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"RIDER MANUALS down through the years have been the mainstay 
... for quick reference, accurate service and technical information" 

- Capehart-Farnsworth Corporation 
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NOTE: The Mallory TV 
Service Encyclopedia, 
1st TV Edition, makes 
reference to only one 
source of TV receiver 
schematics -Rider TV 
Manuals. 

NOTE: The Mallory 
Radio Service Encyclo- 
pedia, 6th Edition, 
makes reference to only 
one source of radio re- 
ceiver schematics - 
Rider Manuals. 

NOTE: The C -D Capaci- 
tor Manual for Radio 
Servicing, 1948 Edition 
No. 4, makes reference 
to only one source of 
receiver schematics- 
Rider Manuals. 
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COMING LATE IN AY - 
RIDER TV MANUAL Volume 4 

More material than ever before, at no increase in price. Authentic, 
accurate, reliable servicing information from 73 TV manufac- 
turers. 494 models. 235 chassis. Larger page size, 12" x 15", 
with all pages filed in proper place. Giant pages are retained, 
but now have only one fold. Equivalent of 2296 Pages (81/2" x 

11") Plus Cumulative Index Volumes 1, 2, 3 and 4 and $200 
RIDER "HOW IT WORKS" Book 1 
RIDER TV MANUAL Volume 3...74 manufacturers. 441 models. 243 
chassis. 12" x 15" page size, all pages in proper place. Equivalent 
of 2032 pages (81/2" x 11") plus Cumulative Index Volumes 1, 2, and 
3, and RIDER "HOW IT WORKS" Book $21.00 

RIDER TV MANUAL Volume 2...Coverage to January, 1949. 67 

manufacturers. Equivalent of 2300 pages (81/2" x 11") plus Cumulative 
Index Volumes 1 and 2, and RIDER "HOW IT WORKS" Book $18.00 

RIDER TV MANUAL Volume 1...Coverage up to early 1948. 34 

manufacturers- Equivalent of 2000 pages (81/2" x 11") plus Index and 
RIDER "HOW IT WORKS" Book $18.00 

All Rider Manuals Mean Successful Servicing 

JOHN F. RIDER PUBLISHER, INC., 480 Canal Street, New York 13, N.Y. 
Export Agents: Rocke International Corp., 13 E. 40th Street, N.Y.C. Cable ARLAB. 
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You really get your 
money's worth in Sprague 
high -temperature phenolic 
molded Telecap tubular ca- 
pacitors. They're the only 
molded tubulars made by the 
dry process-then impreg- 
nated* and solder -sealed 
just like expensive metal -en- 
cased oil -paper capacitors. 
They're tops on ANY job 
-yet you buy them at ordi- 
nary tubular prices. 
*Mineral oil impregnated from 
600 to 10,000 volts d -c. 

SPRAGUE PRODUCTS COMPANY 
91 Marshall Street 

hlorih Adorns, Moss. 

-C 
=ON THIS! 

_Get the better, 
=more profitable 

service calls! Send 
postcarc for Sprague booklet 
"YOUR MONEY'S WORTH IN 

GOOD RADIO AND TELEVI- 
SION SERVICE" and details on 
how to put this sales -builder to 

', 
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NATIONAL <Jfrz Elff01011- 
FIRST , 

A SENSATIONAL NEW 
BOOSTER FEATURING 

A TURRET TUNER 
The turret tuner is recognized as the 
most efficient television input tuning 
device yet designed because of (1 ) 

its exceptionally high gain and (2) its 
uniform bandwidth on all channels. It 
is used in today's finest television 
receivers. Now, for the first time, 
National makes available all the 
advantages of a turret tuner in a 
truly sensational -performing new tele- 
vision booster. 

COMPARE THESE FEATURES: 

(1) Turret tuner with an individually 
tuned set of coils for each channel. (2) 
Removable polystyrene coil -mounting 
contact panels. (3) A single 6AK5 for 
maximum usable gain. (4) A built-in 
power transformer (not AC -DC - no 
"hot" chassis). (5) Selenium rectifier 
for long life. (6) Channel selector and 
fine tuning in a single, easy -to -operate. 
dual-purpose control. (7) Pilot light 
illuminates selected channel. 

$39.95 
list price 

P.S. No other booster 
has a turret tuner! 

NATIONAL COMPANY, Inc. 
MAIDEN. MASSACHUSETTS 

4 

ELECTRONICALLY 

SPEAKING 
BY ISIDOR I. GROSS 

Congratulations. Frank Moch, fiery and outspoken president of the 
Television Installation and Service Association of Chicago, has been elected 
to office for the third consecutive term. Our congratulations. He's been 
doing a fine job in the windy city for the past two years (you will recall 
that he was instrumental in killing an Illinois licensing proposal) and is 

still going strong. His latest is the sponsorship by his organization of a 
series of lectures on the technical and business aspects of television, to 
be presented by the Television Technicians Lecture Bureau. During the 
sessions on business he hopes to develop a basic system of television sales 
and service operation ; and his plan is to collect the material worked up 
at those sessions into a guide for action, said guide to be made available 
to all other service associations in the country. This seems to us a splendid 
undertaking, and we. wish him success. 

Newcomer. While on the subject of associations, we had a note from 
Stanley Curtis, telling us about the formation of the Mohawk Valley Radio 
and Television Technicians Guild (RTG). About 50 technicians attended 
the charter meeting, and plans were made to prepare a program of bringing 
to the membership the most up-to-date methods in radio and television 
servicing. Stanley Curtis ? Why, he's the president. 

Distributors, please copy. Philadelphia's Radio Electric Service Co. 

(RESCO) will again offer a television servicing course to technicians 
without cost. Last year, a similar course conducted by Art Liebscher, 
RCA's TV expert, drew over 900 technicians. This year's lectures, also 
conducted by him, promise to be even better attended. With the number 
of teleset models increasing rapidly, the technician has the ever present task 
of keeping up-to-date. Opportunities as those provided by RESCO (and 
other wholesale distributors throughout the country) are very much ap- 
preciated by him. Those distributors who have not yet sponsored such 
lecture series could render great service to themselves as well as the service 
industry, by doing so. There are never enough of such lectures available, 
and their lack is particularly felt by those who are relatively new to the 
fold and lack experience. How about it? 

For the technician. Sylvania is really going all out for the technician this 
year. By now most of you will have seen ads they're running in Life, 
Collier's and such magazines. These ads have been very effective and you 
can tie them in profitably with your own promotion (turn to page 19 for 
details). They also have various special offers (one of which is advertised 
on page 31) . Their efforts on behalf of the technician deserve high praise ; 

and we are happy to report that the Federation of Radio Servicemen's 
Association of Pennsylvania has recognized their contribution to the 
service trade by awarding its annual award for outstanding service to 
radio and television technicians to Sylvania. They certainly deserve it. 

(We'll report on the award in greater detail next month) . 

Service hint. We thought we'd pass on to you an item we had from 
Sprague's S. L. Chertok. He tells us about a technician in Chicago, name 
of Richard Wiseman, who has solved the problem of locating a defective 
capacitor (or other component) which is defective only when the set is 

heated during actual operation (especially true of "hot -box" ac -dc table 
models). After removing the chassis from the cabinet, he simply uses a 
home hair dryer to blow a stream of very warm air on the suspected part, 
thus quickly simulating the "in -cabinet" condition. 
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IF IT'S NEW... 

KENRAD DEALERS HAVE IT! 
IRAPID radio -TV progress, your neighborhood reflects 

a national trend. Receivers of brand-new design, with 
new circuits-new tubes-are being installed daily. Here 
is potential service business you want! With Ken -Rad 
tubes, you can get it-by having the new types 
ahead of time, in order to meet new socket 
requirements as they arise . 6CB6 is one of 
many Ken -Rad tubes geared to 1950 servic- 
ing needs. You'll come on this 7 -pin pentode 
soon in both the video -i -f and r -f -amplifier 
stages of TV receivers. Have the 6CB6 
and other new tubes available when you 
need them ... by stocking the Ken -Rad 
brand! Widen your market-increase 
your income-by drawing profitably on 
the big fund of research and engineering 
which General Electric offers you in the 
form of up-to-the-minute Ken -Rad 
types, TV -picture, metal, glass, and 
miniature! Your Ken -Rad distributor 
will be glad to help. Phone or write 
him today! 

* * * 
A sharp -cutoff r -f -amplifier miniature pentode, 
Type 6CB6 differs from the 6AG5 (among 
existing similar tubes) by having the suppressor 
brought out to a separate pin connection, instead 
of connected internally to the cathode. This 
improves performance-particularly in the 
new 40 -mc i -f applications-by enabling the 
TV designer to reduce inter -action effects 
between input and output circuits. 
Transconductance of the 6CB6 
is higher than the 6AG5 by 
approximately 1,100 micromhos. 
Grid -plate capacitance is lower 
-an especially desirable 
feature in h -f work. 

feg -JA$ 

KEN -RAD 
PRODUCT OF GENERAL ELECTRIC COMPANY 

Schenectady 5, New York 

HOT THIS MONTH! 
New Ken -Rad tube display and storage 
cabinet jumps up sales, speeds selec- 
tion of tubes ... saves space! You'll 
want this jimdandy accessory once you 
set eyes on its stunning dark blue 
crinkle finish, test its heavy 24 -gage 
welded steel construction, glimpse the 
good-looking Ken -Rad electric sign at 
the top. Cabinet is 28" high, 21" wide, 
8" deep. The six shelves hold over 
150 tubes. Additional shelf units can 
be added, if desired, for still greater 
storage. Here's a real sales winner 
that comes in first every time! It's 
ready now! Ask your Ken -Rad tube 
distributor how you can get one. 
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e-; THE 

COMPLETE 

Q1/&/TP LINE 
at Budget Prices 

RADIART 
/Antennas 

POWER To 
Rotate TV Antennas 
Under Even The Most 
Adverse Conditions 

* Streamlined WEATHER-PROOF 
Housing! Keeps Out Water, Snow 

and Ice. / * Powerful heavy duty Motor that 
Reverses Instantly! Handles 150 

pound loads Easily! 

* Heav- Duty Precision STEEL Gears 

For Years and Years of Wear! 

* Twelve Heavy Duty Ball Bearings 
in Twc ó5í -in. diameter Races for 

Smoot'', Easy Rotation. 

Asa liable n 'here Models: 

TR.1 ... Rote tor and contrs1 unit with end o, rotation light 
uses 9 wire cable) $39.95 

TR -2... Co" -pc ss Control Rotator with illu nirated "Perfect 
Pot eon" dial (uses 8 wire cable) $44.95 

* You Can't Beat a RADIART ANTENNA 

on a TELE -ROTOR.... It's TOPS! 
ROTATORS 

See the new BITE -GRIP on 
this new universal bracket. It 
locks the elements in place 
like o vise. 

THERE IS A RADIART ANTENNA ... for 
EVERY Condition ... all of the highest 

quality... at the lowest possible prices! 

RADIART was among the first to build quality TV 

and FM antennas and has pioneered many ad- 

vance ideas that have improved TV reception! 

Recognizing that there is a SPECIFIC TYPE that 

works best under certain conditions ... RADIART 

has a COMPLETE line... all at popular prices! 

Jobbers recognize ... and SERVICEMEN know 

...that what they need is RADIART... to do the 

job best...because RADIART has everything! 

Radiart Has a Complete Variety of Models 
Within These Basic Classifications: 

"Lazy -X" 
Conicals 

RADIART 

TELE -ROTOR 
CONTROL 

.with the PERFECT 
PATTERN dial... fingertip 
control with instant indi- 
cation of antenna position 
shown on the illuminated 
two-tone face. 

"Hi -Lo" 
Antennas 

IT S RIGHT WHEN IT'S RADIART 

"Strate -Line" 
Antennas 

Indoor 
Antennas 

THE BABIARTc0RPORATION 
CLEVELAND 2, OHIO 

VIBRATORS AUTO AERIALS 
TV.ANTENNAS POWER 

Double Stacked 
Arrays 

FM 
Antennas 

SUPPLIES 
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RADIO INDUSTRY NEWSLETTER 

THE MARCH SHOW-As this issue goes to press, the 1950 convention of 
the Institute of Radio Engineers (IRE) is drawing to a close. The numerous 
technical papers which were presented and the various new products which 
were displayed spelled out the future of the electronics field. The subjects 
discussed at the convention and the new developments unveiled there will 
have profound effects on the service trade. A detailed report of the meeting 
will therefore be published in our next issue. 

IT'S SPRING, BUT FREEZE PERSISTS-The boom in television receiver pro- 
duction and sales continued, with the first quarter of the year breaking all 
previous records. Many companies reported new production highs, and most 
guestimates of teleset output for this year ran over the 4 million figure (but 
warning signs in the form of widespread price cutting appeared on the horizon). 
In the meantime, pressure to have the freeze thawed out continued to mount. 
At the moment, nearly 300 applications for station construction permits were 
pending, as was the frequency allocation plan proposed by the FCC last 
year, with no action in prospect for either. From the West Coast, telemaker 
Hoffman urged the Commission to separate the issues of color and u -h -f and 
hurry with a decision on the latter. In Washington, as the hearings resumed, 
the RadiJ Manufacturers Association (RMA) renewed its effort to have the 
freeze lifted. With what success remained to be seen. 

STILL BOGGED DOWN After lying dormant for a few weeks, the subject 
of colorvideo came up again, with Color Television Inc. (CTI) of California 
making the first official demonstration of its system before the FCC, with in- 
conclusive results. At the same time, both RCA and CBS continued public 
showings of their colorvideo, and RCA reported continued progress on its 
single tri -color direct view picture tube, was expected to demonstrate it to the 
FCC shortly. All things considered, a final solution did not even seem to be in 
sight; and Dr. DuMont still maintained that color was at least nine years off. 

NO TAX ! Protests against the 10% excise tax on television receivers, pro- 
posed by Secretary of the Treasury Snyder, continued, with all segments of 
the industry united in their opposition. At hearings of the House Ways and 
Means Committee in Washington, the National Broadcasters Association (NBA) 
and RMA, both testified against the proposal, and were joined by numerous 
groups and individuals representing the radio and television industry. Several 
servicemen's associations have alerted their members to write or wire their 
Congressmen, objecting to the proposal. Certainly, the entire service trade has 
an important stake in this matter, and any technician who has not contacted 
his Congressman should do so without delay. Imposition of such a tax will 
mean cold cash out of his pocket. Fight it! 

GUARANTEED TUBES -Sylvania announced that all television picture tubes 
manufactured by them will henceforth carry a one-year guarantee. Any pic- 
ture tube sold by Sylvania which fails because of defects in materials or 
workmanship within a year of shipment, will be replaced free of charge. A 
code date stamped on each tube at the time of shipment will determine whether 
a tube is within the adjustment period. Previously, Sylvania had a form of 
warranty which involved pro -rated charges based on tube use. The new plan 
has been greeted with approval by both the public and the service trade. 

ALSO LAST MONTH ... William Dubilier was awarded the Chevalier Cross 
of the French Legion of Honor ... CBS adopted RCA's picture definition method 
for its color system ... The American television system was being demon- 
strated to a group of foreign technicians on two -weeks tour here ... and 242 
students were graduated by RCA Institutes. 
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LL seven-inch sets on the mar- 
ket today use electrostatically 

deflected .picture tubes. In servicing 
these receivers, it is helpful to know 
their general characteristics. Prac- 
tically all newer models use the r -f 
high voltage supply, although some 
earlier sets use the 60 -cycle high 
voltage system. The vertical sweep 
amplifier is connected to a tap or 
directly into the high voltage bleeder, 
rather than to low voltage B+ (See 
Fig. 1 and 2). Most sets use the 
intercarrier sound system to cut down 
the number of tubes. 

Almost all the seven-inch sets are 
transformerless, which means that 
the filaments are In series -parallel 
across the line. Incidentally, a num- 
ber of ten -inch receivers using mag- 
netic deflection also are transformer - 
less. 

As has been mentioned previously, 
in servicing transformerless receiv- 
ers, there is one preliminary opera- 
tion which precedes the three main 
steps in troubleshooting : to check the 
tubes and see if several or all of them 
are unlit. This usually indicates that 
a filament is open. When the bad 
tube is found, either by substitution 
or by taking out each tube and meas- 
uring the filament resistance, a good 
tube is put in and the set turned on 
again. When all the filaments are lit, 
the standard trouble -shooting pro- 
cedure can then be applied-although 
in many cases it will no longer be 
necessary, since the trouble very 
often is only a bad tube. 

Once the filaments are lit, troubles 
in the sweep circuits will be indicated 
on the screen by any of the symptoms 
mentioned in last month's article : 

horizontal line only, vertical line only, 
horizontal or vertical non -linearity, 
fold -over, etc. There is one differ- 
ence with the smaller sets : failure of 
the horizontal sawtooth will not cause 
a blank screen, but merely a vertical 
line, since the fly -back high voltage 
system is not used. 

Serrice 

Techoigae 
Here are tested methods for 

SERVICING SWEEP SECTIONS 
(Electrostatic Deflection) 

by Cyrus Glickstein 
American Radio Institute 

The same general techniques as 
previously described are used for 
finding the defective stage: a -c volt- 
age readings, using a .1 condenser 
in series with the hot vtvm lead, on 
the a -c scale, to check the saw -tooth 
voltage at various points in the sweep 
circuit; d -c voltage readings to check 
for negative voltage on the oscillator 
grid and in most circuits, on the 
amplifier grids, to determine the pres- 
ence of a sawtooth; disturbance tests 
which use the sound system of the 
set for an audio signal tracer; and 
finally signal tracing with a scope. 

The sweep systems used in smaller 
receivers are generally quite similar 
to those in larger sets, except that 
multivibrators tend to be used rather 
than blocking oscillators for saw 
tooth generators. The output stages 
are voltage (usually CR coupled) 
rather than power (transformer 
coupled) amplifiers. 

Some of these troubleshooting 
methods will now be illustrated. 

Case histories 

Set: Motorola, chassis TS -18 (see 
Fig. 1) . Transformerless. Picture 
kept rolling to bottom. Couldn't 
hold still with any adjustment of the 
vertical hold control. Sound OK. 
Vertical oscillator and vertical ampli- 
fier tubes changed. No effect. The 

picture still seemed to roll toward the 
bottom of the screen. This showed 
the vertical sawtooth frequency was 
too high. Incidentally, when the 
blanking bars (thick black lines be- 
tween frames) move in the direction 
of scanning, the frequency is too 
high. For example, the CRT beam 
scans from top to bottom. There- 
fore, if the horizontal bars, and con- 
sequently the picture, seem to be 
moving downward, the sawtooth fre- 
quency is too high. The same gen- 
eral principle can be applied to the 
horizontal circuit, where the beam is 
scanned from left to right. If the 
vertical blanking bars slant in the 
direction of scanning, from the upper 
left corner to the lower right corner, 
the frequency of the horizontal cir- 
cuit is too high. Naturally, in the 
vertical circuit, when the picture 
moves up, or in the horizontal circuit, 
when the slant is from upper right 
to lower left, the sawtooth frequency 
is too low. 

Evidently the picture rolls when 
the sawtooth frequency is incorrect. 
There are three main possibilities 
for this: (a) it is not possible to get 
the proper frequency on the oscil- 
lator. (b) sync pulses are not com- 
ing in correctly to trigger the oscil- 
lator, and it therefore drifts. (c) 
interference is coming in and trigger- 
ing the oscillator at the wrong times. 

A quick test was rade to check. 
the first possibility. One end of C68, 

Check sawtooth voltage at various points in sweep 
circuit, using .1 condenser in series with hot vtvm 
lead, a -c scale. 

D -C voltage readings to cheek for negative voltage to 
determine the presence of a sawtooth. 

Disturbance tests, using the sound system of the set 
for an audio signal tracer. 

Signal tracing with the oscilloscope. 
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the condenser coupling sync pulses 
into the vertical oscillator, was un- 
soldered. This prevents either sync 
pulses or other signals from trirtrPr- 
ing the oscillator. The vertical hold 
control was then adjusted to see if 
the picture could be kept fairly still 
vertically. If it could, then this 
would indicate the oscillator can 
reach the correct frequency of 60 
cycles by itself. However, no posi- 
tion of the control could bring the 
picture to a stop, or near stop, point- 
ing to the vertical frequency being 
off. 

Now the frequency of a multi - 
vibrator is determined by the follow- 
ing factors: (a) time it takes the 
sawtooth condenser C71 to charge 
through R59 and R60, vertical size 
control, to a high enough voltage to 
overcome the slowly decreasing nega- 
tive voltage on the grid and make the 
tube fire. (b) time it takes coupling 
condenser C69 to discharge through 
grid resistor R58 and R57, vertical 
hold control. (Feedback in this cir- 
cuit is from the amplifier back to 
the oscillator.) 

When the tube fires, the sawtooth 
condenser discharges through the 
tube, which then cuts off and the 
cycle repeats, at a definite fre- 
quency. This frequency can be al- 
tered by varying the time it takes to 
(a) discharge the coupling condenser, 
(b) charge the sawtooth condenser. 
Any great change of component value 
in either the charge path of C71 or 
the discharge path of C69, which can- 
not be compensated for by varying 
the controls, will throw off the fre- 
quency. Also, varying the time the 
sawtooth condenser charges varies 
the size, and the linearity also, if the 
condenser is permitted to accumulate 
too great a charge before being dis- 
charged. 

Since the frequency was off, a volt- 
age and resistance check was made 
of the oscillator circuit. There was 
no definite indication of changed 
values. Since a change of condenser 
value would not show up at all in a 
resistance check and not very clearly 
in a voltage check, condenser sub- 
stitution was tried next. One end 
of the condensers was unsoldered and 
new ones substituted. Substituting a 
new condenser for C69, the grid con- 
denser, restored the circuit to cor- 
rect operation. Evidently, the old 
one had changed value. 

As noted above, the feedback comes 

from the output of the vertical ampli- 
fier tube V13 by way of C74, R65, 
and C73. This network differentiates 
the sawtooth wave in the plate of the 
vertical output tube, pin 2. A dif- 
ferentiated sawtooth is a square 
wave. Therefore a square wave is 

fed back toward the grid of V9B 
through R56, the coupling condenser 
C69 and the grid resistors R58 and 
R57. A square wave applied to this 
network makes C69 discharge ex- 
ponentially through the grid resistor. 

The feedback from the first ampli- 
fier section to the second warrants 
some attention. Intsead of just tap- 
ping off a small portion of the output 
of triode 1 and feeding it to triode 
2 by a conventional resistor voltage 
divider network, the input to tube 2 

comes off C73. As mentioned above, 
this is part of the differentiating net. 
But the wave across the condenser 
part of a differentiating network 
(short time constant) duplicates the 
shape of the sawtooth input wave 
across the whole network, but is much 
smaller in amplitude. 

Coupling condenser open 

Set : Motorola, chassis : TS -18. 
Picture had half of normal width. 
Sound as usual. Horizontal size con- 
trol adjusted. Could make picture 
smaller but not larger. Horizontal 
sweep tube, V12, changed, no effect. 
Examining the circuit (Fig. 1) it 
was noted that C62 and C63 are the 

sawtooth forming condenser in the 
horizontal sweep circuit, V12 -A. 
They operate in two separate cir- 
cuits, one for the retrace and the 
other for the trace. When the tube 
is conducting it can be considered a 

wire connecting the bottom part of 
C62 to the plate side of T5. During 
the time corresponding to the retrace 
time of the sawtooth, the tube is 
conducting. The condensers which 
were charged positive on top of each 
and negative on bottom not only dis- 
charge to 0 through T5 but recharge 
to a negative voltage on top in a half 
cycle of oscillation equal to the re- 
trace time. The tube cuts off. Now, 
during the trace period, the con- 
densers discharge very slowly to zero 
through the two windings of T6, 
which has a higher inductance than 
T5. The lines of force around T6 
then collapse and in doing so continue 
current flow and the condensers are 
recharged in the opposite direction 
in the usual fashion of oscillatory 
circuits. By the time the trace is 
completed, the grid voltage has be- 
come less negative enough to permit 
the tube to conduct and the cycle 
repeats. 

A scope was used. In using a 
scope on transformerless sets, it 
should be remembered that the chas- 
sis is not B- because of Under- 
writers' requirements. Therefore the 
scope ground lead should go to B- 
of the set, not to the chassis, to get 

SWEEP CIRCUIT SERVICE NOTES 

MOTOROLA, CHASSIS TS -I8 
NO VERTICAL DEFLECTION 

(If there is no high voltage, vert. amp. V13 has no B+) 

Defective vert. osc. tube 12SN7GT-Replace tube. 

Defective V13,6SL7GT-Replace tube. 
Defective vertical hold or vertical size controls, R57, 

R60. 
Defective charging condenser C71. 

Defective coupling condenser C72, bet. V. 0. and V. A. 
Pin 1. 

SMALL RASTER -VERTICAL 
Defective V13, 6SL7GT. 

Defective vertical size control, R60. 

Insufficient output from V13, 6SL7GT-Replace tube. 

Open coupling condenser C75 or C76,from plates of 
vertical amplifier. 

Excessive heater voltage on V13, due to shorted bal- 
last R. 

Shorted condenser C77, filters r -f from feedback ckt. 

NO HORIZONTAL DEFLECTION 
Defective V12 -A, 12SN7GT-Replace tube. 
Defective blocking osc. transformer T5 -Check wind- 

ings. 
Defective horizontal hold or horizontal size control, 

R49, R53. 
Shorted horizontal sawtooth condensers C62, C63. 

SMALL RASTER -HORIZONTAL 

Defective V12 -A, 12SNIGT-Replace tube. 
Defective horizontal size control R53 

Open condenser C58, across horiz. hold control and 
R48. 

Open coupling condensers C64 or C65 (to horizontal 
deflection plates. 

Low heater voltage on V12,12SN7GT-Check ballast 
tube R. 

POOR VERTICAL SYNCHRONIZATION 

Check for corona arcing. 
Open C66 or C 67, integrating condensers to left of vert. 

oscillator tube. 

VERTICAL TITTERS 
Readjust vertical hold control R57 

Defective C68, coupling condenser to vert. osc. 
VERTICAL BARS ON LEFT HALF OF PICTURE 

Defective R88, R51, across windings of horiz. block. 
transformer T5. 

PICTURE SIZE TOO LARGE, HOR. AND VERT, , AND 
BRIGHTNESS LOW 

Check V14,25L6GT and V15,1B3GT/8016 
FOLDOVER ON LEFT SIDE OF PICTURE 

Horizontal hold control not set correctly. 
C62 or C63 too high in value (horiz. sawtooth conds.) 

POOR VERTICAL LINEARITY 
Defective tube V13, 6SL7GT-Replace with RCA 
R61 incorrect value, feedback resistor from pin 5, 

vert. amp. to pin 5 vert. osc. 
POOR HORIZONTAL LINEARITY 

Defective condensers C62, C63. 

SENTINEL MODELS 400.405 

VERTICAL RASTER 100 SMALL, W ITH BRIGHT LINES 

OR BARS EITHER ON TOP OR BOTTOM, OR BOTH 
(ALSO MAY OR MAY NOT FOCUS) 

4. 7 Meg R23 and R24 in plate of vert. amp. either open 
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proper waveshape information. Hot 
scope lead was put on the left side 
of C64. Sawtooth seen on scope. 
Scope was previously calibrated by 
putting across a -c line and adjusting 
sine wave to 10 boxes on screen 
(110 v times 2.828 equals 300 v. peak - 
to -peak v o l t a g e, approximately) . 

Therefore, each box represents 30 
volts. The scope showed a sawtooth 
of the proper shape and amplitude of 
13 boxes (13 x 30 equals 390 volts, 
which is acceptable according to 
manufacturers' instruction book). 
The scope was shifted to left side of 
C65. The sawtooth is 180° out of 
phase and amplitude is the same- 
in other words correct shape and 
amplitude. Obviously, one of these 
sawtooth voltages is not getting to 
the deflection plates of the CRT, in- 
dicating a probable opening in one of 
the coupling condensers. To check 
this, the high voltage side of the 
coupling condenser can be unsoldered 
and the scope put to each unsoldered 
end to see if the sawtooth is coming 
through. The scope would not be 
put directly to the high voltage site 
of the coupling condenser because of 
the approximately 6000 v d -c poten- 
tial on the deflection plates. This 
could damage the scope. 

Another method that would save 
unsoldering is putting a high voltage 
coupling condenser of the same 
capacity (.001 and 6000 v breakdown 

or higher than normal value, Replace with high volt - 

age type R only. 
Shorted .1-mf C13 in plate of vert. amp. 
Defective 6SN7, vert. osc. tube. 

Defective 6SL7, vert. amp. tube. 
Shorted 20 mf or 1 mf C21, cathode of vertical amp. 

Replace with I ml 200 v. condenser. 
SMALL RASTER -HORIZONTAL 

Weak hor. osc. or weak hor. amp. tube. 
100,000 -ohm R2 and R5 in plate of horizontal amp. open 

or higher than normal in value. Replace with high 
voltage type resistor only. 

Add 10-mmf condenser in parallel with 72-mmf C24 
across medium high voltage winding located on high 
voltage coil Ll inside shield can. 

Open or shorted 10-m mf cond.in parallel with 72-mnf 
C24. 

Open or high resist. 1-meg RIO, in plate of hor. osc. 

NO RASTER, BUT THIN HORIZONTAL LINE 
Improper setting of vert. size control. 
Shorted . 02-mf 400 v. C11 between pins 2 and 4 on 

vert. osc. 
TO PREVENT PICTURE WIDTH CHANGES WITH IN- 

CREASE IN AMBIENT TEMPERATURE 
1-meg R-10 in series with horizontal size control re- 

placed with 1-meg 2 -watt resistor. 
NO RASTER, ONLY THIN VERTICAL LINE 

Shorted C6, 600 v. going to pin 4 hor. amp. Always 
replace with . 01-mf 1200 v. condenser. 

Defective hor. osc. or hor. amp. tube. 
Shorted . 0001-mf 500 v. C2 between pins 5 and 1 on 

hor. osc. Always replace with ceramic 5% zero temp. 
coefficient. 

RADIO AND TELEVISION MAINTENANCE 

voltage) in series with the hot scope 
lead. While the outside paper jacket 
of the condenser is held carefully in 
one hand, the other pigtail is touched 
to the high voltage end of each coup- 
ling condenser. This, of course, per- 
mits the sawtooth to be coupled to 
the scope, if present, while blocking 
out the high d -c voltage. This was 
done and a sawtooth was seen at the 
right of C64 but not at the right of 
C65, showing the last was open, as 
suspected. This was repaired and 
width became normal. 

Distortion 

Set : Sentinel, Model 400 -TV. 
Uses transformer low -voltage sup- 
ply. Picture was non-linear (egg 
shaped horizontally). Controls were 
unable to correct. Changing hori- 
zontal osc. and horizontal amplifier 
tubes did no good (see Fig. 2). 

A linear sawtooth is necessary to 
distribute information evenly from 
top to bottom, vertically, and from 
left to right, horizontally, without 
crowding part of the picture. For 
example, a non-linear sawtooth hori- 
zontally means the beam is pulled 
across the screen first at a constant 
speed and then slows down as it 
reaches the right side (see Fig. 3) . 

The result is more information at the 
right side of the picture, crowding as 
indicated in Fig. 4. 

Non -linearity which controls can- 
not correct can result in two ways : 

(a) non-linear generation of saw- 
tooth-sawtooth condenser charges 
for too long a portion of its charge 
curve, (b) linear sawtooth is dis- 
torted in process of amplification. 

Non-linear generation can be 
caused by a change of R or C values 
or a defective part in the charge path 
(although it may simply be due to 
making the size bigger than the set 
design calls for). Distortion after 
generation can be caused by exactly 
the same possibilities in the coupling 
and amplifier circuits. 

Scope was used. On both plates of 
the horizontal amplifier the sawtooth 
was non-linear, suggesting the signal 
is coming into the stage already dis- 
torted. This was confirmed when 
the scope was shifted to the grid of 
the first amplifier, pin #1, and the 
sawtooth was found to be non-linear. 
Scope shifted to plate of sawtooth 
generator, still non-linear. Evidently 
the distortion was originating in the 
oscillator stage. To verify this, the 
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Fig. 3. Non-linear sawtooth, flattened on 
top. For effect of this, see Fig. 4, below 

amplifier tube was removed (since 
the set is of the transformer type, 
it still operated) while watching the 
scope. Still non-linear. Therefore 
this was not due to amplifier tube 
defect loading down oscillator circuit. 
Grid of amplifier tube was measured 
for a d -c voltage with vtvm. No 
positive reading removed the last 
possibility of a leaky coupling con- 
denser causing the non -linearity and 
the distortion was now definitely 
isolated to the oscillator stage. Volt- 
age and resistance checks made. No 
resistance changes, voltage readings 
appear normal. C7, sawtooth con- 
denser changed. Picture OK. 

One of the things making some 7 - 
inch models hard to service is That 
they become erratic in operation when 
test instruments are used in the usual 
way. For example, a scope attached 
to some points in the sweep circuit of 
some receivers may cause a change of 
frequency or intermittent operation. 
This can usually be avoided by 
simply putting a high resistance in 
series with the hot scope lead, from 
1 to 5 megohms, to eliminate the load- 
ing effect of the scope on high re- 
sistance circuits. This will throw off 
calibration unless the resistance is 

kept there both for calibration and 
measurement. 

Manufacturers of transformerless 
sets generally recommend an isola- 
tion transformer between the re- 
ceiver and the a -c line when using 
test equipment to check the set, to 
protect the instruments and to mini- 
mize hum pickup when using instru- 
ments like a scope. 

A last precaution : When the ver- 
tical sweep output tube is replaced 
in these receivers, the set should not 
be turned on for 5 minutes. This 
will permit all cathodes, especially 
the high voltage oscillator tube cath- 
ode to cool. Otherwise, this last tube 
will operate and generate high voltage 

-* to page 22 
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Let's look at the latest in 

SYNC -SEPARATOR CIRCUITS 

by Martin Clifford 
Pierce Radio School 

IT HE purpose of pulses in our ex- 
isting television system is to make 

absolutely certain that the modulated 
electron beam in the picture tube 
strikes the screen at exactly the right 
spot at exactly the right time. The 
horizontal pulses, triggering the hori- 
zontal deflection oscillator, force the 
beam to snap back from the left side 
of the screen (looking at the screen 
from the inside) to the right side of 
the screen, so that the cathode ray 
beam will be in proper position to 
sweep out the next line. When the 
end of the last line has been reached, 
vertical pulses operating the vertical 
deflection system bring the beam back 
to the top of the screen, to the original 
starting point. 

The vertical and horizontal pulses 
are transmitted together with the 
video information, forming a com- 
posite signal. At the receiver, the 
process of removing the sync pulses 
from the composite video signal is 
variously referred to as sync sepa- 
ration, pulse separation, sync segre- 

CI 

25Y. 

75% 

COMPOSITE 
VIDEO SIGNAL INPUT 

COMPOSITE 

VIDEO SIGNAL INPUT 

C2 

C4 

COMPOSITE 
VIDEO SIGNAL INPUT 

A 

PULSE 

OUTPUT 

B 

PULSE OUTU.r 

C 

PULSE OUTPUT 

Fig. i Three types of diode clippers and 
the video signals appearing at their inputs 
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Discussing some of the most recent improvements in sync - 
separator circuit designs, as found in such receivers 
as DuMont, RCA, Motorola. This is another of our fea- 
tures to keep you informed of latest circuit developments 

gation, or clipping. Technically 
speaking, the term clipping should be 
reserved for the process of removing 
noise crr hum voltages from the sync 
pulse after the pulses have been sepa- 
rated from the video signal. Segre- 
gation techniques vary, but before we 
go over some of these, let's take a look 
at the composite video signal form- 
ing a portion of Fig. 1. As far as 
the amplitude of the signal is con- 
cerned, only 25% of the signal is re- 
served for the vertical and horizontal 
pulses. The job of the sync or pulse 
separator is to make use of the 25%, 
or pulse portion, of the signal and to 
discard the rest. The sync separator 
stage may be located anywhere after 
the picture second detector stage (the 
video detector) and before the cath- 
ode ray tube. In order to build up 
the sync pulse to as large an ampli- 
tude as possible, most manufacturers 
insert their sync separators after the 
video amplifier stage or stages. 

The sync separator may be any 
vacuum tube diode, triode, or pen - 

UNIFORM SYNC 
MAXIMUM PLATE PULSE OUT OF SYNC SEP. 
CURRENT/ R 

TUBE 

Ip 

PLATE 
CURRENT 
CUT-OFF 
POINT 

Eq 

- +COMPOSITE 
.rVIDEO SIGNAL' 

I i OF PULSE 

J1 

/ ' 

VOLTAGE 
BELOW THIS 
POINT CANNOT 
CAUSE PLATE 
CURRENT TO 
FLOW 

COMPOSITE SIGNAL 
GOING INTO SYNC 
SEPARATOR TUBE 

MOST POSITIVE PORTION 

OUTPUT 
OF SYNC 
SEPARAT. 

EARAT. OR 

PULSE EMF BEYOND THIS POINT IS 

CUT OFF BY TUBE OPERATING IN 
REGION OF SATURATION 

Iode. A number of diode separators 
are shown in Fig. 1. The first diode, 
lA, will conduct when the plate is 
made sufficiently positive. Conduc- 
tion through the tube causes Cl to 
charge. When the signal voltage on 
the plate of the tube decreases suffi- 
ciently, the tube will stop conducting 
and Cl will then discharge through 
Rl, making the plate end of Rl nega- 
tive and the ground end positive. 
Values of R and C are chosen so 
that the bias is maintained until the 
arrival of the next pulse. The highly 
positive pulse overcomes the bias and 
permits the tube to conduct again. 
Since the video portion of the com- 
posite signal cannot make the tube 
conduct, only the pulse waveshape, 
and not the video, will appear in the 
output. 

Diode separators 

The situation is similar 
except that cathode bias 
stead of grid leak bias, as 

in Fig. 1B, 
is used in - 
in Fig. 1A. 
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Fig. 2 Graph illustrating the variations Fig. 3 Some Motorola receivers contain this 
of plate current with grid voltage changes dual triode which acts as a double clipper 
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COMPOSITE VIDEO SIGNAL 

V16 12 7 
SYNC. SEP 

V7B 
6AL5 
SYNC. 
CLIPPER 

Fig. 4 Duo -triode sync separator and diode 
sync clipper found in some Motorola sets 

Values of R2 and C2 are chosen so 
that the tube is biased beyond cutoff 
for any signal except the strongly 
positive pulses. R3 must not be 
shunted by a capacitor in order not 
to bypass the pulse current. The 
pulse current, flowing through R3, 
forms the output pulse voltage. 

In Fig. 1C, the diode has been in- 
verted due to the fact that the applied 
sync pulses are negative. The entire 
tube behavior is reversed. The bias 
developed by C4 and R4 places a 
positive charge on the cathode and a 
negative charge on the plate, prevent- 
ing conduction until a strongly nega- 
tive sync pulse is placed on the cath- 
ode. It should be noted that there is 
no phase inversion of the signal when 
using diodes. 

The pulses can be separated from 
the video signal and amplified at the 
same time through the use of one or 
more triodes. The technique of tri- 
ode segregation may be more quickly 
understood by examining its basic 
principle of operation. Fig. 2 shows 
a graph of the variation of plate cur- 
rent with grid voltage. Note that 
there are two parts of the composite 
video signal which have no effect on 
the plate current (hence the signal 
output) of the triode. The first part 
is that portion of the composite signal 
below the plate current cut-off point. 
The second part is that value of posi- 
tive pulse voltage which will produce 
plate current saturation. Any posi- 
tive pulse voltage above that required 
to give plate current saturation will 
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Fig. 5 Four triodes serve as sync amplifier, separator, and clipper (DuMont). 
This design assures sufficiently high amplitude, freedom from noise and hum 

be cut off. The effect of cut-off and 
saturation is to give a pulse of uni- 
form amplitude in the plate output 
circuit. 

In Fig. 3 we have a dual triode, 
12SN7, acting as a double clipper. 
The composite video signal is fed into 
the control grid of the first triode 
section through R39 and C44. In the 
absence of any signal voltage, the in- 
put triode has zero bias. In this par- 
ticular instance, the signal voltage fed 
to the control grid must be positive. 
With the application of signal voltage 
of this polarity, the grid draws cur- 
rent. The coupling capacitor C44 
becomes negatively charged, produc- 
ing a d -c bias voltage across resistor 
R84. The time constant of this R -C 
circuit is such that the video portion 
of the signal cannot have any effect 
on the plate current. However, the 
positive amplitude of the sync pulses 
is sufficient to overcome the negative 
bias. The amplified, and inverted 
sync pulses appear across the plate 
load resistor R41, and are coupled 
to the grid of the second half of the 
duo -triode, through the .05 mf coup- 
ling capacitor C45 and the grid re- 
turn resistor of the second triode 
R42. The second triode is also used 
as a clipper, in order to maintain 
picture synchronization in the event 
of a weak or poor signal. 

The second clipper is useful in that 
it helps to square off the sync pulses 
by clipping any irregularities in the 
signal waveform, and also by remov- 
ing noise peaks. When R42 does not 

conduct, equal values of B plus volt- 
age are applied to the control grid 
and cathode of the second half of the 
12SN7. The tube thus has zero bias 
in the absence of signal input. The 
pulses always go negative beyond cut- 
off, resulting in clipping of any pulse 
envelope variation. 

Duo -triode sync separators 
A combination duo -triode sync 

separator and diode sync clipper is 
shown in Fig. 4. The composite sig- 
nal is fed into the cathode section of 
the first triode. The dual triode, 
12ÁU7, acts as a resistance -coupled 
amplifier, separating and amplifying 
the pulses. Triode sync separation is 
the same as that previously described, 
except that cathode injection requires 
the use of a negative signal voltage. 
To remove any noise modulation, the 
signal is shaped once again through 
the use of one-half of a 6AL5 duo - 
diode. Only negative pulses at the 
cathode of that tube can cause plate 
current flow through the tube. 

In Fig. 5 four triodes are used as 
sync amplifier, separator, and clipper. 
This combination is used to make cer- 
tain that the sync pulses are of suf- 
ficient amplitude, free of noise, and 
without hum. It also removes the pos- 
sibility that random pulses will trig- 
ger the horizontal and vertical oscil- 
lators. Thorough locking of the pic- 
ture is thus assured even under poor 
receiving conditions. 

The signal, consisting of horizontal 
and vertical pulses, plus whatever 

-+ to pag 29 
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For increased efficiency and safety build this 

Universal PICTURE TUBE HOLM!!1 

By The Staff of 
Rodio & Television Maintenance 

ONE of the ,problems vv ith which 
the television technician has to 

cope is that of storing the picture 
tube while the receiver is being serv- 
iced. No commercial unit of the 
universal type is available, and most 
technicians today place the tube on a 
cloth, face down, on the floor and 
leave it there until it can be replaced 
in the receiver. 

While this method of temporary 
storage has more or less served its 
purpose, it entails a number of dis- 
advantages which make it not alto- 
gether satisfactory. The most im- 
portant of these is the danger of 
scratching the face of the tube. An- 
other is the fact that people may 
unwittingly bump into the tube sitting 
on the floor, causing occasional break- 
age. 

In order to overcome the disad- 
vantages of current picture tube 
storage usage, we designed the holder 
described below. It is easily con- 
structable. It requires a minimum of 
material to build. It increases con- 
siderably the safety with which tubes 
can be temporarily stored. It is of 
universal design, that is, it will serve 
all currently available picture tubes, 
from the seven to the twenty incher. 
It is large enough to accommodate 
all reasonably increased size tubes 
of the future. 

Various basic positions of storage 
were tried : the tube was stored hori- 
zontally, with the neck pointing down, 
and with the neck pointing up ; and 
it was found that because of the cen- 
ter of gravity of the tube, a holder 
which would have the tube rest on 
its face would be the safest. The 
size of the holder was made large 
enough to hold tubes up to 28 inches 

Easily constructed, this tube holder will 
accommodate all types and size tubes. It 
will increase the safety of your shop and 
will add to the efficiency of your operation. 

in diameter, and it was lined with 
foam rubber on the inside for in- 
creased cushioning effect. For best 
results, the tube holder should be 
kept on a table located away from 
areas of main activity. 

Step by step instructions for build- 
ing the holder follow: 

Construction 

1. Cut all lumber to the proper 
sizes, as shown on the cutting dia- 
gram at right. 

2. Attach short cushion base braces 
(detail #2) to bottom (detail #1) 
as indicated on the diagram, using 
3/4" No. 8 flathead woodscrews, from 
the bottom up, two for each brace 
(use the above screws in all cases un- 
less otherwise specified). In addition 
to screwing the pieces together, use 
wood glue for all steps in this con- 
struction for additional binding. 

3. Attach long cushion base braces 
(detail #4) to sides (detail #3) 
along the top edge, using three screws 
for each brace, fastened from the 
outside in. 

4. Fasten the four sides (#3) to 
the bottom (#1) by means of iron 
angle braces, two for each side, using 
/" #6 flathead woodscrews from 
the inside out. The sides rest on the 
bottom. 

5. Attach four cushion bases (de- 
tail #5) to braces #2 and #4, as 
shown in the illustration. Use two 
screws from the top down for each 
short brace, and three screws from 
the top down for each long brace. 
Note that the four cushion bases do 
not meet at the four corners of the 
holder. This does not affect the 
efficiency of the holder, but makes the 

cutting job easier. 
6. The framework of the tube 

holder is now completed. In order 
to have the tube face rest on an elastic 
surface so that it will not become 
scratched, the cushion bases have 
next to be covered with foam rubber. 
Cut the foam rubber to a size slightly 
larger than the cushion bases, and 
fasten each segment to the cushion 
bases by means of rubber cement. 
Use one -inch foam rubber, and glue 
the smooth side to the cushion base. 
Have the sides with the holes face 
out. Foam rubber can be obtained 
from most surplus stores. If you 
cannot locate one, look in your tele- 
phone directory under "Rubber- 
Sponge." If the pieces of foam rub- 
ber overlap at the edges, trim to make 
a smooth fit. However, the joint 
does not have to be perfect. 

7. To complete the holder, attach 
plain cabinet drawer handles to sides 
of holder, for ease in moving it 
about. 

This completes the construction of 
the picture tube holder. It should 
now be sanded on all outside sur- 
faces, and painted with two coats of 
paint. 

Most service work is done without 
removal of the tube, and without the 
need for such a holder. But on those 
occasions where tube removal is nec- 
essary, the holder will provide for a 
safe storage place. If only one tube 
is out of a set at a time, one holder 
is sufficient. For larger organiza- 
tions, or for those shops where work 
is being done on more than one re- 
ceiver at the same time, it is recom- 
mended that additional holders be 
constructed to fill, all possible needs. 
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PICTURE TUBE HOLDER - 
PARTS LIST MATERIALS TO BE PURCHASED 

DES 
NO. 

NAME MATERIAL 0-T OTT MATERIAL OCT. NO. 

1 Bottom 1" plywood 1 

_ 
1 sh 5'4'x3 'x¡" plywood 1,3,5 

2 Short cushion 124' 1x1 White pine 2,4 
base braces I" white pine 4 1 sh 2'9'x2'9'x1 foam rubber 

3 Sides 1" plywood 4 8 Angle iron braces, 
4 Long cushion 3/4'x2"'x1/16" 

base braces 1" white pine 4 32 3/4" No. 8 flathead a ood- 
5 Cushion bases ;" plywood 4. screws 

32 3/8" No6 flathead wood - 
screws 

2 Drawer handles w/screws 

FOAM RUBBER 
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SECTION "AA" 

DETAIL "A" 

ACTUAL SIZE 
END VIEW OF BRACES 

le I" 

2,4' 

CUTTING PATTERN FOR NO.5 

2 
I J 

SCALE 
(EXCEPT FOR DETAIL"A" ) 
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TV is BIG Business: DuMont opens new 

MILLION -TUBE -A -YEAR -PLANT 
Phenomenal growth of TV continues unabated. Current multi -billion dollar 
TV business already eclipsing previous record radio production volume. 
Will soon be one of country's top industries, rivaling - if not exceeding - 
the automobile industry. Service technicians will share this progress 

Dedication of DuMont's new plant at Allwood, N. J., 
which will be devoted exclusively to the produc- 

tion of television picture tubes, marks another mile- 
stone in the continued progress of TV. Equipped with 
the latest production machinery, it is expected to turn 
out $25,000,000 worth of picture tubes a year. Add to 
this the record volume produced by the other manu- 
facturers, and you will get an idea of the size to which 
television has grown in little over three years. Soon 

there will be as many telesets in this country as there 
ire cars, each containing about five times as many 
parts as the average a -m set; and radio, which had 
been considered of major proportions until recently, 
will appear small. If you still have any doubts as to 
the magnitude of TV and its future, remember that 
it is already running at a level higher than that of the 
automobile industry in the twenties. For the technician 
Ohs means prosperous days ahead. 

In the pictures that follow, the essential 
steps in the production of picture tubes 
are illustrated. At left, one of the first 
operations is executed: sealing metal cone 
to glass neck. These tubes are of the 
short -neck, metal variety. Dr. DuMont fore- 
sees larger direct view tubes. He con- 
siders a 4 x 5 ft tube very likely. 

Depositing screen material on face of tubes. After screen has been deposited, 
solution is decanted. The tubes just left of center, appearing somewhat blurred, 
are in the process of being decanted. Both natural glass and dark faced tubes 
are produced, although DuMont receivers de not use the dark -faced variety. 

Here is one of the most difficult 
problems in the early stages of 

metal tube production: sealing 
glass face plate to metal cone. 
The machine is completely auto- 
matic, heats the glass to 2200° F. 

-÷ to page 18 
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RADIO AND TELEVISION MAINTENANCE APRIL 1950 17 



NOW! 
RADIO & TELEVISION 

MAINTENANCE 

the outstanding 
publication in 

the service field 
comes to you for only 

$1" per year! 

More value for 
less money! 

All the news in the industry - The best in technique 
articles on servicing TV 
FM AM. test equipment, 
audio, etc. - The biggest 
money -saving construction 
articles - The outstanding 
writers in the field bring you 
articles that help you and 
your business . . . 

all for $1.00 a year! 

ORDER NOW - TODAY! 

Boland & Boyce Inc. 
Montclair, N. J. 

RM 4 

Send me RADIO & TELEVISION 
MAINTENANCE for: 

2 years $2 

NAME 

OCCUPATION 

ADDRESS 

CITY 

STATE 

1 year $1 

ZONE 

Applying Dixona coat- 
ing to inside of funnel 
and neck of DuMont 
19AP4. The dixonac 
drying conveyor at 
right of center is in 
motion. This operation 
is performed manually. 

Inspecting cathode and 
grids. The microscope 
measures the spacing be- 
tween cathode and grid. 
Assembly of the bent 
electron gun involves 
such delicate operations 
that only women are 
employed in this sec- 
tion of the plant. 

Basing and aging 
processes at DuMont's 
Allwood plant. Oven 
conveyor, on the right, 
cements base to the 
neck of the tube. Tubes 
are aged on conveyor 
at left while operated 
at normal potentials. 

Railroad exhaust. A 
nearly perfect vacuum 
is obtained as each tube 
passes through the vari- 
ous evacuation proc- 
esses automatically. The 
tubes pass high -temper- 
ature ovens to drive 
all the gases out of 

the tube material. 
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Wins 30% more business with 
SYLVANIA DEALER CAMPAIGN 

"Last summer we obtained your coordinated campaign and mailed the 
postal cards to just certain sections. Then we kept track of service busi- 
ness, and found we received 30%, more from the sections which got 
the cards. 
"We're convinced ... your campaign is the best insurance against a sum- 
mer slump in service business. 
"This year, May, June, July, and August are going to be our big profit 
months." / 

Gale Radio and Television Lab., New Rochelle, N. Y 

T,M+sw1r vie use and 

recommend 
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A3d+o and ielevi}- 

et1s 
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TE ::::.:.... - 

SYLVANIA 
E LE CTRIC 

RADIO TUBES; CATH- 

ODE RAY TUBES: 
ELECTRONIC DEVICES; 

FLUORESCENT LAMPS, 

FIXTURES, WIRING 
DEVICES, SIGN TUB- 

ING; LIGHT BULBS: 
PHOTOLAMPS 

1-Displays 
2-Window Streamers 

3-Post Cards 

4-Ad Mats 

5-Radio Spots 

,p,!! US 

Le QCICe 
,.-for Quick` 

-.{CC 

.. 

\\ fi yS 
1 

aÏ I\;3l 
V1519f\ 

';':(1.04114t12:111 

W 
E66 EECO15ME66N E6_is 

EN6 EEEE11516 

You, too, will cash in 
BIG with this powerful, new 
summer campaign 

Right now is the time to send for the new, com- 
plete advertising campaign that's bound to bring 
you extra business ... all through May, June, 
July, and August. 
Look at all the colorful, sales -making material 
you get! Everything from large 3 -dimensional 
window- and counter -displays, to complete news- 
paper ad mats and postal cards. Even radio spot 
announcements to be broadcast over your local 
station. It's all yours... and it's all FREE... you 
pay only the postage on the postal cards, le for 
each card. 
Written and designed to tie in with Sylvania's 
big national magazine advertising which your 
customers will see in the Saturday Evening Post, 
Collier's, Look, Life and other publications. 

So, don't delay! Mail the coupon for full details 
TODA Y! 

1 Sylvania Electric Products Inc. 
Advertising Dept.R-1104A, Emporium, Pa. 
Please send me full information about the May. 
June -July -August Service Dealer Campaign. 

Name 

Company 

Street 

City Zone State J 
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FidolÎlolle 
PERMO, gnerilec eleo! 
CHICAGO 26, 

eie 

MODEL 600 

edit 
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Dynamic Mutual Conductance 

TUBE TESTER 

r THE HICKOK ELECTRICAL INSTRUMENT CO. -1 
`10634 DUPONT AVE. CLEVELAND 8, OHIO 

SEE YOUR JOBBER OR WRITE FOR COMPLETE INFORMATION TODAY 

INDUSTRY Pie 
HI VOLT PROBES 

RCA has developed two new high - 
voltage probes for use with all popular 
voltmeters. Both are identical, except 
for their connectors. WG -289 is de- 
signed for use with electronic volt- 
meters, WG -290 for use with non- 
electronic voltmeters. Five types of 
multiplier resistors are separately 
available to adapt the probes to 
various makes of voltmeter. The 
probes are particularly useful in 

measuring d -c output voltage of pulse - 
operated and r -f power supplies. For 
example, if the probe is used with a 
100 -volt VoltOhmyst meter scale to 
measure 10,000 volts, the effective 
resistance of the meter across the 
voltage source is more than 100,000 
ohms per volt deflection. This is espe- 
cially important where measurement 
of B plus voltages must be made with- 
out loading the circuit. The probes 
have complete safety features. RCA, 
Camden, N. J. 

SIGNAL TRACER 

EICO's new signal tracer, model 
145, is designed for audible signal 

tracing of r -f, i -f, f -m, audio and video 
circuits. It has a self-contained test 

+ to page 22 
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quality ill quantity 
The first commercially -feasible cathode-ray tube established 
Du Mont supremacy. That pioneering skill was available and 
ready when TV became a household word. And now, Itith 
millions of TV sets in daily use, more millions to be k. -pt 
going, Du Mont craftsmanship is multiplied many fold by :he 
miracle of mechanization. The new Du Mont Allwood Tube 
Plant packs 200,000 square feet with the outstanding ar-ay 
of automatic equipment, elaborate conveyors and critical lest 
positions. Meaning that, regardless what your initial equip- 
ment or tube replacement needs may be, you can continue to 
count on Du Mont for the finest TV tubes-TELETRONS*- 
in the most popular 12", 121,4", 15", 16" and 19" types. 
Literature on request. 

:IIII 
,',21111111111!1111114 

FIRST WITH THE FINEST IN T- V TUBES 

ALEN B. IU MONT 1.111GRATORIES, INC.. 

Tube Diuis ou, :Iifton, N. J. 

'trad.-mart. 
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safe 
approved 

`1.elehM 
LIGHTNING ARRESTER 

Outdta.rdúig 9ea.tzece4 

Quickly - easily installed 
without cutting line. 
Universal Base-Accommo- 
dates all types of lead-in 
cable. 

Absolutely does not affect 
signal strength on any 
channel. 

Prevents static build-up in 
antenna. 
Maintains constant antenna 

'potential relative to ground. 

Acts like a switch in by- 

passing high, harmful volt- 
ages. 

Thoroughly insulated-Un- 
derwriters Lab. approved. 

Weatherproof-Built to last. 
List Price $2.00 

aad 9a,ft Vediet 
For Flat or Round 300 Ohm 

and Twin -x Cables 

The first arrester to successfully 
combine bleeder and gap principles 
for FM -TV. 

Electrically balanced to ground- 
The balanced bleeder resistors pre- 
vent any static build-up in the antenna. 

Keeps the antenna and all surround- 
ing conductors, reflectors, directors 
and masts at a constant potential 
relative to ground. Momentary, high 
and harmful voltages break the gap 
and are by-passed harmlessly to 
ground. 

A lightweight unit, easily mounted 
or installed by hanging on the lead- 
in cable. 

With a Cletron Arrester, any an- 
tenna installation is safe. 

Order out a stock today-Build 
more satisfied customers. 

* CLEVELAND ELECTRONICS, INC.* 
6614 EUCLID AVENUE, CLEVELAND 3, OHIO 

NIORNA 
458 Broadway.TN w 

CORP.oor 

Troubleshooting 
Sweep Circuits 
+ from page 11 

before the vertical output tube draws 
current. Therefore, since the vertical 
amplifier tube is actually the bottom 
resistor of the high voltage bleeder, 
no current through the bleeder means 
full 6000 v. at the plates or the ver- 
tical amplifier. Result: high voltage 
flashover and possible breakdown of 
tube, resistors, and condensers in 
that circuit. y 
22 

Fig. 4. How non-linear sawtooth affects 
picture by crowding the lines on one side 

APRIL 1950 

from page 20 

speaker which may be used for ampli- 
fier or speaker testing. The instrument 
may also be used as an emergency or 
substitute amplifier. Frequency re- 
sponse to over 200 Mc. Also supplied 
with the instrument is the model P76 

pencil type high frequency probe. 
Available in kit form or fully wired 
and tested. Electronic Instrument Co., 
276 Newport St., Brooklyn 12, N. Y. 

TUBE TESTER 
Two new models have been an- 

nounced by Sylvania, 220 (portable) 
and 219 (counter type). These tube 
testers are designed for radio, TV, 
mobile transmitting and industrial 
electron tubes. They include an ex- 
clusive ohmmeter type test for shorts 
and leakage, and direct meter read- 
ings for all other tests. in the shorts 

and leakage test, about 55 volts are 
applied through a high resistance to 
prevent damage to tubes. For other 
tests, emission and transconductance 
are examined simultaneously under 
dynamic conditions. Gas test is also 
provided. 12 sockets provide for 4, 5, 

6, 7, 8, and 9 pin tubes, octals, lock - 
in, miniature, subminiature, acorn, and 
hearing aid types, mobile and rugged- 
ized tubes and pilot lamps. Facilities 
for unannounced tubes are included. 
Control switches are located in the 
same left -to -right sequence as listed 
on the roller chart which is provided 
with instrument, and switch positions 
are numbered to correspond to the 
pins of the tube under test. Sylvania 
Electric Products Inc., 500 Fifth Ave., 
N. Y. 18. 

SCOPE 
A new oscillograph, featuring a high 

voltage CRT, has been brought out 
by DuMont-Type 250 -AH. Recur- 
rent, single, or driven sweep durations 
are continuously available from 5 to 
10 microseconds. Z-axis input is pro- 
vided for intensity modulation. The - fo page 27 
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Exclusive THREE -UNIT Construction 
You build my Television Receiver - 
Tester in three separate units-one 
unit at a time...each complete and 
self contained within itself. With 
each unit you perform dozens of im- 
portant experiments-and each unit 
may be used in actual Television 
receiver servicing. In this way my 
training may save you many dollars 
by eliminating the need for costly 
TV Test Equipment. With these 
three units you can locate most TV 
Receiver troubles quickly and easily. 

HERE IS THE LONG SOUGHT ANSWER IN TELEVISION TRAINING FOR THE MAN 

ALREADY IN RADIO! TRAIN AT HOME-FULL PROGRAM -4 TO 8 WEEKS! 

Low Cost- Monthly Payments. Everything You Need to Learn... 

TELEVISION 
I Send You NOT JUST an Ordinary TV Kit-But a Complete 

Training System Including TV Test Equipment 

YOUR CHOICE OF 

7, 8'/ OR 10 INCH 

TELEVISION PICTURE SIZE 

TV Tuner- I. F. Unit 
Contains the RF amplified local 
oscillator, mixer and three stages of 
broad band IF amplification and 
the video second dector. The output 
constitutes the video signal and 
audio IF signal. For training, it is 
used to build and test video second 
detector, and stagger tuned IF 
amplifier obtaining 4.5 me band 
pass. For TV servicing, it becomes 
a TV calibrator for IF alignment, 
substitute tuner, IF signal injector 
and second detector. 

13E READY FOR TOP PAYING TELEVISION JOBS 
If you are a radio -serviceman, experimenter, amateur or advanced 
student ... YOUR FUTURE IS IN TELEVISION. Depending upon 
where you live, Television is either in your town now ... or will be 
there shortly. This is a vast new industry that needs qualified trained 
men by the thousand to install and service TV sets. There's really 
big money in Television, but you MUST know what you are doing 
to "cash -in" on it. I will train you in a few short weeks if you have 
had previous radio training or experience. 

VETERANS-Radio por- 
tion of training available 
under C. I. Bill 

Here is the NEW Combination Sprayberry 
Television Training System 

Out of my laboratory has come an entirely new Tele- 
vision Training...cutting months off the time required 
in old methods. I give all the knowledge and experi- 
ence you need in weeks instead of months. I start 
where your present radio experience ends. The same 
day you enroll with me, I rush the first of many big 
Television kits that I will send during your training. 
From the first hour you are experimenting and testing 
practical TV circuits...and you keep right on from 
one fascinating experiment to another. You build the 
remarkable new Television Receiver -Tester illustrated 
at the left and useful TV Test Equipment. I give you 
theory, too, but it's 100% practical stuff that will make 
money for you in Television. 

Video -Audio Amplifier Unit 
Provides 4.5 me IF ratio detector, 
low voltage power supply. For TV, 
it becomes the audio output, includ- 
ing speaker, video output and low 
voltage power supply for RF and IF 
stages. For training, it is used to 
build and test transformer type 
power supplies, audio, video, IF 
amplification and FM detection. For 
TV servicing, it is an audio signal 
tracer, IF signal tracer, video signal 
tracer and low voltage power supply. 

Video Tube "Scope" Unit 
Scope unit contains low and high 
voltage (6000 V.) power supply for 
independent operation. For tele- 
vision, it becomes the sync, vertical 
and horizontal sweep circuits and 
their power supplies. For training, 
it is used to build and test most TV 
power supply, deflection, sweep, 
oscillator, and sync circuits. For TV 
servicing, it is a video signal tracer 
and sweep signal analyzer as well as 
substitute high and low voltage 
power supplies. 

IMPORTANT-FOR MEN JUST STARTING OUT IN RADIO -TELEVISION 

If you have no previous experience in Radio work, be sure to mark 
that fact on the coupon below. I will send you complete information 
about my Radio -Television training that starts with basic funda- 
mentals and carries you right through my new Radio and Television 
Training. I will send you my two big Radio -Television hooks, 
including an actual lesson selected from my course. I want you to 
know exactly what this great industry has in store for you. There 
is no obligation, of course, and NO SALESMAN WILL CALL. 

FILL OUT AND MAIL COUPON 1 - 

Get these Valuable Books FREE ! 
Every Radio Serviceman today realizes his 
future is in Television. He knows he 
MUST have training-the right kind of 
practical training such as I am now offer- 
ing-to protect his job, his business for 
the future. This is equally important for 
the man just starting out. And so I urge 
you to get the facts I offer you FREE and 
without obligation. Learn how quickly 
and easily you can get into Television. 
Fill out and mail the coupon TODAY. 

SPRAYBERRY ACADEMY OF RADIO, 111 N. Canal, Dept. 1-H, Chicago 6, III. 

RADIO AND TELEVISION MAINTENANCE APRIL 1950 

SPRAYBERRY ACADEMY OF RADIO, Dept. Y_N 
111 North Canal St., Chicago 6, III. 
Please rush to me all information on your Radio -Tele- 
vision Training plan. I understand this does not obligate 
me and that no salesman will call upon me. 

Name Age 

Address 

City State 
Please Check Below About Your Experience 

D Are You Experienced? No Experience 
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INSULATED 

COMPOSITION RESISTORS 
In critical television applica tions, Little 

Devil Resistors can be depended on for 
longer, trouble - free service. These tiny, 
rugged units give quiet performance and 
are ideal for sensitive RF circuits. More- 
over, they are available in 5% as well as 
± 10% tolerances - in 3 , 1, and 2 -watt 
sizes: standard RM:1 values. 

SERVICEMEN 
'Y 4 

. &i ee Deuee " 
RESISTOR ASSORTMENT 

IN All -Plastic CABINET 

Designed for the serviceman! 
Three assortments to choose from -M -watt, 
1 -watt, 2 -watt sizes. Each includes 125 most 
frequently used Little Devils, in 40 values, 
from 10 ohms to 10 megohms. Packed in rug- 
ged plastic cabinet-you pay only for the 
resistors! Prices: '/z -watt, $12.50; 1 -watt, 
$18.75; 2 -watt, $25.00. 

SEND NOW for Catalog No. 21 

CABINET 
INCLUDED AT 

COST OF THE 

RESISTORS 
ALONE! 

OHMITE MFG. CO. 
4913 Flournoy St., Chicago 44 

Ve ZL9ftG wetL . . . 

HMITIE 
RHEOSTATS RESISTORS TAP SWITCHES 

.4-04 LITERATURE 

New Books 

Rider Manual Volume 20, (John F. Rider 
Publisher, Inc. 1776 pp, $18.00) 

Television Components Handbook, (Philco, 
160, $2.50) 

Radio Operating Questions and Answers, 

by J. L. HORNUNG, (McGraw-Hill 
Book Co., 10th edition, 588 pp, 
$5.00) 

Transformer Principles and Practice, 
by J. B. GIBBS (McGraw-Hill Book 
Company, 2nd edition, 232 pp, 
$3.50) 

Dial Cord Stringing Guide, (Sams, pp. 
96. $1.00) 

Television Tube Location Guide, (S am s, 

pp. 220, $1.50) 

Reviews 

Basic Television, Principles & Practice, 
by BERN.vRD GRou, (McGraw-Hill, 
pp. 569, $6.50) 
The first book in McGraw-Hill's 

Television Series is intended for the 
technician who is familiar with basic 
radio circuits and who is now enter- 
ing the field of television. It is a 
complete course with emphasis on re- 
ceiver design and function, suitable 
for class -room use, and based on the 
author's experience in teaching the 
subject. 

Following the first part of the book 
in which the author describes the 
overall operation of the entire tele- 
vision system, camera tubes, and 
complete details of the video signal, 
he proceeds directly to the receiver 
and presents a quite detailed and 
complete analysis of its various sec- 
tions. For the purpose of the tech- 
nician, this portion of the book is 
exhaustive. 

The volume also contains a chapter 
on antennas and on servicing. The 
former is rather meager. You will 
find that no representative picture of 
available antennas is given, and some 
of the outstanding types are not re- 
ferred to. Antenna installation in- 
structions are also somewhat sketchy. 

The chapter on servicing is general, 
rather than specific. While it lists 
in table form a fairly complete set of 
troubles and right next to each 
trouble an analysis of its cause, it 
does not furnish any specific rem- 
edies, except perhaps in an infer- 
ential way. 

Also presented in the book is a 
chapter on f -m ; and at the end we 
have sections on television broadcast- 
ing, color TV and, for the physics - 
minded reader, a chapter on light. 
Review questions are listed at the 
end of each chapter. Photographs 
and diagrams are used throughout to 
good effect. 

Catalogs & Pamphlets 

Tube Complement Book. Sylvania has 
announced a new 56 -page book, list- 
ing by make and model the number 
and type of receiving and picture 
tubes used in more than 620 tele - 
sets. It also contains a chart show- 
ing the percentage of each of the 
136 receiving tube types used in TV 
receivers distributed by 85 manu- 
facturers. This reference list will 
help the. technician greatly in intelli- 
gent stocking for future replacement. 
Also of valuable aid will be a list 
of 80 TV set manufacturers and their 
addresses which has been included. 
This list can be used in securing more 
servicing information on a particu- 
lar set. Another section of the book 
describes modifications required, if 
any, for 120 picture tube replace- 
ments. This is a book you shouldn't 
miss. Get it through authorized Syl- 
vania Distributors. 

Rider Manual in Production. Rider's TV 
Manual IV is now in production. 
It'll be again 12" x 15" (as TV Man- 
ual, Vol. III was) and will have the 
equivalent of 2300 pages, filed in 
their proper places. Factory author- 
ized data of more than 70 manufac- 
turers will be represented. The 
manual will cover direct view and 
projection receivers, boosters, tuners, 
kits, test patterns, waveforms, sche- 
matics%voltages, parts lists, alignment 

-s to page 28 
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1WStar 

Mo de / 303 
VACUUM TUBE 

VOLT -OHMMETER 

SPECIFICATIONS 
DC Voltage 
Ranges 1.2, 12, 60, 300, 1200 (30,000 with Accessory 

High Voltage Probe) 
Input Resistance 10 megohms for all ranges 
DC Probe with one megobm isolating resistor Polarity 

reversing switch 
Ohms Ranges 1000 (10 ohms center) 

100,000 (1000 ohms center) 
1 megohn: (10,000 ohms center) 
10 megohms (100,000 ohms center) 
1000 megohms (10 megohms center) 

AC Voltage 
Ranges 1.2, 12, 60, 300, 1200 
Impedance (with cable) approx. 200 mmf shunted by 

275,000 ohms 
AF Voltage 
Ranges 1.2, 12, 60 
Frequency Response Flat to 100,000 cycles 
Decibels 
Ranges -20 to +3, -10 to +23, +4 to +37, 

+18 to +51, +30 to +63 

Zero Power Level 1 M. W., 600 ohms 
Galvanometer 
Zero center for FM discriminator alignment and 

other galvanometer applications 
R. F. Voltage 
(Signal tracing with Accessory High Frequency 

Crystal Probe) 
Range 20 volts maximum 
Frequency Flat 20 KC to 100 M.C. 
105-125 V. 60 cycles 
Size 
51/4"x7"x3Vs" (bakelite case). Weight: 4 lbs. 

Shipping Ii't.: 61/2 lbs. 
Dealer's Net Price 
Model 303, including DCV Probe, ACV-Ohms probe 

and Ground Lead-$58.75; 
Accessory High Frequency Probe, $7.50; 
Accessory High Voltage Probe, $14.85 

Also available with roll top case, 
Model 303RT-$64.75 

ELECTRIC COMPANY 
5200 WEST KINZIE STREET, CHICAGO 44, ILLINOIS IN CANADA: BACH-SIMPSON, LTD., LONDON, ONTARIO 

Phone: COlumbus 1-1221 
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ELECTRIC SOLDERING 

IRONS 

are sturdily built for the 

hard usage of industrial 

service. Have plug 
type tips and are con- 

structed on the unit 
system with each 

vital part, such as 

heating element, 

easily removable 

and replace- 
able. In 5 

sizes, from 50 

watts to 550 
watts. 

TEMPERATURE 
REGULATING 

STAND 

This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 

Far descriptive literature write 110.1 

AMERICAN ELECTRICAL 

HEATER COMPANY 
DETROIT 2, MICH., U. S. A. 
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CC I by Victor M. Turner 

Don't let them guess. 
Putting the prices on your mer- 

chandise is as important to your dis- 
play as color, layout, and lighting. 

People will come into your shop 
more readily for a displayed item if 
the price is clearly marked. Many of 
them will not enter the store to in- 
quire about a price. In their minds 
they have often decided that it will 
be too high. On the other hand, peo- 
ple will make "impulse" purchases 
on well -displayed items on which the 
price appears plainly. 

Make it easy for your prospective 
customers to see the products and 
the prices, and they will buy more. 

This applies to repair work as well 
as product sales. Wherever possible, 
list and display your prices for serv- 
ice work. This is not as simple as 
placing a tag on a receiver which is 
for sale, but where yoti can stand- 
ardize and advertise repair jobs, do 
so. List the charge for replacing com- 
ponents-prices of the components- 
the fee for inspecting the radio-and 
so on. It will mean more and better 
customers for your service work. In- 
cidentally, most of the large manu- 
facturers have charts which show the 
various prices they think should be 
charged for different service jobs. 

In a booklet put out by RCA on 
promoting a sales campaign, figures 
from an actual study were presented 
to prove this policy ; and they are 
very convincing. 

A study was made in ten cities and 
people indicated that : 

85% want prices on each 
item in windows. 
85% want prices in printed 
advertisements. 
87% want prices on coun- 
ter display merchandise. 
50% won't ask the price 
for fear it will be too high. 
80% make impulse pur- 
chases when an article is 
clearly priced. 
72% won't enter a store to 
ask the price - even when 
they want or need the item. 
77% would have bought 
had they known the price. 

APRIL 1950 

No argument against those figures, 
is there? 

In the same booklet, RCA an- 
nounced a pricing kit for radio sales 
and service shops. This includes 
bases in which numbers, dollar signs, 
etc. may be inserted and inter- 
changed. For further information on 
this contact your RCA distributor. 

More Television Potential 
As television spreads further over 

the country, more fringe areas and 
districts heretofore out of range are 
enjoying good reception through new 
antenna developments, more techni- 
cal proficiency on the part of instal- 
lation personnel and, in many cases, 
by simply spreading the word that 
good reception is available in unpre- 
dictable or doubtful areas. 

One case illustrating this point oc- 
curred recently in a mountainous sec- 
tion in Pennsylvania. Many residents 
in the neighborhood were under the 
impression that TV was not for them 
because they knew of numerous cases 
where TV set owners were not get- 
ting satisfactory results. A young 
technician in the town decided the 
best way to correct this impression 
was to show them. He set up a TV 
receiver in his store window and by 
proper selection of antenna and in- 
stallation, set it to working perfectly 
for the benefit of all passers-by. This 
simple thing has changed the situa- 
tion in the town completely, and peo- 
ple now realize that careful and in- 
telligent installation will provide them 
with good TV. Receiver sales in- 
creased over 300% and the enter- 
prising technician has been kept busy 
as never before selling, installing 
and servicing. 

This is a good example of the 
power of product display, and also 
that a simple, straightforward adver- 
tising message can produce results. 
Obviously other men in town may 
have known that proper installation 
would have done the trick-but they 
did not recognize the basic fact that 
the potential customer did not 
know it. 

RADIO AND TELEVISION MAINTENANCE 



Industry Presents 
from page 22 

cathode-ray tube used the DuMont 
type 5RP-A, for which the overall ac- 
celerating potential is 13,500 volts. 
Frequency response of d -c amplifiers 
is uniform within 10% to 200 kc, that 
of the a -c amplifiers uniform within 

10% from 5 to 200,000 cps. A low 
voltage version of the instrument is 

also available as type 250-A. Acceler- 
ating potential for the 5CP-A used in 
this type is 3,000 volts. Detailed in- 
formation is available from DuMont 
Labs, Instrument Div., Clifton, N. J. 

ANTENNA ROTATOR 
An antenna rotator called "Tele - 

Rotor" has been added to Radiart's 
TV antenna line. This rotator will 
handle loads up to 150 pounds with 
ease. It has streamlined; weatherproof 
housing, and its motor reverses in- 

stantly. Smooth rotation is assured by 
12 heavy-duty ball bearings in two 
oversize 61/2 -inch diameter races. The 
basic design accommodates any type 
mounting, mast, tower, or platform. 
The rotator will handle any size mast 
from 7/g to 2 inches in diameter. Com- 
plete details available from Radiart 
Corp., 3571 W. 62 St., Cleveland, 
Ohio. 

exirnt aewCce .. at voua ái°'9estNut 

aUMflr TYPE 304-H* 
eadade_., docítyo yed 

*"A NEW STANDARD OF PERFORMANCE" 

The front panel of the Du Mont Type 304-H puts to work- 
for you-the most recent and highly developed circuits in 

moderately pried oscillographe. It's your"instrument control" for 
expert radio and television servicing. 

VERTICAL 
POSITIONING 
On - screen positioning 

of entire signal ex- 

panded to four times 

screen diameter. 

INTENSITY 
High light output at 
3,000 volts for photog- 

raphy of oscillograms 

and "permanent rec- 

ord file." 

Y 
ATTENUATOR 
Both a -c and d -c ampli- 
fiers. Frequency re 
s ' onse to 300,000 cps. 

Y AMPLITUDE 
High -gain amplifier-sensitivity of 10 mis 

millivolts per inch. Stable operation even 

at signal overload. 

X POSITION 
Sweep expansion over 

five times screen dia- 

meter for detailed sig- 

nal study. 

'SYNC 
AMPLITUDE 
Locks in the pattern. 
A sync -limiting circuit 
maintains sweep length 
and synchronization as 

signal level varies. 

X SELECTOR 
Both driven and recur- 

rent sweeps. May be 

synchronized external- 
ly, or internally from 
the line or amplifier. 

SWEEP RANG~ 
Sweep frequencies continuously variable 

from 2 to 30,000 cps. Slower sweeps may 

be obtained conveniently by connecting 

external capacitance at X -input terminals. 

Send for ees«riptive 12 -page bulletin. 

ALLEN B. DU MONT LABORATORIES, INC. 

APRIL 1950 

INSTRUMENT DIVISION CLIFTON, N. J. 
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HI -VOLTAGE PROBE 

Wired only $6.95_ 

HI-FREQ PROBE 

KIT $3.75 
Wired $7.50 

. 320K SIGNAL GENERATOR 

KIT $19.95 
Wired $29.95 

145K MULTI -SIGNAL t`t 
TRACER KIT $18.95 = L 3 

Wired $28.95 _ - FM i`' 

DELUX S GNAL 

GENERATOR $59.95 
_ Wired only 

511K POCKET VOLT- 

OHM - MILLIAMMETER 

KIT $14.95 
Wired $17.95 

BUILD PRECISION INSTRUMENTS 

WITH E/CO KITS 
Build it yourself and save the as- 

sembly labor cost. The schematic 
and pictorial diagrams enclosed 
with each EICO Kit are easy to fol- 
low, it's no trick at all to complete 
the job in one evening! 

Ideally suited for TV: EICO VTVM 
goes to 30.000 volts and over 200 
Mc with our accessory probes- 
EICO Sweep Generator has TV 
channels marked on panel and crys 
tal marker-new EICO 'scope has 
high sensitivity and Push-pull. 

West Coast prices 5% higher, 
Write NOW for our new catalog "M" 

221K HIGH PRECISION VACUUM 

TUBE VOLTMETER KIT $23.95 
Wired $49.95 

. 360K SWEEP SIGNAL 

GEN'R'T'R KIT $29.95 
Wired $39.95 

425K 5" r. 

PUSH-PULL 

'SCOPE KIT 

$39.95 , 

Wired ' 

$69.95 r' 

5 Mc. Crystal it 
$3.95 

=EASY - TO- FOLLOW SCHEMATIC & PIC- 

' TO RIAL DIAGRAMS WITH EVERY EICO 

INSTRUMENT KIT. 
ELECTRONIC INSTRUMENT CO., INC. 
276 Newport Street, Brooklyn 12, N. Y. 

1 

Ve .Scree.. . 
Rely on these 

ERIE RESISTOR 
components 

ERIE 

NPO col es® 
CERAM 

ERIE 
BUTTON SILVER -MICA 

CONDENSERS 

ERIE 
STAND.OFFOFF 

CERAMC 
CONS 

ERIE 
CERAM ICON 

TYPE 
TRIMMERS 

ERIE 

SUPPRESSORS 

1 f your distributor cannot 
supply you, write us for in- 
formation. New catalog on 
request. 

£lcetrasica Diuiaiav 
ERIE RESISTOR CORP., ERIE, PA. 

lcNC ON ENGLAND TORONTO, CANADA 

TELEVISION'S 
HANDBOOK 

The Video 
Hand Book 

The complete 
television man- 
ual - . . over 
900 pages , . . 
over 860 illus- 
trations 
In 14 big sec- 
tions. 

Now in this 
great one vol- 
ume book - all 
the essential 
knowledge of 
television! Inside 
the covers of 
HANDBOOKE is 

0 

presented com- 
plete up-to-the- 
minute informa- 
tion on televi- 
sion arranged 
for quick refer- 
ence-in easy to 
read, non -math- 
ematical style. 

CONTENTS: 
Section I. Television: Past, Present & 

Future 
Section 2. Fundamentals of electronic 

Television 
Section 3. The Television Station 
Section 4. The Television Receiver 
Section 5. Television Antenna Systems 
Section 6. Creating a Television Show 
Section 7. Descriptions of Modern 

Television Receivers 
Section 8. Installing Television Receivers 
Section 9. Servicing Television Receivers 
Section 10. Television Test Equipment 
Section II. Building a Television Receiver 
Section 12. Data Section 
Section 13. Television Terms 
Section 14. Bibliography 
only $5.00 at your local jobber if he cannot 

supply order direct from: 

BOYCE-ROCHE BOOK CO. 
MONTCLAIR, N, J. 

Trade Lit. 
-> from page 28 

procedures, etc. etc. Included also 
will be cumulative index covering 
Vol. I through IV, and the tradi- 
tional "How It Works" book. It's 
scheduled for May publication. 

Antenna Bulletin. This important engi- 
neering bulletin explains and gives 
detailed drawings of the proper pro- 
cedure in stacking high -band anten- 
nas. Dimensions and proper phasing 
of antennas are covered, both for 
two -stacked and four -stacked arrays. 
The material has been worked out 
by Taco engineers and is authorita- 
tive. Get the bulletin by writing to 
Technical Appliance Corp., Sher- 
burne, N. Y. Ask for Bulletin 58. 

Ham News. G -E's "Ham News" is 
now available by subscription ($1 
per year) for those who find it dif- 
ficult to obtain each issue from their 
distributor. As in the past, they can 
still be picked up free of charge at 
G -E tube distributors' headquarters. 
But if you can't make it there regu- 
larly, you can pick up subscription 
blanks at your G -E tube distributor 
and make sure that you get each copy. 

Replacement Guide. Merit Transform- 
er Corp. has released its 1950 TV 
replacement guide. It lists about 400 
popular telesets made by 60 manu- 
facturers and provides a quick 
method of determining replacement 
parts. It'll prove valuable in your 
work, and we suggest you write for 
it. It's free. You may also wish to 
inquire about their new line of 
chokes, coils, and transformers. 
Their address: 4425 N. Clark Street, 
Chicago 40, Ill. 

Mike Bulletin. Electro -Voice has issued 
bulletin 154, describing its new Mer- 
cury Model 911 Crystal, and Model 
611 Dynamic mikes. Gives complete 
technical data and list prices for both 
models. For free copy of bulletin 
154, write to Electro -Voice, Inc., 
Buchanan, Mich. 

Catalog Supplement. To keep its cata- 
log up to date, Allied has issued sup- 
plement 122, a 46 -page booklet list- 
ing the new products released by the 
manufacturers since publication of its 
last catalog. Available free of charge 
from Allied Radio, 833 W. Jackson 
Blvd., Chicago 7, Ill. 
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IIc Separator 
Circuits 
-+ from page 13 

noise or signal variations may have 
come along, is fed into the separator 
control grid through the .05 coupling 
capacitor C63 and 1 megohm resistor 
R82. In many receivers the vertical 
and horizontal pulses in the plate cir- 
cuit of this tube would then be sep- 
arated further by low and high pass 
filters (integrating and differentiating 
networks) and then used to trigger 
the sweep oscillators. However, in 
this instance still more separation and 
pulse shaping is used, since a sync 
clipper precedes the integrating net- 
work. The output of still another 
triode sync clipper supplies pulses 
which are fed into the horizontal afc 
system. 

The sync pulses applied to the con- 
trol grid of the 6SN7 are negative. 
The signal at the grid is sufficient to 
drive the tube beyond cut-off and the 
signal is clipped again. The triode 
performs a number of important 
functions. It inverts the pulse signals 
into the proper polarity for triggering 
the sweep oscillators. In addition, the 
clipping action removes all amplitude 
variations between sync pulses due to 
noise or hum. 

Some manufacturers favor the use 
of pentodes for sync segregation. The 
network shown in Fig. 6 uses two 
pentodes and a triode for sync sep- 
aration. The first sync amplifier is a 
6SK7 having a remote cut-off char- 
acteristic. The signal is fed into this 
amplifier with the sync pulse in the 
negative direction. The tube amplifies 
the signal much more than any noise 
voltage, thus improving the signal to 
noise ratio. 

bne question that often bothers 
service technicians is why some tele - 
sets have such elaborate sync ampli- 
fier, separator and clipping circuits, 
sometimes involving as many as four 
extra tubes. Aside from the obvious 
necessity of having the pulses free of 
human noise, these amplifier, separa- 
tor and clipping circuits supply a 
pulse of constant amplitude, regard- 
less of the original value of the com- 
posite video signal. This provides for 
a very high order of picture stability 
during reception of fairly weak sig- 
nals. The pulse amplitude is complete- 
ly independent of the strength of the 
incoming signal. 

IIIIII II 
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utah, 

inc. 

huntington, 

indiana. 

COMPOSITE 
VIDEO SIGNAL FROM 

VIDEO 
T AMPLIFIER 

C157 
6SK7 

.05MF 

R1651 RISE 

68 
MEG 

V 

lee 

C158 
VIIS _270 
IST SYNC r. 

AMP 

8168 
4700 

+270 
V. 

0159 
270 

R167 
4700 

R169 

MEG 

SY6S 

0161 i 
R170 
4.7 
MEG. 

-18V 

O5MF 

R171 

6800 

R172 
I MEG 

+135V. 

VII7-A 16SN7GT 
2ND SYNC. AMP 

C162 

)1OIMF 

RV3 
4700 

TO T 
NORIZ. 
SUNG 
DISCR. 

RI75 
22K 

0163 
.002MF 

0164 

.005MF. 

1674 
GI65 
A05MF 

C1510 
IO MF. 

V 
+ 138V 

TO 
VERTICAL 
OSCILL. 

Fig. 6 RCA and Ansley receivers use the network shown above, using two pentodes 
and a triode for sync separation, clipping action removes amplitude variations 
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SENTINEL Models 414.413,415: 
Horizontal Raster too Small 

Check for : width control improp- 
erly adjusted, located on back of 
chassis. Open 500 mmf condenser 

(C73) connected in series with width 
control. Width control will have no 
effect on picture size. Defective 
6B06 horizontal output tube located 
inside the shield compartment. De - 

6806 
HORIZ. 
OUTPUT. 

IX2 

HV RECTIFIER 

e 
47n 
R-86 

rC-69 
130-300 

MMF 

SENTINEL MODELS 413, 414,415 

loon - 

R -61 

WV V 

.05 MF 

C-64 

47n. 

R87 

3.34' 

ó 

19 
47,000', 

R-110 

4, 

r 

L13 L14 

.05 MF 

074 
47004' 
R97 

.IMF 

C-75 

e 
500',ÁF C 65 

6W4 
DAMPER RECT. 

470,000 
R-57 

680,000 
R-71 

500 MF 
C-73 

TI1 MI \ 130-300MMF 
C 77 

'eatlráft 
TELEVISION 

GENERATOR 
KIT 

9so 

'Weaddit 
SIGNAL 

TRACER KIT 

$1950 

NEW WeatrkcY 
HANOITESTER 
K 1 T . . . $13.50 

Heathkite are beautiful factory amyl. 
!leered quality service instruments 
supplied unassembled. The builder 
not only saves the assembly labor 
cost but learns a grere deal about 
the construction and features of the 
instrument. This knowledge aids 
materially in the use and mainte- 
nance of the equipment. Heathkite 
are ideal for and used by leading 
universities and schools throughout 
the United States. Each kit in com- 
plete with cabinet, 110V 60 cycle 
transformer (except Handi-Tester). 
all tubes, coils assembled and cali- 
brated, panel already printed ,chassis 
all punched, formed and plated, 
every part supplied. Each kit is pro- 
vided with detailed instruction man. 
ual for assembly and use. Heathkita 
provide the perfect solution to the 

eery- 
Iceproblem 

of 
equipment onlimited d buds t. 

Write for complete catalog. 

ELECTRONIC 

SWITCH KIT 

$3450 

We 
BATTERY 
ELIMINATOR 
KIT .. ....:? 

s 

$24so 

HEATH COMPANY 
BENTON HARBOR, To 

MICHIGAN E%PORT DEI4RTMENT 
I] EAST 4011, STREET 

NEW YORK 16, N Y. 

CAetE - ARUA. - N. Y. 

fective 112 high voltage rectifier 
tube located inside shield compart- 
ment. Weak 6W4 damper rectifier 
tube located inside shield compart- 
ment. Improper adjustment of drive 
control. CAUTION ! DO NOT 
touch this control without first read- 
ing the service manual instructions 
for adjustment of the horizontal 
drive control given on the same page 
with deflection, focus, and ion trap 
adjustments. Leaky .05 mf conden- 
ser (C74) connected to horizontal 
linearity coil L16. Shorted .1 mf 
condenser (C75) connected to hori- 
zontal linearity coil L16. Open 250 
mmf condenser C59 located in dis- 
charge circuit of horizontal oscillator. 

Sentinel 
Service Bulletin 

GENERAL ELECTRIC: Models 
818.12K1: Adapter plug for 
servicing. 

An adapter plug may be made 
winch makes it unnecessary to re- 
move the television chassis when 
service has to be rendered on the 
radio chassis only of Models 818 and 
12K1. A standard octal tube base 
is wired as shown in the accompany - 

mg sketch. A jumper is connected 
between pins #7-#8 and also be- 
tween pins #2-#3. This plug is 
then inserted into the J-4 socket on 
the radio chassis to re -instate audio 
continuity and to energize the tube 
filaments when the radio is separated 
from the TV chassis. A -C power is 
furnished either at pin #3-#4 of 
P3, or with a suitable plug in recep- 
tacle J-2. Precaution: When using 
the latter point for connection, it 
requires a male pin jack which makes 
the pins "hot" at 110 volts. The 
plug shown here may also be used 
when servicing the TV chassis sepa- 
rated from the radio chassis. When 
this plug is inserted into the octal 
socket J5 on the TV chassis, it per- 
mits application of power to the TV 
chassis for alignment or trouble- 
shooting purposes. 

General Electric 
Radio Service Bulletin 
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with purchase / 

100 Sylvania Receiving Tubes... 
or 3 Sylvania TV Picture Tubes 

The clearest 
and most complete 

Television Servicing Book 
ever printed 

JUMPING PICTURE-NOISY SOUND 

A loom ennuection In am 

Lead in wire k towhìnr or 
tFe aide d 

rhe1>ntldina'r IIw.n4tim 
Inred n point of contact/ 

b:.reae:ee pickup or ekrt, 
wirer 

unite twinkle) by m 

Check and tighten all ewer 
nectiout of the antenna aye - 

tam 

Replace kw/ in wire, or in - 
.inure lead in uire, at the 
point of contact. 

during April, May, June, July and August 

HERE at last is a guidebook to help simplify TV set service for you. You'll 
be amazed how it will enable you to quickly identify trouble ... solve 

tricky problems. 
Contains more than 100 pages with scores of actual photographs and 

easy -to -read diagrams, to help you increase and improve your TV set 
repair business. 

Not for sale ... it's FREE! 
This valuable book is yours absolutely free, from your regular Sylvania 
distributor, with your order of 100 Sylvania receiving tubes ... or just 3 
TV Sylvania picture tubes. Spirally bound with a sturdy board cover to 
stay open and lie flat on your bench. 

NOTE: This important booklet offer is open for a limited time only. So 
don't delay. Send your order for the tubes you need today to your Sylvania 
distributor and he'll mail this free, helpful guidebook to you immediately. 
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Here are 2 sample pages from "Servicing Television 
Receivers." Note the easy -to -read type arrange- 
ment and the simplified photographic instructions. 

Quickly answers 
scores of questions 

Shows more than 80 actual photos of 
screen test patterns. Shows how to 
identify trouble by pattern behavior. 

Gives simple, concise instructions for 
making repairs, proper adjustments. 

Contains complete circuit diagrams 
of typical television receiver. 

Explains latest television develop- 
ments such as "Intercarrier sound." 

Tells about television test equipment 
and what each instrument will do. 

Provides a practical dictionary of tele- 
vision set trouble. 

SYLVANItrELF.CTRIC 
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The inside story of 

uonìnghair quality 
How the Cunningham "A" Frame Minimizes 
Vibration. The unflagging search for ways to make 
Cunningham tubes ever better accounts for their first - 
line quality. A case in point is the RCA -developed "A" 
frame construction used in 6 of the metal -type r -f am- 
plifier tubes. 

The "A" frame-shown in color-consists of a top 
member, two vertical members, and a bottom cross 
member. The ribbed uprights are welded to the cross 
member; the feet of the uprights are welded to the 
grounded metal header. In effect a truss, this rigid "A" 
frame acts as the supporting member for the tube ele- 
ments. Its increased resistance to vibration reduces the 
possibility of electrode displacement due to wear on 
the holes in the mica spacers ... and thereby plays an 

important role in reducing microphonics and main- 
taining uniform tube characteristics. 

In addition to imparting rigidity to the tube ele- 
ments, the top and bottom members of the "A" frame 
serve as shields. The two ears on the top member add 
to its effectiveness in reducing grid -to -plate capaci- 
tance; the tab on the lower member-which extends 
down to the stem-provides additional shielding be- 
tween grid and plate leads. 

The "A" frame construction is but one of many im- 
provements that contribute to the dependability and 
long life of Cunningham tubes. Its use explains why 
more and more servicemen are placing their confi- 
dence in Cunningham. 

ALWAYS KEEP IN TOUCH WITH YOUR CUNNINGHAM DISTRIBUTOR 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N. J. 


