sound channel. When this pro- 
posal was announced by the Radio Man- 
ufacturers Association, the American 
Radio Relay League protested and 
pointed out that amateurs were sched- 
uled to occupy a band of frequencies in 
that region. Nevertheless, RMA adopted 
that i.f. sound channel in 1946. 

Realizing that eventually there would 
be trouble, the League secured per- 
mission from FCC to conduct special 
tests on 21 mc, to determine just what 
interference would result from amateur 
transmissions on that frequency and 
what could be done about curing or 
preventing it. A special station was set 
up outside New York City and obser- 
vations and tests were made for several 
months. These tests, conducted by the 
national organization of amateur radio 
operators, are going to make it easy for 
you to overcome interference to TV sets 
with 21 -mc. i.f.'s resulting from ama- 
teur transmissions on the 21 -mc. band. 

This type of interference either re- 
duces or entirely wipes out the TV 
sound. Depending on whether the TV 
set is intercarrier or not and on 
the nature of the interfering signal, 
there may be miscellaneous effects on 
the picture. This interference will be 
more severe on TV sets whose sound 

Assistant Secretary, ARRL 

29 

Efficient stations like this can m use 
interference on sets with 21 -mc 

AMATE RBAND 

240 21.25 21.45 i .9 

IF SOUND CHAN IF SOUND CHAN 

INTERFERENCE NO IN- ERFERENCE 

TVI is unavoidable when sets' i.f.'s are 
in range covered by black bar. Realign- 
ing i.f.'s to 21.9 -mc will cure trouble. 

i.f.'s are in the vicinity of 21.25 mc. It 
can be eliminated or largely reduced by 
moving the i.f. up as far as possible in 
the direction of 21.9 mc. Certainly you 
should make an effort to move the i.f. 
up above 21.45 mc, which is the upper 
edge of the amateur band. 

Newer TV sets are coming out with 
i.f.'s in the vicinity of 40 mc, and 21 -mc 
amateur transmissions will probably 
cause little difficulty. But there are still 
a good many of the older models around. 
In most cases realigning the i.f.'s to 
bring the sound channel at least above 
21.5 mc will do the trick, but don't aver - 
look the possibility of traps in the an- 
tenna lead -in, or a high -pass filter. 

We repeat again that this 21 me i.f. 
pickup interference resulting from ama- 
teur transmissions on the 21 me band is 
definitely not the fault of the amateurs, 
and the amateur can do nothing to 
improve the situation at the transmitter 
end. It results from an unfortunate 
choice of intermediate frequencies by 
the TV manufacturers, but it's the sort 
of thing you can easily cure. In other 
words, here's a good way for you to 
improve your customers' TV set and 
your reputation as a skilled technician. 

-end- 
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CAN YOU DIAGNOSE THESE 
By JOHN B. LEDBETTER* 

WHILE the picture tube screen 
is one of the most reliable 
test instruments for diagnos- 
ing and tracing receiver 

troubles, it is not infallible. Here are 
a few effects which can easily be mis- 
interpreted. How many can you diag- 
nose correctly at first glance? 

Increase in vertical and horizontal 
size; loss of brightness (Photo A). This 
trouble cm ld be hard to find. The symp- 
toms indicate a loss of high voltage, 
which ordinarily suggests a defective 
high -voltage rectifier or horizontal out- 
put tube, a leaky high -voltage terminal 
or filter capacitor, or similar trouble in 
the h.v. supply. In this ease the trouble 
was caused by a poor connection under 
the rubber hood at the second -anode 
contact of the picture tube. The resul- 
tant arc caused the drop in high voltage. 

Vertical keystoning (Photo B.) Caused 
by a short circuit in one of the vertical - 
deflection coils. A similar short in the 
opposite half of the vertical windings 

,would cause keystoning in the opposite 
direction. Although this trouble is not 
rare, it can result in wasted time if you 
attempt to repair or trace the short. 
(Most shorts occur deep within the 
windings.) Yoke replacement is the 
only remedy. 

Similar troubles may occur in the 
horizontal deflection coils. In this case, 
keystoning would appear at either the 
top or bottom, depending on which half 
of the coil is affected. Yoke replacement 
is necessary here, too. 

Vertical black lines at left of screen 
(Photo C). In most cases you would de- 
scribe this trouble as Barkhausen os- 
cillation or incorrect adjustment of hori- 
zontal drive. It was actually caused by 
an arc at the solder connection to the 
plate cap of the 1B3 -GT. The arc evi- 
dently generated frequencies which ap- 
proximate those usually developed by 
Barkhausen oscillation. Be sure to 
check all such points for poor solder 
connections, loose or corroded mechani- 
cal connections (plate caps and high - 
voltage fuse connectors), sharp bends, 
F.npineer. NARC-T9 

and protruding solder edges, when the 
usual checks for Barkhausen oscillation 
and horizontal drive misadjustment do 
not locate the trouble. 

Vertical foldover (Photo D and Photo 
E). This trouble is not unusual, but a 
knowledge of its various sources can 
save a lot of time in checking the verti- 
cal sweep circuits. The "curtain- raising" 
effect (Photo D) is probably the most 
common. This is usually caused by a 
leaky grid- bypass capacitor in the ver- 
tical oscillator circuit, a leaky coupling 
capacitor in the vertical output stage, 
or a changed value in the vertical os- 
cillator cathode circuit. These corre- 
spond to C304, C312, and R304 in Fig. 
1. (This is part of the vertical sweep 
circuit in current G -E receivers). 

Complete vertical foldover (Photo E) 
is caused by leakage across one of the 
integrating capacitors (C37 in Fig. 2). 
This circuit is used in the G -E 810 and 
in other receivers. When this is re- 
placed, be sure to check the series re- 
sistors, and replace the other integrat- 
ing capacitors at the same time. Use 
600 -volt units for replacement. 

"Pie -crust" oscillation (Photo F). Or- 
dinarily caused by an open or defective 
capacitor in the horizontal oscillator 
grid circuit. In receivers which use an 
r.f. or kick -back high -voltage power 
supply, this can he caused by stray or 

12SN7 -GT 
VERT SWEEP GEN d BLANKING 

470µµf 

direct coupling between the power sup- 
ply and the kinescope leads. (In the 
Motorola VT -71 and similar receivers, 
direct contact between the power- supply 
shield can and the metal shield around 
the picture tube neck will cause "pie - 
crust" oscillation. This can happen if 
the insulating sheet between the two is 
left off or moved.) A similar effect can 
result if the ground return of the pic- 
ture- tube grid circuit is not making 
good contact with the chassis. 

Horizontal retrace (Photo G). This 
trouble shows up in many receivers 
converted to larger- screen picture tubes. 
In most cases, it is due to the use of 
too large a capacitor across the hori- 
zontal output winding, or failure to 
change the horizontal output trans- 
former when picture tubes having dif- 
ferent deflection angles are used. (The 
retrace in either case is too slow.) If 
the receiver has not been modified or 
converted, a simple circuit like Fig. 3 
will usually correct the trouble. (This 
circuit, suggested by G -E, supplies nor- 
mal B plus voltage to the picture tube 
accelerator grid during the horizontal 
scanning period, but applies a negative 
blanking pulse during the retrace.) Re- 
move the capacitor from one side of the 
horizontal deflection coil. (This is 
shown as 47 µµf in Fig 3 but may be 
a different value in other circuits.) Re- 
place this capacitor with a piece of 72- 

TO BLANKING CIRCUIT 

.01 47K 

FROM 82K 39K 
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AAre 

.001¡ .002 l R 

µµf 1100K 470 
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Fig. 1- Partial schematic of vertical sweep circuits in recent G -E receivers. 
RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Television 31 

TV TROUBLES? 
ohm coaxial about 12 or 14 inches long 
(the length will depend on the size of 
the capacitor removed; some experiment 
may be required.) Disconnect the lead 
to pin 10 of the picture tube and tape 
it out of the way. Then connect the co- 
axial as shown. Do not ground the co- 
axial shield. Tape the coaxial to the 
neck of the picture tube as its length 
requires. 

Striations or vertical ripple (Photo 
H). Would you diagnose this as "ring- 
ing" or oscillation, or trouble in the 
damper circuit? Actually, this trouble 
is due to cross -talk from the horizontal 
sweep circuit into the vertical deflection 
coils. One source is the capacitor which 
shunts one half of the horizontal de- 
flection winding. This capacitor is used 
to eliminate cross -talk by balancing 
each half of the horizontal winding to 
ground. If the capacitor is leaky, open, 

8.2K- 1/2 VERT MULTIVIB 

75K 

Fig. 2- Vertical -sync integrator circuit. 
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PIN N °IO 
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Fig. 3- Horizontal retrace elimination. 
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Fig. 4 -G -E 805 voltage- doubler circuit. 
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or has changed value, the balance is 
upset and the horizontal pulses cause 
amplitude modulation of the vertical 
deflection coils. If replacing this capaci- 
tor does not correct the trouble, the de- 
flection yoke is probably defective. 

Photo I and Photo J. These effects 
are unusual and apparently indicate 
horizontal foldover or damper troubles. 
Actually, both are caused by open filter 
capacitors in the low- voltage power sup- 
ply. These troubles occurred in a G -E 
805 (see Fig. 4), but could also hap- 
pen in similar receivers. In Photo I, 
filter capacitor C373 (Fig. 4) is open. 
This reduces the 265 volts which sup- 
plies the horizontal output and damper 
tubes and causes the extreme foldover at 
the left. In Photo J, the alternate dark 
and light vertical bars (left to center 
of raster) and the large white area at 
the right are caused when filter capaci- 
tor C374 in Fig. 4 is open. This drops 
the 150 -volt line to such an extent that 
the horizontal a.f.c. tube is inoperative. 
The horizontal hold control also will 
not function properly. 

Many other odd and misleading ef- 
fects will be found in various receivers. 
Study the effect, bat take nothing for 
granted! Even simple defects can be 
misleading. (Photos and schematics in 
this article first appeared in G -K's serv- 
ice publication Techni -Talk. Their 
permission to use them in this article 
is gratefully acknowledged.) 

-end- 
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TV 

SERVICE 
CLINIC 
Conducted By 

MATTHEW MANDL* 

VERT OUT AMR 

F.g 1 

l 

VIDEO OUT AMPI. 

.05 

5 

rai 
VERT DEFL COILS 

IN .I TO GRID OR 

CATH OF PIA 
15K TUBE 

VALUES NOT CRITICAL 

CONNECT RETRACE BLANKING HERE 

N INCREASING number of 
queries are being received re- 
garding retrace elimination. 
The circuit itself is simple, but 

several precautions must be taken to 
minimize loss of fine detail or brilliancy. 
Such a circuit should not be used to 
correct for circuit faults or poor recep- 
tion. If retrace lines are annoying, 
there may be trouble in the brilliancy 
control circuit or in the picture signal 
amplification. Except in extreme fringe 
areas, retrace lines should not show if 
the contrast and brilliancy controls have 
been properly adjusted. Poor alignment 
and tracking, a misad,justed ion trap, 
or a deficient antenna system all can 
contribute to insufficient blanking or 
improper bias in the picture tube. Thus, 
retrace lines are visible on most chan- 
nels. 

If the set is working properly you 
may see occasional retrace lines during 
camera changes or station breaks. If 
this is troublesome, or if weak fringe - 
area reception is to be improved, the 
retrace -elimination circuit can he 
added. 

The circuit can consist of a single 
coupling capacitor from the secondary 
of the vertical output transformer to 
the picture tube. The R -C network 
shown in Fig. 1 is preferable because 
of its better blanking waveshape. This 
type circuit is used in many Raytheon 
receivers. Since the output of this cir- 
cuit is a shunt capacitor combination 
(0.1 itf in series with .02 µf), it will 
diminish high -frequency signal detail 
if applied to a circuit carrying the com- 
posite video information. If the last 
video amplifier feeds the grid of the 
picture tube, the eliminator circuit 
should be put in the cathode. If the 
video amplifier is connected to the 
cathode, the elimination circuit can be 
applied to the grid. Use the eliminator 
in the circuit containing the brilliancy 
control. 

Other precautions may be necessary. 
Refer to Fig. 2, where a typical video 
output system is shown. If the retrace 
elimination circuit were applied to the 
cathode, the 0.5 -µf bypass would shunt 
the retrace elimination pulse. 

'Author Mandl's Television Servicing 

To prevent this, the 0.5 -µf cathode 
bypass capacitor must be removed. This 
will not affect performance, because its 
duties will be largely taken over by the 
two series capacitors in the output of 
the eliminator. Since a positive pulse is 
needed, the terminals marked "x" in 
Fig. 1 should he reversed if the system 
doesn't eliminate retrace. It can be 
tested by advancing brilliancy and de- 
creasing the contrast -control setting. 
At extreme settings retrace lines may 
be faintly visible. For any setting less 
than full brilliance, retrace lines will 
be eliminated. Fig. 3 shows the screen 
of a receiver (Admiral 30A1) which, in 
spite of high brilliancy and poor signal 
(to the point of sync instability) still 
has perfect retrace elimination with 
this circuit. 

Retrace elimination circuits are used 
in many late -model receivers. In the 
General Electric 20C150 series, a spe- 
cial vertical blanking amplifier is used 
as shown in Fig. 4 to assure adequate 
retrace blanking at all times. 

Flyback transformer burnout 
Q. I have re'e,+dtljt converted a Tear - 

ler model 121,59.4 to use a 16RP4 pic- 
ture tube. The manufacturer Uses the 
saure horizontal output transformer and 
yoke in both 12- and 16 -inch models. The 
only changes I made were to substitute 
a 6CD6 for the 6BQ6, replace the width 
coil, and make the necessary changes 
for the 6CD6 circuit. The receiver 
worked for several hours, after which 
the horizontal output coil beamed out. 
It had overheated to the point where 
the insulating wax -melted, but the fuse 
did not blow. I could find no defective 
components which aright cause this. 
R. O. B., Rochester 9, N. P. 

A. The probable cause of this was an 
over -age and weakened secondary wind- 
ing. The additional sweep voltage de- 
veloped by your 6CD6 was probably 
sufficient to cause breakdown. Use a 
replacement transformer designed for 
16 -inch tubes and, for best results, a 
matching yoke. 

Line reflections 
Q. This is a, fringe area and I have 

-installed an antenna on a nearby trill 

1.000 feet front the receiver. Originally 
3170 -ohm ribbon line was a sea, but be- 
cause of breakage caused by wind con- 
ditions, I installed an open wire line. 

Since then ghost reception seems to 
prevail. A stub section seems to reduce 
this effect, bust the picture still isn't as 
clear as it was. What causes this? 
P. R., Morgantown, IV. Va. 

A. The open wire line you used was 
evidently a 400 -ohm impedance type 
which does not match the receiver. This 
causes line reflections which now blur 
your picture. With a very long run and 
severe mismatch, distinctly separate 
pictures are produced by the direct and 
reflected waves. This simulates ghost 
reception. 

Try moving the stub along the line 
until the best picture is secured, or 
leave the stub in one place and vary 
its length until the best value is ob- 
tained. Start with a long stub and keep 
cutting off small sections. Shorted sec- 
tions of ribbon line will work well. 

For low losses slotted 300 -ohm ribbon 
line can be used instead of the 400 -ohm 
open wire line. 

CRT socket defects 

Q. On a Westinghouse 636T17 re- 
ceiver the picture (and raster) are 
intermittent. On occasion the raster 
s'oald remain bat the picture would 
disappear. Daring this time arcing oc- 
curs in the 1X2 -A tube and at the 
ground strap for the cathode -ray tube. 
I've cleaned the strap and replaced the 
1X2 -A without results. By tapping the 
base of the tube I can snap the picture 
back for a short time. Could this trou- 
ble be a defective picture tube? G. K. S., 
Council Bills, Iowa. 

A. From your description it would 
seem that you have a defective cathode - 
ray tube socket. This would explain why 
normal operation can be restored by 
tapping the base or socket of the pic- 
ture tube. An intermittent connection 
could open the cathode circuit and cut 
off emission. This would also remove 
the load from the high- voltage power 
supply and cause the arcing you de- 
scribe. Without load the high voltage 
increases and usually causes corona and 
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Fig. s- Absence of retrace line: indi- 
cates efficient vertical blanking - -. 
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Fig. 4- Circuit of a blanking amplifier. 

Fig. 5 -Line caused by poor linearity. 

arcing. This would also cause repeated 
burnout of the rectifier tube. 

Remove the picture -tube socket and 
inspect all soldered connections. Resol- 
der where necessary or replace with a 
new socket. Also inspect the base of 
the tube and note whether or not it is 
loose from the glass neck. Also check 
the soldered connections at the base of 
the tube pins. If the socket is all right, 
the trouble could be caused by defects 
in the base or in the tube itself. 

Rhombic dimensions 
Q. that are the actual dimensions 

of the diamond-shaped true rhombic? 
I've heard conflicting stories on this and 
would appreciate information and com- 
parisorrs with the Yagi type. E. E. H., 
Massena, N. Y. 

A. The true rhombic gives optimum 
results when each leg of the diamond - 
shaped affair has a length of at least 
three wavelengths for the lowest fre- 
quency to be received. Thus, for chan- 
nel 2, based on an approximate wave- 
length of 16 feet, each leg of a true 
rhombic would have to be at least 48 
feet long for best results! This makes 
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such an antenna too cumbersome for 
ordinary use at v.h.f. television fre- 
quencies. 

Gain in excess of 10 db can be se- 
cured with a Yagi, but the bandwidth 
is reduced to one channel (and some- 
times less than that). Stacked biconi- 
cals are fairly broad -band, but have a 
gain of only about 5 db. As soon as both 
wide -band and exceptional gain are de- 
sired, the design becomes too unwieldy 
for v.h.f. television- though it will 
probably find use in the new u.h.f. 
channels. 

Vertical center bar 
Q. In an R('.-1 TCi66 receiver there is 

a bright bar (vertical) gear the center 
of the screen. This shows in the picture 
and started after 1 had to correct for a 
decrease in width. l'ue adjusted the 
drive control and Changed tubes (in- 
cluding the damper). What would cause 
this condition? R. TV. M., Memphis, 
Tenu. 

A. This condition is usually caused by 
a combination of misadjusted drive con- 
trol, horizontal linearity, and width. 
Reduce the drive until the picture no 
longer shows a compressed center, then 
adjust the linearity and width to fill out 
the screen horizontally with good li- 
nearity. Do this on a test pattern or 
with a linearity pattern generator. 

An oscillogram of the sawtooth would 
show a sharp clip at the center of the 
slope, indicating poor linearity. This 
causes the white line (or lines) near 
the center which will be present with or 
without a picture. (See Fig. 5.) Verti- 
cal white lines caused by damping de- 
fects are nearer the left of the screen. 

If control adjustments fail to give re- 
sults, check capacitors and resistors in 
the discharge circuit feeding the grid of 
the GBG6 tube, as well as cathode and 
screen capacitors. Replace any compon- 
ents more than 10'4 off rated value. 

Pulling on one channel only 
Q. In an Emerson 663 receiver hori- 

zontal pulling has developed recently. 
This occurs only on channel 6, and tube 
changes do not seem to help. Could this 
be caused by a.g.c. defects? H. J. S., 
Hatboro, Pa. 

A. Yes, this condition could be caused 
by overload which the a.g.c. circuit is 
unable to overcome. This receiver 
doesn't have adjustable a.g.c. The a.g.c. 
and sync take -off points are ahead of 
the contrast control, which is of no help 
in relieving the condition. 

Try antenna reorientation for chan- 
nel 6, or insert attenuating traps in the 
antenna system to cut the signal down 
below the pulling point. See that no 
defect exists in the a.g.c. line to the 
first r.f. stage and the first i.f. ampli- 
fier. An open circuit would remove the 
a.g.c. bias and cause overloading, par- 
ticularly on the strongest station in 
your area. Measure each r.f. and i.f. 
tube's grid -to- cathode voltage with a 
v.t.v.m. (This receiver does not apply 
a.g.c. to the second and third video i.f. 
stages.) 

-end- 

TV DX IN JULY 

133 

If our last TV dx forecast was correct 
many of you will have received TV 
broadcasts direct from stations several 
hundred or a thousand miles away. If 
you haven't, it may be that local sta- 
tions are blocking out dx on the chan- 
nels which they occupy. 

The reader of this monthly forecast 
will do well to take careful note of 
what happens during June, if he would 
know what to expect in July. The major 
openings of June are almost certain to 
recur in July, about 27 days later, so 
June's record is probably the best 
indication of what July holds in store. 

Sporadic -E dx will not be quite so 
frequent during July as it was in :une, 
but will follow a very similar pattern. 
Signals from distances of 600 to 1,200 
miles will be very strong at times, and 
there will be several opportunities for 
"double -hop" dx, bringing in signals 
from points as much as 2,500 miles dis- 
tant. There is some possibility that 
South American stations may be re- 
ceived, too. Since such reception has 
been extremely rare to date we are 
particularly interested in hearing com- 
plete details of any such interconti- 
nental dx. 

Tropospheric propagation wit: be 
generally good, and there will be many 
times when the high channels, particu- 
larly, will come through extraordinarily 
well. The full potentialities of the high 
channels have not been realized here- 
tofore, because of the relatively poor 
high -band performance of TV receiv- 
ers manufactured prior to this year. 
Many among the 1952 crop of receivers 
have greatly improved performance on 
channels 7 through 13. Where high - 
gain antenna systems that favor these 
channels are used it should be possible 
to get results on some occasions over 
distances as great as 500 miles, per- 
haps more. This type of propagaton is 
most likely to develop in the early 
morning hours, in the early evening 
around sundown, and late at night. It 
is associated with fair calm weather, or 
increasing cloudiness preceding a 
storm. A steady high barometer read- 
ing, or the beginning of a slow fall 
after a prolonged high period, are good 
indications that tropospheric propaga- 
tion well beyond normal distances can 
be expected. 

July is usually good for at least one 
pronounced aurora display, and in this 
month aurora is frequently accompan- 
ied by sporadic -E type dx reception. A 
directional array aimed north to west 
(for an eastern station) or north to 
east for a western station, may bring 
in two kinds of signals under such con- 
ditions. One will be shadowy and dis- 
torted reception from stations up to 
500 miles or so; the other will be 
strong and clear dx from the normal 
sporadic -E distances. Aurora effects 
are much more pronounced on the low 
channels, though the possibility of 
high -band dx should not be ruled out 
entirely. 

-end----- 
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By NORMAN HELFANT, W2EBP 

ONE cause of television inter- 
ference is faulty operation of 
nearby short -wave equipment. 
The other is inadequate de- 

sign of the receiver being "interfered 
with." Interference of the first kind is 
seldom found. The FCC rules and regu- 
lations just don't permit it. If the owner 
of transmitting, diathermy, or other 
equipment can show one TV receiver 
operating within 100 feet with no inter- 
ference, the short -wave equipment can- 
not be accused of causing the trouble. 

Manufacturers of TV sets have un- 
derestimated the need for filters, traps, 
and screening. The job therefore be- 
comes one for the service technician. 

PARTIALLY NEUTRALIZED RF AMPL 

4f -- 
IIo 
II f÷ 

LOCAL OSC 

Fig. 1- Broad -band TV input circuit. 

I. Front end overloading 
This trouble produces internal har- 

monics. Refer to Fig. 1. L1 is the only 
tuned circuit at the input of the set. This 
circuit (typical of many front ends) 
has a curve which is expected to pass 
the TV spectrum 54 to 216 megacycles, 
and cannot be expected to drop off 
sharply at 54 or 216 mc. Therefore a 
local signal from approximately 27 to 
54 and 216 to 255 mc will pass to the 
grid circuit with only slight attenua- 
tion. A signal on any service between 
54 and 216 mc. will pass with no buck- 
ing. Therefore an unwanted local signal 
can have a much higher strength at the 
grids than the desired TV sigs. This 
may cause the first r.f. tube to double or 
become completely saturated. Obvious- 
ly, short -wave equipment operating 
properly at half the frequency of a 
given channel can thus appear as if it 
had a second harmonic. 

The cure is to prevent the unwanted 
signal from reaching the front end. 
You can do that in either of two ways. 
If the unwanted signal is within or 

above the TV spectrum, use tuned traps 
for its frequency in the lead -in wire. If 
it is below the TV band it may be a 
better idea to use a high -pass filter 
which sharply attenuates all signals be- 
low the TV band, because stations in 
the short -wave region often change fre- 
quency to suit communication condi- 
tions. Interference from stations above 
216 mc is rare, and for this reason low - 
pass filters to attenuate signals above 
the TV spectrum are rare. High -pass 
filters for TV are readily obtainable 
from the average radio jobber. The 
service technician may have to build 
traps, however. Construction informa- 
tion on traps and filters can be found in 
the article "Practical TVI Filters," in 
the May issue of RADIO- ELECTRONICS, 
in many of the publications of The 
American Radio Relay League, and in 
the Rand book "Television Interfer- 
ence," (Remington Rand, 315 Fourth 
Ave., New York 10, N. Y. 25e.) 

Most interference is due to equip- 
ment in the 54 -nie region or below and 
a high -pass filter should be tried be- 
fore time is consumed finding out what 
frequency the unwanted signal is on. 

Be sure to install the trap or filter 
as close as possible to the front end of 
the set. Otherwise the wire from the 
filter to the front end may act as an an- 
tenna and pick up the unwanted signal. 

Il. Interference of the i. f. 
Unwanted frequencies may be 

brought directly into the i.f. amplifier 
through the three series capacitors to 
the mixer grid along the top line of Fig. 
1. Interference is seen on all channels. 
It is treated the same as Trouble I. 

Ill. Direct i. f. pickup 
Signals at the intermediate frequen- 

cy may be picked up direct through the 
bottom of the set. This usually becomes 
bothersome only when the picture or 
sound i.f. strip is very close to or on the 
same frequency as the unwanted signal. 
It shows up on all channels on either 
the respective picture or sound carrier. 
Don't confuse it with an exaggerated 
ease of Trouble I where saturation of 
the first r.f. tube may cause severe 
interference on all channels, both sound 
and picture. Direct i.f. pickup can be 
seen definitely with antenna grounded. 

Complete screening of the bottom and 
top of set are usually required. Most 
sets with i.f. pickup will also need 
treatment as in Trouble I. 

IV. Grid -leak detection 
Strong AM signals may be detected 

in the audio or video stages. All chan- 
nels are affected, with or without front 
end and i.f. stages operating. 

Pickup of this type. is more common 
in the audio section than in the video. 
The cure for the audio trouble here 
also applies to phonos, public -address 
systems, and radios, and is cleared in 
the same manner. Refer to Fig. 2. All 
or one of the following steps may be 
necessary to clear audio trouble: Make 
all audio leads short. Shield hot leads in 
the high -gain voltage -amplifier stage or 
stages. Lse resistors R1 and R2 as 
shown in all voltage amplifiers. The 
value should be reduced in stages draw- 
ing grid current. The capacitors C, 
from grid to ground -if found neces- 
sary- should be as small as possible. 
Using mica capacitors, start with 100 
ppf and work upward until the trouble 
disappears. If the smallest value that 
clears the interference also mars the 
audio highs, leave it out and screen 
the stage or stages not cured by the 
other steps. 

Video pickup, also through grid de- 
tection, cannot be cleared in this way. 
Screen the set as in Trouble III. 

V. Signals via the line cord 
Most manufacturers include a certain 

amount of line filtering, which usually 
suffices. An additional line filter should 
be tried if the preceding cures don't 

-1 

v 
Bl 

Fig. 2- Remedies for a.f. grid detection. 

completely clear the trouble for which 
they are intended. A line filter may be 
obtained readily or built from one of 
the many obtainable circuits. Install 
close to back apron, inside or out, and 
ground to chassis or cold side of line. 
Beware of a.c. -d.c. sets. If you are using 
a filter on one of them, connect a .001 -µf 
mica and 0.1 -µf paper or oil capacitor 
in parallel and hook the combination 
between the case of the filter and earth. 

Screening as recommended in Trouble 
III and IV (video) should be done care- 
fully with the purpose in mind of keep- 
ing the r.f. from entering the set's wir- 
ing. Usually when screening is needed, 
only a thorough job does the trick. Cop- 
per window screening is probably best 
adapted to the work. Obviously one 
can't screen the front of the picture 
tube. Luckily the aquadag grounds it 
capacitively. But the average speaker - 
if left unscreened on the front -can let 
enough r.f. through to defeat the pur- 
pose of the whole job. Closely bond the 
edges of the screening and spot -solder 
to chassis at regular intervals. 

-end - 
RADIO- ELECTRONICS 
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Servicing-Test Instruments 

how to use and handle a 

LOADCHECKlNG METER 
By HARRY LEEPER Many radio and TV receiver troubles 

can be spotted quickly by checking 
actual power consumption against man- 
ufacturer's nameplate ratings. For ex- 
ample, shorted or leaky filter capacitors 
cause an increase in consumption; an 
open bleeder or a burned -out tube will 
reduce the load below normal. Use of 
the method has been limited in the past 
by the high cost and complexity of the 

The Triplett "Load- ('hek" is typical of the new in- 
struments. The a.c. line voltage and power consump- 
tion of the device to be tested are measured simul- 
taneously when the equipment is plugged into the 
meter. Two ranges on the wattmeter scale will meas- 
ure equipment loads up to 1,000 watts maximum. 

The voltmeter section may be used independently by 
plugging the instrument line cord into an extension - 
cord receptacle. with test prods or any suitable con- 
nector at the other end of the extension. Test leads 
may also he clipped directly to the meter line plug. 

J U _Y, 1952 

equipment. However, the recent intro- 
duction of compact, reasonably -priced 
instruments makes this method of diag- 
nosis generally available. 

Use of the wattmeter as illustrated 
often makes it possible to give the cus- 
tomer a quick and accurate estimate of 
repair costs. As a final check before 
returning the set, it may save an un- 
paid return call. 

Accuracy in measuring loads of less than 100 watts 
can be improved by using a cube tap and a fixed 
load (such as a soldering iron), to move the pointer 
up to the more expanded portion of the scale. The 
device to be checked is then added, and the difference 
between the readings is the live -load wattage. 

An inexpensive case will protect the meter in the car 
or shop. The case shown in the photo is 81, x 12 x S 
inches, and cost about $1.50. A piece of sponge or 
foam rubber is placed in the bottom and another 
folded over the top and sides of the instrument. 
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COMBINED MEASURING SET 

Servicing-Test Instruments 

Front panel of the combined measuring set. 

THIS device combines five highly 
useful electronic instruments in a 
single compact unit. It will handle 
practically any measurements re- 

quired in routine servicing, and in addi- 
tion provides facilities for capacitance, 
inductance, and high -resistance meas- 
urements. 

The circuits used are not original 
with the author, but have been selected 
on the basis of successful application 
over a period of years in this country 
and abroad. 

The five functions of the instrument 
are as follows: 
Straight volt- ohm -milliammeter (2,000 
ohms per volt). 
Audio output meter. 
V.t.v.m. 
Capacitance and inductance grid -dip 
meter. 
High -resistance and capacitance bridge. 

Fig. 1- Schematic of the v.o.m. section. 

Five instruments in one 

form a complete portable 

laboratory for the service 

technician or experimenter 

-any section may be built 

as a separate unit. 

By A. IWANIWSKY 

Volt- ohm -milliammeter 
The schematic of this section is shown 

in Fig. 1. The meter is a 0 -500 µamp 
movement with an internal resistance 
of 500 ohms. The rectifier is a full - 
wave- bridge instrument type available 
from several manufacturers. Voltage 
ranges of 30, 300, and 3,000 (a.c. or 
d.c.) are provided, although these can 
be changed or extended by substituting 
suitable values for Rl, R2, and R3. The 
values shown for these resistors should 
be obtained by combining suitable units 
in series or parallel. The current ranges 
are 10 ma and 100 ma. These too can 
be changed by the use of different 
shunts. (See "Multirange Milliam- 
meter", on page 37 of RADIO- ELECTRON- 
ICs for April, 1952.) A single resist- 
ance range is included, with a mid -scale 
value of 500 ohms. 

Audio output meter 
For maximum sensitivity, this section 

is designed to operate from the primary 
side of the receiver or amplifier output 
transformer. (See Fig. 2.) The meter 
and instrument rectifier are identical 
to those used for volt- ohm -milliampere 
measurements. Any meter of the same 
sensitivity may be used provided its 
internal resistance is at least 250 ohms. 
The adjustable series resistor is for 
calibrating the meter. 

oscillator circuits. Its full -scale sensi- 
tivity is 3 volts a.c. or d.c. The 2,000 - 
ohm potentiometer is a calibrating con- 
trol. Zero adjustment is provided by the 
250 -ohm control. 

Capacitance and inductance tests 
A grid -dip oscillator (Fig. 4 -a) is used 

for these measurements. This principle 
is used in many commercial instru- 
ments, and the circuit employed here 
was suggested by M. Katreczko, E.E., 
of the YMCA Radio School in Bruns- 
wick, Germany. 

Capacitance values up to 500 µµf are 
measured by connecting the unknown 
capacitor directly across L2 (terminals 
1 and 3) . This forms a resonant circuit. 
The oscillator is then tuned to the same 
frequency by varying Cl. Resonance is 
indicated by minimum grid current. 
Higher values (up to 5,000 µµf) are 
measured by connecting the unknown 
capacitor across terminals 2 and 3. The 
Cl tuning dial is calibrated by connect- 
ing various standard capacitors across 
the test terminals. Coil details are giv- 
en in Fig. 4 -b. 

Small inductance values may be 

METER RECT 

.1. 10 ,0-5001,A 

600V SEE TEXT 

6.25 

ZERO ADJ 

250 B+ 

B- 

250.. Fig. 3- Vacuum -tube -voltmeter circuit. 

Fig. 2 -The audio output voltmeter. I 

V.t.v.m. section 
The circuit shown in Fig. 3 is used 

for grid -bias and signal voltage meas- 
urements in low -level audio stages and 

checked in the same way. R.f. chokes 
and TV peaking coils can be used for 
calibrating the inductance ranges of 
the instrument. 

The meter should have a minimum 
full -scale reading of 10 ma. Its sensitiv- 
ity is controlled by the 25 -ohm rheostat. 
The trimmer capacitors across L2 and 

RADIO -ELECTRONICS 
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Servicing-Test Instruments 

Under -chassis view of the combined measuring set. Some European -type components were used in this version. 

L3 are used to balance out stray capaci- 
tances. Coils and capacitors should be 
connected directly to the terminals. 

Resistance- capacitance bridge 
Higher values of resistance and capa- 

citance are measured by the circuit 
shown in Fig. 5. A low a.c. voltage from 
the heater circuit is applied through 
standard resistors or capacitors to the 
6H6 diode rectifier. The output of the 
6H6 is fed to the 5,000 -ohm potenti- 
ometer which controls the shadow area 
of the 6E5 electron -ray indicator. This 
control is adjusted for maximum shad- 
ow area with the test terminals open. 

Any impedance (resistance or capaci- 
tive reactance) inserted in the a.c. sup- 
ply reduces the current through the 
6H6 and narrows the shadow. The po- 
tentiometer is then adjusted to restore 
the shadow to its original size, and the 

137 

Behind the panel. The multi -plate metallic rectifier mounted 
next to the power transformer has been changed to a 6X4. 

unknown value read from the dial, 
which may be calibrated with standard 
resistors and capacitors. 

Three 6.3 -volt pilot lamps wired to 
an extra section on the selector switch, 
show which range is in use. 

Power supply 
A standard rectifier circuit (Fig. 6) 

using a small power transformer and 
6X4 supplies all operating voltages. 

Although individual meters are used 
in each of the first four circuits, a 
single 0- 500 -µa movement can be used 
by providing pin jacks at the meter 
terminals in each section. This will 
also require a number of different scales 
for the meter. 

Obviously, any one of the sections 
described may be built as a separate 
unit. For that reason, separate parts 
lists for each section are given below. 

t 
2 Oµµt L3 

CX 
0-500µµf 

C AND LX 
X %r7 

0-5000µµt 
znµP}MAx 

3 

LI . 36T - II-40 LITZ 
L2. I89T-" ' " 
L3= - ' " 

(a) 

T 

3/8" 

3/e" 

A 

L2 LI 

IONyAORMORE 510 

6E5 i:'EG 

!MEG 
2 

L 

PHENOLIC OR 
POLYSTYRENE ROD 

I M 

"II-l'I.'ll, 
FIBRE SPACERS 

3.I/8- 

L2,L3 =63T EA SECTION; LI. I2T EA SECTION -WIRE. 11.40 LITZ 

(b) 
Fig. 4- Grid -dip oscillator and coil data. 

IMEG 

Materials for Measuring Set 
Volt- ohm- milliammeter 
Resistors: 1 -5.9 megohms, I- 590,000 ohms, 1 -59,- 
000 ohms, I/2 watt (see text); I -250 ohms, 1 -2.5 
ohms, I/2 watt (see text); I -500 -ohm potentiometer. 
Miscellaneous: I -2 -pole, 9- position selector switch; 

I -I -pole, 3 position selector switch; I -0-500 mcro- 
ammeter, internal resistance 500 ohms; I- full -wave- 
bridge instrument rectifier (Conant 1608, Electron 
AA -4, or equivalent); 1 -1.5 -volt dry cell; wire, timid- 
ware. 

Audio output meter 
Resistors: 1 -8,200 ohms, V2 watt, I- 100,000 -ohm 
potentiometer. 
Capacitor: 1 -0.1 Isf, 600 volts, paper. 
Miscellaneous: 1-0-500 microammeter; I- full -wave- 
bridge instrument rectifier (Conant 160B, Electron 
AA -4, or equivalent); wire, hardware. 
V.t.v.m. 
Resistors: 2-4.7 megohms, 2 -2,200 ohms, I/2 watt; 1- 2.000 -ohms, I- 250 -ohms, potentiometers. 
Capacitor: I- .01 -µf, 600 volts, paper. 
Miscellaneous: 1-0 -500 microammeter; I -6N7 tube; I- s.p.s.t. toggle switch; wire, hardware. 
L -C grid -dip meter 
Resistors: 1 -510 ohms, I/2 watt; 1 -25 -ohm rheoviot. 
Capacitors: (Paper) 1 -.01 uf, 600 volts, (Ceramic 
or mica) I -500 uµf. (Air variable) 1- 500 µµf. mas. 
(Trimmers) 2 -20 µµf max. 
Miscellaneous: I- oscillator coil (see text); I-6C5 
tube; 1 -octal socket; wire, hardware. 
R -C bridge 
Resistors: 3-1 megohm, 2- 100,000 ohms, 2- 10,000 
ohms, 2 -220 ohms, V2 watt; 1 -5,000 ohms poten- 
tiometer. 
Capacitors: (Paper) 1 -1.0 µf, 2-0.1 µf: I -.02 f, 

I -.01 µf. 600 volts; (Variable), mica trimmers 2- 
20 µµf. 
Miscellaneous: I-4R6 tube, 1 -6E5 tube; 2 -tube 
sockets; I -2 -gang 6- position wafer switch; 3 -6.3-V 
pilot lamps; 3- pilot -lamp sockets, wire, terminals, 
hardware. 
Power Supply 

I -power transformer (470 volts center -tapped, at 
40 ma; 6.3 volts at 1.5 amp) 1-6X4 or 6X5 tube; 2- 
4-µf, 350 -volt electrolytic capacitors, 1 -6,800 -ohm 
2 -watt resistor; 1 -tube socket; I- s.p.s.t. toggle 
switch; I -line cord and plug; wire, hardware. -end- 

Fig. 5- Bridge for It -C measurements. 

111V AC 

70V CT 

40MA 

6.3V 

6.6K 

2W {. 

4T350V 

6X4 OR 

Fig. 6 -Power supply for the set. 
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:i8 Servicing-Test Instruments 

Familiar tube types find 
unusual applications in 

late -model TV receivers. By ROBERT F. SCOTT 

6C85 OR 6AG5 6AU6 
3RD VIDEO IF VIDEO DET 6 IST SOUND IF 

N 5 

56µ t TO LIMITER 

II 
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I I 

73MC TRAP 
6CB6 39K 

VIDEO 
AMPL 

5 

J 7 

TO AGC KEYER 

t SYNC SEP 

2.2K +210V 

Fig. 1- Magnavox video- detector circuit. 
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Fig. 2- Video- detector, amplifier, and 
sync- clipper stages of the Zenith 20J21. 
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Fig. 3 (above) -6BN6 sync -clipper cir- 
cuit used in Zenith model 20H20. 
Fig. 4 (right) -Stromberg- Carlson twin - 
triode video and sound -i.f. amplifiers. 
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short' 
HE average TV service technician 
has had sufficient experience with 
receiver circuitry and common 0 
tube types to be able to make a 

good guess as to the circuit function of 
each tube in the set simply from its 
type and its position in relation to 
transformers, traps, and other compo- 
nents on the chassis. Recently some TV 
designers have omitted a few of the 
usual tube types or have substituted 
types which are foreign to the usual 
circuitry. One manufacturer has aban- 
doned the usual diode video detector in 
some of his models, another has taken 
a 6BE6 from the usual All- American -5 
broadcast receiver line -up and has in- 
corporated it in his new receivers as 
a sync clipper. We have selected these 
circuits for discussion, as well as a few 
other unusual ones which we feel will 
interest the technician, the engineer, 
and the home TV experimenter. 

Magnavox series 105 
No matter how hard you look, you'll 

never find the usual vacuum -tube or 
germanium -diode video detector in the 
Magnavox CT341 -D and similar sets 
of the 105 series. Instead, the designers 
have used a 6AU6 sharp -cutoff pentode 
in a novel circuit which enables it to 
perform as the video detector and the 
first sound -i.f. amplifier. The circuit 
shown in Fig. 1 is a modified grid -leak 
detector. The control grid corresponds 
to the plate of the conventional video - 
detector diode. Rectified grid currents 
flow through the 5,600 -ohm resistor. The 
video -modulated d.c. voltage appearing 
across this resistor is fed directly to 
the grid of the 6CB6 video amplifier 
where it is amplified and fed through a 
0.1-pi coupling capacitor to the cathode 
of the picture tube. 

The parallel -tuned 4.5 -mc trap is in 
series with the detector and the video 
amplifier grid, where it effectively pre- 
vents any 4.5 -mc beat from entering the 

4.5MC TRAP 

.I TO VIDEO OUTPUT 

68 µ4t 

IST SOUND IF AMPL 

6+ 3.9K 1.8K. 54µt 

.047 43MC +150V 

r 
IST SOUND IF COIL .01 

TO SYNC CIRCUITS 

334 

TO GRID OF 6AU6 

I 15K RATIO DET DRIVER 

I4.5MC 2ND SOUND IF 

10K .005 

1.8K 

B+ 
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Servicing -Test Instruments 

circuits 
video amplifier and appearing in the 
picture. 

The rectified output of the grid -cath- 
ode section of the 6AU6 also contains 
the sound -modulated 4.5 -mc beat. Since 
the 4.5 -mc trap is in series with the grid 
and its 5,600 -ohm grid resistor, its high 
impedance accentuates the 4.5 -mc sound 
i.f. signal appearing at the grid. This 
voltage is amplified as in any i.f. stage 
and appears in the plate circuit of the 
6AU6. A double -tuned 4.5 -mc trans- 
former is used in the plate circuit of 
the 6AU6 video detector and first sound 
i.f. amplifier to discriminate against 
any video signal in the plate circuit and 
prevent it from appearing in the second 
sound i.f. amplifier. In this operation, 
the circuit may be considered as a 
sound i.f. amplifier direct -coupled to the 
output of the video detector. The am- 
plified signal is applied to the grid of a 
6AU6 second sound i.f. amplifier. 

This stage operates as a limiter and 
drives a discriminator detector. 

Zenith sync clippers 
According to the data in tube manu- 

als, the 6BE6 is a pentagrid converter 
designed "to perform simultaneously 
the combined functions of the mixer and 
oscillator in superheterodyne circuits, 
especially those of the all -wave type." 
Similarly, the 6BN6 is described as a 
"miniature beam tube designed primar- 
ily to perform the combined functions 
of the limiter, discriminator, and audio - 
voltage amplifier in FM and intercar- 
rier television receivers." In addition 
Dr. Robert Adler and other engineers 
of the Zenith research laboratories have 
developed circuits which use these tubes 
as sync separators and clippers. The 
sync separation circuits -called Fringe - 
lock -are used to insure positive sync 
stability over a wide range of noise and 
signal levels present in diflerent TV 
receiving areas. 

The Fringelock circuit of the Zenith 
20J21 and similar models uses a 6BE6 
in the circuit shown in Fig. 2. 

The video detector develops a nega- 
tive -going composite video signal of 
about 2 volts peak. This signal is ap- 
plied simultaneously to the control grid 
of the 6CB6 first video amplifier and to 
the oscillator grid (grid 1) of the 6BE6 
sync clipper. The signal applied to the 
video amplifier is amplified to about 40 
volts peak and appears with positive 
polarity in the plate circuit of the 6CB6. 
This signal is tapped off at point A and 
applied to the control grid (grid 3) of 
the 6BE6 through a 10,000 -ohm resistor 
and .01 -uf coupling capacitor. 
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The time constant of this combination 
and the 1.5- megohm grid leak is such 
that the grid is biased negatively to 
about 20 volts. Since the major portion 
of the video information is below this 
level, the plate current controlled by 
grid 3 flows only during the time that 
the sync pulses are strong enough to 
overcome the developed operating bias. 
The tube is operated with low plate 
voltage so the sync tips drive the plate 
to saturation and the tips are com- 
pressed or clipped in the plate circuit. 
Weak noise pulses on grid 3 are below 
the plate -cutoff point so they are not 
passed on to the oscillators. Strong 
noise pulses are clipped in amplitude 
just as the normal sync pulses. 

With grid 3 alone controlling the 
plate current, strong noise pulses may 
ride through and trigger the oscillators. 
For this reason, the unamplified neg- 
ative video from the detector is applied 
to grid 1 which is operated with a pos- 
itive bias set with the variable FRINGE - 
LOCK CONTROL. When the normal 2 -volt 
sync pulses are applied, grid 1 has no 
effect on the flow of plate current. How- 
ever, if a noise pulse drives grid 1 be- 
yond the 2 -volt level, the plate current 
is instantly cut off. Thus the noise -al- 
though it appears on grid 3- cannot 
pass through to falsely trigger the 
sweep oscillators. During the brief pe- 
riod that the plate current is cut off, 
the flywheel action of the sweep tank 
circuits enables these oscillators to re- 
main in sync. 

The Fringelock in the 20H20 chassis 
uses the 6BN6 connected as in Fig. 3. 
The circuit of the video detector and 
first video amplifier are substantially 
the same as those in Fig. 2 so they are 
not shown. The 40 -volt composite video 
signal is taken off the plate circuit of 
the video amplifier at point A (see Fig. 
2) and applied to grid 1 of the 6BN6. 
The time constant of the 1- megohm grid 
resistor and the .047 -uf coupling capaci- 
tor is such that the capacitor charges 
and biases the grid to the point where 
plate current is cut off during the pe- 
riod that video information is being 
transmitted. If the positive -going grid 
signal overrides the bias, the plate 
current rises sharply and reaches sat- 
uration when the grid is more than 3 
volts positive. Operating bias is set 
automatically by the strength of the 
composite video signal, so only the mid- 
dle portions of the sync pulses are 
passed. The bottoms are clipped because 
they are not sufficiently positive to 
overcome the cutoff bias and the tips 
are clipped by plate saturation. 

One disadvantage of this 6BN6 cir- 
cuit is that frequent high -amplitude 
noise pulses charge the coupling capa- 
citor to such a high bias level that sync 
pulses are clipped to the point where 
sync output is drastically reduced or 
removed entirely for several horizontal 
periods. This results in a loss of sync 
or tearing and jitter. 

Another disadvantage is that noise 
pulses are clipped top and bottom in 
exactly the same way as the sync 
pulses and they appear in the sync 
output where they may falsely trigger 
the sweep oscillators. 

In the April, 1952, issue of Electron- 
ics magazine, Mr. Meyer Marks of 
Zenith's research staff describes a mod- 
ification of the 6BN6 circuit in which 
the amplified composite video is applied 
to grid 3 and the unamplified detector 
output is applied to grid 1. This circuit 
then operates in much the same manner 
as the 6BE6 described previously. 

Triode video and i.f. amplifiers 
The 12AU7 twin -medium -mu triode 

is widely used in TV receivers in al- 
most every type of circuit where med- 
ium-mu triodes are applicable. Accord- 
ing to popular engineering conceptions. 
triodes are not suitable for use as i.f. 
amplifiers because of the need for neu- 
tralization. Within the last few years, 
a few receiver design engineers -who 
apparently didn't know better -have 
dared to defy engineering conventions 
and have installed triode sound i.f. am- 
plifiers in their sets. They seem to have 
the necessary savvy to do the trick and 
get away with it without neutralization. 
We know that some of those i.f. strips 
radiate, but we know that oscillation 
would play havoc with the sound. As 
an example of what can be done with 
triode i.f. amplifiers, take a look at 
Fig. 4, which was taken from the sche- 
matic of the Stromberg- Carlson 321 
series. 

The first triode section of the 12AU7 
is a direct -coupled video amplifier which 
is entirely conventional. The second tri- 
ode is the first sound -i.f. amplifier oper- 
ating at 4.5 mc. Under normal condi- 
tions, any triode would require neutral- 
ization to prevent feedback through the 
plate -to -grid capacitance whenever the 
plate and grid circuits are tuned to 
the same frequency. However, by oper- 
ating this amplifier at low gain with 
a small plate load resistor it is quite 
possible to prevent oscillations through 
careful layout of components in the 
grid and plate circuits. 

-end- 
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Servicing-Test Instruments 

This shop likes midgets 
-and has a drive -in 
bank of lockers for sets 
left during non -busi- 
ness hours. 

WHEN I was a young lad, a 
vaudeville troupe known as 
"Singer's Midgets" was high- 
ly successful from a mone- 

tary standpoint. "General" and Mrs. 
Tom Thumb enriched the coffers of P. 
T. Barnum. So too, if properly handled, 
the much -maligned midget radio can 
fatten your purse. 

At the risk of being branded a her- 
etic, I suggest that you establish and 
advertise that you will repair, cash and 
carry, any midget radio for the sum of 
$3.50 or $4.00. Don't be shy about this 
feature. Hang a sign in your window, 
put it in your local paper, even put out 
circulars proclaiming the fact, but get 
it out there in front of the people! We 
all know that there is nothing wrong 
with business today that a few custom- 
ers wouldn't correct, so let's go out and 
get them. 

A lot of technicians hate the very 
sight of a midget. They claim there are 
too many parts in too small a space, 
that they're too hard to work on, and 
bring up countless other objections. 
This is a negative attitude which should 
be corrected. The average midget set is 
one of the simplest electronic devices 
to service. 

In the first place, the customer is not 

THERE'S 

MONEY IN 

MIDGETS 

too critical of its quality. He is often 
satisfied if he can get his favorite sta- 
tions without too many squeals -he will 
even tolerate a lot of hum before he 
gripes. 

In the second place, the set is easy 
to service. Most consist of a combina- 
tion oscillator and first detector, an i.f. 
stage, second detector and a.v.c., a 
stage of audio, and the necessary rec- 
tifier. This means about a dozen re- 
sistors, maybe six paper capacitors, a 
dual hi -mike electrolytic, two i.f. trans- 
formers, r.f. coil, an oscillator coil, an 
output transformer and speaker, and 
five tubes. Certainly not a formidable 
combination for a service technician of 
any ability. 

To make any money you must achieve 
two things: volume and a change of 
pace. Most service technicians approach 
a radio chassis under test as though it 
were some new version of an electronic 
computer. News for you, boys! The 
same old time -tested theory still holds. 
With a little acumen one can spot the 
trouble in the first few moments of 
twiddling, often at the time the cus- 
tomer drops it on your counter. (In this 
connection, it is always a matter of 
good policy to plug in the set while 
the customer is present, get his version 

By H. L. MATSINGER 

of the complaint, and find out the mini- 
mum for which he will settle.) You will 
often get a set which has a very bad 
rattle in the speaker in addition to some 
other complaint. Sometimes your client 
has become so accustomed to the rattle 
that he doesn't hear it, and is interested 
only in getting the set to play. Re- 
member, you are working on a small 
margin -you can't afford to redesign 
the heap for $3.50. If you have a counter 
tube checker, pull the chassis and check 
the tubes. Explain to the customer that 
while your price includes the replace- 
ment of those which are bad, it does 
not cover any which are merely weak 
or low in emission so long as they 
operate satisfactorily. Don't make a 
sermon of this. Don't waste too much 
time talking. Don't be abrupt, just be 
pleasant, and thank him. 

If you find that your daily business 
in midgets increases as the direct re- 
sult of an advertising campaign, keep 
at it, don't let it be a flash in the pan. 
Bear in mind that you have something 
to shout about, you are giving a guar- 
antee that for $3.50 or $4.00 people may 
once more get pleasure out of a dead 
set. But they must be told, and con- 
stantly reminded of this fact in some 
manner. A 1 -inch ad in your neigh- 
borhood weekly is usually better than 
the classified in the bigger daily. 

As I hinted earlier, you must change 
your operating habits if you are to 
make money. Arrange to check several 
sets in succession, assuming that you 
have checked tubes at the time the set 
was brought in; quickly run through 
the voltages. If you have one of those 
signal squirters, touch it to each grid, 
starting with the audio. When you lo- 
cate the faulty stage, and the trouble, 
lay the set aside with a written nota- 
tion, and check the next. After you find 
the trouble in all sets on hand, then con- 
sider what you require to repair them. 
If only resistors and capacitors are 
needed you probably have them in 
stock. You can then make the repairs 
at once on all sets at the same time. 
When you follow this routine, you will 
be surprised at the amount of work 
you can do in a very short time. It is 
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Servicing-Test Instruments 

Courtesy Harco Radio S rire, Little Rock, Ark. 

This station is devoted entirely to the cash -and -carry service of small receivers. 

much better than approaching each set 
as an individual task. 

Except for tubes, the most common 
causes for trouble are blown filters, line 
bypasses, and audio coupling capaci- 
tors. Next are open coils, oscillator or 
i.f. An oscillating i.f. can usually be 
cured by putting a larger resistor in 
the screen circuit. 

Normally, it requires too much labor 
to align midgets with a standard type 
signal generator; you spend too much 
time in changing frequencies. An aux- 
iliary generator similar to the one 
shown in the schematic will provide 
amply for the alignment frequencies 
required by midgets, with each one 
available at the twist of a knob or the 
push of a button. 

Almost any triode will do for VI, and 
a wide range of pentodes for V2. If you 
have a wide choice, try a 6J5 or 6C5 for 
V1, and a 6J7 for V2. Since midgets are 
not the most sensitive of sets, that 
small audio amplifier, the 89, is well 
adapted for the job. It is an excellent 
oscillator and puts out plenty of power. 
The transformer T may be almost any 
audio type, though one of the old cheap 
3 -1 transformers is best. Put the pri- 
mary in the plate circuit. The coil Ll 
is an oscillator coil used in the cathode 
circuits of superhets (6SA7 or 6BE6 
hookup). The switch may be either a 
rotary or push- button type. 

In this type of work, an output meter 
is generally impractical. That extra min- 
ute or two that you lose hooking it on is 
not repaid in increased performance. 

Don't get me wrong! I'm not sug- 
gesting that you turn out sloppy work. 
I am merely trying to impress upon 
you the fact that you can't afford to 
spend more than an average of thirty 
minutes on any one set. Some may take 
a little longer, some may take a little 
less, but if the total average time is 
more than a half hour from start to 
finish, you should better do a little 
analysis! In the depression days of 
1932, I tested and aligned some little 
things at the rate of thirty -five an hour, 
and that included a police band, so my 
experience with midgets is not entirely 
theoretical. 
JULY, 1952 

The shop illustrated in the photo- 
graphs, I am told, advertises that it 
makes "most repairs" for a small fixed 
labor fee plus the price of parts. Large 
jobs are not welcomed, and the business 
is strictly cash -and -carry. Sets are ac- 
cepted 24 hours a day. If the proprietor 
is not around, the customer puts his 
set into a locker, closes and padlocks it, 
and calls later for a report on the 
repair. 

There are millions of these little sets 
in the country, and about half of them 
need repairs. Most folks are afraid to 
call a technician because they hesitate 
to pay eight to ten dollars for a set that 
cost fifteen or twenty originally. If you 
offer repairs at a reasonably low figure, 
and can establish yourself as a man who 
does a good job, you are getting a foot- 
hold in a virtually unlimited field. You 
need no expensive test instruments, no 
vast stock, no delivery truck. Your low 
price is cash and carry. Naturally, in 
a few cases, you will lose money, but 
in the aggregate you will prosper. 
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FILS SHELL 455KC 60- 0K C 1600KC 
+250V 
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6.3V 

/ 

T- 56;µ 470µt 47µµt 

/ 3-301aµf 3- 30µµf 3-30µ µ t 
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Switch -tuned alignment signal genera- 
tor. 

Materials for Signal Generator 
Resistors: 1 -27, I- 1,800, I- 2,700, I- 27,000, 2-47,- 
000 ohms, /2 watt; 1 -5,000 -ohm, I- 200,000 -ohm po- 
tentiometers. 
Capacitors: (Paper) I -005, I -,01, 2-0.1 uf. 
(Mica) I -47, I -150, 1-470, 1 -560 µµf. (Variable 
trimmer) 3 -3 -30 uuf. 
Miscellaneous: I audio transformer (see text); I 

tuning coil (see text); I radio -frequency choke 
(II turns No. 30 or smaller wire on '/4 -inch form); 
wire, hardware, minor essentials. -end- 

RARE TROUBLE 

IN A B.F.O. 

By GEO. RULFFS, JR. 

A local novice ham brought hiz 
homemade superhet in to be cheesed 
and aligned. Among the several brigs 
which were isolated and cleaned up was 
one persistent cuss which affected the 
proper operation of the beat -frequency 
oscillator. Fig. 1 shows the circuit em- 
ployed, an old reliable one in use fer 
many years in superhets. 

The trouble which developed was un- 
usual. When voltage was applied to the 
b.f.o, no beat note was produced but the 
b.f.o. could be heard to "swish" by the 
intermediate frequency (1500 kc) as 
Cl was varied. However, in the back- 
ground a weak and very high -pitched 
audio squeal was evident. The squeal 
could not be peaked nor the pitch 
varied by tuning either Cl or the 
ganged r.f., mixer and h.f.- oscillator 
tuning capacitors. Changing the set- 

ting of one trimmer in the i.f. trans- 
formers did attenuate the unwanted 
oscillation, and of course the gain. Fur- 
ther tests indicated no regeneration in 
the i.f. amplifier and that the value of 
the grid resistor RI was correct. 

The difficulty was finally eliminated 
by connecting a 47,000 -ohm resistor be- 
tween the grid and ground. This solu- 
tion was suggested when it was ob- 
served that by momentarily shorting 
either the grid or cathode to ground, 
the condition would correct itself for a 
few seconds duration, resulting in nor- 
mal b.f.o. behavior. 

Apparently the grid resistor specified 
had too much resistance to drain off the 
charge on the grid and produced para- 
sitic oscillations. 

We put the additional grid resistor 
between grid and ground because the 
original resistor was inside the can and 
it was more convenient to compromise 
than to dig into the b.f.o. coil enclosure. 

TV SERVICE KINK 
Don't throw away those weak 5U4's, 

5Y3's, and similar rectifier tubes which 
you remove from TV receivers. The 
next time you have a set with an in- 
termittent B plus short in it, stick in 
one of these weak tubes and save the 
new replacement until after the short 
has been located and eliminated. -Ralph 
E. Hahn 
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LL radio repairmen, jewelers, 
auto mechanics, and the like are 
crooks. Everybody knows they 
take the parts out of what you 

bring in for repairs and put in old 
stuff; that they're out to get all they 
can from you and don't care what cheap 
tricks they use to do it. 

That's why I insisted on watching 
the repairs on my 5 -tube table model 
set when I brought it to the service 
shop. I kept a careful eye on the re- 
pairman while he made some tests and 
when he picked up a pair of snippers 
and started to cut something out of my 
radio, I let him know I was watching. 

"What are you doing ?" I asked. 
"Move over a little," he said, and 

prodded me with his elbow. I suppose 
I was crowding him. I moved, but kept 
my eyes on my radio. 

"The trouble is an open resistor," he 
said, holding up a small, colorful object. 
He looked through some boxes and 
found another jigger that looked some- 
thing like it, and soldered it into my 
radio. When he turned the set on it 
worked all right. 

Then right away he tried to sell nie 
something else. 

"The speaker's warped," he said. 
"You'll need a new one." 

"It sounds all right if I keep the 
volume down," I said, feeling firmly 
that I wouldn't buy anything I didn't 
want. 

"If I put in a new speaker now," he 
said, "it will cost you less because the 
time will be charged to the same hour 
with putting in the resistor." 

"The speaker's good enough for nie," 
I said with finality. 

He was still probing around inside 
the set, and suddenly he found some- 
thing else. "Oh, oh," he said, "the 
isolating condenser is shorted." 

This man was deliberately trying to 
raise my bill. "The set sounds perfectly 
all right," I said. 

"The isolating condenser," he ex- 
plained, "isolates the 110 -volt line from 
the chassis. If it's shorted you might 
get a bad shock or even electrocute 
yourself." 

There seemed to be no stopping this 
fellow. He'd go to any lengths to make 
a sale, even to the extent of frighten- 
ing people. I said coldly, trying to make 
myself perfectly clear, "Since my set 
works nicely as it is, I hardly think it 
necessary to buy anything else for it." 

"Where do you keep this radio ?" he 
asked. 

I always kept it on a window shelf 
over a radiator. "I don't see why that 
should be important," I replied. 

"Well," he told me, "this radio's got 
fancy metal designs on the front of the 
cabinet that touch the chassis. If you 
get between them and a grounded object 
you could get a fatal shock." 

"I don't intend to buy a new con- 
denser," I repeated, solid in my stand 
against having anything I didn't want 
forced on me. "The radio is O.K. as 
it is." 

He sighea. I think he was getting the 

idea I wasn't a yokel he could hoodwink. 
When he turned the set over it made a 
little static noise I had been noticing 
lately. He picked up a pencil and tapped 
the tubes with the eraser. 

"Be careful," I warned. 
Suddenly the radio went dead as he 

tapped one of the tubes. 
Naturally that made me sore. "Now 

what did you do ?" I demanded heatedly. 
"The tube was shorting intermittent- 

ly," he told me. "Tapping made the 
short permanent. You need a new tube." 

"I never needed one before you hit 
it," I said. 

He put his pencil down on the bench. 
I backed away from him because he 
seemed angry, but his voice was quite 
calm as he said, "You brought your 
radio here for repairs and I'm trying 
to repair it the best way I know. It has 
a bad tube. A radio in that condition 
never leaves this shop without a new 
tube or without the customer knowing 
about it. Otherwise it will come back 
and reflect on my workmanship, and to 
stay in business I have to do good work. 
You can buy your tube somewhere else. 
I'm interested in your knowing that the 

work you buy from me is complete." 
His remarks didn't have the slightest 

effect on me. Like I told you, I've heard 
a hundred times how these fellows op- 
erate. "Put in a new tube," I said, "and 
let that finish the job. I definitely don't 
want anything else." 

He looked angry again as he put the 
radio back in the cabinet. I don't think 
he was used to getting caught ruining 
tubes. One thing I was sure of : he was 
going to hear more about this from me. 
I planned to get action through the Bet- 
ter Business Bureau! 

We went out to the front of the shop 
and he put my radio on the counter and 
wrote up my bill. Forty cents for the 
resistor -that was all right; two dol- 
lars and twenty -five cents for the tube 
-that was all right; but when he put . 
down two dollars and fifty cents for 
labor, I blew my top. 

"You're making a profit from the 
resistor and tube," I said. "What more 
do you want ?" 

"People like you ought to know," he 
said, pointing an angry finger at me, 
"that repairmen like me are in business 
to sell time. A shoemaker makes a 
profit on his leather when he repairs 
your shoes, doesn't he? But he charges 
you more for his time. So does a car- 
penter. Their time is their most valu- 
able asset, just like my time is to me." 

"Radio repairmen are all crooks," I 
retorted. "They get you one way or 
another. I've heard how they take 
hard -to -get parts out of radios and put 
cheap parts in their places. I've heard 
how they're liable to `fix' a radio so it 
has to come back to the shop and they 
can make more money on it. And I've 
heard how they charge for parts they 
don't replace, and ... " 

He looked so mad that I thought 
he was going to jump over the counter 
at me so I backed a safe distance away. 
Then he opened up as if I was at fault: 

"Once in a while I get a customer 
like you. You're in a very small mi- 
nority, thank God! When are people 
like you going to learn that business- 
men like me have to satisfy their cus- 
tomers to remain in business ?" he 
said, getting control of himself. "If I 
can't satisfy them, the shop around the 
corner will. It doesn't take a customer 
long to learn when he's being robbed, 
and when he finds out he spreads the 
word around and the shop that's rob- 
bing him soon finds itself with bank- 
ruptcy papers. I've been in business for 
ten years. I wouldn't have lasted ten 
days if I were dishonest ... " 

A woman walked into the store, in- 
terrupting him. She wanted a radio 
she had brought in for repair. 

"I'll get it from the back room," the 
repairman told her. To me he said, 
"I'll be back in a minute and we'll 
settle this." 

While he was in the back of the store, 
I picked up my radio and hurried out 
without paying. He hadn't convinced me 
with all his talking. Radio repairmen 
and others in business like that are just 
plain dishonest. 

-end- 
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Greater realism 

through correct dual - 

speaker phasing - 
A direct approach to 
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LOUDSPEAKER CROSSOVER DESIGN 

By NORMAN H. CROWHURST 

SOME points about the functioning 
of loudspeaker crossover networks 
should be clarified. Most classical 
treatments derive crossover net- 

works from wave filter theory, which in 
turn is derived from the theory of ar- 
tificial lines. The resulting designs may 
not satisfy all the requirements of a cross- 
over network in the best possible way. 
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SPEAKERS CORRECTLY PHASED SPEAKERS OUT OF PHASE 

Fig. 1 -The apparent source of sound 
shifts when speakers are not in phase. 

The first and most obvious require- 
ment of a crossover network is to de- 
liver low- frequency energy to one 
speaker and high -frequency energy to 
another. This is usually taken care of 
reasonably well, using a roll -off slope to 
suit the designer's whim. 

A second factor (and one that often 
receives less attention) is the impedance 
presented to the amplifier by the com- 
bined network. Frequently this varies 
widely over the audio range and in- 
cludes sizeable reactive components in 
the vicinity of the crossover frequency. 
To obtain best performance from the 
amplifier, a constant, resistive imped- 
ance should be presented to it as a load. 

JULY, 1952 
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The third requirement often receives 
even less attention. This is the realism, 
of the acoustic output from the combi- 
nation. While this is in some respects a 
matter of individual conditioning and 
preference, it depends fundamentally 
on certain electro- acoustic require- 
ments. One of the most important, and 
frequently the one least considered, is 
the phasing, or apparent source of the 
sound output. 

Tests have shown that phase distor- 
tion with single speakers is not nor- 
mally detectable, but when two sources 
are employed, the phase relations be- 
tween them influence the character of 
the radiated sound field. The frequency 
response as registered by a good pres- 
sure microphone may be flat, but what 
about the wave- shapes? The pressure 
microphone does not answer that, but 
a pair of human ears can detect such 
phase peculiarities, and failure to con- 
sider this factor has made many dual - 
unit combinations sound noticeably un- 
real, even though their frequency re- 
sponse may look perfect, and there may 
he no measurable distortion. 

Source of the sound 
The reader may have checked two 

speakers for phasing by listening to 
them while connections to one of them 
are reversed. Standing some distance in 
front of them, on the center line (as in 
Fig. 1) , when they are correctly phased 
the sound seems to come from a point 
midway between the two units; but 
when incorrectly phased, two effects 
can be noticed: There is a deficiency of 
low frequencies (due to cancellation ef- 
fects) and the source of sound at higher 
frequencies no longer seems to be asso- 
ciated with the units actually radiating 
it. This is because the air- particle move- 
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ment caused by the radiated sound is 
no longer back and forth along a line 
from the common source, but appr:xi- 
mately at right angles to it. The sound 
field around the listener's head is per- 
pendicular to what it should be, caus- 
ing, through our binaural perception, 
the confused impression which may be 
called "dissociation effect." 

A similar dissociation effect will 
occur with dual units driven by a mess- 
over system, at any frequency where 
the two speakers are out of phase. It is 
best to keep the two units close together. 
Some favor putting the smaller unit on 
the axis of the larger one and imme- 
diately in front of it. But, however .he 
units are arranged, the dissociation 
effect can become noticeable if then_ is 
an out -of -phase condition at some fre- 
quency near the crossover point. The 
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Fig. 2- Examples of crossover net- 
works for two -way loudspeaker systems. 
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Chart for finding exact values of inductance and capacitance for any of the networks shown in Fig. 2. Use of the chart 
for a typical solution (Fig. 2 -e) is illustrated in Fig. 3 on the opposite page. 
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Fig. 3 -How the chart on the opposite page is used to find inductance and ca- 
pacitance values for Fig. 2 -e. Each speaker has a 40 -ohm voice -coil impedanc 

500 
CYCLES 

relative phase at crossover can be ad- 
justed by positioning the diaphragms 
on their common axis so the wave from 
the low- frequency unit emerges in phase 
with that from the high -frequency one. 
When the units are mounted side by 
side on the same baffle, the sound should 
emerge in phase at the baffle surface. 

Constant- resistance networks 
But how does the crossover network 

affect the relative phase at frequencies 
near crossover? This question often 
seems to be overlooked, and neglecting 
it can cause the trouble just described. 
Some networks, of the kind employing 
two or more reactances for each unit, 
have values adjusted to give an accen- 
tuated frequency rolloff. For example, 
the networks shown at Fig. 2, c and d, 
using values given by the chart in this 
article, are of the constant- resistance 
type, giving a rolloff of 12 db per oc- 
tave; the phase difference between the 
outputs is always 180 degrees; but using 
values designed for a sharper rolloff, 
the phase difference is not the same. At 
frequencies near crossover, phase differ- 
ence changes rapidly. Some out -of -phase 
effect in the vicinity of the crossover 
frequency is unavoidable unless a con- 
stant- resistance type network is used. 
It is fortunate that this type takes care 
of both the second and third require- 
ments mentioned above. 

The chart may be used to design any 
of the six types of crossover network 
illustrated in Fig. 2. Those at a and b 

give a rolloff of 6 db per octave and a 
constant phase difference of 90 degrees. 
For best results the positions of the two 
diaphragms should be adjusted so the 
difference in their distances from the 
face of the baffle is about one -quarter 
wavelength at the crossover frequency. 
The phase difference will not be serious 
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within the range where appreciab.e 
energy is coming from both units. 

The networks at e and d give a rolloff 
of 12 db per octave, and a constant 
phase difference of 180 degrees, which 
means that reversing connections to one 
unit will bring the phase right. The 
units should be mounted so their dia- 
phragms are in the same plane. 

For cases where the frequency re- 
sponse of the units used requires a roll - 
off steeper than 12 db per octave, the 
networks shown at e or f are recom- 
mended. These give a rolloff of 18 db 
per octave, and a constant phase differ- 
ence of 270 degrees. This means that 
mounting the diaphragms a quarter - 
wavelength apart at the crossover fre- 
quency will give in -phase outputs by 
appropriate connection. 

All these networks are designed to 
present a constant, resistive impedance 
to the amplifier over the entire fre- 
quency range. 

The impedance varies 
One more point is often overlooked: 

The networks are designed on the the- 
ory that they are feeding resistance 
loads of the same value as the nominal 
voice -coil impedance. The voice -coil im- 
pedance is not pure resistance, so the 
performance of the networks is altered. 
The most serious effect is usually due 
to the inductance of the low- frequency 
unit voice coil. By using networks a, d, 
or e, each of which feeds the low -fre- 
quency unit through a series inductance, 
this effect can be overcome by sub- 
tracting the voice -coil inductance value 
from the network inductance value de- 
rived from the chart. Even if the avail- 
able data is insufficient to allow this, 
these networks will minimize the effect, 
because the inductance of the voice coil 
will add very little to the effective in- 

45 
ductance of the network. In the other 
networks the shunt capacitor combined 
with the voice coil inductance will cause 
a greater variation in input impedance. 

Each diagram in Fig. 2 has the in- 
ductors and capacitors marked with 
symbols. These identify the reference 
line (in the bottom part of the design 
chart) to be used for finding each corn- 
ponent's value. Fig. 3 illustrates the 
use of the chart to find values for a net- 
work of the type of Fig. 2 -e, and Fig. 
4 shows the actual circuit calculated 
in this way for a crossover frequency of 
500 cycles, at 40 ohms impedance. 

The input impedance is the same as 
each speaker voice -coil impedance., Some 
prefer to design the crossover network 
for 500 -ohms impedance and use match- 
ing transformers at the outputs to feed 
the individual voice coils. This method 
has two advantages: The two units need 
not have the same voice -coil impedance; 
and smaller capacitors can be used. The 
range of impedances covered by the 
chart extends up to 500 ohms to include 
such designs. 

One modern trend has been to use 
separate amplifier channels for each 
unit. In this case the chart can be used 
for designing an interstage filler to 
separate the channels, by making the 
following adjustments: multiply all im- 
pedance values by 1,000 (this means the 

TO FÆ UNIT 

TO LF UNIT 

Fig. 4- Crossover -network component 
values for the circuit of Fig. 2-e de- 
rived by the method shown in Fig. 3. 

impedance used to terminate each out- 
put as a grid shunt) ; change inductance 
values to henries instead of milllihen- 
ries; divide capacitor values by 1,000. 
Suitable networks for this application 
are a, c or e, since these allow the input 
to each amplifier circuit to be grounded 
on one side. 

The characteristics of the final out- 
put from any type of network and 
combination of speakers can only be 
predicted accurately if the source (am- 
plifier) impedance is known. This can 
be measured with simple equipment by 
the methods described in the article 
"Audio Impedance Measurements," by 
James A. Mitchell, in the April, 1952, 
issue of RADIO- ELECTRONICS. 

The amplifier impedance should be as 
low as possible, and practically con- 
stant over the entire frequency range 
to be reproduced. With present -day 
components, this can be achieved only 
by using multiple low- impedance out- 
put triodes, or by carefully- designed in- 
verse feedback circuits. The series of 
articles "Audio Feedback Design,'' by 
George Fletcher Cooper (RADIO- E:LEC- 

TRONICS, October, 1950 -November, 
1951) , covers many applications of 
feedback to amplifier circuits. 

-end- 
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16 Audio 

Separate amplifier and power -supply chassis reduce hum, allow uncrowded layouts. 

Easily -built 

American versions of 

the Williamson circuits 

give superb results 

at comparatively 

low cost 

PRACTICAL WILLIAMSON AMPLIFIER 

FOR many years the high- fidelity 
fan has been looking for the "per- 
fect" amplifier circuit, one that 
would be flat throughout the audio 

range, practically distortionless, with 
adequate power output, and relatively 
inexpensive. Many circuits have been 
devised and many have come close to 
the ideal, but each has left something 
to be desired. The most popular circuit 
of recent years is the Williamson 
amplifier. 

Although the original specifications 
called for the use of a British -made 
output transformer (Partridge) and 
British tube types (KT -66), several 
American versions have appeared. 
Complete Williamson amplifier kits, 
including punched chassis, are now 
available from several American manu- 
facturers, including Heathkit, Stancor, 
and UTC. Other American companies, 
such as Acrosound, ADC, Peerless, and 
Triad, are producing special William- 
son output transformers. Many dis- 
tributors are also supplying complete 
or foundation kits. This amplifier used 
Stt.ncor transformers and follows that 
company's version of the Williamson 
circuit. (See Figs. 1 and 2.) 

Construction 
l'he power supply is built on a sepa- 

rate chassis to keep a.c. transformer 
fields away from the amplifier. Power 

is brought to the amplifier through a 
4 -wire cable. 

Stancor suggests using two 9 x 7 x 2- 
inch chassis for the amplifier and 
power supply. However, this was found 
to be too small for the layout and 
wiring desired. We found an 11 x 7 x 2- 
inch aluminum chassis adequate. 

The power supply itself is conven- 
tional and should cause no trouble. The 
core of the choke should be perpendicu- 
lar to the core of the power trans- 
former to reduce the effects of stray 
magnetic fields. 

The layout of the amplifier is not 
critical, because of the isolated power 
su'jply. Be sure the 807's have enough 
ventilation. The layout used gave no 
trouble; it is suggested for ease of 
wiring. 

The heater circuits should be wired 
first with twisted pair. These leads 
should run first to the 807's and then to 
the 6SN7's. To prevent ground loops 
all ground returns should be connected 
to a floating bus and the bus grounded 
to the chassis only at the input con- 
nector. Be sure to use insulated mount- 
ings for metal -shell decoupling capaci- 
tor: and connect their negative termi- 
nals to the ground bus. Use insulated 
mountings also for the jacks in the 
cathode circuits of the 807's. 

All resistors should have a tolerance 
of 104 or better. It is very important 

By FRANCIS A. GICCA 

that the starred resistors be matched 
pairs. If unbalance occurs in the direct - 
coupled stage it might bias the tube 
almost to cut -off. Unbalance in the 
phase- inverter circuit will cause un- 
equal drive to the 807's. To get matched 
pairs take an ohmmeter to your parts 
distributor and measure resistors until 
you find two that give the same reading 
within 10!4 of the required value. Most 
distributors will let you do this. It is 
unnecessary to use a Wheatstone 
bridge to get two perfectly matched 
resistors; the ohmmeter will suffice. 

A few precautions must be taken to 
prevent attenuation of the high audio 
frequencies. Do not use any shielded 
wire; mount all parts as far above the 
chassis as possible; keep all leads 
short; avoid cabling wires together; 
keep your wiring compact. It is amaz- 
ing how much difference these small 
details can make. In this amplifier rais- 
ing parts above the chassis extended 
the response 3 kc at the high -frequency 
end. 

Tests and adjustments 
Having completed the amplifier we 

started making the usual voltage 
checks. Suddenly we noticed one 807 
glowing bright red just as the fuse 
blew out. We checked the setting of the 
potentiometer which balances the plate 
currents of the 807's. It was set at one 
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Fig. 1 (above) -The Stancor version of 
the Williamson amplifier circuit. Princi- 
pal differences are the use of 807's in- 
stead of British KT66's, and R -C power - 
supply filtering in the first two stages. 
Fig. 2 (upper right) -The Stancor 
power supply schematic. Fig. 3 (right) 
-Schematic of the Heathkit model 
WA -I'1 preamplifier- equalizer kit. The 
turnover switch compensates for the 
different frequency characteristics used 
in 78- r.p.m. and LP recordings. Bass 
and treble controls give flat response 
in midpositions, 15 db boost or cut at 
opposite ends. 12AY7 is a low -micro- 
phonic type. 

end, so we reset it near the middle of 
its range and replaced the fuse. Again 
the 807 began to glow and the balanc- 
ing control had no effect at all. We 
then checked the plate current of each 
tube and found one drawing 146 ma 
and the other drawing 23 ma. By this 
time we were worried. Tearing apart 
the balancing network we found noth- 
ing visibly wrong, so we suspected a 
faulty potentiometer and replaced it. 
Still the 807 glowed. In disgust we put 
in two new tubes and started over. Now 
everything was fine. The circuit bal- 
anced and both 807's drew normal cur- 
rent. We felt slightly silly when we 
found that one 807 was gassy. So -if 
your circuit does not balance -check 
the 807's first. 

To balance the circuit plug a milliam- 
meter into each of the jacks in turn 
and adjust the balancing potentiometer 
until both readings are equal at ap- 
proximately 100 ma. 

If the amplifier squeals, reverse the 
plate leads to the output transformer. 
This should correct the fault. 

The response of the amplifier was 
checked with a Hewlett- Packard audio 
oscillator, an RCA audio voltmeter, 
and a Hewlett -Packard distortion ana- 
lyzer. The frequency response is supe- 
rior to broadcast standards and is truly 
high -fidelity. The unit has been in con- 
stant use for over four months and has 
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not developed any trouble. It is cur- 
rently being used as a standard for 
free -field acoustical measurements. The 
unit is free from any inherent circuit 
noise or microphonics and is very 
stable. It is well worth the time and 
trouble put into its construction. 

(A preamplifier and equalizer should 
be used with this amplifier to obtain 
full output and optimum performance 
when using low- output pickups such as 
the variable reluctance and some mag- 
netic types. A number of preamplifier - 
equalizer circuits have been developed 
by manufacturers and distributors of 
high -fidelity amplifiers. Some of these 
include loudness controls and rather 
elaborate preset equalizer circuits for 
almost every type of recording charac- 
teristic. Others are simpler but equally 
effective for most applications. 

Typical of the simpler circuits is 
the Heathkit WA -P1 preamplifier - 
ec,,,alizer shown in Fig. 3. A switch 
selects either of two low -gain inputs 
for crystal pick -up or tuner, or the 
high -gain channel for magnetic pick- 
ups. A two -position turnover switch in 
the latter channel has positions for 
78- r.p.m. and LP recordings. Separate 
bass and treble controls provide up to 
15 db boost or cut at 20 and 20,000 
cycles, respectively. Signal voltage 
input required to develop 1.2 volts out- 
put -the approximate value required 

I2AY7 
OR 

12M7 

12AÚ7 

.6.3)1/801111 

to drive the amplifier to full output - 
is 0.2 volt into the low -gain channels 
and .004 volt for the high -gain input 
circuit- Editor) 

Materials for Williamson amplifier 

Resistors: 2- 470,000 ohms, (matched), 2- 100.000 

ohms, I- 47,000 ohms, 2- 22,000 ohms, 2- 22,000 alms 
(matched), 1 -5,000 ohms, 2 -1,000 ohms 1-470 

ohms, 1 -390 ohms, 4-100 ohms, I watt, 10 %; 2-47,- 
000 ohms (matched), 2 watt, 10 %; I -250 ohms, 1- 
150 ohms, I -50 ohms, 10 watt, wire -wound; -20,- 
000 ohms, 20 watt, wire- wound; 1- 500,000 -chm 
potentiometer, audio taper; I -100 -ohm potentiome- 
ter, 2 watts. 
Capacitors: (Paper) 2-0.25 uf, 2-0.05 at, 600 

volts. (Electrolytic) 3-30 uf, 475 volts; 1 -30 of, 

2 -10 uf, 450 volts. 
Transformers: 1 Williamson output transformer 
(Stancor No. A -8054 or equivalent); I power trcns- 
former: (Stancor PC -8412 or equivalent); II fi ter 
choke (Stancor C -1411 or equivalent). 
Miscellaneous: Tubes: 2- 6SN7 -GT: 2 -807; I-51U4 -G. 

2 chassis, II x 7 x 2 inches; 3 octal sockets; 2-5- 
prong sockets; 2-4-prong sockets; 2 -4 -prong a lugs; 

I -input connector; 2 circuit -opening jacks; 2 in- 

sulated plate -cap connectors; I output terminal 
strip; I fuse holder; I -2 -amp fuse; I s.p.s.t toggle 
switch; I line cord and plug; wire, solder, terminals, 
hardware. 

Materials for Preamplifier 
Resistors: I -10 megohm; 6- 100,000 ohms; 3- 22.000 

ohms; 1 -3,300 ohms; 2 -2,200 ohms, 'I, watt; 1 -10,- 
000 ohms, I watt. 3- 1- megohm potentiometers. 

Capacitors: (Paper) 4-.002 µf; 2 -.02 uf; 5-95 uf, 
600 volts; (Mica or ceramic) I -200 uuf; (Electro- 
lytic) 2 -20 uf, 350 volts; I -20 uf, 25 volts. 

Miscellaneous: I -12AX7 or I2AY7 tube; 1- ,12ÁU7 

tube; 2 -9 -pin miniature tube sockets; chassis, 
switches, hardware. -end- 
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Audio 

ELECTRONICS and MUSIC 

Part XXV- Further 

interesting features 

of the Minshall 

electronic organ 

By RICHARD H. DORF 

TI I E tone- generator system of the 
Minshall electronic organ, de- 
scribed in last month's article, 
is common to all models of the 

instrument. Model H, shown in Fig. 1, 
is a single- manual spinet organ with 
a standard 5- octave manual and a 12- 
note toe -pedal complement. With built - 
in power amplifier and speaker, it is 
probably the lowest -priced electronic 
organ available today and is suitable 
for the home or the small church or 
radio station. 

Minshall power supply 
Fig. 2 shows a schematic diagram of 

the power supply used in all Minshall 
models for the tone generators and elec- 
tronic tone filters. It is standard except 
that it includes a vibrato oscillator. The 
vibrato system employs a 6SN7 con- 
nected as a Wien -bridge oscillator with 
a frequency of about 6 cycles. The os- 
cillator is supplied from a regulated 
300 -volt source. The 5,000 -ohm poten- 
tiometer in the plate circuit of the 
right -hand triode supplies plate voltage 
for the 12 master oscillators of the 
generator system. The tap for the mas- 
ter oscillators is bypassed for oscillator 
frequencies by the 1 -µf capacitor. How- 
ever, the voltage drop due to the plate 
current of the 6SN7 varies at the vi- 
brato frequency, which is too low to be 
effectively bypassed. Thus, the voltage 
fed to the master oscillator plates is 
amplitude- modulated at a 6 -cycle rate. 

The master oscillators are unaffected 
by normal slow changes in supply vol- 

Fig. 1 -This Minshall spinet Model H is identical to 2- manual models 
except for pedals and fewer stops. Designed for the home and the small 
church and radio station, it has built -in power amplifier and speaker. 

tage. However, the relatively rapid 
6 -cycle change varies the oscillator fre- 
quencies slightly and produces vibrato. 
The vibrato is turned off at the tablet 
board by shorting the grid of the right - 
hand 6SN7 triode to ground. This grid 
lead goes to the tablet board socket in 
Fig. 2. 

The power output plug furnishes 
power for the dividers and the ampli- 
fier: 300 volts regulated for the oscil- 
lators; 300 volts unregulated for the 
dividers; 390 volts unregulated for the 
amplifier; and 6.3 volts for all heaters. 
The tablet board socket connects supply 
voltages and control lines to the tablet 
board, which holds the electronic tone 
filters and the controls. 

Fig. 3 shows the compact electronic 
assembly of the model H spinet. This is 
a top view with the cover raised. A 
chassis frame running almost the width 
of the instrument carries the power sup- 
ply on the left, the 12 tone -generator 
chassis in the center, and the amplifier 
on the right. Each of the tone -generator 
chassis is held in place by the two 
plugs at the ends, so that it can be re- 
moved for service or replacement mere- 
ly by pulling upward. The plugs are 
tight enough to hold the strips firmly 
in place under normal shock or vi- 
bration with the lower protective cover 
removed. 

Fig. 4 is a rear view of the console. 
The main chassis is protected from cas- 
ually exploring fingers by a wire screen. 
A 12 -inch speaker is mounted at the 
lower left of the front board, and the ex- 

pression pedal is linked to a special at- 
tenuator assembly which will be de- 
scribed in next month's concluding in- 
stallment on the Minshall electronic or- 
gan. 

The keying system 
The keying system of the Minshall is 

simple but not so simple as to throw 
away the desirable features of a good 
organ. It eliminates objectionable clicks, 
uses standard leaf- switch contacts, and 
provides three separate registers -4 -, 
8 -, and 16 -foot for the GREAT; 4- and 8- 
foot plus a "quint" for the SWELL; and 
a single pedal bus which gives the effect 
of an extra lower octave. 

The keying for a single generator out- 
put is diagrammed in Fig. 5. The output 
from the plate of each divider tube is 
fed through 10- megohm, 2.7- megohm, 
and 1- megohm resistors to the output 
bus. The key switch connected between 
the 10- megohm and 2.7- megohm re- 
sistors and ground is normally closed, 
grounding the divider's output. When 
the key is pressed, the switch opens and 
the tone goes to the output bus. The 
capacitor and the first two resistors 
form a simple low -pass filter. The ca- 
pacitor value is selected so that the 
fundamental and most of the harmonic 
content of each octave are unimpaired, 
but the "click band" (which is higher 
than the highest note on the organ) is 
attenuated. Although this system does 
not remove all clicks, their level is so 
low that even this critical listener was 
unable to find them objectionable. 

RADIO-ELECTRONICS 
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The circuit for the entire GREAT man- 
ual is shown in Fig. 6 in explanatory 
form. Across the top of the diagram 
the octave designations indicate the 
five octave keys on the manual. The 
small circles above the 10- megohm re- 
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.0 47 
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TO TAB BOARD 

FILS 

through the 10- megohm and 2.7- megohm 
resistors to a sub -bus to which all 12 
notes of this octave connect. This sub - 
bus is connected through a 1- megohm 
resistor to the main 16 -foot bus and 
through a .0022 -µf key -click capacitor 
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Fig. 2 -The power -supply chassis furnishes regulated voltage to the tone oscil- 
lators, with vibrato if desired, and supplies all power for generator system and 
amplifier through bus wiring to plug -in receptacles under each unit chassis. 

sistors in octave 3 indicate divider out- 
put tones and are marked with the note 
and octave actually generated; thus, 
"CJ" means the second C generated or 
130.8 cycles (see the note -frequency 
chart in the August, 1950, issue of 
RADIO- ELECTRONICS) . 

Each key operates three switches si- 
multaneously. For example, when D in 
octave 3 is played, the switch in the 
uppermost section ungrounds the output 
of Do, which is one octave below the 
actual key pressed. This sends Do tone 

Fig. 3 -Top view of the model 
H spinet with cover raised 
shows the single chassis 
which holds electronic assem- 
bly. Each sub -chassis is in- 
stantly removable for serv- 
icing. 

JULY. 1952 

to ground. The same action also takes 
place in the center section with respect 
to the output of the D3 generator, which 
goes through a similar path to the 8- 
foot bus; and in the bottom section for 
D4, which goes to the 4 -foot bus. 

In this way, each key produces three 
different tones in three different buses, 
and each octave in each register is 
separately filtered for key clicks. Since 
there are only five octaves of tones 
generated in the organ (plus the usual 
extra C) , the 8 -foot register is the only 

149 

one of the three connected throughout 
in this manner. The bottom octave of 
keys produces for the 16 -foot register 
the same octave of tones as does the 
second octave of keys; and the tap oc- 
tave of keys produces for the 1 --foot 
register the same octave of tones as the 
fourth octave of keys. These tied -to- 
gether octaves do not require different 
click -filter values so their octave sub- 
buses are commoned, as shown in Fig. 6. 

In 2- manual models the SWELL manu- 
al is connected in exactly the sanie way, 
except that instead of a 16 -foot register 
it has a quint bus. This carries tones 
one octave and a fifth above the key 
pressed. The quint note for C3, for in- 
stance, is G4 ; for G3 it is D5, and so 
on. The quint is not available on :he 
stop controls as a separate register 
but is used in the tone -color blends for 
simulating certain organ stops. 

Obtaining low notes 
The 25 -note pedal clavier operates 

in the same basic manner but is wired 
somewhat differently for a good rea- 
son. The lowest note generated in the 
Minshall is equivalent to the 8 -foot 
tone of the lowest organ pedal, but it 
is necessary to have a tone one octave 
below that, equivalent to a 16 -foot, for 
a good bass foundation. This is cb- 
tained in the Minshall by mixing the 
fundamental and the tone a mu:;ical 
fifth above it. 

Fig. 7 shows how this is done. T:ie 
tone from divider C1 is fed through the 
customary 10- megohm and 2.7- megohm 
resistors to the output bus. No click 
filters are needed in the pedal circuit, 
since there are only two octaves of 
tones and clicks are removed by the low - 
pass character of the pedal tone filter 
on the tablet board. Pressing the C1 

pedal ungrounds the generator output 
in the usual way. 

In addition to the C1 tone, however, 
a certain amount of tone from the G1 

divider, a fifth above, is injected as well 
through the 22- megohm resistor. The 
difference between the C1 frequency cf 

. .me.-.. ' d{foi{ t; 1fi1( y k 

1 I 1 1 1 ' ' 
y, 
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Fig. 4 -Rear view of the Model H 
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GREAT 4 BUS Fig. 6-Complete keying system for GREAT manual of larger models is similar to that for the spinet model. Capacitors are used to suppress keying clicks. 
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PEDAL BUS Fig. 7 -Pedal key- switch circuit diagram shows how the quint is added to the bas- k tone in the first octave to give effect of a bass an octave lower than actual tone. 

65.41 cycles and the G1 frequency of 
98 cycles is 32.59 cycles, within 0.11 
cycle of the frequency of the C one oc- 
tave below C1. When the fundamental 
and fifth are mixed in the right propor- 
tions the fifth itself cannot be heard 
but the listener hears the 32 -cycle tone 
and a good foundation bass is obtained. 

This scheme of adding the fifth is 
carried through the first octave of the 
pedals, as Fig. 7 illustrates. Beginning 
with the second octave of pedals (C_) 
the fifth is no longer needed, since the 
first octave of generated notes can be 
used. The fifth input is therefore re- 
placed with a certain amount of tone 
from C 1, C 1 ... , through the 22 -meg- 
ohm resistors. 

DIVIDER OUTPUT 

10 MEG 

2.7 MEG 

KEY 

A' 

\KEY SW 

MEG =150µµf -.01 KEY CLICK FILTER 

OUTPUT BUS 

Fig. 5- Single keying circuit demon- 
strates the shunt keying system used 
in the Minshall electronic organ. 

In next month's article our descrip- 
tion of the Minshall electronic organ 
will conclude with complete diagrams of 
the electronic tone -color filters, the con- 
trol system, and the amplifiers. Par- 
ticularly interesting are the graphs 
showing actual frequency responses of 
the filters as illustrations of how the 
formant principle is used in this organ 
and how the colors can be duplicated 
experimentally. 

Ito be continued) 

Other Organ Articles 
In This Series 

September, 1951- -The Hammond Organ; 
Music from Spinning Wheels and Electronic 
Circuits 

October, 1951 -Hommond Organ continued; 
preamplifier, vibrato, reverberation, speakers 

November, 1951 -The Baldwin, an Instrument 
of the Ali-Electronic Type. 

December, 1951 -The Baldwin Keying and 
Tone Color Circuits 

January, 1952 -More on the Baldwin; lone 
coloring and note blending circuits 

February, 1952 -Connsonata- Overall De- 
scription and Circuitry 

March, 1952- Connsonata- Keying, Mixing, 
and Tone Injection Circuitry 

April, 1952 -New Electronic Instrument [Low- 
rey Organo] Makes Organ of any Piano 

May, 1952- Construction and Circuit De- 
tails of Solovox 

June, 1952- Minsholl Electronic Organ; True 
Organ Tones with Few Components 

RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Recording -studio control room. The echo box and its controls are at the top of the rack. 

SIMPLE ECHO BOX 
SEARCH for a simple artificial rev- 

erberation generator began when 
we lost a customer because we 
could not furnish a reverberation 

effect. The embarrassment of the situa- 
tion sparked us into action. 

We had no space for a true reverbera- 
tion chamber. A tape -delay system 
sounded good, but the cost of a com- 
mercial unit was too great. We consid- 
ered a system using 50 feet or more 
of coiled -up hose with a speaker, mike, 
and equalizer, but did not think it versa- 
tile enough to investigate further. The 
idea of three or more pickup heads rid- 
ing behind each other in the same rec- 
ord groove was also thrown out. A re- 

SUSPENSION EYE 

INPUT CONN 

JULY, 1252 
OUTPUT CONN 

volving disc painted with fluorescent 
material, actuated by a modulated light 
source, with photocells and an optical 
system to reproduce the transient 
images was discarded as too compli- 
cated. 

In one attempt a contact mike was 
attached to the sounding board of a 
piano. A speaker inside the piano caused 
the strings to vibrate sympathetically. 
This effect is quite strange and when 
mixed with the proper amount of orig- 
inal sound gives a tremendous reverber- 
ation effect. But one piano is all we can 
afford and we have no padded closet for 
storing a piano reverberation generator. 
I even went as far as to have my wife 
make a gallon of Jello in a special con- 
tainer. A speaker would drive one side 
of the jello and a crystal pickup with 
multiple arms would pick up the vi- 
brations at the other end. I recorded a 

IN 0DB-+10DB 
50DB LOSS 

1 
I 98K> 

Audio 

Echo effects 

for recording and 

broadcast work 

can be produced 

at low cost. 

By CHARLES L. HANSEN 

reverberation effect but the stuff started 
to melt and I didn't have time to look 
for an elastic gal that would remain in 
a permanent state. 

One day I connected a recording head 
to one end of a 50 -foot length of iron 
wire and a phono cartridge to the other 
end. The results were so good my part- 
ner and I agreed that this system had 
possibilities if it could be reduced in 
size and installed in a soundproof box 
so that room noise would not affect it. 

The unit was finally boiled down to a 
crystal driver, two piano -wire springs, 
and a reproducer mounted in a can 
about four inches long and two inches 
in diameter. This was inserted in a 
larger can packed with sound -absorbing 
material and suspended behind the 
equipment rack. (See Fig. 1.) 

The delay mechanism consists of two 
piano -wire coil springs (5, 6) obtaina3le 

.05 00 

1 

ORIGINAL SOUND PATH 

ADJ SCREW 

ION 
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1 r 
SPRINGS 

%TAL UNITS -i 
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NO LOSS 27K +150P 

IN IO 200V EQUALIZER 

Fig. I (left) -Echo -box construction data. Fig. 2 (above)- Schematic of the 
complete reverberation unit. All units except the equalizer are on the top panel. 
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at any hardware store. The spring wire 
should be of smallest possible diameter. 
A good way to gauge such a spring is 
to hold one end and see that the other 
end droops downward. The springs 
should be about 2 to 21/2 inches long. 

The springs are attached at one end 
to the high- output crystal driver and 
the reproducer (1, 2) by hooked wires 
(3, 4) inserted in the needle chucks. The 
free ends of the springs are hooked to- 
gether and connected by a stiff rubber 
band (7) to the adjusting screw (8). 

The proper adjustment can be found 
by feeding the driver from a radio 
and connecting the reproducer to an 
amplifier and speaker. If the tension 
is too great the stress will distort the 
crystal cartridge. If the tension is too 
low no sound will be transmitted through 
the unit. The springs attached to a stiff 
material act like an improperly termi- 
nated electrical transmission line. The 
abrupt impedance change at the junc- 
tion point sets up reflections in the line. 
The rubber band acts as a damper. If 
too much audio power is applied the 
springs will be shocked and the repro- 
duced sound will contain "pings" like 
rifle shots at the start of each word. 
The volume leval should be set so the 
crystal just starts to "talk back" on 
peaks. Maximum reverberation time is 
three seconds. 

We also built a larger unit with a 
reverberation time of 10 seconds, which 
is installed in a trunk under the oper- 
ating desk. Reverberation time natural- 
ly varies with the size, length, and stiff- 
ness of the delay mechanism. Our larger 
unit was wound with No. 20 armature 
binding wire. 

The correct amount of original sound 
must be mixed with the artificially re- 
verberated sound to produce the effect 
wanted. This is done by the three con- 
trols on the echo box panel at the top of 
the equipment rack in the photo. The 
schematic of this panel is shown in 
Fig 2. The first control on the left 
varies the mechanical drive to the 
spring. The second knob feeds through 
the desired amount of original sound. 
The third control is a reverberation 
quantity control. An infinite number of 
combinations can be obtained. 

An equalizer is indispensable with 
this reverberation generator. The one 
used in our installation is a universal 
equalizer with zero insertion loss, 
mounted on top of the rack. With an 
equalizer in the output circuit the re- 
verberated sound can be made to sound 
crisp. The effect can be described as 
changing the echo- chamber size, shape, 
and surface. It will be up to the builder 
to make adjustments and changes in 
the unit to obtain what he wants. 

Although this unit was designed for 
voice, such a unit might be inserted in 
any amplifier playback system as a 
"presence control ". Many weird and 
varied effects can be obtained. Tele- 
vision and radio stations could use such 
a device for obtaining novel effects in 
local programs and spot announce- 
ments. The disc jockeys would love it. 

-end- 

PUSH -BUTTON TUNER 
By ROBERT G. MASCHING 

SOME years ago no receiver could 
be sold unless it had push- button 
tuning. This feature has practi- 
cally disappeared, but many of us 

would still appreciate the convenience. 
If you would like push- button tuning, 

you can add it to your receiver with 
little trouble. All you need is a switch 
(latch type not necessary) and a supply 
of small fixed and trimmer capacitors. 
The time spent in hooking them up 
will be returned to you in the conven- 
ience of flicking on a favorite program 
or news broadcast instantaneously. 

I built my own receiver from junk 
box parts. As is often the case, it was 
difficult to find mixer and oscillator 
coils which tracked. But fixed tuning 
solved the problem nicely. Having but 
two coils and only a 2 -gang variable 
capacitor (for manual tuning when 
desired) I used no r.f. stage. A 2 -gang 
6- position switch tuned in six of the 
seven local stations. If more stations 
are desired a 12- or 24- position switch 
can be used, and of course additional 
capacitors. A 3 -gang switch is needed 
if your receiver has an r.f. stage. 

Notice in the circuit that each station 
is tuned by the capacitance of its partic- 
ular switch position. Capacitors would 
be saved by using a progressively short- 
ing type switch to add just a bit more 
capacitance as the switch is rotated, 
but this would mean that adjustment of 
one station would affect the adjustment 
of all. In the circuit shown the station 
adjustments are independent of each 
other. 

First align the i.f.'s. Then solder a 
small variable trimmer across the 
switch in the first position for the high- 
est- frequency station. Adjust the trim- 
mer for the oscillator until the desired 
station is heard, or use a signal gener- 
ator if available. Then solder a trimmer 

to the r.f. and or mixer stages and 
tune. Switch to the next position, solder 
in a capacitor and tune the next lowest 
station in frequency, always adjusting 
the oscillator first. Continue until all 
desired stations are tuned. The receiv- 
er's own variable capacitor may be then 
attached to the last switch position for 
regular manual tuning. 

An idea of succeeding values of ca- 
pacitance necessary to tune progres- 
sively lower frequency stations may be 
obtained from the formula 

f- 1 
2n VLC 

which shows that with a fixed coil the 
frequency is inversely proportional to 
the square root of the capacitance. Thus 
if 20 µµf is necessary to tune the r.f. 
to 1400 kc, 80 µµf will be needed at 
700 kc. If the i.f. of your receiver is 
455 kc the oscillator will tune from 
1005 -1955 kc in covering stations from 
550 to 1500 kc. Therefore slightly less 
than four times the capacitance neces- 
sary to tune the oscillator at 1500 will 
be required at 550 kc. 

Since the distributed capacitance of 
the switch, wiring and coil is part of 
the total minimum capacitance, and it 
cannot be calculated easily, the above 
will give only a rough estimate. The 
simpler method is by trial and error to 
add the capacitance necessary to tune 
the desired station. 

To give an idea of expected capaci- 
tances, the values used in my receiver 
are given below. These values will vary 
with the individual receiver. 

Results have been more than gratify- 
ing. The stability of the tuning is ex- 
cellent despite the fact that no pre- 
cautions were used in wiring, no special 
capacitors were used, and the switch 
is an ordinary bakelite wafer type. 

-end- 
TABLE OF CAPACITANCES 

Switch 
Position 

Frequency 
of Station kc 

Ose. Capacitance (µµf) Mixer Cap (µµf) 

1 1380 Cl -3 -30 C2 -3 -30 
2 920 C3 -3 -30 C4 -3 -30, C5 - 25 
3 760 C6 -3 -30, C7 - 60 C8 -3 -30, C9 -100 
4 690 C10 -3 -30, C11- 80 C12 -3 -30, C13 -100 
5 590 C14 -3 -30, Cm -130 C16 -3 -30, C17 -150 
6 Manual C19 -3 -30 C21 -3 -30 

C18 and C20 are the receiver's regular 
ganged variable tuning capacitors. 
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PRESELECTOR and its POSSIBILITIES 

By JACK N. ROBERSON 

EVERY amateur, whether novice, 
dx hound, or rag chewer, is lim- 
ited in his contacts by two things 
-how many stations he can hear, 

and how many can hear him. Whether 
you're operating a 10 -watt rig or a 
kilowatt, you must be able to copy the 
other station, and it's a comfortable 
feeling to know that you have plenty 
of receiving power. If your receiver 
has fewer than two r.f. stages, you 
may be missing many enjoyable con - 
tacts-or losing some of those rare ones. 
A preselector can be a big help. 

The following list of stations illus- 
trates the difference between using and 
not using a preselector. These stations 
were logged on December 23, 1951, be- 
tween 1500 and 1530 CST. 

PRESELECTOR REGENERATIVE 
Station OUT IN 

W90SR Sl plus S9 plus 10DB 
K8ARR S8 
W41TB S2 plus S9 plus 20DB 

PRESELECTOR NONREGENERATIVE 
Station OUT IN 

W8LAX Si 
W2DYR Si 
W8LI0 S2 
VE3DGX ** 

S51/2 
S6 
S7 
S2 

*'Very slight indication on S meter -not readable 

Completed preselector and plug -in 

JULY, 1952 
coils. 

The underside of the preselector chassis. Thorough shielding prevents oscillation. 

A preselector is primarily used to 
boost the signal strength of weak sta- 
tions. A secondary function is, as the 
name implies, the "preselection" or the 
preseparation of frequencies. 

Preselection cannot eliminate the ef- 
fects of poor receiver alignment, but 
it can put more signal into your re- 
ceiver, and assist the receiver to reject 
unwanted signals, especially image fre- 
quencies. A preselector usually consists 
of one or more t.r.f. stages, and con- 
trolled regeneration is sometimes in- 
troduced to increase gain and selectiv- 
ity. A preselector should have a con- 
venient method of IN -OUT switching, 
and a calibrated dial. 

The preselector described in this ar- 
ticle was built to work with an NC -57 
receiver. The schematic diagram is 
shown in Fig. 1. Power supply require- 
ments are low -6.3 v.a.c. at 0.3 amp, 
and 100 to 200 volts d.c. at 10 ma. Near- 
ly all receivers will stand this small ad- 
ditional power drain. If not, a supply 
like the one suggested in Fig. 2 may be 
constructed. The preselector was built 
into an 8 x 10 x 8 -inch metal cabinet, 
and the chassis size was approximately 

2 x 7 x 7 inches. In order to get the 
rear of the chassis to come at the cut 
out space in the back of the cabinet, 
the chassis was bolted to the front 
panel 5s inch from the bottom -the 
rear of the chassis being supported by 
flat -head screws. The main tuning ca- 
pacitor, Cl and C2, is a three -gang 
b.c. type of about 435 µµf per sec- 
tion. The center section was removed 
so that a shield could be placed between 
the front and back sections. All but two 
rotor plates were removed on each sec- 
tion in order to obtain enough hand - 
spread. (Two ganged capacitors, each 
having a maximum capacity of 50 to 
70 1t1tf may be used.) The shield across 
the bottom of the chassis (shown 
above) isolates the input and output 
coil sockets. 

The IN -OUT switch is mounted under 
the chassis toward the back. Its shaft 
extends through the shield to the front 
panel. The antenna tuning trimmer 
has a capacitance of about 8 µltf. This 
was originally a 50 -µµf air trimmer 
from which all rotor plates but one 
were removed. 

The leads from the IN -OUT switch to 
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the input and output coils are shielded. 
Do not shield the lead from the 6SG7 
grid to the input coil since the shielding 
introduces too much capacitance. The 
grid lead should be stretched from the 
coil socket to the tube socket, and 
should not run along the chassis. It is 
also advisable to shield the filament 
and B plus leads. 

Coils were wound on 11/8-inch diame- 
ter 6 -prong forms. The small trimmer 
capacitors are connected by heavy cop- 
per wire rigid enough to permit the 
trimmers to be adjusted from the top 
as shown above. The wires are first 
soldered to the trimmers and then posi- 
tioned inside the coil form before sol- 
dering to the socket prongs. These trim- 
mers are for peaking each coil set at 
the center of an amateur band. Each 
coil is enclosed in an aluminum box 25s 
inches high, 21/.1 inches wide, and 278 
inches deep. 

The size of resistor R1 will depend 
on the B voltage and the value of R2. 
R1 is chosen so that the 6SG7 will cut 
off when the gain control is fully 
counterclockwise (maximum positive 
cathode voltage). This value may be de- 
termined by inserting a milliammeter in 
series with the plate lead and adjusting 
R1 until no plate current flows. 

The preselector is connected to the 
receiver input terminals by unshielded 
twisted leads since regeneration may 
not be possible with shielded wires. 
Whether or not one input lead to the 
receiver should be grounded is deter- 

Shielded plug -in coils 
and modified broadcast - 
type tuning capacitor 
on the upper side of 
the preselector chassis. 

mined by experiment. Reversing the 
twisted lead connections at the prese- 
lector output terminals will make the 
preselector either "normal" or reg -neg- 
ative. Under regenerative conditions, 
with an antenna connected to the pre- 
selector, advancing the r.f. gain control 
to maximum should cause the preselec- 
tor to break into oscillation. It should 
be possible to bring the gain up to just 
under the point of oscillation. At this 
point a signal that normally can't be 
heard will often come up to S5 or better, 
and the selectivity is extremely sharp. 
Feedback on the lower amateur bands 
is ample, and the input and output leads 
should be physically separated as much 
as possible to prevent too much regen- 
eration. On 10 meters adequate feed- 
back may not be obtained unless a few 
turns of the antenna lead are wrapped 
around the twisted pair leading to the 
receiver. 

With the r.f. gain set at maximum 
clockwise position (maximum gain) and 
with the preselector connected to the 
receiver input, but with no antenna, 
check to see that no oscillation exists 
in the preselector. Oscillation will he 
indicated by a sudden large change in 
S meter reading, or by a "plop" in the 
speaker. If oscillation does exist it will 
be necessary to improve the shielding 
between the input and output. As shown 
in the photo a small metal shield is sold- 
ered to pin 1 of the tube socket and 
serves to isolate the grid (pin 4) from 
the plate (pin 8). 
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Fig. 1- Schematic of the preselector. Regeneration increases gain and selectivity. 

Each set of coils should be peaked at 
the center of an amateur band. Tune 
the receiver to a weak amateur station 
(or use a signal generator) and adjust 
the receiver with the preselector out 
for maximum response on the S meter 
or maximum output. Now turn the 
preselector to the IN position and adjust 
the r.f. gain to just below maximum 
with the ANT TUNING trimmer in mid - 
position. Set the preselector tuning ca- 
pacitor to the desired position on the 
dial and adjust the input and output 
trimmers for maximum volume. (If the 
trimmers do not peak at the desired 
points on the dial, add or subtract one 
or two turns from each coil and try 
again.) After the trimmers are set at 
the proper points, rock the receiver 
antenna trimmer and repeak the con- 
verter. Continue until no further im- 
provement is noted (the r.f. gain may 
have to be backed off to prevent oscil- 
lation). If alignment has been carried 
out properly, moving the ANT TUNING 
trimmer from its mid-position should 
cause the S meter indication to decrease. 
It should not be necessary to vary the 
receiver's antenna trimmer after align- 
ment, but the ANT TUNING may have to 
be adjusted slightly for the ends of the 
bands. Hand capacitance will have some 
effect under regenerative conditions, 
but this effect may be compensated for 
by increasing or decreasing the r.f. 
gain. 

When using the preselector don't feel 
discouraged if you fail to work quite a 
few of the stations you hear -the guy 
on the other end may also need one. 

Materials for Preselector 
Resistors: I- 150,000 ohms I- 10,000 ohms, I -150 
ohms, I/2 watt; I -I 000 -ohm potentiometer. 
Capacitors: (Paper) 1-0.1 at, 400 v d.c. (Ceramic 
or mica) 4- 0.01 lsf. (Variable) I- antenna trimmer 
(see text); I -2 -gang main tuning capacitor (see 
text); 2 -3 -30 ls)sf trimmers. 
Miscellaneous: 1 -2.5 mh r.f. choke; I -2- section, 
2 -pole, 2- position wafer switch; 8 coil forms (see 
text); 2 -6 -pin ceramic sockets; 1 -octal socket; 
wire; chassis, cabinet, dial, knobs, hardware, input 
and output terminal strips. 

Materials for Power Supply 
Power transformer -Merit 3045, Thordarson T- 22R12, 
or equivalent; 60 -ma filter choke; 75 -ma selenium 
rectifier; 25,000 -ohm, 25 -watt wire -wound resistor; 2- 
30-µf, 150 -v electrolytic capacitors; 1 -0.1 l,f, 403 -v 
paper capacitor; s.p.s.t. toggle switch. 

COIL TABLE 

80 METERS 
LI -15 turns No. 26 enameled, close -wound. 
L2 -26 turns No. 24 enameled, close- wound. 

40 METERS 
LI- 7 turns No. 26 enameled, close -wound. 
L2 -19 turns No. 20 enameled, spaced to 1 3/16". 

20 METERS LI- 7 turns No. 26 enameled, close -wound. 
L2- 5 turns No. 20 enameled, spaced s /e ". 

10 METERS 
LI- 2 turns No. 26 enameled, close- wound. 
L2- 3 turns No. 20 enameled, spaced 3/16 ". 

Note: LI and L2 are separated by 1 /e ". -end- 

SEL RECT 75MA _ 60MA CH 
HALF-WAVE PWR TRANS 1 . 
117VAC 

8+ 

Fig. 2 -Power supply recommended for 
use where preselector operating volt- 
ages are not supplied by the receiver. 
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Construction_ 

A description of a photo- 
electric door -actuating 
mechanism that can be in- 
stalled in the home. The 
system can be adapted to 
operate gates and garage 
or barn doors as well. 

AUTOMATIC DOOR CONTROLLER By 

52 

OPENING MOTOR 

CLOSING MOTOR 

WALL 

DOOR 

u . 

PHOTO CONTROL 

PHOTO CONTROL I- I 
AC LINE SI u 

r 

IIIVAC RI-510 

L 

R2 

SEE TEXT +1 
81150V 

0A4- G 
250E 

R3S2.2MEG 

RAI 

5 

84 270 

SEE TEXT 

Fig. 1 -Basic door -control system. Fig. 2 -The electronic control circuit. 

Fig. 3 -Top- 
view photograph 
of the electron- 
ic part of the 
control system. 

Fig. 4- Simplic- 
ity of the circuit 
is evident in this 
underchassis 
view of the pho- 
torelay control. 

JULY, 19E2 

DOORS that open automatically 
when someone approaches, and 
close after the person has passed 
through, can be just as useful 

in the home as in restaurants and rail- 
road stations. The low cost and sim- 
plicity of the photoelectric controls and 
motor drives make it entirely prac- 
ticable to build your own. 

Fig. 1 is a block diagram of a typical 
installation. When the sliding -type door 
is closed, limit switch S1 is held open, 
and breaking either light beam turns on 
only the "opening" motor. When the 

door is open, it opens limit switch S2, 
and the next interruption of either light 
beam starts only the "closing" motor. 
(A single reversing motor can also '3e 
used.) 

Photoelectric controls 
The basic control element is a simple 

photoelectric relay. Two of these units 
are required. Fig. 2 gives the circuit, 
and the layout is shown in Fig. 3 and 
Fig. 4. The chassis is 31/2 x 5 x 112 
inches. 

Low -sensitivity phototubes may be 
used. Mine are Cetron CE -1 -D's (Ce- 

ktron indicates sensitivity by the last 
letter in the type designation, tl-e 
CE -1 -D being less sensitive than fre 
CE-1-C.) 

The values of resistors Rl, R2, and 
R3 in the voltage- divider network are 
not critical, as long as the proper ratios 
are maintained. These resistors hold the 
control anode of the 0A4 -G at a low 
voltage to keep it from firing when the 
phototube is conducting. 

When the light beam is interruptee., 
the resistance of the phototube in- 
creases. The voltage across R2 and R3 
rises enough to trigger the 0A4 -G and 
energize the relay. The plate relay, 
RY1, may have a resistance of 2,000 to 
5,000 ohms. The 8 -µf capacitor keeps 
the relay from chattering. R4 limits the 
peak current through the 0A4 -G, and 
may be from 250 to 1,000 ohms. To 
check the finished units plug them in 
and adjust sensitivity control R2 until 
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Construction 

KITCHEN 

KITCHEN CABINET 

DOOR CONTROL MOTOR MOTOR 
11.2 CONTROL UNIT 

WALL IJ 

PEC UNITN °I LIGHT 
AI SOURCE 

CHINA CABINET 

PEC UNIT N °2 

LIGHT SOURCE DINING ROOM 

k 
SLIDING DOOR 

WALL 

Fig. 5 -One form of installation layout. 

the 0A4 -G ionizes. The glow should be 
steady and the relay should hold in 
without chattering. A beam of light on 
the phototube plate should cut off the 
control tube. Interrupting the beams 
should ionize the 0A4 -G and pull the 
relay armature down. 

If you cannot adjust R2 to ionize the 
0A4 -G, check all wiring. Rl may be too 
large for the phototube you are using. 
If the 0A4 -G will not de- ionize at any 
setting of R2, increase Rl. The photo - 
relay units should be installed in cab- 
inets if possible, with a 1 -inch hole in 
the side to admit the light beam. Keep 
stray light off the tubes. If you must 
put the unit where random light can 
get at it, use a black cardboard shield 
or black paint on the 0A4 -G as well as 
on the phototube. Leave a window on 
the phototube for the light beam to 
enter. 

I used separate light sources, placed 
in the wall in the dining room, and in 
a convenient cabinet in the kitchen (see 

a Fig. 5). They are auto bulbs fed by a 
6.3 -v filament transformer. The light 
source may also be mounted in the 
relay unit. A mirror reflects the beam 
back to the phototube. 

Driving mechanisms 
A sliding type door is easiest to con- 

trol. Two small motors, or one rever- 
sible motor, may be used to pull it in 
and out of the wall. Swinging doors 
require relatively expensive solenoids to 
open and close them. Two motors cost 
about the same as one motor and a re- 
versing relay. Small a.c. motors such as 
fan motors, will work fine. A single 
door, or twin doors going into either 
side may be controlled with pulleys and 
ordinary sash cord. Fig. 6 shows the 
circuit for using two small motors, one 
for opening and one for closing. The 

"DOOR CLOSED" LIMIT SW 

- 
"DOOR OPEN" LIMIT SW 

-- 
Fig. 6 (above)- Control circuit for two 
drive motors. Fig. 8 (right) -Two re- 
lays can be used to control a single 
drive motor with reversing winding. 

two double terminals on the motor -con- 
trol unit are tied to the relay contact 
terminals on the photorelay units. 

Relay RY2 is a 110 -volt ratchet type 
such as the Advance model 905. This 
relay was obtained as surplus, and may 
be hard to get. The Struthers -Dunn 
85AXA (order direct from the manu- 
facturer) can be used in its place. The 
limit switches are normally -closed mi- 
croswitches, and are opened by the door 
as it reaches full open or full closed 

WOOD SCREWS ANGLE BRACKET 

MICRO SW 

TOP VIEW 

N °4 -40 SCREW 

ANGLE BRACKET 

RIVET 

STRIKER SPRING 

® 

® 

n n 

e 
MICRO SW ] 

u 
IN 
OC 

I/4" PLEXIGLASS 
STRIKER 

STRIKER SPRING 

ANGLE BRACKET 

RIVET 

'-ANGLE BRACKET 

SIDE VIEW 

Fig. 7- Construction of limit switches. 
position. The striker springs may be 
made of spring brass or steel and as- 
sembled as shown in Fig. 7. When the 
door is closed, limit switch S1 is open. 
Power must be applied to motor M2 to 
open the door. When either light beam 
is broken, the coil circuit of RY2 is 
completed by one of the plate relays 

DOOR ODNTFBX MOTOR M3I-L2 LÌ 1 
I "OPENED" 

"CLOSED" LIMIT SW L J LIMIT SW 

L 
(RY1) and RY2 turns on opening mo- 
tor M2. When the door is fully open, 
it opens limit switch S2. This breaks 
the circuit to M2 and RY2 must again 
be energized to close the door. Final ad- 
justment of the door -closing limit 
switch may be touchy, as the door 
should close tightly and still open the 
switch. 

A control unit for a reversible motor 
is shown in Fig. 8. It is for the type of 
a.c. motor (M3) which is reversed by 
switching the phase of one of the two 
windings. Relay RY3 is a Guardian 
series 200 relay with a 110 -volt coil and 
d.p.d.t. contacts. Operation is similar to 
the two -motor control unit except that 
the reversing relay RY3 is pulled in 
when the impulse -relay contacts are in 
the door -closing position, and power is 
applied to both windings in phase until 
the door is closed and S1 opens. This 
removes all power from the motor until 
RY2 is again energized by one of the 
PEC units and switches to the door - 
opening position. RY3 is not energized 
and winding Ll is out of phase with 
L2, reversing the motor. When the door 
is open, limit switch S2 removes power 
from the motor. 

Fig. 9 illustrates the motor con- 
trol unit I used. The motor and gear 
box are from a surplus antenna reel 
RL -42 -A and operate from 24 volts d.c. 
I operate the motor on 12 volts from 
an old battery charger, and with the 
built -in gear box, the pulley speed is 
about 75 r.p.m. The motor has an elec- 
tromagnetic clutch which disengages it 
from the gear box when power is re- 
moved. The pulley is 41/z inches in 
diameter. A s.p.s.t. switch across the 
photo -relay control terminals will let 
you operate the door manually for test- 
ing or in case the unit fails. 

-end- 

Fig. 9 -Wall panels removed to show the sliding door, limit switch, and reversible drive motor with rope drive system. 
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Amateur 

NOVICE 

TRANSMITTER 

An easy piece of 

equipment for the 

beginner to build, 

adjust and operate 

By I. QUEEN, W2OUX 

WE PLANNED this rig to 
meet the requirements most 
important to beginners. It 
features economy, efficiency, 

circuit protection, and future applica- 
bility. It is complete except for A and B 
power supplies and is built on a 3 x 5 x 
7 -inch aluminum chassis. 

In spite of its small size, the rig in- 
cludes an oscillator -amplifier circuit, a 
plate- current meter, antenna -matching 

4411..Y, .1 9-5 2 

PARASITIC CH & RES 

TI TZ 

r 
100µµf 
PER SECTION 

KEY 

I 

50- 150µµf IF REO'D 

FOR FEEDBACK RI 

ANT 

1C2 

300 mit EACH - 

Fig. 1 -The schematic. The 12 -volt supply can be two 6 -volt windings in series. 

network, and split -stator tank tuning. 
These features are ordinarily omitted 
from a small set, but each is desirable 
and helpful, especially for novice op- 
eration. 

The circuit is a 6AQ5 Pierce crystal 
oscillator driving a 1625 class -C final 
amplifier. (See Fig. 1.) An amplifier is 
far more efficient than an oscillator 
and provides high output without en- 
dangering the crystal. Like a single- 

tube rig, this one has only one tuning 
control (exclusive of the antenna net- 
work). When the novice obtains his 
general license, the two -stage circuit 
will be suited for frequency multip=ica- 
tion to cover more bands. 

No power supply is shown, as one 
already on hand may be adapted easily. 
The 1625 is a 12 -volt- heater version of 
the popular and versatile 807. On the 
surplus market, you can buy several 
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1625's for less than the price of one 
new 807. This may mean buying a small 
( 1/2 amp or more) 6 -volt transformer 
to add in series with an available 6- 
volt transformer. However, many large 
power transformers have two separate 
6 -volt heater windings. Connect these 
filament windings in series with correct 
polarity. (Connect the heater of the 
1625 across the two windings in series. 
If the tube fails to light, reverse the 
leads of one heater winding.) The final 
plate supply may be anything which 
will deliver from 400 -750 volts, at 180 
ma or more. Fig. 2 shows how easy it is 
to obtain the lower voltages needed for 
the 6AQ5 plate and screen, and the 
1625 screen. The voltage regulation as- 
sures better stability even where the 
rig is crystal controlled. When a higher - 
class license is obtained, the regulated 
voltages will come in handy to supply 
a v.f.o. unit. 

The transmitter includes its own C 
supply. This uses a 50 -ma selenium rec- 
tifier and a small 6 -volt filament trans- 
former for isolation. The 6 -v. winding, 
Rl, and the 6AQ5 heater are in series 
across the 12 -v. circuit. Rl is adjusted 
until the oscillator heater shows about 
6 volts. Then about 2.5 volts will ap- 
pear across the 6.3 -v. winding trans- 
former winding. The bias will be about 
45 volts. If the bias is too low, increase 
R2. If too high, reduce this resistance. 

This method of obtaining final bias 
is more efficient than a simple cathode 
bias resistor. The fixed bias completely 
blocks the final tube during key -up time. 
It pays off in power savings and longer 
tube life. The bias supply requires less 
space and wastes less power than a 
clamp tube arrangement. (If an 807 is 

used instead of a 1625, the 6 -volt wind- 
ing of the bias transformer and R1 
may be connected directly across the 
6 -volt heater circuit. Editor) 

The parasitic suppressor is made by 
winding 15 turns of No. 36 enameled 
wire over a 15,000 -ohm 1/2 -watt resistor. 

The split -stator capacitor minimizes 

R (20K/I0 

FROM PWR SUPPLY FILTER 

i 

+450v 
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+255v 

+150V 

B- 4 

Fig. 2- Voltage divider also regulates. 

harmonics. Link coupling between plate 
tank and antenna network reduces har- 
monics still further. The antenna net- 
work can feed any length antenna effi- 
ciently and also helps reduce harmonics. 
(Don't forget that harmonics of 3.7- 
3.75 mc do not fall within a ham band.) 
The antenna matching transformer 
(T2) is made by winding 30 turns of 
No. 20 enameled wire on a 11/2 -inch 
diameter plug -in coil form. The turns 
should be spaced to cover a winding 
length of 21/4 inches. The link is two 
turns of the same wire wound 1/4 -inch 
below the large winding. 

If the transmitter is to be used with 
a dipole antenna, the antenna coupling 
network (T2, Cl, and C2) may be 
omitted entirely. 

Adjustments 
If an *inexperienced operator is to 

work the transmitter, it is a good idea 

to check whether the final tunes to 7 as 
well as 3.5 mc. We found that both 
these bands could be resonated with a 
National (TMS -100D) capacitor and 
a standard 80 -meter plug -in coil. We 
eliminated the higher band by shunting 
a 10 -(tif fixed ceramic capacitor across 
the tank coil. 

Tuning is easy enough to satisfy any 
novice. The oscillator needs no tuning 
at all. Plug in the proper crystal. De- 
tune the antenna network by setting Cl 
and C2 to maximum capacitance. Plate 
current will be high until C3 is tuned 
to resonance. Tune for the dip. Now 
tune Cl for maximum current on the 
meter. For greater power output, re- 
duce C2 and again tune to maximum 
current with Cl. To reduce power, in- 
crease C2 and retune Cl for maximum 
reading. 

The meter may be a 100- or 150 -ma 
instrument. If its full -scale reading is 
lower, it should be shunted by a resis- 
tor. To protect the meter, a switch 
shorts it out when tuning is completed. 

This transmitter has given a good 
account of itself in actual operation. 
It is used with a single -wire antenna 
20 feet long and about 12 feet high. 

Materials for Rig 
Resistors: 3- 15,000 ohms, I- 120,000 ohms, y, watt; 

-20 ohms, 10- watts, rheostat; 1- 20,000 ohms, 10- 
watt, adjustable. 
Capacitors: (Ceramic) 1 -10 uµf if needed (see 
text). I -100 µµf, (Paper) 1 -.002, 1 -.005, 400 volts. 
(Air) I -split stator variable, 100 'Lid each section 
(C3) 2 -300 µµf, variables (CI, C2). (Electrolytic) 
1 -8 uf, 150 volts. 
Inductors: 2 -2.5 mh r.f. chokes 1 -80 meter pluq -in 
coil center -tapped, with 11n k; 6.3 -volt transformer. 
Miscellaneous: Tubes: I -1625; I -6A05; I -0C3: I- 
OW; 2 -5 -pin sockets; I -7 -pin socket; 2 ocsal 
sockets; I -7 -pin miniature socket; I- rocket for 
crystal; 50 -mn selenium rectifier: key lack; m ?ter 
(0 -100 or 0 -150 ma); s.p.s.t. toggle switches; knobs; 
hookup wire; aluminum chassis, 3x5x7. -end- 

ALL -CHANNEL RECEIVER FOR WWV 
WWV and WWVH are widely used as 

primary frequency standards and 
sources of accurate time signals. Since 
signal strength and readability depend 
on time of day, season, distance, etc., a 
multi- channel receiver is desirable. An 
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eight- channel pre -tuned receiver is 
shown for selecting any one of WWV's 
operating frequencies. 

The coils are tuned by small trimmer 
capacitors mounted on the selector 
switch. Only five of the eight tuning 
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Thcirry-:>tmi Engineering-- 

CONGRATULATIONS! The fact 
that you are reading this article 
tells us tune of two things about 
you. Either (1) you have decided 

to enter a radio school, or (2) you are 
preparing wisely for the day when you 
will choose a school. In either event, 
you may look forward to the tremen- 
dous opportunities awaiting properly 
trained men in radio, television, and 
other electronic pursuits. Your future 
will be limited only by the extent of 
your ambition, initiative, and technical 
knowledge. This is the most rapidly ex- 
panding industry in America today. To 
properly trained men it offers almost 
unlimited opportunity. 

Considering the carecr you have 
chosen, you are doubtless equipped with 
an "engineering" frame of mind. To 
some extent, you are probably scien- 
tific in your approach to problems. You 
carefully line up all the pros and cons. 
You match factor for factor, advantage 
for advantage. This attitude is very 
valuable to you when you set out to 
choose the right school. 

First, what about yourself? 
You must know what you have to 

offer the world of electronics, before 
you can determine what electronics can 
offer you, and what type of school is 
best for your needs. 

Let's start with your schooling. 
Check yourself on the following sub- 
jects: (How much did you have, and 
what were your grades ?) 
Algebra 
Chemistry 
Electricity 
Geometry 

Manual Training 
Mechanical Drawing 
Physics 
Trigonometry 

If you did well in all or most of these 
subjects, and if you are a high- school 
graduate with sufficient credits, you 
should consider a full- fledged college of 

*Founder and President of Capitol Radio En- 
gineering Institute. 

JULY, 1952 

SELECTING 

THE 

RIGHT 

RADIO SCHOOL 

By E. H. RIETZKE* 

engineering. Not every subject men- 
tioned is required, but if you think you 
qualify, find out the entrance require- 
ments of the school you have in mind. 
If you lack some subjects, the registrar 
can advise you how to qualify. 

The same qualifications apply for 
high -level technical schools, except that 
your background in cultural subjects 
would not be important and actual 
practical experience in some phase of 
electronics often takes the place of a 
high- school diploma. Some technical 
schools offer the necessary preparatory 
courses in mathematics. 

At less- advanced levels of training, 
the qualifications named above become 
less important. If you attended spe- 
cialized schools in the service, it should 
be of great value. If you are a radio 
amateur, or have any other practical 
experience in radio, and can handle re- 
quired assignments, you may be rea- 
sonably sure of success. But the better 
the school, the more stress it places on 
previous training. Don't approach any 
level of training without the necessary 
background. 

If you are now in high school, ask 
your guidance counselor what courses 
you should take in preparation for fur- 
ther technical training. 

Finally, your personal habits have 
much to do with the case. Can you dis- 
cipline yourself, or do you find it difficult 
to set your mind to study ? Remember, 
no "high roads," no magic words will 
put knowledge in your head and skills 
at your fingertips. 

A word of warning: Do not prejudge 
yourself too harshly and count your- 
self out of a radio career too hastily. 
If you want it, half the battle is won. 
Communicate with, or visit the school 
and discuss what you have to offer with 
the registrar. 

What type of school? 
We are often asked : Shall I go to a 
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full 4 -year engineering school, to a 
technical institute, or to a trade school ? 

Shall I study at the school or at home? 
If you want to be a full- fledged engi- 

neer, and if you have the required 
schooling, ability, and funds (anywhere 
from $7,000 to $10,000), seek admission 
to an accredited college of engineering. 

Not everyone has the time, money, 
or desire for long -term college study. 
You may want to get into your chosen 
field as quickly as possible, in a realy 
technical capacity. There are fine tech- 
nical institutes offering residence ad- 
vanced technical training, while omit- 
ting the cultural studies. (This does not 
mean that cultural pursuits are super- 
fluous. If you choose concentrated train- 
ing, round out your personality with 
broadening activities. Choose a schcol 
where you can devote spare time to 
music, art, theater, historical apprecia- 
tion, and so on.) 

Such a residence school may cost you 
from $750 to $1,400 for tuition alone, 
depending on how far you pursue your 
studies. Although such a school gets 
you into the market in less than 4 years 
(about 22 months on the average for 
the basic course), remember that the 
study period is continuous, and does not 
stop for summer vacations, so 22 
months is the equivalent of about 3 
years of college. 

Graduates of good technical institutes 
usually enter industry as engineering 
aides. Many, by continued spare -time 
study and experience on the job, ad- 
vance to the rank of full -fledged engi- 
neer. 

If you are already in electronics or 
radio (or even in some other field) and 
cannot afford to give up your job fcr 
full -time schooling, consider a good cor- 
respondence school. Properly admin- 
istered, correspondence (or home 
study) schools give you thorough train- 
ing which takes effect in your work al- 
most immediately. Furthermore, it is a 
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wonderful opportunity to show your 
employer the interest and ambition you 
have. He can readily follow your prog- 
ress, since most correspondence schools, 
if you wish, furnish progress reports to 
your employer. In correspondence train- 
ing, you proceed as rapidly as you 
wish. You acquire the will -power train- 
ing so useful in later life. You are your 
own master. If you invest your free 
time, you gain. If you hold back, you 
lose. 

Another advantage of correspondence 
schools is the relatively small cost. A 
high -level technical home -study course 
may cost $200 to $400, depending, 
again, on how far you go. 

You may not have the educational 
background for admission to an engi- 
neering college or a technical institute. 
However, because the field of electron- 
ics is so vast, there are opportunities 
for employment at all levels. There are 
good trade schools offering artisan -level 
courses, both in residence and by cor- 
respondence. The residence trade school 
offers the advantage of working with 
equipment while you study. Residence 
trade schools usually graduate you in 
less than a year, well -qualified for pro- 
duction assembly work and servicing 
relatively simple equipment under su- 
pervision. Since correspondence study is 
usually a spare -time activity, it takes 
longer to reach the same degree of skill. 
Correspondence schools offering begin- 
ners' courses supply kits of parts which 
give you experience in assembly, testing, 
and trouble shooting on comparatively 
simple equipment. 

There may be a regular radio school, 
or a technical institute which offers 
night classes in your own community. 
Your city schools may offer trade 
courses on a basic level. Keep in mind 
the time and money you have available 
and the caliber of instruction required 
to help you attain the level you seek in 
electronics. You will command respect 
in industry in proportion to the level 
of your training and skills. 

Now, you may ask, this is all very 
well, but how do I learn the level of 
the school I am considering? If you 
cannot get reliable information from 
radio -TV electronics people in your 
city, ask the school for a sample lesson. 
Though as a beginner, you might more 
easily understand an "introductory" 
lesson, you would find it rather unre- 
vealing. Specify Lesson V, for example. 
Look it over, see if it is geared to your 
level. Check first before you find your- 
self enrolled in a course that is too ele- 
mentary, or, on the other hand, too dif- 
ficult. 

How old is the school? 
It is always wise to deal with an 

established organization. Given two 
schools equal in all other respects -it 
would be reasonable to select the older 
school, for it usually has established 
the close relations with industry so 
helpful in placing graduates. Its greater 
prestige will help you after graduation. 

Faculty and facilities 
A school stands or falls on the caliber 

of its teachers and its facilities. Care- 
fully inspect the roster of faculty mem- 
bers listed in a school's catalog. Under 
each name should be his colleges at- 
tended, and his degrees attained These, 
together with the indicated industrial 
experience, serve as a reliable guide. 
Supplement what you learn from the 
catalog with information from well - 
placed electronics people in your city. 
The chief engineer of a local radio or 
TV station is a good man to ask. So are 
other electronics experts. They are bet- 
ter prepared than you to judge some of 
the faculty and equipment claims in a 
catalog. Get their opinions on the mod- 
ernity of the school's facilities and tech- 
niques. Is it constantly revising its cur- 
ricula and equipment as new discoveries 
appear, or does it still operate as it did 
back in the days when it was founded, 
when radio was just a new miracle ? If 
you visit the school, take a good look 
at its library. Is it large ? Are its con- 
tents broad and up -to -date ? This should 
not be underestimated. 

The courses offered 
Study the catalogs of several schools. 

A complete catalog should list and de- 
scribe the courses offered. Do they cover 
the specific fields you are most inter- 
ested in? Are the specific courses amply 
treated ? What do you know about the 
caliber of the men who prepared them ? 
Are the courses being constantly 
brought up -to -date in light of new de- 
velopments ? Will you get personal in- 
struction ? Are you permitted to pro- 
ceed at your own rate of speed ? Or are 
you grouped in heterogeneous classes? 
Some individuals work better on their 
own, others may prefer being grouped. 

If you are choosing a correspondence 
school, find out how your lessons will 
be handled. Will your examination pa- 
pers come back to you after careful 
individual servicing, with suggestions 
for improvement, explanations, advice? 
Or do they come back after a merely 
mechanical grading, leaving you still 
in the dark as to what you have accom- 
plished in a specific lesson ? Are the 
school's examinations sufficiently com- 
prehensive to determine whether or not 
you really know the subjects studied? 

Is school accredited? By whom? 
There are educational and technical 

associations which make studies of 
schools, their faculties and facilities. 
For example, the Engineers' Council for 
Professional Development is the official 
accrediting agency for engineering col- 
leges and technical institutes. Is the 
school accredited by E.C.P.D.? Or is it 
accredited by the National Council of 
Technical Schools? Or, if a correspond- 
ence school, by the National Home 
Study Council? These are the leading 
accrediting agencies in their fields. 

If not, what groups have accredited 
the school in which you are interested ? 
You cannot minimize accreditation. Ac- 
creditation is one of the most important 
factors in selecting a school, because it 

is a major influence on the thinking of 
your prospective employer when he 
evaluates your educational and experi- 
ence record. 

What is industry's opinion? 
In the last analysis, industry passes 

final judgment on the worth of a school 
in hiring its personnel. What can the 
school tell you about some of the firms 
which have hired its graduates ? Is 
there further evidence available, such 
as the type and size of organizations 
which use the school's courses for the 
training of their own personnel ? 

What about employment aid? 
A technical school should be able to 

offer concrete assistance in finding you 
employment after graduation. You 
should look for some form of guidance 
or placement service in the school's 
catalog or prospectus. Be wary, how- 
ever, of wild promises of guaranteed 
jobs. Ethical schools do not make rash 
promises of any kind. No school can 
guarantee jobs to graduates, although 
at the present time the top schools have 
more demands for graduates than they 
can fill. 

What about the school's location? 
Is it well- situated in its city? Is it 

convenient to basic needs such as trans- 
it, entertainment, shopping, cultural ac- 
tivities (referred to above as so im- 
portant) ? Is it in a quiet area, con- 
ducive to undisturbed study? Is it 
convenient to radio stations and other 
electronic installations ? Is housing 
readily available, and does the school 
offer you any assistance in finding hous- 
ing? 

What about tuition fees? 
Are fees in line with your ability to 

pay and the quality of the training you 
will receive ? Fees can be too low -that 
is, so low that the school cannot possi- 
bly offer you the quality of training 
that will make you really employable. 
Are extra fees clearly stated? (Books, 
laboratory fees, student activities, etc.) 
This should be clearly stated in the 
catalog. 

To sum up 
You are headed for a career in which 

scientific methods are vital, both in 
work and thought. Just as you apply 
known laws and principles to solving 
electronic, television, or radio problems, 
you should apply fixed rules and tech- 
niques in choosing the school which will 
provide you with thorough professional 
training. You want a career which will 
bring you lasting happiness, with finan- 
cial return in line with your energy, 
ambition, and ability. Above all, re- 
member that the expanding electronics 
industry is tremendously complex. No 
school can turn you out with a few easy 
lessons or in a few short weeks, truly 
competent to enter this industry with 
real hope of success. Get the very best 
education you can afford and take the 
time to do it right. 

Good luck! 
-end- 
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RECTIFYING without 

RECTIFIERS 

THE most widely used instrument 
for measuring low- frequency a.c. 
voltages is the type that combines 
a small metallic bridge rectifier 

and a d.c. meter movement. (See Fig. 
1.) Its low cost, simplicity, compact- 
ness and ruggedness have made it pop- 
ular for service instruments. It is used 
almost universally in broadcasting and 
sound recording to measure volume 
levels. 

In spite of its advantages and wide 
range of applications it has two serious 
drawbacks: (1) The current through a 
metallic rectifier does not vary in di- 

Fig. 1- Standard a.c. voltmeter circuit. 

rect proportion to the applied voltage. 
In other words, the resistance of the 
rectifier does not follow Ohm's law. 
The relationship is logarithmic 

(R cc log E ) . At very low voltages the 

resistance of a metallic rectifier is so 
high that not enough current reaches 
the meter to give a readable indication. 
(2) At high audio frequencies the ca- 
pacitance between the rectifier surfaces 
allows current to flow in both direc- 
tions. This effect increases with fre- 
quency and makes this type of instru- 
ment useless for measuring r.f. voltages. 

A third disadvantage, found in multi - 
range instruments, is also due to the 
nonlinear resistance of the rectifier. 

President, Conant Laboratories. 

JULY, 1952 

New technique frees a.c. voltage measurements 

from the limitations of metallic rectifiers. 

By H. B. CONANT* 

For maximum accuracy, a separate 
scale calibration must be made for each 
range. This is impractical and confus- 
ing on service -type instruments, and 
compromise calibrations are generally 
used, with an accuracy of about 5 %. 

The Translator 
A new circuit called a Translator 

overcomes these basic limitations. It 
uses metallic rectifier elements (or non- 
linear resistance materials like Thy - 
rite) in the bridge arrangement shown 
in Fig. 2. 

Rl, 112, R3, and R4 are the nonlinear 
elements. R5 is a current- limiting resis- 
tor of ordinary permanent- resistance 
type. Battery E supplies a bias cur- 
rent, and M is a d.c. milliameter. R6 is 
n balancing potentiometer for setting 
the meter pointer to zero. The four 
bridge arms are closely matched. 

The bias current flowing through R5 
and the arms of the bridge develops a 
series of voltage drops in the circuit. 
With respect to point D, points A and B 
would have the same negative voltage, 
and point C would have twice the volt- 
age of A and B. R6 is adjusted to the 
same voltage as C so that no current 
flows through the meter. If a.c. is ap- 
plied across A and B the following ac- 

RANGE MULTIPLIER 

AC 

B 

Fig. 2- "Translator" -type a.c. meter. Fig. 3- Current paths in the circuit. 

tion takes place: (See Fig. 3) During 
the first half -cycle the voltage at point 
A is increasing and the voltage at point 
B is decreasing. The resistance of non- 
linear arms R1 and R2 decreases, while 
arms R3 and R4 increase. When point 
A reaches the same voltage as point D, 
the voltage at B will equa: the voltage 
at C. At this instant no current can 
flow through R3 and R4, and these two 
arms are effectively eliminated from 
the circuit. The current path under 
these conditions is shown by the arrows 
in Fig. 3. The increased current through 
R1, R2, R5, and R6 changes the voltage 
at C and unbalances the meter. 

As the voltage at point A continues 
to rise, potential differences again de- 
velop across R3 and R4, and their re- 
sistance decreases. Only part of the ad- 
ditional current drawn by R3 and R4 
flows through the meter circuit. The 
meter reading increases logarithmical- 
ly. (This characteristic is highly desir- 
able for many applications. Ordinarily, 
logarithmic -scale instruments require 
specially- shaped magnets or complex 
circuitry.) 

On the negative half -cycle the func- 
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tions of the opposite arms are reversed. 
The main current path is now through 
R3, R4, R5, and R6, but still in the 
original direction through the meter. 

Higher bias current extends the low - 
voltage sensitivity of the circuit. (In- 
creasing the bias current solely by re- 
ducing R5 will decrease the meter re- 
sponse by the greater shunting effect.) 

Reducing the bias current increases 

Fig. 4 -A two -bridge translator. 

the maximum voltage that can be read 
on any range, at the expense of low - 
voltage sensitivity. 

Circuit variations 
Both copper oxide and selenium recti- 

fiers were tried in developing the trans- 
lator circuit. With copper -oxide units, 
the low- voltage sensitivity was excel- 
lent. Slight instability in the selenium 
rectifiers caused some drift in readings. 

The question of whether or not rec- 
tifying action was involved in trans- 
lator operation was settled by con- 
structing a bridge of nonrectifying 
Thyrite resistors (G.E. No. 8396839G1). 
Aside from requiring a higher bias volt- 
age, the Thyrite bridge performed very 
well, although it was not as sensitive to 
very low voltages as the copper -oxide 
bridge. 

A translator can be made by con- 
necting two full -wave bridge rectifiers 
as shown in Fig. 4. An assembled unit 
is shown on the opposite page. 

The frequency response of the trans- 
lator appears to be perfectly flat up to 
20 kc. While conventional rectifier -type 
instruments indicate the average value 
of the a.c. voltage, there is some indica- 

tion that the translator shows r.m.s. 
voltages. 

Like rectifier -type instruments, the 
translator does not have uniform scales 

1000 
100 
w 

10,000 
1000 

loo 

Fig. 5- Logarithmic scale calibration. 

on all voltage ranges. The scale uni- 
formity and accuracy are improved by 
using a different value for R5 as well 
as a different multiplier on each range. 

Logarithmic scale calibration makes 
it possible to read low and high volt- 
ages accurately on a single range. (See 
Fig. 5.) With the translator circuit an 
instrument covering 0- 10,000 volts in 
only three ranges can be built without 
difficulty. 

-end- 

TRANSISTOR PRODUCTION AT ALL -TIME HIGH LEVEL 
The transistor has emerged from the 

laboratory to become a full- fledged pro- 
duction item. According to reports 
made at the Symposium on Progress in 
Quality Electronic Components held in 
Washington early in May, nearly 8,500 
transistors were being produced month- 
ly. Six companies were actually pro- 
ducing transistors in commercial quan- 
tities, and two others expected to be 
ready to manufacture in appreciable 
quantities within a few months. 

Western Electric, with 6,000 transis- 
tors per month, was producing the bulk 
of the output. Raytheon followed with 
1,000 per month, with General Electric 
and RCA making 800 and 400 respec- 
tively. RCA expected to up its output 
to between 2,000 and 3,000 per month 
by the end of the year, and other com- 
panies indicated that sharp increases 
in production were expected, though 
the exact quantity to be produced 
would depend on orders received. 

Practically all the transistors now 
being manufactured or slated for imme- 
diate future production are of the con- 
tact type. Only Western Electric re- 
ported manufacture of junction tran- 
sistors-on an experimental basis only, 
with an output of less than 100 per 
month. 

Military procurement accounts for 
6,000 transistors per month; the output 
of Western Electric being allocated as 
a result of an arrangement between 
the military departments and the 
company. 

The limited production still hampers 
widespread use of the transistor, as a 
manufacturer would be unable to take 
a contract for equipment requiring a 
couple of thousand transistors unless 

he could obtain the whole unallocated 
output of the country for a month, or 
large fractions of it over a propor- 
tionally longer time. Price is the other 
barrier to wider use. The units are 
listed in mail order catalogs today at 
$18 each. Presumably those sold in 
larger quantities are somewhat -but 
not greatly- cheaper. At a price so 
much greater than the vacuum tube, 

the transistor becomes practical only 
when extreme miniaturization or other 
special necessity disqualifies the tube 
for the application. 

The table below, abstracted from a 
paper presented by Lt. Colonel W. F. 
Starr at the Washington symposium, 
shows the present situation in transis- 
tor production. 

-end- 
AVAILABILITY OF TRANSISTORS 

COMPANY 
MONTHLY 
CONTACT 

PRODUCTION 
JUNCTION 

DELIVERY TIME 
CONTACT JUNCTION REMARKS 

Federated 
Semi -Con- 
ductor Co., 
New York, N. Y. 

... ... ... Sample lots 
available in 
May, 1952 

General 
Electric 
Syracuse, N. Y. 

800 ... 6 -8 wks. Not 
quoting 

Sample lots 
Junction type 
Oct. -Nov. 1952 

Kemtron 
Salem, Mass. 

... . , . ... Sample lots 
Point contact 
Sept. 1952 

RCA 
Harrison, N. J. 

400 ... 4 -6 wks. ... Sample lots 
Junction type 
Oct. -Dec. 1952 

Radio 
Receptor 
New York, N. Y. 

200 ... 4 -8 wks. . 

Raytheon 
Newton, Mass. 

1,000 ... 4 wks. Not 
quoting 

Sample lots 
Junction type 
Nov. -Dec. 1952 

Sylvania 
Boston, Mass. 

... ... ... ... Sample lots 
Point contact 
Aug. 1952 

Western 
Electric 
New York, N. Y. 

6,000 Less 
than 
100 

4 -8 wks. Not 
quoting 
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Learn RADIO 
TELEVISION 

tia 

-New Package Unit Plan -PAY AS YOU LEARN 

NO MONTHLY PAYMENT CONTRACT TO SIGN! 

OF RADIO- 
TELEVISION 
EQUIVMENT 

APPROVED 

FOR VETERANS 

UNDER THE 

G.I. BILL 

TRAIN IN 10 MONTHS LESS 

At Home in Your Spare Hours 
tiow ... be ready for Radio -Television's big pay opportunities 
n a few short MONTHS! Frank L. Sprayberry's cornple:2Iy 
yew "Package" training unit plan prepares you in jr st 10 

MONTHS . or even less! Equally important, there is NO 
ntonthly payment contract to sign . thus NO RISK to you! 
This is America's finest, most complete, practical traininG- 
irets you ready to handle any practical job in the boom eng 

Radio- Television industry. In just 10 months you may start 
your own profitable Radio -Television shop ... or accept a good 
paying job in this fascinating expanding field at work run've 
always wanted to do. Mr. Sprayberry has trained hundred: of 

successful Radio- Television technicians -and stands ready to train you in 

less than ore year, even if you have no previous experience. You learr by 

DOING .. actually working with your hands with equipment of sTec ial 

design to illustrate basic theory instead of relying on books alone. 

VALUABLE EQUIPMENT INCLUDED WITH TRAINING 
The new Sprayberry "package" plan includes many big kits of genu ne. 

professiona.). Radio -Television equipment. While training you actually p .r- 
form over 300 demonstrations, experiments and construction prcjerts. 
In addition you build a powerful 6 -tube standard and short wave radio 
set. a multi -range test meter, a signal generator, signal tracer, many 
other projects. All equipment is yours to keep ... you have practically 
everything you need to set up your own service shop. The interesting 
Sprayberry book -bound lessons and other training materials ... all are 
yours to keep. 

EARN EXTRA MONEY WHILE YOU LEARN! 
All your 10 months of training is AT YOUR HOME in spare hours. Keep 
on with your present job and income while learning ... and earn EXTRA 
CASH in acdition. With each training "package' unit, you receive eytra 
plans and Was for spare time Radio -Television jobs. Many student_ ?ay 

for their entire training this way. You get priceless practical expe -iaice 
and earn g <nerous service fees from grateful customers. Just one more 

reason why the Sprayberry new 10 MONTH -OR -LESS training war: is 

the best Radio- Television training in America today. If you expect tc be 

in the armed forces later, there is no better preparation than good Radio - 

Television training. 

FREE 

IF YOU ARE 

EXPERIENCED IN RADIO 
FULI . EQUIPMENT INCLUDED are invited 
to check and mail the coupon at the right. 

el a rea . y in ' a. cow o see as ort:nten- 
s:vt 100 °, TELEVISION Training with 

JULY, 1952 

3 BIG RADIO - 
TELEVISION BOOKS 

1 want you to have ALL the facts about my 
new 10 -MONTH Radio- Television Training 
-without cost! Act now! Rush the crup7n 
for my three big Radio -Television boots: 
"How to Make Money in Radio -Television," 
PLUS my new illustrated Television Btil!e- 
tin PLUS an actual sample Sprayberry Les- 
son -all FREE with my compliments. No 
obligation and no salesman will call on pou. 
Send the coupon in an envelope or paste on 
back of post card. I will rush all three books 
at once! 

SPRAYBERRY ACADEMY OF RADIO 
Dept. 20 -L, 111 N. Canal St., Chicago 5, III. 

SPRAYBERRY ACADEMY OF RADIO, Dept. 20-L 

111 North Canal St., Chicago 6, III. 

Please rush to me all information on your 10 -MONTH 
Radio -Television Training Plan. i understand this deem ` 

not obligate me and that no salesman will call upon ne. 

Name Age 

Address 

City Zone State 
Please check Below About Your Experience 

Are You Experienced? No Experience 
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6 1 New Design 

MODEL 680 
RF Marker and Crystal Calibra- 
tor. Magic -eye provides greatest 
accuracy $129.50 

The lAX2, incorporating several im- 
provements over the 1X2 and 1X2 .&, 
has been announced by CBS -Hytron. A 
heavier filament, reduced interelectrode 
capacitance, and higher voltage ratings 
give better regulation and meet the load 
demands of new large -screen picture 
tubes. Filament rating is 1.4 v at 650 
ma; peak inverse plate voltage 25,000 
max.; d.c. load current 1 ma max. Bas- 
ing is shown in the acccompanying 
diagram. 

G -E has developed the 6AM4, a nine- 
pin miniature grounded -grid triode 
mixer for u.h.f- v.h.f. TV receivers. It 
has a conversion gain of approximately 
4 at 900 mc. Average characteristics of 
the 6AM4 are: Plate volts, 150; plate 
current, 7.5 ma; amplification factor, 
90; transconductance, 9,000 micromhos; 
cathode resistor, 100 ohms. 

Both G -E and RCA are producing the 
6AF4 7 -pin miniature triode oscillator 
for u.h.f. TV converter service. Silver - 
plated base pins and double connec- 
tions for both plate and grid reduce 
losses and enable the 6AF4 to be used 
up to 1,000 nie. The following ratings 
are for operation at 950 mc: Plate volt- 
age, 100; grid voltage (from a 10,- 
000 -ohm grid resistor) -4; plate cur- 

MODEL 610A 
TV Alignment Generator with 
strong harmonic output to 900 
megacycles for UHF . $219.00 

Your need in UHF servicing is an 
accurate overall response curve 
through the UHF converter -TV re- 
ceiver front -end and IF circuits. The 
HICKOK 680 -610A Television com- 
bination provides all this. Strong, 
610A signals provide clean, sharp 
IF curve. Strong harmonic signals 
from the 680 provide clean, sharp 
marker pips. Engineered by special- 
ists . . . for expert TV technicians. 
Write today for the new HICKOK 
Catalog No. 27. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10531 Dupont A Clovoland I, Ohio 

IAX2 6AM4 

6AF4 

6012 

CK6111 
CK6112 

H 

G 

DOT 

5 4 3 2 
H H G Il P 

CK6152 

Basing diagrams of some of the recent 
tube types described in this article. 

rent, 22 ma; grid current (approx), 400 
ta; useful power output, 160 mw. Base 
connections are given in the accom- 
panying diagram. 

Three new 6.3 -volt heater -cathode 
subminiature types have been intro- 
duced by Raytheon. All are designed to 
withstand severe shock and vibration. 
Type CK6111 is a medium -mu twin - 
triode for u.h.f. service. Typical oper- 
ating conditions for each triode unit: 
Heater current, 0.3 amp; plate voltage, 
100; cathode resistor, 220 ohms; trans- 
conductance, 4,750 micromhos; ampli- 
fication factor, 20; plate current, 8.5 
ma. 

Type CK6112 is a high -mu twin tri- 
ode with each unit rated as follows: 
Heater current, 0.3 amp; plate voltage, 
100; cathode resistor, 1,500 ohms; 
transconductance, 1,800 micromhos; 
amplification factor, 70; plate current, 
0.8 ma. 

Type CK6152 is a single u.h.f. triode 
with the following average ratings: 
Heater current, 0.2 amp; plate voltage, 
200; cathode resistor, 680 ohms; trans, 
conductance, 4,000 micromhos; ampli- 
fication factor, 15.5; plate current, 12.5 
ma. 

The three types have wire leads 
which may be trimmed to fit subminia- 
ture sockets. Connections are given in 
the accompanying basing figure. Their 
life expectancy at 30° C ambient tem- 
perature is 5,000 hours. 

Special purpose types 
Raytheon has announced a contact 

transistor, type CK716, for amplifier or 
switching applications. The CK716 has 
the following characteristics in ground- 
ed -base operation: Collector current, 2.5 
ma; emitter current, 1 ma; collector 
voltage, -15; emitter voltage, 0.5; cur- 
rent amplification (minimum), 1.2; 
frequency response, 1 kc to 100 kc 

RADIO- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


A Guiding Beacon For 

Quality Electronic Parts 

Gi 

RADIART Sales Offices Across The Nation 13U1' OF 'l'1{1? MONTH 
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In Colorado, Montana, Nebraska, New Mexico, 

Texas, Utah and Wyoming 

COLORADO 

COLORADO SPRINGS 

DENVER 

PUEBLO 

MONTANA 

BI -LINGS 

NEBRASKA 

SCOTTSBLU'F 

JULY. 1952 

NEW MEXICO 
ALBUQUERQUE 

ROSWELL 

SANTA FE 

TEXAS 
EL PASO 

UTAH 
OGDEN 

SALT LAKE CITY 

WYOMING 
CHEYENNE 

SHERIDAN 

RADIART TV SIGNAL AMPLIFIER 

Here's the power BOOST needed to get 

the most from any TV set. Some of its many 

features are: - low- signal to -noise ratio for 

less "snowy" pictures - wide band amplifi- 

cation for sharp pictures free from "smear" 

- complete neutralization for stable oper- 

ation - and a handsome cabinet. See them 

at your jobber- or write for literature. 

; ,,,, - . .-;.:_.. . 
FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOP 

USE COUPON BELOW 

RADIART SALES CO. 5528 E. Colfax Ave., Denver, Colorado 

Please send names of the Radiart Distributors in my 

area stocking the following Radiart products in which 

1 am interested: CDR -Rotors, Vibrators, TV 

and FM Antennas, "Spee -Dee" Chimney Mounts, 

Lightning Arresters, Auto Aerials, Power Supplies 

Please have a Radiart Distributor call on me. 

Name 

Ad cress 

City State 

THE RADIART CORPORATION CLEVELAND 2, 01.10 

VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS . POWER SUPPLIES 
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1O,000,OOú 

Waiting to be 

SOL 

* Over 10,000,000 television sets were pur 
chased prior to 1951. Each of these has a 
picture tube which is getting dimmer . . 

10,000,000 set owners need the "TV TUBE 
BRITENER." 

Prolongs tube brilliance; fully auto- 
matic 
Isolates filament; relieves cathode 
-filament shorts 
Eliminates nuisance calls 
Protects tube guarantee 
Made to sell; packaged to sell 
Producing soles everywhere 

suggested 
list price 

ßn75 

subject to 
fìberol 

trade 
discounts 

SHfPpED 

PREPAID 

"TV TUBE BRITENER was designed by engineer 
to produce sales for television servicemen. 

Adds brilliance to any picture tube; extend 
useful life of tube for year or more; adoptabt 
for oll tubes with duodecol base. 

Write for complete, illustrated literature. 
SOLD through recognized wholesalers ONL 

ORDER TODAY 

"Manufacturers ut 
electronic eqs 
since 1928" 

New Design 
within 3 db. The CK716 is enclosed in a 
small brass shell which forms the base 
connection. Emitter and collector con- 
nections are made to nickel pins which 
fit a Cinch Exp. 8749 socket or equiva- 
lent. 

RCA has developed the 6012 hot - 
cathode thyratron for 60 -cycle motor - 
control and low -power inverter service. 
Button -stem design gives the 6012 high 
resistance to shock and vibration, and 
reduces susceptibility to electrolysis. 
The 6012 can handle an average load 
current of 0.5 amp. Socket connections 
are given in the basing diagram. 

A new RCA transmitting tetrode for 
u.h.f. TV, type 6181, is capable of 
1,200 watts sync -level output at 900 
mc. The 6181 features coaxial -electrode 
construction, ceramic -bushing insula- 
tion, and an integral radiator for forced - 
air cooling. 

-end- 
FREE ELECTRONS SERVE 
SCIENCE IN NEW WAYS 

The Lenard ray, discovered in 1896, is 
finding new applications in the labora- 
tories of General Electric and other 
leading research institutions. Electrons, 
accelerated practically to the speed of 
light, are allowed to bombard living 
tissue, biological specimens, and other 
materials. 

Decay- causing molds and micro- 
organisms are destroyed by the beam, 
indicating possible food preservation 
without refrigeration, and sterilization 
of substances such as blood plasma 
without destructive heating. 

Formation of solid plastics from liq- 
uid bases through chain -reaction poly- 
merization set off by high -speed elec- 
trons is also foreseen. 

Deep- seated malignancies and tu- 
mors might be treated with less danger 
by this method, according to Dr. C. G. 
Suits, G -E director of research. 

Common sawdust was converted to 
digestible cellulose cattle food by born - 
bardment. The photograph shows Elliott 
J. Lawton of the G -E Research Labora- 
tory placing a specimen in a lead - 
shielded chamber for bombardment by 
electrons at an acceleration of 70,000,- 
000 volts. 

RADIO -ELECTRONICS 
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Industrials 

Tee ai/ra.6oui . , c%aae Sairra.,Eo 

for every radio and 

electronic application 

SANGAMO Capacitors have been the choice of 
discriminating users for a quarter of a century. 
Radio servicemen, amateurs, electronic engi- 
neers, the Armed Services - all testify to the 
design, construction, honesty of characteristics, 
and conservativeness of ratings of Sangamo 
capacitors. 

81 

Armed Services 

SC52-3 

JULY, 1952 

SANGAMO 
ELECTRIC COMPANY 

MARION, ILLINOIS 
IN CANADA 

SANGAMO COMPANY LIMITED, LEA SIDE, ONTARIO 
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82 New Patents 

No searcñiaq 
with C -D's line of "UP" electrolytics 

. simplifies your TV replacement problems 

The only twist -prong electrolytic line with 
complete replacement coverage! 
Saves you hours of "hunting time ". 

Follow the C -D TV Guide, and you automati- 
cally meet and beat the manufacturer's require- 
ments for every TV set. 

See your local C -D jobber today (he's in your 
local Classified Phone Directory) for C -D's Tele- 
vision Replacement Guide TVR 7A or write to 
Dept. RC -72, Cornell -Dubilier Electric Corp., 
South Plainfield, N. J. 

CONSISTENTLY 

E P E N D A B L E 

ORN ELI- BILIE R 
C A P A C I T O R S 

IN SO. LAINFIELD, N. J. NEW BEDFORD. WORCESTER AND CAMBRIDGE. MASS. PROVIDENCE. R. I. 
INDIANAPOLIS, IND. FUQUAY SPRINGS, N. C. SUBSIDIARY, RADIART CORP.. CLEVELAND. OHIO 

you serviçe ir two -way radio 
You undoubtedly make frequency and modulation 

measurements. Will your equipment -present or pro- 
posed- handle new accounts on widely spaced fre- 
quencies? It will -IF it is Lampkin. 

Pictured, the Type 205 FM Modulation Meter meas- 
ures maximum deviation due to modulation of FM transmitters. Continuously tunable, 
25 to 200 Mc.; indicates peaks on voice modulation up to 25 Kc. Meets FCC speci- 
fications, weighs 14 lbs., priced at $240.00. 
For center- frequency measurements, use the Type 105 -B Micrometer Frequency Meter. Continuous 
coverage, 0.1 to 175 Mc., accuracy 0.0025 %, weighs 13 lbs. Costs á220.00 

WRITE. WIRE OR PHONE TODAY: Soles Deoarfinent 

LAMPKIN LABORATORIES, INC. 
BRADENTON, FLORIDA 

RADIO POLL DEVICE 
Patent No. 2,587,213 

Herbert S. Polin, Rio de Janeiro, Brazil 

(Assigned to Audience Computing System, 

Inc. New York, N. Y.) 

This device registers The size of a radio or 
TV audience. Such a count is important for 
determining which programs are most popular. 
At present, popularity data is obtained from 
personal or telephone inquiries, expensive and 
not highly satisfactory methods. The new method 
computes the number of sets tuned to a par- 
ticular program. 

Each receiver to be included in the poll is 
equipped with a 20 -cycle vibrator V and a 
resistor R. 

l 

FINAL STAGE 

vb 

RCVR PWRTRALNS 

C 
IITVAC 

To measure the size of an audience. a 20 -cycle 
signal is superimposed on the program. This 
low -frequency is inaudible and invisible at the 
receiver. However, it appears at the output 
stage and energizes V, which closes its contacts 
periodically, permitting pulsating current to flow 
through R. The power substation measures the 
pulsating current taken by all equipped re- 
ceivers. Thus the total number of sets may be 
computed. The switch S is used for special 
purposes. For example, listeners may vote for a 
preferred contest winner by shorting the switch 
S when requested. 

SLOW -RELEASE RELAY CIRCUIT 
Potent No. 2,583,328 

Thomas L. Dimond, Rutherford, N. J. 

(Assigned to Bell Telephone Laboratories, Inc.) 
This circuit gives any relay slow- release char- 

acteristics. This eliminates the need for copper 
slugs or special construction where slow release 
is required. The relay must have two armatures. 

With S closed, battery current flows through 
R2 to energize relay RY. No charge builds up 
across C because both ends are effectively shorted 

together by the low forward resistance of X. When 
S is opened, RY remains energized by current 
through R4, RY and R2. X becomes blocked for 
a short interval. Its cathode remains at ground 
potential (since it takes time for C to charge) 
while its anode goes negative immediately due 
to current through R4. 

The relay holds until C builds up its negative 
charge through Rl. When this charge exceeds 
the voltage drop across R4, X conducts. This 
creates a shunt path (through R1 and X) across 
the relay. It also increases the drop across R4. 
In time, the resistance of X drops to a relatively 
low value and the drop across R4 becomes large 
enough so that the relay drops out. This inter- 
rupts its load circuit and ends the timing interval 
Release time is controlled by C and Rl. 

RADIO -ELECTRONICS 
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Jut s HOT... BUT THIS SALE is HOTTER 
$55,000.00 Stock of Radio & Television Tubes and Parts - All Standard Makes - All Brand New. 

WE OVERBOUGHT - WE'RE STUCK THE PRICES SPEAK FOR THEMSELVES 

RADIO & TV TUBES 

STANDARD WELL KNOWN BRANDS 

Some in thousands, others limited, rush 
your orders in - first come, first served. 

At 39e each. 35Z5, 35W4, 5Y3, GALS. 
37, 39, 80, 6F5, 6X5, 12SJ7. 

At 49e each. 5U4, 6146, 617, 6597, 

At 59c each. 1LD5. 0Z4, 3V4, 6ÁT6, 
6SA7, 6SK7, 117Z3, 43, 12SF7. 

At 69e each, 11-15, 195, 1T4, 1T5, 
6C4, 6C5, 6ABa, 6AI1.16, 6BE6, 1251(7, 
12SA7, 50L6, 6X6, 6BA6, GAGS. 6SN7. 

At 72c each, 1 LE3, 1 S4, 1X2, 394, 
395, 354, 6CB6, 12A1'7, 12AÚ7, 12BE6, 
19T8, 35Y4, 25A6. 

At 98c each, 1A7, 183, 1LB4, 5V4, 
6AC7, 6AK5, 6J6, 65147, 65L7, 678, 
6AH6, 6SC7, 35A5, 50A5, 117Z6. 

RCA 12" PM SPEAKER 
only 160 in stock 42 
limit 8 to a customer 3 each 

50L6 OUTPUT TRANSFORMERS 
2000 in stock 
first come, first served each 

5" PM SPEAKER (Alnico 5) 
3000 in stock 
case of 30 99, each 
smaller lots S1 14 each 

$5.00 SAPPHIRE PHONE NEEDLE 
only a few hundred left 

46Ceath 

CUSTOM -BUILT AUTO RADIOS 
List price 159.95 Your choice 

FORD 1949 to 1952 
DODGE 1949 to 1952 
CHEVROLET 1951 to 1952 complete 

TV POWER TRANSFORMER 
295 ma, enough power 
for any TV set 
limit 3 to a customer 

TV SAFETY GLASS 133/8" x 161/4" 
S 1.16 each in lots of 10 

1 for 

only 
10" TV COLOR WHEEL $5.22 
made to sell for 527.50 

loo COAS NDENUSERS 
All Are Standard Brands 

All Are Desirable Sizes 

$15.00 Value 

4.69 
Only 

15 
ASSORTED RADIO 
ELECTROLYTIC 

CONDENSERS 
54.74 

15 
ASSORTED TV 

ELECTROLYTIC 

CONDENSERS 
56.88 

100 
ASSORTED MICA 

CONDENSERS 
54.99 

100 
ASSORTED CERAMIC 

CONDENSERS 
54.99 

8MFD -450V CONDENSER 
made by top mfr. -lists for $1.35. 

12000 in stock 

26e each in lots of 100 

29c each in smaller lots 

10 ASSORTED 5.94 
VOLUME CONTROLS 

best sixes, with switch 

ASSORTED I WATT 

100 RESISTORS 
Just what you use in Radio & TV 

Repairs. 
$12.00 Value 

Only $3 
1 00 ASSORTED 1 & 2 watt 5 .86 

RESISTORS J 

.97 

100 
Assorted 

PILOT LIGHTS 
#44. 46, 47 & 51 

54.83 

100 
Assorted 

SOCKETS 
Octal, Loctal & Miniature 

53.92 

Assorted 
1 00 KNOBS 
Screw & Pushon 

52.97 

ASSORTED 

O VOLUME CONTROLS S1.94 
best sizes, less switch 

100 
ASSORTED 

TUBE CARTONS 3.98 
small peanut, large peanut, GT 
Small G. Large G. Extra large 

SELENIUM RECTIFIERS 
75 mill 57( CRT PLASTIC SLEEVES and DINGS 

100 mill 67e 16" RING 49. each 10 for $3.88 
300 mill S1.39 16' SLEEVE 49, each 10 for 3.88 

19" RING 98, each 10 for 7,63 
19' SLEEVE 98, each 10 for 7.63 4 PRONG AUTO VIBRATOR 

Non Synchronous type 
that fits most auto sets 

RCA DEFLECTION YOKE 60° 
only ? each 

DEFLECTION YOKE BRACKET 
100 or over each 

each in smaller lots 

LATEST FLYBACK TRANSFORMER 
for conversions 
using single 1 B3 

TV OPEN MASKS 
for 16" round or rect. and 19" round 

each in lots of 10 or over 
each in smaller lots 

TV COLOR MOTOR 
made to sell for $29.85 

only 

55.68 

ONE POUND OF 
ROSIN CORE SOLDER 56' 
$24.95 AC -DC RADIO 

5 -Tubes Superheterodyne 
Built -in Antenna 
Beautiful Plastic Cabinet 

S1 3.49 

complete 

LATEST DEFLECTION YOKE 
Cosine type, 70° 
powers 16" to 24" CRT 

$3.98 

TV FILTERS IN SMOKE OR BLUE 
for 17 ", 19 ", 20" or 21" TV 

each in lots of 10 any as st. 
each in smaller lots. 

TV COLOR ADAPTER 
made to sell for $26.50 

only 

#630 CHASSIS 94918, KIT 91944, CABINET 539.89, 20" CRT 539.74, BROCHURE ON REQUEST 
You ain't heard nothing yet -take off an extra 5% on orders of $50.00 or over. This sale closes JULY 310 1952 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept.A, New York 7, N.Y. 
JULY, 1952 
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DON'T (;AIVl13I.I: 
WITH 

LIGHTNING 
Be Sure with Vee -D -X 
Lightning Arresters 

/D7 A model and mount 
for every type of 

installation 
RW -200 TWO -WIRE 

$1.25 List 
Most popular two -wire 
arrester. Exclusive 
saw -tooth point con- 
struction assures posi- 
tive contact without 
wire -stripping. Highest 
quality thermo- setting 
plastic. 

RW -204 FOUR -WIRE 

$1.50 List 
Accommodates both 
standard 300 ohm 
transmission line and 
four -wire rotator line. 
Similar in construc- 
tion to RW -200. 

RW -210 TWO -WIRE 

SCREW -TYPE 

$1.25 List 
A new single screw 
model for fast, easy 
installation. Appear- 
ance and features sim- 
ilar to RW -200. For 
four -wire rotator line 
order Model RW -214 
($1.50 LIST). 

RW -200 -S TWO -WIRE 

STRAP MOUNT 

$1.25 List 
Has specially engi- 
neered strap for non- 
slip mounting on all 
size masts or pipes. 
Similar in construc- 
tion to RW -200. For 
four -wire rotator line 
order Model RW- 
204-S ($1.50 LIST). 

VEEDsX 

RW-300 ORIGINAL 

Heavy Duty TV 

LIGHTNING ARRESTER 

$2.00 List 
First and finest ar- 
rester to be intro- 
duced to the televis- 
ion trade. A time - 
accepted standard 
with TV experts 
from coast -to- coast. 
The air gap plus re- 
sistors provides dou- 
ble protection. Case 
of moisture- resistant 
mica -fill bakelite. 

RW -310 NEW OPEN 

WIRE ARRESTER 

$2.00 List 
Similar in construc- 
tion to RW -300 but 
designed to accom- 
modate open wire 
transmission line. 
Newly designed clips 
provide positive con- 
nections and accur- 
ate wire spacing. 

Makers of the world's 
most powerful TV 
antenna systems. 

THE IaPOINTEPLASCOMOID CORPORATION . 

Windsor Locks, Connecticut 

New Patents 
SEMICONDUCTIVE SWITCH 

Patent No. 2,589,704 
Wm. E. Kirkpatrick, Chatham, N. J., and 

Raymond W. Sears, West Orange, N. J. 

(Assigned to Bell Telephone Laboratories, Inc.) 
Germanium and cadmium sulphide crystals 

can be used as amplifiers and electron switches 
which are compact, operate instantly, and do 
not have moving parts. 

Drawings a and b (below) show the con- 
struction of one of these switches. A th'n film 
of germanium C (only a few microns thick) is 
evaporated onto an insulating block D. Metal 
contacts A and 13 are plated on the semiconductor. 
The switch is connected in series with a load L 
and a 10 -volt battery (see drawing a). Normally 
the switch resistance is high, so practically no 
current flows. Under an electron bombardment, 
the switch is shorted out and current flows 
through the load (which may be a relay). 

A practical switching arrangement is shown 
below. Switches Si, S2, S3 are enclosed within 
an input (collector) cathode -ray tube. An output 
(distributor) cathode -ray tube contains switches 
S4, S5, S6. In both tubes the electron beam is con- 

trolled (by deflecting plates) so that it falls on 
the desired switch. In the illustration the beam 
from electron gun GI falls on 52. The distributor 
beam is shown falling on S5. Under this condi- 
tion, an input signal at line 2 is passed through 
S2, Ti, transmission line TL, T2, S5, and out 
through line 5. There is no coupling between any 
other pair of lines. 

COLLECTOR DISTRIBUTOR 

E 

E 
OUT 

FREQUENCY DIVIDER 
Patent No. 2,585,722 

Jack A. Baird, Rockaway, N. J. 

(Assigned to Bell Telephone Laboratories, Inc.) 

Multivibrators are often used to reduce an 
input frequency by a whole- number ratio like 
4, 5, or 6. This new circuit is more stable than a 
multivibrator because it can divide frequency only 
by an even integral ratio like 4 or 6. For example, 
the circuit may be adjusted to divide by 4. 'Di- 
vision by 3 or 5 is excluded. The next possible 
division ratios are 2 and 6. These are so far re- 
moved from the desired ratio 4 that even extreme 
interference cannot upset the divider circuit. 

The divider uses two blocking oscillators con- 
trolled by a pulse generator G (see diagram). Rl, 
C1 are adjusted so V1 oscillates at slightly less 
than one -half the pulse frequency. R2, C2 are 
adjusted for V2 oscillation at about one- fourth 

the pulse frequency. The diagram a below 
shows the positive pulses from G. They occur 
at times to. ti, to. . . . V1 is triggered at to. t_, 
t4.... When this occurs, the tertiary winding T 

p 

o 
provides a negative pulse which exceeds and over- 
comes the positive pulse from G. 

The pulse voltage at P appears at b. The odd 
pulses are negative because VI is triggered at 
these instants. At other times, the positive 
pulses from G are unopposed. 

The alternate positive and negative pulses at 
P are impressed upon V2. Waveform c shows 
how these pulses are superimposed over the grid 
bias. It is assumed that V2 is triggered at ti. Its 
grid is immediately brought far below cutoff 
(c.o.) and the voltage rises exponentially as 

to tt t? 13 t4 t5 allllll(Illllllll 
b l l l l l l l l 

/777 
shown. Note that the fourth pulse (at is is suf- 
ficient to trigger V2 again. The odd pulses at V2 
are negative, so only even pulses can trigger 
the tube. 

METER PROTECTION 
Patent No. 2,584,800 

George L. irisdale, Great Baddow, 
Chelmsford, Eng. 

(Assigned to Radio Corp. of America) 
This voltmeter circuit protects meter against 

overload, without effect on the sensitivity or lin- 
earity of measurement. The a.c. signal is rectified 
by XI, filtered, and fed to the tube grid. The 
meter MA is connected in the diagonal of a 
bridge network. Two of the bridge arms are 
formed by the internal resistance of the tube and 
the adjustable resistor R. The third is Rl, R2, 
and the fourth arm is RO, R4. With no signal at 
the grid, R is adjusted to balance the bridge. 

Bleeder current t ows through Rl, R2, 113, and 
R4. The drop across R3 blocks rectifier X3. The 
drop across R2 blocks X2. Normally, therefore, 
MA is unshunted and sensitivity is not lost. 

An overload current may flow through the meter 
in either direction. For example, a large negative 
signal at the grid will increase the tube resist- 
ance. Then there will be an excessive electron flow 
through the meter in the direction of the full 
arrow. On the other hand, too high a value of R 
or some defect in the bridge circuit may force 
excessive current through the meter in the 
direction of the dotted arrow. 

In the first case, the overload unblocks X2, and 
part of the meter current is shunted through 
this rectifier. In the second case, X3 is unblocked 
and again the meter is protected by the shunt. 

RADIO- ELECTRONICS 
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New Patents 
WIDE RANGE A.F. OSCILLATOR 

Patent No. 2,583,649 
William R. Hewlett, Palo Alto, Calif. 

(Assigned to Hewlett- Packard Co.) 
This invention deals with a Wien bridge 

oscillator in which R alone is varied. In a con- 
ventional instrument the control element is 
changed over a 10:1 ratio. This is shown in 

R 10K-100K 

C .005 `s, 
C.005 R 

. 
1011-I00K 

PLATE OF 2NC STAGE 

GRID OF IST STAGE 

i=2RC =318 3180 

Fig. I 

Fig. 1. The equation given here shows that 
frequency will vary over a range of 1 to 10. 
For example, this particular network (followed 
by the usual two -stage amplifier) provides out- 
put from 318 to 3,180 cycles. 

., 

RI R2 RI 

1 1 

2t 1-2(R1t 
R2/ 

2 

Fig. 2 

Fig. 2 is a modified circuit for extended range. 
R may vary 10:1 as usual, and its minimum 
value may be 3/2 Rl. Under these conditions the 
lowest frequency will be nearly equal to that of 
Fig. I. At the high end, however, frequency is 
extended by the factor 3. 

l -2X111 

RI 

Fig. 3 

Another modification appears in Fig. S. Here 
the maximum value of R may be 2/3 R2. Using 
the equation for this figure we find no change at 
the h.f. end. The low end of the range is ex- 
tended by the factor 3. 

10K-100K 

\ r 150K 

005 

.00s 

f11.678 

6.6711 ` 10K -100K 

Fig. 4 

The two previous circuits are combined in 
Fig. 4. Frequency range is extended in both 
directions. With the values given, the coverage 
is 106 -0,540 cycles in a single range and with 
only 10:1 variation of R. 

CORE -LOSS TUNING 
Patent No. 2,579396 

Loy E. Barton, Princeton, N.J. 
(Assigned to Radio Corp. of America) 

This invention discloses an efficient and 
sharply -tuned i.f. transformer. Its cores are of 
magnetic ferrite. Considerable power is absorbed 
by these magnetostrictive cores at their resonant 
frequencies. The core losses are made to occur at 
adjacent channel frequencies, thus improving 
the selectivity of the transformer. 

The transformer coils are tuned in the normal 
manner. In a typical AM receiver, the center i.f. 
may be 455 kc. The primary core may resonate 
at 445 ke and the secondary core at 465 ke. The 
dotted curve shows ordinary i.f. transformer 
response. The solid curve shows response when 
the new cores are used. 

JULY, 1952 

THOUSANDS ARE RAPIDLY LEARNING 
ABOUT ITS OUTSTANDING FEATURES 

SUCH AS: 

SHARP, CLEAN "SNOW - FREE" PICTURES 
And 

Correct impedence for "ghost- free" reception. Nominal 300 ohms. 

Lower in cost than other leadlines purported to accomplish same results. 

Correct spacing for minimum radiation loss. Less than I'- of operating 
wave length. 

Fully insulated- approved by safety experts. 

Pure, unadulterated polyethylene insulation- specially treated by our 
chemists for extreme weather. 

High -efficiency conductors: Flexible, stranded -to insure long life. 

Easily installed -with standard insulators. 

Packaged in convenient lengths: 100', 250', 500', 1,000', 2,500'. 

AT YOUR DEALERS, or Write For Free Samples and Literature. 

*Patent Pending *Trade Mark U.S.and Foreign Patents Pending 
EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 

1014 FAIR OAKS AVENUE 

SOUTH PASADENA, CALIFORNIA 

OTHER OUTSTANDING GOODLINE PRODUCTS: 

VARIABLE TELETRAPS -2: Highly effective for eliminating interfer- 
ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within 
its tuning range. 

HI -PASS FILTER: Eliminates or greatly reduces interference picked up 
by I. F. AMPLIFIER or TV RECEIVER - interference arising from strong, 
local low -frequency fields: X -Ray, Diathermy Equipment, Neon Lights, 
Etc., Etc. 

So You Want To Be A Writer! 
That idea you may have for writing a technical book is 
absolutely no good unless you do something about it. 
If you're dying to reveal all you know about TV; if you 
feel the world is wasted without your words on servicing, 
or if you nurture a secret ambition to out -theorize all the 
books on TV theory, then start your writing career by 
writing to us. Just send us a letter outlining your ideas. 
Our reply will contain a copy of our author's guide and 
details of royalty payments. 

Book Dept. 
RADCRAFT PUBLICATIONS, INC. 

25 West Broadway, 
New York 7, N. Y. 

www.americanradiohistory.com

www.americanradiohistory.com


86 New Patents 
ige-s-;; .aliNI .+-.r rulü'n . .. 
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i 

40, 

- the finest 

TOP -OF -SET 
SUPER- PERFORMANCE! 
Beyond a doubt, the finest top - 
of -set TV antenna ever offered 
the trade. Outperforms any other 
indoor type and requires no tuning or pruning. No fuss, 
bother or time consuming adjustments. SUPERIOR 
STYLING! Featuring modern design that enhances any 
living room. Rich aluminum elements are mounted on a 
finely finished, tip -proof base. WRITE FOR NEW LIT- 
ERATURE with complete information on the whole 

Telrex line for TV, UHF and FM. 

antenna ever 
produced! 

CLOVER -V -BEAM E Z RIG design. A 
high gain, compact array for attic or 
outdoor installation. 

NEW! Telrex "FISHBONE ". Ten WORK- 
ING elements. Guaranteed to outper- 
form any yogi on the market. 

NEW! "CONICAL -V- BEAMS" WITH HI- 
V- REFLECTOR Standard on all Monarch 
and Universal Series antennas. 

"CONICAL -V- BEAMS" are covered by Patent No. 23,346 
CANADIAN and FOREIGN PATENTS PENDING 

AMERICA'S 
OUTSTANDING 

TELEVISION 
BEAM 

NEW! MOSLEY TV COUPLER. . . 
.. - OPERATES 

The Dual -Match is available at most 
FY Dealers and Jobbers. Ask for Cata- 
log Number 902 -the New MOSLEY 
Dual-Match TV Coupler. List Price, 
only $3.95 

2 TV SETS FROM 1 ANTENNA! 
IDEAL FOR: 

Two Family Homes Apartments 
Other Multi-Set Installations 
Here's a real convenience for folks who have 

an extra TV set in their play -room, den, or else- 
where. It's the new MOSLEY Dual -Match TV 
Coupler that permits two TV sets to operate 
from just one antenna -without one set inter- 
fering with the other. The Dual -Match is efficient, 
compact and low in price. It is easily installed 
without solder to standard 300 ohm transmission 
line. 

MOSLEY ELECTRONICS 
2125 Lackland Road Overland, Missouri 

The frequency of maximum loss is determined 
by the core dimensions. For an i.f. of 455 kc, 
cores are approximately t,l,; inch square and 
1/4 inch long. Each is ground to its exact 
frequency, like a quartz crystal. 

FREO 

Normally each core would undergo a complete 
magnetic cycle during each half -cycle of i.f. Thus 
the core would resonate at twice the i.f. To 
prevent this, a permanent magnet biases each 
core. 

TRANSIENT CONTROL 
Patent No. 2,585,069 

Hans K. Ziegler, West Long Beach, N. J. 

(Assigned to United States of America as 
represented by the Secretory of the Army) 
This invention absorbs transients which arise 

when a voltage is switched on and off. Due to 
resonance effects, the transient may reach a dan- 
gerous peak which may break down capacitors 
and other components. The figure shows the con- 
trol circuit which includes a rectifier network and 
a capacitor C2. 

AC SOURCE 

LOAD 

SW 

The a.c. source may be a PM generator which 
feeds a load through a transmission line. To offset 
the inductance of the generator and line (repre- 
sented by L) a capacitor Cl is connected in 
series. This capacitor is endangered when a tran- 
sient peak is generated. 

When SW is closed, a transient may occur. 
Assume that its first half -cycle is positive. Then 
it blocks A and B, while permitting C and D to 
conduct. During this short time, C2 is effectively 
in parallel with Cl, adding to the total capa- 
citance. C2 is large enough to absorb much of the 
transient charge and prevent it building up a 
high voltage peak. After a short interval, the 
transient subsides and the charge on C2 leaks off. 
Each rectifier normally has high resistance and 
C2 is effectively isolated from the remainder of 
the circuit. 

When SW is opened, another transient occurs. 
Again C2 is momentarily shunted across Cl to 
absorb the charge and prevent a peak from 
building up across capacitor Cl. 

WIDE RANGE A.F. OSCILLATOR 
Patent No. 2,583,943 

William R. Hewlett, Palo Alto, Calif. 
(Assigned to Hewlett- Packard Co.) 

This invention is similar to the one described 
in Patent 2,583,649. This one is applicable to 
Wien- bridge oscillators where C (instead of R) 
is the control element. 

MEG C2 1 PLATE OF 2ND STAGE 

a, I*- 3).311.11t 
C 50-5000.0 C2 d 

MEG 

TCI, 750µµf --- 
TCl 

GRID OF 1ST STAGÉ 

i 
The figure shows a preferred form of the new 

network. With the values shown, the frequency 
range is 106 -9,540 cycles. 

-end - 
RADIO- ELECTRONICS 
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For -the clearest pißfur 
of campaign progress... 

Rauland PICTURE TUBES 
Man, what a year for TV -and TV 
service profits! The richest menu of 
regular attractions ever offered to 
viewers ... PLUS the party con- 
ventions, the campaign, the elec- 
tions and inauguration! When 
viewers need replacement picture 
tubes, they'll want them fast - 
and good. 

So remember that Rauland alone 

JULY, 1952 

offers these replacement profit ad- 
vantages: 

The most complete line of replace- 
ment picture tubes ... a far better 
supplement for your regular tube 
line than a second line of receiver 
tubes. 

The faster, surer installation ad- 
justment made possible by the pat- 
ented Indicator Ton Trap. 

iZ7 

The dependable, uniform Extra 
quality that so many 
men depend on for 
tomer satisfaction. 

smart service 
assured ens- 

Remember, Rauland research has de- 
veloped more "firsts" in picture tube 
progress since the war than any other 
maker. And this leadership pays off .. 
in your customers' satisfaction. 

THE RAULAND CORPORATION 
77, A Re.2 k 

4245 N. KNOX AVENUE CHICAGO 41, ILLINOIS 
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an 

«CP leads the field 
again -with the finest . 

MI D GETSCOPE 

Cheek this performative: 
SENSITIVITY 

FREQUENCY RESPONSE 

PUSH -PULL OEFLECTiON 

INPUT IMPEDANCE 

TUBE COMPLEMENT 

In metal case with leather handle- Etched 
panel -Smart brushed aluminum face -Fuse 
protected -for 105 -125 volt, 60 cycle AC 
operation. Size 113/4" x 71/4" x 51/4". Wt. 
9 lbs. 

MODEL 533M 

THE MIGHTY MIDGET 

Here is a truly minia- 
turized professional 
oscilloscope with 
which greater con- 
venience of operation 
has been accom- 
plished. It is a new 
concept in electronic 
oscilloscopes. 
This 3" scope packs a 
high sensitivity, wide 
band response instru- 
ment within its tiny 
light weight frame. 

Vertical -20 millivolts (.020 volts for 1" rms 
deflection on CRT face.) 
Horizontal -.6 volts. 

2 db from 20 cycles to 150 kilocycles. Excellent 
Transient Response. 

For undistorted Response -Eliminates Parallax. 
Full Vertical and Horizontal Expansion of Trace. 

Vertical -.5 megohms shunted by 50 MMF. 
Horizontal -1 megohm shunted by 70 MMF. 

12AT7, 12AU7, 12AX7, 616, 117Z6, 3MP1 CRT 

MODEL 533M- 
ready to operate... 

complete. 

Write for our latest catalog on the RCP line to Dept. RE -7 

50 
NET 

RADIO CITY PRODUCTS CO., Inc. 
152 WEST 25th ST.-.--NEW YORK 1. N.Y. 

Available Now! ... 
The Revolutionary NEW 

SONAR SR -9 Receiver 
and 

SONAR MB -26 Transmitter 
Specially deCI needs in 

DEFENSE 
and other medium range radio co 

9-tube suions. 
Not just a monitor, but a comp super- 

heterodyne receiver and a comparably efficient 

transmitter for dependable 2 -way operation. 
hr for $peri 

t DELIVERY rF` IMMEDIATE 

WANTED 
RADCOM pays highest prices 
for surplus equipment, parts and 
tubes. We need TCS -7 and up; 
SCR 274 -N; SCR 399 equip- 
ment; BC 312, 342 and 348 Re- 
ceivers; SCR 522 equipment; 
SCR 211 frequency meters and 
RA -34 rectifiers. 

Bigelow 3 -5434 - Bigelow 3-6610 

141.4.4(0 X'l9lcl Wed 7,04itc 

RADCOM Fnuinerin,, 'u, 
a Liwvingston St. 
Newark 3, N. J. 

Try This One 
PRECISION RESISTORS 

When winding precision resistors by 
hand, the usual procedure is to solder 
the resistance wire to the terminals and 
then check the resistance on a bridge. 
We have noticed that thermoelectric 
effects cause erroneous readings as long 
as the soldered joints are slightly warm. 
Instead of waiting for the joints to 
reach room temperature, we use the 
following procedure when winding re- 
sistors: 

R I 

I 

I 

LENGTHEN SOLDER JOINT TO LOWER RESISTANCE 

The resistance wire is cut slightly 
longer than necessary, then it is cut in 
the middle. The ends of the halves are 
permanently fastened to the terminals 
and the inside ends of the wires are 
then soldered together. The resistance 
is reduced to precisely the desired value 
by lengthening the soldered joint as 
shown in the illustration. With this 
type of construction, the thermoelectric 
effects are equal and opposite so they 
cancel. 

If the resistance wire is difficult to 
solder, try wrapping the joint tightly 
with No. 30 tinned copper wire before 
soldering.-Martin J. Brick 

SAFETY AND ELECTRIC TOOLS 
Portable electric saws, drills, sand- 

ers, hedge clippers, and other devices 
which we use every day are potential 
killers when we do not take steps to 
protect ourselves against electrical 
shock. Most of these appliances have 
an extra wire protruding from the rear 
of the line plug. This is a ground wire 
which is attached to the metal frame 
of the motor or housing of the equip- 
ment. It is a good idea to check this 
connection with a low -range ohmmeter. 
The wire is included as a safety meas- 
ure to protect the operator if one of the 
power leads should short to the frame. 

Never operate such equipment with- 
out first grounding the third lead. 
Solder it to a length of heavy flexible 
lead which terminates in a large bat- 
tery clip for connecting to a convenient 
water pipe or electrical conduit, or a 
short length of metal rod pointed at 
one end so it can be pushed into the 
earth. If the appliance does not have a 
ground wire, install one. The third wire 
can be connected to the metal body of 
the device and taped to the outside of 
the power cord. 

For safety in the household, connect 
a good ground lead to the motor on the 
wife's washing machine, ironer, elec- 
tric mixer, and any other appliance 
which she uses while standing on a 
concrete floor or when working near 
the kitchen sink or wash basin. -Norris 
C. McKasney 

RADIO -ELECTRONICS 
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Try This One 

IMPROVED ALARM SYSTEM 

Here is an improvement in the cir- 
cuit of the capacitance relay described 
by Ernest J. Schulz in RADIO -ELEC- 
TRONICS for July, 1950. 

By using a commercial 456 -k^ b.f.o. 
transformer (Meissner 17 -6753 or 
equivalent) for the oscillator coil, and 
shunting it with a .002-µf capacitor as 
shown below, the oscillator frequency 

*884 

B 

450V +1,6RY 

270 IW 

e 

MIESSNER 456KC BFO -SEE NOTE 

MEG 

IOKA 

6.3V71ll IIIVAC 

6 J5-G- MAY ALSO BE USED 

is brought low enough to avoid i.f. or 
r.f. interference in modern broadcast 
receivers. The unit shown in the photos 
uses the chassis and relay 'rom a sur- 
plus BC -357 -B marker -beat rn receiver. 

The antenna may be a wire around 
the object to be protected. A screen door 
or window screen makes a very sensi- 
tive antenna or "feeler." -j. Fran is 

SIMPLE TEST FOR METERS 

When it is necessary to test an am- 
meter or voltmeter for burnout, and no 
battery or other voltage sour e is avail- 
able, proceed as follows: In the case of 
an ammeter, disconnect any shunts con- 
nected across the metes' coi -, whether 
inside or outside the case. Then, shake 
the meter sharply and note the pointer 
deflection. Place a short circuit across 
the meter terminals. With a voltmeter, 
be sure to get the short directly across 
the coil, leaving out any internal or ex- 
ternal multipliers. After this is done, 
shake the meter as before and again 
note the pointer movement. If the meter 
coil is good, the deflection will be much 
less than before. This reduction is 
caused by electromagnetic damping by 
currents induced in the coil when the 
pointer swings. These currents flow 
through the coil and across the short - 
circuited terminals. However, i' the coil 
is burned out or otherwise open- circuit- 
ed, these currents cannot flow, :and thus 
there is no reduction in deflection. - 
Charles Erwin Cohn. 

-end- 
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DON'T throw it away... 
Weak Picture Tubes CAN 

be Saved! 
Usea 

Picture Tube 

Rejuvenator 
Simple Plug -in Unit 
Permanent Hook -up 

No Exposed Wires 
Usable on All Size Tubes 

Automatically Operated 
Only $3.85 Dealer Net 
Available at Local Jobbers 

LABORATORIES, INC. 
WHITEHALL BUILDING 

FAR ROCKAWAY, NEW YORK 

Model 
M -51 

for emergency communications 
USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO AEHAMBRA, CAL 

POLIjLARM MOtiufMoIO 
Says S. L. Grant, :ity Manager, 1V inchester, Virginia . . 

"I think you have a recever that is well 
built, and see no reason why it should not 
be in (km end by all publüc works depart- 
ments that have a transmitter available." 

5 Models For All Systems 

B VOLT MOBILE 

Ws 
Tuneable 30 -50 MC 

M -101 
Tuneable 152 -163 MC 

Users of FM 2 -Way Radio Communications 
equipment throughout the entire nation, find 
Polk-Alarm and Monitcradio a welcome in- 
novation to low -cost mobile communications 
radio - 

115 VOIT AC DC 

PR -31 
Tuneable 30 -50 MC 

PR-8 
Tuneable 152 -163 MC 

AIRCRAFT 

AR -I 
AM Tuneable 108-132 M_ 

115 Volt AC-DC 

For Comp.'ete Information: See Your Jobber -Or Write Us Today 
RADIO APPARATUS CORPORATION 

55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 
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90 Radio-Electronic Circuits 

110V. AC THYRATRON REMOTE CONTROL 
For Less Than Cost of the Relay Alone! 

A $16 Value - Yours For $3.88 
Manufactured by Nationally Famous firm. Sorry, we can not mention name 

Remote Control Unit Contains; 
Plate relay worth $4.00 
Filament Transformer Worth 2.50 
Controls, Resistors, Sockets, 

Condensers, Chassis Worth.10.00 

Total Value Parts Alone _ $16.50 

s .88 
No C.O.D. Postpaid 

in U.S.A. only 

FREE T 
r 

A complete cir- 
coif diagram 
sent with each 
unit 

Here's absolutely the greatest electronic 
buy in years! We were able to pick up these 
amazing units at a fraction of the manu- 
facturer's cost and we're passing on this 
tremendous savings to radiomen who ap- 
preciate a genuine bargain. Adapt them for 
1,001 uses. or use 'em for parts. Total val- 
ue of its parts alone is 516.50 -yet for only 
$3.88 Hess tubes) you get a completely 
wired and tested 110 volt, 60 cycle AC 
Thyratron Circuit Remote Control. 

These fine Thyratron precision thermostatic 
controls can be modified by you easily and 
quickly for electronic remote control of; 

Transmitters; Turn Radio or TV on and off: 
Remote control of Appliances, Machinery, 
Power Tools; Remote Control for Model 
Railroads, Planes. Boats, Trucks; Burglar, 
Fire, Temperature and Rain Alarms; Poultry 
Brooder Controls; Remote Thermostatic Con- 
trols etc. Your own ingenuity can devise 
many more interesting and practical uses 
which this remarkable unit con control for 
you. 

No C.O.D. Postpaid In U.S.A. Only 110 Days 
Net to Rated Firms) Send Check or Money 
Order Only. 

MANUEL KLEIN CO. 94-R CHAMBERS ST. 
NEW YORK 7. N.Y. 

it's the new 

11F AV 
twin- driven 

v (teak 

send for 
complete 
technical 
information 

TECHNICAL APPLIANCE CORPORATION 

SHERBURNE, N. Y. 

In Canada: Stromberg- Carlson Co., Ltd. 
Toronto 4, Ont. 

ONE -TUBE INTERCOM 
This simple two- station intercom is 

ideal for use between the kitchen and 
garage or any other points in the aver- 
age home. It is easy to build. The parts 
can be purchased for about ten or 
twelve dollars. 

A 117N7 -GT is used as a half -wave 
rectifier and audio amplifier in the 
master unit. See Fig. 1. The remote 
station consists of a small speaker and 
a 2- position switch connected to the 
master through 3- conductor cable. 

117N7 -GT 

[D 

-I- 

20 
150V 

3.35 ° G., 

Lui I I I 
FIL 

7 

IITVAC!DC 51 
Q9 

POLARIZED PLUG 

1 
LISTEN 

, 52: `o-' 
-d" CGMM 

TT ALP o- 
IaI 

U 
S3 oTAT( ç 1 

LISTEN Ia1 

LMOTE STATION 

DO NOT GROUND THIS CIRCUIT 

Fig. 1- Circuit of the 1 -tube intercom. 

1 

-J 

S1 is a s.p.s.t. toggle or rotary 
switch. S2 and S3 are spring -return, 
nonshorting rotary switches. They are 
shown in the normal positions in the 
diagram. The input transformer 
matches the 4 -ohm speakers to a grid 
and the output transformer matches 
the 3,000 -ohm plate of the output tube 
to the voice coils. 

117VAC 

I. ® 
á 

HALF-WAVETRANS 

120V 

3.3K Bt 

20 ^0 
`J.50.7 OV 

e.3V (NOT USED) 

Fig. 2 -Safe, more satisfactory hookup. 

To minimize shock hazard, all re- 
turns should be made to a single B- 
minus .point which is insulated from 
the chassis. The power cord must be 
fitted with a plug polarized so the 
B -minus bus is always connected to the 
grounded side of the power line. - 
Frank W. Smith 

(In cases where the unit will not be 
operated on d.c. lines, we recommend 
substituting a 117L7 /M7 -GT with its 
heater and rectifier circuit connected 
as shown in Fig. 2. The transformer 
isolates the B -minus circuit from the 
power line, thus eliminating the possi- 
bility of a shock from this source. The 
power transformer may be a Merit 
P3045, Thordarson T- 22R12, or equiv- 
alent. Do not attempt to operate the 
heater from the secondary side of the 
transformer because most inexpensive 
units of this type cannot stand the 
added drain of the 90 -ma heater. 

RADIO -ELECTRONICS 
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SPECIAL!! 
6 TUBE AC -DC KIT 
At Last! A low- priced kit designed for 
high sensitivity, excellent selectivity and 
good tone quality. Uses 2516, 2S16, 6507, 
6SA7, 6SK7, 6SK7 in an easily constructed 
circuit. The 6 Tube Kit is shipped with all 
parts, including punched chassis, resistors, 
condensers, coil, sockets, PM Speaker, 
hardware, etc. C 
And at a closeout price of only %-95 X162 less tubes and cabinet 

X183 Extra for matched set of el ee 
six tubes for kit so71 LLIP 

5 TUBE AC -DC SUPERHEI' KIT 
Five tube superheterodyne kit, A.C.-D.C. 
contains all components required to con- 
struct this latest design, highly sensitive 
superheterodyne broadcast receiver com- 
plete with black bakelite cabinet (ex- 
cludes wire and solder) Price $ -.95 
Extra for a kit of 5 tubes ( I2A16, 12BA6, 
12BE6, 35WA, 5005). Price $3.25. 

Electronic Code Practice Oscillator 
& Blinker Kit 

AC; DC or Battery Operated' 
One of the most practical Code Practice Oscillators 
ever designed, yet one of the simplest to build and 
operate. 
Can be used with any number of headpf ones. 
Adjustable Pitch Control -Any type of seadphone 
con be used. 
No wormup time -ready to operate inslontly 
Simple and safe to operate 
Operates anywhere -with AC or DC power, or 

from a 90 volt Miniature Battery 
Learn Blinker Code with flashing light 
Blinker can be used as signaling device 
International Morse Code included 

Kit each $295 Assembled $395. 

MUDEL NFRD -RADIO NOISE I!ILTER 
u it doesn't work, send it bocal 

We absolutely guarantee that our Moael NFRD 
will eliminate all line noises when properly con- 
nected to radios, television sets, short wove sets, 
motors, electric shavers, refrigerators, rr bratars, 
oil burners, transmitters, and all other sources of 
interference. This unit will carry up to 12 amperes 
or 11/4 KW of power and may be used right at the 
source of interference or at the rodio. 
Small size only 21/2"xl1/4"x41 /2 ". Very low trice only 

Erich S1.95 

A SCIENTIFICALLY DESIUNE) 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter - 
rng the brilliancy of reproduction. 

Contains a HI -0 SERIES resonated circuit. Tested 
by means of an audio oscillator and on oscilloscope 
to give 22 db attenuation with very low signal loss 

EASY TO ATTACH 
Just two wires to clip on. Compact $11 Y 98 e90 
Price 

THREE TUBE PHONO AMPLIFIER 
An assembled unit ,eady for installation usitg tone 
and volume control and six feet of rubber $9e AG 
cord 

(Not including Tubes) 
With Complete Set of Tubes $3.95 

PHONO OSCILLATOR 
Wireless phono oscillator transmits recording for 
crystal pick -ups or voice from carbon mike through 
radio without wires. Can also be used as ar inter - 

comm by using P.M. speaker as mike. 
$2.95 Price (excluding tubes) 

With Complete Set of Tubes $3.95 

Grab Bag Special, 10 pounds of Misc. Electronic 
Material -Transformers Condensers, resister, 
aire, etc. Price S1.95 ea. 

Satisfaction guaranteed on all merchandise 
All prices subject to change without notice. 

Write for FREE Catalog. 

RADIO DEALERS SUPPLY CO. 
154 Greenwich S New York 6, 14. Y. 

rti 
JULY, 1957 

All componer ts and connections not 
shown in Fig.' 2 are the same as in 
Fig. 1, except that the output trans- 
former should have a 4,000 -ohm 
primary.- Editrr) 

MONITOR -OSCILLATOR 

All amateur=_ should monitor the 
phone quality and the keying of their 
transmitters. A novel phone -c.w. moni- 
tor and code -practice oscillator is de- 
scribed in G -E Hain News. Its circuit 
is reprinted here through courtesy of 
the copyright oveners, General Electric 
Company. 

The unit uses a 1N48 germanium 
diode as the detector and a 6BN6 gated - 
beam tube with grids 1 and 2 operating 
as a transitron a.f. oscillator for moni- 
toring code signlAls and code practice. 
The whole tube operates as an audio 
amplifier. 

When no r.f. 'signal is present, the 
current drawn fly grid 2 develops a 
drop across the 500 -ohm cathode re- 
sistor producing enough bias on grid 3 

to cut off the plate current. The arm 
of the 500 -ohm cathode resistor sets the 
bias on grid 1 so the circuit oscillates. 
Although this section of the tube (grids 
1 and 2) is oscillating, the sigral can- 
not appear in the plate circuit because 
plate current is cut off by the bias on 
grid 3. 

When the transmitter is keyed, the 
detector rectifies a part of the r.f. sig- 
nal and develops a positive bias for 
grid 3. The oscillator signal then ap- 
pears in the plata circuit and at the 
OUTPUT jack. The unit can be used as 
a code- practice oscillator by inserting 
a key in the KEY jack and a pair of 
phones in the OUTPUT jack. Closing the 
key connects grid 3 to the cathode, thus 
removing the bias and permitting the 
plate to pass current. 

For phone monitoring, the cathode 
switch is closed to ,disable the oscillator 
circuit. The 6BN6 now operates as a 
straight a.f. amplifier for signals de- 
tected by the 1N4r. 

The oscillator uses the primary of a 
universal push -pult audio output trans- 
former. The resi -tor and capacitor 
paralleled across one -half the winding 
may have to be selected experimentally 
if the transformer you use is of a type 
other than a Stancor A -3823. Plug in 
a key and headphçnes. Increasing the 
value of the capacitor lowers the pitch 
and decreasing the value raises it. De- 
crease the value of the resistor if you 
hear a tone in the output with the key 
open. Try progressively smaller resis- 
tors until you hear the tone only with 

6BN6 
IN48 

TOSHORTUCATH 6 

'ANT J # 
2.SMH °O 

KEY 

2 5 

470K 

500. 
5D ADJ 

.001 

31/\4l... 
6.3VA0 03 TUNEO GRGIIT 

T-UNIVERSAL OUI TRANS 

22h 2 

5v 

Ax 

+80 -300V 
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"PACKAGED ENGINEERING' 

at Its BesT! 

For the TV Technician 

The B -T 
MIXER -AMPLIFIER 

SYSTEM 

Model I MA4 -1 

For All VHF and UHF 
Multi- Antenna Problems 

Designed for the Service Technician to 

enable him to plan and make any installa- 
tion . . whether a single receiver or o 

complete 2000 -set Master Antenna System 

. . . at lower cost, rod without outside 

engineering. 
The B -T MA4 -1 is a wide -band, ail - 

channel TV signal n-ixer for feeding 5 
antennas to 1 TV receiver or distribution 
system. One input is broad -band for sig- 
nals requiring no pre- amplification, and 
the remaining 4 accommodate separate 
plug -in strip assemblies. All terminus 
have 75 and 300 ohm connections. Sev- 
eral units may be gcnged to serve any 
number of antennas. 

B -T PLUG -IN STRIPS 

Channel Strip CS -1 is a 2 -tube (6AB4 

6CB6), single channel, highly selective 
amplifier with a gain of at least 17 db 

one strip for each TV channel. 
The UHF Converter. UC -1 is desigre: 

for lowering UHF sigials to existing Tir 

frequencies, permitting UHF reception on 

present TV receivers. 

Eliminates all need ?or rotators, sep- 
arate boosters, convrrters, and other 
costly projects. 
Once connected the MA4.1 performs 
without farther attention . . . no 
switching ... no adjustments. 

LIST PRICES: 

Model MA4-1 (less plus -in strips) 552.501 

1 

Channel Strip CS -1 )specify channel) 19.50' 
UHF Converters UC -1 to be announced 

Standard RTMA Warranties Apply. 

For the Complete 'Packaged 
Engineerisg' story, ask abra' 
B -T Signal Amplifiers and B -T 
Distribution Amplifiers at your. 
local Distributor, or write to 
Service Department F 

73T 

BLONDER -TONGUE LABS. inc. 
Mount Vernon 1, New York 
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WORLD'S FINEST 
"630 DX" CHASSIS 

Now at New Low Price! 
yg New CASCODE tuner assures best 

reception in fringe areas without 

o' I 48° 
s5 

booster. Handles all Cathode Ray tubes from 16" to 

24". Improved 30 tube super -quality TV receiver (in- 

cluding 3 rectifiers) mfd. under license by RCA. Com- 

plete with Fed. Taxes paid. 
Less Picture Tube 

FEATURES: 4 microvolt sensitivity Keyed AGC 
3 stage sync. separator and clipper Automatic 

brightness control Mc band width AFC 

horizontal hold Discriminator -type FM Sound 

system. Stabilized vertical hold Highest quality 
parts Standard brand tubes Factory wired, 

aligned and tested. 

A.C., D.C. or batteries. 
Built -in loop antenna. 
Luggage style cabinet. 
Excellent value. 

TRAV -LER 
3 -WAY 

PORTABLE 
Lots 
of $14.e8.5 . 

3 

Less than 3, each $ 1 5.85 

Batteries 1.90 

STANDARD BRAND TUBES Ina i, i,lnaHr H ,,,.,1 
and Guaranteed (Manor. 

name because 
of uretuse permission to men- FAIR TRAUE) lubes are FAR BEI. ow uo' 

1B3 
50.98 6BG6 ..51.76 7N7 

1H5 .99 
1' 

. .86 12AT6'-50.99 .89 
1N5 .87I6BQ6 .' 1.15 12A77 .99 185 

. .826BQ7 . I.29 12AU7.. .86 1S5 . 1.15 12AV7.. 1.19 174 . .83 6C4 ... .69 12AX7., .99 I U5 
, 

.78 6C06 
.81 12BA6 ,69 IX2A . 

.94 I 615 - 
2.39 128E6 .69 3Q4 .89 616 .... .59 128H7.. .99 3Q5 . . . . .08 123A7 .77 3V4 

. .896K7 ,' .661I2SK7 
.74 

5Y3 '99Í6SH7 'AA 1487 
6AC7 .. 1.12 

E 6SK7 

.76 12SQ7 
" .47 6S.17 

' 
.76 1486 

6A G5 .79i6SL7 
' 

.74 258Q6, 
6A H6 .. 1.29i6SN7 .. .96 25L6 
6AK5 .. 1.49,6SQ7 : .89 25W4 
6A L5 

. .681678 " 

'69 2526 

6AT6 
.. '72 

. . 
6V6GT .79 35W4 .. 

6A U6 
. '68 6W4 . : .66 3525 

66A6 .. .76I6X5 ... .59 50A5 
. 

IiBCS - 

.69 7C5 
. . . .89 5085 

. 

6BE5 
. . .86 7F7 ... .99 5005 
. ..79 

I 
7K7 

. . . 1.19 50L6 . 

pve partial listing only. 
1 .7 

listAb. g Y. Send /or 
17Z3 

compl. ete 
8 

.77 

.99 
.66 
.99 
.94 

1.29 
.85 
.76 
.74 
.86 
.55 
.55 
.96 
.79 
.79 

STEVE -EL ELECTRONICS CORP. 
Dept. 61 Reade St., New York 7, N. Y. COrtlandt 7 -0086 

VISIT OUR 
NEW STORE 

NEWCONDENSER TESTER 

Finds Intermittent 
Condensers Instantly 

NET 
Prey -probe's sliding tip 
with variable resistance 
prevents condenser 
healing. Tests with 
power on. Requires 
no adjustment. Stops 
guesswork. Saves 
time. Convenient 
probe size (7' l " long) . 

Satisfaction guaranteed. 
See Your Dist. or Order Direct 

PRES -PROBE CO. 
4034 N. Sixth St., Milwaukee 12, Wisc. 

EASY TO LEARN CODE 
It i l$y to learn or increase speed 
of tli an Iostruetograph lode Teacher. 
. -A surds the quickest and most prac- 
tical method yet der eloped. For be- 
ginners or advanced students. Arail- 
;.ble tapes for beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 99'l', \I. A twat, 
ready -no QRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher 
literally lases tile place of a oper- 
ator- instructor and enables anyone to 
learn and master code wl thou t tar- 
tiler Lstance. Thousands of s ssful operators have 
acquired the code" with the c lstructnera ph System. 

Write today for cons en tent rental and purchase alos. 

INSTRUCTOGRAPN COMPANY 
4701 Sheridan Rd., Dept. RC, Chicago 40. III. 

Over 43,000 Technicians Have Learned 

HOW TO GET THE MÚIPMENT 

OF BASIC TEST EQUIP 
Why Not You, Too? 

SERVICING by SIGNAL SUBSTITUTION DN) 

A BEST SELLER FOR OVER 9 YEARS! (NEW, 

d To Re- 

Modern, Dynamic Sp 
To Re- 

ceiver 
Simple, 

eeiver Adjustment and Alignment Problems, AM-FM-TV. 

Universal - non-obsolescent 

Nothing complex to learn 
Employs Only Basic Test Equipment 

No extra equipment to purchase 

Ask for "S.S.S." at your local 

Radio Parts Jobber or order direct from factory. 

PRECISION APPARATUS COMPANY, INC. 92.27 Horace Harding Blvd., Elmhurst 4, N. Y. 

the key closed. Increase the value of 
the resistor if you don't get a tone when 
the key is closed. 

The monitor -oscillator may be oper- 
ated from a source delivering 80 -300 
volts. The 22,000 -ohm, 2 -watt resistor 
drops the voltage to a safe value (not 
more than 85 volts) for grid 2. Higher 
voltages may damage the tube. What- 
ever the value of the applied B plus, 
the dropping resistor must be changed 
so the voltage at the center -tap on the 
transformer does not exceed 85. The 
unit will work when this voltage is re- 
duced as low as 50. 

ELECTRONIC FLASHER 
The simple electronic flasher shown 

in the diagram can be used as a flashing 
danger signal or as a portable strobo- 
scope for timing and checking rotating 
and reciprocating mechanical parts. 
Operating voltage is supplied by a 270 - 
volt B battery. 

270V 

FLASH RATE 
CONTROL 

2S 

T 

An R -C network consisting of ap- 
proximately 13 megohms in series with 
a 0.25 -µf capacitor is connected in par- 
allel with the plate and cathode of the 
1D21 Strobotron and the 270 -volt sup- 
ply. The starter anode of the tube is 
connected to the positive side of the 
capacitor. When the switch is closed, 
the 0.25 -µf capacitor starts to charge 
through the series resistance. When the 
charge across the capacitor reaches ap- 
proximately 60 volts, the starter anode 
ionizes the gas in the tube and causes 
the 1 -µf capacitor to discharge through 
the plate -cathode circuit to produce the 
bright neon -red flash. The flash repeats 
at a rate controlled by the setting of the 
10- megohm potentiometer. - Harry 
Peach 

IMPROVED Q METER 
An improved type of Q meter, which 

eliminates the need for two distinct 
measurements usually made, has been 
described in a recent British patent ap- 
plication. The voltage injected into the 
tuned circuit and the voltage across the 
tuning capacitor are the separate meas- 
urements eliminated, only one null in- 
dication being required. 

R.f. from the generator is rectified 
by diode A and a fraction of the recti- 
fied output applied through a calibrated 

CATH 

RF IN DIODE A CALIBRATED POT 
Q VALUES 75-1.2N 

Dc 

100 pages. Invaluable 
information that will help 
you re- double the value of 
your basic test equipment. 

INJECTION COIL 

RADIO- ELECTRONICS 
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Radio-Electronic Circuits 

Surplus Outstanding Values 

V Single 

W,E. BREA`T MIKE 
button carbon mike, with 

breastplate. Very sensitive, com- 
\ plete with 6 -ft. ` plug. R 

SPECIAL. New $1.85 
DC AMMETER 

0 -15 Amps r. 
A terrine buy! 3'_" a,y reading \" kale. 75 divisions. (Slack plastic Vim. e 
ave 4 t/z "x5 ̀/° "x21,: ". lubber coy 
Bred test clip Lea's plus black 
foetal a rrying cu.e ,oath hinged 

cove re, battery charging. general teat a {Va 

nicer. Brand new. Rging. gl for ;west 

Y 95 work. Value $_5. All ours for only .. B 

SELSYN 2J1G1 
Operates (mat 5f V 4(e 
cyeles. Suggested wide, 

cycle 'no's'ed. 56,75 Ilbea for 199 lu 90 

Used. tes,ed. u 
Price per pdr. 

SCR 

COMMAND 

ARC -5 

RECEIVERS 

Ill -453 -190 
11t' --154 -3 
ltC -455 -6 
itC -457 -4 
to 15S--5.3 
19' -090 -3 t -- I.il, -7 
It( -1't.M<- 

-274N 

and 

Equipment 49 

PIN 

mfr 
if ii.'s2f1 

Eh 
NEW 

542.50 
18.95 
18.95 

21.95 
21.95 
39.95 
27.50 

6.95 

U:;ED 
to 550KC $2:.95 

to 6 Ml' 11.95 
to 9 MC 11.95 

TRANSMITTERS 
to 5.3 MC 12.95 

to 7 MC 12.95 
to 4 MC 20.95 
to 4,1 Mt:'. 16,95 
lulat,.r 3.95 

feet..--e-sr, 

, 

' r 
- 

$49.59 
PE -101 
UHF 

- BC -645 XMTR 
'-' 15 Tubes 435Tc , saved many lives 
^4 The electronic 

can be odified 
focommunications, ll wing bands: 

fl 450 me. citizens 
- i -i me, fined and mobile 

RECEIVER 
500 MC 

equl ,meat that 
in the war. Set 

to use for 2 -way 
voice or de, on 
ham band 420- 

radio 460-470 
450.480 me, 

470 -500 
) . lone worth 

price!): 4 -7F7, 
. 

v 
2 
a 
-90 

n 
,u 

E i6s a tun 
wepgphy : 2n 5 Ibny 

54.95 
52.45 

television xperimenti..1 ---.f t 15 tubes (tubes 
1 -. ' fur than sate 

Ra N MEW 4-7117. 
E 
-7E6. 

::,,,;,;,...9,!,,,,,,,.., srana 

each :, r n,n, Shipping 
DYNAMOTOR for above BC -645 

ANTENNA 1155Y, for above BC -645 

WILLARD MIDGET 
6-V STORAGE BATTERY 

3 amp hour rating. Transpar- 
eft plastic case. Brand new. 
3eeK" x 1h" x 2,4". high. Uses 
standard elect ro- $2.85 lyte. Each 

-G 
- 

a 1 
.c 

I. WILLARD 2 -VC'LT 
y STORAGE BATTERY 

20 Ampere -Hours 

Exact replacement for CE port- 
' ables for LB -500- 

li RAND NEW. Each 

GOULD 6 -VOLT 
STORAGE BATTERY 

Navy Standard. Black Rub- 
ber Case. BRAND NEW. 15 

Amp. Hour $7.95 
hating 

1- f ' 
1 

I 4 VOLT NAVY STORAGE BAT- 
TEry In amp. 1,rß_ -, 14 hr rate. 
í'lii -11, , li. -, I ; rui til,- tin - 

1.1,1 m,. ,l oil,. Brawl $7.95 \r,r \'try \Iwo,' 

Yam raw; 
ONE -QUART BOTTLE 

BATTERY ELECTROLYTE 
Made by Willard, for above:torage 
batteries. 1 quart sufficient for two 
2-volt cells. Hermetically waled. 
SPECIAL. $1.69 per bottle 

- 
7 -PRONG 2 -VOLT RADIO VIBRATOR 
for Portable and Farm Set; Re- 
placement for GE. $1..95 
LB 530 

Please 
- nclude 25°° Deposit with order -Bal- 

ance C.O.D. MINIMUM ORDER 53.0C. All 
Shipments F.O.B. Our Warehouse N.Y.C. 

` 1 CEIIIII MAJESTIC 

1i I RADIO PARTS SERV CE 

51 YESEY STREET NEW YORK 7, Y. 

JULY. 1952 

pot: ntiometeT. A known portion of the 
r.f. is also taken from the auto trans- 
former and injected into the tuned cir- 
cuit by coil L. (L is very small com- 
pared with tl e test coil). This injected 
voltage is magnified by the Q of the 
tuned circuit and rectified by diode B. 
This second voltage is also fed to the 
v.t.v.m. thrd.igh a large isolating 
resistor. 

Note that the first rectified voltage 
is positive anc that the second is nega- 
tive. When these are made equal by ad- 
justing the potentiometer, the v.t,v.m. 
indicates a nLll condition. The circuit 
Q is then read directly from the cali- 
brated potentiometer dial which covers 
Q values from 75 to 1,200. 

TV ISOLATION AMPLIFIER 
The unit shown schematically was 

designed to permit two TV receivers to 
be operated froze' a common TV antenna 
without interaction between them. Un- 
like matching pads which are generally 
used for this purpose, this unit pro- 
vides appreciable boost in the signal to 
both sets. It has a built -in a.c. power 
supply which can be connected across 
the primary of the transformer in the 
set so the on -off switch of the receiver 
controls both units. 

The circuit consists of a 12AX7 twin 
triode, chosen for its high amplification 
factor and plate resistance. The grid 
of the input section is fed through a 
.05 -µf capacitor from a balanced or un- 
balanced transmission line. The grid 
of the second stake gets its signal from 
the cathode of the first through a 47- 
ohm resistor. The output terminals are 
designed for twc TV sets having 72- 
ohm antenna input terminals. If either 
set has a 300 -ohm antenna circuit, in- 
sert a 150 -ohm resistor at point X in 
the grounded side of the amplifier out- 
put lead. 

The power supply is isolated from 
the a.c. line by :wo 6.3 -volt filament 
transformers connected back -to -back. A 
small half -wave power transformer may 

VI-A - ' VI-B 12AX7 
.05 

0--f 
IN 

N°41 

,!`470µµf 

-Ao 
Z=72n ISET I 

1.-X 

AQ 

Z=12n 

D5ET2 

Gl._X 

SEL IrECT 820 2W 

100 .45 N+ 
_L. 

Tw ,.+ 
IIñ 

01.7VAC 

40 1504 -40 

° IIIVAC 

6.3V 

be used instead. We recommend Ohmite 
resistors for this Circuit because we 
have found that they are more stable 
and do not develop' as much noise as 
other types. 

We have had ne .orly 200 of these 
units in service for about two years 
and have not had a single service call 
or difficulty with tl-.em. -Walt Mille -r 

-enc- 

ENGT 

1 TV Receiver Design Eng. 

1 Test g Inspection Eng. 

1 Electronics Eng. 

1 Field Engineers 

1 Lab Technicians 

TO WORK ON: 

Write 
Wire, 
Phone 
Mr. E. O. 
Cole, 
Dept. S 

Rodar, G. C. A., Mobile Radio, 
Auto Radio, Airborne Communi- 
cation & Navigation Equipment, 
Television, Antennas, Microwave 
Equipment, Servo Mechanisms, 
Guided Missiles and Test Equip- 
ment. 

YOU BENEFIT 

from high wages, a modern, 
air -conditioned plant, paid 
vacations and holiday; 
group insurance and a goon 
chance for advancement 
Housing immediately avail- 
able in the beautiful subur- 

ban and country areas that 
surround the Bendix plant 

Bendi l Radio 
DIVISION OF BENDIX AVIATION CORP. 

BALTIMORE -4, MD. 
Makers of the World's Finest 

a 
Electronic Equipment 

RADIO -ELECTRONICS is paying good 
rates on acceptance for original and un- 

usual articles on phonograph, television, 
FM and AM servicing, as well as articles 
on industrial electronic equipment and ap- 
plications. Good constructional stories on 

receivers or other pieces of electronic 
equipment can also be used. Send for a 
copy of our Authors' Guide. Address: 

THE EDITOR 

RADIO -ELECTRONICS 
25 West Broadway 
New York 7, N. Y. 
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911 

SO IMPORTANT-it was 
Featured in Special Article 
in 

UNIT REACTIY AIES 

TV PICTURE TUBES 

Small Electronic Deiee Tests 

Sete t Hem and May Add 

Year er Mere el Use 

By T. R e4NNLOT 
M. 
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1'I;: %ic,.4 CR TUBE 

TESTER- REACTIVATOR 
performs 2 vital functions: 

Tests Picture Tubes 
Renews Brightness of 
Dim Picture Tubes 

It's a TESTER: 
Without removing picture tube from set, you apply 
this precise instrument to:- 

Measure Cathode emission 
Locate shorts between elements 
Locate high resistance shorts or leakage 
as high as 3 megohms 

It's a REACTIVATOR 
for dim CR Picture Tubes 

Revives dim 'TV Picture Tubes, without removal of 
tubes from sets. Reactivation works on tubes 
with low light output, if there's no mechanical break 
in tube. 110 V -60 cycles. Weighs only 3 lbs. One 
or two applications pays for instrument. 
SATISFACTION GUARANTEED 

9lS or money refunded if you return 
the instrument in 10 days in good NET condition. 

-' - - -- -RUSH THIS COUPON - - ---I 
TRANSVISION, INC. 

DEPT. RE7 NEW ROCHELLE, N. Y. 

( ) Send me -CR Tube Tester -Reactivator(s). 

( ) Enclosed find S- deposit. Balance C.O.D. 

( ) Enclosed find S- in full. Send prepaid. 

Name 

Address 

L ity State J 

question Box 

75 -WATT PUBLIC -ADDRESS AMPLIFIER OR MODULATOR 

? Please print a diagram of a 75 -watt 
audio amplifier which can be used as a 
PA amplifier or modulator for a 150 - 
watt transmitter. I ~old like the dia- 
gram to include a /wryer supply. The 
output stage should be a pair of 807's 
or 1625's. R. MeB., Charleston, S. C. 
A. The diagram of the amplifier -mod- 
ulator is shown. You may use either 
1625's or 807's. The diagram shows the 
latter type. For the former, you will 
need 7 -pin tube sockets and a 12.6 - 
volt filament transformer rated at 1 

6SJ7 

270K I.oS 
IVI 1 

6C5 
AF GAIN 3 

ampere or more. 
The driver transformer should have 

a turns ratio of about 2.2:1 (primary 
to 1/2 secondary) and the output trans- 
formers should be rated at at least 75 
watts. Their primaries should have an 
impedance of 4,240 ohms plate -to- plate. 
One of the output transformers should 
have a tapped low- impedance secondary 
for matching lines and voice coils. The 
modulation transformer should have 
a tapped secondary to match a wide 
range of r.f. loads. 

6V6ASTRIODE 807(2) 
3( CLASS AB3 

DRIVER TRANS 

4 3 2 

002 /I6V OUT OR MOD TRANS 

II 

1.2MEG 

10+ 

450V 276 

8 476 

1.86 

10+ 

- 450V 

í4 06 

--lf 
20 

1 

TO AF OR RF LOAD 

01- 
450V 

40n PL TO PL 

0-300MA 

*30V 
BIAS TAP OR SEPARATE WINDING 

IIIVAC .052 

SEMI -ADJ 

2.5V/10A 

p1.2KV CT 

250MA OR 
MORE 

CH2 

5K eW 

16600V 

866A(2) 

CH4 

+( 
lo 

258 
SEMI -ADJ 

33K 

=CH3 

PORTABLE CONVERTER FOR 

? Please prepare a diagram of a bat- 
tery-operated portable converter to be 
used with a portable broadcast receiver 
for receiving 39..58 -ntc FM transntis- 
sioits. -H. G., Brooklyn, N. Y. 
A. This 2 -tube converter should do a 
nice job for you. By making slight 
modifications in the values of the coils 
and capacitors in the antenna, r.f., and 
oscillator circuits, you can use the unit 
on almost any frequency up to about 
60 mc. For frequencies between about 
35 and 45 mc, L2, L4, and L5 may be 
Cambridge Thermionic Corporation's 
LS -3 coils. Ll and L3 are 4 turns of 

! 
I T 

LII L2 

CHI 

+ 500 -510V 

40 - 50V 25K OW +300 -3100-ADJ 56 RESISTOR 

CH I = 40MA OR MORE /1H /500» OR LESS 

CH2 = 250MA " " " 75n " " 
CH3 = 80MA " " " 400n. " " 
CH4. 120MA " " " " " 

Diagram of the 75 -watt modulator -am- 
plifier. For proper operation of the class 
AB2 output stage, adjust the 1,500 -ohm 
bleeder for 29 volts on the 811 grids. 

39 -MC FM TRANSMISSIONS 

No. 28 d.c.c. wire wound over the ground 
ends of L2 and IA. L6 consists of 6 
turns of the same wire wound over the 
ground end of L5. 

The coils are tuned by 3 -30 -µµf 
mica or ceramic trimmers if the unit is 
to be used for fixed -frequency recep- 
tion. For work in the amateur bands, 
the antenna and r.f. tuning capacitors 
may he ganged air trimmers and the 
oscillator tuning capacitor may be a 
small single -section air trimmer. The 
latter is used for tuning across the 
band. The ganged unit is used to peak 
the signal. 

IRS 
le---6-INSULATED LEAD -WRAP 3 

10µµt TURNS AROUND ANT LOOP 

1500KC CONY TRANS 
a 

1.05 

NOT USED 

LI,L3-4T N °28 DCC OVER GND END OF L2,L4 
L2,L4,L5 - (CAMBRIDGE THERMIONIC CORP 
LS -3 COILS FOR 30MC) 
L6 -6T N°28 DCC AT GND END OF LS 

#'ILS° 4.,6 

156 + 
A5 

67.5V f- 
*TUNE TO 39.S8MC 
1 3-30µµt MICA 

RADIO- ELECTRONICS 

® 

I -1I-*-1 Li 
I.SV 

SW 

www.americanradiohistory.com

www.americanradiohistory.com


Question Box 

You will not require a special adapter 
for receiving FM signals. You can re- 
ceive them simply by slightly detuning 
the converter or the receiver from the 
signal for best quality. With careful 
tuning, you will find it difficult to dis- 
tinguish between AM and na :'row -band 
FM signals. 

3FP7 BASING DIAGRAM 
? 1 have a 3FP7 cathode -ray- tube and 
cannot find the hose eonnectites for it. 
Can you help ine by showing a, drawing 
of the base con nlcetioes ? -i m. E., 
Wheeling, W. Va. 
A. The base pin connections of the 
3FP7 are shown in the diagram. Since 
this tube has a long -persistence screen 
and an intensifier anode, you will find 
that it is more useful for many applica- 
tions than the more common types which 
have Pl or P4 screens. It should serve 
nicely in an audio analyzer or any other 
circuit where the sweep is at a com- 
paratively low frequency. 

3F P7 
INTENSIFIER - CP 

DEFL 3 1 - 
DEFL I 

ANODE I S 

GRIDI 3 

DEFL 2 

o 

CI,TH 2[T 4 

FILS 

8 DEFL 4 

9 ANODE 2 

FOREIGN RADIO TUBES 

? Arc foreign radin orbes available in 
this cullnt11 /? I am partic-Iflarly inter- 
ested in pla:chasing Gibe types DAF11, 
DC'H11, DF11, DL11, and 0111. Can 
y011 tell IIIf 'tvhcrc 1 Colt pIi1(/11Se these 
tnbcs ? -S. S., New York, N. 
A. You can purchase many types of 
foreign tubes from Philips Export 
Corp., 750 S. Fulton Ave., Mt. Vernon, 
N. Y. When you write, be sure to give 
the exact make and model of the set 
and type numbers of the varions tubes. 

CONNECTIONS FOR SELSYN 
? I hare a pair of G -E model !.11G1 

,roil -rare, l.sltns. Can you 
tell we how to I'rlrlat( them front 11. 
colts, 60 (rid, s: l 111., Federal, Pa. 
A. According to information : upplied 
by Harrison Radio Corp., pro'!eed as 
follows: 

1. Connect like- marked terminals of 
each unit together (R1 to Rl, S1 to S1). 

2. Connect a step -down transformer 
delivering 20 -35 volts at 60 cycles to 
Rl and R2. The 117 -volt a.c. line with 
an oil -filled paper capacitor in series 
with one leg may be used instead of 
the transformer. If you use a ; -10 -uf 
capacitor, connect to R1 and R2 For a 
capacitor from 4 to 6 uf, break the con- 
nection R1 -R1 and connect one side of 
the line to each of these points. 

3. To reverse the direction of rotation, 
interchange Si and S3. 

If you plan to use the Selsyns in a 
direction -indicating system for a rotary 
beam type antenna for transmission or 
reception in the u.h.f. or v.h.f. fanges, 
you will find details on mechanical and 
electrical modifications in the A.R.R.L. 
Antenna Book and in a number of ar- 
ticles published in amateur publications 
during the last six years or so. 
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FROM THIS 

GREAT 
FACTORY 

RANsvisi 14% 

TV KITS, WIRED CHASSIS, and SETS 
CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES 

NEW LOW PRICES 
on top quality TV Picture Tubes. 

FREE- VALUABLE PREMIUMS: 
WI h every Transvision tube you buy, you get a Merchan- 
dis- Premium Coupon of real value. Write for list today. 

IRADE -IN ALLOWANCE on old tubes: Make from 
$2 .0 to $5.00 glass allowance on each "dud." New... TRANSVISION Picture Tube PRICE.:. 

FULL 2 YR GUARANTEE: 
Only Transvision gives you a Guarantee 
for 124 months. 

CCMPARE: Get the full details on the 
Transvision tube deal today. 

FREE BOOKLET: "INSIDE CRT, or What 
You Should Know about Picture Tubes ". 
Wrirten by CRT experts, illustrated. It will 
MA <E MONEY FOR YOU. WRITE FOR IT. 

SPECIAL! 
lu. 

Tube type 
Cr. es WITH 

GIRR TT...no 
Cost, w.TNUn 

GLASS al onarte 
INN ill BO stivo 

I2':' Glass 
tan, type) 

13.15 15,75 

12,i Meta' 
lang type) 

! 1395 1525 

IIRP4 16.50 I8!5 
16' Metal 
tiny Iypel 

19. e D'' "3 

16- Round at I8'A 22..i 
Rau tan, typet 

12sPa 18.e 22.!5 
19" Metal or '395 28'l 

Glas: any typo 
MCP, :19'5 31 e 

nI: yValr.T' 

i l(Yi,aM See ,s, 

TT. 

Ç!E1.:.LS 
"'TITS .v.;x-' 

, -f ,-ISe1S5a in . 

REMOTE CONTROL TV CHASSIS 
Here's the finest buy in Remote Control TV. Unit 
is arl- electronic; no troublesome mechanical parts. 
Gives complete operating control of set. Plus - 
the Latest Transvision A -4 Wired TV Chassis; com- 
pletely aligned; ready to plug in. Has AFC and 
AGC. Top quality reception, even in fringe areas. 
I7" F.4 TV Chassis. remote control. and Clt'r.. stet 5199 

20" P -4 TV Chassis. remote control, and CRT .. net 219 

NVith Du Mont Tuner and FM radio, add IO 

BEAUTIFUL TV CONSOLES 
Li ",I for Custom -Building or Conversion. Factory price - 

et,,' .nl. 519. . ewe for Cabinet Catalog mn.. 

FIELD STRENGTH METER 
AT NEW LOW PRICE 

Improve TV installations; save half the work with 
the Transvision Field Strength Meter. Especially 
good for fringe areas -measures field 

Model FSM -le complete with tubes 59 net 
strength as low as 10 microvolts. 

U. E. F. ADAPTERS 
will )e available for a 
Transvisior Sets and Kits. 

Write for Factory 
Agent Plan 

MULTI -SET CONNECTORS 
feed up to 5 IV Sets from i Antenna 

Prices: Multi -Set Conn. for 2 sets $4.95 
For 3 or 4 sets 7.91 fis?` 

*Dealers, write for discount! 
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MONTHS 

96 

INDISPENSABLE! 

PHOTOFACT BOOKS 

Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 81/2 
x 1 1". Order TV -1 Only $3.00 
Television Antennas. New 2nd edition Describes all 
TV antenna types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated. 
Order TAG -1 Only $2.00 
Television Tube Location Guide. Volume 2. Accurate 
diagrams show position and function of all tubes in hundreds 
of TV sets; helps you diagnose trouble without removing 
chassis. 224 pages; pocket -size. Order TGL -2 . Only $2.00 
Television Tube Location Guide. Vol. 1. Over 200 
pages of TV receiver tube position diagrams on hundreds 
of models. Order TGL -1 Only $1.50 
Making Money in TV Servicing. Tested proved methods 
of operating a profitable TV service business. Covers all 
important phases. Authoritative, valuable guide to success. 
Over 130 pages. Order MM -1 Only $1.25 
Servicing TV in the Customer's Home. Shows how to 
diagnose trouble using capacitor probe and VTVM. Short- 
cut methods help save time, earn more on outside service 
calls. Order TC -1 Only $1.50 
1949 -1950 Record Changer Manual. Vol. 3. Covers 
44 models made in 1949, including mul,i -speed changers 
and wire and tape recorders. Original data based on actual 
analysis of equipment. 286 pages; 81/2 x 11 "; paper- 
bound. Order CM -3 Only $3.00 
1948 -1949 Changer Manual. Vol 2. Covers 45 models 
made in 1948 -49. Paper bound. Order CM-2. Only $4.95 
1947 -1948 Changer Manual. Vol. 1. Covers 40 post- 
war models up to 1948. Order CM -1 Only $3.95 
kecording & Reproduction of Sound. 2nd Edition. 
New, completely revised and vastly enlarged edition of the 
outstanding original volume. The most authoritative treat- 
ment of all phases of recording and amplification ever 
written. Over 800 pages. 6 x 9 ". Order RR-2 Only 57.95 

Audio Ampliflers. Vol. 3. Clear, uniform, accurate data on 
50 important audio amplifiers, plus full coverage of 22 FM 
and AM tuners, produced during 1950. 362 pages, 81/2 
x 11 ". Order AA -3 Only $3.95 
Audio Amplifiers. Vol. 2. A complete analysis of 104 
well -known audio amplifiers and 12 tuners made 1949 -50. 
368 pages, 8t /2 x 11 ". Order AA -2 Only $3.95 
Audio Amplifiers. Vol. 1. 102 amplifiers and FM tuners 
made through 1948. 352 p Order AA-1 Only $3.95 
Auto Radio Manual. Complete service data on more than 
100 post -war auto radio models. Covers over 24 mfrs. 
350 pages, 81/2 x 11 ". Order AR -1 Only $4.95 
Communications Receiver Manual. Complete analysis 
of 50 popular communications models. 246 pages, 81/2 x 
11 ".Order CR -1 Only $3.00 
Radio Receiver Tube Placement Guide. Accurate dia- 
grams show where to replace each tube in 5500 radio 
models, covering 1938 -1947 receivers- 192 pages, pocket - 
sine- Order TP -1 Only $1.25 
Dial Cord Stringing Guide. Vol- 2. Covers receivers made 
from 1947 through 1949. Shows you the one right way to 
string a dial cord in thousands of models. Pocket -sire. Order 
DC -2 Only $1.00 

Dial Cord Guide. Vol- 1. Covers sets produced 1938 
through 1946. Order DC -1 Only $1.00 

Order from your Parts Jobber or write direct to 

HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 

HOWARD W. SAMS 8 CO., INC. 

Question Box 

CRYSTAL PROBES 
7 Please show circuits of crystal de- 
tector probes for use with oscilloscopes 
and electronic voltmeters. -F. W., Clif- 
ton, N. J. 
A. Probes for v.t.v.m 's and scopes are 
essentially the same. They have a few 
simple components which can be housed 
in a shielded can at the end of the cable 
connected to the instrument fol' which 
it is designed. 
PROBETIP .005 CATH IN34 2K --f 

220 IMEG TIOOppf 

GND 

PROBE TIP 100ppt 

CAT H 

GND CLIP 

a 

IN34 220N 

COAX 

ITO SCOPE 

TO DC PROBE OF VTVM' 

b TO GND TERM OF VTVM 

The diagram of a popular detector 
for a scope is shown at a, and a similar 
unit for a v.t.v.m. is shown at b. The 
220 -ohm input resistor shown in a may 
be increased in value to reduce circuit 
loading. This will cause some loss in 
high -frequency response. 

YAGI DESIGN DATA 
? Please print formulas which 1 can 
use to determine element lengths and 
spacings for a 6- element Yagi antenna 
for transmitting and receiving in the 
u.h.f. and v.h.f. ranges. M. R. S., 
LI1emphis, Tenn. 
A. The lengths of the elements in 
inches can be found from the following 
formulas: 

Reflector = 5880/f 
Radiator = 5544/f 
First director = 5304/f 
Second director = 5256/f 
Third director = 5208/f 
Fourth director = 5160/f 

where f is the frequency in megacycles. 
The performance of a Yagi antenna 

depends largely on the spacing between 
the elements and on the lengths of the 
parasitic elements. The antenna cannot 
be simultaneously adjusted for maxi- 
mum gain and maximum front -to -back 
ratio. For a good compromise design, 
space all elements two -tenths wave- 
length apart. The spacing in inches 
equals 2361 divided by the frequency in 
megacycles. 

Mfrs. of 
FICTUIE TUBES 

and 
ELECTRONIC 
EQUIPMENT 

Custom -Quality CR Tubes 

at NEW LOW PRICES! 
Ask your Jobber for EBCO Prices 

- 

"EBCO" Dual- Purpose 

CHECKER- REACTIVATOR 
for TV Picture Tubes. 

A Money Maker 
For Servicemen: 

Check picture tubes 
for shorts, cathode 
emission, leakage, etc., 
without removing tube 
from TV set. Also PUT 
NEW LIFE into weak 
tubes with the REAC- 
TIVATING power of 
this instrument. Light- 
weight, portable; 110V- 
60 cycles. Factory - 
guaranteed. 
ASK YOUR JOBBER. a 

Windel 10 

net $1995 

Dynamic Analyzer 
for TV Picture Tubes 

NEW -Eltl -11 I);;], nit r Analyzer makes your Vac.. 
um Tube Volnncter the finest CRT Tester. It's the ONLY instrument that perform, all vital dynamic 
Jests: Checks all socket 
voltages cheeks emissi on of 
tube; gives related emis- 
sion; cheeks open elements. 
shorted elements, leakage. 
Pat. pend. FREE 
-Service Engi- 
neer's Manual for 
t'l5T Testing. 
with each iustru- 
went. 

$7.95 

Net 

2 -SET CONNECTORS 
Two -set Connector for TV Net 52.95 
Four -set Conn., operates 3 or 4 sets 

from 1 antenna Net 54.95 

ASK YOUR JOBBER! 

ELECTRONIC BEAR CORP. 
923 Old Nepperhan Ave. 

YONKERS. N. Y. 
Phone: YOnkers 3 -3514 

Intensive, specialized course Including strong basis in 
mat bewatics and electrical engineering, advanced radio 
theory and design. television. Modern lab. Low tuition 
Self -help opportunities. Also B.S. degree in 27 month; 
in Aeronautical. Chemical. Civil, Electrical. and 
Mechanical Engineering. (:. 1. Gov't approved. Elite' 
September, December. March, June. Catalog. 

INDIANA TECHNICAL COLLEGE 
157 E. Washington Blvd., Fort Wayne 2, Indiana 

PEN -OSCIL -LITE 
Extremely convenient teat oacUlator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information, 
GENERAL TEST EQUIPMENT 

38 Argyle Ave. Buffalo 9, N. Y. 

$3.00 FOR CARTOON 
IDEAS 

RADIO -ELECTRONICS prints several 
radio cartoons every month. Readers are 
invited to contribute humorous radio 
ideas which can be used in cartoon form. 
It is not necessary that you draw a 
sketch, unless you wish. 

Address 
RADIO- CARTOONS, 

RADIO -ELECTRONICS 
25 West Broadway, 
New York 7, N. Y. 

RADIO -ELECTRONICS 
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BLAK -RAY SELF -FILTERING 
ULTRA VIOLET LAMP 

Experimenters have been looking for a reason- 
ably priced Ultra -Violet lamp that would sup- 
ply a rich quality radiation w th minimum 
power consumption. The BLAK -RAY 4 -watt 
lamp, model X -4, complete wit, U -V tube, 
fills these requirements admirably. Over 3000 
substances are affected by the so- called 
"black light" and glow visibly or fluoresce in 
a weird manner when illuminatec' by the U -V 
lamp here illustrated. This lamp gives long - 
wave ultra -violet radiation having a wave- 
length of 3654 to 4000 angstrom units. Some 
of the substances made to fluoresce visibly 
when illuminated by U -V light are certain 
woods, oils, minerals, milkstone, :loth, paints, 
plastics, yarn, drugs, crayons, etc. This lamp 
is self -filtering and the invisible U -V rays are 
harmless to the eyes and skin. The lamp is 
equipped with spectral- finish aluminum re- 
flector. The lamp consumes only 4 watts and 
can be plugged into any 110 volt 50 -60 cycle 
alternating current outlet. Will give 2000 to 
3000 hours of service. It weighs but 13/4 lbs. 
and has a convenient adjustable handle. The 
lamp is approved by the Underwriters Labora- 
tories and has a built -in transfo-mer so that 
it may be safely used for long 3eriods when 
necessary. Extra U -V tubes are available at 
nominal cost. The outer casing of the lamp is 
richly finished and very sturdy. 
Ship wt. 4 lbs. 
ITEM NO. 125 
UNUSUAL BUY $14.15 
POWERFUL ALL PURPOSE MOTOR 

Sturdy shaded poi, A.C. induc- 
tion motor. 15 wo ts, 3000 rpm. 
3 "x2 "x1.14 "; 4 mounting studs; 
7 /e" shaft, 3/16" diameter; 110- 
120 volts. 50 -60 cycles. A.C. 
only. When geared down, this 
unit can operate an 18" turn- 
table with a 2(0 lb. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. Ship. wt, 2 lbs. t ITEM 
UNUSUAL BUY 52.45 

WATTHOUR METER 
Leading makes -com- 
pletely overhauled, 
ready for service. 100- 
110 volts, 60 cycles, 2- 
wire A.C. 5 amp. 
Heavy metal case BI /=" 

yá x 6 x 5 ". Easy to in- 
stall. Ship. wt. 14 lbs. 

ITEM NO. 33 II.SO 
NOW ONLY ee .7 

WESTERN ELECTRIC BREAST MIKE 
Lightweight I lb. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2 -way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shwa- 
(fixed plate, non -rusting finish. 
Ship. wt. 2 lbs. 
ITEM NO. 152 
NEW LOW PRICE 51.75 

AMAZING BLACK LIGHT 
250 -watt ultra- violet light 
source. Make; fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertain- 
ing, unusual lighting effects. 
Ship. wt. 2 lbs. 
ITEM NO. 87 
A SAVING AT 52.45 

s_ 

HUDSON SPECIALTIES CO. 
40 West Broadway, Dept. RE -7 -52 
New York 7, N. Y. 

rHv ewe lto u,le 
remittance 

har charges.) 
s circled below. 

ppinl: i, 

OR, my deposit of S.. ..... . Ship balance C.O.D. 
MINIMUM C.O.D. ORDER 65.00. 
C.O.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT 
INCLUDE SHIPPING CHARGES. 
Circle Items Wanted 

87 147 33 152 125 

Name 
Please Print clearly 

Address 

City 7one. .State 
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Question Box 

SINGLE -CONTROL TUNER 
? Some time ago you printed a sche- 
matic and desc..iption of a single- control 
receiver for toe broadcast band. This 
set has a low -pass filter between the 
antenna and tie grid of the mixer. The 
only tunable circuit cavas in the oscil- 
lator circuit. ran you tell me where 
this item app tu'ed ? -R. F., Bronx, 
N. Y. 

SO4µt 

,r.SMH y 500µ,t 

6SA7 

500,4,1 

\+ 

1 2MHl25µµfl 4.7! 

T' ¡- .00s 

= AVC 1ooK100`K l0o14µt 

6 

25pyt 

2MC IFT 

m o 

4.7K 

??K Bt 
S00µµ 

A. The article you are referring to 
appeared on page 722 of the August, 
1945, issue of RADIO -CRAFT. Back copies 
of this issue are obtainable from this 
office. 

The mixer circuit of this set is 
shown in the diagram. The low -pass 
filter in the input circuit passes all 
frequencies between 100 and 1750 kc. 
The intermediate frequency is 2 mc. 
The i.f., second detector, and audio cir- 
cuits are conventional. The oscillator 
tunes from 2(00 to 3750 kc with a 
100 -µµf capac. tor. The oscillator coil 
has an inductance of approximately 
500. A broadcast -band oscillator coil 
for a 455 -kc i f. system might also be 
used. 

QUERIES ON 16 -INCH TUBES 
Q. According to the "Picture Tube Re- 
placement Guide" in the January issue, 
the 16AP4 uses a double -field ion -trap 
magnet. I have tut Admiral 30D1 chassis 
which has a single -field magnet on this 
tube. Can you tell me which type beam - 
bender is cornet for this tube ? -H. L. 
H., Van Baren, Ohio. 
Q. Your recently published picture- 
tube guide sht acs that the 16DP4 uses 
a double -field ion trap. One manufac- 
turer publisher a folder which recom- 
mends a single -field magnet for this 
tube. Since I c_ot using a 16DP4 in my 
set, I want to know which is correct, - 
J. L., Jr., Lorcin, Ohio. 
A. According to RTMA specifications 
and to bulletins issued by most picture - 
tube manufacturers, both these tubes 
have electron guns designed for use 
with double -field ion -trap magnets. We 
have been advised that single -field 
beam -benders can be used with these 
and similar tubes, but the magnet 
strength may be extremely critical on 
some sets. It may be difficult to get 
maximum brightness and there may be 
some difficulty in centering the picture. 
Similarly, soma double -field beam -bend- 
ers can be used with certain tubes hav- 
ing electron guns designed for single - 
field magnets. 

Manufacturers are probably using 
single -field magnets whenever possible 
because of the saving in critical mate- 
rials. 

-end- 

I t17 

Special Offer On This 

Complete RADIO 
ENGINEERING 

LIBRARY 
New, Up -To -Date Editions of Fa- 
mous Library Covers Whole Field 
of Radio Engineering. Places 
Latest Facts. Standards, Data, 
Practice, and Theory At Your 
Fingertips 

The five big volumes of the new edition of 
the Radio Engineering Library now include 

the very latest facts, standards, data, and prac- 
tice. This Library will help solve hundreds of 
problems for designers, researchers, engi- 
neers, and students in any field based on 
radio. 

Written by leading radio engineers, these 
hooks cover circuit phenomena, networks, 
tube theory, vacuum tubes, amplification, 
measurements, etc. -give specialized treat- 
ment of all fields of practical design and ap- 
plication. They provide you with a complete 
and dependable encyclopedia of facts. 

5 Volumes. 3872 Pages. 2770 Illustrations 
Eastman's FUNDAMENTALS OF VACUUM 

TUBES. 3rd Edition. 
Terman's RADIO ENGINEERING, 3rd Edl 

lion. 
Everitt's COMMUNICATION ENGINEER- 

ING, 2nd Edition. 
Hund's HIGH FREQUENCY MEASURE- 

MENTS. 2nd Edition. 
Henney's RADIO ENGINEERING HAND- 

BOOK. 4th Edition. 

SEND NO MONEY 
Special Low Price -Easy Terms 

On this special offer you get this Library 
for $36.50, instead of $42.50. You save $6.00 
and may pay on easy terms. Mail coupon be- 
low to examine the Library FREE for 10 days. 
No obligation. These books are recognized as 
standard works; you are bound to need them. 
So take advantage of this special money- 
lying offer. Mail coupon at once! 

McGraw -Hill Book Co., Dept. RE -7 -52 1 

327 West 41st St., New York 18. N. Y. 1 

Send for 10 days' FREE trial, the RADIO I 
ENGINEERING LIBRARY. If not sattceed I I 
will return books. Otherwise I will send $5.50, I 
plus delivery charges, then; and $6.00 a munta for 
5 months. (Reg. price $42.50; you save $(, 00). 1 

1 

Name 1 

Home Address 1 
1 

City & State 
RE -7 -52_ 

... I 
We'll Pay Delivery Charges if you enclose I 

$4.50 first payment WITH coupon. Same return I 
privilege for full refund. 1 ' A 
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98 Techuotec 
DRIVING SCREWS INTO PLASTIC 

Ratio cabinets and simila_ objects 
made of thin plastic may be damaged 
by trying to force a screw into an un- 
threaded hole. To prevent damage, use 
the following procedure: 

1. Insert the screw into the hole with 
the fingers. 

2. While heating the screw slightly 
with a soldering iron, turn it slowly 
clockwise with a screwdriver. Remove 
the soldering iron when the screw is 
hot enough to turn easily. 

3. Continue to turn the screw in 
until it is seated in the hole. Turn it 
back and forth until it has cooled. This 
prevents the plastic from adhering to 
the screw when it is finally tightened. - 
Groslcy Service Dept. 

AIRLINE 84KA- 3010A, B. C 
A number of circuit changes and im- 

provements have been made since these 
sets have been in production. When- 
ever applicable, these changes may be 
made in sets being serviced. 

To improve horizontal sync, install 
a 47 -µµf ceramic capacitor between pins 
2 and 4 of V13 (6SN7 -GT horizontal 
oscillator) and change R83 from 5,600 
to 6,800 ohms. See circuit at a. 

For greater white -to -black ratio, add 
a 2,200 -ohm decoupling resistor as 
shown in circuit b, replace R67 (4,700 
ohms) with a 2,200 -ohm, 1/2 -watt re- 
sistor. Change connection of C56. 

Poor horizontal linearity as indicated 
by a bulge on the left of the picture 
may be improved by installing a 20,000- 

the BIG 10 

fabulous 

10 element 

Yagi 

The highest gain Yagi in TV his- 

tory: 12 DB single, 141/2 DB 

stacked (78% stacking gain). 

"Boom Braced" (low band) to 
prevent picture flicker. 

600 Series 

5 element 

Yagi 

Highest gain of any 
5 element Yagi: over 
9 DB single, 12 DB 

stacked. 

Full 100% stacking 
gain! 

MEMBER 

4 
Channel 

do 

you 

get 

these 

Major Benefits 
in your present TV installations? 

Adjustable impedance eliminates mismatch 
to 300 ohm line in single and stacked 

arrays. 

Wider spaced elements, on longer cross - 
arms, for still higher gain. 

Up to 100 additional gain in stacking. 

And you don't pay for stacking bars! 

major benefits are provided by 

Master Z -Match Yogis which are 

essential to better, more profitable fringe 

installations. No other Yogi gives you any 

of them! However, in the Z -Match Yagi, you 

get all 4 features - at no extra cost. 

Write for new catalog 
i 

Ch. 

List Prices 

600 BIG 10 

7.13 

2 -3 

4-5 

6 

7.65 

17.65 

16.67 

16.67 

13.89 

31.94 

28.47 

25.69 

CHANNEL MASTER CORP. 
f L L E N V I I I E, N. Y. 

to 30,000 -ohm, 10 -watt resistor between 
pins 4 (or 6) and 8 of damper tube V21. 

Definition and focus can be improved 
by installing cathode bypass capacitor 
C92 -a 470 -µµf mica unit, not used in 
some sets -in the circuit of V10 and 
by removing R116, the 1,800 -ohm, 
2 -watt resistor in the focus control. 

6SN7 -GT 
TO SYNC 882 HORIZ OSC 

DISC ADD 47 

C63 2 

C85 

CHANGE TO 6.85 

L3Df 

6AQ5 
OR 

6V6 
2ND VIDEO AMPL 

ve 

C86 

B+ 
a 

L28 

84 , P87 

Bi- 

885 

HORIZ HOLD 

C55 

{ 

L29 

TO PIX TUBE GRID 

R68 

ADD 2.2K c56 I TO DC RESTORER 

C92 864 2.25 REPLACES R67 

470µµf _ 
ADD IF NEEDED B+ 

6 
For improved high -band sensitivity, 

remove the grounding leads from socket 
terminal 4 of V1 and terminal 7 of V2 
and solder these leads directly to the 
chassis. Remove capacitors C9 and 
C11.- Airline Service Manual 

STROMBERG-C.iRLSON TV SETS 
Horizontal pulling in the model 17 

series sets may be caused by heater 
leakage in the 6J6's used as converters 
in the tuner. Both tubes should be re- 
placed when this condition occurs. 

If tube replacement does not help, 
connect a 50 -µµf capacitor between 
ground and the cathode of the d.c re- 
storer and sync clipper tube. The cath- 
ode of this tube is pin 6 in sets using a 
6SN7 -GT in this position and pin 3 in 
sets using a 12AU7.-Sti-oinberg-Carl- 
son Current Flashes 

WESTINGHOUSE H- 338T5Ú 
The set had a bad case of 60- cycle 

hum which varied with the setting of 
the volume control and was louder 
than the audio signal. The trouble was 
traced to leakage in the 35W4 between 
the heater pins and pin 2 which is 
blank. The volume control (see dia- 
gram) has a tap for tone compensa- 
tion. The compensating network con- 
sists of a 22,000 -ohm resistor and .01- 
µf capacitor between the tap and B 
minus. The junction of the resistor 

AVC 

tt 
II 

II 

225 

14B6 
2 220µµt 

.005 TO 5041 

330K 

220 µµf 
VOL CONT .002 
N f;l- - ' 

500K TAPPED AT 200K 

IOMEG 

B- BUS 

Bi- 
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Technoites 

RADIO TUBE 
FUNDAMENTALS 

by George J. Christ 
Instructor, Div. of Genera! Education, 

New York University 
Only $1.00 

ß 
96 pages 

74 illustrations 

AT LAST -a complete lour- priced 
book to increase your understanding 

of tubes! 
Know tubes and you'll know more abut radio! 
Here's a book that proves it. With a minimum 
of math, and no engineering jargor , the au- 
thor, an engineer and instructor, lakes you 
along the road to a clear picture of how and 
why typical tubes in a modern rad:o set act 
as they do. Not just a few isolated paragraphs, 
but nine big specialized chapters -a complete 
book -devoted to giving you a sharper and 
fuller understanding of tubes than you ever 
thought possible before. Even if you've been 
servicing sets since neutrodyne days-here's 
a dollar book that will give you an insight into 
theory which will actually improve your prac- 
tical work. And if you're a beginner, RADIO 
TUBE FUNDAMENTALS is an absolute 
must! Written for the practical man it talks 
about tubes from the standpoint of he tech- 
nician, not the engineer. It starts pith the 
electron theory and leads you, step by step, 
from simple diodes to complicated multi- 
purpose tubes. Every rough spot a ong the 
way is smoothed out under the clear -cut de- 
scriptions of the author. One of the biggest 
technical book values ever offered for this low 
price. Order your copy today! 

USED AS A REFERENCE TEXT 
Radio Course. Div. of General 

Education. New York University 

Partial list of Content's 
Electrons in motion. Thermionic emission 

The cathode Plate current Space charge 
Diode load voltage Ionization Voltage 
regulators The triode Plate resistance 
Amplification factor Oscillation Gas tri- 
odes Tetrodes Pentode characteristics 
Multipurpose tubes Vacuum and gas photo - 
tubes Vacuum -tube grid bias Rad o Tube 
applications Voltage doublers Dete:tors 
Automatic volume control FM detection 
Oscillators Converters Conversioi gain. 

Order your copy from your distributor or 

MAIL THIS COUPON TODAY 
Radcraft Publications, Inc., Dept. 72 
25 West Broadway, New York 7. N. Y. 
My remittance of 51.00 is enclosed. ?lease send 
me postpaid a copy of RADIO TUBE FUNDA- 
MENTALS, Gernsback Library Book No. 45 

Name 

Street 

City Zone.... State 
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and capacitor is anchored to pin 2 on 
the socket of t e 35W4. Leakage in this 
tube introduce hum in the grid of the 
first a.f. tube hrough the tap on the 
volume control 

The conditi can be cleared up by 
replacing the W4. A permanent cure 
is to disconne the components from 
pin 2 and conn et them to an insulated 
tie -point -Her/ r it H. Lelth- 

EMERSON TV SETS 
Performance of models 614C. 637A 

(chassis 12009' 
(chassis 12012 
655F (chassis 
be improved if 
and the 22.5 -m 
are placed at t 
instead of 75% 
ously in service 
The new over 
quency response 
drawing below. 

50% 

B), 650D, 654D, 655B 
B), 650F, 654F, and 
0138B) can frequently 
he 25.75 -mc picture i.f. 
i.f. bandpass markers 

e 50% response points 
down as shown previ- 
notes for these models. 
all intermediate f re- 
curve is shown in the 

25.7511C 22.5MC 

TOLERANCE 

MAX DIP-10% 

21.25MC 

Set the sweep generator for 10 me 
sweep width an adjust its output to 
produce about 0. volt d.c. across the 
4,700 -ohm resisto in the detector load 
circuit. -Enters»),, Service Dept. 

MICROFHONICS IN RCA 8V151 
When shipped 'ions the factory the 

r.f. -i.f. chassis of this set is clamped 
to the door of th- radio compartment 
with a shipping 1 racket. Shipping in- 
structions (packe with each instru- 
ment) specify th .t the bracket should 
be removed at th:, time of unpacking. 
However, since the bracket is not visible 
from the back of t e set, it is generally 
overlooked. If it s not removed, the 
rubber chassis mt untings will be in- 
effective and mie ophonics are likely 
to occur. 

To remove the racket: 
1. Remove the si knobs. 
2. Remove the fo s' hex nuts (threaded 

bushings) which h'ld the escutcheon in 
place. 

3. Pull off the t push- button knobs 
which are just abive the phono indi- 
cator lamp. 

4. Remove the p ono indicator lamp. 
5. Remove the bl-icket, which is now 

visible, in the chaS 'is opening for the 
indicator lamp. 

6. Replace the la ii) and other parts 
just removed. -RC.- tirevice Data 

WESTINGHOUSE H-242 
When the chann 

turn beyond a give 
the oscillator slug f 
is opposite it on the 
For example: If th 
turned to any chan 
reset the oscillator t1 

nel 5. -G. N. Mannil 
-en 

1 selector will not 
l channel, readjust 
r the channel that 
front of the tuner. 
selector cannot be 

nel higher than 9, 
tning slug on chan- 
g 
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For better, quicker 
servicing 

USE 

Mandl's 
Television Servicing 
Here are detailed, illustrated instructions for 
locating and correcting EVERY flaw or failure 
that may occur in each stage of today's TV re- 
ceivers. You'll learn simple signal tracing pro- 
cedures; trade tricks in diagnosing troubles in 
minimum time; the essentials of successful VHF 
and UHF servicing; how to trouble -shoot A.G.C. 
circuits, synchroguide circuits, and all other 
circuits, including the latest improvements. A 
complete master trouble index enables you to 
QUICKLY find the cause of and procedures for 
correcting any trouble, including those hard -to- 
find troubles. Hundreds of diagrams, original 
photographs of flaws as they appear on the TV 
screen, oscilloscope patterns and other il`mstra- 
tions further aid you is locating trouble, testing. 
and making adjustments. 

rï 
Noll's 

Television 
for Radiomen 

Very clear, thorough, non -mathematical explana- 
tions of the function and operating principles of 
every element and circuit in TV reception; how 
the receiver is constructed; basic principles of 
transmission; and the techniques of installing, 
adjusting, and aligning today's receivers, with fall 
instruction on test equipment and its use. Hue. 
in the simplest, clearest terms, is the basic knowl- 
edge that is a MUST for good TV work. 

AND 

NoII &Mandl s 

Television 

and FM 

Antenna Guide 
Are fringe area reception, ghost reception, interfer- 
ence your problems? This book shows you how to 
overcome them -how to improve gain; minimize 
noise on the transmission line; get the MOST out 
of the antenna system at any location. It tells. 
how to determine the right type of antenna for 
the site and the best position for it; gives fall 
data on all types of antennas including those for the new UHF and VHF locations, yagi antennas, 
stacking, boosters, and other fringe area aids. 
NOW MORE THAN EVER, YOU'LL NEED THESE 
EXPERT SERVICE AIDS. 

The Macmillan Co., 60 Fifth Are., N. Y. 11 E 

Please send me the books checked below. I sei i 
either remit in full or return the books i -. á lo days. 

Mandl's TV Servicing $5.50 (] TV 8 FM Antenca 
TV for Radiomen $7.75 Guide $6.25 

Signed 

Address 

1 

i 

I 
(This offer good only within continental limits of U.S.A.? 
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loll 
TEST -ADJUST 
TELEVISION SETS AT 

your 
CONVENIENCE 
Even without station test pattern or in 

remote, weak signal areas! 

A television set will produce a picture only 

when it is supplied with a COMPOSITE VIDEO 

SIGNAL. To check any TV set properly, you 

must have a COMPOS$°lfi VIDEO SIGNAL. 

Every TV station sends a COMPOSITE VIDEO 

SIGNAL when telecasting a program or a test 

pattern. This COMPOSITE VIDEO SIGNAL is cow 
posed of -(1) a synchronizing and blanking 
signal to lock' the free running raster into a 

frame of two interlaced fields, and -(2) a 
video signal to control the amount of light and 

produce the picture (which may be a program 
scene or a test pattern for analysis purposes). 

SUPREME MMEL 
The SUPREME COMPOSITE VIDEO GENERATOR 

provides the some type of sync and blanking 

signal as the TV station -even the equalizing 

pulses. In addition, it incorporates a video 

section which generates a special test pattern 

for analysis and adjustment of TV sets. Other 

patterns or pictures can be presented by using 

auxiliary equipment connected to the special 

"gated" video input section of this versatile 

instrument. The Model 665 should not be con- 

fused with the cross -hatch or bar -pattern gener- 

ators. The Supreme Model 665 supplies a 

COMPOSITE VIDEO SIGNAL. 

Why lose time and money waiting for that 

ideal scene or test pattern to check a TV sel? 

In fringe or weak signal areas, you are strictly 

in the "driver's seat" with a SUPREME COM- 

POSITE VIDEO GENERATOR. Write SUPREME, 

Inc., Dept. B -7, GREENWOOD, MISSISSIPPI for 
descriptive folder. 

Our 25íh Year 

SUP EME 
L Testing Instruments] 

"SUPREME BY COMPARISON' 

TUBE TEETERS OSCILLOSCOPES 

SIGNAL GENERATORS MULTI -METERS 

FOR RADIO AND TELEVISION 

Miscellany 

ELECTRONIC LITERATURE 
Any or all of these catalogs, bulletins, 

or periodicals are available to you on re- 
que.:t direct to the manufacturers, whose 
addresses are listed at the end of each 
item. Use your letterhead -do not use 

postcards. To facilitate identification, 
mention the issue and page of RADIO - 

ELECTRONICS on which the item appears. All 
literature offers void after six months. 

POPULARIZED STORY OF U.H.F. 
DEVELOPMENT 

"U.h.f. -What It Means to Television 
and to You," is the title of a 24 -page 
history of v.h.f. and u.h.f. telecasting, 
and RCA's contributions to its develop- 
ment. The behavior of u.h.f. waves is 
explained in nontechnical language. 
Many effective illustrations are in- 
cluded. 

Available free from the Department 
of Information, Radio Corporation of 
America, .30 Rockefeller Plaza, New 
York 20, N. Y. 

LOUDSPEAKER CATALOG AND 
REFERENCE HANDBOOK 

The Technilog is a 28 -page catalog of 
University loudspeakers and a hand- 
book on speaker system design and in- 
stallation. Impedance matching, power 
requirements and distribution, phasing, 
acoustics, and baffle construction are 
covered in the text and in charts and 
nomographs. 

Available free of charge from Uni - 
versity Loudspeakers, Inc., 80 South 
Kensico Ave., White Plains, N. Y. 

RACK AND PANEL 
CONNECTORS 

Hugh H. Eby, Inc., has issued an 
8 -page catalog giving dimensional 
drawings and detailed descriptions of 
male and female rack and panel con- 
nectors having from 3 to 34 contacts; 
miniature 5 -, 7 -, and 9 -pin connectors; 
and watertight and universal binding 
posts. 

A copy of Catalog Supplement No. 1 

will be sent on request to Hugh H. Eby, 
Inc., 4700 Stentor? Ave., Philadelphia, 
Pa. 

HIGH -FIDELITY PHONOGRAPH 
COMPONENTS 

A 31 -page book "Why Variable Re- 
luctance," describes the construction, 
characteristics, and use of G -E single - 
play and triple -play phono cartridges, 
preamplifiers, styluses, and pickup arms. 
Schematics, response curves, methods 
for high- and low- frequency compensa- 
tion, and full installation data for high - 
fidelity systems are given. Standard 
and professional types are covered, and 
some data on G -E 12 -inch speakers is 
included. 

Available at 25 cents per copy from 
General Electric dealers, or from 
Electronics Division, General Electric 
Company, Electronics Park, Syracuse, 
N.Y. 

SOLVES EVERYDAY 
PROBLEMS 

HELPS YOU GET 
AHEAD IN LIFE 

How many times have you lost money because of o 
mistake in figuring? Do you know how to figure 
quickly and correctly? Can you figure discounts, in- 
terest rates, taxes and all the other calculations 
you meet up with in your daily life? 

Are you having trouble qualifying for Civil Service 
Exams or Armed Services Promotions, because you're 
not up on mathematics?..,.-- 

ILL RATED 
Here is the book s you a good background 
in mathematics; thou. -s all the irritation and 
drudgery out of it. You don't need to be scared of 
mathematics, because here's the subject explained 
without frills, without useless computations. Here's 
the book for men in radio jobs; for business men; 
technicians and craftsmen, explaining and answer- 
ing everyday mathematic problems in easy- to -un- 
derstand words arie illustrations. 

A BOON TO EVERY 
RADIOMAN 

The Radio Technician will find information on the 
following: Ohm's Law-Resistance-Reactance-Ca- 
pacifies-Inductances. 

The valuable tables are multiplication and division 
table. Squares; Square Roots: Cubes and Cubic 
Roots Tables. Areas of Circles Table. Common 
Fractions reduced to Decimal Table. Factors and 
Prime Numbers Table. Table of Multiples. 

Yes, it's the key to a simple understanding of 
mathematics. It's a real home -study course in mathe- 
matics for the man who's alert to its importance in 
the world today. 

ELEMENTARY MATHEMATICS 

EASY - SIMPLIFIED - PRACTICAL 

CONTENTS OF BOOK 

CHAPTER I. Arithmetic -Addition- Subtrac- 
tion- Multiplication - Division. 

CHAPTER II. Factoring and Cancellation- 
Fractions 
-and Proportion. 

CHAPTER III. The Metric System. 
CHAPTER IV. How to Measure Surfaces and 

Capacity (Geometry). 
CHAPTER V. Powers and Involution -Roots 

and Evolution. 
CHAPTER VI. Mathematics for the Manual 

and Technical Craftsman- Thermometer 
conversions- -Graphs or Curve Plotting 
Logarithms-Use of the 
Slide Rule. 

CHAPTER VII. Special Mathe- 
matics for the Radio Tech- 
nician. 

CHAPTER VIII. Commercial 
Calculations - Interests - 
Discounts -Short Cut 
Arithmetic. 

CHAPTER IX. Weights and Meas ires- Useful 
'rabies. 

STAMPS. CASH OR MONEY ORDER ACCEPTED 

Send Today for Your Copy of This Indispens- 
able Book. It Can Be Carried Beadily in 
Your Pocket. (Size 6 x 9 in.) 

ONLY 

$1. 
POSTPAID 

TECHNIFAX, 10cEast i o°i, ¡¡; 
Enclosed find $1.00 for which send me ELEMENTARY 

MATHEMATICS prepaid. 

Name 

Address 

City & State 
RE-7-52 

RADIO -ELECTRONICS 
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HUGO GERNSBACK 
Founder 

Modern Eleetrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio -Craft 1929 
Short -Wave Craft 1930 
Television News 1931 

Some of the larger libraries still have copies of ELEC 
TRICAL EXPERIMENTER on Ille for interested readers 

JULY 1918 
ELECTRICAL EXPERIMENTER 

Liberty Bell Heard O'er the World Via 
Radio, by Thomas Reed. 

Woman Radio Expert Teaches Draft 
Men. 

Small Portable Radio for Field Work. 
A Holder for A Tubular Audion. 
A Research Type of Detector, by Ed- 

ward T. Jones. 
The How and Why of Radio Apparatus, 

by H. Winfield Secor. 

PLUMBERS' ATOM-SMASHER 
Scientific plumbers at Stanford Uni- 

versity have laid a thin copper pipe- 
line 220 feet long that carries some of 
the most extraordinary atom -smashing 
energy yet created. Stanford physi- 
cists, working under an Ofice of Naval 
Research contract, designed the pipe- 
line to accelerate electrons to approxi- 
mately the speed of light. 

A large glass cylinder at the base 
houses a cathode the size of a tomato 
can. A 400,000 -volt, 1- microsecond 
pulse hits the cathode 60 times a sec- 
ond, starting a beam of electrons down 
the tube at about !/, the speed of light. 
In the first 12 inches the beam is 
traveling 180,000 miles pe second. 

Cavity resonators bunch the elec- 
trons, and every 10 feet a Klystron 
oscillator adds enough accelerating en- 
ergy to light a city of 35.000. 

At 1 billion volts, electrons will hit 
99.9999987% the speed of light. 

TV ALIGNMENT PRECAUTIONS 
Many service technician3 disconnect 

the deflection yoke and disable the high - 
voltage supply by pulling the horizontal 
oscillator or output tube when aligning 
a TV set. Some manufacturers issue 
warnings against this p -actice. Pull- 
ing the oscillator tube removes the 
drive from the output tube, with the 
result that the tube may be damaged. 

Disconnecting the deflection yoke 
from some sets causes tie horizontal 
output tube to draw excessive screen 
current. This results in damage to the 
tube, screen-dropping resistor, or both. 
The boosted voltage may also rise and 
break down the filter capacitors. 

Correct alignment l equines that the 
set be operating under normal voltage 
conditions. Removing tubes or yoke 
will cause a change in the bias and 
plate -supply voltages throughout the 
set. When a set is aligned under these 
conditions, the response curves may be 
far from ideal when the tubes are in- 
serted and the yoke connected.-R.F.S. 
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Standard Brands Guaranteed Individually Boxed 
5Y3GT 
6AL5 
6ÁR5 
6áT6 

1S5 
1U5 
5U4G 
68A6 

GAUE 68E6 
GAVE 6CB6 
6AXE I 6S4 
6C4 6V6GT 
6X6CT 12BA6 
12ÁT6 

1 ea. 1213E6 

35Z5GT 25L6GT 
35L6GT 

44( 
ea. 

1R5 
1T4 
1U4 
3S4 
3V4 
6A B4 
6A G5 

6SN1GT 
12411 
12AU1 

6G 
6AH6 -88v; 6BG6G- $1.44; 6B96 -99c; 6CD6G -$1.65 

Many o'her types equally low priced -include all your tube needs with your orde 
et the largest stocks in the country! 

Min. Order $25.00. Terms: 25 °'o with order, balance C.O.D. 
All merchandise subject to prior sale, F.O.B. New York City. 

ion Materia 
0 LIBERTY ST.,NEW YORK 6, N.Y. 

Is Corp. 
COrtlandt 7-4207 

A Full Size 

LIGHTNING ARRESTER 

at the Price of a Midget 

OFFI 
RECO 0 I 

OLYM 

TWIN -TRAX 
Selected in International (CIT petition 
by the Olympic Purchasing Co emission 
Because of their quality, depenia ail ty and 
exceptional value, Twin -Trax* Recorders were 
selected exclusively for all recordirs_ and re- 
broadcasting of this year's Olympc Games. 
Engineers of Finland's Purchasinc Committee 
circled the globe while visiting every manu- 
facturer of tape recorders and te-tirg their 

products. They chose Twin - 
Trax* to guarantee perfect 
recording, and e:ve them 
maximum value fo- their 
money. 

LIGHTNING ARRESTER 
MODEL TAS Real protection against lightning 
and static charges - tthe RADIART Lightning Arres- 
ter has all the features! Fits anywhere... inside or 
out... handles standard or jumbo leads... no 
wire stripping necessary... does not unbalance the 
line ... low inte-nal capacity... no loss of signal 
... ínsternal resis once "leaks off" static discharges! 
UNDERWRITERS LABORATORIES APPROVED. 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

K 
r1 

T 

'RADIOS 
2 8 3 land EIrclre, end /or 

TELEVISIO 
AC /'DC Operaalon 

TEST INSTR'UIME 
Write for FREE Cotalo- 

A R K AY -Radio Ki 
120 Cedar St., New York 

fK 

1 

S 

You, too, can own o Twin - 
Trax* Recorder, discriminately 
chosen for the greatest re- 
cording project of a time. 
As a Twin -Trax* owner, you 

will be in good company - with thousands of 
government agencies, broadcast stations, 
schools, and critical music lovers who have also 
made Twin -Trax' their "official and exclusive" 
recorder. "Trade Mark Reg. 

Write today for Catalog #5324, containing com- 
piete specifications and direct factory prices. 

AMPLIFIER 
398 Broadway 

CORP. of AMERICA 
New York 13, N. Y. 

MANUFACTURING FACILITIES OFFERED 
FOR ELECTRONIC EQUIPMENT -CABLE 
ASSEMBLIES -- LIGHT ASSEMBLY - AND 

ANTENNA SYSTEMS 

BY S C LABORATORIES, INC. 
call or Write 

BENMORE ASSOCIATES 
37 George St., Newark 5, N.J. Miteaell 3 -3723 
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FOR ELECTRONIC COMPONENTS 
We offer immediate delivery from our vast 
stock of more than 25,000 items -all 
standard make, carefully inspected and 
fully guaranteed. Our prices are below 
market. 

Always Check Wells' Stock First! 
Quotations and quantities available will 
be given immediately upon request. 

ADEL CLAMPS 
ANTENNAS 

Insulators, Mast Sections / BINDING POSTS Q r, BLOWERS 

\ITS/ CABLE ASSEMBLIES 
CHOKES 

COILS 
CONDENSERS 

Oil Filled, Bathtub, Hearing Aid, Transmitting 
Micas, Silver Micos, Ceramic, Variable, Trimmer 

CRYSTALS 
DYNAMOTORS & BRUSHES 

FILTERS 
FUSES & MOUNTINGS 

GENERATORS 
GROUND RODS 

HEADSETS 
IF COILS 

JACKS 
JACK BOXES 

KEYS, Telegratìh 
KNOBS 
LAMPS 

LORD MOUNTS 
LUGS 

MOTORS & BRUSHES 
PLUGS 

RECTIFIERS 
Selenium, Copper Oxide, Meter, Diode 

RESISTORS -All Types 
SELSYNS 
SOCKETS 
SWITCHES 

Aircraft, Micro, Switchettes, Toggle 
TIMERS 

TUBING -Flexible 
TUNING SHAFTS 

TRANSFORMERS -All Types 
VIBRATORS 

WALKIE TALKIES 

Available Now! 
A complete signal corps stock number 
listing of items in our stock. Write for list- 
ing No. SG -200. (For government agencies 
and contractors only.) 
Manufacturers and distributors -write for 
Radio -Electronics Catalog No. H 501. 

Write, Wire, Phone Your Requirements 

all phones: SEeley 8 -4143 

833 W. CHICAGO AVE., DEPT. Y, CHICAGO 22, ILL. 

ELECTRONIC BRIGHTNESS METER 
A novel electronic meter for measur- 

ing the brightness of a surface which 
is emitting or reflecting light is de- 
scribed in patent No. 2,542,299 issued 
to Hugh M. Archer and Howard A. 
Boltz. 

The instrument consists of a col- 
limating tube to pick up the light, a 
phototube, a two -stage direct- coupled 
amplifier, and a meter to measure the 
current of the last amplifier stage. The 
circuit is shown in Fig. 1. 

Grid 2 -the screen grid -of the first 
amplifier is used as the signal grid. It 
is connected to the top of the phototube 
load resistor. An increase in the output 
of the phototube causes grid 2 of V1 
to go negative and decrease the plate 
and cathode currents which flow 
through the 400,000 -ohm resistor. As 
the current decreases, the voltage across 
the resistor decreases and the control 
grid of V2 is less negative. This causes 
increased current to flow through the 
meter which is calibrated in foot -lam- 
berts or similar light units. Grid 1 -the 
space- charge grid -of V1-is connected 
to the plate of V2 through 29,000 ohms. 

Since the triode is passing current at 
all times, a bucking circuit is included 
to zero the meter when no light is being 
admitted to the phototube. The bucking 
current is provided by connecting the 
triode filament battery across the me- 

935 VX4I VX32 

67.5v 

+T 

606 + 4.5V 
-,BANra - 

BK .yÿro T 4006 . 
800 

.-141W-0 4>- 
BO -- J 

SENSITIVITY CONI 

Fig. 1- Circuit of the brightness meter. 

ter through a resistance of 13,000 ohms. 
The collimating tube shown in Fig. 2 

passes a constant amount of radiation 
to the phototube from a surface having 
constant and uniform brightness, even 
when the distance between the surface 
and the aperture is changed -as long 
as the viewing angle is intercepted by 
the surface being measured. The col- 
limating tube consists of a series of 
metal diaphragms spaced inside a metal 
tube. The diaphragms have a viewing 
angle of 11/2 degrees. Color filters may 
be inserted as shown to vary the color 
sensitivity of the instrument. 

3/4, 

Fig. 2- Construction of the light- collimating tube used with brightness meter. 

nn fnnrhum IMN ,1.1.4knIIn110m111,0n1h,eryp 

"It'll make 'em feel at home." 
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FLIERS FIGHT TV TOWERS 
Ban on "Steel Needles"-fliers' name 

for 1,000 -foot TV antenna towers - 
near airport control zones and air- 
ways is joint demand of Air Line Pilots' 
and Air Transport Associations. Pilots 
and industry want the FCC empowered 
to refuse construction pe:mits where 
antenna height or location would con- 
stitute a flight hazard. Limited antenna 
heights through use of loca_ TV booster 
transmitters, and radio war ling beacons 
on all towel's are also sought. 

CORRECTIONS 
There is an error in the drawing of 

the upper section of relay RY in the 
schematic in Fig. 1 on page 36 of the 
April, 1952, issue. The drawing shows 
a dashed line going to tie normally 
closed contact on the upper section of 
the relay. This dashed line should con- 
nect to the lower of the two supply 
lines going to the contrclled circuit. 
The normally closed con-,act of the 
upper relay section is not used. 

TO CONTROLLED CKT TD CONT ROLLED CET 

100 .01 

22K 

a 

IOC .01 

*NO CONN TO THIS CONTAC- b 

Our thanks to the author, Ml. Rundo, 
for bringing this error to air attention. 
The drawing at a shows the wiring as it 
appeared in the original diagram. The 
drawing at b shows the correction. 

In the article "Practical TVI Filter" 
in the May issue, we inadvertently 
listed a reference to an articl3 in the 
November -December, 1949 issue of G -E 
Ham Tips. The correct title of the pub- 
lication is G -E Haiti Nnlus. The article 
referred to is the "Harmoniker." 

We thank Mr. R. L. Voeller of G -E 
for calling this to our attention and ex- 
tend our apologies to G -E, the pub- 
lishers of Ham News and to the staff 
of Ham Tips at RCA. 

The map on page 30 of Cie May issue 
has white discs in the states of Ver- 
mont, Maine, and New Hampshire indi- 
cating that these states have v.h.f. TV 
stations in operation. There are no 
v.h.f. stations in operation in these 
areas so blue discs should have been 
used. This correction is credited to 
Mr. Wm. C. Larkin, of Delmar, New 
York. 

The following corrections should be 
made in the article "Transformers ", in 
the April, 1952, RADIO -ELECTRONICS: 
Total secondary power 63.9 v /amp; 
primary power 70.3 v /amp; core cross - 
sectional area 2.8 square inches; prim- 
ary turns 261; turns -per -volt ratio 2.2; 
Sec. 1 turns 1,540; Sec. 2 turns 11 ; 

Sec. 3 turns 13.9; primary current 0.6 
amp. 
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SPECIALS 
BC366 Interphone Jack Box $ .79 
AN 109A Antenne 1.98 
C -30: ARC -5 Contkl Box 2.35 
EE -89A Telephon, Repeater 12.53 
EE -65A Telephone Test Set 50.00 
I D24 ARN -9 Cros Point Indicator 6.93 
TU -8 Tuning Uni 6.2 -7.7mc ... 4.95 
BC496 -A Dual Re r. Coil box. 3 -6 & 6 -9. Imc 1.75 
AN/ 104 -A Antenne, 150mc . 1.49 
BC704 Indicator. " CR Tube. New 22.5J 
BC929 Indicator, IBPI. all tubes, New 29.50 
Noise Filters, 100 AMP. G.E. .... 1.39 
MC2II Right Ange Drives to 
IF Transformers, 112 KC Double Slug Tune .. .69 
IF Transformers. 600 KC Double Slug .79 
MD '7 Modulator for ARC 5, All tubes 7.95 
ARC -5 Xmttr. Tu ing Cond. 4'5932 1.49 
ARC -5 Xmttr. M. ). Trimmer =4990 1.29 
Buffer or Ose. Co I. 161 meters. 50W 

End -Link, 5 , r. STD. Socket. OEL160 .79 

ARC -5 TRANSMITTER COILS 
MA TER OSCILLATOR 

=6029 3.4 MC ..$1.85 =6330 4 -5.3 MC ..$1.75 
=6031 5.3 -7 MC .. 1.65 I =6032 7 -9 MC ... 2.35 

PONER AMPLIFIER 
=7247 3 -4 MC :..$2.19 I =7250 7 -9 MC 

ANTENNA LOADING 
'.6033 3 -4 MC ...$1.39 =6034 4 -5.3 MC 81.25 
=6035 5.3 -7 MC .. 1.65 I =6035 7 -9.1 MC . 1.65 
SUPERSONIC CRYSTALS, Rochelle salt....5.50 Ea. 
MOTOR. 24 vdc. 3 HP, 3800 rpm. New $75.00 
TV LEAD IN W11 E. 300 ohms, HI -Q, Lo -Loss . 

17.50; M FT Roll 
GIBSON GIRL, E`nerg. Xmtr, 500 

$ 
ke $12.95 

BC 306 ANTENN t TUNING UNIT, NEW $6.95 
RO "APN -4, New with Tubes $15.00 
IO6- APN -4, New, With Tubes and Crystal $75.00 
A -62 Phantom An enna $8.50 

2 Meter Choke, Imo MA, 20 -144 8 /$1.00 
Supersonic Crystal Head. M -I. 22 -27KC HI. 2..$27.45 
Underwater Micro hone, Model JR. Z= 50m...$24.50 
Dynamic Mike & eadset Combo- BI9. New. ...$3.75 
HS -33 Inserts, M -100 $3.50 per M 
AN ARC -4 VHF Trans -Revr $75.00 

I E 36 Test Set. New $37.50 
SCR 274 Test Set 1 -104 . $12.25 
Carbon Pile Req., 18V -5V :35X025 
ART -13 Driver Trans. 6V6 to PP 811's 
D M 34 Dynamotor 14V In. 220V, 80 MA out.. 

$1.29 

Sens. Relay: 3.51114. I3K ohms, 2PST, 2A $1.29 
Klixon Breaker: ' hermal, 35A .69 
T -30 Carbon Mike,. New ,89 
Tel. Tape, 'e" x 8 a" Rolls 230 ea. 5 /81.00 
Tel. Tape 4" Rolls 120 ea. 10 /$1.00 
Mail orders prompt y filled. All prices F. O. B. N.Y.C. 
Send M.O. or cheek only. Shipping sent C. O. D. 
Rated concerns send P. O. All mdse. subject to prior 
sale, and prices object to change without notice. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St. I,Iept. C -7 New York City 7. N. Y. 

$2.98 
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In I 
they're different 

they're improved 

they're better than ever! 
'Yes. Bach. Beethoven and Brahms are nov better 
than ever -we don't mean we've improved their 
music. but we do mean we've improved the re- 
production of their recorded music. 

Its the new. improved Pickering Cartridges that 
give credence to this claim. Yes, Pickering Cartridges 
are different. They're improved. They%te Leiter than 
ever. Pickering patented Cartridges are superior in 
every way, by providing higher frequency response, 
negligible inlermodulation distortion, heifer tracking 
characteristics. Pickering diamond stylus cartridges 
not only wear longer but more important, they pre- 
serve the musical quality and prolong Ike-life of your 
record library. 

PICKEIIINC 

Oeeanside. L. I.. N. Y. 

For details and literature address Depertrrent P 

LEARN 

Eliminates interfer- 
ence caused by 
Short Wave...F.M. 
Hams... Diathermy 

KI' ...Atmospheric 
disturbances, etc. 

With a TELEMATIC 
Full Range FILTER KIT 

SIMPLE - SPEEDY - EFFICIENT 
Eliminates antenna -fed interference! 
Covers full -range both I.F. and R.F. 
Sharper, steadier picture! 
Fewer service recalls! 
Any filter in kit replaceable separately! 

FILTER KIT 
contains 2 HiPass Filters, 4 WAVE TRAPS 
covering full range of interference signals. 

Send for FREE Booklet on TVINTERFERENCE 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND Tip U.S. 
`25najt Jl4ye astd G/de' Mes . . 
Come to the Great Shops of Coyne in Chicago. Get 
practical traininginTELEVISION- RADIOar ELEC- TRICITY -vital in Defense Program. . Prepare tow for a better job or better service rating. 

START NOW -PAY LATER 
You can finance most of your tuition, pay Gar t It ter in easy monthly payments. Special plan for men of Draft Age. Part time employment service avail.,) ile. 

FREE BOOK Clip coupon for Big Free II'm.tra-ed 
Book. Indicate below, c.o,rt Lait 

intere.LS you L o salesman will call. Act N t_I LI-. 

CC 
B. W. Et 1" A TECHNICAL TRADE 

(SCHOOL INSTITUTE C TRACED 
NOT FOR PROFIT 
Established 1399 

500 S. Paulina, Chicago 
ELECTRICITY * TELEVISION 

RADIO * REFRIGERATION * ELECTRONICS 

I B. W. COOKE, Pres. 
COYNE School 

1 500 S. Paulina St., Chicago 12, III. Dept. 02-81M 
I Send FREE BOOK and full details on: 

D TELEVISION -RADIO D ELECTRICITY 

NAME 

ADDRESS 

CITY STATE 
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1041 Miscellany 

Don't worry about 
CHANNEL CHANGES 
Install Rocket ALL CHANNEL 

CONICALS 

This sturdy.:ti 
constructed 

TV 1 antenna - de- 
signed 

reception 
broad- 

band 
all TV channels, plus FM. High Gain. 4 to 1 front to back ratio. All Channels 

2 -1:1. For use with 72 -130 -3(10 ohm lines. I.mw' inception 
angle. Complete with all hardware -less mast. 

NOW AT LOWEST PRICES IN HISTORY 
Single Bay $3.35 Stacked Array with Tie Rods $7.40 

AMAZING ALL CHANNEL Reception 
Replace Those Old TV Antennas 

360 Electrenicllly 
Switched Bum 

No Motors 

Me Roof 

Orlentelisa 

No Electric Power 

No Chests 

Flick of Switch Clears 
Picture lostloll), 

with the Famous 

Rocket 
DIRECTRONIC 

MOTORLESS TV 
ANTENNA 

./ 
The Irufl tionIC 
I8- elemernt 360° 
antenna is the 
finest for ultra- 
fringe metro- 
politan t n PAL' 

mold- 
ed 
The Hi -PA(' mold- 
ed i sulator is a 
material of ex- 
treme tensile 
strength not af- 
fected by weather 
or temperature, 
either mechani- 
cally or electrical- 
ly. Included in the 
AX-599 .Service- 

' 

Array" a 
18 hi-tensile alu- 
minum alloy ele- 
ments. 
1511.. 501 Il 
Clamps for asts 
to 1, 
Oirr. - it, - Iloam Selector 

et l+f 'ILL!: Cable. 
'. \ .. I.Irectr, 111ó. 0- element Single 

THE FUND NEARS 
$9,600 

w 

: HELP - 
FREDDIE -WALK 

FUND 

This month marks the beginning of 
the third year of existence for the Help - 
Freddie -Walk Fund, and we feel that it 
would be a good idea to review its his- 
tory for the benefit of not only our 
newer readers, but also for those who 
have been following Freddie's progress 
for so long that the essential facts have 

$10.35 

NOW An All Channel Indoor 
fwRV Directronic TV Antenna 

all rh:u1uvls. No I:ho5ls. 
11Ie. 

on 
sharper pictures. ilia- 

ist:dlalion. Steadier focus- 
g. Strongest signal. Minimum 

1111 interference. Ream se- ATTIC'S s 
lure 

every 
switch for hest sic - lure ev ry channel. kit 

contains three Sul ele- 
ments with insulator, lure, 

u line fasteners for eine dean oirerunnir 
Beam Selector Switch. 25 04 feet Tri -X Cable. and 
'resin -X Cable Extension. 

$5.95 Complete Model ID -303 CEILINGS 
Nothing Else To Buy 

Rocket Yogi 5 Element 
TV ANTENNA 

Excellent Pictures in 

Fringe Areas 

Flich tgain. irectvet patternc.rf 
5enhé 

heavy alumli 
ghosts and 

clamped top and bottom include a folded dipole. , 

Sreflector, three directors. Extra strung molded ,sulat lr. 
pecial design mast clamp prevents antenna anting 

turning. Completely pre -assembled. Prices are less mast. 
Channels Channels 
2 or 3 $7.95 each 4, 5 or 6 ....$6.95 each 

Channels 
7 to 13 .. ... $3.95 each 

EACH CHANNEL requires a DIFFERENT Yagi. 
When ordering specify exact channel number desired. 

11l 1I 
CLOSETS 

WE WILL NOT BE UNDERSOLD ON TV ACCESSORIES 
blast Steel (Ilu01c1te1 5' Crimped 11/4^ 0.D. $1.05 
Maxi Steel 1pualcoled 1(1'1 114. 0.II 1.95 
Mast Steel 17in Plated I(l', 11,55 0.11. 1.59 
Mast C.onueetors for I t -. 0.0. Mast 10" .49 
Chimney Mount Complete with Strolls 1.19 
Peak Rout Saddle twill lake up to 11 o" (1.0.1 1.49 
Light Arrestor -TV .,..,...,.,,,.,,,,...,.69 
Galvanized Guy Wire -6 strand 2() 3i4 t ft. 
Galvanised Guy Wire -11 stand -20 11 /3C It, 
3110 ohm l'w in Lead 7/22 Stranded 1500' 

Reel S7.501 .... .. ....... 2e ft. 
300 ohm Open Line '1", in Ì .ead -500' Reel 22.50 
Blast 511151,1-lf Insulators 1E' R 50 C 

ml -nfI .S ' Insuhnors -3" 2 75 C 
".11111 -off Screw Insulators -7" 5 50 C 

Rocket Products sold only by mail by National Electronics 
Prieto- F 1blert to Chong!. Without Not 

41.1. l'HI('P:S F.O.B. l'Lr:VF.I.ANl,. 1151111 
not 111i( m than complete parrhh.e price. pax- 

-1013.o, nrh:oees 
more 

reel` Iilt of goods. ,deposit 1111 
11,-16 rs, p], 's, -. rMoney -hark guarantee. 

FREE Catalog of Bargains 
;1t 1west I,riees. '1'0115 a1111b1n.1 

51c, freteci0511,11atioln nelp. Se o,l 111 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
207 Delco Building Cleveland 3, Ohio 

Four -year -old Freddie poses with Dad 

become obscure. Little Freddie Thomason 
was born four years ago, the son of 
Herschel Thomason, radio technician of 
Magnolia, Arkansas, but unfortunately, 
he was born without arms or legs. At 
the time we learned of his plight, his 
parents were trying desperately to give 
him some semblance of a normal life, 
and the Help- Freddie -Walk Fund was 
inaugurated BY RADIO- ELECTRONICS in 
an attempt to aid them in what we knew 
would be a long and difficult and expen- 
sive fight. 

That Freddie, at four, is a healthy, 
happy youngster is a tribute to the 
faith and courage of his parents and the 
sincere interest and generosity of our 
readers. All his life, he will be dependent 
upon mechanical devices to serve him 
as arms and legs, and because he is 
normal in every other respect, these ap- 
pliances will have to grow as he grows. 
Among other things, this means periodic 
trips to the Kessler Institute for Re- 
habilitation, West Orange, N. J., for 
checkups and new fittings, but at last 
report Freddie is learning to walk and 
it is hoped that in the not- too -distant 
future it will be possible to fit him with 
artificial arms, so that he can actually 
participate in the many activities in 
which he takes the same interest as any 
child his age. 

It will be a long, up -hill fight to help 
Freddie become a useful and contribut- 
ing citizen. Although the Help- Freddie- 
\ \"alk Fund has reached almost $9,600, 
<('veral times that amount will be needed 

LOOK! GET THIS 
STEEL CABINET 

FREE 
With Your 

Purchase of 

KIT OF 103 ASST 
MOLDED CONDENSERS 
YOU GET: 
90 Sangama 600 volt 
molded condensers inc. 
7 -.001, 7 -.002, 7 -.003 
7 -.004, 7 -.005, 7 -.006, 
10 -.01, 10 -.02. 7 -.03. 
10. -05, 7 -.1. 4 -.25. 
12 Ceramic discs inc. 
3 -.001, 3 -.002, 3 -.005, 
3 -.01. 
One mica 500 mmf. 20KV. 
Erie Universal Hi- voltage 
cond. with 10 assorted 
fittings. 

COMPLETE 

$1495 
You Pay For 

Condensers Only! 

Plus a sturdy steel utility cabinet at no addi- 
tional cost. All 4 drawers have index card 
holders and removable compartments. Size: 6" 
wide, 61y2" high, 8" deep, drawers 1%" deep. 
Ideal for storing condensers and other small 
parts. Get yours free! 

Address Orders To Dept. RE -7 
Write For Free FYI Bulletin 

WHOLESALE 
1/1 RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 

* * * * * * * * * * * * * * * * * * * * * * * * * ** 
* WE NEED YOUR 

WANTED SURPLUS 
ELECTRONIC 
EQUIPMENT 

* WE PAY TOP $$$ FOR * 
* RADIO RECEIVERS CLAMPS * 
* TRANSMITTERS PLUGS * * ARC -1 CORDS * * ARC -3 RELAYS * * ART -13 TELEPHONE * * CONTROL BOXES MATERIALS * * INDICATORS * * AN CONNECTORS WE BUY ANYTHING!! * 
* Write, Wire Today! * * Tell as what you have * * TALLEN COMPANY, INC. * * Dept. RE. 159 Carlton Ave. * * Brooklyn 5, New York * 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 

PARTS LISTS 
Bills of material for most 
of the pieces of equipment 
described in RADIO -ELEC- 
TRONICS construction ar- 
ticles are on hand at all 
radio parts jobbers and 
distributors who sell the 
magazine. See your dealer 
for a complete parts list 
of any of this apparatus 
you wish to construct. 

RADIO -ELECTRONICS 
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Fast Fit foi_ the Job at Hand... 

START FAST ... FINISH FAST .. . 

Because of the wide and easy adaptability of 
Mallory Midgetrols, it's easy to stock -or get 
fast from v_ our distributor -just what you 
need to do your job. 

Round tubular shaft designed and built for 
fast, easy and accurate cutting. 

Factory -tested AC switch may be attached 
instantly without disassembling control. 

Speedy adaptability to both split -knurl and 
flatted type knobs. 

ON 

MALLORY 
MIDGETROL® 

Round -Shaft Volume Controls 

. . 
- 

: .. 

,. ..... 

CUSTOMER -PLEASING RESULTS . 

Longer lasting resistance elements even in 

Mallory . 

*alte 
i 

extremes of temperature and humidity. 

Better and more accurate taper curves re- 
sulting from precision processing methods. 

No pigtail connections to break- thanks to 
Mallory's exclusive sliding contact that gives 
EXTRA quiet operation. 

Minimum wobble with Mallory exclusive two- 
point shaft suspension. 

So Versatile are Mallory Midgetrols 
-both standard and dual -that they 
reduce by 40% the cost of inventory 
needed to service the 10 most popular 
makes of radio and TV sets. 

Every Mallory Midgetrol is packed with two shaft ends to 
make it easy for you to use either split -knurl or flatted 
type knobs. The Mallory Midgetrol line, in addition to round 
shaft standard controls, includes dual concentric controls 
that offer fast, easy assembly in five steps without special 
tools. Front and rear sections are factory assembled and 
inspected. AC switch attachment is easy. 

MT[!ORYirme 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
*Reg. U.S. Pot. O(1. 

APPROVED PRECISION PRODUCT.:S 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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1 The machine that grinds the die. 

/' 2. The die that forms the cathode sleeve. 

Take a look at 

DIMENSIONAL ACCURACY of the 

cathode sleeve is a vital factor in 

providing top -quality tube perform- 

ance. And cathode- sleeve accuracy 

begins with the forming die. 

What you see above are the two 

sections of a typical cathode -sleeve 

forming die, just as it is viewed by 

the die maker through a 30 -power 

microscope. The die is finished in a 

3. The cathode sleeve that helps make the tube. 

quality being born 

"profile grinder" which employs a 

50 -to -1 pantograph that traces a tern- 

plate and precisely guides the grind- 
ing operation. The result is a die 

accurate to better than one ten - 

thousandth of an inch! 

Such painstaking precision finish- 

ing of dies used to stamp, punch, 

and form critical tube parts is one 

more step contributing to the top 

quality of RCA Tubes. In 
this way,RCA closely guards 
its own reputation for quality 

...and yours as well. 

With RCA Kinescopes, as well as with 
RCA Receiving Tubes, TOP -DUALITY 
CONTROL makes 
the difference. 

i* RADIO CORPORATION of AMER /CA 
ELECTRON TORES HARRISON, N.J. TMKS. (R) 
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