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You wouldn't 
buy a business 

blindfolded! 

Of course not. But a survey of hun- 

dreds of servicemen found that 57% 
order capacitors simply by rating, 
without specifying a brand. Dot 
forget you are staking your business 

reputation on the performance of the 
parts you use! 

Make Sure! Make it Mallory! 
Better performance, longer life, fewer comebacks. That is what you want in 

a capacitor. That is why so many servicemen swear by Mallory. 

Mallory produced the first dry electrolytic capacitors-has led the way in 

major developments, resulting in longer life, reduced sizes, standardized 

mounting, and resistance to heat. Every Mallory FP is designed for trouble - 

free service at 185°F. 

MALLORY 
PLASCAP 

Pet P1 
URi 

ee- 
The plastic tubular specifically de- 
signed to meet your field service 
problems. Available in a complete 
range of ratings. 

Depend on your Mallory 

Mallory scored another first with the Plascap* plastic 

tubular capacitor. It is ruggedly molded and securely 
sealed to prevent leakage and shorting . . . has perma- 

nently fastened leads, clearly identified . . . stands up 

under high temperatures. 

Don't just order capacitors. Order Mallory! Don't be satis- 

fied with less than the best. It costs you no more to get 

the quality and performance that have made Mallory the 
first choice of leading equipment manufacturers. *Trade Mark 

Distributor for precision quality at competitive prices. 
.,. 

P.R. MALLORY aCO.Inc. ' 
. .. .... ... 

MALLOR 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VI BRA PACK* POWER SUPPLIES FILTERS 
*Reg. U.S. Pat.. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 



To Servicemen... 
Who want to protect their future 

in Television Servicing 
MEN who are interested in continuing their careers as 
TV service technicians and desire to increase their earn- 
ings, will find the information in this page calls for serious 
thought-and for action. 

Your future, the future of your business in television 
servicing depends on what you do about it. 

LICENSING OF SERVICEMEN IS A 
GOOD REASON WHY YOU SHOULD ACQUIRE 

TECHNICAL KNOWLEDGE NOW 
In New York City, it is proposed that licenses and per- 
mits be required of TV contractors, subcontractors, serv- 
ice shops, technicians and apprentices. Once licensing 
becomes law in New York City this requirement is sute 
to spread to other municipalities. Licensing and permits 
mean passing a technical examination. Stiff penalties are 
cited in the licensing bill upon conviction of a violation. 
The required technical knowledge can easily and quickly 
be learned through study of the RCA Institutes Course in 
Television Servicing. One of the advantages of the RCA 
Institutes Course, to you as a working serviceman, is that 
you can study this course at home, in your spare time, and 
still keep working on your regular job. Now is the time to 
prepare for license examinations and protect your future 
in TV servicing. 

TELEVISION SERVICING IS SPREADING 
TO NON -TV AREAS 

The Federal Communications Commission recently an- 
nounced plans for setting up 1,807 new TV broadcasting 
stations, most of them in the new UHF channels. This 
will open up areas that have never been touched by tele- 
vision. Radio servicemen in those locales should take a 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORAIiON of AMERICA 

350 WEST FOURTH STREET, NEW YORK14, N. Y 

lesson from servicemen in areas now served by television. 
In these areas, TV servicing has substantially replaced 
radio servicing as a means of income. Practical experience 
in radio servicing is not the important qualification for a 
successful and profitable career in TV servicing. Practical 
radio experience plus the technical training of the RCA 
Institutes Home Study Course in Television Servicing, 
will put you on the right track to be successful in TV 
servicing. 

PRACTICAL, PRE -TESTED DATA 
MAKES TV SERVICING EASY 

The RCA Institutes Home Study Course in Television 
Servicing is a "down-to-earth" course in the underlying 
principles of television. It is printed and illustrated in 
easy -to -understand, non -mathematical language. You learn 
pre -tested "How -to -do -it" techniques interwoven with 
"How -it -works" information. The course is based on the 
actual experience of the RCA Service Company in servic- 
ing thousands of home television receivers. You learn the 
"short-cuts" in TV trouble -shooting that enable you to do 
a good job in less time, saving you many hours of on-the- 
job labor. This up-to-the-minute course contains material on 
the latest developments in color TV and UHF. 

APPROVED BY 
LEADING SERVICEMEN'S ASSOCIATIONS 

Such well-known associations as-National Appliance & 
Radio Dealers Association; Television Contractors As- 
sociation; National Alliance of Television & Electronic 
Service Associations-are already using the RCA Insti- 
tutes course for upgrading the standing of their members. 
Tell the Secretary of your local or State association to write us 
for low rates for group enrollment. 

Send for FREEBOOKLET 
Mail the coupon-today. Get complete information on the RCA 
INSTITUTES Home Study Course in Television Servicing. Booklet 
gives you a general outline of the course by units. See how 
this practical home study course trains you quickly, easily. Mail 
coupon in envelope or paste on postal card. 

MAIL COUPON NOW! 
RCA INSTITUTES, INC. 
Home Study Department, RSD-851 
350 West Fourth Street, New York 14, N.Y. 

Without obligation on my part, please send me copy of booklet "RCA 
INSTITUTES Home Study Course in TELEVISION SERVICING." (No sales- 
man will call.) 

Name 

Address 
(Please Print) 

City Zone State 
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SUPERSTRUCTURE 
INSULATOR ASSEMBLY 

3 combinations of elements for per- 

fect picture clarity on each channel 

Full 360° electronic orientation 

DIRECTRONIC 
BEAM SELECTOR 

Gives remote control of 

element combinations 

Mounts on or near set 

MOTORS OR ROOF fteo ELECTRIC 

MOVING PARTS ,,rl ORIENTATION ,,/ POWER 

ANTENN- 1. N 
PHILADELPHIA 40 U. S. A. 

EXPORT : ROBURN AGENCIES, INC., NEW YORK 7, N. Y. 

GHOSTS 

P. S. ONLY ONE 
LINE TO INSTALL 
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EDITORIAL 
by S. R. COWAN 

Material "Squeeze" Begins 
Several readers who have been feeling 

the slump wrote us, alter reading our 
July issue editorial about "Impending 
Shortages", that we were needlessly trying 
to scare them into making purchases- 
and that they simply did not agree that 
there will be a tightening of components, 
etc., in the near future. So, we rechecked 
our sources of information. Now we re- 
port that, if anything, the future is going 
to be "all-out war effort production" and 
the supply lines for civilian goods and 
replacement parts will be even much 
tighter than was originally anticipated. 
To prove this point let us quote, in part, 
from a "N. Y. Times" special article pub- 
lished July 22nd: "Pittsburgh-Those who 
for months have been saying that steel 
products would be in a very tight position 
by the third quarter of this year found 
their predictions coming true with a bang 
. . . under Gov't allocations long term 
customer relationships have been knocked: 
completely askew ... practically all groups. 
were insisting they should have more steel 
than was being allocated for the third 
quarter - all of it will be covered by 
control allotments." This "Times" report 
on steel shortages is typical of the prob- 
lems that face suppliers of other materials - and if that isn't a tip-off that there 
will be short supply lines, what dons: 

F. C. C. Hints of TV CP "Green Light" 
The FCC Chairman, in a recent release, 

stated that unless some unforseen develop- 
ment occurs soon, "there is no reason why 
resumption of Construction Permits for the 
hundreds of pending new TV outlets can- 
not be granted later this year, possibly 
by October 1st." This is grand news, 
long awaited. 

In dollar and cents the "green light" 
on new TV stations should mean to service 
dealers located where there has been no 
TV transmission upwards of $100 a day 
or more increased net income for an in- 
definite period. Stated another way, if 
108 TV outlets located in 64 market areas 
has meant over 2 Billion Dollars in the 
pockets of service dealers since 1945, it 
should mean that much or more to the 
service dealers who are at long last about 
to get their share of the new business 
potential. Also, as UHF stations open 
and establish broader fringe areas, this 
will aid present-day TV service -installers 
to the tune of an additional half-billien 
dollars annually. TV is a sweet word. 

Those of us who are in it, or who soon 
will be in it, should shout Hallelujah! 

G. I. Training Ends 
Although no more G.I. training courses 

will be paid for by the Government we 
repeat what we have urged for years: If 
you hope to be a TV technician or if you 
want to run a TV business and hope to 
handle service work, learn all their is to 
know about the subject by enrolling in 
an accredited TV training course given 
by a reputable, established school. Only 
in this way can one hope to become an 
expert in TV's complex sphere. 
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FLASHES 
TRADE 

A "press -time" digest of 
production, distribution, 

and merchandizing 
activities 

Audio Fair Scheduled For Nov. 1-3 

Fifteen thousand high quality - 
sound enthusiasts, engineers, techni- 
cians, students and lovers of good 
music reproduction will gather to- 
gether for a 3 day convention of 
"looking and listening" at the Hotel 
New Yorker this November 1st, 2nd 
and 3rd. The occasion is the third 
annual convention of the Audio En- 
gineering Society, an association with 
members all over the world. It was 
announced by Mr. Harry N. Reizes, 
Fair Manager, that the Audio Fair 
will take place at the same time and 
that it will be "bigger and more ex- 
citing than ever, with many new 
things to see and hear". 

During the three day period in 
November, the Audio Engineering 
Society will conduct a technical ses- 
sion of engineering papers, written 
and delivered by outstanding engin- 
eers in the field. The Audio Fair will 
simultaneously conduct an exhibit 
of high quality -sound recording and 
playback equipment, occupying the 
entire fifth and sixth floors of the 
Hotel New Yorker where it is ex- 
pected that over 200 manufacturers 
and publishers will participate. A 
charge will be made for attendance 
at the technical sessions of the Audio 
Engineering Society, however, the 
Audio Fair will be open to the public 
without charge. 

RCA Demonstrates Color TV System 

Field tests of the RCA compatible, 
all -electronic color television system, 
showing for the first time the new 
21 -inch tricolor picture tube and other 
advances, were begun in New York 
by the Radio Corporation of America. 

The program, one of a series of 
tests in the metropolitan area, re- 
vealed the flexibility and effective- 
ness of the RCA system under reg- 
ular broadcasting conditions, and 
brought into practical use improved 
equipment and techniques. 

Viewing the tests, representatives 
of the press were assembled before 

[Continued on page 8] 

PHOTOFACT Users 

Write Our Best ADS! 

Hundreds of unsolicited letters tell 
what the world's finest Radio & TV 

Data means to Service Technicians 

Albert B. Corideo 

51 Ridgefield Ave. 

Waterbury, Conn. 

"I have been using PHOTOFACT ever since 

the first copy and will keep on as long as it 

is available. It has the most complete informa- 

tion and best diagrams I have ever seen, and 

it has been more than useful to me." 

Joseph A. Ciskie 

Le Center, Minn. 

"I have PHOTOFACT complete to date and 
can honestly say that every Radio & TV 

service man who wants a better shop should 

have your service." 

Dale H. Miller 
4004 E. Anaheim St. 

Long Beach, Calif. 

"PHOTOFACT is great ... and the literature 

contained in the PF Index is the most interest- 

ing and constructive we have found." 

NOW! GET THE PROOF FOR YOURSELF! 

FREE 
We'll Send You a FREE Photo - 
fact Folder on any postwar re- 
ceiver listed in the PF Index. 

Learn for yourself-at our expense-how 
PHOTOFACT pays for itself by earning bigger 
repair profits for you! Ask for a FREE Folder 
covering any postwar AM, FM or TV receiver 
listed in the PHOTOFACT Cumulative Index. 
Examine it. Put it to work at your bench-then 
judge for yourself! 

WRITE FOR FREE FOLDER TODAY! 

HOWARD W. SAMS & CO., INC. 
2201 East 46th Street Indianapolis 5, Indiana 
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introduces 

Servicing 
I)) 

Power 
Consumption 

LOAD-CHEK for the first time makes it possible for every 
technician to utilize what is perhaps the simplest and 
quickest of all service methods-Servicing by Power 
Consumption Measurements. 
Power consumption measurement has long been proved 
by auto -radio servicemen as a rapid method of local- 
izing troubles in auto radios. But Triplett's new 
LOAD-CHEK is the first Wattmeter to be produced at 
moderate cost, and with the proper ranges, to bring 
this short-cut method within the reach of every radio 
and TV service man. 
Basis of the LOAD-CHEK method is the tag or label 
on every radio and TV chassis which shows the normal 
power consumption.The following examples are only two 
of many time -saving uses of this new instrument. 
LOCATING A SHORT - The chassis tag may show a 
normal consumption of 225 Watts. Simply plug the power 
cord of the chassis into LOAD-CHEK (there are no loose 
ends to connect or be in the way). Note the reading - 
which should be possibly 350 Watts. By removing the 

rectifier tube you can determine at once which side of 
the tube the short is on. With a soldering iron and 
long -nosed pliers you can check through the chassis, 
locate and correct the trouble without having to lay 
down tools or to check with lead wires! 

REPLACING BURNED OUT RESISTORS-With the chassis 
to be repaired plugged into a LOAD-CHEK MODEL 660, 
note the wattage reading with the burned out resistor 
circuit open. Now replace the resistor. Should the 
increase in watts be greater than that of the resistor 
rating being installed, it indicates that an extra load 
has caused the trouble which has not been cleared. 
LOAD-CHEK is made-to-order for the busy service man 
and can help stop costly "come back" repair jobs. It's 
a profit -maker because it's a Time -Saver. And at its 
moderate cost LOAD-CHEK can be standard equipment 
on every service bench. By all means, inspect this ver- 
satile instrument at your distributor and place your 
order, for under present conditions we must fill all 
orders on a basis of "First Come, First Served." 

SEE MODEL 660 LOAD-CHEK AT YOUR DISTRIBUTOR'S 

FOR THE MAN WHO TAKES PRIDE IN HIS WORK 

Triplett 
TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, 01110, U.S.A. 
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_ _ 
FINE TV RECEPTION 

AMPHENOL 

\ 

AMPHENOL 

'1110-litii" 

*Reissue Pat. No. 23,273 

There's nothing equal to it ... for perfect 
picture reception . . . the performance - 
proven design of Amphenol's patented "In - 
line" Antenna and the Amphenol "Auto - 
Dial" Rotator. The proved combination for 
the ultimate in television reception. 

BUT-don't wait until the Fall rush. Check 
your future needs now to insure the best 
equipment for Fine TV Reception. Specify 
Amphenol "Inline" Antenna and "Auto - 
Dial" Rotator ... a proved picture quality 
combination. 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54th AVENUE CHICAGO 50, ILLINOIS 

SYNC PULSES 
by San 11-:1rcy 

Plunging necklines of some femme telecasters 
reached such low levels recently that a special committee: 
of Nat'l Assn. of Radio-TV Broadcasters decided to work 
on "proposed standards" to correct the situation before 
FCC stepped into the picture. Now wags in the industry 
are trying to figure out whether the proposed standards 
are to be established for the gals themselves or for the 
dresses they are to wear. Any way you look at it, the 
situation has its points. The only other thing of a plung- 
ing nature that is concerning the industry now -a -days 
is TVset list pricing, which is falling to new lows hourly 
despite the fact that production is holding up to high 
levels. For example, in January TVset production 
was 645,716 units; in February it was 679,319 units and 
in March 874,634. Thus 2,199,609 TVsets were produced 
during the first quarter of this year as compared to 1,605,- 
200 for the corresponding period of last year. Were pro- 
duction for the balance of the year to stay up to first 
quarter levels almost 9 million TVsets would be made this 
year. Wow! 

Increased receiving range is claimed by a mid - 
west TVset maker for his new line. How valid the claim 
is cannot be determined at this writing for no field tests 
data or factual proof has been offered. However, service 
dealers would like to have TVsets with, greater selectivity 
and sensitivity in order to expand their sales potential 
pending the thaw of the "freeze". TVset sales in big cities 
have bogged down to an alarming degree, and most of 
the big money is being made now -a -days in the fringe 
areas. It would be a blessing if transmitters were to be 
allowed increased power to increase their fringe areas, 
but such is not a likelihood for some time. Instead, service 
dealers must force the expansion of fringe markets bq 
using boosters and better antennas and higher mast* 
This they are doing, despite shortages of good antennas 
and transmission line. More important, however, is the 
fact that service installers have gotten wise to the fact 
that substantial prices must be charged for a fringe area 
installation in order to insure a profit margin on every job. 

RCA calmed the fears of TVset owners by an- 
nouncing that comprehensive experiments prove that a 
converter is the best means of enabling present sets to 
receive stations operating in the new higher frequency 
channels as proposed by FCC. The company assured 
consumers that a high quality converter will be marketed 
in time for UHF service in. late '52 or early '53. W. A. 
Buck, vice-president and general manager of the RCA 
Victor Division pointed out that some modification will 
have to be made in all sets, regardless of make. He said, 
"No receiver currently manufactured has provision for 
conversion to UHF without additional cost and for equip- 
ment and installation, normally including the addition of 
a special outdoor antenna." 

Early in April Crosley demonstrated a new ultra 
high frequency TV tuner, small in size, which would en- 
able many current TVsets to get reception on some 70 
more channels. Just prior to then FCC proposed the allo- 
cation of more than 1,000 TV stations in the UHF band 
to supplement the present number available on the VHF 
band. Crosley explained that their tuner was designed 
to function better will' receivers having a continuous 
tuning system rather than with those that "click" into 
place by band -switching devices. If produced in quantities 
the new Crosley tuner xhould sell for much less than $50. 
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Here's how YOU 
can sell more 
Picture Tubes 

GUESS YOU NEED A NEW 
PICTURE TUBE -THAT'LL 
COST YOU ABOUT 

050.00. / 

OUCH, 
I CAN'T AFFORD 
IT- I DON'T HAVE 
THAT MUCI- CASK 

\ DONT U 
,.ET 

THAT BOTHER YOU 
WITH THE HYTRCN EASY 

BUDGET P:AN, YOU 
_AN HAVE YOUR 
HYTRCN PICTURE 
TUBE RIGHT NO K .1/ 

A DIVISION 
OF 

MAIN OFFICE: SALEM, MASSACHUSETTS 

ANOTHER HYTRON FIRST FOR YOU! 

No need to miss that profitable picture - 
tube salle - just because the customer 
doesn't have the cash. The original Hytron 
Easy Budget Plan saves the sale. Gives 
you a competitive edge. Hytron has 
arranged the details for you. A national 
credit organization, with facilities in all 

TV areas, stands ready to serve you. 

Find out how you can put this wonderful, 
timely Hytron plan to work right now ! 

Write for complete information today. 

WHAT A WONDERFUL 
PLAN. 

WE'VE GOT OUR PICTURE 
TUBE ....AND 

UP TO TWELVE 
MONTHS TO PAY. 

Hytron Radio and Electronics Co. 
Salem, Massachusetts 

Please rush me details on the Hytron Easy Budget 
Plan. 

Name 
(please pnn0 

Street 

City State 
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Always look for the RCA monogram 
on the red -black -and -white carton 

It takes an RCA 0 
to insure top TV performance 

Performance -proved in millions of television receivers 
of many makes-RCA "original" TV components will 
cut your service call-backs and insure customer satisfac- 
tion. That's because RCA TV components are designed 
to work perfectly with the tube types and circuits used 
in the top television receivers ... and rated to with- 
stand abnormally high peak voltages. 

When replacements are called for ...play safe ...use 
genuine RCA television components . .. they cost no 
more than substitutes. 

SEE YOUR LOCAL RCA PARTS DISTRIBUTOR 

FOR "ORIGINAL" RCA TV COMPONENTS 

RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS NARR/SON- N. J. 

TRADE 
[from page 4] 

color television receivers in the RCA 
Exhibition Hall in Radio City. The 
program came to them over the facili- 
ties of the National Broadcasting 
Company's experimental station 
KE2XJV, atop the Empire State 
Building. It consisted of scenes and 
action selected to provide a wide range 
of color and studio techniques. 

The tests are being conducted by 
RCA under expermintal license is- 
sued by the Federal Communications 
Commission. RCA has previously 
conducted experimental color broad- 
casts in Washington, D. C. 

Association Emblems 

The top emblem is used by the 
Radio and Television Technicians 

Radio and Television 

Technicians Guild 
of 

Florida 

Guild of Florida, and is displayed 
on the store fronts of all its mem- 
bers. The bottom emblem was recently 

adopted by the Empire State Federa- 
tion of Electronic Technicians Asso- 
ciations (N.Y.). 

RCA Merchandising Aids 
An illuminated "Professional Tele- 

vision Service" sign has been made 
available to television service dealers 
through RCA Tube Department. 

The sign is available to all service- 
men using RCA test equipment. It 
carries the legend "Professional Tele- 
vision Service" and the well-known 
RCA trademark in bright red on a 
white plastic background. Suitable 
for mounting in the window or on 
the wall, this sign calls attention to 
the fact that, when a service dealer 
uses RCA quality test instruments, 
he is equipped to provide better and 
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When It's A Fuse 

you Need ... think first of B ü s s 

/ E 4£ OF 
FUSES TO 

ti0 ó#Q, OSF 

Co For Television ... Radio O 
P Radar ... Instruments 

Controls ... Avionics 

It's easy to select a BUSS fuse to do the job right for BUSS makes 

a complete line of fuses and behind each BUSS fuse is the world's 

largest fuse research laboratory and fuse production capacity. 
That's why the BUSS tademark has for 37 years stood for fuses of 
unquestioned quality that con be depended upon to protect but not 

to blow needlessly. 

Every BUSS Fuse Electronically Tested 

Each individual BUSS fuse is tested in a highly sensitive electronic 
device that records if the fuse is calibrated correctly, if the solder 

joints are properly made, if the mechanical dimensions of the fuse 

9 are right, and if the fuie can be depended upon to operate properly y 
'1. under all service cond tions. 44. 

Q 
RUSS Fuses are made to protect Ov 

.. not to blow. 

`,NF OF FUSE CLIPS' 

WHY IT IS MORE PROFITABLE FOR YOU TO 
USE BUSS FUSES FOR SALES AND SERVICE 

Millions of BUSS house fuses, industrial fuses and fuses for 
the automotive trade have firmly established the BUSS 

reputation for quality. This, plus their dependability, means 

'sales easier to make and with never a "comeback". 

And in service work when you install BUSS fuses and some- 
thing goes wrong, you and your customer both know you 

can depend on the fuse to clear the circuit. 

Beware of "off -brand" fuses - they may blow when nothing 
is wrong, causing trouble and delay ... or they may not blow 
quick enough to protect. Why chance losing a customer's good 
will? Be safe - and be profit wise - furnish only BUSS fuses. 

Cl-G) 
%,o 

o 
P 

USE THIS COUPON - Get All The Facts 

1 Bussmar-Mfg. Co.. University or Jeffe- 
SIB 

83 1 
St. Louis 7, Mo. (Division McGraw Electric Co.) 

Pleas end me Bulletin SFB containing complete facts on BUSS Small Dimension 
Fuses and Fuse Holders 

Nome 

Title 

Company 

Address 

City Stole 

RADIO -TELEVISION SERVICE DEALER AUGUST, 1951 9 



nevr 

phono9raph p¡ckvp 

cartr¡d9e 

Replaument anual 
. 

LISTS OVER 1,500 PHONOGRAPHS 

and phonograph combinations which are equipped with, or which 
can effectively use, Shure crystal and ceramic pickup car- 

tridges. Shure cartridges are equal to or superior (in 

most cases) to the units they replace. This 
Replacement Manual covers the period from 

1938 to 1951-and lists models made by 
over 120 manufacturers. 

SHURE BROTHERS, Inc., Dept. A * Manufacturers of Microphones 
and Acoustic Devices 

225 WEST HURON STREET, CHICAGO 10, ILLINOIS Cable Address: SHUREMICRO 

faster service. The sign comes com- 
plete with six feet of hanging chain. 

Also made available is a new RCA 
window and counter display which 
portrays a flashing, simulated stroke 
of lightning on a typical TV instal- 
lation. Announced in conjunction 
with RCA's new outdoor -type light- 
ning arrestor, which is listed by Un- 
derwriters Laboratories, Inc., the dra- 
matic display is being made available 
to television and radio dealers through 
RCA distributors by the RCA Tube 
Department. 

This attractive display points up 
the advantages of the RCA Lightning 
Arrester (Type 215X1) as an adjunct 
to any television -equipped home. 

A Letter From Nytron President: 
On June 15, 1951, Hytron became: 

Hytron Radio & Electronics Co., A 
Division of Columbia Broadcasting 
System, Inc. A natural question 
arises as to how this will affect Hy- 
tron's future operations. 

Management and general policies 
of Hytron will remain the same as 
before the acquisition. 

As you may know, Hytron is now 
building at Danvers, Massachusetts 
an ultramodern plant for manufac- 
turing receiving tubes. This plant, 
when it goes into operation early in 
1952, will about double Hytron's fa- 
cilities for receiving tube produc- 
tion. 

At Newburyport, Massachusetts, 
Hytron has one of the most modern 
TV picture -tube plants in the world, 
with adequate mass -production fa- 
cilities. 

Linder normal conditions, therefore, 
Hytron soon will have adequate pro- 
duction facilities for both receiving 
and picture tubes to serve its cus- 
tomers even better than in the past. 

Cordially yours, 
Bruce A. Coffin 

President 

Dave Krantz Directs 
NETSDA Publicity 

Mr. Dave Krantz of Philadelphia, 
representing P.R.S.M.A., has been 
appointed Chairman of the Publicity 
Committee for the National Elec- 
tronic Technicians and Service Deal- 
ers Associations. 

All future publicity on N.E.T.S. 
D.A. activities and that of its many 
Chapters will be released through his 
office to this puhlic;ition as anon as 
possible. 

Ram Produces Color Components 
RAM Electronics Sales Company, 

national sales agents for RAM tele- 
vision components, has just an- 
nounced that preparations have been 
completed for production of Color 
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For all regular 
measurements 
and specialized 
measurements 
as illustrated. 

MEASURES DC VOLTS ... such 
as oscillator grid bias. One- 
megohm resistor in probe pre- 
vents circuit loading. 

Check these 
important 
features ... 

if Accurate laboratory calibration. 

if Meter electronically protected 
against burn -out. 

If Metal case shielding ... extra 
stability in rf fields. 

Sturdy 200 -microampere meter 
movement. 

If Carbon -film 1% multiplier re- 
sistors ... dependability plus. 

Zero -center scale ... for dis- 
criminator alignment. 

Frequency response fiat from 
30 cps to approximately 3 Mc. 

if High ac input resistance for 
greater accuracy. 

Constant dc input resistance ... 
11 megohms on all scales. 

Negative feedback circuits for 
greater over-all stability. 

Ohms cable always positive... 
for quick leakage measure- 
ments of electrolytic capacitors. 

If Polarity reverse switch . . . 

eliminates cable switching. 

± 3% over-all accuracy on +dc 
scales, and *5% on ac and -dc 
scales. 

Available from your 
RCA Test Equipment 
Distributor 

MEASURES AC VOLTS...such 
as signal voltage on plate cf 
al tube. 

DIRECT PROBE 

Y 1 L 
MEASURES RESISTANCE ... 
such as leakage in coupling 
capacitor up to 1000 megohms. 

Just one probe cable and 
one slip-on probe handle all 
measurements. 

J RCA 
tiVV`nA 

An all -electronic ac -operated vacuum -tube volt -ohmmeter by RCA 
ONLY $47.50. 

Includes DC probe, AC direct probe and cable, ground lead, and alligator clip. 

The RCA WV -77A VoltOhmyst* provides 
the extra features you have tried to find in an 
inexpensive VTVM. Using the famous Volt- 
Ohmyst electronic bridge circuit, 200 -micro- 
ampere meter movement, and carbon -film 
multiplier resistors, the WV -77A incorpo- 
rates features you would expect to find only in 
more expensive instruments. Sturdily built... 
calibrated against laboratory standards .. . 

and backed by a 12 -month warranty ... the 
WV -77A has the durability, versatility, and 
accuracy to please discriminating customers 
such as service technicians, engineers, ama- 
teurs, and military personnel. 

As a DC Voltmeter it measures dc from 
0.05 volt to 1200 volts in five ranges. Uses 
1-megohm resistor in isolating probe; probe 
has less than 2-uuf input capacitance. Has 
11-megohm input; useful for measuring high - 
resistance circuits such as oscillator, dis- 
criminator, and avc. 

As an AC Voltmeter it measures ac from 
0.1 volt to 1200 volts rms in five ranges. 

Uses high -impedance diode tube as signal 
rectifier. Frequency range is more than ade- 
quate for measurement of power line, audio, 
and ultra -sonic frequencies. 

As a wide -range Ohmmeter the WV -77A 
measures resistance from 0.2 ohm to 1 

billion ohms in five ranges. Requires only 
1.5 -volt battery as burn -out protection in 
measuring such low -power elements as 
battery -type tube filaments. 

The all -new RCA WV -77A VoltOhmyst 
comes completely equipped with probes and 
cables as illustrated. For complete details, see 
your RCA Test Equipment Distributor today 
... or write to RCA. Commercial Engineer- 

ing Section 55HX, Harrison, N. J. 

Accessories Available on Order 
The WG -289 High -Voltage Probe and WG - 
206 Multiplier Resistor extend the dc range 
of the WV -77A to 50,000 volts. 

The WG -264 Crystal -Diode Probe extends 
frequency range of the WV -77A to 250Mc. 

.Reg. U.S. Pat. Off. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N. J 
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Television Flyback Transformers and 
Deflection Yokes. These components 
are designed and constructed to the 
latest exact CBS Color Television 
specifications and will be released 
complete with all circuit and con- 
version information. 

For further information on the 
RAM Color and Black -and -White 
line, write directly to RAM Elec- 
tronics Sales Company, South Buck- 
hout Street Irvington - on - Hudson, 
New York. 
Promotion For L. B. Calamares 

The Board of Directors of National 
Electronic Distributors Association, 
Chicago, meeting in Washington, 
D. C., announced the promotion of 
L. B. Calamaras to the post of execu- 

tive vice president of the Association, 
effective July 1, 1951, under a new 
five-year contract. Mr. Calamaras has 
served the Association as its execu- 
tive secretary since 1944. 

In his new position he will repre- 
sent NEDA in all Government activ- 
ity affecting the radio and television 
replacement parts industry. Mr. Cala- 
maras will also work on the develop- 
ment of a special weekly Washington 
letter to report and analyze legisla- 
tion, regulations, and other matters 
for NEDA membership throughout 
the country, representing approxi- 
mately 400 of the country's leading 
distributors of electronic components 
and radio and television replacement 
parts and accessories. 

¡E-lEE-UN! A NEW AND BETTER 

ION TRAP 

Indiana's "E -ZEE -ON" Ion Traps. 
Four points of contact with tube 
neck provide positive grip. Easy 
to adjust - stays put! Instruc- 
tions for use included in attractive 
protective package. 

"E -ZEE -ON" ADVANTAGES 
More Efficient, Uniform Field 
Pattern 
Brighter - More Even Tube 
Definition 
Easiest to Install and Adjust 
Won't Jar Loose or Slip 

"E -;EE -ON" Already Standard 
on Many New TV Sets 

Here's another important develop- 
ment from the world=s largest pro- 
ducer of permanent magnets -a 
slip-on, grip -snug Ion Trap that out- 
performs them all. It permits pre. 
cise, ONE -HAND ADJUSTMENT 

. stays put and in adjustment 
because its weight is uniformly dis- 
tributed. It's made of one piece 
permanently magnetized Cunife and 
can't be put on backward . . , re- 
quires no manual clamping 
can't damage. tube neck . elim- 
inates danger of over -tightening. 

"E -ZEE -ON" MORE EFFICIENT 
Provides more uniform magnetic 
field pattern. This evenness of field 
pattern results in brighter, more uni- 
form definition - easily attained 
by sliding "E -ZEE -ON" forward or 
backward on the tube neck. It's 
the essence of simplicity - one 
piece of Cunife, formed into an in- 
genious hexagonal "spring." Fits all 
tubes. Complete directions fur- 
nished with each "E -ZEE -ON" Trap. 

Here -to -fore available only to 
manufacturers, "E -ZEE -ON" will 
now be stocked by your jobber. 

Write for Descriptive Folder 

THE INDIANA STEEL PRODUCTS COMPANY 
YALPARAISO, INDIANA 

Tele-Matic Sponsors Technical 
Forum 

Shown below is a group of techni- 
cians who attended a lecture on TV 

antennas and installations given by 
James J. Hill, Engineer of Tele- 
Matic Industries, Inc., 1 Joralemon 
St., B'klyn, N. Y., manufacturers of 
TV antennas and accessories, wave - 
traps, and other components. Held 
at the Bond Radió Supply in Water- 
bury, Conn., this meeting which was 
officiated by Bill Keats, Tele-Matic 
salesmanager,, attracted more than 
200 dealers and servicemen. 

Sylvania To Open New Plant 
Sylvania Electric Products Inc. 

announced today it had selected the 
city of Nelsonville, Ohio, as the site 
of a plant for the manufacture of 
welded lead-in wires for lamps, radio 
tubes and other electronic devices. 

UHF Conversions Proved Simple 

Conversion of VHF television re- 
ceivers for UHF reception in areas 
where UHF stations eventually will 
be built will be relatively simple and 
inexpensive, Glen McDaniel, presi- 
dent of the Radio -Television Manu- 
facturers Association, said during a 
demonstration of IIHF reception 
equipment. 

The RTMA-sponsored demonstra- 
tion of UHF converters and other re- 
ception equipment was held at the 
suggestion of Chairman Wayne Coy 
of the Federal Communications Com- 
mission who expressed interest in 
observing the progress of television 
manufacturers in preparing for the 
additional television broadcasting ser- 
vice expected to be authorized by the 
FCC early in 1952. 

Demonstrations by eight manufac- 
turers, in the Barnum and Stratfield 
Hotels, were witnessed by five mem- 
bers of the Commission and five mem- 
bers of the FCC staff. 

CBS -Columbia Introduces Two New 
Models 

CBS -Columbia Inc., formerly Air 
King Products Co., now the manu- 
facturing subsidiary of the Columbia 

[Continued on page 36] 
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SYLVANIA 
RADI© TUBfS 

Offers complete reliable tube data . . . re- 
quired by radio and television technicians 
and electronics engineers. 
In these days of television, new tube types are introduced 
nearly every week. Here at last is a tube manual that will 
keep you always up-to-date. 

It's the 8th edition of Sylvania's famous "Technical 
Manual" in the same convenient 51/2" x 91/2" size BUT 
WITH A BRAND NEW PLASTIC FIBER COVER 
AND SNAP -OPEN LOOSE-LEAF BINDING. 

More than 80 new tube types have already been added 
to this new 8th edition, including all current TV picture 
tubes. 

Typical pages show tube base diagrams, give physical 
specifications, ratings, typical operation data and curves, 
application and design details. Tubes listed in numerical 
order for quick, .easy reference. 

Bound in durable plastic 
New, convenient loose-leaf plastic binder enables this 

manual to open easily and lie flat on your bench. Quick, 
snap -open feature permits insertion of additional data 
sheets. These sheets ... already punched for your book 
... are periodically mailed to you FREE as inserts in 
"Sylvania News," Sylvania's free monthly magazine. 

Your Sylvania Distributor has these Manuals NOW. 
Get your copy from him today or mail the coupon with 
$2.00 for each copy ordered. 

Here are just a few of the New Tube Types 

added to the 1951 Manual 

0A3 6A56 6BG7 25W4 
1N60 6AX6 12AU7 1274 
5AX4 6BA5 12BN6 5642 
6AB4 6BF7 19BG6 5692 
6AJ5 6807 25AU5 5719 

SYLVANIA o 
Sylvania Electric Products Inc. 
Department R -2308-A 
Emporium, Pa. 
Enclosed please find $2.00 for a copy of 
the new Sylvania Technical Manual. 

Name 

Street 

City Zone State 

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES LIGHT BULBS; PHOTOCAMPS; TELEVISION SETS 
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the First VEE 
with GOOD 

Low Band Performance 

RADIART SUPER VEE 
This antenna design is recognized as the top "high - 
band" performer compared with any other all - 
channel array. High forward gain, sharp directivity 
and excellent rejection from back and sides on 
channels 7 to 13, combine to deliver the best picture 
possible! NOW ... THE RADIART DOUBLE STACK 
VV2, features full 1 /2 wave spacing between bays 
and extra "Q" bar length giving you more total gain 
and OUTSTANDING LOW BAND PERFORMANCE. 
An exclusive RADIART development! 

HILO ANTENNAS 

You Can't B 

a RADIA 

Antenna on a 

TELE -ROTOR 

...IT'S TOPS! 

t 

SUBSIDIARY Of 

-141-1111e aä -U 

FM ANTENNAS 

o 

© 
cq01Aa.%, 

.64 

LAZY -X CONICALS 

STRATE -LINE ANTENNAS 

PRE -ASSEMBLED FOLD -OUT 

DESIGN FOR --fIST INSTALLATIONS 

INDOOR ANTENNAS 

RADIART YAGI 
The perfect answer to the need for 
maximum signal pick-up in "fringe" 
areas. Each VAGI is cut fora specific 
TV channel and may be used singly 
or doubly stacked. Features include 
low standing wave ratio ... over 8 
db. forward gain ... and narrow 
beam width that develops high signal- 
to-noise ratio. 

PRE -ASSEMBLED FOLD -OUT 

DESIGN FOR :FAST INSTALLATIONS,t 

THE RADIART CORPORATION CLEVELAND 2,OtlIO 
VIBRATORS AUTO AERIALS TV ANTENNAS ROTATORS POWER SUPPLIES 
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1'.114'1 1 

OSCILLOSCOPE 
CIRCUITS 

b. ALLAN 1.1-1171:1. 

Iu this too part series the author discusses the power supplies and soeep circuits 
of 'arious commercial cathode rai oscilloscopes. This installment is confined lo 

e'cle power supplies such as those used in the nu Mont and ~crania scopes. 

T HF, cathode ray oscilloscope has 
a power supply which fundamen- 

tally may be divided into two parts. 
A high voltage source with low cur- 
rent drain is necessary for intensifi- 
cation applied to the high voltage 
anode of the cathode ray tube. A low 
voltage power supply is necessary for 
all of the other circuits. This low 
voltage source supplies energy for the 
plate, screen, and filaments circuits. 

Complete Power Supply 
One power transformer may be used 

for both the low and high power sup- 
ply circuits or separate power trans- 
formers may be used. The power 
transformers must be designed and 
used with a special care in cathode 
ray oscilloscopes, since the cathode 
ray tube itself is effected by both elec- 
tric and magnetic fields. A magnetic 
shield is sometimes used on the power 
transformers to reduce the magnetic 
field effect. The mounting of the 
transformers is chosen with special 
care so that the magnetic fields which 
do exist are oriented in such a manner 
so as to not interfere. 

A transformer which feeds both a 
low and high power supply system is 
shown in Fig. 1. A grounded electro- 
static shield is used on the primary 
winding to minimize capacitive coup- 
ling. Interference coming from the 
power line is reduced to a minimum. 
Filament windings supply compara- 
tively large amounts of power to all 
of the filaments in the oscilloscope 
circuit One high voltage winding 
with appropriate taps is used to sup- 
ply all of the necessary high voltages. 
A complex oscilloscope using many 
tubes requires more power for the 
filaments and platen. A simpler instru- 

Fig. I. 60 cycle 
power supply used 

in DuMont Type 

274 oscilloscope. A 
single power trans- 

former is used in 

the scope as shown. 

An interlock switch 

is provided for 
safety. Notice the 
5 volt, 2 ampere 

tapped connection 
on the secondary. 

100 K 

-1200 V. 92 W 

400 V 

T 

SLATE 

6.3 V 0.6A. ' 

SLATE 
80 Y 

YELLOW 

S4 

BLACK 

115V A.C. 
60 

BLACK 

F1 
1 AMP. 
FUSE 

ment using fewer tubes 
power demand. 

Figure 1 is the power transformer 
and associated circuit which is a part 
of the DuMont cathode ray oscillo- 
scope Type 274. A single power trans- 
former is used, with the primary 
winding 1 ampere fuse (F-1) and an 
on -off switch (S-4). An interlock ar- 
rangement prevents any power from 
being applied when the case is re- 
moved. 

The main secondary winding which 
is the section having the greatest 
number of turns, is arranged for max- 
imum effective use. 'By means of a 
tap connection the upper' section of 

has a lower this winding supplies 5 volts at 2 

amperes for the filament supply of 
the type 80 rectifier tube. This fila- 
ment, however, is not at ground po- 
tential; its potential above ground 
is 575 volts by virtue of having the 
entire secondary winding (save for 
a small bottom section) in series. 
Thus we have two of the functions of 
this secondary winding. The top sec- 
tion is a filament supply for a rec- 
tifier tube and this section is in series 
with a high voltage winding supply- 
ing 575 volts at 0.003 amperes which 
is the high voltage source for rectifi- 
cation by the 80 tube. This tube has 
its plates connected together and 
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0.109 
0.20 

000V 

HORIZONTAL 
INPUT 

O 
N0R.0AN 
CONTROL 

SYNC. 
SELECTO! INT 
SWITCU.$ 

LFR ' 3222 ..1 

EAT 
EXTERNAL 

SYNC. 

630ÁÇ 

320µ 

025 
COARSE FREOUENGY 

CONTROL 

1 1 

C-120 OUST 

0.119 SYNC AMPLITUDE! 
CONTROL 

O 

0.1 

VERTICAL AMPLIFER SWITCH E-101 

100V 

.1205 

VERTICAL OCAS CENTERING 

CONTROL 

1005 

-ISO 

11.123 

R-122 

14.0 0.114 

11.12300, COI 

NORZONiAI AMPLIFIER SWITCH 6-102 N -I i/ I 39 

6125% 

N-1/0 R-135 

IN 

21201111E1 5% 

5V 

FIN REOUENCY CONTROL 

320V 

11ORROMTAL SEAM 
CONTROL 

V-106 

INTENSITY gb1M1. 
MODULATION 005 

365 V. 

T 101 

FF 

-Ifs 0ß-- . 5.w5 (66000000000 
06.125V. IA 1 OFF -0N LINE SWITCH 

:SCHEMATIC CIRCUIT-SYLIANl4 OSCILLOSCOPE TYPE /32 

-10005 

R -N1 
320V. 

R-1.2100VR-1.3.5V. 
30.0 33.0.L -/A 

NOTE . ALL RESISTOR VALUES IN MEOONMS -ALL 
FIXED RESISTOR TOLERENCESU 10% -ALL 
CAPACITOR VALUES IN OAFS. 5100 V. RAT NO 
UNLESS OTHERWISE SPECIFIED 

Fig. 2. Circuit diagram of Sylvania Type 132 oscilloscope. 

functions as a half wave rectifier. 
Because of the low power require- 

ments of the cathode ray tube, a 
simple pi resistance and capacitance 
filter is sufficient. The resistor is 
100,000 ohms at one-half watt, the 
filter capacitors are 0.5 µf at 1500 
volts. 

The bottom section of the seconda- 
ry winding has 3 taps, the center 
tap is common ground for the entire 
secondary winding. Therefore, the 
cathode of the high voltage rectifier 
80 tube is above ground potential be- 
cause of two voltages. The 575 volts 
is in series with the 350 volts for a 
total of 925 volts. However, this is an 
R. M. S. voltage and peak voltage is 
1295 volts which is the peak voltage 
to which the filter capacitors of the 
high voltage rectifier circuit may 
charge. 

The 80 tube supplies the low volt- 
age for the plates of the amplifier 
tubes with a special secondary wind- 
ing. However, these two tubes, the 
high voltage rectifier and the low 
voltage rectifier cannot have a com- 
mon filament source because the fila- 
ment of the high voltage rectifier is 

at a high potential above ground. 
Therefore a separate winding is used 
for filament power on the low voltage 
rectifier. There is available 350 volts 
at 0.030 amperes for each plate of 
this rectifier. 

Voltage Analysis of a Cathode Ray 

Tube 
One of the current trends in cath- 

ode ray oscilloscopes is the use of a 
large diameter screen which allows 
a bigger visual pattern and is useful 
for alignment purposes. The Sylvania 
Electric Products Co. Oscilloscope 
Type 132 is representative of this 
trend using a 7GP1 cathode ray tube. 

There are two general classifica- 
tions of voltages which are necessary 
to apply to the cathode ray tube; a 
series of different values of d -c volt- 
ages is necessary in order to control 
focus and accelerate the electron beam 
on its way to the fluorescent screen. 
Other d -c voltages are used to posi- 
tion the electron beam up and down 
and from side to side. A second 
classification of applied voltages are 
the various signals or alternating 
current potentials which are applied 
to move the electron beam across the 

tube face. These include the vertical 
signal, the horizontal signal or the 
sweep, and the intensity modulation.. 

In Fig. 2, the Type 132 oscilloscope 
is shown with its associated power 
supply and cathode ray tube. The 
half wave rectifier supplying the high 
voltage is a type 2X2A having an 
output of -1500 volts. The full wave 
rectifier for the low voltage suppp7y is 
a 7Y4 whose output is -I- 356 volts. 
Each rectifier tube output has a series 
of resistors to ground which forms a 

bleeder network across the filter ca- 
pacitors. This high voltage bleeder 
network supplies the individual d -c 
voltages necessary for the electron 
gun. The low voltage power supply 
provides voltage used for positioning 
and supplies the necessary plate and 
screen voltages for the associated am- 
plifier tubes. 

In order to designate the tube elec- 
trodes properly, the individual pin 
connections on the tube face of the 
cathode ray tube will be used to name 
the individual electrode to which it 
is attached; for example the filament 
is connected to pins 1 and 14 and 
goes directly through connections 
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marked Y -Y to the filament winding 
of the single power transformer. This 
winding is used for no other purpose 
and must be insulated for high volt- 
age. The element nearest the heater 
is of course, the cathode connected to 
pin 2. In succeeding order toward the 
fluorescent screen, the electrodes are 
the control grid, (pin 3) the focusing 
electrode (pin 5), and the accelerat- 
ing electrode (pin 9) which is at 
ground potential. The vertical de- 
flection plates connected to pins 7 
and 8 are nearest the electron gun 
and the horizontal deflection plates 
which are connected to pins 10 and 
11, are the last electrode set in the 
series. 

A difference of potential is necessa- 
ry to accelerate the electron beam and 
either the positive side of this high 
voltage or the negative side may be 
grounded. In either case the value of 
the high voltage remains the same, 
however, there are certain circuit 
simplifications which may be obtained 
by operating the accelerating elec- 
trode at ground potential. The cathode 
is connected to a point of 1300 volts 
on the high voltage power supply 
bleeder. Only the one resistor, the 
Intensity Control, is between the 
cathode and the plate of the 2X2A 
diode. In order to obtain the neces- 
sary potential difference, relative to 
the cathode, which is necessary for 
visual cut-off, the grid is operated at 
a more negative potential than the 
cathode. This element is connected 
by means of a series resistor to the 
center arm of the potentiameter R-134 
which is the Intensity Control. In 
this manner, the control electrode or 
the grid, may have a voltage relative 
to ground between the limits of -1500 
volts and -1300 volts. The control 
grid may be the same potential as the 
cathode or it may be approximately 
200 volts more negative. 

By means of the Focus Control 
which is resistor R-132, the focusing 
electrode has a variable potential. 
This average value is approximately 
-660 volts in normal operation and it 
may be varied depending upon the 
setting of the potentiometer. 

The highest voltage in this elec- 
tron gun is on the accelerating elec- 
trode which in this case is at ground 
potential. As shown in the schematic, 
an electron gun of this type has two 
sections for the accelerating elec- 
trode; one section is on either side 
of the focusing electrode. The over- 
all potential difference between the 
accelerating electrode and the cathode 
is -1300 volts with the cathode being 
negative and the accelerator electrode 
being positive. The power supply has 
an output of -1500 volts but 200 volts 

of this total amount is reserved or 
set aside for use with the control grid. 

There are several interesting fea- 
tures of this high voltage system used 
with the 'TOP1; the only resistor in 
the circuit which is sufficiently critical 
so that a plus or minus 5% tolerance 
is used is R-133 placed between the 
Focus Control and the Intensity Con- 
trol. The value of this resistor is 
critical since proper relative poten- 
tials must be maintained between the 
individual elements which control the 
focus of the electron gun in order to 
obtain normal operation. Both of 
these controls are of course potentio- 
meters, and with this 0.30 megohm 
resistor between them proper opera- 
tion of the cathode ray tube within 
range of these controls is assured. 
A voltage tap is provided between 
R-129 and R-128; the value of the 

Ui 

"I wonder if our radio is disturbing 
the tenants in the next apartment?" 

voltage at this point is -120 volts 
and is later used for a positioning 
voltage. 

The high voltage power supply and 
bleeder in an arrangement of this 
type has a very low current drain 
hence small values of capacitance are 
sufficient. There are effectively 3 filter 
capacitors in the circuit, the first, 
C-127 is a 0.5 µf capacitor from the 
plate of the rectifier tube to ground. 
The voltage rating of this capacitor, 
it will he noted, is 2000 volts, provid- 
ing an adequate safety factor since 
the output is only 1500 volts. The 
second filter capacitor, C-118, is a 1.0 

condenser with a rating of 1500 
volts, this being the voltage between 
the cathode of the 7GP1 and ground. 
A final filter capacitor C-117 of the 
same value but with a voltage rating 
of 200 volts, is used between the con- 
trol grid and cathode. Since the ac- 
celerating potential is zero or the 
same as ground potential, the deflec- 
tion plate must have a d -c voltage of 
approximately this value also in order 
to prevent defocusing. One of the 

advantages of operating the final 
electrode of the electron gun at 
ground potential is the low value of 
a -c voltage which may be applied, so 
that direct connections may be made 
to the deflection plates without dan- 
ger. The vertical deflection plates, by 
means of the Vertical Beam Center- 
ing controls use a variable d -c volt- 
age to move the electron beam up and 
down the tube. There are two high 
value potentiometers connected in 
parallel; these resistors are ganged 
on the same shaft. Across each of the 
potentiometers, there is a potential 
difference of 200 volts for centering. 

The vertical deflection plate con- 
nected to pin 7 is tied to the center 
arm of the variable potentiometer 
R -111A, through a series resistor. As 
this arm is moved to the left in the 
drawing, it reaches a voltage point of 
+ 100 volts. As this center arm of 
the potentiometer is moved to the 
right, it reaches a value of -120 volts. 

The opposite vertical deflection 
plate is connected in a similar manner 
to .R -111B which is part of the gang 
vertical centering control. A criss- 
cross of the wiring on this dual con- 
trol is necessary for balanced posi- 
tioning voltage. Since the electron 
stream is negative, it will move to- 
ward the more positive plate and 
away from the more negative plate. 
In order to provide balanced position- 
ing, and to prevent defocusing, one 
plate must increase in value, or go 
positive while the other plate de- 
creases in value or goes negative. 

The horizontal or X axis circuit 
has a centering system which is al- 
most identical. The part values are 
the same and the ganged Horizontal 
Beam Centering Control is on the 
upper right hand corner of the front 
panel of this instrument. Clockwise 
rotation of this control moves the 
electron beam to the right or toward 
the more positive plate and away 
from the more negative plate. If we 
assume that clockwise rotation is from 
left to right in the drawing, potentio- 
meter R -123B will be at its most posi- 
tive value at the extreme of right 
hand travel and is applied to the 
horizontal deflection plate connected 
to pin 11. At the same time, the op- 
posite deflection plate is at its max- 
imum negative value in the same 
position of the control. These positive 
and negative voltages aid each other 
in controlling the horizontal motion 
of the electron beam. 

This action is often referred to as. 
"push-pull" by various writers. How- 
ever, there is no identity between this 
type of push-pull circuit and the one 
used in audio. 

[To be continued] 
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SERVICING 
TAPE RECORDERS 

by C. A. TUTHILL 

PART 4 

Operation and adjustment of the Concertone Model RP -401-C magnetic tape recorder 
is discussed in this fourth installment on tape recorders. Throughout the article 
explanations of various circuits and their functions are given by the author. 

THE Concertone tape recorder 
Model 1401 employs an elec- 

tronic unit (RP -401C) and a power 
supply (PS401). The two are inter- 
connected by a six conductor cable 
as indicated in Fig. 1. The electronic 
unit (RP -401C) is comprised of three 
sections: 

A. Recording Amplifier 
B. Playback Amplifier 
C. Bias and Erase Oscillator 

Circuit details of these three sec- 
tions are discussed in a later section. 

Switching System 
A switching system has been in- 

cluded for adaptation of the Concer- 
tone to a custom-built installation. 
The switching system is grouped into 
three sections which function as now 
listed: 

1. Record Position - Applies screen 
voltage to the oscillator tubes causing 
them to generate a sixty kilocycle 
(50V/8ma) bias current to the record 
head. Applies plate voltage to the final 
record amplifier tube (12A137, second 
section). Connects playback amplifier 
output (12AX7) to output jack. 

2. Standby Position - Oscillator 
and final record tubes are disabled. 
Low input jack is connected straight 
through to the output jack enabling 
an external power amplifier to be 
used for normal listening. With the 
tape recorder turned OFF this 
amounts to a shorted link in the audio 
system. With the recorder ON, the 
microphone channel is alive and 
therefore feeds amplified microphone 
output to an external power ampli- 
fier for monitoring purposes. For this 
function, this manufacturer offers a 
model MA 601 monitor amplifier. 

3. Playback Position - Oscillator 
and final record tubes are disabled. 
Playback amplifier output is connect- 
ed to the output jack indentically as 
under condition (1) above. 

Input. Stages 
The record amplifier employs two 

dual triodes (12AX7 and 12A137). 
The first two stages are of standard 
unequaled high gain design employ- 
ing a 12AX7 hi -mu dual triode con- 
nected in cascade to drive the final 
record current stage. The cathode 
of the first stage is heavily bypassed 
by a 20 if capacitor for reduction of 
hum and extraneous noise. The low 
level input jack is shorted out when 
not used for microphone pickup. 
Otherwise the first 12AX7 section 
provides preamplification. The higher 
input jack is connected to the second 
stage grid (12AX7) through a 500k 
level control which serves whether 
one or both initial stages are used. 
Both the high and low inputs are of 
0.5 megohm impedence. Accessory in- 
put and output transformers of the 
plug-in type are available for the 
matching of 500/600 ohm unbalanced 
lines. The gain per stage for the first 
and second stages is approximately 
fifty and is essentially flat with re- 
spect to frequency. 
Level Indication 

Stages three and four employ a dual 
triode medium -mu tube (12AÚ7) 
which serves two functions. The ear- 
lier section, as shown in Fig.1, is con- 
nected as a diode and serves as a 

rectifier for the record level indica- 
tion circuit. Voltage from the record 
current amplifier (final stage) is sup- 
plied to the diode section (12A117) 

and the diode plate return is through 
the 10 megohm resistor shunted by 
an 0.02 µf capacitor. 

When a sudden voltage appears 
across the diode, the capacitor takes 
a charge and rapidly builds up a 
negative voltage. This negative volt- 
age is fed to the record level indicator, 
(6E5, eye -tube) which varies its sha- 
dow pattern thus indicating relative 
voltage. The capacitor charges rapid- 
ly through the diode but discharges 
slowly through the 10 megohm resis- 
tor. The result is a floating action 
which does not offer eye strain to an 
operator riding gain. Full eye closure 
(6E5 is obtained when a five millivolt 
signal is introduced into the High 
Gain input. When a crystal micro- 
phone is used, the 470k low noise 
resistor provides a return grid path. 
When a microphone is not used, it is 
advisable to keep the Low Gain input 
shorted in order to minimize thermal 
noises while recording from a radio 
or other high level source. The Low 
Gain input requires a signal of ap- 
proximately .25 volts for full eye 
closure. 

Record Head Drive 
The second section of the 12A137 

tube serves the final equalized stage 
providing adequate current to drive 
the record head. The cathode return 
of this final stage is through a 15k 
resistor bypassed by an LC resonant 
circuit comprised of a 22mh induct- 
ance and two capacitors, .004 µf and 
.01 pf respectively. At the lower fre- 
quencies a negative feedback voltage 
is developed (series feedback) across 
the 15k resistor which reduces the 
stage gain by over 20db. Distortion 
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Fig. I. Concertone Model RP -401-C diagram of amplifier and power supply. 

is minimized due to this feedback. 
As the frequency increases, the by- 
passing action of the shunt LC cir- 
cuit increases. This action reduces 
the amount of negative feedback and 
therefore increases the stage gain. 
When the frequency of resonance is 
reached, the feedback becomes neg- 
ligible and the stage gain maximum. 

The resonant frequency of the LC 
circuit changes with the position of 
the speed control switch. For a tape 
travel of 15 inches per second the LC 
circuit is tuned to 15 kilocycles. 
When the machine is operated for a 
7.5 ips tape speed, an additional .01 
µf capacitor is connected into the LC 
circuit causing it to be resonant at 
approximately eight kilocycles. The 
resultant curve of record current 
versus frequency closely follows that 
recommended by NAB. 

Bias & Erase Oscillator 
This is one of the most critical 

units of a tape recording system. The 
amount of ambient hiss heard during 
playback is largely determined by the 
accurate adjustment and application 
of this unit to the system. Supersonic 
oscillators used for this function must 

be capable of excellent waveform out- 
put. In this case two 6AR5 tubes 
are connected as shown (Fig. 1) to 
form a balanced circuit employing 
cathode bias. Adequate erase current 
is assured since the erase head wind- 
ing carries the plate current of both 
tubes and thus forms part of the 
oscillating circuit. The balancing con- 
trol between the 6AR5 tubes corrects 
for difference in emissions of dif- 
ferent tubes and should be adjusted as 
described under Noise Adjustment. 

The oscillator coil primary is 
wound with a bifilar grid winding 
having essentially unity coupling be- 
tween the grids for both inductive 
and capacitive factors. The iron core 
placement is variable. The secondary 
winding is so wound the coupling is 
almost entirely inductive. In series 
with the record head winding, this 
secondary coil supplies the record 
head with a 60kc bias. Since erasing 
power drops rapidly as frequency in- 
creases the bias frequency should 
not exceed 60 kc. 

Bias current through the record 
head winding is normally eight milli- 
amperes. This may be measured by 
connecting a 250 ohm resistor in series 

o 

OUTPUT 

with the record return lead (black) 
and measuring the voltage with à 
calibrated oscilloscope. The resultant 
voltage readings are converted to 
current merely by application of 
Ohm's law. In addition to the super- 
sonic bias current a slight component 
of direct current of variable direction 
and amplitude traverses the record 
head winding. This latter current is 
used as a corrective bias element to 
reduce any unbalances in the record 
head circuit to a negligible level. 
Servicemen are WARNED that plate 
voltage remains on the erase coil 
during the Standby and Playback 
modes of operation. 
Playback Amplifier 

The playback amplifier is electrical- 
ly separated from the recording am- 
plifier. Signal pickup from the Re- 
produce head is applied directly to 
the grid of one half of a 12AX7 
double diode. The second half of this 
tube is not used. This high gain stage 
supplies its flat response to another 
12AX7 double diode connected as a 
cascade amplifier having both low 
frequency and treble equalization. 
Level control of playback is a 500k 
variable resistor inserted between the 
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first and second stages of the ampli- 
fier. 

The recording deficiency for low 
frequencies, characteristic of mag- 
netic tape, must be corrected during 
reproduction. Post -emphasis is there- 
fore introduced through an amplifier 
having greater gain output for the 
lower frequencies. In this case this 
correction is accomplished through 
the RC network consisting of a two 
megohm resistor, .003 µf capacitor 
and 5600 ohm resistor introduced be- 
tween the first and second sections 
of the second 12AX7. Shunted across 
the two megohm resistor is a small 
variable trimmer capacitor which al- 
lows for fine adjustment of treble 
response or high frequency gain. 

The output stage (12AX7) is a 
modified cathode follower with con- 
siderable cathode degeneration result- 
ing in a minimum of distortion. The 
cathode bypass capacitor (.002) re- 
tards sensitivity of the output stage 
to a capacitive loading due to the 
use of a shielded cable between this 
amplifier and any external power am- 
plifier. Voltage at the output jack is 
between one and two volts RMS as 
measured with a high impedance VT 
voltmeter. Heaters are energized by 
filtered direct current for elimination 
of hum. 

Equalization 
In a previous item of this series 

the need for equalization has been 
stressed. The reader may recall that 
an unequalized output from a tape 
reproducer is proportional to frequen- 
cy up to the point of optimum output. 
This point is approximately three 
kilocycles for a tape speed of 15 inches 
per second. An unequalized output 
would be inversely proportional to 
frequency above the optimum point. 
The corrective system of equalization 
used in this instrument is to provide 
most of the required treble boost with- 
in the circuits of the recording am- 
plifier. Necessary bass boost is de- 
rived from the circuits of the play- 
back amplifier. Response is not only 
flattened out but the drooping play- 
back curve attenuates thermal noise 
within the amplifier and also the hiss 
inherent in the tape output. 

The bass boost (around 30 decibels) 
included in the Concertone playback 
amplifier circuits will not appreciably 
vary in value with time or with wear- 
ing of heads and therefore is not made 
adjustable. The treble boost included 
in the recording amplifier is set at 
the factory and should not be altered 
unless the peaking coil or its associ- 
ated capacitors are replaced. How- 
ever, the treble response is an element 
subject to change for various reasons 
including head wear. Therefore a 

rather wide range treble adjustment 
has been included in the playback 
amplifier circuits as detailed under 
Playback Amplifier. 

Noise 
Various steps have been taken to 

decimate output noise. The 100k plate 
resistor in the first stage is of a 
special low noise type and should be 
replaced only by another of the same 
type. Due to the very high gain in- 
herent in tape machines, other resis- 
tors must be reasonably quiet. If out- 
put noise increases after a period of 
time, first check the tubes then the 
resistors. A noisy resistor can be in- 
dicated by an irregular frying noise 
lower in pitch than normal tube hiss. 
A leaking capacitor can cause a re- 
sistor to appear noisy due to ab- 
normal direct current allowed to pass 
through the leaking capacitor. The 
.003 if capacitor in the RC equalizer 
circuit is the most critical and should 
be suspected first in the event of noise 
not chargeable to resistors. 

"How about a little kiss, Mary? Say 
about 120 volts D.C.?" 

Noise Adjustment 
To adjust the erase balance control 

between the cathodes of the two 6AR5 
oscillators, disconnect the record head 
by pulling off one of the leads. With 
the record level control in the OFF 
position, adjust the erase balance 
control until the noise level is min- 
imum. A definite null should be found 
at some position on the variable con- 
trol unless the record head has become 
permanently magnetized. 

After the erase circuit is balanced, 
reconnect the record head and vary 
the 25k noise adjustment until the 
residual noise from the oscillator 
drops to a negligible point. In Fig. 1, 
this noise adjustment is shown be- 
neath the record head. During these 
adjustments the playback level should 
be above normal to aid acuity. 

The hum adjustment consists of a 
piece of magnetic steel material fas- 
tened by a screw on the pressure arm 
assembly. This factory adjustment 

should not require attention unless 
a motor has been replaced. In case 
of necessary adjustment, first start 
and run the motors as they would be 
in normal use. Connect an oscillo- 
scope to the playback amplifier output 
and move the piece of steel material 
around until the lowest hum level is 
attained. 

Head Alignment 
The three magnetic heads of this 

machine are enclosed within one hous- 
ing but individually mounted on ad- 
justable saddles in order to allow for 
azimuth correction. To align these 
heads so that their gaps are precisely 
vertical, a true test tape must be run 
through and several checks made. 
The test tape should contain a con- 
stant tone of 10,000 cycles and be 
recorded on a machine which is known 
to be in true vertical alignment. The 
machine to be checked for head align- 
ment should be threaded with the 
test tape and run normally under 
Playback mode of operation while the 
playback head is adjusted for max- 
imum output by slowly turning the 
non -spring loaded screw holding the 
playback head clamp. Accurate ad- 
justment calls for an output meter 
but the ear is a fair substitute. 

Reload the machine with virgin 
tape and set the control to the Record 
position. Introduce a 10 kc signal 
from an oscillator to the High Level 
input and start recording. During 
this action adjust the record head 
for maximum output from the play- 
back amplifier. Bear in mind the time 
delay between tape contact with 
Record and Playback heads. If the 
Record head is slightly swung back 
and forth, proper allowance for this 
factor can be included in the final 
adjustment. The azimuth of an erase 
head is not critical and can adequately 
be set by eye. 

When new heads are installed or 
similar changes are made an overall 
frequency response cheek should be 
taken. To accomplish this, make a 
recording of 1000, 8000 and 15,000 
cycles at a level so low that the level 
indicator eye barely starts to show 
indication during the recording of 
1000 cycles. Play this tape back and 
measure the relative output of the 
three frequencies using a high im- 
pedance vacuum tube DB meter or 
an oscilloscope. Measurements are 
made under Playback conditions in- 
stead of Record in order to prevent 
bias leakage from affecting the read- 
ings. 

If the comparative readings are 
more divergent than allowable, ad- 
just the treble control until the read- 
ings agree closely. Bear in mind that 

[Continued on page 40] 
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MEN OF RADIO 
1'.l1tT 6 

MUCH of the research and im- 
provement in radio between 

1907 and 1920 centered around the 
improvement of the DeForest audion. 
This statement is not to be miscon- 
strued; there is no attempt to de- 
preciate the importance of DeForest's 
invention, but like many other great 
discoveries it was not given to the 
world in a perfected form. This lack 
of perfection would be most likely 
to exist in such a complex, delicate 
device as the electron tube. 

The early tube had a number of 
weaknesses, and chief among these 
was its inability to handle appreciable 
amounts of power. Then too, the fila- 
ment which at that time served as the 
direct source of electrons, needed 
improvement. It was quite delicate, 
short-lived and required the expendi- 
ture of considerable power for the 
quantity of electrons released. 

It would be almost impossible to 
consider the evolution of the electron 
tube without keeping in mind its 
relationship to the progress of the 
incandescent lamp. Remember that 
experimentation in lamp improvement 
in 1883 led to the discovery of the 
principle upon which the operation of 
the tube is based. Furthermore, the 
lamp and the tube are almost insep- 
arable when considered from one point 
of view: both depend for their func- 
tioning upon an exceedingly fine, del- 
icate conductor, the filament. There- 
fore it is logical to expect that as 
the lamp filament developed, so did 
the tube. 

Original Edison lamps used fila- 
ments made of carbon-quite fragile, 
and having a life span that was all 
too short. Edison and those who fol- 
lowed him worked for two decades 
in an attempt to lengthen the life of 
the carbon filament lamp, and at the 
end of that time they had succeeded in 
extending it to 600 hours. The great 
inventor then thought that the ulti- 
mate had been attained. In his opi- 
nion, the lamp reached such a stage 
of perfection that no further improve- 
ments were likely. 

Then, about 1905, the metallized 
filament lamp made its appearance. 

by WILLIAM U. WELLMAN 

In this installment the contributions of Dr. W. D. Cool- 
idge, Dr. Irving Langmuir, Dr. H. D. Arnold, and Dr. A. W. 
Hull are traced, as the vacuum tube is brought to a point 

of high efficiency by improved vacuum processes. 

(Courtesy General Electric Co.) 

Dr. William David Coolidge 

This lamp had a carbon filament that 
had been passed through the intense 
heat of the electric furnace and in 
the process took on a metallic appear- 
ance. It was fairly successful, and 
sold well for a dozen years or so, un- 
til it was crowded out of the market 
by the tungsten -filament lamp. Mean- 
while, European lamp manufacturers 
had offered several types of true met- 
al -filament lamps, among which were 
the tantalum and osmium types. 
While these were satisfactory on the 
direct current so prevalent in Europe, 
their life span was markedly shorter 
when used on alternating current. 

The European attempts, however, 
apparently stimulated thinking of 
lamp engineers in this country; evi- 
dently a true metal filament was the 
answer, but which metal to use was 
the problem. Tungsten was the logical 
choice for the simple reason that 
tungsten has a melting point higher 

than that of any other metal-about 
3350 degrees, centigrade. Obviously, 
such a metal could easily withstand 
the high temperatures produced by 
incandescence. Tungsten, however, 
has another property which compli- 
cated matters ; it is extremely diffi- 
cult to work. For a while, an attempt 
was made to unravel the knotty prob- 
lem by using powdered tungsten, held 
together by a binder. The resulting 
product was squirted through a die 
and resulted in a reasonably good 
filament. 

Wm. D. Coolidge 

Dr. William D. Coolidge, of the 
General Electric research staff recog- 
nized the desirable properties of tung- 
sten, but thought that a much better 
method of using it might be devised. 
Coolidge, a graduate of Massachusetts 
Institute of Technology, had majored 
in electrical engineering and received 
his doctorate at Leipzig, Germany in 
1899. After joining the G -E staff, he 
went abroad to study European Iamp 
developments. 

The most advanced thinking on the 
subject of tungsten inclined toward 
the view that impurities in the metal 
interfered with its workability, but 
Coolidge was not convinced and later 
was able to show that the excessive 
brittleness of the metal was an in- 
herent quality, rather than the result 
of any impurities. 

After two years of experimentation, 
Dr. Coolidge created what amounted 
to a metallurgical marvel-ductile 
tungsten that could be drawn through 
dies into wire just like other metals. 
In so doing, he supplied the ground- 
work for present day lamp and tube 
production. His procedure reversed 
usual metallurgical methods; most 
other metals became harder and lost 
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their ductility when worked upon. 
Normal workability was then restored 
by heating or annealing. Tungsten, 
by way of contrast, lost its ductility 
after heating. The process of making 
ductile tungsten is quite complicated, 
but reduced to simplest terms the 
steps are about as follows. The oxide 
of tungsten is reduced in hydrogen, 
leaving tungsten powder which is then 
pressed into slugs in molds. The tung- 
sten slugs are hardened and sintered 
by heating. During sintering, the 
grains of tungsten "grow" together. 
Swaging by rapid -acting power -driven 
hammers is the next step. This is 
repeated many times, until the ingot 
has been reduced to a rod about 1/25 
of an inch in diameter. Finally, the 
rod is drawn into wire while subjected 
to heat; during this step, the dies 
as well as the tools used to grasp the 
tungsten must also be kept heated. 
It is interesting to note that in de- 
veloping the process, Dr. Coolidge 
really produced a new kind of tung- 
sten. The metal had always appeared 
in crystalline form; his tungsten was 
fibrous. 

Significant as Coolidge's work was, 
it did not constitute his sole con- 
tribution to the electronic art. Closely 
allied to radio is the vast field of 
x-ray work; in fact, industrial uses 
of x -raya are an important branch of 
industrial electronics. Once he had 
solved the lamp filament problem he 
delved into a study of the use of tung- 
sten as a target material in x-ray 
tubes. From then on, this great in- 
vestigator -spent most of his time in 
developing x-ray apparatus and tech- 
nique. Very little was then known of 
proper safeguards, with the inevitable 
result that he developed a case of 
x-ray burn which fortunately was 
cleared up by the eminent Dr. Francis 
Williams. Coolidge produced the radi- 
cally new type of tube which bears his 
name and the utilization of the rays 
passed from an art into a science, 
largely as a result of his efforts. 

The tungsten filament resulted in a 
vacuum tube that had a satisfactory 
life span, but there still remained the 
problem of higher efficiency in elec- 
tron emission for the wattage expend- 
ed. Tubes of the early broadcast period 
had to be operated at such' high tem- 
peratures that the filament gave off 
a considerable amount of light. Old- 
timers will surely remember the illu- 
mination provided by the UV -200A 
(OOA in present day numbering sys- 
tems). Other researchers who followed 
Coolidge developed the thoriated fila- 
ment, which could be operated at a 
much lower temperature. Finally, the 
much more efficient oxide -coated fila- 
ment material made its appearance, 

the latter being suggested by Dr. 
H. D. Arnold. 

Early experiments with the De. 
Forest audion indicated that in its 
original form it was wholly unsuited 
to the job of power amplification be- 
cause the plate potential was limited 
to about thirty or forty volts. When- 
ever the plate voltage was raised above 
that value, the tube showed a blue 
glow or "haze"; operation became 
erratic and in a short time the tube 
reached the end of its life. In that 
early day, theories concerning the 
operation of tubes pointed to a small 
quantity of residual gas as being 
essential to performance. In other 
words, it was thought that if a rela- 
tively good degree of vacuum existed 
within the envelope the tube would 
not function correctly. It should be 

courtesy Grneral Electric Co.) 

Dr. Irving Langmuir 

noted; parenthetically, that at that 
time suitable' equipment for develop- 
ing a degree of vacuum approaching 
that presently used was totally lack- 
ing. 

H. D. Arnold 
One of the earliest experimenters 

to tackle the problem of improving 
the audion was Dr. H.D. Arnold, of 
the Bell Telephone Laboratories. Dr. 
Arnold was, of course, interested in 
improving the tube primarily for use 
in long-distance telephone work. One 
of his assignments was the design of 
amplifiers for use on long lines, and 
he soon recognized and attempted to 
overcome the weaknesses of the then 
available tubes. He had just completed 
courses in electronic physics under the 
noted Dr. Robert A. Millikan, and ap- 
proached the problem of amplifier 
design with a totally new view. He 
felt that the tube should be operated 
under purely thermionic effects, corn- 

pletely divorced from the complica- 
tions of gas within the envelope. Of 
course, in *order to realize such con- 
ditions, the gas would have to be 
almost entirely removed, and this he 
set about to accomplish. His aim was 
to remove all possible traces of residu- 
al gas through the use of improved 
methods of exacuation, and in this 
aim he succeeded. 

Irving Langmuir 
At about the same time (1912) 

Dr. Irving Langmuir, of the General 
Electric Company, was working on 
the identical problem. Langmuir was 
born in Brooklyn, N.Y. on January 
31, 1881, the son of Charles and Sadie 
Langmuir. His first scientific experi- 
ment ended almost disastrously when 
he *as six. He too ka deep whiff from 
a bottle of chlorine, probably inspired 
by his scientific -minded brother, 
Arthur. Part of Langmuir's early 
education was received at a small 
boarding school in a suburb of Paris. 
Concerning that period, he wrote: 
"....being an American and having 
a friend who was influential with the 
head of the school, I was freed from 
much of the absurdly rigorous dis- 
cipline to which the French boys 
were subjected. Thus I could spend 
time alone in the school laboratory 
and was encouraged by one of the 
teachers to learn the use of logarithms 
and solve problems in trigonometry, 
subjects not required by the curri- 
culum." 

Langmuir completed his education 
at Chestnut Hill Academy, Pratt 
Institute, in Brooklyn, N.Y. and at 
the Columbia School of Mines. Ho 
received his M.A. and Ph.D. degrees 
at Gottingen, Germany in 1906. For 
the next three years he taught chem- 
istry at Stevens Institute, then joined 
the research staff at General Electric. 

Upon his entrance into the labora- 
tory he became intensely interested 
in the problem of incandescent lamp 
blackening and other phases of lamp 
development. It is more than possible 
that Langmuir's outlook on the lamp 
problem was influenced to some de- 
gree by his studies, in Germany, un- 
der the eminent Professor Nernst, 
inventor of a well-known lamp of 
that day. Many lamp engineers be- 
lieved that premature blackening of 
lamps was due to the imperfect vacu- 
um attainable at that time, but Lang- 
muir did not wholly agree with this 
theory. In his own words, he felt 
that he did not know "how to pro- 
duce a better vacuum and instead 
proposed to study the bad effects of 
gases by putting gases in the lamp." 
He went on to say that "if you have 
in lamps a vacuum as good as you 
know how to produce, but suspect 
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that the lamp would b@ better if you 
had a vacuum, say, one hundred times 
as good, it may be the best policy to 
....destroy the vacuum deliberately 
....and you may then find that no 
improvement in vacuum is needed.." 
This method of purposely studying 
the bad effects of an unwanted con- 
dition when unable to correct it led 
to the invention of the gas -filled in- 
candescent lamp. and resulted in a 
tremendous gain in efficiency in cer- 
tain types. 

But in spite of Langmuir's unor- 
thodox approach to the problem of 
lamp evacuation, he eventually got 
around to the improvement of vac- 
uum, not only in lamps but in elec- 
tron tubes as well and thereby paved 

, the way for the introduction of high - 
power tubes. He was attracted to elec- 
tron tube research through meeting 
Dr. Alexanderson, who was then con- 
sidering the use of DeForest audions 
in controlling the output of his alter- 
nator. He agreed with other scientists, 
including Arnold, that residual gas 
was not at all essential to the per- 
formance of tubes. By this time, he 
had acquired considerable knowledge 
and experience in methods of produc- 
ing a high degree of vacuum in lamps. 
One of his developments, the mercury 
condensation pump, was capable of 
exhausting a lamp or tube to a higher 
degree than ever before achieved. The 
basic principle of this pump is shown 
in Fig. 1. Many previous methods of 
producing a vacuum were based upon 
purely mechanical means, while Lang- 
muir's pump depended for its opera- 
tion upon the fact that mercury va- 
por, when condensed, will remove 
gases from a chamber. When heat is 
applied at the lower end of the pump, 
the mercury, M, is vaporized. The 
vapor rises through the inner cham- 
ber, A, until it reaches the baffle, B. 
Here is recondenses, due to the cool- 
ing effect of the outer water jacket 
and is diverted downward by the baf- 
fle; the condensed mercury then re- 
turns to M, where it is reused. As the 
condensed vapor falls, it takes with it 
particles of air or other gases removed 
from the vessel to be evacuated 
through the intake; these gases are 
then drawn out through the discharge 
line by a mechanical pump. 

Through the use of his improved 
methods of evacuation, , Coolidge 
proved what he had already suspected: 
that residual gas in a tube has no 
effect on the emission of electrons, 
since this is primarily dependent upon 
the filament material and the filament 
temperature. He learned one more 
thing that was to have a profound 
effect upon the future of electronics, 
especially in the industrial field. This 

(Courtesy General Electric Co.? 

Dr. Albert W. Hull 

was the fact that residual gas in a tube 
does effect the passage of electrons 
from filament to plate. The residual 
gas, he found, is ionized by the elec- 
trons and the gas molecules, through 
ionization, lose one electron, thus 
making them positive. These positive 
ions serve to neutralize the "space 
charge" existing in the tube, and it 
is the space charge which reduces 
electron flow and attainable power. 
Dr. Langmuir may be regarded as 
the discoverer of the space charge 
effect and his discovery led indirectly 
to important developments in another 
field, for when he told Dr. Coolidge 
of his discovery, the latter applied 
it in making revolutionary changes 
in x-ray tubes. 

Fig. 
mu ir 

I. Simplified diagram of Lang - 
Mercury Condensation vacuum 

pump. 

Langmuir carried his research to 
the point where he was able to demon- 
strate that when the electrodes of a 
tube were placed closer together, a 
sufficient quantity of electrons could 
be pulled across the space so that a 
high current could be carried. Fur- 
ther, his techniques permitted the 
use of higher voltages and the higher 
current plus higher voltage of course 
meant high power. Through these dis- 
coveries, Langmuir provided radio 
broadcasting with the indispensable 
tool 'it was destined to need just a 
few years later. 

Together, Coolidge, Arnold and 
Langmuir provided the industry with 
tubes that were far ahead of earlier 
types. Both Arnold and Langmuir 
attempted to patent the discoveries 
they had made, but both failed. This 
was not the first time that two radio 
pioneers had worked for years upon 
similar ideas, and it was almost in- 
evitable that their rival claims would 
end in litigation. The patent contest 
dragged on for years until, in 1931, 
the U.S. Supreme Court decided that 
the discoveries of neither scientist 
constituted invention. 

Arnold, Coolidge and Langmuir 
had just about completed investiga- 
tions that helped to perfect the vac- 
uum tube when World War I broke 
out in Europe. America for the first 
time became the arsenal of democra- 
cy and it soon became evident that 
large quantities of radio apparatus 
and tubes would be needed. 

One of the plants able to contrib- 
ute to this need was the Marconi 
manufacturing division at Aldene, 
New Jersey. Under the guidance of 
Roy A. Weagant, chief engineer, this 
factory alone turned out more than 
ten million dollars worth of appara- 
tus. This may not sound huge when 
measured by today's standards, but 
it should be remembered that the 
use of radio in the first world con- 
flict was on a scale much smaller than 
the one recently concluded and then 
too, the monetary value is expressed 
in 1914 dollars. Weagant, by the way, 
had been associated with Professor 
Fessenden at Brant Rock before join- 
ing Marconi. Another interesting 
sidelight is that Weagant once made 
an attempt to circumvent the De - 
Forest audion patents by designing 
a special type of tube in which the 
grid was wound on the outside of 
the glass tube. Of course, it was of- 
fered for sale as a Fleming valve. 
with only a filament and plate but 
presumably it was accompanied by 
an instruction sheet that told the pur- 
chaser just how to convert it into a 

three -electrode tube. Some of you 

[Continued on page 37] 
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LOOKING FOR 
7itouble? 

rr HE object of the quiz, as usual, 
is to pick out the best answer 

to each question and so find the 
trouble in the TV receiver which is 
being serviced. The receiver is on the 
bench and the questions follow the 
usual steps in TV trouble -shooting. 

Since the answers to some questions 
are given in the following question, 
each question should be answered be- 
fore going on. 

Type of Receiver: Tele -King, Model 
410. Split -sound receiver, a -c trans- 
former -type low voltage supply, kick- 
back high voltage system. 

Trouble: Sound O.K. Screen blank 
(no pix, no raster) 

1. As usual, the first step in 
trouble -shooting is to check the con- 
trols governing the fault which is 
indicated on the screen or by the 
sound. Since the fault is a blank 
screen, the intensity control is first 
turned to maximum. The screen is 
still dark. The horizontal drive con- 
trol is varied but has no effect. With 
the contrast control at maximum, 
sound is normal on all stations, but 
there is no picture or raster. On the 
basis of information on the screen, 
from the speaker, and from manipu- 
lating controls, the trouble can be 
in any of the following circuits: 

(a) CRT, low voltage, front end 
(b) High voltage section, low 

voltage supply, vertical sweep 
section 

(c) Horizontal sweep section, 
high voltage section, CRT 

(d) Video strip, low voltage sup- 
ply, high voltage section. 

2. In this type of receiver, there 
are 3 possibilities of trouble-the 
CRT, the high voltage section, and 
the horizontal sweep circuit. The 
next step is usually to try to narrow 
the possibilities, even before the usual 
tube changes are made. The first step 

No. ä 

by Cyrus Glickstein 
(Instructor, American Radio Institute) 

in eliminating the possibility of a 
defective CRT is: 

(a) Substitute new CRT 
(b) Check voltages around CRT 

socket 
(c) Check to see if CRT fila- 

ment is lit and make high 
voltage spark test 

(d) Adjust ion trap. 
3. The CRT filament was lit and 

a spark test (holding high voltage 
anode lead close to its connection 
point) showed no high voltage. For 
the time being the CRT is ruled out 
as a source of the trouble. Without 
high voltage the picture tube cannot 
be expected to operate. The next step 
is to check if there is high voltage 
a -c input to the plate of the high 
voltage rectifier, 1B3, and output 
from the plate of the horizontal out- 
put stage, 6BG6. 
The simplest way to check is: 

(a) Spark test with screwdriver 
at plates of 1B3 and 6BG6 

(b) Scope at both plates to check 
amplitude and shape of wave- 
form 

(c) A -C voltmeter at plates to 
check presence and amount 
of a -c voltage. 

(d) Resistance checks around 
the horizontal output and 
high voltage rectifier stages. 

4. Spark tests are made at the 
plates of the 1B3 and 6BG6 with n 
screwdriver. No sparks are present. 
The following tubes are changed- 
Horizontal oscillator, 6SN7, Hori- 
zontal output, 6BG6, Horizontal 
damper, 6W4, and the high voltage 
rectifier, 1133. It is still not possible 
to draw an arc with a screwdriver at 
the plate of the 1133 or the plate of 
the 6BG6. With the new tubes re- 
maining in the set, the next step is 
to check where the horizontal saw - 
tooth is being lost-the horizontal 

oscillator stage or the horizontal out- 
put stage. The quickest method for 
verifying this is: 

(a) Resistance checks around the 
horizontal osc. and horizon- 
tal amp. stage 

(b) Check for negative d -c volt- 
age on the horizontal ose. 
grid (pin 4, 6SN7, V-14) 
and on horizontal amplifier 
grid (pin 5, 6BG6, V-15) 

(e) Voltage checks around the 
horizontal osc. tube socket 

(d) Voltage checks around the 
horizontal output tube soc- 
ket. 

5. The horizontal output grid 
shows O v., indicating no sawtooth 
input. The horizontal oscillator grid, 
pin 4, shows O v., indicating the oscil- 
lator is not operating. Voltage checks 
are taken around the horizontal os- 
cillator tube socket and compared to 
normal readings (see Fig. 1). 

Readings 
Measured voltage given by Mfr. 

pin 1 - +15 v. not given 
2 - +90 v. +245 v. 

The 6SN7 is removed from the tube 
socket and the positive voltage on the 
first grid, pin 1, increases. Positive 
voltage is also found at the 6AL5 
tube socket (V-11, Horizontal phase 
detector). Pins 5 and 7 :+ 275 v. 
Pins 1 and 2; + 285 v. (normal read- 
ings - O v.) The 6AL5, which had 
not been changed before, is removed 
from its socket and voltages re -taken. 
There is now no positive voltage on 
the 6SN7 grid, pin 1, and no voltage 
on pin 5 and 7 of the 6AL5. Voltage 
on pins 1 and 2 of the 6AL5 remains 
high. The most likely trouble is : 

(a) C-331 shorted (between pin 
7 6AL5 and Sync Amp. plate 
circuit) 

(b) 6AL5 cathode to plate (pin 
5 to pin 2) short 
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Fig. I. Partial schematic of Tele -King Model 410 receiver. 

(c) C-321 shorted (between pins 
1 and 2 of 6AL5 and the 
junction of width control and 
horizontal output transform- 
er secondary 

(d) High resistance short be- 
tween grid (pin 1) and plate 
(pin 2) of 6SN7, horizontal 
oscillator V-14. 

Answers and Discussion 
Answer: I -c 

In TV receivers of this type - a -c 
transformer. low voltage supply, kick- 
back high voltage system - sound and 
blank screen indicate trouble in one 
of the following: CRT, high voltage, 
or horizontal sweep sections. With 
sound coming through, it can be as- 
sumed the front end and low voltage 
supply are functioning. A failure in 
the vertical sweep circuit or video 
strip should not cause a blank screen. 
Answer: 2-e 

With a blank screen, the usual 
procedure is to first eliminate the 
possibility of a defect in the CRT 
or its associated circuits. The first 
step is to see if the CRT filaments 
are lit. If lit, the next step is to see 
if there is high voltage d -c at the 
anode cap. This is simply done by 
turning set off. The high voltage 
anode lead is disconnected from the 
CRT and the rubber cap is held at 
its base with one hand. The set is 
turned on and the cap is brought 

close to its connection point. If there 
is a thin spark when the cap is about 
1/4" away from the connection point, 
high voltage d -c is present. Obviously, 
since the anode cap is a high voltage 
point, servicemen are careful jn 
handling it. The rubber cap provides 
sufficient insulation to prevent a 
shock. If there is high voltage and 
the filament is lit, but the screen 
blank, then the CRT tube or its cir- 
cuit must be causing the trouble.. In 
such case, the next step is to measure 
the voltages around the CRT socket. 
The CRT socket is removed, the set 
turned on, and voltage readings are 
taken from each pin in the socket 
to ground. As part of the voltage 
check, the brightness control is varied 
and the voltmeter kept in the cathode 
pin of the CRT to see if the voltage 
changes as the brightness control is 
rotated. As a general rule, the cathode 
to grid voltage should vary from close 
to zero to +50 v. or more. In most 
CRT's, approximately 50 v. of bias 
will cut the tube off. Occasionally, a 
defect in the brightness control cir- 
cuit keeps the tube at cut-off. If the 
tube socket voltages are normal, the 
next step is to check the placement 
of the ion trap. The trap is slowly 
revolved around the neck of the tube 
and slowly shifted back and forth. 
It is usually not advisable to rotate 
the ion trap as a first step unless it is 

obviously out of position. When tube 
socket voltages are O.B., there is high 
voltage at the cap, and rotation of 
the ion trap does not bring up bright- 
ness, then there are two possibilities 
of trouble - bad ion trap or bad CRT. 
Both should be changed in turn. It 
might be remembered that a CRT 
does not generally lose brightness 
suddenly, unless a filament opens. 

On the other hand, if there is no 
spark from the rubber anode cap 
when brought close to its connection 
point, then there is no high voltage. 
In such cases, trouble is indicated in 
a section which feeds into this point 
-either the high voltage section or 
the horizontal sweep section. 
Answer: 3-e 

A simple test to find if there is high 
voltage a -c input to the high voltage 
rectifier, 1B3, V-16, is to use a screw- 
driver with a heavy wooden or plastic 
handle. The screwdriver is brought 
close to the anode of the 1B3. When 
about " away, it should draw off 
a thin spark, if there is high voltage 
a -c input present. If there is such a 
spark but a blank screen, trouble is 
in the high voltage rectifier section. 
If there is no spark, the same test 
is made at the anode of the 6BG6. 
The spark here is normally smaller, 
about %", since the high voltage a -c 
here is smaller. If there is no spark 

[Continued on page 38] 
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SHOP NOTE 
Write up any "tricks -of -the -trade" in radio servicing that you have discovered. 
We pay from $1 to $5 for such previously unpublished "SHOP NOTES" found 

acceptable. Send your data to "Shop Notes Editor." 

Philco Model 41-605-Oscillation 
When this set comes in with oscil- 

lation at the high end of the dial and 
is using a 14AF7 tube in place of the 
type XXD, it can be eliminated by 
using a 5000 ohm resistor in the plate 

Recommended change in circuit 
values for Philco 41-605. 

circuit of the ose. section in place of 
the 10,000 ohm resistor used in the 
original circuit (R19 in the diagram). 

Submitted by 
George Raymond 
Biloxi, Mass. 

Clock Ticking in Pontiac Radio 

Believe it or not, this actually has 
occured on three different occasions 
to my knowldege in 1949-50 Poniac 
radios. I did not realize until re- 
cently that it was actually the clock 
ticking, and not a feedback condition, 
that was heard in the radio. I dis- 
covered the remedy and prompt- 
ly forgot about the incidents. Then a 

Pontiac owner in a nearby city came 
here with a complaint that his clock 
was ticking in his radio. My first 
impulse was to tell him that it wasn't 
possible but I remember that anything 
can happen in radio and usually does 
so I went out to listen to this. There 
it was, a perfectly good hillbilly tune 
being mared by the regular and mono- 
tonous click of the clock. It was then 
that it dawned on me that I had 
heard that song before, I removed the 
antenna cable and forced it back in- 
to the socket as far as it would go. 

That ended the trouble. Evidently 
there is a chemical reaction between 
the plug of the antenna cable and the 
jack on the radio that causes a high 
resistance joint. Strangely enough 
there was no motor noise present in 
the radio. The clock is completely 
shielded but is mounted on rubber but 
why the balance staff makes noise to 
begin with I guess I'll never know, 
but one thing certain it does make 
noise, when the clock stops the noise 
stops. 

Submitted by 
Wayne E. Lemons 
Buffalo, Mo. 

Carbon Tet Affects Plastics 

I have found that several of the 
new "portables" out, have cases made 
of plastic which is dissolved by carbon 
tetrachloride. So when you're repair- 
ing a portable and cleaning a switch 
with carbon tetrachloride be careful. 
It will permanently mar the finish of 
the case. 

Submitted . by 
Thomas D. Hefter 
Compton, Calif. 

Pix Tube Shorts 

Evtry once in a while a TV set is 
encountered where the focusing and 
brightness controls have no effect on 
the beam, and the picture appears 
smeared on the screen with a paint 
brush. Usually, a resistance check 
between control grid and cathode of 
the CRT will show a conducting path 
of a few thousand ohms, thus indica- 
ting a particle of conducting ma- 
terial is shorting the two elements. 
While a new CRT will solve the prob- 
lem, we have been able to salvage a 

few hundred additional hours of life 
from these tubes by burning out this 
"short". 

The base was removed from a de- 
funct octal tube and two pieces of 
HV line soldered to pins 4 and 6. The 
other ends of these wires were ter- 
minated with test clips. To use the 
device for the purpose outlined above 
is a simple master. 

With the TV set turned off, the 
5U4G is removed and the base plug- 

ged in its place. The socket is then 
slippsd off the CRT and the leads 
from the test base connected to the 
cathode pin and control grid pin 
(CAREFUL). The TV set's switch 
is then flipped on and off, rapidly 
ONCE. A resistance measurement 
will tell you whether the particle has 
been burned out, or if another treat- 
ment is necessary. It really works and 
takes up little room in the kit. 

Submitted by 
C. 11'. Bacon 
Fair Lawn. N. .1. 

G. E. Model -810 Flyback transformer 
trouble 

A G. E. Model 810 came in the 
shop with horizontal streaks about 
one-half to three-quarters of an inch 
apart, the left edge of the raster was 
sawtoothed and the circular portions 
of the patterns looked similar to gear- 
wheels. As the brightness control was 
turned up the effect would get worse, 
as the brightness was turned down 
the trouble would almost correct it- 
self at the point just before the pic- 
ture got too dark to be seen. Wave- 
forms taken thru the entire horizontal 

Raster pattern and circuit detail of 
open 810 trans. winding. 

circuit showed spurious oscillations. 
Measurement of the high voltage at 
the anode of the CRT showed 6000- 
6750 volts (depending on the setting 
of the brightness control) rather than 
9000 volts given in the service notes. 
Resistance measurements showed an 
open winding in the flyback trans- 
former between the cap of the 1B3 
GT and the center tap of the primary. 

Submitted by 
John Wiremann 
New York City 
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NSW PRODUCTS 
RCA INDOOR -OUTDOOR LIGHTING 
ARRESTER 

A new, improved lightning arrester de- 
signed for outdoor as well as indoor use, and 
patterned after RCA's time -tested indoor 
lightning arrester, used in nearly a million 
homes. has been developed and is now being 
marketed by the RCA Tube Department. De- 
signed to fit quickly and easily into TV and 

111 in.tallations, this newest arrester (215X1) 
is listed by the Underwriters Laboratories for 
both indoor and outdoor mounting. 

An inexpensive plastic and metal device. 
the new lightning arrester is designed to 
match 300 -ohm transmission lines, such as 
the RCA "Bright Picture" line. The device 
uses the familiar RCA method of attaching 
the arrester to the transmission line so that 
it does not have to be cut or spliced. The 
transmission line is simply placed in an open 
slot in the plastic body, and the plastic cap 
is screwed down firmly, causing four prongs in 
the device to pierce the insulation and con- 
tact the wires. 

Suggested list price of the new lightning 
arrester (215X1), which will be sold through 
RCA Tube distributors, is $1.10. 

PORTABLE 3" OSCILLOSCOPE 
Called the Model 380 "Miniscope", this fine 

new instrument has frequency coverage to 
2.5 me and features: Sensitivity of 0.1 HMS 
volts per inch * Direct connection to CR 

tube elements * Provision for Z-axis mod- 
ulation * Telescopic light shield. Shock mount- 
ed and housed in a strong moisture -proof 
aluminum case. This highly accurate and de- 
pendable instrument is built entirely of high- 
est quality components. Though designed to 
exacting military specifications, the Model 

380's versatility makes it an ideal, low-cost 
'scope for industrial and laboratory engineer- 
ing use. Built in a handy, portable size, nar- 
rower than a telephone -6" W. x 9" H. x 
13t/ß" D.; weighs only 14 pounds, leads included. 

For complete information, write The Hickok 
Electrical Instrument Co., 10533 Dupont Ave- 
nue, Cleveland 8, Ohio. 

NEW DU MONT DEFLECTION 

TRANSFORMER 
\ era I)e Met Horizontal Deflection Out- 

put and High Voltage Transformer known as 
the Type H1A1 is now available to the trade 
for conversion or replacement purposes, as 
announced by E. B. Hinck, Sales Manager of 
Electronic Parts, Allen B. Du Mont .Labora- 
tories, Inc., 35 Market Street, East Paterson, 
N. J. 

The new type H1A1 features a high -effici- 
ency design utilizing a Ferrite core and spe- 
cial windings. It is capable of supplying 12 
to 13 kilovolts to a 70° tube with ample hor- 
izontal size. The new Du Mont Flyback is 
ideal both mechanically and electrically for 
quick, easy conversion of a TV receiver using 
smaller size C.R.T. to the larger modern size. 
Mounting has been so designed so that the 
unit lends itself to either horizontal or vertical 
mounting without any special hardware. Holes 
are provided for the use of =8 selftapping 
screws. 

Through the utilization of the Ferrite core 
and special windings, size and weight have 
been kept to a minimum, while the dependa- 
bility and life have been greatly Increased 
over previous flyback designs. 

AUTOMATIC, SELF -FOCUSING 

ELECTROSTATIC TV PICTURE TUBE 
James B. Lindsey, V.P. in charge of Thomas 

Electronics Inc. Engineering Staff and De- 
velopment Laboratories holds the new Thomas 
Automatic, self -focusing electrostatic TV pic- 
ture tube. 

Shown iith him is Robert E. Burrows, Sales 
Manager for Thomas, holding the focus coil 
and potentiometer which, with the new tube, 
are no longer necessary components within 
the set, 

In a statement to the industry. Mr. Lind- 
sey said that this tube which operates on a 
low voltage, is totally unaffected by normal 
line voltage changes or anode voltage fluctua- 
tions and will not drift out of focus. He said 
that the significance of this tube to set 
makers is self-evident: set design is simplified 

due to the low voltage requirement and eli- 
mination of focus coils, potentiometers and 
focus leads to power supplies. Obviously, there 
is a significant saving of critical material. Re- 
sultant lowered costs, the new ease of opera- 
tion and higher performance standards will 
enhance consumer satisfaction in set own- 
ership. 

PORTABLE TUBE CHECKER 
A new portable checker for picture tubes 

selling for the low price of $28.75 has just been 
announced by the National Union Radio Cor- 
poration, 350 Scotland Road, Orange, New 
Jersey. 

Both rugged and compact in design, the 
N.U. Cathode Ray Tube Checker is designed 
for use not only in the shop but also in the 
customer's home. This new checker will en- 
able the serviceman to determine in the home 
whether or not the picture tube is defective. 
As the N.U. checker tests independently of 
the set, it is not necessary that the TV set 
be in an operative condition. 

The dealer and distributor can test picture 
tubes in the carton without removal, thus mak- 
ing it possible to easily check for damage in 
transportation. 

CHANNEL CONVERTER FOR USE WITH 
TACOPLEX SYSTEM 

In the development of community master an- 
tenna systems, the losses of signal strength at 
the higher TV channel frequencies when being 
transmitted through long lengths of cable 
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have presented some problems. In order to 
overcome this difficulty, Technical Appliance 
Corporation, Sherburne, N. Y., manufacturers 
of the Tacoplex Antenna Distribution System 
and Taco Antennas, have designed a Channel 
Converter. 

The new Taco Channel Converter for use 
with the Tacoplex System beata the higher 
channel signals down to a low -band open 
channel. For example: if Channel 13, is oper- 
ating in a region where the only other chan- 
nel is 4, the Channel Converter at the antenna 
station converts the signal to Channel 2 and 
transmits that signal through the cables. The 
receiver operator tunes his receiver to Chan- 
nel 2 to pick up the Channel 13 signal. 

The converting is done by means of a crys- 
tal oscillator so that there is no drift in the 
frequency. Power connections are provided 
from the Tacoplex Amplifier Chassis for this 
unit. 

NEW TRIPLETT WATT-VOLTMETER 
The Triplett Model 660 Load -Check permits 

every radio technician and TV serviceman to 
service by power consumption measurement 

-simplest and quickest of all methods for 
localizing troubles in auto radios. Three out- 
standing advantages are: FIRST-It will tell 
you immediately what trouble you should look 
for: SHORT or OPEN circuit. SECOND-with 
no extra tools or test leads you can localize 
the trouble. THIRD-Operation of the 660 
Watt -Voltmeter is very simple. No extra leads 
to connect. Just plug the power cord of the 
unit to be tested into the 660 panel outlet soc- 
ket, and the 660 power cord into a 110 -volt 
socket. 

For further information write: The Triplett 
Electrical Instrument Co. Bluffton, Ohio. 

MALLORY VIBRATOR TESTER 
A vibrator tester has been announced by 

P. R. Mallory & Co., Inc., of Indianapolis 
as an addition to its line of electronic prod- 
ucts. 

This tester gives direct readings on "good - 
bad" conditions of doubtful vibrators. It is 
featured as a companion unit to the popular 
Mallory 6RS10 and 6RS25 filtered rectifier 
DC power supplies. 

With this Mallory vibrator tester, a direct 
test, without adapters, may be made of most 

popular vibrators used in passenger car radios 
manufactured since 1940. By plugging the 
rectifier tube into the front panel, inter- 

rupter type vibrators can be tested in con- 
junction with the same rectifier tube used in 
the car radio. The condition of the vibrator 
being tested may be determined directly from 
the "good -bad" meter scale. 

This tester may be used with the Mallory 
filtered rectifier power supplies, or will operate 
from any 6 volt DC source which can be ad- 
justed between 4 to 6 volts. 

MERIT COSINE YOKES 
The Merit Transformer Corporation is now 

manufacturing two Cosine Yokes-MDF-70 
and MDF-30. 

The MDF-70 is a newly designed cosine yoke 
with distributed winding for edge -to -edge 
picture focus. High efficiency ferrite core per- 
mits use with all picture tubes up to and in- 
cluding 24 inches where they require 70° de- 
flection. It is recommended for use with 
HVO-6 and HVO-7 ferrite core flybacks. 

The MDF-30 is of the same design as 
MDF-70 but has high horizontal and low 
vertical inductance for use with HVO-8 air 
core fly -back in direct drive systems. 

All Merit Yokes are now equipped with 
network leads. 

NEW STANCOR DEFLECTION 

TRANSFORMER 
A new TV replacement unit, the A-8130 

Horizontal Deflection Output and High Volt- 
age Transformers, has been added to the 
Standard Transformer Corporation line, Jerome 
J. Kahn, president, announced recently. 

The Stancor unit is for use in pulse -operated 
single -rectifier power supplies to deliver up to 
14,000 volts of anode potential with adequate 

sweep for full horizontal scan of 65-70° kine- 
scopes having up to 24 inch screens. It may 
be used for conversion of older TV receivers 
to take newer picture tube types, it was an- 
nounced, and requires 3-27 Mh. width control 
coil. Overall height of the unit is 4-1/16 inches, 
with a base area of 2%s x 2-316 inches. 

15/16" CONTROLS WITH ATTACHABLE 
SWITCH AND SHAFT 

The flexibility of choosing the desired com- 
bination of control, switch and shaft, heretofore 
available with larger of VA" dia. volume con- 
trol replacements, is now extended to the 
smaller 15/16" dia, size as well, according to 

Clarostat Mfg. Co., Inc., Dover, New Hamp- 
shire. 

For some time past the Clarostat Series G 

(built -in -shaft) and Series AG (attachable 
Pick -A -Shaft) controls in the 15/16- dia. size 
have been available in regular jobber stock. 
The Ad -A -Switch, has not been available until 
now when Clarostat has such an attachable 
switch which has Underwriters' approval, and 
in stocking its jobber with same. 

The Series SWB or 15/16' Ad -A -Switch is 
obtainable in S. P. S. T., Three-way no "O8" 
position S. P. D. T., and D. P. S. T. A 
T-shaped section of the control's dust cap is 
simply pried off, turned 90 degrees and taken 
off, exposing the switch -throwing mechanism. 
The Ad -A -Switch readily slips in place. 

CONICAL ANTENNA STABILIZER 
A practical light weight stabilizer to re- 

duce vibrations of elements on conical an- 
tennae, weather proofed wooden center, steel 

CONICAL fTAB/[/IR 

jaw retains grip on both % and Ih" elements, 
preventing element breakage and elements 
noise. Aluminum arms for durability and 
light weight. Cat. No. CS -21 Immediate de- 
livery. For further information write: Tele- 
matic Industries, 1 Joralemon St., Brooklyn, 
N. Y. 

E -V TENNA-TOP AUTOMATIC TV 
BOOSTER 

The TENNA-TOP is a low -noise, automatic, 
all -channel, antenna -mounted TV Booster pro- 
duced by Electro -Voice, Inc., Buchanan, Mich- 
igan. 

The Booster mounts right at the antenna 
top ahead of the lead-in ... boosts the signal, 
not the local noise ... gives increased signal - 
to -local -noise picked up by the lead-in equal 
to the gain of the booster. Impedances are 
closely matched at all frequencies to provide 
even further gain. 

E -V Tenna-Matic self -turning is completely 
automatic for all channels. No knobs-no 
switches-no manual turning. Junction con- 
trol box may he concealed behind the TV 
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of Sylvania's big 

brilliant campaign 

for Service Dealers 
Now begins the second half of Sylvania's greatest and 
most appealing ad campaign ever offered to Service 
Dealers. 

Featuring 2 famous celebrities, Paulette Goddard and 
Patrice Munsel, this campaign ties in with big ads soon 
to appear in the Saturday Evening Post, Look, Life, and 
Collier's magazine, and is backed by the nation-wide 
weekly TV show, "Beat the Clock." 

Everything included 

Here's everything you need for a,record harvest of fall 
service business. You get big, smashing life -like displays 
of the famous stars. You get counter cards, streamers, 
direct -mail pieces ... even radio spot announcements. 

Remember, you pay only one cent each for the mail- 
ing pieces. All the rest is FREE! So don't let another 
minute go by without calling your nearest Sylvania dis- 
tributor ... or mail the coupon NOW. 

Sylvania Electric Products 
Inc. 

Dept. R23088 
Emporium, Pa' s 

Please 
'ase 

send me full details about Sylvan 

ple Dealer Campaign. 

great Fall 1951 Service 

Name. 

Street 

City- 
Zone-State 
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receiver or in any inconspicuous place. Plugs 
in between receiver and electric outlet-and is 
turned "On" or "Off" by the receiver switch. 
Instantly boosts the signal on any channel. 

For complete information, write for Booster 
Bulletin to Electro -Voice, Inc., Buchanan, 
Michigan. 

CECO INTRODUCES EVER -QUIET 

The Chemical Electronics Corporation, New 
York City, is introducing the CECO line of 
chemical products for industry, among which 
is EVER -QUIET, a volume control and con- 
tact restorer for electronics servicing. EVER - 
QUIET, according to a company spokesman, 
restores excellent contact to potentiometers, 
continuous tuners, switch -type front ends, con- 
tact points, record changers, relays etc. 

Deliveries of the new product are now be- 
ing made to leading radio and television Job- 
bers throughout the country. Packaging is in 

two -ounce bottles or 32 oz. metal containers. 
Further information may be obtained by writ- 
ing CECO, 521 Fifth Avenue, New York City. 

G. E. TONE ARM 
General Electric is offering a new Profes- 

sional Tone Arm, the FA -21-A, to dealers and 
distributors throughout the U. S.. it was dis- 
closed today by E. A. Mailing, sales manager 
of component parts for the Receiver Division, 
at' Electronics Park here. The FA -21-A is de- 
signed to mount the G -E Variable Reluctance 
Cartridge (RPX-05Q). 

This G -E transcription arm is made fur 
lateral transcriptions and recordings. The 
mass of thé transcription arm has been re- 
duced to the ultimate point through functional 
design and the use of magnesium alloy for the 
moving parts. Both the lateral and vertical 
planes have very low bearing friction due 
to the precision, hand -adjusted cone -type 
bearings. 

IF YOU BUY, SELL OR INSTALL TV ANTENNAS YOU KNOW 

THE COST OF A DISSATISFIED CUSTOMER. ONE CALL-BACK 

TO REPAIR OR REPLACE A FAULTY ANTENNA IMMEDIATELY 

REDUCES OR ELIMINATES YOUR PROFIT. MORE THAN 1 

MILLION TROUBLE -FREE WALSCO ANTENNAS ARE 

INSTALLED THROUGHOUT THE NATION. JOBBERS, 

DEALERS, SERVICEMEN TRUST THE QUALITY OF WALSCO 

ANTENNAS TO GIVE CUSTOMERS LASTING SERVICE AND 

4 - 

OUTSTANDING PERFORMANCE AT A FAIR PRICE. USE ANY 

ONE OF THE FAMOUS WALSCO MODELS ... IT'S THE 

PRODUCT OF THE LEADER. TO BE SURE, SPECIFY WALSCO. 

WALTER L. SCHOTT CO. 3225 Exposition Place, los Angeles 18, Calif. 

The principal features of the G -E tone arm 
are easy installation on popular turntables: 
the absence of arm resonances in audio range, 
thus providing a clean quality: easy groove 
location, a low mass, low friction arm, and 
a highly damped and complaint cartridge pro- 
ducing a combination relatively immune to 
groove jumping. 

The General Electric transcription arm will 
mount on transcription machines whose dimen- 
sion from the center of the turntable to the 
edge of the mounting surface is approximately 
15 inches or less. 

The stylus is located by an arrow on the 
arm so that it may be accurately postioned for 
the play-back of transcriptions. 

The load on the cartridge stylus is adjust- 
able by a precision spring loading system 
which is calibrated in ounces and grams. 

PORTABLE PHONO 
A new, portable, completely self-contained 

3 -speed phonograph is announced by Sun Radio 
& Electronics Co., Inc., 122-124 Duane St., 
New York 7, N. Y. The new Sun Radio 
phonograph features a high quality of repro- 
duction. 

Housed in a rich, tan, leatherette luggage - 
type case, the new phonograph boasts an 8" 
British Hi-Fi speaker, a British designed am- 
plifier and a Garrard 3 -speed automatic record 
changer. Internal baffle arrangement provides 
clean, crisp high and rich, resonant bass tones 
from the high magnetic flux speaker. The 

circuit design of the amplifier includes inverse 
feedback, low distortion and low hum level. 
Combined bass and treble control permits 
tone compensation for individual taste. 

The standard model is equipped with an 
Astatic LQ-D wide -range crystal pickup, while 
a second model at slightly higher cost is 
equipped with a G. E. RPX-050 triple play 
cartridge and built-in G. E. UPX-003 pre- 
amplifier. 

The Sun Radio Portable Phonograph oper- 
ates on 110 volts, 60 cycles AC, and is also 
available for operation on 50 cycles AC. Price 
of this item is in keeping with ordinary port- 
able phonographs. 
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Tight spot? 
Especially for a 
multiple -section 
electrolytic? 
And the job's got 
to stand up, 
regardless? 

Your best bet is the 
new SMALLER Type 
PRS Dandee. Metal - 
can electrolytic. 
Single, dual, triple 
and quad combina- 
tions. Stranded -wire leads and safety 
sleeves. High -purity 
aluminum. Vented. 
Ask your Aerovox 
jobber for PRS 
Dandees! 

FOR RADIO -ELECTRONIC 

INDUSTRIAL APPLICATIONS 
AEROVOX CORPORATION 

NEW BEDFORD, MASS., U. S. A. 
Export: 41 E. 42nd St., New York, N. Y. 

Cable Address: AEROCAP, N. Y. 

In Canada, AEROVOX CANADA LTD. 

Hamilton, Ont. 

TR A D E 
LITERLITERATURE 

A new general catalog covering all 
products manufactured for civilian 
markets has just been published by 
The Astatic Corporation, Conneaut, 
Ohio. 

Printed in three colors, it includes 
illustrations of all items, as well as 
full descriptive and performance data 
on all models of TV and FM boosters, 
microphones and stands, phonograph 
pickups and cartridges, needles, re- 
cording heads and related equipment. 

Several features in the make-up of 
the new catalog are worthy of note. 
An index of products, and pages on 
which they appear, is handily located 
on the front cover. A helpful innova- 
tion on inside pages is that beside 
each phonograph cartridge illustra- 
tion is a picture and identification of 
the needle it contains. 

Ask for Astatic Catalog No. 51 by 
writing Sales Department, The Asta - 
tic Corporation, Conneaut, Ohio. 

* * * 

Walco offers an attractive, colorful, 
11" x 17" chart, showing not only all 
of the phonograph needles in use by 
leading record-player manufacturers, 
but cartridge makers as well. 

So up-to-date is this new chart, 
that it covers several needles now 
being installed in new models. It 
gives the name of the maker, the 
needle model by maker's number, 
illustrates the actual needle, gives 
Walco's replacement number and the 
list price. It also bears a diamond 
symbol alongside those needles which 
Walco is now making available with 
diamond tips to alert the dealer to 
every opportunity to sell a higher 
unit and earn a larger profit. 

Jobbers and dealers desiring a copy 
are invited to write to Electrovox Co., 
Inc., 60 Franklin Street, E. Orange, 
New Jersey and it will be sent free 
of charge. 

* * * 

The JFD Manufacturing Company 
of Brooklyn announces the availabil- 
ity of a new brochure No. 92 describ- 
ing and illustrating two new types of 
all -channel television window anten- 
nas: the JFD Conical Model No. C119 
and the JFD Hi -Lo Model No. 0120. 

* * * 

The latest volume in Rider's Tele- 
vision Manual Series, Volume 7, is 

now in production, announced John 
F. Rider Publisher, Inc., 480 Canal 
St., New York 13, N. Y. 

This volume, the largest to date, 
was scheduled for publication in July. 
74 manufacturers contributed their 
factory -authorized servicing data for 
the period Fall 1950 to Summer 1951. 
Taking up where TV Manual Volume 
6 leaves off, the latest manual, 12 x 
15 inches in size, includes servicing 
information on 776 models. The equi- 
valent of 2,352 pages (8%x11) are 
filed in proper sequence, enabling the 
service technician to use it immedi- 
ately. All models are accessible in- 
stantly with the cumulative index 
for Rider TV Manual Volumes 1 
through 7. 

TV 7 contains schematics, chassis 
views, voltages, resistance readings, 
alignment procedures, test patterns, 
waveforms, parts lists and parts val- 
ues, boosters, tuners, and up-to-date 
changes on previously published in- 
formation. Circuit action descrip- 
tions and unpacking and installation 
data round out the features of this 
volume. It is priced at $24.00. 

* * * 

The General Electric Company 
demonstrated its new Stylus and 
Cartridge Replacement Guide at the 
Parts Distributors Conference and 
Show in Chicago, May 21-23, accord- 
ing to E. A. Mailing, Parts Sales 
Manager for the Receiver Division 
at Electronics Park here. 

The Stylus and Cartridge Replace- 
ment Guide charts the complete use 
of styli and cartridge in General 
Electric as well as competitive phono- 
graph combinations and depicts the 
advantages of the Variable Reluc- 
tance Cartridge with the Baton stylus 
over other cartridges. 

Shown with the Guide, to be sent 
shortly to distributors, dealers, and 
servicemen, is a revised Variable Re- 
luctance Cartridge folder which in- 
cludes a finger-tip index for cartridge 
use. 

* * * 

A markedly simplified phonograph 
needle chart and replacement guide 
has just been developed for the re- 
tail and jobbing trade by Jensen In- 
dustries, Inc., prominent Chicago 
needle manufacturer. Designed to fit 
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either pocket or service kit, as well 
as for counter use, the new "Jensen 
Needle Guide" will prescribe the prop- 
er replacement for every make of 
phonograph and cartridge. 

The new "Jensen Needle Guide" 
resembles a graphic calculator type 
of slide rule. It embodies all the nec- 
essary variables and characteristics 
that a serviceman or clerk needs to 
know in the absence of the exact 
model or replacement number, includ- 
ing the three turntable speeds, and 
the methods of switching and of 
mounting needles. In addition, sil- 
houettes of the '70 different needle 
styles are shown with their respective 
cartridges. 

* * * 

The outstanding feature of the 
"Jensen Needle Guide" is that it is 
not necessary to know model number 
of the phonograph, cartridge number, 
or any other information that is not 
readily available. Anyone can deter- 
mine the exact needle needed. The 
"Jensen Needle Guide" is as simple 
as A, B, C, and is absolutely infallible. 

The new "Jensen Needle Guide" 
and full information on the Jensen 
line of replacement needles may be 
obtained from local distributors or by 
writing direct to Jensen Industries, 
Inc., 329 South Wood Street, Chicago 
12, Illinois. 

e ** 
Eighteen supplementary pages to 

the General Electric Company's "Ra- 
dio and TV Replacement Parts Cata- 
log" have been mailed to G -E dis- 
tributors and holders of the catalog. 

These pages bring parts informa- 
tion for all postwar GE radios and 
television sets up-to-date as of May 
1, 1951. Mailing advised that holders 
of unregistered catalogs can obtain 
the additional pages by writing Mrs. 
E. B. York, General Electric Com- 
pany, Building 1, Syracuse, N. Y. 

* * * 

Senator Estes Kefauver of Tennes- 
see, exchairman of the Senate Crime 
Committee, was awarded the Televi- 
sion, Mis -Information "Bouquet of the 
Month" according to the announce- 
ment in the June issue of this quar- 
terly journal mailed to 100.000 
free subscribers by its publishers, 
Sheldon Electric Division of Allied 
Electric Products Inc. of Irvington, 
N. J. 

Other articles cover items of con- 
cern to service technicians, engineers, 
dealers, jobbers, distributors and 
manufacturers in the television in- 
dustry. The publishers of TELEVI- 
SION MIS -INFORMATION state 
that a copy of its journal can be had 
by writing to Allied Electric Prod- 
ucts Inc. of Irvington, N. J. 

The laws that govern the business 
activities. of retail establishments are 
analyzed and explained for the bene- 
fit of buyers and merchants in a new 
book, "Why Every Retailer Should 
Know About The Law," by J. Norman 
Lewis and R. Duffy Lewis, just pub- 
lished by Fairchild Publications, Inc. 

Pooling their knowledge and wide 
experience, J. Norman Lewis, a well- 
known attorney, and R. Duffy Lewis, 
a department store general merchan- 
dise manager, have come up with a 
text that is written in clear, non- 
legal language which is completely 
understandable to the average retail- 
er who may not be thoroughly ac- 
quainted with his rights and obliga- 
tions under the present law. 

The book has been divided into four 

separate categories. The first section 
examines the laws that determine the 
retailer's liability to his customers. 
His obligations and dealings with his 
employees are reviewed in the second 
part, while the third section discusses 
the laws that determine his rights 
and liabilities in his dealings with 
merchandise sources. Finally, the 
authors analyze government laws and 
regulations as they pertain to retail 
business. 

"What Every Retailer Should 
Know About The Law" is cloth bound, 
contains 72 pages, and is priced at 
$2.50 a copy. 

* * * 

Radio Merchandise Sales, Inc., New 
York City, having sold virtually car- 
loads of their lightning arrestor 

ELECTRONICALLY 

ENGINEERED 

for 

LONG 

DISTANCE (DX) 

RECEPTION 

and 

SHARP 

DIRECTIVITY 

over the entire 

TV SPECTRUM 

SENSITIVE 
7 -Strand copper 

receiving elements 

STURDY 
Heavy-duty Alum cast- 
ing fram. Alum rein- 
forced structural grade 
waterproof Douglas Fir. 

PREASSEMBLED 
for ease in installation. 

CLEARBEAM'S NEW ALL -CHANNEL 

HOMBIC 

"Remember the Rhombic" has long been the phrase used by 

electronic engineers wherever the problem involved long 

distance (dx) and sharp directivity. Now, for the first time, 
Clearbeam has engineered this all-time favorite in an exclusive 

design to cover the entire high and low TV band-bringing 
your a Horizontal, Multi -Wire Rhombic TV Antenna with ex- 

ceptionally high gain for low signal areas, and unusually sharp 

directivity to rid reception of ghosts! For picture -perfect long 

distance all -channel reception, remember the Rhombic- 
specifically "'CLEARBEAM"! 

A COMPLETE LINE OF QUALITY ANTENNAS & ACCESSORIES 

FOR EVERY RECEPTION REQUIREMENT 

lear Beam TV ANTENNAS 
Et ACCESSORIES 

NOW IN OUR NEW HOME: 100 PROSPECT AVE., BURBANK, CALIF. ROckwell 9-2141 

CHarleston 0-4886 
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PLANET'S 100% Testing Guarantees 

Perfect Performance .._ 

i 
No wonder Planet gurantees 
each capacitor for 1 year! For under the supervision of Planet's inspection and 
quality control director, a man with over 20 -years of electrolytic experience, 
each unit must be perfect or be rejected. (The fact that less than 1/10 of 1% are 
rejects proves Planet quality control throughout production.) 

Each capacitor is 100% tested for leakage, capacity and mechanical defects,. so 
that when you specify Planet capacitors you are guaranteed 
perfect performance or we replace. 

For complete information send for free catalog C-2 

PLANET MANUFACTURING CORPORATION 
225 Belleville Avenue, Bloomfield, N. J. Q 

A MUST for every radio 
CQ is a monthly publication for Radio Amateurs, 
Technicians, Engineers, and Communications per. 
sonnel. As radio -television servicemen you will be 
interested in knowing that the FCC has recently 
initiated both Novice and Technician Class licenses 
for radio amateurs. Since these licenses are easily 
obtained, many of you will undoubtedly be interested 
in preparing for them. (These are discussed fully 
in the March issue.) 
For many years CQ has served radio amateurs and 
communication men throughout the world. Its ar- 
ticles are a constant reading necessity for all men 
in the radio profession. 
Enter your subscription to CQ NOW! 
Regular Subscription rates: 
1 Year $3.00 2 Years $5.00 
in U. S., U. S. Possessions, Canada and countries in the 
Pan American union. All others $4.00 per year. 

- - -TEAR OUT - MAIL TODAY- 
CQ Magazine 

167 W. 44 St., New York 18, N. Y. 

man 

Sirs: Here is my check (or money order) for $ ._ _ for 
subscription to CQ. 

RS- I 

years 

Name (print carefully) 

Address 

City Zone State 

models, is now promoting this vital 
accessory with a new twist aimed at 
fostering proper UL approved meth- 
ods. 

Feature of the new promotion is 
a large, colorful, wall chart pointing 
out a section from the National 
Electrical Code and illustrating a 
typically approved wethod for in- 
stalling the television lightning ar- 
restor. 

Copies of the attractive, education- 
al charts are available in quantities 
to all jobbers or may be obtained by 
writing to Radio Merchandise Sales, 
Inc., Promotion Dept., 1165 Southern 
Blvd., New York 59. 

* * * 

A readily understandable notebook 
on uhf television characteristics and 
uhf -vhf tuners, generously illustrated 
with basic and comprehensive circuit 
schematics, block diagrams and wave 
forms has been announced by the 
Paul II. Wendel Publishing Co., Inc. 
of Indianapolis, Indiana. 

The new notebook, which has been 
prepared by Edward M. Noll, author 
of "Television for Radiomen" and 
"Color Television Notebook", des- 
cribes the characteristics of vhf tun- 
ers with respect to gain; sensitivity; 
bandwidth; signal-to-noise ratio; va- 
rious types of interference; and align- 
ment. The vhf tuner section also de- 
tails typical commercial tuners in- 
cluding RCA; Sarkes Tarzian; 
Standard Coil; Zenith; Stromberg - 
Carlson permeability tuner; Halli- 
craf ter printed circuit tuner; Philco 
tapered line tuners; and General in- 
strument. 

The Notebook contains a bibliogra- 
phy of uhf ; table of proposed channels 
for vhf -uhf television indicating fre- 
quency ranges; and a comprehensive 
tabulation of proposed allocations of 
vhf -uhf channels by cities and states. 
The Notebook on UHF Television and 
UHF -VHF Tuners measures 8/ x 11 
inches and is bound to lay flat when 
opened for study or reference. Copies 
may be obtained by sending $1.00 to 
the Paul H. Wendel Publishing Co., 
Inc., P. O. Box 1321, Indianapolis 6, 
Indiana. 

* * * 

Eleven new technical bulletins cov- 
ering three product classifications 
have been released to the trade by the 
Centralab Division of Globe -Union 
Inc., Milwaukee, Wisconsin. 

They are as follows: Ceramic Ca- 
pacitors: transmitting capacitors 
(high voltage type) bulletin No. 42- 
102 ; stand-off capacitors, tubular type, 
bulletin No. 42-121; solder -sealed 
button capacitors, bulletin No. 42-122. 

Printed Electronic Circuits: Model 
2 Ainpec, three -stage P.E.C. Ampli - 
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fier, PC -200, PC -201, bulletin No. 
42-117; P.E.C. TV vertical integra- 
tor networks, PC -100 and PC -101, bul- 
letin No. 42-126; P.E.C. triode cou - 
plates, PC -70 and PC -71, PC -80 and 
PC -81, Bulletin No. 42-127; P.E.C. 
pentode couplates, PC -90 and PC -91, 
bulletin No. 42-128; Audet P.E.C. 
PC -150 and C-151, bulletin No. 42- 
129; Model 3 Ampeo, three -stage 
P.E.C. amplifier, PC -202, PC -204, 
bulletin No. 42-130. 

Switches: Centralab Lever Action 
Switch, 1452 Series, bulletin No. 
42-141. 

Any of these bulletins may be ob- 
tained free of charge by writing to 
the Advertising Department, Centra - 
lab Division of Globe -Union Inc., 900 
E. Keefe Avenue, Milwaukee, Wis. 

* * * 

The current Telrex News, (Volume 
1, Number 9) in addition to its ex- 
cellent antenna design, construction 
and TVI information contains a 
chart of Voltage & Power Ratios ex- 
pressed in Decibels. 

* * * 

The Defense Production Admin- 
istration makes available to all a 
booklet entitled, Mobilization Guide 
for Small Business. The information 
contained in this booklet pertains to 
defense contracts and procurement, 
materials assistance, loans and tax 
privileges, management assistance, 
and conversion assistance. 

* * * 

Element VIII Ship Radar Tech- 
niques, is a new supplement to Radio 
Operator's license Q & A Manual by 
Milton Kaufman, publisher by John 
F. Rider Publisher, Inc., 480 Canal 
St., New York 13, N. Y. This publi- 
cation contains 32 pages, 17 illustra- 
tions, is paper bound and priced at 
78e. 

* * * 

Maintenance and Servicing of 
Electrical Instruments, by James 
Spencer, Third Edition, published by 
The Instruments Publishing Co., 921 
Ridge Ave., Pittsburgh 12, Pa. This 
book provides practical information 
on the maintenance and service of 
electrical indicating instruments. 
From the Chapter headings: D -C 
Instruments, A -C Ammeters and 
Voltmeters, A -C Wattmeters, Brief 
Summary of A -C Types, Instrument 
Transformers, Frequency Meters, 
Synehroscopes, Power Factor Meters 
(and RVA Meters), Reactive Factor 
Meters. Dial Marking, Plug -In De- 
tachable Instruments, Damping 
Means, and a final chapter written 
by M.F. Behar on Pivots and Bear- 
ings, it will bé evident that the field 
is adequately covered. In addition, 
the explanations and illustrations are 

very good. This book is a worthy ad- 
dition to the library of every mechanic 
who constantly uses electrical instru- 
ments. 

* * * 

TV Repinccment and Conversion 
Guide dated May, 1951, is made avail- 
able by Ram Electronic Sales Co. 
South Buckhout Street, Irvington - 
On -Hudson, N. Y. This guide cata- 
logues the Ram line of deflection 
transformers, yokes, width and line- 
arity eoils for various TV receivers. 
In addition, circuit information and 
instruction is given for converting 

RCA 630 Type, Philco and G.E. re- 
ceivers. 

* * * 

Radio and Television Receiver 
Circuitry and Operation, by Alfred 
A. Gherardi and J. Richard Johnson, 
is a basic and complete coverage of 
modern TV and radio systems and 
receivers. The treatment is practical, 
written for the radio service tech- 
nician, and the student; and the cov- 
erage includes the latest developments 
in circuits, antennas, materials of 
construction, principles of operation 
and explanations of the AM, FM, 

"tONICA4W6EAMS" REGISTERED 
TRADE MARK 

{pan FULL TONE and 
VIDEO BANDWIDTH 

NO OTHER ANTENNA 
provides the gain, bandwidth 

and rugged construction 
of the genuine 

"CONICAL -V -BEAM" 
ELIMINATE "CRUD" (busy background), "TINNY 
SOU NIP, "GHOSTS" and a droopy looking installation. 

INSTALL genuine Telrex "Conical -V -Beams" and "See the 
Difference"-on the tube and in the air. No other antenna 
compares. 

BE BRA: CONSCIOUS! "Just as Good" is a fable. Don't 
be sold uuJ imitation of the genuine, patented "Conical -V - 
Beam". Look for the Telrex trademark and be sure. 

DELUXE "CONICAL -V -BEAM" 
World's most fa- 
mous, most power- 
ful, most sturdily 
constructed anten- 
na. Superior to 
any for TV -FM and 
UHF reception. 

WRITE today for 
complete data. 

DEALERS - 
SERVICEMEN - 

"TELREX NEWS" can 
be mailed direct to 
your place of busi- 
ness. This timely 
service periodical 
contains the most 
authentic antenna 
technical data avail- 
able. It's FREE - 
Write on your Com- 
pany letterhead or 
post card with Com- 

pany stamp. 

"CONICAL -V -BEAMS" ore 
produced under Re -issue 
Patent No. 23,346 

CANADIAN PATENTS 
PENDING 

THE SKILL 
TO DESIGN.. 

THE FACILITIES 
TO PRODUCE.. 

THE ABILITY 
TO DELIVER 
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FOR HIGH EFFICIENCY 

SOUND REPRODUCTION 

MODEL VH.9l 

MODEL VH-:3 

MODEL VH.24 

Jenen 
Ae, 

PROJECTORS 

Jensen Hypex Projectors for indoor 
and outdoor PA and sound rein- 
forcement are highly efficient, sturdy, 
weather-proof, corrosion resistant 
loudspeakers with many exclusive 
advanced features. For example, the 
Hypex (hyperbolic exponential) 
flare formula-patent 2,338,262- 
provides the most effective acoustic 
loading right down to 1. f. cut-off. 
Special plastic diaphragm driver unit 
gives powerful reproduction with a 

"punch"- yet free from unpleasant 
harshness. And soundly engineered 
adjustable mounting facilities make 
installation a pleasure. 

JENSEN MANUFACTURING COMPANY 
Division of The Muter Company 

6601 S. Laramie Ave., Chicago 38, Illinois , 

Phone: POrtsmouth 7-7600. 

and TV forms of transmission. Be- 
cause of their importance in the serv- 
icing field, modern recorders, record 
changers,. and pickup devices are also 
thoroughly discussed, with a wealth 
of information on new magnetic re- 
cording devices. Containing 669 pages 
(including index) this book is priced 
at $6.00. Published by Rhinehart 
Books, Inc., 232 Madison Ave., N. Y. 
16, N. Y. 

TRADE 
[from page 12] 

Broadcasting System today announced 
the introduction of two new Televi- 
sion models according to D. H. Cogan, 
president. 

These two models which are the 
first to be introduced since Air King 
merged with the Columbia Broad- 
casting System are both twenty inch 
receivers. The first, a mahogany table 
model, known as model 20TL will 
carry a list price of $299.95. The 
other, a French Provincial console 
in maple, model 20C3 will carry a 
retail price of $469.95. 

Zetka Rebuilds Used Pix Tubes 
Zetka Television Tubes, Inc., 131- 

137 Getty Avenue, Clifton, New Jer- 
sey, have set up a special department 
to rebuild used picture tubes. 

New Jensen Needle Pack 
Jensen's newest aid to phono needle 

dealers is the No. 32 Dealer Pack 
with automatic inventory. As each 
needle is removed, the information 
on what to reorder appears on the 
bottom of the case. The case itself, 
made of clear plastic, is exceptionally 
sturdy and attractive and contains a 
balanced assortment of 32 needles. 
Jensen No. 32 Dealer Pack can be 
obtained from your nearest distribu- 
tor or by writing to Jensen Industries, 
Inc., 329 S. Wood St., Chicago 12, 
Illinois. 

Annual Electronic Parts 
All signs point to a record breaking 

NEDA parts show in the Cleveland 
Public Auditorium on September 11, 
12, and 13, 1951. Every available 
booth has been filled. All requests for 
hotel suites, or display rooms should 
be cleared through NEDA. 

Groth Becomes Erie Exec. 
Gordon Groth has been appointed 

Executive Vice President of the Erie 
Resistor Corporation, it was an- 
nounced by G. Richard Fryling, Pres- 
ident of the firm. He will take up his 
duties in Erie on Monday, July 2. 

Mr. Groth will be responsible to 
Mr. Fryling for all phases of the 
activities of the company. 

Sylvania Announces Replacement 
Pix Tube Deal 

Effective from July 15 to Septem- 
ber 1, the Radio Tube Division of 
Sylvania Electric Products Inc. will 
offer, through authorized distributors, 
a heavy duty 40' extension and trouble 
light free with three Sylvania Tele- 
vision Picture Tubes purchased by 
television service -dealers. The heavy 
duty extension cord and trouble light 
is molded of soft rubber and includes 
off -on switch and two outlets for con- 
venient plugging -in of radio or TV 
sets; test equipment; soldering iron 
or other electrical accessory. Bulb 
shield is made of heavily plated steel. 

Walsco Opens New Plant 
Walsco opened the doors to its new 

Los Angeles Plant while hundreds of 
local jobbers and dealers accepted the 
invitation to enjoy "open house" fes- 
tivities and witness the expanded fa- 
cilities of the company's modern head- 
quarters. 

The new location, at 3225 Exposi- 
tion Place, Los Angeles, occupies 31,- 
000 square feet of space. 

Production facilities include the 
newest fabricating, molding and 
packaging equipment for Walsco's 
extensive line of radio, TV parts and 
antennas. A modern machine shop 
and assembly section employ only 
the latest techniques for efficient plant 
operation. 

Bonus Plan Spurs TV Sales 
Two wholly unrelated companies 

are cooperating on a merchandising 
plan. The two companies are the 
Simpson Electric Company and 
Thomas Electronics Inc. 

The Bonus Plan is in the form of 
a certificate which has an actual cash 
value to the Serviceman when he pur- 
chases any Simpson Test Equipment 
for TV Servicing. The certificate is 
packed in each carton containing a 
"PHOTOTRON", the cathode ray 
picture tube made by Thomas Elec- 
tronics. 

Parts Distributors who do not have 
their sales -stimulating banner at pres- 
ent, can get it by contacting Thomas 
reps or by writing direct to the 
Thomas factory. 

JFD Acquires Site For New Plant 
Mr. Julius Finkel, president of the 

JFD Manufacturing Company, 
Brooklyn, announced the purchase of 
a Brooklyn site for the construction 
of a new 120,000 square foot plant. 

Another phase of the 1951 JFD 
sales program, under the direction of 
Mr. James Sarayiotes, advertising 
manager, is resumption of the televi- 
sion antenna installation forums ini- 
tiated three years ago. 
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MEN OF RADIO 
[from page 23] 

real old-timers may remember this 
gem, now a museum piece and in the 
same class with the old two -filament 
audiotron, which had a spare filament 
for reserve use. Then there was an- 
other antique (memory seems to point 
to the Myers tube) which had a red 
and a black end of insulating material 
and fitted into a set of clips just like 
a cartridge fuse. 

When America was drawn into the 
war in 1917, the Navy and the Sig- 
nal Corps clamored for tubes. Manu- 
facturing facilities were limited, as 
might be expected, but the urgencies 
of the situation demanded that such 
facilities be developed as fast as pos- 
sible. After a survey of the situation, 
it was agreed that orders for tubes 
were to be divided between General 
Electric and Western Electric, man- 
ufacturing arm of the American 
Telephone and Telegraph Company. 
General Electric concentrated prin- 
cipally upon transmitting tubes, while 
Western Electric made mostly receiv- 
ing types. 

These two tubes were mighty good 
in their day, and since many of the 
manufacturing techniques were based 
upon the discoveries of Arnold, a 
brief description of the exhaust proc- 
ess might be interesting at this point. 
Generally, six such tubes were pumped 
at a time and were connected to the 
pumping apparatus by means of blown 
glass seals. A preliminary vacuum 
was drawn by means of a rotary 
pump, after which a mercury con- 
densation pump was set into opera- 
tion. An electric heating element va- 
porized mercury, which then passed 
up into the vacuum line, where it en- 
countered a trap immersed in a flask 
of liquid air. The extremely low tem- 
perature of the liquid air condensed 
the mercury, which returned, drop 
by drop, into the electrically heated 
receiver; each condensed drop car- 
ried some gas with it, and this gas 
was removed by the mechanical pump. 
When a fairly high degree of vacuum 
had been drawn, additional gas was 
removed by heat. An insulated oven, 
heated by electricity, was placed 
around the six tubes and raised to a 
temperature of about 500 degrees, 
Centigrade. At the same time the tube 
filaments were put into operation. 
Finally, the plates were bombarded 
by applying several hundred volts be- 
tween filament and plate. At first, 
the application of this voltage resulted 
in a pink glow, or "haze"; later this 
haze turned blue as the degree of ex- 
haustion increased. At length, when 

What You Want! 

Where You Want It! 
fix' ' When You Want It! 

ERIE CERAMICO®N TV REPLACEMENT KIT 
Popular types in quantities correctly proportioned as 
determined by popularity of sales for replacement. 

C Individually packed by type and capacity in handy 
plastic kit. 

C Contains General Purpose Tubular and Disc Types ... 
ideal for replacing paper and molded micas. 

C Ideal for service man in the shop and on the ¡ob. 

C Assortment "D"-contains 70 Condensers-and Color 
Code Card for easy Ceramic Condenser identification. 
List Price $17.75 

Dept. C -Electronics Division 

ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA. 

3-4/2.-evu 
Touann CfSE 

Functionally designed to accommo- 
date every tube used in all post-war 
TV receivers. 
Provisions for 45 miniature, 44 GT, 
and 18 large size tubes; totalling 
107 tubes in ell. 
All tubes are immediately placed in 
full view as soon as the case is op- 
ened. No hidden tubes. 
Snug fit and patented construction 
prevents tubes from falling out or 
flopping about.* 
Tool compartment contains 128 cubic 
inches; space enough to accommodate 
all the ordinary tools used by the 
technician on the home call. 
Sturdy wood frame construction; dur- 
able leatherette covering; overall 
dimensions: 16" x 14" x 71/2 

Patent Applied for 
Price - $1 95 net MFD. BY 

TELESCOPIC 11 PROD. 

262 SULLIVAN PLACE 

Co. 

BROOKLYN 25, N. Y. 
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SINGLE CHANNEL 
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VEE-D X 
"JC" YAGI 

VEE-DI orad 

BOOSTER 

VEE*X 
THE LaPOINTE-PLASCOMOLO CORPORATION 

Windsor Locks, Conn. 

renew 

N.V. 

premium 
quality 
tubes 

Main Office: ORANGE, N.J. 

PLANTS: NEWARK, N.J.; HATBORO, PA. 

the tube showed no haze at all, it was 
ready for sealing off. Of course, in 
those days, sealing was at the top of 
the tube. 
Albert W. Hull 

The problems confronting tube en- 
gineers and scientists ever since De - 
Forest's original invention are innu- 
merable and have always been fas- 
cinating. Dr. Albert W. Hull of- G -E 
ran into another such enigma, and in 
unraveling it changed the course of 
radio history. In 1923, Hull was given 
the assignment of studying noise in 
superheterodyne receivers. Although 
the circuit was not extensively used 
in mass-produced sets until a few 
years later, some firms were already 
making receivers incorporating the 
principle. 

The noise was disturbing and the 
so-called "shot effect" was supposed 
to be responsible; this was thought 
to be caused by the impacts of in- 
dividual electrons within the tubes. 
Hull's plan for research in this field 
included the construction of special 
amplifiers capable of building up a 
signal 100,000 times at relatively high 
frequencies. No such amplifiers were 
available, so Hull proceeded to design 
his own. Here he ran into a snag : 

the high gain and the high frequency 
to be employed made the amplifiers 
liable to oscillation. Various methods 
of neutralizing the tubes inter -elec- 
trode capacitance, (which caused the 
oscillation) had been devised by Rice, 
Hazeltine and others, but Hull did not 
believe that any of these would do 
the job. 

Dr. Hull then proposed a most di- 
rect (and in this day a seemingly 
simple) solution of the difficulty : 

reduce the inter -electrode capacity, 
internally, rather than attempt to 
neutralize it externally. This was done 
by the addition of a shield between 
the plate and the grid, and resulted, 
as you have probably already sur- 
mised, in the invention of the screen - 
grid tube. Not only were the special 

Fig. 2. Split anode magnetron 
oscillator. 

amplifiers satisfactory for Hull's 
purposes, and not only was he able 
to show that the shot effect was re- 
sponsible for the mysterious noi3les, 
but he also found, to his surprise, 
that the screen -grid idea was broadly 
patentable. 

The screen -grid tube would be suffi- 
cient to guarantee Dr. Hull a place 
in radio's hall of immortals, but this 
was not the sum total of his contribu- 
tion to the art. He had already in- 
vented (1920) the magnetron tube, 
and was able to build magnétron os- 
cillators capable of delivering ten 
kilowatts at fifty kilocycles. In 1928 
it was discovered that split -anode 
magnetrons could generate very high 
frequencies. The basic circuit is 
shown in Fig. 2. British scientists 
later developed the magnetron to the 
point where, early in World War II, 
it became invaluable in radar. 

The employment of the electron 
tube in a wide variety of industrial 
applications was made possible by 
Hull's invention of the thyratron. 
The ability of a gas content tube to 
conduct very high currents had long 
been recognized, but his addition of 
a grid made of it a controlled rectifier 
which has become the heart of elec- 
tronic controls for resistance welders 
and motor controls. The radio man is 
more familiar with the thyratron as 
a sweep generator in oscilloscopes 
and is likely to become more intimate- 
ly acquainted with it when color tele- 
vision becomes a commercial reality. 

Dr. Hull has been awarded 92 pat- 
ents and is credited with the invention 
of more types of tubes than any other 
man. He retired as assistant director 
of the General Electric research lab- 
oratory on December 30, 1949, after 
35 years of service with the organi- 
zation. 

TROITRLE 
[from page 25] 

here, there is no high voltage a -c 
output from the horizontal output 
stage. Therefore the trouble is not 
in the high voltage section - high 
voltage rectifier stage - but in the 
input to the rectifier, the horizontal 
sweep section. It is usually not advisa- 
ble to use a scope at the plates of the 
6BG6 or 1B3 because of the high a -c 
voltages there. If, on rare occasions, 
it may be desired to inspect wave- 
forms at these points, a voltage di- 
vider should be used from plate to 
ground. Output for the scope should 
be taken off a low point on the divider. 
In the same way, an a -c voltmeter is 
not used because the meter does not 
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measure pulses accurately and the 
meter may be damaged. Resistance 
checks are not advisable at this time 
in trouble -shooting. It is usually more 
efficient to first find the defective 
stage before using a specific procedure 
like resistance checks. 
Answer: 4-b 

To make a quick check for saw - 
tooth input to the horizontal output 
stage, after tube changes are made. 
grid voltage of the 6BG6 should be 
measured. With no sawtooth input, 
the grid voltage is zero (measured 
across grid return R-316). If there is 
normal sawtooth input, grid voltage 
is about -10 v. The negative voltage 
is caused by grid leak bias across the 
grid return and is characteristic of 
this type of horizontal sweep circuit. 
To make a quick check for operation 
of the saw -tooth oscillator, 6SN7, 
V-14, the same check is made as for 
operation of any kind of oscillator - 

negative voltage on the grid. Most 
saw -tooth oscillators (blocking oscil- 
lators or multivibrators) consist of a 
twin triode stage. Only one grid usu- 
ally has the negative voltage in multi - 
vibrator saw -tooth generators - the 
grid connected to the hold control. 
As the hold control is varied, the 
amount of negative voltage on the 
grid should vary, when the sawtooth 
oscillator is - operating normally. 

Of course, an oscilloscope can be 
used to check for the presence of a 
saw -tooth at the grid of the horizontal 
output stage and at the plate of the 
oscillator. However, setting up the 
scope may take a little more time 
than is necessary for making the 
simple negative d -c voltage checks 
on the two grids, as indicated above. 
Checking other voltages around the 
tube socket and taking resistance 
checks are not necessary just to de- 
termine whether the saw -tooth is pres- 
ent or not. 
Answer: 5-c 

Wit]: C-321 shorted, a high positive 
voltage appears on pins 1 and 2 of 
the 6AL5, V-11, Horizontal Phase 
Detector. C-321 connects to the width 
control and bottom of the secondary 
of the horizontal output transformer 
(flyback transformer). This point, in 
turn, is connected to +360 v. The 
reason for a positive voltage appear- 
ing on pins 5 and 7 of the 6AL5 
while the 6AL5 was in the socket, 
as well as on pins 1 and 2 is inter- 
esting. The high positive voltage on 
pin 2, the plate of one diode, caused 
that diode to conduct continually. 
There are two conduction paths: (a) 
from ground up through R-323, 
through R-325, to the cathode of the 
diode, pin 5, to the plate, pin 2; and 
(b) from ground, through the cathode 
resistor R-312 of the horizontal os - 

10 11,5 liS IT! TH; R E L A Y 
WITH le22744694! ea& 

FOR A WIDE RANGE OF RADIO APPLICATIONS 

GUARDIAN Series 200 
Interchangeable 

COIL and 
CONTACT 

Switch Assembly 
Two basic parts-a coil assembly and 
a contact switch assembly-comprise 
this simple, yet versatile relay. The coil assem .ly consists of the coil and 
field Piece. The contact assembly consists of switch blades, armature, return 
spring and mounting bracket. The new Guardian Midget Contact Assembly 
which is interchangeable with the Standard Series 200 coil assembly, is also 
available in either single pole, double throw; or double pole, double throw. 

CONTACT SWITCH ASSEMBLIES 
.-AT. NO. TYPE COMBINATION 
200.1 Standard Single Pole Double Throw 
200-2 Standard Double Pole Double Throw 
200-3 Contact Switch 

Parts Kit 
200-4 Standard Double Pole Double Throw 
200-M1 Midget Single Pole Double Throw 
200-M2 Midget Double Pole Double Throw 
200-M3 Midget Contact Switch Parts Kit 

13 COIL ASSEMBLIES 
A.C. COILS,. 

CAT. NO. 
200-6A 
200-12A 
200-24A 
200.115A 

VOLTS 
6 A.C. 

12 A.C. 
24 A.C. 

115 A.C. 

D.C. COILS 
CAT. NO. 
200.6D 
200-12 D 
200.24D 
200-32D 
200-110D 

=All A.C. coils available In 25 and 60 cycles 

GUARDIAN 

VOLTS 
6 D.C. 

12 D.C. 
24 D.C. 
32 D.C. 

110 D.0 

ELECTRIC 
1606-J W. WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING RADIO AMATEURS 

Insure BETTER Television Service to Your 
Customers ' D 

HIGH VOLTAGE AND 
ELECTROILYTIC TUBULAR 

TELEVISION 
CAPACITORS 

Especially Engineered for Television Circuits by 
INDUSTRIAL CONDENSER CORP. 

The economical quality line for replacement. Industrial Condenser Corp., 
manufacturers of Capacitors exclusively brings you highest quality for 
the particular requirements of Television at exceptionally attractive 
Prices! Special Capacitors are Pyroteen Impregnated for low Dower 
factor, high insluatton resistance, high operating temperatures. Oil, 
Pyroteen, Wax and Electrolytic. Capacitors. Finest materials throughout. 

Ask Your Jobber for our Attractive Prices Today! 
Or write for Bulletin 1095. Industrial makes quality Capacitors for 
Television, Radio, every electronic and industrial application-all types. 

Send for Complete Catalog 

INDUSTRIAL CONDENSER CORP. 
3243 N. CALIFORNIA AVENUE CHICAGO 18, ILLINOIS 

Sales offices in principal cities. 
Modern plant built by Industrial Con- 
denser Corp.. for manufacture of 
Capacitors only. 

Changes 
RADIO -TELEVISION 

Subscribers to SERVICE DEALER should notify our 
Circulation Dept. at least 5 weeks in advance regarding 
any change in address. The Pos+ Office Dept. does not 
forward magazines sent to a wrong destination unless 
you pay additional postage. We cannot duplicate copies 
sent to your old residence. 

SERVICE DEALER, 67 West 44th St., New York 18, N. Y. 
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The New RCP AL 
Universal SIQNALIQNER 
AF -AM (RF) -FM SIGNAL GENERATOR 

MODEL 730 

Universal SIGNALIGNER $3450 
The 

FM section is frequency modulated for use with 
ratio detectors. Simplicity and speed is accomplished 

by fixed frequency points at which circuits are cali- 
brated. Attenuator provides smooth control from high 
signal level to a high degree of attenuation. Perfect 
operation from either AC or DC lines with equally 
high accuracy and stability. Entirely safe as the chas- 
sis and case are completely isolated from the line. 
Broadcast band alignment is provided by fixed frequen- 
cies of 1500 KC and 550 KC. Intermediate frequen- 
cies of 456 KC and 465 KC are also supplied. Cali- 
bration provides for alignment of 460 KC-IF 
systems. F.M. band alignment Is provided by fixed 
frequencies at 88 MC and 108 MC which are the 
ends of the band. Fixed frequencies of 10.7 MC and 
9.1 MC provide for I.F. alignment. R.F. frequency 
deviation is plus and minus 500 KC. Audio frequency 
modulation is provided for AM at 400 C.P.S. A separ- 
ate audio output of 400 cycles is also provided. Cali- 
brated to be accurate within 1%. Suitable trimmers 
permit recalibrating. Complete with tubes, shielded 
output cables, line cord and plug ready to use - at- 
tractive panel and case. Size 7" a 25/a" x 2s/a". Weight 
2 lbs. 

e 
Buy From Your Jobber a Insist On RCP 
Instruments a Write For Catalog RD -7 

RADIO CITY PRODUCTS CO., INC. 

152 West 25th St. New York 1, N. Y. 

PERFORMANCE 
Not Size 

IS WHAT COUNTS 

PROTECTS 

Against Lightning Hazards 
No. AT 105 
For ribbon -type and oval 
jumbo twin lead. 

$'Z5 
LIST 

ONLY JFD Lightning Arresters offer you these 
exclusive patented features.., 
t. Strain -relief Retaining Lip prevents pulling 

or straining of lead against contact points. 
2. You actually see positive contact made with 

lead-in wire. 

3. No wire stripping or cutting. 
Write for Form No. 84 showing the damage 

lightning can do to o Television Installation. 

JFD MANUFACTURING CO., Inc. 
61251.4 161k AVENUE, BROOKLYN 4. N. Y. 
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cillator stage (6SN7, V-14), to the 
grid of V-14 (grid draws current), 
through R-319, through R-325, to the 
cathode of the 6AL5, pin 5, to the 
plate, pin 2. Since the two pairs of 
cathodes and plates are connected to 
each other, the same voltages appeared 
on the other diode. When the 6AL5 
was removed, the two conduction 
paths were broken and the positive 
voltage on the grid of the 6SN7, 
V-14, disappeared. A cathode to plate 
short of the 6AL5 would not explain 
the high positive voltage on both 
plate and cathode without some other 
trouble also being present. . C-331 
shorted would put positive voltage 
on all pins of the 6AL5 and on the 
grid, pin 1, of the 6SN7. However, 
the positive voltage would remain on 
the grid of the 6SN7 when the 6AL5 
is removed. 

A high resistance short between 
grid, pin 1, and plate, pin 2, of the 
6SN7 is not a possible trouble because, 
(a) a new tube was in, and (b) posi- 
tive voltage still remained on the grid 
with the 6SN7 out of the socket. 
There is a simple method to determine 
whether positive voltage on the con- 
trol grid originates inside the tube 
or comes from another stage through 
a defective component. The tube is 
removed from the socket and the grid 
voltage measured again. If the posi- 
tive voltage disappears, the trouble 
is in the tube. If it still remains, it 
is coming from another circuit and 
should be tracked down accordingly. 
The shorted condenser, C-321, is an 
example where a fault in another 
circuit (Horizontal phase detector) 
disabled the horizontal oscillator. 
However, once the fault had been 
traced to a non-functioning oscil- 
lator, it was a simple matter to track 
down the defective part by a voltage 
check. 

TAPE 
[from tage 20] 

the treble control will not compensate 
for a defective head or an incorrect 
azimuth adjustment. Unreasonable 
correction with the treble control 
will introduce a peak in the middle 
register. 

In the absence of proper test equip- 
ment, a passable adjustment can be 
made by turning the control switch 
from Record to Standby and back 
again while comparing the response. 
The volume levels at both switch 
positions must be identical for this 
test to be satisfactory. During this 
check, adjust the treble control until 
the two positions show equal output. 

LOOK 
Send for our 

Radio & Television 

TUBE LIST 
International Electronics Co. 

P.O. Box 6244 Pittsburgh 12, Pa. 

$1.00 to $5.00 PAID 
"for SHOP NOTES" 

Write up any "kinks" or "tricks -of -the - 
trade" in radio servicing that you have 
discovered. we will pay from $1 to $6 for 
such previously unpublished "SHOP 
NOTES" found acceptable. Send your 
data to "Shop Notes Edtor." RADIO- 
TELEVISION SERVICE DEALER, 67 
West 44St., New York 18, N. Y. Unused 
manuscripts cannot be returned unless 
accompanied by stamped and addressed re- 
turn envelope. 
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THE QUALITY OF RCA TUBES IS UNQUESTIONED 

RCA kinescopes incorporate 

the experience of the 

oldest mass-producer of. 

picture tubes in the industry 

It is a well -established fact that more RCA kinescopes 
are now in active service than any other brand .. . 

over 41/2 million since the advent of commercial tele- 
vision, when RCA pioneered the first large-scale 
production of kinescopes. 

Significantly, many RCA kinescopes installed four and five 
years ago are still giving good performance today, providing con, 
tinuous reliable service year after year. Yes, RCA picture tubes 
of all types have consistently given outstanding performance. 

RCA's kinescope quality means substantial savings to dealers 
and servicemen, in fewer call-backs and "out-of-pocket" replace- 
ments. In the long run, it amounts simply to this ... stocking 
RCA picture tubes is good business ... as any long-term user 
of RCA kinescopes will tell you. 

Your local RCA Tube Distributor carries a complete line of 
RCA picture tubes. See him the next time you buy kinescopes 
for replacement. 
Keep informed ... keep in touch with your RCA Tube Distributor 

e. 

ireCORPORATION of AMERICA 
LECTRON TUBES NARRlSON,N.J. 


