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ASTRON 
capacitors for real... 

(`stamina as in Astron capacitors) 

TWO basic conditions must be filled by capacitors 

to satisfy the need of service technicians: 

Have they got GUTS? Yes-no one can look inside á capacitor and see how 

long it will stand up; or how much of a beating it will take over a long period 

of time. But you can put your trust in Astron for behind each Astron 

capacitor is the meticulous quality control that iisures staying power. No 

call-back when you install an ASTRON! 

Is there an ASTRON CAPACITOR for this job? Yes-there is an Astron capacitor 
built especially to fill he specific, exacting replacement requirements 

of aly job you tackle. 

See your local jobber today and ask for ASTRON: 
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':..and all I did was install a iit' an nna 

Buyers are getting wiser. The 
quality of their TV reception is 
your responsibility ... and 

they'll hold you to it ! For your 
protection, sell and install 

WALSCO, the finest antennas 
ever built for VHF and UHF. 
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WALSCO IMPERIAL CONICAL (all -channe( VHF 

Featuring the new, exclusive 
"Barrier Disc" Insulator to prevent 

shorts and maintain lasting high gain 
performance anywhere. Designed for 

color as well as black and white. 
Not affected by dirt, moisture, salt 

... will not rust. Stainless steel 
hardware prevents corrosion losses 

permanently. Pre -assembled ... 
guaranteed 3 years! 

Single Bay ... only $9.95 List. Also 
available in Dual and 4 Bay Stacks. 

w ` 
Iaitiemet mew 

WALSCO CORNER REFLECTOR (UHF) 

No other UHF antenna so effectively 
combines all three ... (1) extra 
high gain: (2) all -channel reception; 
(3) sharp vertical and horizontal 
directivity. Features the hollow, 
unbreakable X -ï î Insulator... 
silicone treated to shed dirt and 
moisture ... not .affected by extreme 
heat, cold or wind. 
Single Bay . S10.95 List. Also 
available in 2 and 4 Bay Stacks. 
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The BACI(SI'OP 
STOPS co -channel and adjacent - 
channel interference caused by 
rear signal pick-up! 

Highest front -to -back ratio ever built into an antenna! 
No rear pick-up; eliminates "venetian blinds"! 
Largest screen area: 70 square feet! 
Very high all -channel gain. Incorporates basic 
Champion design, including Tri -Pole, with additional 
elements! 
Completely preassembled! 

Table of 
Front -to -Buck Ratios 

(Relative Voltage) 

Channels 
Front -to -Back 

Ratios 

2 9:1 

3 

4 

5 

10:1 

11:1 

20:1 

6 18:1 

Only Low land channels 
shown, since co -channel 
interference is not encoun- 
tered on High Band 
channels. 

330 

300 

270 

240 

3o Gain Above Tuned Reference Dipole 

60 

90 

120 

Channel 5 

irie CST. 
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IMPORTANT ... don't be misled by polar 
patterns representing relative POWER. Remem- 
ber, power is the square of voltage. All 
Channel Master polar patterns are presented 
in relative VOLTAGE. 

model no. 326-2 

2 radical new antennas 

by CHANNEL MASTER 
The most beautiful antenna 
ever made! The only 
indoor antenna featuring powerful 
outdoor design principles - 
Bow -Tie and Screen. 

DESIGNED FOR POWER! 
On UHF: For primary and secondary areas. In many 

cases, performance is equal to actual outdoor installa- 
tions. Good directivity on all channels. 

On VHF: Ideal in areas of strong VHF signals. 

STYLED FOR BEAUTY ! 

Designed by a well-known industrial designer, the 
WONDER BOW is proof that indoor antennas can be 
beautiful as well as powerful. Wins customer approval 
on beauty alone! 

The first gain 
figures ever to 
be published 
for an indoor 
antenna! 

Gain Above Tuned Reference Dipole 
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Gold and black 
model no. 416 

Silver and black 
model no. 417 

CHANNEL MASTER CORP. tiilxvilil 
The World's Largest Manufacturer of TV Antennas 

$8" 
list 

Write for complete technical literature. 

VHF -UHF antenna 

$6390 list 

VHF -UHF 

indoor 

antenna 

Copyright 1954, Channel Master Corp. *Pat. No. D-171560 
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THE READERS WRITE 

Our daily mail, especially since November 1953, 
has been gratifyingly heavy with favorable com- 
ments from readers in regard to the articles and 
feature departments which are appearing in our 
monthly issues. We say this, not to boast, but rather 
to point out that most radio -TV servicemen readers 
are discerning. They can and do evaluate the text 
content of a technical publication in a blunt and 
positive manner. 

It is a simple thing every month for any maga- 
zine editor to obtain many more articles than he 
can possibly publish in the space allotted to him 
for his next issue. The big decision which every 
managing editor must make, is this: Which of the 
articles contain the subject matter and authenticity 
worthy of selection for publication in the next 
issue? 

To publish material merely as filler, or because 
it has a "cute or intriguing title" - or to accept 
articles on auto radios in the summer, or on TV 
antennas in the fall - simply because they are 
available and in season, is not the answer to good 
publishing practice. Not in a highly technical field 
like this where space is limited and every word 
published must have point and meaning. Our 
primary evaluation of selected articles is the extent 
to which they can help a serviceman do a quicker 
and better job, and make more money doing so. 

For example, let us tell you, in candid fashion, 
about some intimate decisions that took place here 
in our office recently. At the staff meeting one of 
our advertising salesmen told the managing editor 
that "as long as 15,000 of our readers are located 
in non -TV areas, we should run more articles than 
we do on servicing ordinary radios such as ac/dc 
sets, portables, auto radios and the like." Then two 
of our advertising salesmen mentioned that an- 
other serviceman's publication has been running 
just such a series - and that fact having been 
stressed by our competitor's representatives favor- 
ably impressed some advertising prospects. But no! 
Our managing editor bluntly replied, "I read those 
articles carefully and I say to you in no uncertain 
terms - that series was loaded - it was nothing 
but tripe and full of errors that the service frater- 
nity quickly recognized and scoffed at." Then, our 
managing editor stressed what I have said many 
times, "Our text material, first and always, must 
be armed to help professional servicemen and serv- 
ice shop owners." 

Our mail from you readers confirms the manag- 
ing editor's views 100%. It's nice to know that you 
fellows are aware of what's going on - not only in 
our magazine's text pages, but also in the columns 

of contemporary publications. But as we have often 
said, we always welcome constructive suggestions 
and criticism from our readers and if there is ever 
any subject about which you feel more material 
should be published, never hesitate to make that 
fact known to us so that we can work to our mutual 
advantage. 

NEW DISCOUNTS OPEN HI-FI TO SERVICEMAN 

Inasmuch as I was co-founder and the first pub- 
lisher of the magazine "Audio Engineering" I may 
justifiably claim a wee bit of fundamental know- 
how relative to the high fidelity and sound business. 

Since the inception of this fabulous, fast-growing 
market that today is popularly called "High Fidel- 
ity" or "Hi-Fi"-there has been a serious and funda- 
mental fault with the manufacturers' pricing and 
discount structure. The "fault," as I term it, locked 
out professional radio servicemen and service deal- 
ers. Heretofore, for example, a speaker or amplifier 
manufacturer established a list (or selling) price 
for his product. The Parts Jobber or Sound Dis- 
tributor got his professional trade discount, but 
the Serviceman or Service Dealer, just like any 
Tom, Dick, or Harry, was supposed to pay list price. 
Naturally, customers who contemplated buying 
or who wanted to assemble various components to 
establish a Hi-Fi installation were reluctant to call 
in a professional serviceman because they could 
buy the basic components for the same price. On 
the other hand, service dealers didn't feel justified 
in trying to push their way into the sale of Hi-Fi 
equipments knowing in advance that they had no 
profit markup or profit margin on which to work, 
and could only rely on service, if any, for their 
profit. 

Even worse was the fact that the old "net price" 
trade policy made several jobbers become retailers 
in effect-a position that they, being wholesalers, 
should never have been put into at the outset. 

Happily a step in eliminating this discount im- 
passe has been taken very recently. Already sev- 
eral of the leading Hi-Fi equipment manufacturers 
(such as Regency, Jensen, and RCA, to name but 
a few) have announced that without changing 
their list price structure, professional service 
dealers are now to be given their trade discounts at 
distributor levels. This plan will undoubtedly be 
followed by all the other manufacturers in short 
order. Welcome news it is, for it now opens vast 
new sales vistas to service dealers everywhere. 
Now service dealers will no longer be reluctant to 
get into Hi-Fi and sound equipment sales because 
they know that they are no longer to be discrim- 
inated against discountwise. 
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SUPER - PERFORMANCE 

...THAT COSTS NO MORE! 

MAKE THE SCREEN TEST! 

Measure the space between 
reflector elements of any other 
big screen antenna. 

Note that the TRI -KING has 
closer spacing between reflector 
elements for improved per- 
formance. The TRI-KING's 
element spacing is the proven 
maximum for a full 1/10 wave 
length. 

SUPER 
TRI -KING 

Model 
TK1800 

WIND TUNNEL TESTED to exact- 
ing aircraft standards. Test results 
prove that a full size TRI -KING an- 
tenna can withstand 30 higher wind 
velocities than any other large screen 
antenna. 

ORDER NOW - IMMEDIATE DELIVERY! 

Model TRI -KING 

TK1500 

Super TK1800 

List Price 

$44.50 
$52.95 

Model TK 1500 
(Also available in single bay) 

CLEAR BEAM'S 1'RtKIG 
Patent Applied For 

POSITIVE GHOST REJECTION! Clear Beam proudly an- 
nounces the new TRI -KING, combining for the first time 
a Radar -type reflector screen with the improved TRI -KING 
dipole assembly. A real champion with many Clear Beam 
features including rugged, quality construction and Quik- 
Rig assembly that outsells all other big screen antennas. 
Sold on a money back guarantee. 

WRITE FOR COMPLETE INFORMATION TODAY 

Clear Beam Antenna Corp, 

100 PROSPECT AVENUE BURBANK, CALIFORNIA 
THornwall 2-4886 Victoria 9-2141 

WAREHOUSES IN: San Francisco Portland Seattle Chicago Kansas City Detroit Dallas Baltimore 
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Regeneration in video amplifiers can be difficult 
to trace. This article points up a few methods. 

by Robert G. Middleton, Field Engineer, Simpson Electric Co., and author of "TV 

Troubleshooting and Repair Guidebook," Vols. 1 & Il, and co-author (with Alfred A. 

Ghirardi) of "TV Test Probes," published by John F. Rider. 

THE symptoms of regeneration in if 
amplifier circuits are those caused 

either by: 
1. Distortion of the response curve, 

or, 
2. Introduction of spurious beat 

voltages. 
It was learned in the preceding ar- 

ticle that regeneration causes the re- 
sponse curve to become distorted into 
various shapes at different values of 
grid bias. It is for this reason that a 
regeneration check may be conveniently 
made by adjusting the value of addi- 
tional or over -ride bias up and down, to 
observe whether an appreciable charige 
takes place in the shape of the sweep - 
response curve. Such changes are usu- 
ally most apparent at low values of grid 
bias, where the gain of the amplifier is 
greater and the feedback more pro- 
nounced. 

It may readily be appreciated that if 
the if amplifier has a good response 
curve at high values of over -ride bias, 
but has a badly distorted response curve 
at low values, receiver response on weak 
signals will be impaired. This impair- 
ment results from the fact that a weak 
signal develops less agc bias voltage than 
does a strong signal. 

Symptoms which result from re- 
generative distortion of the response 
curve are the same as symptoms which 
result from misalignment of the tuned 
circuits in a stable receiver. For ex- 
ample, regeneration usually increases 
the gain at the frequency of maximum 
feedback, but reduces the gain at fre- 
quencies off maximum. The result ap- 
pears as a response curve having 
abnormal height, and subnormal band- 
width. In consequence, when the fine- 
tuning control is adjusted during 
reception of a TV signal in such a 

manner as to place the picture -carrier 
frequency half way up the side of the 
response curve, the sound -carrier fre- 
quency will fall far out along the base 
line where the response is practically 
zero, with the result that the sound 
signal disappears from the loudspeaker. 
Conversely, when the fine-tuning con- 
trol is adjusted so as to place the sound - 
carrier frequency 5% up the side of the 

Fig. 1 - A composite if response 
curve is the product of the individual 
tuned -circuit responses, as indicated. 
The numbers indicate the consecutive 
tuned circuits in the if amplifier; "I" 
is the mixer -output coil, "2" is the 
1st if output coil, etc. (B) Each if 
tuned circuit comprises an inductance 
L, stray circuit capacitance C, and a 

damping resistor R; the damping re- 
sistor is required to lower the circuit 
Q and to increase the bandwidth 
sufficiently that a flat-topped com- 

posite curve can be obtained. 

response curve, the sound signal be- 
comes audible as usual, but the picture - 
carrier frequency will then fall far out 
along the base line where the response 
is practically zero, with the result that 
the picture disappears from the screen 
of the picture tube. 

This is a situation termed "separation 
of picture and sound", and although it 
can be caused by any circuit fault which 
results in subnormal bandwidth, it is 

most often caused by regeneration in 
the if amplifier. Regeneration should be 
strongly suspected when there is sepa- 
ration of picture and sound on weak 
signals only. 

Receivers with response curves of 
subnormal bandwidth will have poor - 
quality picture reproduction. Even if 
the amount of regeneration present is 

not sufficient to cause separation of 
sound and picture, it will show up as 
increasingly poor picture quality on 
weaker signals. Deterioration of picture 
quality usually appears as loss of detail, 
and smearing of some picture elements. 
When regeneration also places a very 
sharp peak in the response curve, as is 

sometimes the case, additional picture 
deterioration becomes noticeable as "re- 
peats" or electrical echoes; these are 
circuit ghosts, which result from ring- 
ing of the if circuits whenever a side - 
band frequency equal to the sharp peak - 
frequency response passes through the 
if amplifier. 

Regeneration also causes the appear- 
ance of rf interference in the picture 
when the regeneration is strong enough 
to cause a condition where the circuit 
is on the verge of breaking into oscilla- 
tion. This situation produces a beating 
of the borderline oscillation frequency 
with the picture -carrier frequency, and 
produces wavy wandering bars and her- 
ringbone patterns in the picture which 
are sometimes confused with outside 
interference; however, trapping the lead- 
in is of course futile in such case, and 
it will be observed that neighboring re- 
ceivers are not similarly afflicted. 
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When regeneration becomes so strong 
that the circuit oscillates continuously, 
it becomes impossible to receive weak 
signals at all, because the oscillating if 
tube is blocked by the strong oscilla- 
tions. Weak oscillations sometimes be- 
come subject to negative modulation by 
a TV signal, causing the development 
of a negative picture on the screen of 
the picture tube. Strong oscillation 
causes operation to cease abruptly. Oscil- 
lation encountered during sweep -align- 
ment procedures becomes apparent as 
a sudden collapse of the distorted re- 
sponse curve. Just before collapse, the 
incipient oscillation appears as strong 
spurious markers on the response curve. 
After collapse, the screen of a dc scope 
appears dark due to deflection of the 
beam off -screen by the rectified voltage 
at the output of the detector. If an ac 
scope is used in the sweep -alignment 
procedure, the beam is not deflected off - 
screen when the if amplifier breaks into 
oscillation. However, the curve collapses 
and only the base -line trace of the 
scope appears. A check with a de volt- 
meter will then show the presence of 
a steady dc voltage at the output of the 
picture detector, which may range from 
5 to 10 volts. 

How the Response Curve Becomes 
Distorted by Regeneration 

Figure 1 shows a complete if response 
curve; this curve is termed a "composite" 
because it is comprised of the product 
of the individual stage responses. In the 
example illustrated, four single -stage re- 
sponses (composed of five tuned -coil 
responses) combine to develop the flat- 
topped composite if response curve. 

The circuit of an if tuned coil is 
shown in Fig. 1A, from which it is seen 
that the circuit is comprised of an in- 
ductance L, shunted by the stray circuit 
capacitance, C, and a damping resistor. 
The damping resistor is required in 
order to lower the Q of the tuned circuit 

Fig. 2 - When a damping resistor 
opens up across an if coil, the stage 
gain becomes very great, and the 
bandwidth becomes seriously re- 
duced, as indicated at "2," above. 
This situation has a semblance to re- 
generative distortion, but does not 
vary with the value of over -ride bias, 

as does regeneration. 

sufficiently so that a flat-topped com- 
posite if curve can be obtained. In case 
the damping resistor opens up, the gain 
of the associated stage becomes very 
high, the bandwidth becomes very nar- 
row, and the contribution of the faulty 
stage to the composite response curve is 
no longer correct. In consequence, the 
response curve becomes distorted as 
shown in Fig. 2. 

An important point to fix in mind is 
that when regeneration is present, the 
effect is the same as that of an open 
damping resistor. That is, regeneration 
causes the stage response to become ex- 
cessive at the expense of bandwidth, so 
that the composite response becomes 
distorted; just as if a damping resistor 
had opened. The essential difference be- 
tween the two situations is that the re- 
generative stage operates in a normal 
manner if the over -ride or agc bias is 
high, but shows characteristics of dis- 
tortion when the bias falls to a low 
value. On the other hand, an open 
damping resistor produces just as much 
distortion at high bias levels as at low 
bias levels. It is for this reason that one 
of the most useful tests for regeneration 
consists of varying the agc over -ride bias 
from a high level to a low level. 

Another very practical conclusion that 
can be arrived at from this discussion is 
that when a regenerative amplifier is to 
be aligned, it is advantageous to apply a 
very strong sweep signal as well as a 
high value of over -ride bias. Then, after 
the stage has been restored to normal 
operation, the over -ride bias can be re- 
duced to a nominal value of -3 volts. 
Otherwise, the operator may find the 
adjustments difficult or impossible to 
handle. 

Why Regenerative Distortion 
Increases at Low Values 
Of Grid Bias 

The reason that regenerative distor- 
tion is increased at low values of grid 
bias is illustrated in Fig. 3. Such a cir- 
cuit arrangement will always exhibit 
symptoms of regeneration when the grid 
and plate coils La and Lp are tuned to 
nearly the same frequency. Regenera- 
tion takes place because there is always 
some residual interelectrode and stray 
capacitance, which may be represented 
as C, as shown in Fig. 3. It should be 
borne in mind that there is some capaci- 
tance between the grid and plate lead 
wires in the stem of the tube and be- 
tween the grid and plate terminals of 
the tube socket. Screen grids are not 
100% perfect, so that there is a certain 
small amount of capacitance present be- 
tween the grid and plate elements of the 
tube. Also, there is a small capacitance 
between the leads from the coils to the 
grid terminal and to the plate terminal 
of the tube socket. There may even be 
a small stray capacitance between the 

Fig. 3 - There is always a certain 
residual plate -grid capacitance in a 
picture if stage, as indicated above 
by C. This capacitance is composed 
of numerous small capacitances, as 
explained in the text. Provided the 
grid and plate circuits are staggered 
sufficiently far apart in frequency, 
the regeneration which results from 
feedback through C will be negligible. 

grid coil and the plate coil. Although 
these capacitances are individually small, 
it should be apparent that together they 
can add up to an appreciable value. This 
total capacitance provides the capacitive 
coupling from the plate to the grid cir- 
cuit of the if stage. 

Under normal circumstances, this 
capacitance does not lead to trouble. 
However, consider a situation in which 
coils La and Lp are tuned to the same 
frequency (Fig. 3), instead of being 
staggered 2 or 3 me apart. Stagger - 
tuning the grid and plate circuits of 
course results in an increase of band- 
width and a corresponding reduction in 
gain. But peaking the grid and plate 
circuits to the same frequency results 
in a decrease of bandwidth and a corres- 
ponding increase in gain. Increased gain 
results in more signal voltage 'being de- 
veloped across LP, the increased signal 
voltage causing more feedback of signal 
through the stray capacitance C. This 
increased feedback results in regenera- 
tion, which has the effect of further 
narrowing the bandwidth of the stage 
response. The narrowing of bandwidth 
results in a further increase of gain, 
since the product of gain times band- 
width is found to be a fixed constant. 
The practical result of this regenerative 
process, brought on by peaking grid and 
plate coils to the same frequency, is a 
highly distorted composite if curve. 

Leaving the circuit in its regenerative 
state, let us now turn our attention to 
the effect of varying the grid bias -C, 
shown in Fig. 3. Reducing the grid bias 
has the practical effect of increasing 
the Gm of the tube, thereby increasing 
the stage gain. This increase in gain 
means that we now have a greater sig- 
nal voltage at the output, or, an in- 
creased signal voltage across L. Devel- 

(Continued on page 62) 
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without enhiIa FOR PERFORMANCE! 

L.11t/(X/.0 4 -BAY 

"CONICAL -V -BEAMS" 

The finest long distance array 
ever produced ... for the ultimate 
in fringe area reception 

Guaranteed to outperform 
any antenna or combination 
of cut -to -frequency antenna. 

When used with Telrex Duo -Band 
splines, the 8X -TV comprises the 

finest in reception on channels 2 to 
83. This famous Telrex antenna has 
proven unequalled for performance 
for distances up to 200 miles. When 

you check the facts on antenna, 
you'll agree that Telrex is 
BEST BY EVERY TEST! 

Every genuine Telrex antenna 
features rugged all -aluminum, 
all-weather construction 

Over 60 different models for every installation 
need, near or far, are included in the new Telrex 

catalog. Ask for your copy, today! 

"Conical -V -Beams" are produced under U. S. Pat- 
ent No. 23,346, Canadian Patent No. 500,436 
and British Patent No. 691,485 - other patents 
pending. Sold only through authorized distributors. 

INC. 

"CONICAL -V -BEAMS" 

AMERICA'S 
OUTSTANDING 

TELEVISION 
BEAM 

ASBURY PARK 5 

NEW JERSEY 

MAKERS OF THE FAMOUS "BEAMED POWER" COMMUNICATION ROTARIES 
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Pre - 
by Harry Casey 
Chief Engineer, Kirby Products Corp. 

\\ I.NTY years ago Servicemen 
considered the oscilloscope a Iuxury 

item to be enjoyed and used only by en- 
gineers in research and development 
laboratories. Today there is an oscillo- 
scope on almost every service bench. 
This wide acceptance establishes .the 
fact that instruments such as this are 
service necessities. 

Extends CRO Gain 
The benefit which a serviceman de- 

rives from an investment of this type is 
determined by his ability to use the 
equipment and the variety of circum- 
stances under which it may be of use 
to him. Many thousands of oscillo- 
scopes, satisfactory for general work 
few years ago, now represent a non- 
paying investment on the service bench 
due to poor sensitivity. These instru- 
ments may be modernized by the addi- 
tion of a companion unit-an oscillo- 
scope pre -amplifier. To illustrate, sup- 
pose you have an oscilloscope which has 
a voltage gain, from input terminals to 
deflection plates, of 100. An oscilloscope 
pre -amplifier with an additional gain of 
100 coupled to the input terminals of 
the oscilloscope raises the overall volt- 
age gain of the system, from input 
terminals of the pre -amplifier to deflec- 
tion plates, to 10,000. 

Similarly, servicemen who have pur- 
chased oscilloscopes in kit form may ex- 
tend the usefulness of this purchase by 
taking advantage of the abilities of the 
oscilloscope pre -amplifier. It should not 
be inferred from this that equipment of 
this type is useful only to owners of 
oscilloscopes with inherent low gain. 

Many higher priced oscilloscopes which 
in themselves have fairly high gain still 
require additional amplification in cer- 
tain applications where extremely low 
level signals must be viewed. 

In sweep alignment of various tuned 
amplifier circuits in which the response 
curve is to be viewed on an oscilloscope, 
the strength of signal which must be 
applied to the input of the amplifier in 
order to present a reasonably sized pat - 

Hg. I - View of Kirby Model SA - 
103 Oscilloscope Pre -Amplifier Unit. 

tern on the oscilloscope is important. If 
the oscilloscope has low vertical gain, 
this must be compensated for by in- 
creasing the signal input to the ampli- 
fier. But if it is necessary to apply a 
much stronger signal than the amplifier 
is normally designed to handle, what 
happens to the response curve? An 

overdriven amplifier is certainly not 
capable of normal alignment. 

VHF Tuner Applications 
In particular, alignment of vhf tuners 

is complicated by the fact that much 
higher signals than normal must be ap- 
plied in order to see the response curve 
on the oscilloscope. These strong sig- 
nals, applied to a low level unit such 
as this, produce such a distortion of the 
response curve that it is difficult to align 
the circuits involved accurately. Even 
so-called high gain oscilloscopes fall 
down in this respect when visual align- 
ment is attempted on present UHF 
tuners. It is almost mandatory that 
oscilloscope pre -amplification be used in 
work of this type. 

A unit of this type which is the Kirby 
Products Corp. Model SA -103 Oscillo- 
scope Pre -Amplifier is illustrated in Fig. 
1. Features of this instrument include 
voltage regulation in the power supply, 
and hum balancing and low frequency 
phase correction controls which are con- 
veniently placed for accessibility. The 
unit features a voltage gain of from zero 
to 100, controllable from the front panel. 
At extremely high gain, such as when 
the pre -amplifier is used in conjunction 
with an oscilloscope which has a built- 
in voltage gain of 1000, providing a 
total gain of 100,000, mechanical vi- 
brations become a factor and shock 
mounting of tubes is used to overcome 
this. With voltage gains of this magni- 
tude involved it was necessary to include 
voltage regulation in the power supply 
(see Fig. 2) to prevent the waveform 
viewed on the oscilloscope from bounc- 
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ELECTRONIC TECHNICIAN 
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Customer confidence in you and your way of doing business 
is the greatest single business asset you can have. The 
RAYTHEON Bonded ELECTRONIC TECHNICIAN pro- 
gram, now in its 10th year, has helped and continues to help many 
thousands of Radio and Television service dealers break down the bar- 
rier of public mistrust. And in so doing increases the volume and profit 
of these Raytheon Bonded Technicians. 

Ask your Raytheon Tube Distributor if you can qualify for this priceless 
sales asset. If you can, the program costs you not one cent, it's 
Raytheon's investment in your future. 

RAYTHEON MANUFACTURING COMPANY 
Newton, Mass., C icago, III., Atlant r Los Angele 

UBMINIATURE AND MINIATURE TUBES SEMICONDUCTOR 

ESE: 

RAYTHEON 

lecti-os:ies 

ISTORS NUCLEONIC TUBES MICROWAYI TUBES 
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LOOK TO THE LITTLE INDIAN 4._ FOR 

THE VALUE IN 

MOLDED PAPER TUBULAR CAPACITORS 
the Sangamo 

The Telechief will outlive all 

other tubulars! Major manu- 
facturers' test and stamp 
of approval prove that 

Telechiefs have longer life. They 
have a final insulation resist- 
ance value 10 to 15 times 
greater than any other 
paper tubular-because 
they're molded in 
HUMIDITITE! 

The Telechief out- 
performs all other 

molded paper tubulars 
in moisture resistance... 

in high temperature opera- 
tion ... in holding its rated 

capacity under all conditions. 

EXTRA VALUE AT NO 
EXTRA COST! This amaz- 

ing new capacitor - that meets specifications so 

tough that no previously existing paper tubular 
could approach them-is a premium tubular at the 

price of an ordinary one. See your Sangamo Distributor 
today! 

Age uilro-,rav desee Saayrmo 

SANGAMO ELECTRIC COMPANY 
SC 54-11 MARION, ILLINOIS 

ing due to slight changes in the output 
of the power supply. 

Low Frequency Response 
Requirements 

1 he majority of alignment work in- 
volves viewing of a 60 cycle sweep sig- 
nal. In order for the amplifier to pass 
this sweep pattern without introducing 
any tilt or malformation into the curve, 
the pre -amplifier was designed to pass 
cleanly a 30 cycle square wave. 

On the other hand the serviceman is 
often called upon to look at other pulse, 

Fig. 2 - Voltage -Regulated power 
supply used in Kirby Model SA -103. 

sawtooth, differentiated or integrated 
waveforms. Square waves of frequencies 
up to 15 kc may be passed by the pre- 
amplifier with negligible deterioration 
of the leading and trailing edges. 

Gain Calibration 
One important and useful feature of 

the instrument is the gain calibration. 
Each unit is individually calibrated so 
that the front panel gain control pro- 
vides an accurate indication of the input 
to output voltage gain of the unit. 

Fig. 3-Set-Up used to test power 
amplifier with Kirby Model SA -103. 

This can be used, for example, to 
check the gain of a power amplifier 
stage (see Fig. 3). A signal may be ap- 
plied to the amplifier under test and 
the scope connected to the output of the 
stage. The scope can then be adjusted 
so that this output produces, for in- 
stance, 3 inches of deflection. 

The same test signal can now be ap- 
plied to the oscilloscope pre -amplifier 
input and the scope connected to its out- 
put. The gain control on the pre -ampli- 
fier is now adjusted until 3 inches of 
deflection is produced on the scope and 
the gain of the unknown amplifier can 
then be read directly from the dial indi- 
cation on the pre -amplifier. 

Signal Tracing Applications 
Many servicemen use diode probe 

signal tracing with various amplifying 
units. The oscilloscope pre -amplifier 

(Continued on page 61) 
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HE GREATER TRi-PLEX 
BY JENSEN 

The new TRi-PLEX is the result of 
iartl-er research directed toward the en- 
tEncement of all the qualities for which this 
tried Jensen 3 -way system has been noted. 

Musicians, record collectors, sound 
Ergineers and laymen contributed to the 
concept and participated in the five years 
acoustical research and exhaustive psycho - 
acoustic tests. Even the slightest false col - 
c ration effects have been eliminated-there 
is io raucous tinkle or exaggerated percus- 
_irn, stridency is missing from the violins. 
.a -d there is an extreme smoothness of 
leponse and a precisely adjusted intra - 
rar ge balance-the individual instruments 
stand out in true dimensional separation. 
The vocalist steps out in front of the musi- 
ci3ns. You're bound to agree that here is 

n ing indeed. 

At $312.70 net the TRi-PLEX in 
mahogany factory assembled com- 
plete with individual certificate of 
performance-in korina blonde 
$316.80 net. Jensen back -loading 
improved bass cabinets only-Model 
BL -220 (12 -inch speakers) mahog- 
any $89.50 net, korina blonde $92.50 
net-Model BL -250 (15 -inch speak- 
ers) Mahogany $128.00 net, korina 
blonde $130.90 net. 

engen 
MANUFACTURING COMPANY 
D+VISION OF THE tv UTt! COMPANY 

6101 S. LARAMIE AVENUE, CHICAGO 38, ILLINOIS 
IE CANADA: CDPP3t -.IRE PRODUCTS. LTD., LICENSEE 



H orizontal 
and High Voltage 

By Bob Dargan and Sam Marshall 
From a forthcoming book entitled 
"Fundamentals of Color Television." 

Horizontal Centering, Width and 
Linearity Circuits 

A typical horizontal output deflection 
circuit is shown in Fig. 9. This schem- 
atic shows the control for adjusting the 
horizontal centering of the picture, as 
well as the picture width and horizontal 
linearity. These are important adjust- 
ments and are usually completed before 
any other set-up operations are attempt- 
ed, such as convergence and purity. 
This is necessary because going back to 
these controls will usually disrupt other 
adjustments which are affected by the 
preliminary adjustment of horizontal 
centering, width and linearity. 

Horizontal Centering 
Modern B & W television receivers 

in general make use of mechanical cen- 

r- 

L 

8011 

B+ 
400 V. 

HORIZ. 
DEFLECTION 

COILS 

DAMPER 
TUBE 

`Electron 
Flow 

CENTERING CONTROL 

Fig. IO - The equivalent horizontal 
circuits. No dc flows through the 
horizontal deflection coils with the 

variable arm in this position. 

HORIZ OUTPUT 
TRANSFORMER 6AU4 
.l DAMPER TUBE 

HORIZ. 
LIN- 

EARITY 
COIL 

g 300 . 
..47 / 

WIDTH 

COIL , 

o 
O = 

isW 

a 0 
aOT 

9 R, 4.7K 068 
Pf 9 .02Nf 

=1 
400 V. 

.082pf 25pf 

BOOST 
B+ 

8011 

25Af 

- - HORIZ. 
CENTER- 

ING 

25Nf 

Fig. 9 - Controls in the horizontal 
output stage of color receiver for 
adjustment of width, horizontal 
linearity and horizontal centering. 

tering of the picture and the electron 
beam. This is done by adjusting an ex- 
ternal plate which affects the focus mag- 
netic fields and influences the direction 
of the electron beam. This focus or 
wobble plate is moved vertically to ac- 
complish a horizontal movement of the 
picture and vice versa. After comple- 
tion of the mechanical adjustment it is 
fastened securely by wing nuts or 
screws. This type of centering has 
superceded an earlier system which used 
potentiometers to vary dc current 
through the horizontal and vertical de- 
flection coils, thereby establishing an 

adjustable magnetic field for positioning 
the picture both horizontally and ver- 
tically. 

This same system is now used in 
color TV receivers because the use of 
magnetic or mechanical techniques 
would conflict with the purity adjust- 
ments of the yoke. 

A schematic using this system is 
shown in Fig. 9. Fig. 10 shows a sim- 
plified version of this circuit involving 
only the horizontal centering control 
and associated components. It should be 
noted that any dc current flowing 
through the horizontal deflection coils 
from the tap on the centering control 
returns to the variable arm of the cen- 
tering control through the width coil. 
All other paths are blocked with con- 
densers. The electron flow through the 
control is from the damper plate to the 
B plus supply of 400 volts and the de- 
flection coil and width are in parallel 
with a portion of the centering control. 

Fig. 11 shows the variable arm of the 

HORIZ. DEFL. 
COILS 

400 V. 

HORIZ. CENTERING CONTROL 

DAMPER 
PLATE 

.-- 
Electron 

flow 

Fig. I I - No electron flow occurs in 
horizontal deflection coils since both 
ends of coil are at the same potential. 
The width coil has been omitted 

purposely for simplicity. 
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Color 
Circuitry 

HORIZ 
Electron flow EFL. 

COILS 

B+ 
400 V. 

0 
A 

I 

Electron 
DAMPER 

TE 
1 flow 

HORIZ. CENTERING CONTROL 

Fig. 12 - The electron flow occurs 
from terminal I on the horizontal de- 
flection coil to terminal 2 when the 
horizontal centering control is posi- 

tioned in the manner shown. 

potentiometer at the middle point of the 
control in contact with the center tap. 
When the adjustable arm is positioned 
at this point there is no do difference of 
potential between the ends of the hori- 
zontal deflection coils and therefore no 
electron flow takes place. 

However, if, as in Fig. 12, the control 
arm is moved to some position on the 
right of the center tap, where one side 
of the yoke in connected, electrons will 
flow in the direction shown through the 
horizontal deflection coils. This dc cur- 
rent will establish a magnetic field that 
will cause the electron beam or picture 
to be moved horizontally from its orig- 
inal position. 

When the control setting is as shown 
in Fig. 13 the dc current flow will be 
in the opposite direction, thereby caus- 
ing the electron beam to be moved in a 
direction opposite to the one correspond- 
ing to Fig. 12. 

Thus, the beam or picture can be po- 
sitioned toward either side of the cen- 

ter by varying the centering control. The 
centering adjustment of the picture 
vertically is achieved in a similar man- 
ner and will be dealt with under the 
discussion of vertical circuits. 

Width Control Circuits 
From an examination of Fig. 14 it 

can be noted that the width coil is con- 
nected in parallel with the horizontal 
deflection coils. Therefore, the deflec- 
tion currents applied to these coils di- 
vides up, one portion flowing through 
the width coil and the balance flowing 
through the deflection coils. The ampli- 
tude of the currents in each of these 
two branches is inversely proportional 
to the inductive reactances in the 
branches. 

When the iron core of the width coil 
is moved away from the center of the 
width coil the inductive reactance of 
the coil is reduced. This reduction per- 
mits more of the available deflection 
current to flow through the width coil 

Electron 
flow HORIZ. 

DEFL. KCOILS 

F I 

Electron DAMPER 

B+, 
40 

flow PLATE 

0 V. 

HORIZ. CENTERING CONTROL 

Fig. 13 - The direction of electron 
flow in the horizontal deflection coils 
is from terminal 2 to terminal I when 
the centering control is positioned 

in the manner shown. 

r 

TO 
HORIZ. 

OUTPUT 
TRANSF. 

WIDTH 
COIL 

L J 

Fig. 14 - The width coil is effectively 
connected in parallel with the hori- 
zontal deflection coils, and the total 
inductance of the two parallel com- 
ponents is thus made adjustable. 

with a resultant decrease of current 
through the deflection coils. The avail- 
able current that divides up between 
the coils is supplied by a system that 
may be considered a constant current 
source. The decrease in deflection cur- 
rent through the deflection coils with 
its corresponding decrease in magnetic 
energy causes less horizontal deflection 
of the beam and a narrower picture re - 
results. 

It can also be seen that increasing 
the picture width may be accomplished 
by positioning the core in the width 
coil more towards the center so that the 
inductance is increased, thereby caus- 
ing the width coil to absorb less cur- 
rent. In adjusting the width of color 
receivers it is customary to set it for 
at least a IA inch of picture overscan. 

The width coil inductance in a typi- 
cal color receiver varies between 20 to 
70 millihenry between the positions of 
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Mokers of o complete 

line of fuses for home, 

form, commercial, elec- 

tronic and industrial 

Use. 

There's BUSS 
all FUSES." 

For your exact fuse needs, there's 
a BUSS fuse. A complete line of fuses 
for the Electronic Industries - in 
sizes from 1!500 amperes up ... plus 
a companion line of fuse clips, blocks 
and holders. 

Besides meeting your specifica- 
tions, BUSS fuses are known for their 
ability to give accurate and depend- 
able electrical protection under all 
service conditions. 

To make sure that a BUSS fuse will 
never let you down - every BUSS fuse 
normally used by the Electronic In- 
dustries is tested in a sensitive elec- 
tronic device that rejects any fuse that 

TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

for more information 
mail this Coupon 

the one Source for 

is not correctly calibrated, properly 
constructed and right in all physical 
dimensions. 

That's why manufacturers and serv- 
ice organizations throughout the na- 
tion rely on BUSS as the one source 
for fuses of unquestioned high quality. 

And in sales and service, furnish 
the fuse your customer knows. The 
BUSS trademark has been firmly es- 
tablished by the millions and millions 
of installations in home, farm, and 
industry. Sales are easier and there 
won't be customer "kicks" caused by 
faulty fuses. It's just good business to 
handle only genuine BUSS fuses. 

... 
BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7. Mo. 

Please send me bulletin SFB containing facts on 
BUSS small dimension fuses and fuse holders. 

Name 

SD -654 

Title 

Company 

Address 

City & Zone Stale 654 

. 
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Retrace 

Trace - 

TO PLATE 
OF HOR. 
OUTPUT 

TUBE 

w 
HORIZ.' 

OUTPUT 
TRANSF. 

4.0 

1/2 cycle 
ringing 

pulse 

Electron 
flow 

8+ 
400 V. 

HOR. LINEARITY 
COIL 

Fig. 16 - Current and voltage wave- 
forms in a deflection system. The 
condenser, C1, has electrons removed 
from the side marked (+), thereby 
making this side of the condenser 

positive, which becomes B++. 

the core fully out and the core in the 
center of the coil. 

The Damper Circuit 
The damper circuit used in color TV 

is much the same as that used in B & W 
receivers except that it must handle 
higher voltages and be able to with- 
stand greater peak inverse voltages. As 
an example, the damper tube and socket 
are subjected to a spike pulse of 3,500 

volts from the horizontal output trans- 
former as compared to about 2,000 
volts in a B & W receiver. In Fig. 15 
it will be noted that a tap on the hori- 
zontal auto -transformer connects to the 
cathode of the damper tube. Also, the 
plate of the damper tube is connected 
to B- 400 V through the horizontal 
linearity and centering circuits. 

A simplified version of Fig. 15 for 
the purpose of studying the damping 
action is shown in Fig. 16. The damper 
circuit primarily rectifies and smoothes 
out the undesired transient voltages 
that are set up in the deflection system 
immediately following retrace time. In 
review, this action is as follows. When 
the signal at the grid of the horizontal 
output tube goes sharply negative as 
shown between t2 and t3 in Fig. 17 (A) 
the corresponding plate current drops 
sharply as shown in (B). Notice that 
the plate current of the tube is cut off 
and remains that way during the re- 
trace period. This sharp drop in plate 
current induces a high positive pulse 
of several thousand volts at the plate 
of the output tube as shown between 
t2 and t3 in (C). The amplitude and 
phase of this pulse is shown with ref- 
erence to the 600 volt dc potential ap- 
plied to the plate. 

The cessation of plate current pro- 
duces a corresponding collapse of cur- 
rent in the horizontal yoke. In a purely 
resistive circuit this current would reach 
zero and remain at zero. However, the 
entire horizontal circuit comprising the 
H.O.T. primary, the yoke, the various 
inductances and the associated fixed and 
distributed capacitances, form a reso- 
nant circuit which is shock -excited into 
oscillation by the collapse of the mag- 
netic fields in the yoke and horizontal 
transformer. For this reason the plate 
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BOOST 
VOLTAGE 

3 .47 uf 

á 

cl 

Ó82µf 

BOOST CHARGING 
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Fig. 15 - Partial schematic of a damper circuit in a typical color receiver. 
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(4) 
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HOR. OUTPUT TUBE 

PLATE VOLTAGE 
HOR. OUTPUT TUBE 

+400V. 
fl . 

(B) 

(C) 

(D) 

VOLTAGE AT DAMPER CATHODE 
( Dotted lines indicate oscillation 

damped by damper tube ) 

DEFLECTION COIL CURRENT 
( Dotted lines indicate oscillation 

dumped by damper tube ) 

(E) 

Fig. 17 - Waveforms for cycle of 
events taking place at various points 
in the horizontal output circuit of a 
typical color receiver. Notice saw - 
tooth current waveform in deflection 

coils shown in (E) of diagram. 

voltage pulse, referred to in the previous 
paragraph, is oscillatory in nature as 
shown by wavy lines following the ini- 
tial high voltage spike in (C). 

The first portion of this oscillation 
cycle causes the current in the yoke to 
reverse itself. Thus, the electron beam 
in the picture tube is brought back to 
the left side of the face as shown at 
(E). Inasmuch as the entire system is 
made to resonate at 72 kc, which cor- 
responds to a time interval of about 
14 usec per cycle, and since the retrace 
action takes place in less than 1 cycle 
(interval between t2 and t3) or less 
than 7 useconds, the action is fast 
enough to take care of the minimum re- 
trace time requirement which is 7 usec. 

Reference to Fig. 16 will indicate 
that the yoke is connected effectively 
across a portion of the horizontal out- 
put transformer through C2. Similarly 
the damper tube is effectively in paral- 
lel with both components. 

The waveform at tap E on the output 
transformer is shown in Fig. 17 (C). 
Since the damper tube is across the 
same transformer, on a somewhat lower 
tap, its waveform will be similar and is 
shown as (D) in Fig. 17. The relative 

[Continued on page 20] 
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NOW AVAILABLE TO .. . 

1. Servicemen who are employed by Service Organizations. 

2. Servicemen employed by radio/TV Dealers. 

3. Independent servicemen who do not have business establishments. 

4. Employees of Distributors. 

5. Students enrolled in accredited Radio/TV Schools, Colleges, etc. 

6. Hobbyists and Experimenters. 

A TYPICAL ISSUE COVERS 
Video Speed Servicing Sys- 
tems 

Rider's "TV Field Service 
Manual" data sheets 

Latest TV Installation and 
Maintenance Techniques for 
VHF and UHF 

Auto Radio Installation and 
Service 

Advanced Data on New Cir- 
cuitry 

Production Changes and field 
service data on receivers 

New Tubes 

New Test Equipment, opera- 
tion and application 

Hi-Fi Installation and service 

New developments, such as 
transistors, color, UHF, etc. 

News of the trade 

Service Short Cuts & Shop 
Notes 

Explanation of difficult cir- 
cuits 

and many more 

EXCLUSIVE .. . 

ORIGINAL .. . 

AUTHORITATIVE . 

TIMELY .. . 

FULLY ILLUSTRATED 

subjects that 
can ONLY 

BE READ IN 

"SERVICE DEALER" 

RADIO-TV SERVICE DEALER 

67 W. 44 St., New York 36, N.Y. NEW RENEWAL 

Gentlemen: Here is $1.00 for which enter my 2 -year subscription. (This rate applies in USA only. Elsewhere add $1 per year) 

Name............ .. .. ... ... 

Address 

City Zone State 

Employed by (Name of firm) 
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City Zone State 

Your Position or Title 

Check whether firm is: Service Organization or Dealer having Service Dept. 

If some other type of company describe 

IF STUDENT, Name of School .. 
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Performance! Profits! Packages! 
GET THE BEST IN ALL 3 WITH THE NEW 

GERMANIUM 

Federal S.C'S DIODES 
"SINGLE -CRYSTAL -STABILIZED" 

Highest quality diodes for every 
replacement need...packed for economy 

buying . in the service industry's 
MOST USEFUL PACKAGE LINE! 

Servicemen! Federal's "S -C -S" Germanium Diode 
Packaging Program is the hottest news in diode pur- 
chasing! 

You get top performance and attractive profits in 
handy packages you can use for many practical pur- 
poses. 

You can buy single units in cellophane -wrapped 
packages ... you can buy 5 -unit and 10 -unit pack- 
ages in the form of clear plastic cases with hinges 
and snap -lock. You can buy boxes of 50 single -unit 
packages ... at a substantial saving! 

Look for "S -C -S" Diodes 
in Federal's 
Store Dispensers! 
When you're shopping at your 
Federal Distributor - look for 
these two types of dispensers: (A) 
counter dispenser with single-, 
five- and ten -unit packages; (B) 
wall dispenser with single -unit 
packages. Serve yourself ... save 
time! Watch for them in stores ... in golden yellow and bril- 
liant red! 

Federal 

Neleee 

DIODES 
WAtlmsM 
Meuse 

CHECK the quality and perform- 
ance features of Federal's new de- 
sign achievement in diodes! You'll 
agree that Federal is your best bet 
for profitable, customer -satisfying 
diode servicing! 

Federal 
Telephone and Radio Company 

A Division of 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

COMPONENTS DIVISION, 100 KINGSLAND ROAD, CLIFTON, N.1. 
In Canada: 

Federal Electric Manufacturing Company, Ltd., Montreal, P.Q. 
Export Distributors: 

International Standard Electric Corp., 67 Broad St., N. Y. 

10 -UNIT 
PACKAGE 
-economy -size 
clear plastic 
hinged utility 
case. 

Federal 
ONIMAKItät DIODES 

SINGLE= 
UNIT 
PACKAGE 
-cellophane - 
wrapped. 

Federal "S -C -S" Diodes 
ARE a a 

SINGLE -CRYSTAL GERMANIUM-du r.-cest for 
reliable performance 

MOISTURE-PROOF-vacuum-sealed, all - 
ceramic construction 

EVERY DIODE TESTED for all citaracreri,t.cs 
COMPLETELY INSULATED CASE 
POLARITY clearly identified 
HEAT SINKS protect during soldering 
SMALL SIZE (-u" diameter, I/y" long) 
FLEXIBLE LEADS for easy mounting 
NO FILAMENT-no heater power dcair or hum 
LOW SHUNT CAPACITY (average 1 rim£) 
SELF -HEALING for temporary overlra-k 
NO CONTACT POTENTIAL 
WITHSTAND adverse temperature and humid- 

ity cycling 
INSURE many thousands of hours o_ depend- 

able performance 

5 -UNIT 
PACKAGE 
-clear plastic 
hinged utility 
case. 

50 -UNIT 
PACKAGE 
-large-ecorrom - 

size, combination 
dispenser -con- 
tainer ... a real 
money -saver! 

PACKAGES 
YOU CAN USE! 

Be sure to save Federal's 5 - 
unit and 10 -unit packages 
of clear plastic. They're 
hinged ... they snap -lock 

. they open easily. Excel- 
lent for storing small parts 

carrying in pocket or 
kit or filing in shop cabi- 
nets. They're a plus value 
you get with Federal quali- 
ty -controlled "S -C -S" 
Diodes! 

Ask your 
Federal 

Distributor 
or write to 

Dept. R-385 
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MFo 4za: INC. 

The it/colch 47u t 
Communication 
VIBRATORS 

CERAMIC STACK SPACERS 

1/4" DIAMETER POWER CONTACTS 

DRIVER -TYPE COIL CONSTRUCTION 
SPECIAL REED HINGE and WIRING 

POWER CAPABILITY UP TO 15 AMPERES 

A COMPLETE LINE OF REPLACEMENT 

VIBRATORS 
FOR AUTOMOTIVE, HOUSEHOLD and 

TWO-WAY COMMUNICATION SETS 

ATR VIBRATORS are proven units of the high- 
est quality, engineered to perfection. They 
are backed by more than 23 years of vibra- 
tor design and research, development and 
manufacturing. 
ATR pioneered in the vibrator field. 

"" - Just off the Press! 
T 
1 1954 ATR VIBRATOR 

MASTER MANUAL 

See yawn jo66ee oa wúte Aaeteay today 
jôr c40,,bfete iiii01,1i4eielK 

AMERICAN TELEVISION & RADIO CO. 
2uallty ídaoduet4 Sc«ce 1931 

SAINT PAUL 1, MINNESOTA-U. S. A. 

COLOR 
[from page 17.1 

amplitudes of this waveform are shown 
with reference to a 400V reference 
line, this being the B+ voltage con- 
nected to the plate of the damper. A 
similar waveform for the horizontal 
coils is shown in Fig. 16. 

At time t2, in Fig. 17, the cathode 
of the damper, which is connected to 

the output transformer, goes positive by 
several thousand volts on the upward 
swing of the initial oscillation. These 
oscillations would continue were it not 
for the fact that as soon as the cathode 
reaches a potential of less than +400 
volts on the negative swing of the oscil- 
lation, the damper tube conducts. Thus, 
the oscillations are rapidly damped out. 
The dashed line following the solid 
spike return waveform in (D) indi- 
cates the transient oscillations damped 
out by the damper tube action. 

It will be observed in Fig. 16 that 
CI is connected effectively through the 
H.O.T. to the cathode of the damper. 
Due to the rectifying action by the 
damper tube of the transient oscilla- 
tions a dc voltage is built up across this 
condenser. Simple electron flow analy- 
sis indicates that the cathode side of the 
condenser takes on a positive charge. 
Thus, between point C and ground we 
have in effect two sources of dc in 
series, the 400 volt "B" supply and the 
voltage across CI. The total voltage at 
point C may be in the vicinity of 600 
volts and is referred to as the B+ + 
point or boost voltage to distinguish it 
from the normal B+ point. The B+ + 
point is a key test point in most TV 
receivers and may be used as a quick 
check on the operation of the horizon- 
tal output system. 

Reference to Fig. 17 (D) indicates 
that during the trace period the voltage 
remains substantially constant. Constant 
voltage in an inductive circuit produces 
a sawtooth current waveform as shown 
in (E). 

Observe, in Fig. 17, that during the 
first half of each sweep cycle, corre- 
sponding to the intervals t2 -t3 and t4 - 

t5, the output tube is cut off. During 
these intervals the sweep energy is sup- 

plied by the decay of energy in the 
horizontal output resonant circuit. Up 
to point w in waveform (E) this decay 
is linear, after which it tapers off non- 
linearily to x. However, just at about 
this time the horizontal output tube 
starts conducting again. In the time in- 
terval corresponding to y -z its conduc- 
tion is non-linear as shown. However, 
if the circuit constants are properly 
proportioned, the combined effects of 

[Continued on page 63] 

20 RADIO -TELEVISION SERVICE DEALER JUNE, 1954 



u..p4#4, 

.4 .6 
8 

D. C. 

MILLIAMPERES 

pILE) 
1.10pEL 3 , 

, . . 

.4:4 V 
-- ______, < 

' 
< _ 

r.,' 
` ` . . ` 

. 
L . , , L , 

/ 

9PNQpç D As 

MICi.O/CACS 

exclusive 

much longer scale 

PL (clear plastic) panel meters 

visibility 
unlimited 

Entire dial face encased in 
transparent non -breakable plastic. 

Entire dial is exposed to viewing. 

light unobstructed 
Full natural lighting from top, sides and bottom. 

No bezel or case rim interrupts the light from any angle. 

readability extended 
Full open face on round meters allows much longer scale than conventional 

types for quicker easier readings from much greater distances. 

interchangeability-universal 
Longer scale length, yet the mounting makes it readily interchangeable 

with all conventional round meters of the same size. The panel 
space occupied is exactly the same. 

appearance revolutionized 
These handsome modern streamlined Triplett PL Panel Meters 

with clear plastic fronts will make an amazing improvement in the appearance 
of your equipment panels in addition to contributing greatly 

to reading accuracy. An additional advantage is the unbreakable crystal. 
Write for full information on Triplett PL Panel Meters. 

Available for immediate delivery in 2" and 3" round types and 4" 
square types. 2" and 3" square types will be available soon. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 



YOUR ELECTRONIC 
EQLIPMENT 

Demands Highly Specialized 

THE MANUFACTURERS 

AND SERVICE MEN 

WHO SERVE BEST 
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AUTO 

inverters 
by 51111 D'RR(Y 

The Author draws his sights upon 
the fertile Inverter market, and 
on a promising unit which virtual- 
ly drips with installation profit. 

12OR the benefit of all service dealers, 
regardless of where situated, we are 

presenting a merchandising idea that 
has already proven sound. The "secret" 
-and frankly we don't want it to re- 
main a secret any longer-is to convert 
as many automobiles as possible with 
an electrical power conversion unit 
which will enable the car owner to 
operate in his car, even while driving, 
such commonplace electrical devices as 
tape recorders, dictating machines, elec- 
tric razors, small radios, public address 
systems, etc. In fact, the conversion 
unit we have in mind can easily, and 
profitably, be installed in many other 
mobile conveyances such as small boats 
and private planes. Such units can also 
be sold to operators of commercial 
mobile units such as passenger planes, 
busses, etc. 

There are several types of inverters 
on the market. One such unit, the 

51 

cv"-- 

CI C2 

z'---11-1 
:CONTROL GND HOT 

J 

LFI 

INPUT 
12 V.DC 

Cw 

TI 

Fig. 2 - The ATR I2-RSE tape recorder inverter, designed to op- 
erate anything from recorders to mixmasters on automotive dc. The 
unit may be purchased with mounting hardware, extension cables 

and 'or a remote control system. 

ATR Model 12-RSE, recently got 
worldwide publicity when it was writ- 
ten up in a "slick" magazine by its 
user, R. A. Latimer, a well-known 
professional writer who makes a prac- 
tice of dictating his stories into a tape 
recorder while travelling from one 
assignment to another. In Fig. 1, Mr. 
Latimer is shown seated in his car, with 
his complete rig, consisting of a Pentron 
multi -speed tape recorder, a mike, and 
the ATR inverter. Fig. 2 is a closeup 
view of the inverter itself. 

Let's be downright commercial and 
point out how much profit (and labor) 
is involved in such a mobile installation 
by the service dealer who handled it. 
The service fee for labor was $15.00. 
Less than 40 minutes of installation 
time was required by the technician, 
who admitted that he was slowed clown 
because it was his first attempt at that 
kind of job, so the gross profit ran close 
to $10.00. The inverter itself sold for 
$69.95, on which the service dealer's 
gross was nearly $25.00. So, in less than 
:In hour the deal rang up approximately 
$35.00 profit. Not bad! 2 or 3 such 
jobs each week make nice going. 

The ATR Model 12-RSE Inverter is 
shown schematically in Fig. 3, is a 
heavy, compact unit which mounts 
under the dash. Supply cords from the 
inverter to the battery pass through a 

half -inch hole in the firewall of the car. 
One cord is grounded to the engine 
block, and the other permanently at- 
tached to the battery terminal by means 
of a clamp pin and a hole drilled 
through the lead battery post. A switch 
on the inverter itself provides 110 -volt 
current for operating the recorder, while 
a four -position knob varies the output 
as required, for dictating when the en- 
gine is off, or when in transit. 

Fig. I -A bracket -mounted 12-RSE 
drives Mr. Latimer's tape recorder. 

r, 

óUT 7 -PUT 
I 10 V.AC 

V 1 5 - -Ji6RaTOR ATR TYPE 17..104 
TI - TRANSFORMER ` 1202 
JI - OUTPUT RECEPTA"_LE 
LF, - PRMARY LINE FILTER x - 1212 
LFZ- SECONDARY ,. a5 -17..a2-3 
51 - SWITCH SPST TOGGLE 

g Ti o,PO;ON ROTAPY 
F2- FUSE ZO AMP. 3AG 
CI - CAPACITOR 0.5 UF '-e ZOO V.DC 
C2 - 0.5 - 200 .. 

C3 - . 0.5 ,. ' 400 
C4 - " 50 ' ' 115 V.AC 

Fig. 3-Schematic and parts list for the ATR I2-RSE inverter. 
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Servicing 

flow many of you get annoyed every 
time that you think of the "Good 

Old Summer Time"? You know-the 
time of the year when your customer is 

having a wonderful time at the beach 
instead of staying home and fretting 
because you 'haven't had time to get 
over to his house and fix his defective 
television set five minutes after it broke 
down. Of course, you did sell him those 
batteries for his portable, but it would 
take more batteries than you could sell 
in a month of Sundays to make up 
for that big unprofitable hole in your 
service department. 

Well, if you live near the ocean, a 
river, or near one of the Great Lakes, 
and if you or one of your employees 
has the proper type of F.C.C. license, 
such as a second class phone or tele- 
graph ticket, you can stop worrying 
about the so-called slack season. The 
installation, maintenance, and service 
of marine radio and navigational equip- 
ment can become a very profitable 
branch of radio repair. Furthermore, 
cruising around to test out this equip- 
ment is a very pleasant way to spend 
a hot summer afternoon. 

It is the intention of these articles 
to acquaint the reader with whatever 
information is necessary to get him 
started in this extremely lucrative field. 
Because of the necessarily specialized 
nature of marine equipment and the 
large amount of information that should 
be imparted, it has been thought ad- 
visable to split the material into two 
sections. Thus, installment 1 will con- 
cern itself with a general description 
of the equipment, the uses of such 
equipment and the types of vessels 
and installations normally encountered. 
In addition, there will be a discussion 

m 
of the frequencies involved, the costs 
of such equipment, since some service 
organizations may wish to secure vari- 
ous sales franchises, and a description 
of the various necessary accessory equip- 
ment such as antennas, power supplies 
and the like. 

Nature of Marine Electronic 
Equipment 

In almost every case the communica- 
tion equipment installed on small and 
medium size boats consists of a sepa- 
rate low power transmitter, and a sepa- 
rate communication receiver all enclosed 

The Sonafone transmitter, which op- 
erates from 2 to 3 me and on the 

2812 kc distress frequency. 

NE 
by MARVIN KLEIN 

in a single cabinet. These units are 
carried today by almost all such craft 
as private yachts, commercial fishing 
boats, police boats, and tugs or pilot 
boats. Unlike combination units used 
in some ham and military mobile equip- 
ment, however, this equipment almost 
always consists of separate transmitters 
and receivers. Such an arrangement 
usually permits of much greater flex- 
ibility and usually results in more ef- 
ficient and reliable operation. 

The more common uses of a boat's 
radio -communication equipment can be 
tabulated as follows: 

(1) The calling for aid when a ves- 
sel is in distress. Inasmuch as sudden 
squalls are much more dangerous to 
small craft than to the large ocean liners 
or Great Lake freighters, good reliable 
sending and receiving equipment is of 
vital importance to the prompt summon- 
ing of aid. A great many sales of this 
equipment have been made solely by 
stressing its usefulness in such emer- 
gencies. 

(2) The use of the radio equipment 
to obtain needed navigational informa- 
tion, such as the weather reports sup- 
plied by the various coast guard facili- 
ties. These might include the usual ad- 
vance warnings of an impending storm. 
In addition, there is a great deal of 
important commercial information such 
as the location of good fishing grounds. 

(3) General ship -to -shore telephone. 
A great many persons carry on their 
business while on a cruise by direct 
communication with their office through 
a special tie-in service to the Bell sys- 
tem. In addition, police boats, fire boats 
and tugs are constantly communicating 
with shore installations for guidance 
and information. 
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R 
PART 1 

I 

Frequency Assignments 
As compared to the equipment used 

in large liners or freighters, the radio 
gear used on small boats is rather simple. 
In the first place, transmission and re- 
ception are mainly on fixed frequencies, 
which are crystal -controlled. These fre- 
quencies, usually falling between 2 

and 3 mc are assigned by the Federal 
Communication Commission according 
to the section or region involved. A 
typical group of assignments are those 
used in the New York City Harbor 
area: 

(1) Ship -to Shore 2.198 me 
(2) U. S. Coast Guard 2.670 mc 

and Emergency 
(3) Ship -to -Ship. This service is nor- 

mally very crowded and is therefore 
allotted two frequencies, 2.638 mc and 
2.738 mc. 

There are other differences between 
this equipment and that used on the 
large ships. Transmitters carried by 
large vessels are high-powered units em- 
ploying either phone -modulated or 
keyed, unmodulated CW and requiring 
the attendance of trained personnel 
licensed by the F.C.C. On the other 
hand, equipment used on small craft 
is relatively simple. It employs trans- 
mission of the straight -forward voice - 
modulated type, and it requires no 
special training or license for its oper- 
ation. Of course, there are certain pre- 
cautions such as warm-up time of the 
transmitter itself etc., but anyone may 
be easily taught proper handling of the 
gear in a few minutes. 

Because of the strict frequency as- 

signments involved, any marine -radio 
installation must have a station call and 
be assigned a F.C.C. license. Further- 
more, each equipment must have an 

0 
'- 

F.C.C. type approval to make sure that 
the equipment will operate only on the 
assigned frequencies without generating 
spurious signals which might interfere 
with other services. 

Circuitry 
This necessity for type approval has 

some merit from the serviceman's view- 
point. The technician servicing ordinary 
broadcast radios or television sets is 

very often confronted with some queer 
looking circuitry, especially in the case 
of some of the off -brand sets or "cus- 
tom" installations. Since, there are no 
schematics available for many of these 
sets, the serviceman really has to "sweat 
it out" at times. On the other hand, the 
type of circuitry used in the F.C.C.- 
approved, commercial units used on 
small boats is standard. The number 
of different manufacturers is fairly 

The Hallicrafters TW 2000 portable, 
with three antennas which cover the 
LW, broadcast and short wave bands. 

small, and the power output of the 
various transmitters usually vary be- 
tween 5 watts in the case of the smallest 
units to 100 watts for what are prob- 
ably the elaborate equipments used in 
the larger commercial fishing boats. As 
a matter of fact, the equipment sold 
by the manufacturers listed below com- 
prise probably the bulk of the sets avail- 
able at present: 

All-Tronics-Telecolor 
Ray -Jefferson 
Hudson -American 
Hallicrafters 
RCA 
Raytheon 
Sonar Radio Corp 
Fisher Research 

As is usually the case with transmitting 
equipment, the price is related to the 
output power radiated. A 5 watt unit 
might cost approximately $300.00 plus 
installation and antenna, whereas a 

representative price for a 25 watt unit 
would be $500.00 plus installation and 
antenna. Of course, prices will vary 
with the manufacturer. 

In the matter of power supplies, mar- 
ine radio gear resemble most other mo- 
bile units, in that they are usually de- 
rived from dc storage battery, charged 
by a dc generator. There is some dif- 
ference, however. Whereas the average 
car radio, for instance, might be sup- 
plied from a 6 or 12 volt source, the 
marine units, especially some of the 
older ones, might be actuated by a 6, 
12, 24, or 32 volt source. It is true 
that many of the newer units seem to 
be standardizing on 12 volts, but there 
are enough of the other installations in 
operation to make it imperative that the 
serviceman have all the various supply 
voltages available. 
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Antennas 
With regard to a further similarity 

between this equipment and other mo- 
bile rigs, the average serviceman has 
had some experience with the automo- 
bile radio antenna, a somewhat crude 
version of the vertical end -fed whip or 
"Marconi" antenna used in marine in- 
stallations. However, where the former 
is a mechanically weak, and relatively 
electrically inefficient unit which is de- 
signed for an inexpensive, permanent 
installation, the latter is a very expen- 
sive unit, combining several features, 
both mechanical and electrical. 

Location of Equipment 
In concluding the description of the 

communication equipment itself, men- 
tion should be made of the location of 
such equipment on the vessel. In the 
case of small craft, it is usually located 
in the cabin, whereas it is located in the 
pilot room of commercial vessels. The 
antenna itself is located externally to the 
control room in such a manner as to al- 
low of easy swivelling to a horizontal 
position. Fig. 3 is a photograph of a sec- 
tion of the Corsair III, a commercial 
ocean fishing vessel, moored to its dock 
at Freeport, New York. It will be noticed 
that its very high, center -loaded antenna 
is mounted alongside of the pilot house. 

As was mentioned earlier in this ar- 
ticle, the maintenance and installation 
of navigational equipment is another 

there's an 

extra profit 
incentive 

when you 

sell 
General 

Instrument 

Anänler 
ENERA L INSTRUMENT 
channel UHF converter 

/ewexclusive features with sensational 
improved tuning element 
GREATER PERFORMANCE, simpler construction, better design ... 
these features place the new Model 66 General Instrument converter 
far out front as the favored unit with dealers, jobbers, service 
technicians. In UHF converters, the tuning element makes the 
difference ... and General Instrument Corporation is a leader in the 
design and manufacture of UHF tuners! JOBBERS:-Some choice 
territories still remain open. Write for details about territories 
and extra profit. 

General instrnnient .ßr Appliance 
CORPORATION 

Sabridiary of GENERAL INSTRUMENT CORPORATION 829 Newark etuenee Elizabeth 3. N. J. 

potential source of income to the stra- 
tegically located service organization. 
This equipment is extremely expensive, 
in the main, and will usually be found 
only on the commercial vessels such as 
the fishing boats, tugs, salvage vessels 
and the like. 

Types of Equipment 

Present-day navigational equipment 
can be roughly divided into three classes. 
The oldest and best known of course, 
is the D.F. or direction -finding equip- 
ment. This is used to get a bearing in 
degrees on two or more known fixed sta- 
tions operating in any given area. The 
position of the boat can then be deter- 
mined by triangulation techniques. 

The typical marine end -fed Marconi 
antenna. Its rugged construction is a 
prerequisite for all-weather opera- 
tion. Note that the mast is swivel - 
mounted, an expedient which allows 
it to be lowered while passing under 

low -clearance bridges. 

The usual well -established type of 
marine D.F. equipment operates in the 
low and medium frequency band rang- 
ing from 200 kc to 2 mc. It is a re- 
ceiver, equipped with a differential an- 
tenna of the loop type, which is manu- 
ally rotated to give a null or minimum 
response in an earphone detector. Inas- 
much as a null or minimum can be ob- 
tained at two positions located at 180° 
apart, a "sense" antenna which is com- 
pletely non -directional is also switched 
in during the taking of a bearing. Its 
contribution will aid the signal coming 
from the proper direction, and thus en- 
able the operator to determine which 
of the two nulls is the correct one. The 
bearing is usually read on a circular 
scale, divided into 360°, which forms 
part of the rotatable loop mount. 

The D.F. equipment usually has a 
self-contained power supply of the 
Vibrapack type. Since it is just a re- 
ceiver, its power consumption is nomi- 
nal. 

The second type of navigational 
equipment that will be discussed is ex - 

[Continued on page 59] 

26 RADIO -TELEVISION SERVICE DEALER JUNE, 1954 



Here's the most terrific Time and 
Trouble saver you've ever seen 

THE GREATEST 
SAVER EVER - 

TO SERVICE 
OFFERED 

DEALERS 

You'll say it's stupendous ... the greatest and most 
valuable helper a TV Serviceman ever had! 

An easy -wheeling, aluminum carrier that lets 
you move a heavy TV chassis (up to 27 -inch tube) 
anywhere ... with no lugging, no straining, no 
bumping. And no risk to tubes, floors, or polished 
surfaces. You save time, save money, save effort, 
and win renewed confidence from your customers. 

SYLVANIA ELECTRIC 

PRODUCTS INC. 

1740 BROADWAY 

NEW YORK 19, N. Y. 

iiyeS I'M 1) 

TAKES MOST OF 

THE LIFT P 
REPAIR WORK - 

LUG OM 

TV 

Carries up to 21 tube 

and chassis easily! 

SEE HOW IT SAVES! 
1 Saves effort and ener 

. a snap to carry! gy 
' ' ' a breeze to wheel 

2. Saves extra steps and your TNT Kit . everythingxra 
labor. Carries 

3. Saves valuable service time 
all at once. 

calls per day .. you make pere 
dn 
its more 4. Prevents damage to tubes, wiring and 5. Prevents damage to customers' furniture, woodwork and floors. 

Yours FREE! 
This sensational work -saver now yours FREE with 
your purchases of Sylvania Tubes. 

But don't delay! Offer expires August 31st. So, 
order your Sylvania Tubes and get your carrier res- 
ervation in NOW! Call your Sylvania Distributor 
for full details today! s -- -v Canada: 

S yl vaInnia Elect ri c 

(Canada) Ltd. 
Universi ty Tower Bld g . 
St. Catherine St. 
Montreal, P. Q. 

LIGHTING RADIO ELECTRONICS TELEVISION 
RADIO -TELEVISION SERVICE DEALER JUNE 1954 27 



 

super -performance 

The finest TV antennas in their class ... de- 
signed by the world famous Philco Laboratories 

after thorough research into receiver requirements in 
all types of locations . .. designed to give complete 

customer satisfaction ... to meet competition on any level! 

PHILCO SUPER CONICAL UHF -VHF ALL -CHANNEL ANTENNA 
Full 45" dowelled aluminum antenna ele- 
ments and full 53" dowelled aluminum 
reflector assure strong signal pickup on 
VHF channels 2 through 13 ... top qual- 
ity performance on UHF channels 14 to 83. 

Single or stacked array Super Conicals pro- 
duce new balanced performance ... super 
picture quality plus high gain. All -alumi- 
num construction in the Super Conical ... 
it's easy to erect: Part No. 45-3096. 

PHILCO SUPER YAGI VHF ANTENNAS 

Quick -rig model with ten elements gives 
top fringe -performance on VHF channels 
2 through 13. Excellent front to back ratio 
(6 to 1). This Super Yagi eliminates ghosts 
in strong signal areas ... selects signals 

from adjacent weak area channels or co - 
channel stations. 10 db to 12 db gain de, 
pending on channel. Strong, all -aluminum: 
Part No. 45-3112. (Single channel 2 thru 13 
and broadband 2 thru 6; 7 thru 13; 4, 5, 6). 

PHILCO PARAFLECTOR ALL -CHANNEL UHF ANTENNA 
Light weight pre -assembled all -channel 
UHF antenna. Outstanding performance in 
far -fringe areas. High gain ... 8 to 10 db. 
Exceeds gain of corner reflector of like 
dimensions. Impedance matched to 300 

ohm line. Completely assembled, all - 
aluminum construction ... can be mounted 
on existing masts for immediate use ... 
all -channel paraflector weighs only 11/2 lbs: 
Part No. 45-3071. 

See them today at your Philco Distributor 

(PH I LCO 

v QUALITY V v 
w14¡;(5,, 

PH I LCO CORPORATION 
"A" and Allegheny Ave., Philadelphia 34, Pa. 
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Do you have a vexing problem pertaining to the repair of 

some TV set? If so, send it in to the Answer Man, care of 

this magazine. All inquiries acknowledged and answered. 

Adjacent Channel Interference 

Dear Answer Man: 
Could you give me some suggestions 

and ideas to combat adjacent channel 
interference? We have a bad case of 
interference from a local Channel 5 and 
a Channel 6 fringe station. A scattered 
few receivers have little trouble while 
most others have considerable difficulty. 
In the really bad ones the sound and 
picture are both blotted out on Channel 
6. So far none of the local technicians 
have been able to cure or to alleviate 
this interference problem. 

A. E. R. 
Saginaw, Michigan 

Dear A. E. R.: 
As you are undoubtedly aware, the 

problem of adjacent channel inter- 
ference is prevalent in many reception 
areas where one TV channel interferes 
with an adjacent channel. This diffi- 
culty is usually found in those areas 
where a channel received from a distant 

20" 
OF 300 -OHM 

TWINEX 

%1.5 to 7µµf TOGGLE: 

TRIMMER 
SWITCH 

CAPACITOR 

Fig. I - This arrangement with 20 
inches of 300 ohm line is very ef- 
fective as an adjacent channel trap 

for Channels 2 through 6. 

Fig. 2 - The adjacent channel trap 
is Taped to the antenna input lead 
in the cabinet for added strength. 

station is interfered with by a local 
strong adjacent channel. There are a 

number of steps that can be taken to 
correct this interference problem. One 
of the easiest and quickest is to in- 
corporate a stub or trap arrangement to 
eliminate the strong adjacent signals. 

One favorite type of trap is made up 
of twinex as shown in Fig. 1. For the 
channels from 2 to 6, a length of about 
20 inches of the 300 ohm twinex is 

about correct. An adjustable trimmer 
condenser of 1.5 to 7µµf is connected 
to one end of the twinex. Connected 
across the open end of the twinex is a 

toggle switch. About 10 inches of 
twinex is taped to the antenna lead-in 
as close to the tuner as is practical, with 
the trimmer condenser end at the TV 
tuner. The other end of the twinex 
containing the switch is mounted on 
the cabinet so that the knob extends 
through the cabinet back and is access- 
ible to the customer. 

As shown in Fig. 2, the receiver is 
turned on after the trap has been in- 
stalled, and the channel interfered with 
is selected. The switch on the rear is 

TWINEX 

LEADIN 
SWITCH 

r 
1 

I 

L 

ANTENNA 
TERMINALS 

-7U SERIES -CONNECTED ---" 
STUB 

_J 

Fig. 3 - When the switch is in the 
open position the absorption trap 
will help to reduce standing waves 
and mismatch for the one channel. 

closed, and the trimmer condenser ad- 

justed to remove the interference from 
the picture and sound. As the inter- 
fering signal is tuned for a minimum 
with the trimmer condenser, the hand 
must be kept as far away as possible 
from the twinex to prevent incorrect 
adjustment. When the customer desires 
to receive the channel interfered with 
he merely places the toggle switch in 
the closed position after turning the 
channel selector to this channel. If more 
alleviation is desired, it may be neces- 
sary to add additional stubs of the same 
design. 

Of course, the twinex tuned stub 
may be mounted on the back of the 
cabinet. However, for the maximum 
results it is best to put the trap as close 
to the tuner as possible. 

The trap can be used equally well 
for the high channels from 7 to 13 by 
decreasing the length of the twinex to 

about 17 inches. The length of the 
twinex may have to be reduced or in- 
creased for the most effective elimina- 
tion of the interfering station if the 
trimmer condenser does not provide the 
necessary peak. 

Another use of the above described 
absorptive trap is to reduce standing 
waves on a transmission line causing 
reflections or ghosts. The trap can either 
be taped to the transmission line or 
connected in series with one side of the 
transmission line as shown in Fig. 3. 
When the switch is closed, the trans- 
mission line is normal. When the stand- 
ing waves are to be eliminated, the 
switch is opened thereby series -stubbing 
the transmission line and balancing out 
the reactive component. 

44 MC Band for TV Receivers 

Dear Answer Man: 
Why did the television industry re- 

cently change the if frequency of re - 
[Continued on page 57] 
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by GENE HESSEL PART 2 
Chief Engineer, Air Tone Sound and Recording Co. 

INSTALLATION and servicing of 
P.A. in amusement parks, swim- 

ming pools, etc., is a widespread and lu- 
crative branch of the electronics indus- 
try. This article describes an interesting 
operation of this type in Woodside Park, 
Philadelphia. Techniques described in 
the following paragraphs should prove 
of value to those presently engaged and 
those who are about to engage in P.A. 

The system, shown in block form in 
Fig. 1 consists of fifteen (15) outdoor 
diffraction projector horns spotted along 
the midway and throughout the park 
area to give adequate coverage to even 
the most remote location. The horns 
are mounted on buildings or utility poles 
already planted and in use. They are 
connected in three (3) sets of five (5) 
horns each with the appropriate num- 
ber of matching transformers. Each set 
operates from a separate circuit thus 
giving the added advantage of individ 
ual section control, and allowing the 
possibility of cutting off any section of 
the park whenever desired and deemed 
necessary. Each speaker in any group 
can be pre -adjusted so that it will suit 
its particular location with regard to 
surounding noise conditions. 

Although the system provides high 
quality background music at all times, 
one of the most important applications 
for which it was designed was to allow 
split-second paging facilities. This pag- 
ing can be accomplished from any one 
of the three locations, a checking booth, 
the main office, and a cloak room. The 

operator simply speaks into the micro- 
phone from any of these locations and 
by so doing actuates a voice -operated 
relay which automatically replaces the 

existing program with the desired an- 
nouncement, and then after a 5 second 
delay, permits the resumption of the 
regular program. The installation of a 
voice -operated relay of this type does 
away with the necessity of running 
thousands of feet of relay wire and 
makes, in the long run, for a more 
economical setup. Needless to say, a 
feature of this sort lends to the effective- 
ness of such a system one hundredfold. 

The installation is powered by three 
(3) 50 -watt bridging amplifiers de- 
signed for continuous duty with long 
life components consisting of separate 
plate and filament transformers, individ- 
ual volume indicator and volume con- 
trols. The Amplifiers are rack -mounted 
and located in the cloak room which 
location serves as operations center. 

The programs emanating from Sylvan 
Hall, an outdoor auditorium situated in 
the park, can be channeled through and 
subsequently distributed throughout the 
entire park area, thereby replacing the 
continuous background music regularly 
obtained either from record programs or 
taken direct from radio. This gives the 
added advantage of broadcasting such 
live shows with their on -the -spot spon- 
taneity and lends a distinct air of ver- 
satility to the system. 

The amplifiers are driven by two (2) 
pre -amps, each of which includes a 
microphone input with base attenuating 
tone control and mixing volume con - 

[Continued on page 60] 
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Block diagram of an efficient amusement park system. 
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DELCO RADIO CANS ITS POWER TRANSFORMERS 
TO PROTECT THEIR QUALITY AND PERFORMANCE 

Potting power transformers. The transformer can 
is filled with an asphalt compound which helps to 
protect the transformer and transfer heat from the 
transformer to the can for better heat dissipation. 

A GENERAL MOTORS PRODUCTM.1 feg NITRO MOTORS LINE 

If you want a part made right, you've got to be able to 
control all phases of its production. That's why Delco Radio 
exercises strict quality control over all its parts-for service 
use as well as for original equipment. 

Let's look at some new power transformers for auto radios: 
The laminated core inserts are stamped out of low -loss 
silicon steel, then heat treated to insure retention of desired 
magnetic properties. Skilled operators use special machines 
to wind the primary and secondary coils. On the production 
line, laminations and coils are assembled and, with other 
parts, placed in a metal can. Finally, a hot asphalt compound 
is poured into the shield can. On cooling, it becomes a solid 
mass that holds all components in position. transfers heat 
and protects the transformer's quality and performance. 

Satisfied customers are the basis of a good service business, 
and Delco Radio service parts assure customer satisfaction. 
Delco Radio service parts are available through your UMS 
Delco Electronic Parts Distributor. 

DISTRIBUTED BY ELECTRONICS WHOLESALERS EVERYWHERE 

DELCO RADIO 
DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO,INDIANA 
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THREE agc circuit troubles have 
been chosen for this installment. 

Much useful information can be ob- 
tained in analyzing them as the troubles 
occur in three different types of agc 
systems. 

Admiral 22A2 Using TV Cascode 
Tuner 94D45 -I 

The customer complained of what 
was evidently a video overload after 
about an hour of playing the receiver. 
The immediate symptom being an in- 
crease in contrast. After another fifteen 
minutes the video overloaded complete- 
ly and the picture disappeared entirely. 

Not taking anything for granted, we 
started replacing tubes individually. Re- 
ferring to Fig. I, V307, 6AU6, the 
gated agc tube, was first replaced but to 
no avail. The video if tubes were next 
replaced individually, but this also had 
no effect. Finally, V101, (6BQ7) the 
amplifier in the tuner was replaced, also 
without result. 

Turning the set on its side, we 
measured the agc voltage from test point 

The Work Bench 
by PAUL GOLDBERG 

This Month: 
A.G.C. CIRCUIT TROUBLES 

TUNER 

V1 

6AG5 
1st VIDEO 

I. F. AMP. 
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I.F. AMP. 

e 

V4 
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It 
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C14 J.. 
.25Nf 

Fig. 2 - Partial schematic, Emerson 654B. 

"T" to ground and found it to be about 
3 volts positive. Inasmuch as coupling 
condenser C314 often develops leakage, 
causing overload of this type, the con - 

R101 
22 K 

V101 

1st. and 2nd. R. F. AMP. 

68Q7 or 6BK7 

0 ( 

Leak; 

R102 
47K 

.G' C102 Z. 3-9 

C115 

800 

A.G.C. 

R.E. OSC. 
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V102A 
R.F. MIXER 

6J6 

L309 

L103 
V301 

6CB6 
1st I.F. 

C314 
120 

V307 
6AU6 
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51 

V302 
6CB6 

2nd. I. F 

e 
R333 
150K 

0011 
Nf, 

.2. 
R337 R 302 

150K 1000 y II 

TO T T WIDTH -I- COIL 

Fig. I - Partial schematic, Admiral 22A2. 

denser was clipped open on the grid 
side in order to take a voltage leakage 
measurement. It was found okay. 

Before going any further we decided 
to localize the trouble as much as pos- 
sible. The agc lead coming from V307, 
was first clipped at point X. Again the 
voltage at test point "T" was checked 
to ground, and again, it measured 3 

volts positive. 
The agc lead coming from the tuner 

was next clipped at point "W." This 
time the voltage measurement taken at 
test point "T" measured zero. A voltage 
reading was next taken from the agc 
lead of the tuner to ground and it 
measured 3 volts positive. The trouble 
was evidently in the tuner. 

From the diagram, it can be seen 
that the only possible way +3 volts 
can appear at the tuner agc lead is if 
C120, the 2.2 µµf neutralizing con- 
denser, develops leakage. 

The side metal cover of the tuner 
was first removed. C120 is located be- 
hind the antenna lead near the spring 
contact terminals. This condenser was 
then clipped where it was connected to 
C102, a variable slug condenser, and 

[Continued on page 57] 
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HALLICRAFTERS 
MODELS 1067, 1068, CH. L1 100D, RUNS 1, 2 

TUBE COMPLEMENT 
1.... 6BK7 or 68(2 7 . RF AMPLIFIER 
2....6J6 OSCILLATOR -MIXER 
101..6CB6 1ST I -F AMPLIFIER 
102..6CB6... 2ND I -F AMPLIFIER 
103..6CB6 3RD I -F AMPLIFIER 
104.. 6AL5 VIDEO DETECTOR 
105..6AH6 VIDEO AMPLIFIER 
106. *12AU7 or 6SN7GT SYNC AMP & SEP 
107..6SN7GT SYNC CLIPPER & 

VERTICAL OSC 
108..6AV5 VERTICAL AMPLIFIER 
109..6AU6 AUDIO I -F AMPLIFIER 
110..6AL5 AUDIO DETECTOR 
111. *6AV6 or 6SQ7 1ST AUDIO AMP. 
112.. 6AQ5 AUDIO OUTPUT 
113.. 6AX5GT LV RECTIFIER 
114..5U4G LV RECTIFIER 
115..6SN7GT HORIZONTAL OSCILLATOR 
116..6CD6 HORIZ. AMP. 
117..6V3 DAMPER 
118..1B3GT HV RECTIFIER 
119..27EP4 PICTURE TUBE 

* These tubes are not directly interchangeable. For socket 
wiring of each type refer to the Schematic Diagram. 
When tube replacement is required use the same tube 
types found in the receiver chassis. 

Key Voltages 
All voltages are measured with a VTVM connected be- 
tween the tube pins and chassis. 
B+ plate of damper V117 pins 2, 7 and 9 250V DC 
Plate of Vert. Osc., V107 pin 5 63V DC 
Plate of Vert. Out., V108 pin 5 235V DC 
Plates of Hor. Osc., V115 pin 2 135V DC 

pin 5 160V DC 
Grid of Hor. Out., V116 pin 5 -8.0V DC 

SERVICE ADJUSTMENTS 
NOTE: The sequence of "SERVICE ADJUSTMENTS" 
outlined herein is suggested as a convenient method of 
approach and is not an arbitrary procedure. Variations 
of the procedure are permitted to obtain the desired final 
results. The operating and auxiliary controls, located on 
the front panel, should be set for as good a pattern as pos- 
sible before making any of the following adjustments. 
CENTERING: Loosen the centering lock nut, and adjust 
the centering lever until the picture is properly centered. 
Moving the centering lever through the horizontal slot will 
center the picture vertically. For centering the picture 
horizontally, grasp the top of the lever, and raise or lower 
it. If the picture cannot be correctly adjusted by these 
operations, additional range may be gained by adjusting 
the screws on each side of the PM focus device. Re - 
tighten all adjustment screws and nuts after proper center- 
ing has been accomplished. 

TV FIELD SERVICE 
Pre -published from Rider "TV Field Service Manuals" 

by Ride. i Abbe, 
Copy..ghr 1954, lohn F. Rile. Publithe., Inc. 

FOCUS: With the channel selector control tuned to a 
free channel, adjust the focus control until the lines of 
the raster are clearly visible. If this operation does not 
achieve proper focus, the whole PM focus assembly may 
be moved either backwards or forward by adjustment of 
the mounting bracket adjustment screws on each side of 
the rear tube support brackets. Retighten screws after 
adjustment. 

Adjust the height and width controls so that the picture 
fills out the dimensions of the screen. A slight readjust- 
ment of the centering control may then be necessary. 
Adjust the horizontal drive by advancing the control 
clockwise until a vertical white line appears in the pattern. 
Turn the control in the opposite direction a little further 
beyond the point at which the line disappears. If a white 
line does not appear leave the control set to the extreme 
clockwise position. If, after setting the drive control, the 
horizontal hold control on the front panel fails to restore 
synchronization it will be necessary to adjust the hori- 
zontal oscillator as described under "HORIZONTAL 
OSCILLATOR ADJUSTMENT." Adjust the horizontal 
and vertical linearity controls for a symmetrical pattern. 
A slight readjustment of the height and width controls 
may then be necessary. 

HORIZONTAL OSCILLATOR ADJUSTMENT 
If the horizontal hold control on the front panel fails to 
restore synchronization, the horizontal range adjustment 
should be reset. Procedure for this adjustment is as fol- 
lows: 

1. Turn the horizontal hold control to the full clockwise 
position. Adjust the horizontal range adjustment until 

a vertical bar appears in the pattern. 
2. Turn the horizontal hold control to the full counter- 

clockwise position. Momentarily set the channel selec- 
tor to an adjacent channel, and then return it to the 
original channel being used for adjustment. The re- 
sulting picture may or may not be in horizontal syn- 
chronization. If it is not in sync., four or less horizon- 
tal bars should then appear on the screen. 

3. If more than four bars appear in step 2, repeat steps 
1 and 2. 

4. Check the action of the front controls. If the horizon- 
tal oscillator is properly adjusted it should be possible 
to obtain a stable picture on all active channels. 

TV TUNER ALIGNMENT (OSC. CIRCUIT) 

1. Set the FINE TUNING control at the approximate 
midpoint of its tuning range. 

2. Place a non-metallic screwdriver through the openings 
provided in the front of the chassis and the tuner as- 
sembly and adjust the oscillator coil slug for each 
active channel to give the best possible picture. 

(Continued on page 36) 
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HALLICRAFTER TROUBLESHOOTING CHART 

NO SOUND -NO RASTER 

Power input circuit 
AC line fuse F103 (4 Amps) 
V113, V114 
B+ fuse F104 (0.3 Amps) 

NO RASTER -SOUND OK 
Brightness control 
V105, V115, V116, V117, V118, V119 
Ion trap 
HV xformer Hor. yoke CRT connections 

WEAK PIX-SOUND AND RASTER OK 
Tuner fine tuning 
Contrast control 
V2, V101, V102, V103, V104, V105 

POOR HOR. LIN. 
Hor. Lin. and Drive controls 
V116, V117 
Check 0.047 mf caps. connected to Hor. Lin. coil 
Hor. Out. Trans. 

POOR VERT. LIN. 
Vert. Lin, and Height controls 
V107, V108 
Check 0.1 mf caps. connected to pin 5 of V107 
Check 75 mf Elect. cap. connected to pin 3 of V108 
Vert. Out. Trans. 

PIX JITTER SIDEWAYS 
Hor. Hold control 
Hor. Osc. Trans. adj. (Hor. Range control) 
V107, V115, V116 
Check 2-82 mmf caps. connected to pin 1 of V115 

SMEARED PIX 

Tuner fine tuning 
Contrast control 
V2, V101, V102, V103, V104, V105 
Check Vid. Det. and Amp. peaking coils 
Check 0.1 mf cap. connected to cath. of CRT. (#11) 
IF and RF alignment 

POOR PIX DETAIL 
Tuner fine tuning 
Check adjustment of focus device 
V101, V102, V103, V104 
Check Vid. Det. and Amp. peaking coils 
IF and RF alignment 

SOUND BARS IN PIX 
Tuner fine tuning 
Check alignment of T104 
V1, V2, V101, V102, V103, V104, V105, V109, V110 
IF and RF alignment 

SNOW IN PIX 
V1, V101, V102, V103, V104 
Antenna and transmission line 

AC IN PIX (DARK HOR. BAR) 
V1, V2, V101, V102, V103, V104, V105 

ENGRAVED EFFECT IN PIX 
Tuner fine tuning 
Contrast control 
V2, V101, V102, V103, V104, V105, V119 
Check Vid. Det. and Amp. peaking coils 

VERT. BARS 

Hor. Drive control 
V116, V117 
Def. yoke ringing 

PIX JITTER UP & DOWN 
Vert. Hold and Contrast controls 
V107, V108 

PIX BENDING 
Hor. Hold and Contrast controls 
Check Hor. Osc. adjustment 
V115, V116 

AUDIO HUM IN SOUND 
V109, V110, V111, V112 

DISTORTED SOUND 
Tuner fine tuning 
V2, V109, V110, V111, V112 
Check audio coupling network 
Sound and Vid. IF alignment L-106 
Det. alignment T-108 

NO SOUND-PIX OK 
Tuner fine tuning 
V109, V110, Vlll, V112 
Speaker (open voice coil or defective connection) 
Sound and Vid. IF alignment L-106 
Det. alignment T-108 

WEAK SOUND-PIX OK 
Tuner fine tuning 
Volume control 
V2, V109, V110, V111, V112 
Sound and Vid. IF alignment L-106 
Det. alignment T-108 

NOISY SOUND-PIX OK 
Volume control 
V109, V110, Viii, V112 
Check sound system for loose connections 
Speaker 
Sound IF and Det. alignment L-106 and T-108 

SYNC. BUZZ IN SOUND 
Tuner fine tuning 
Contrast control 
V2, V104, V105, V109, V110 
Sound IF and Det. alignment L-106 and T-108 
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WEAK OR NO PIX-SOUND 
WEAK -RASTER OK 

Tuner fine tuning 
Contrast control 
V1, V2, V101, V102, V103, V104, 
V105 
ßF and IF alignment 

INTERMITTENT RASTER -SOUND OK 
Brightness control 
V115, V116, V117, V118, V119 
HV xformer 

RASTER BLOOMING 
Hor. Drive control 
V113, V114, V116, V117, V118, 
V119 
Check 1 meg res. connected to 
HV filter cap. 
Check HF filter cap. 

INSUFFICIENT BRIGHTNESS 

Ion trap 
Brightness and Hor. Drive controls 
V113, V114, V116, V117, V118, 
V119 
Low line voltage 

EXCESSIVE RASTER (PIX SIZE) 

Hor. Drive, Width and Height con- 
trols 
V116, V117, V118, V119 

INSUFFICIENT RASTER WIDTH 
Hor. Drive and Width controls 
V113. V114, V116. V117 
Check 820 and 2200 mmf cap. con- 
nected to terminal "D" of Hor. 
Osc. Trans. 
Hor. Out. Trans. 
Low line voltage 

INSUFFICIENT RASTER HEIGHT 
Height and Vert. Lin. controls 
V107, V108, V113, V114 
Check 2-0.1 mf caps. connected to 
pin 5 of V107 
Vert. Out. Trans. 
Low line voltage 

NO VERT. DEFL. 

V107. V108 
Check 2-0.1 mf caps. connected to 
pin 5 of V107 
Vert. Dell. yoke 
Vert. Out. Trans. and Vert. Ose. 
Trans. 

NO VERT. SYNC.-HOR. SYNC. OK 
Vert. Hold control 
V106, V107, V108 
Vert. Int. Network 

OFF -ON -VOLUME 

(INNER SHAFT) 

CONTRAST 

(OUTER) 

FOCUS 

(OUTER) 

BRIGHTNESS HORIZONTAL 

HOLD 

(INNER) 

CMessb Front Controls 

VERTICAL 

HOLD 

(OUTER) 

FINE CHANNEL 

TUNING SELECTOR 
(OUTER) (INNER) 

e 

0 
0 5\ 

ANTENNA 
TERMINALS 

VERTICAL 
LINEARITY 

HEIGHT HORIZ. 
RANGE 

HORIZ. 
LINEARITY 

Clouds Moor Control, 

HORIZ. 
WIDTH 

HORIZ. 
DRIVE 

DAMPER NOR12. AMP 

NOR OSC- 

RV RECT 

VERT AMP 
SYNC. CLIPPER R 

VERT OSC. 

(6X5 -GT) 
IST AUDIO AMP. 

6AV6 
LV RECT (6507) 

SYNC AMP 

a SYNC SEP 

6A05 I2AU7 
AUDIO OUTPUT (6SN7) IF ALIGN. 

TEST TERM. 

L RECT 

6CB6 6AL5 0. 
LI04 
6AU6 

6CB6 

6CB6 

L 

TI08 

6AL5 

VI 
RF AMP-- 

) 

SRO IF AMP 

VIDEO DET. 

VIDEO AMP 

AUDIO IF AMP 

2ND IF AMP 

SECONDARY ADJ. 

IST IF AMP 

FM DET. 

NO HOR. OR VERT. SYNC.- 
PIX SIGNAL OK 

V106, V107 

Top View 

INTERMITTENT SOUND-PIX OK 
V109, V110, Vlll, V112 
Poor connections in sound system 
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REMOVAL OF PICTURE TUBE MOUNTING 
FROM CABINET 

1. Remove the 5 Phillips head screws which fasten cab- 
inet back to cabinet. Swing cabinet back open slightly 
guiding focus control knob through hole in shield cup. 
Remove internal antenna lead from hole in cabinet 
back. Swing cabinet back full open. 

2. Loosen 6 screws which hold picture tube baseboard to 
cabinet shelf. (An offset screw driver or other suit- 
able tool will be required to loosen the 2 screws lo- 
cated under the main chassis.) 

3. Slide the board out of the cabinet, being careful to 
protect the tube. (The tube weighs about forty-five 
pounds.) 

NOTE: If no suitable tool is available for loosening the 
two screws located under the main chassis in the limited 
clearance available, it will be necessary to remove the 
chassis. This can be done by pulling off the front knobs, 
removing the speaker plug, yoke plug, high voltage lead, 
ground wire lug (black wire) and removing the four 
screws which hold the chassis mounting board to the side 
of the cabinet. The chassis can then be pulled back and 
removed. It can then be replaced after the picture tube 
adjustment is made. 

REMOVAL OF THE PICTURE TUBE 

1. Remove the picture tube from the cabinet according 
to instructions above. 

2. Disconnect the anode plug (PL -105) from the side of 
the tube and short the plug to the chassis to insure 
discharge of the high voltage filter capacitor. Dis- 
charge the aquadag coating by shorting the anode 
contact of the tube to the outer tube coating. 

3. Remove the anode lead keeper by unhooking the at- 
tached springs. 

4. Remove the tube socket from the base of the tube. 
5. Remove the ion trap from the neck of the picture tube. 
6. Remove the two rear support adjustment screws clos- 

est to the front of the picture tube. 
7. Loosen the two remaining rear support adjustment 

screws by nine complete turns each but leave them in 
place. 

8. Loosen the three screws which hold the deflection yoke 
mounting bracket. 

9. Loosen the screws for the picture tube mounting strap. 
10. Remove mounting strap and rubber strip. 
11. Carefully lift tube upward to clear picture tube stop 

brackets, raising the rear picture tube support to pro- 
vide enough clearance for the neck. DO NOT 
FORCE NECK. 

12. Move tube forward gently until neck of tube emerges 
from deflection yoke and rubber collar. Slight twist- 
ing motion may be necessary to free neck from the 
rubber collar. 

INSTALLATION AND ADJUSTMENT OF THE 
PICTURE TUBE 

1. With the tube in position so that the anode lead will 
be located on the right side when viewed from the 
front face, place the rubber strip across the top and 
sides along the front rim of the tube. 

2. Slide the neck of the picture tube through the rubber 
collar and the deflection yoke. 

3. Seat the tube on the pad so that the face rests against 
the rubber stop pads, not the brackets for the pads. 

4. Place the mounting strap around the rubber strip and 
tighten the mounting strap screws. 

5. Move the rear support so that the rubber collar rests 
firmly against and supports the cone of the tube. 
Tighten the rear support adjustment screws. 

6. Tighten the three screws on the deflection yoke mount- 
ing bracket. 

7. Slip the ion trap over neck of tube. 
8. Connect the picture tube socket and anode plug (PL - 

105) and turn on receiver. 
9. With the brightness control turned up, adjust the ion 

trap both along the length of, and around, the neck 
of the tube. Turn brightness control down as maxi- 
mum point is approached. 

10. With slightly more than normal brightness and the 
channel selector tuned to a free channel, adjust the 
focus control until the lines of the raster are most 
clearly visible. If good focus cannot be obtained in 
this manner, loosen screws on PM focus mounting 
bracket, move this bracket forward or back and again 
adjust the focus control lever. Tighten screws again 
when perfect focus is obtained. 

11. Readjust the brightness control for normal brilliance 
and touch up ion trap setting. 

12. Connect the antenna and tune in a test pattern, if 
possible. 

13. Readjust the contrast control until different shades of 
gray scale are clearly visible. 

14. If the pattern is off center or shadowed at the corners, 
loosen the centering lock and nut and adjust the cen- 
tering lever. Rotating this lever through the horizontal 
slot centers the picture vertically. For moving the 
picture to right or left, raise or lower this lever. If 
greater range of adjustment is needed, loosen the 
screws to the right and left of the focus magnet. 
Retighten nut and screws after adjustment. 

15. If the lines of the raster are not horizontal or square 
with the escutcheon, loosen the deflection yoke ad- 
justment nut and rotate deflection yoke until proper 
raster position is obtained. Tighten thumb screw after 
adjustment. 

16. Follow the procedure under "SERVICE ADJUST- 
MENTS" and make any minor adjustments necessary 
to obtain properly adjusted pattern. 

PICTURE TUBE ANODE HIGH VOLTAGE 
MEASUREMENT 

The second anode potential will be approximately 18,- 

000 volts or higher in a receiver that is functioning prop- 
erly. If it is possible to obtain good picture brilliance, 
the second anode potential is correct and need not be 
measured. 

If it is necessary to measure the voltage present on the 
second anode, a meter specifically designed for high volt- 
age measurements should be used. The contrast and 
brightness controls should be rotated to the minimum 
position and PL -105 should be connected to the picture 
tube. Under these conditions the test meter will load the 
high voltage power supply approximately the same amount 
as the picture tube would during normal operation. 
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MOTOROLA 
MODELS: 17F13C, 17F13BC, 17K14C, 17K14BC, 

17K14WC, 17K15C, 17K15BC, 17K16C, 
17T1 1 C, 17T11 EC, 17T12C, 17T12WC 

RADIO CHASSIS HS -319 
RECORD CHANGER RC -40 

TUBE COMPLEMENT 

SYMBOL TUBE FUNCTION 

V-1 6BZ7 RF Amplifier 
V-2 6U8 Mixer -Oscillator 
V-3 6CB6 1st IF Amplifier 
V-4 6CB6 2nd IF Amplifier 
V-5 6CB6 3rd IF Amplifier 
V-6 6AH6 Video Amplifier 
V-7 6AU6 FM Driver 
V-8 6AU6 FM Limiter 
V-9 6AL5 Ratio Detector 
V -10A 1/26SN7GT 1st Audio Amplifier 
V -10B 1/26SN7GT Phase Detector 
V-11 6W60T Audio Output 
V-12 6SN7GT 1st & 2nd Clippers 
V -13A 1/912BH7 Vertical Blocking Oscillator 
V -13B 1/212BH7 Vertical Output 
V-14 6SN7GT Horizontal Oscillator 
V-15 6BQ6GT Horizontal Output & High Voltage 

Generator 
V-16 6AX4GT Damping Diode 
V-17 1B3GT High Voltage Rectifier 
V-18 17LP4 Picture Tube: rectangular; glass; 

electrostatic focus; cylindrical 
face 

Key Voltages 
All voltages are measured with a VTVM 

between the tube pins and chassis. 
B+, plate of damper, V16 pin 5 
Boosted B+, cath. of damper, V16 pin 3 

Plate of Vert. Osc., V13 pin 6 
Plate of Vert. Out., V13 pin 1 

Plates of Hor. Osc., V14 pin 2 
pin 5 

Grid of Hor. Out., V15 pin 5 
*Varies with control setting-. 

connected 

250V DC 
480V DC 
102V DC 

*480V DC 
118V DC 
205V DC 

-29V DC 

ADJUSTMENT OF THE ION TRAP 

Under conditions of rough shipment, it is possible for 
the ion trap to become mis -adjusted. To prevent serious 
damage to the picture tube, the following method of ad- 

justment should be used. 
Place the magnet on the neck of the tube so that it is po- 

sitioned over the slash in the gun structure. (The slash is 

the separation between grids $1 and #2.) With the 
BRIGHTNESS control at low intensity, move the magnet 
a short distance forward and backward, at the same time 
rotating it, to obtain the brightest raster. If, in obtaining 
the brightest raster, the magnet has to be moved more 
than 1/2" forward from the slash, it is probably weak and 
should be replaced. Never correct for a shadowed raster 

TV FIELD SERVICE 
Pre -published from Rider "TV Field Service Manuals'. 

by Rider & Abber9 

Copyright 1954, John f. Rider PubI,,her, Inc 

with the ion trap magnet if such correction results in de- 

creased brightness. The ion trap is always adjusted for 
maximum brightness and, if shadows occur at this setting, 
they should be eliminated by adjusting the magnetic cen- 
tering device on the neck of the tube, or by changing the 
position of the yoke. 

Caution: Keep the BRIGHTNESS control at low intensity 
until the ion trap is properly set. 

CENTERING 

Note: The ion trap should be properly adjusted before 
centering or focusing is attempted. 

It is important, in achieving correct centering and good 
focus, that the magnetic centering device be properly ad- 

justed. The centering device used with the electrostatically 
focused picture tube consists of two magnets arranged in 

such away that the magnetic field intensity can be varied 
in angle or direction by means of the two projecting arms 
and by rotating the device about the tube neck. When 
the arms are superimposed, the fields of the two magnets 
cancel. Moving the arms progressively farther apart in a 

given direction, with respect to each other, will produce 
an increasing field intensity of a given polarity. If the 
arms are moved apart in the other direction, a field of 

opposite polarity will result. This controllable magnetic 
field, acting on the beam, normally provides a means of 

centering the picture vertically when the arms are initially 
at either side, and by rotation to a vertical arm position, 
it will also produce horizontal centering. Horizontal cen- 

tering by means of the magnetic centering device should 
be held to a minimum because of the danger of defocusing 
and shadow. 

To center the picture correctly, follow these steps: 
1. Reduce the size of the picture so that all four edges are 

visible. Tune in a station; do not attempt centering 
with an uncontrolled raster. 

2. Start with the magnetic centering device arms together 
and turned so they are horizontal. The device should 
be positioned as close to the yoke as possible without 
causing any part of it to slip inside the yoke opening. 

3. Adjust the electrical horizontal centering control on the 
back of the chassis for best horizontal centering ob- 

tainable within the range of the control. 
4. Separate the arms of the centering device in the proper 

direction to center the picture vertically. 
5. If full horizontal centering was not obtained in step 3, 

complete the horizontal centering by slightly rotating 
the magnetic centering device as a unit one way or the 
other. It may then be necessary to readjust vertical 
centering by slightly changing the relative position of 

the arms. 
6. Recheck adjustment of ion trap after centering is 

completed. 
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MOTOROLA TROUBLE SHOOTING CHART 

NO SOUND -NO RASTER 

Power input circuit 
Check B+ Selenium Rectifier 

NO RASTER -SOUND OK 

Brightness con. 
V14, V15, V16, V17 
Ion trap 
C.R.T. 
HV xformer Hor. yoke CRT connections 

WEAK PIX-SOUND AND RASTER OK 
Tuner fine tuning 
Contrast Con. 
Area Selector Switch 
V3, V4, V5, V6 
Check Vid. Det. xtal (Part of T-6) 

POOR HOR. LIN. 

V15, V16 
Check 0.15 mf cap. connected to Hor. Cent. Con. 

POOR VERT. LIN. 
Vert. Lin and Size con. 
V13 
Check 0.047 mf cap. connected to pin 6 of V13 
Check 30 mf EL. cap. connected across Vert. Lin. Con. 

PIX JITTER SIDEWAYS 
Hor. Hold and Osc. Con. 
V10, V14 
Check 0.001 and 0.002 mf caps connected to pin 5 

of V10 

SMEARED PIX 
Tuner fine tuning 
Contrast Con. 
Area Selector Switch 
Check Vid. Det. and Amp. peaking coils 
V3, V4, V5, V6 
Check Vid. Det. xtal (Part of T-6) 
IF and RF alignment 

POOR PIX DETAIL 
Tuner fine tuning 
Focus Con. 
V3, V4, V5 
Check Vid. Det. and Amp. peaking coils 
IF and RF alignment 

SOUND BARS IN PIX 
Tuner fine tuning 
Check alignment of L-17 
V2, V3, V4, V5 
Check Vid. Det. xtal (Part of T-6) 
IF and RF alignment 

SNOW IN PIX 
V1, V2, V3, V4, V5 
Antenna and transmission line 

INSUFFICIENT BRIGHTNESS 

Ion trap 
Brightness con. 
V6, V15, V16, V17 
C.R.T. 
Low line voltage 

EXCESSIVE RASTER (PIX SIZE) 

Hor. Size and Vert. Size 
V15, V17 

INSUFFICIENT RASTER WIDTH 
Hor. Size con. 
V15, V16 
Check B+ Selenium Rectifier 
H.O.T. 
Low line voltage 

INSUFFICIENT RASTER HEIGHT 
Vert. Size and Lin. con. 
V13 
Check 0.047 mf cap. connected to pin 6 of V13 
V.O.T. 
Low line voltage 

NO VERT. DEFL. 

V13 
Check 0.047 mf cap. connected to pin 6 of V13 
Vert. 
Defl. yoke 
V.O.T. and Vert. Osc. Transformer 

NO VERT. SYNC.-HOR. SYNC. OK 
Vert. Hold con. 
Check R -C network connected between Vert. Hold Con. 

and pin 5 of V12 
V12, V13 

ENGRAVED EFFECT IN PIX 

Tuner fine tuning 
Contrast con. 
Area Selector Switch 
V2, V3, V4, V5, V6 
Check Vid. Det. xtal (Part of T-6) 
Check Vid. Det. and Amp. peaking coils 

VERT. BARS 

V15, V16 
Check 47 mf cap. connected to terminals of deflection 

yoke 
Defl. yoke ringing 

PIX JITTER UP & DOWN 
Contrast con. 
Area Selector Switch 
V12, V13 

PIX BENDING 
Hor. Hold and Ose. Con. 
V10, V14, V15 
Check 0.01 mf cap. connected to pin 4 of V14 
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SYNC. BUZZ IN SOUND 
Tuner fine tuning 
Area Selector Switch 
V7, V8, V9 
Check Vid. Det. xtal (Part of T-6) 
Sound IF and Det. alignment L-20, 

L-21, T-7 

INTERMITTENT SOUND-PIX OK 

V7, V8, V9, V10, V11 
Poor connections in sound system 

WEAK OR NO PIX-SOUND WEAK 
-RASTER OK 

Tuner fine tuning 
V1, V2, V3, V4, V5 
Check Vid. Det. xtal (Part of T-6) 
RF and IF alignment 

NO HOR. OR VERT. SYNC.- 
PIX SIGNAL OK 

V12 
Check Vid. Det. xtal (Part of T-6) 

NO HOR. SYNC. -VERT. SYNC. OK 

Hor. Hold and Osc. con. 
V10, V14, V15 
Check 390 mmf cap. connected 

between pins 1 and 5 of V14 

DISTORTED SOUND 
Tuner fine tuning 
V2, V7, V8, V9, V10, V11 
Sound and Vid. IF alignment L-20, 

L-21 
Det. alignment T-7 

NO SOUND-PIX OK 

Tuner fine tuning 
Vol. con. 
V7, V8, V9, V10, V11 
Speaker (open voice coil or defec- 

tive connection) 
Sound and Vid. IF alignment L-20, 

L-21 
Det. alignment T-7 

WEAK SOUND-PIX OK 

Tuner fine tuning 
Vol. con. 
V2, V7, V8, V9, V10, V11 
Sound and Vid. IF alignment L-20, 

L-21 
Det. alignment T-7 

NOISY SOUND-PIX OK 

Vol. con. 
V7, V8, V9, V10, V11 
Check sound system for loose con- 

nections 

Qv5 
Q V4 

Q V6 

QV3 

V1 

V2Q ° 

SET POINTER 
TO LEFT 

OF -55- 

U U U u 

TUBE LOCATIONS 
OF RADIO CHASSIS 

t 

POINTER DRIVE 
CORD 

_--- ÁMV 

6UB 
vz MIXER 

05G 

Speaker 6AL5 
RATIO O9 v 

Sound IF and Det. alignment 6c86 ZNOF 

jHV RECT 

B 
T 

6B6GT® 6API Xf3 T 
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O DAMPING 6AH6 FM DRIVER 
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FM 
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GANG DRIVE 
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DIAL STRINGING 

RASTER V 

CORRECTOR 
MAGNETS 

YOKE SADDLE 
SCREWS 

DEFLECTION 
YOKE 

YOKE ADJ 
THUMB SCREW 

CENTERING 
ARMS 

ION TRAP 

PICTURE TUBE ADJUSTMENT 

O 
HOR OSC 

AREA 
SELECTOR 

SWITCH 
O O O O 

HOR VERT HOR 
HOLD HOLD CENT 

0J-5 J-5 
HOR 
SIZE 

O 

O O AC INPUT 

BRIGHTNESS 
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FOCUS VERT VERT 
LIN SIZE 

SERVICE ADJUSTMENT CONTROLS 
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DEFLECTION YOKE ADJUSTMENT 
If the deflection yoke shifts, the picture will be tilted. 

To correct, loosen the thumbscrew on top of the deflection 
yoke and rotate yoke until the picture is straight. Before 
tightening the thumbscrew, make certain that the deflec- 
tion yoke is as far forward as possible to prevent shadow. 

If the yoke support and the picture tubé have shifted in 
transit or, if for any reason, these parts have been re- 
moved and replaced, it is best to do a complete job of re- 
positioning. The picture tube should be mounted so that 
the front of the tube rests against the brackets on the 
front of the chassis. The clamp around the front of the 
tube should then be tightened. (NOTE: This applies 
only to the glass tubes. The position of the metal picture 
tubes is fixed by the front brackets.) The picture tube 
rear support bracket mounting screws should be loose 
enough to permit sliding the bracket forward until it fits 
snugly up against the flare of the tube. Loosen the yoke 
adjustment thumbscrew and yoke saddle screws and 
push the yoke up against the flare of the tube. CAUTION: 
Do not use force in sliding the bracket. If too much force 
is applied, a strain will be placed on the neck of the tube 
when the support bracket mounting screws are tightened, 
or the yoke may be forced out of position. The opening 
in the yoke should be concentric with the neck of the tube. 

FOCUS 
The zero focus type of electrostatically focused tube 

used in these chassis requires a fixed potential applied to 
the focusing anode which is supplied through the focus 
control potentiometer. This control, in effect, provides a 
means of compensating for differences in gun structure 
between tubes, but is far less critical in adjustment than 
was the focus control in the electromagnetically focused 
tubes. By carefully turning the control through its range, 
a point of adjustment will be found where optimum focus 
is obtained, but no misadjustment of the control will result 
in the extreme defocusing which resulted from the off - 
focus range in the control of electromagnetically focused 
tubes. In some tubes, the effect of the focus control is so 
slight as to lead the serviceman to believe that a fault 
exists in the circuit. The control should be adjusted to the 
point where the line structure is distinguishable over a 
90% area of the screen. 

Due to differences in gun structure between tubes men- 
tioned above, it may be found that in some picture tubes 
better overall focus is obtained with the arms of the mag- 
netic centering device pointing in a particular direction. 
If, after the magnetic centering device has been adjusted 
as in the paragraph on centering, good overall focus is 
not obtained, rotate the magnetic centering device 180° 
and repeat the centering procedure. 

RASTER CORRECTOR MAGNETS 
On chassis having a cylindrical face picture tube, there 

is a magnet on each side of the rear support bracket to 
straighten the raster sides, if necessary. They are cor- 
rectly set at the factory but if moved in shipping or, if 
the yoke has been replaced, they may require readjust- 
ment. To do so: 
1. Reduce raster size so that its sides are just visible. 
2. Move corrector magnet forward or backward so that 

sides are straight. 

HORIZONTAL HOLD ADJUSTMENT 
The HORIZONTAL HOLD control should have a sync 

range of approximately 50°. If the control is too critical, 
adjust as follows: 
1. Shunt the HORIZONTAL OSCILLATOR coil L-23 to 

ground with a .25 mf 400V capacitor. This may be 
done with the chassis in the cabinet by placing the 
capacitor across the two -pin receptacle (J-5) . 

2. With the HORIZONTAL CENTERING control, move 
the picture to the left so that the right edge of the 
raster can be seen, as viewed from the front of the set. 
Adjust the HORIZONTAL HOLD control for about 
1/16" of sync pulse. (The sync pulse appears as a 
darker gray bar at the right edge of the blanking pulse. 
The blanking pulse is the gray bar at the right edge 
of the raster.) 

3. Remove the .25 mf capacitor from across the HORI- 
ZONTAL OSCILLATOR coil. 

4. Adjust the HORIZONTAL OSCILLATOR coil until 
the same amount of sync pulse can be seen as was noted 
in step 2. 

HORIZONTAL SIZE 
Adjust the HORIZONTAL SIZE control until the pic- 

ture fills the mask horizontally. As this control also affects 
vertical size, it may be found necessary to readjust the 
VERTICAL SIZE control. 

AREA SELECTOR SWITCH 
A three -position AREA SELECTOR switch, located on 

the back of these chassis, permits them to be adapted to 
varying receiving conditions found in different localities. 

The LOCAL, SUBURBAN, and FRINGE positions cor- 
respond approximately with the setting required for strong 
medium, or weak signals, respectively. 

In the LOCAL posiiton, AGC is applied to the RF 
amplifier, mixer, and the first two IF stages. In the 
SUBURBAN position, AGC is removed from the RF and 
mixer stages. In the FRINGE position, the AGC applied 
to the IF stages is reduced 50% and the video amp grid 
resistor is returned to ground to improve noise limiting. 

Since the AREA SELECTOR switch allows the receiver 
to operate under best conditions for the signal strength at 
your location, an incorrect setting may give poor picture 
quality, instability, or a buzzing sound in the speaker. Set 
this switch in the position which gives the clearest and 
most stable picture. 

TONE CONTROL LINKAGE SETTING 
If, for any reason, it becomes necessary to replace the 

tone control linkage, the following procedure should be 
followed: 
1. Set the tone control potentiometer at zero ohms (maxi- 

mum counterclockwise) . 

2. Place the linkage over the TONE and CONTRAST - 
VOLUME shafts in such a manner that the arms and 
link are below the shafts. 

3. Move the arms counterclockwise as far as possible and 
tighten the setscrew on the TONE shaft. 

VERTICAL HOLD 
Adjust the VERTICAL HOLD control for the center of 

the vertical sync lock -in range. 
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no other rotor offers SO MUCH 

a coCrnpfefe /e 
TR -2 the heavy duty rotor with compass 
control dial cabinet. 

TR -4 the heavy duty rotor with meter dial 
cabinet. 

TR -11 all purpose rotor with meter dial tabú 
net. 

TR -12 all purpose rotor for large TV antenna 
arrays with meter di& cabinet. 

CORNELL-DUBILIER 
SOUTH PLAJ N FI ELD, n J. 

wide/y ptomofed on T.7 
widely promoted to consumers on TV.. ALL 
CDR ROTORS are PRE -SOLD for you thro.igh 
an extensive campaign to millions every 
week exploiting he advantages of the CDR. 

comp/e/e% rnerchar7 dsed 
completely merchandised ...the easiest tsell 
.. in addition t. the TV spot coverage... 
there are newspaz.r mats, window streamers, 
envelope enclosjses... and an anim_ted 
paint of sale disp ae... all the tools you eeed 
to sell the BEST SELLING ROTOR! 

THE R A D I A R T CORPORATION 
CLEVELAND 13, OHIO 
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E -V 12" and 15" Triaxial Speakers 
New concentric -type 12" and 15" 

TRX TRIAXIAL high-fidelity loud- 
speakers are announced by Electro - 
Voice, Inc. These new Triaxial re- 
producers combine the E -V 
super-Sonax Very High Frequency 
Driver, Radax, Treble Propagator, 
and bass cone with magnet in one 
concentric assembly. Adjustable 
brilliance control for remote mount- 
ing which allows matching to room 
acoustics. Response is 30-15,000 cps 
in recommended enclosures. Full 1,4 
section M -derived crossover network 
minimizes distortion. 

Belden Celluline Lead -In 
A highly efficient, 300 -ohm uhf - 

vhf TV lead-in with a moistureproof 
cellular polyethylene core which 
eliminates moisture and maintains 
constant characteristics, has been 
announced by Belden Manufacturing 
Company, Chicago. 

The new 8275 Celluline Lead -In 
has been thoroughly tested and 
proved stable, efficient, water-, sun-, 
wind-, and abrasion -resistant. No 
end seal is required, and conductor 
spacing is constant at all times. 

Cornell-Dubilier 
"Ultamatic" Antenna 

The Cornell-Dubilier Electric 
Corporation of South Plainfield, New 
Jersey, announces a new television 
antenna, the "Ultamatic", an all - 
channel type to be perfectly syn- 
chronized for both black and white 
and color reception, and has gain 
response that does not vary more 
than 3 db on any channel across the band-a quality exceedingly import- 
ant in color reception to insure 
adequate color synchronization with- 
out resetting. 

TV Antenna Filter by Radiart 
Radiart has announced the Model 

UAK-4 Filter Network for TV 
antenna installations. This network 
contains coils and capacitors, no 
resistors, and therefore functions as 
a low loss filter. Features: Sealed 
polystyrene case, molded "standoffs", 
maximum signal rejection ratio in- 
suring minimum signal interaction, 
easy installation, positive gripping, 
for use in normal 300 ohm installa- 
tions, and no ghosts or images be- 
cause of minimum reflection loss. 
It is ideal for segregating vhf and 
uhf at the set, and is guaranteed to 
work with uhf. 

CBS-Hytron Solder Dispenser 
CBS-Hytron is now offering serv- 

ice -dealers a new solder -dispenser 
which does away with haywire coils 
of solder. The operator's thumb on 
the knurled control wheel of the 
unique Solder -Dispenser feeds solder 
and retracts it neatly when the job 
is done. A one -hand tool, the Dis- 
penser holds 72 inches of solder (a 
full month's supply) and is compact, 
light, and pencil -like with a handy 
pocket clip. 

Sylvania Color 
TV Dot Generator 

Sylvania Electric Products, Inc., 
announced production of color TV 
dot generators. To achieve precise 
register of colors on the television 
screen, the electron beams from each 
of three guns must converge to a 
single point exactly at the hole in 
an aperture mask between the guns 
and the tube face. 

The Sylvania color dot generator 
introduces on the color screen a 
large number of rectangles of light, 
large enough to show the degree to 
which the electron beams are out of 
proper convergence. 

Taco Multi -Set TV Couplers 
Technical Appliance Corporation, 

Sherburne, N.Y., announces the 
availability of a complete line of 
multi -set couplers, of the high - 
efficiency, signal -splitting design. 

Measuring 21/4" x 41/4" x 34" deep, 
the units may be installed in a few 
minutes. Connections of the trans- 
mission line is to captive screw ter- 
minals in a high quality terminal 
strip. 

Currently available in three dif- 
ferent models, No. 820-2 divides the 
signal equally to two receivers, while 
820-3 and 820-4 provide service to 
three or four receivers as required. 

Revolutionary Flyback Tester 
TeleTest Instruments Corp. has 

introduced an amazing new Flyback 
Tester, which purportedly tells ex- 
actly what condition any flyback is 
in. It not only checks continuity . 

it also checks yokes, width coils, and 
linearity coils for shorted turns. 
The TeleTest instrument checks the 
flyback under the full operating 
voltage. The Tester is portable and 
compact, and has a convenient 
leather carrying strap. The dial is 
clear and easy to read . the con- 
trol panel is simply and efficiently 
designed. Perfect operation is guar- 
anteed on a money -back basis. 

New IRC Miniature Resistor 
A new '/4 watt high frequency 

miniature resistor, type HFR, has 
been introduced by International 
Resistance Company, Philadelphia. 
Constructed of solid ceramic rods to 
which a thin resistive film is per- 
manently bonded, this unit, featur- 
ing axial leads is entirely coated 
with a moisture resistant protective 
coating, and is recommended for use 
in circuits requiring excellent wide 
range frequency response and where 
low shunt capacity is desirable. 

For further information, write In- 
ternational Resistance Company, 401 
North Broad Street, Philadelphia 8, 
Pennsylvania-specify bulletin F-3. 

General Instrument 
Combination Tuner 

A new combination all -channel 
vhf -uhf tuner has been perfected by 
General Instrument Corporation. The 
Model 80 combination vhf -uhf tuner 
features a tri -concentric shaft ar- 
rangement. The inner shaft tunes 
Channels 2-13 (vhf) by turret- 
detent action; the middle shaft 
operates vhf fine tuning and all uhf 
tuning; the outside shaft operates 
the dial. In the 13th position, it 
switches to uhf, and Channels 14-83 
then tune continuously on the 
vernier section of the knob. 

42 RADIO -TELEVISION SERVICE DEALER JUNE, 1954 



RCA Wide -Range Sweep Generator 
A wide -range sweep generator for 

uhf TV equipment has been an- 
nounced by the Radio Corporation of 
America. 

The compact, lightweight, and 
portable instrument (WR -86A) is 
engineered for the requirements of 
both color and black -and -white uhf 
television equipment, and supersedes 
RCA's two popular laboratory -type 
uhf sweep generators. 

The instrument comes complete 
with a 50 -to -300 -ohm padded balun 
for matching the sweep generator to 
loads of 300 ohms, a four -foot rf 
cable, and an instruction booklet. 

Chicago Transformer BO -13 
A new high fidelity output trans- 

former, BO -13, specially designed 
fur ultra -linear operation, has been 
announced by the Chicago Division 
of Chicago Standard Transformer 
Corporation. Featuring Chicago's 
"sealed -in -steel" construction, its 
drawn steel case measures only 
3 11/16"x3 5/16"x4 11/16" high, 
with pin -type terminals and studs 
for flush chassis mounting. 

For details, write for Chicago 
Bulletin No. 33 to the Chicago Divi- 
sion, Chicago Standard Transformer 
Corporation, 3501 Addison Street, 
Chicago 18, Illinois. 

Jensen Announces 
"Treasure Chest" Models 

The addition of two new "Trea- 
sure Chest" furniture models to the 
"Duette" line of two-way high fidel- 
ity loudspeaker systems, one in 
mahogany and the other in blonde 
oak, has been announced by the 
Jensen Manufacturing Company of 
Chicago. 

Wrought -iron legs to fit all 
"Duette" models are also available. 
The "Duette" features an 8" heavy 
duty "woofer", a multicell "tweet- 
er", a built-in dividing system and a 
full 20 -watt power rating. 

New Auto Speakers 
Oxford Electric Corporation, 3911 

S. Michigan Ave., Chicago, Ill., is 
introducing a new line of rear deck 
speaker kits, in two models ; RD -69, 
which employs the 6" x 9" elliptical 
speaker, and RD -57, which has a 
5x7" elliptical speaker. The 5"x7" 
is suited to late model cars equipped 
with cut outs for this size unit. Both 
speakers have sufficient power han- 
dling capacity for the most powerful 
car radios. 

The kits, complete with all neces- 
sary hardware and grille plates, are 
finished in a neutral grey, and are 
also boxed in a display type carton. 

Amphenol Lightning Arrestor 
A lightning arrestor for UHF/VHF 

TV is in production by the Ameri- 
can Phenolic Corporation of Chicago. 

Affording complete protection in 
both frequencies, plus the lowest 
possible measurable loss in signal 
strength, it also handles flat, tubular 
or open wire transmission line with 
equal facility. Installation is quick 
and simple, as all lead-ins are in- 
serted in a vertical position. This 
lightning arrestor, the 114-328 is 
the resistor type with the cavity 
around the resistors filled with a 
unique compound giving perfect seal 
with practically no loss of signal 
strength. 

Anchor UB -160 Britener 
Anchor Wire Products, Chicago, 

announces its new line of Heavy 
Duty Briteners. Star of the line is 
the UB 160 "quick change" universal 
Britener of unique design which 
increases the voltage to 7.8 V brit- 
ening CR tubes-in either series or 
parallel wired filaments. Incorporat- 
ing an isolation transformer, 
Anchor's UB 160 set to normal 6.3 
V will relieve internal cathode to 
filament shorts of CR tubes for 
either series or parallel wired fila- 
ments. Information on request from 
Anchor Wire Products, 2712 W. 
Montrose Avenue, Chicago 18, 
Illinois. 

The 
TARZIAN 

TUNER 

IJV 113 
All Channel 

Combination UHF -VHF 

A compact, combination tuner (the 
world's smallest) for covering the entire 

UHF-VIIF bands. 

Straight line electrical sequence of com- 

partmented circuits. 

Simple, coaxial tuning. 

Stage shielded. 

OVERALL PERFORMANCE MAKES 

ANY SET A BETTER SET. 

Write for folder covering complete 
description and performance data. 

SARKES TARZIAN, Inc. 

Tuner Division 
Bloomington, Indiana 
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A VF.RSITILE VTVM 
by R. BLITZER 

A description of a new bridge -type VTVM 
which adequately meets the modern TV serv- 
iceman's complex and exacting requirements. 

IN addition to the normal function of 
a vtvm as an instrument that meas- 

ures sine wave values of ac, and dc with 
minimum loading of the circuit being 
measured, its ability to measure peak -to - 
peak values of nonsinusoidal voltages 
permits it to be usefully employed in 
signal tracing sync pulses, video sig- 
nals, deflection signals, etc. 

One of the more versatile instruments 
of this type is the Radio City Products 
Model 655 Do -All vtvm. The descrip- 
tion of its circuitry and operation should 
be of interest to the servicing technician 

insofar as it will enable him to under- 
stand more readily its applications in 
more effective servicing. The complete 
unit is shown in Fig. 2, with the 
schematic diagram given in Fig. 1. 

Switching 
Basically, the circuit is a bridge type 

vtvm. A 500 p. amp meter is connected 
between the cathodes of a 12AU7 duo - 
triode. The conductivity of each of these 
tubes is adjusted by means of their 
cathode bias resistors so that the cathode 
voltages are equal. A zero reading is 

now indicated on the meter. By apply- 
ing the voltage to be measured (through 
circuits herein described) to the grid 
of one triode, a difference in plate cur- 
rent between the two tubes is produced 
with a resulting difference in their 
cathode voltages. The meter, connected 
between the cathodes, shows this volt- 
age difference. 

Referring to Fig. 2, the five position 
switch shown on the front panel at the 
left is called "Circuit," and selects the 
operation of the unit for -DC Volts, 

[Continued on page 54] 
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Radio-TV Service Dealer víeo s,)d sue, y sWe.1.© Data Sheets 

Mfr: Capehart Chassis No. CX-33DX 

Card No. CA33-26 

Section Affected: Sync 

Symptom: Critical vertical hold 

Reason for Change: To improve vertical stability 

What to Do: 
Replace: C244 (.0012 µf) 

Mfr: Capehart Chassis No. CX-33DX 

Card No. CA33-27 

Section Affected: Pix 

Symptom: Critical operation of agc set control 

Reason for Change: To smooth operation o 
agc set control 

What to Do: 
Change: R243 from 330K to 1 meg 

V203 
6CB6 

3 rd. I.F. T203 

L219 

Add 

1N34 

G209 

-90 V. 

Original 
connections 

C209 

V215 

6K6 
VERTICAL 

OUTPUT TUBE 

.047f 

R243 

A.G.C. SET - 
CONTROL 500 K 

V212 
12ÁT7 

PRE -SYNC 
AND 

NOISE CLIPPER 

-90V. 

RADIO -TELEVISION SERVICE DEALER JUNE, 1954 45 



Radio-TV Service Dealer Videa Sp, ill Data Sheets 

V213 

12AV7 
A.G.C. AMP AND 

2nd, SYNC AMP. 

Mfr: Capehart Chassis No. CX-33DX 

Card No. CA33-28 

Section Affected: Pix 

Symptom: Critical agc operation 

Reason for Change: To improve agc operation 

What to Do: 
Change: R311 from 10K to 8.2K 

Mfr: Capehart Chassis No. CX-33DX 

Card No. CA33-29 

Section Affected: Sync 

Symptom: Hooking and bending at top of pix 

Reason for Change: To eliminate hooking and 
bending at top of pix 

What to Do: 
Add: 10K, 1W resistor and .22 µ.f condenser 

as shown 

Mfr: Capehart Chassis No. CX-33DX 

Card No. CA33-30 

Section Affected: Sound 

Symptom: Sound weak and possibly distorted 

Cause: Component failure 

What to Do: 
Replace: C304 (.0047 µf) 

................ ................. ................ ................. ................ 

................. 
................ 
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Radio-TV Service Dealer Video grazed Seitiiicie s .i© Data Sheets 

...... 

................. 

................ 

.0...0......4..6. ............. .............. 
................ 
................. 

................ 

Mfr: Du Mont Chassis No. RA -164 

Card No. DM 164-7 

Section Affected: Sync 

Symptom: Critical vertical hold 

Cause: Component failure 

What to Do: 
Replace: C221 (.01 µf) 

Mfr: Du Mont Chassis No. RA -164 

Card No. DM 164-8 

Section Affected: Sync 

Symptom: Horizontal hold control does not hold 
through complete range 

What to Do: 
Replace: either R237 or R236 (100K), which- 

ever has changed value 

Mir: Du Mont 

Card No. DM 164-9 

Section Affected: Raster 

Symptom: Insufficient brightness 

Cause: Defective component 

What to Do: 
Replace: C289 (.01 µf) 

Chassis No. RA -164 
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Radio-TV Service Dealer Video Speed sm<icieg. sysle#ni® Data Sheets 

Mfr: Du Mont Chassis No. RA -164 

Card No. DM 164-10 

Section Affected: Sync 

Symptom: Vertical hold range drifts 

Cause: Defective component 

What to Do: 
Replace: C263 (.01 µf ) 

HORIZONTAL 
OUTPUT 

TRANSFORMER -- 

O f 

R287 

430 V. 

B+ BOOST 

HOR. SIZE 
L 216 

Mfr: Du Mont Chassis No. RA -164 

Card No. DM 164-11 

Section Affected: Raster 

Symptom: Insufficient height 

Cause: Defective component 

Mir: Du Mont Chassis No. RA -164 

Card No. DM 164-12 

Section Affected: Raster 

Symptom: Intermittent high voltage 

Cause: Component failure 

What to Do: 
Replace: R276 (8.2K) 

................ ................ 
................................ 
................ 
................ 

................ 

................. ............... 
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ROY R. THOMPSON 

CROSLEY SUPER -V IS A 
SERVICE MAN'S DREAM 

-read these letters 

"I now find many customers bring their own sets 
in for service because the Super -V has reversed the 
trend toward heavy, bulky sets. I can service more 
sets per day, and my overhead is less by truck 
expenses. The Super -V is not only a low-priced 
set, but a set that can be maintained at a low 
price, which is equally important." 

Charles W. Rhodes, Electronic Service Mgr. 
Robert L. Rice & Co., Portland, Oregon 

"By removing the cabinet back, every tube is right 
in front of one's eyes. No more groping and twisting 
to relocate tube -socket pins. Back -breaking tug- 
ging of the chassis belongs to the past. If a repair 
or check of chassis components is necessary, a few 
screws are removed and the cabinet lifts off like a 
bonnet. The separate diagram showing the actual 
filament wiring makes the search for an open fila- 
ment a matter of seconds." 

L. B. Hallberg, Manager, Service Dept. 
Hardware Products Co., Sterling, Ill. 

"The Crosley Super -V is a service man's 
dream; the new vertical plane chassis al- 
lows the changing of any tubes in a very 
few minutes. When service of a more com- 
plicated nature is required, the entire 
cabinet can be removed by loosening 6 
screws; this leaves the entire chassis acces- 
sible for service. Another wonderful feature 
is that the picture -tube chassis and bracket 
are incorporated in one common mount- 
ing board along with the points wired on 
terminal strips for easier circuit tracing." 
Roy R. Thompson, General Service Manager 
Saginaw Distributors, Inc., Saginaw, Mich. 

Crosley 
Division 

Cincinnati 
25, Ohio 
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Revolutionary Electronic 

< < DO -ALL" by RCP 

62 
INDIVIDUAL 

ELECTRONIC 

RANGE 

MEASUREMENTS MODEL 657 

Never before has there been engineered one instrument to sell 

for under $100 that can possibly match the versatility, efficiency 

and speed of measurement built into this latest RCP design. 

Here are combined in one instrument five independent instru- 

ments-Capacity Meter, High Range Ohmmeter, R.M.S. V.T. 

Voltmeter, Peak -to -Peak V.T. Voltmeter, Inductance Meter-(by 

reference to charts)-essential in service-production-develop- 
ment. Outstanding in performance, measuring low frequency 

sinusoidal and both low and high repetition rate non -sinusoidal 

waveform. 

D.C. Voltage: 16 Ranges 0±1.5±3±6 
-±30±-150±-600±-1500±-6000 

D.C. Voltage: Zero center 14 ranges 
+.75+1.5+3 ±-15+75+300+750 

A.C. Voltage: Peak -to -Peak 7 ranges 
0--4.2-8.5-17-85-420-1700- 
4200 

A.C. Voltage: RMS-7 ranges 0-1.5 
-3--6-30-150-600-1500 

A.C. High Voltage: RMS-Range 0- 
6000 Volts. 

Ohmmeter: 8 ranges -0-1,000-10,000 
-100.000 ohms, 0-1-10-100- 
1,000-10.006 megohms. Center Seale 
10. 

Capacity meter: 6 ranges I micro- 
mierofarad to 1.000 mierofarads; 1- 

10uuf; 00001-.001 mfd.: .0001-.01 
mfd.; .001-0.1 mfd.: .1-10 mfd.; 
10.1000 mfd. 

Years Ahead In Design - 
81/2" Easy -to -View Meter pro - 

vicies instant measurement 
recognition of the several 
scales. 

Simplified Controls save time. 
Illuminated individual settings 
of function and range. 

Carrying Handle serves as in- 
clinable rest-tilts the in- 
strument for maxi- denn 85 

mum readability. Zr17 net 

The New RCP FLYBACKER 

Model 123 
Extremely sensitive, the Model 123 Flybacker 
immediately shows up a single shorted turn in 

a flyback transformer or yoke. Its light, port- 
able design serves to advantage in the shop 
and in the home. 

All tests can be carried out with the com- 
ponents in place in the TV receiver, and call- 
backs can be prevented by checking all fly- 
back transformers and yokes in stock for opens, 
shorts, etc. 

Flybacker tests are also applicable to inductive 
windings on any transformer, choke speaker, 
solenoid, relays, etc. where the impedance is 

not relatively low. In fact the instrument may 
be used as a proportional AC Ohmmeter. 

So Easy to Operate! 
Minimum of connections necessary. All you 
do is remove flyback plate caps-set switches- 
apply leads and then read meter. The slightest 
change in inductance due to a shorted turn 
or the effect of intermittents shows up on the 
meter immediately as "BAD". 

Quickly .. . 

Accurately .. . 

Check the Horizontal 
Output Circuit of All 
TV Receivers 
The answer to fast, re- 
liable testing of Fly - 
bock Transformers and 
Yokes e 
Only $39 net 

See your local parts distributor or write Dept. SD -6 for 
RCP Catalog. 

RADIO CITY PRODUCTS CO. 
EASTON, PENNSYLVANIA 

Trade 
Flashes 

Experimental field tests of a method to extend coverage 

of ultra high frequency (UHF) television stations to 

"shadowed" areas are being prepared by the Radio 
Corporation of America. The company is requesting tem- 

porary authority from the Federal Communications Com- 

mission to conduct the tests for a period of 90 days. The 

system, Mr. Watts explained, utilizes a low -powered 
auxiliary transmitter developed by engineers of the David 
Sarnoff Research Center of RCA, Princeton, N. J. Under 
present plans, the newly -developed equipment will be 

installed near Vicksburg, Mississippi, some 37 miles from 
the station's main transmitter. Use of the system is ex- 

pected to provide Grade "A" service for WJTV's signal in 

that area, where reception now is "shadowed" by geo- 
graphic elevations. 

Harold H. Rainier, right, manager, distributor sales, 
Electronic Products Sales, Sylvania Electric Products Inc., 
receives the annual "NATESA Friends of Service Manage- 

ment" plaque for 1953. The award, made annually by the 
National Alliance of Television and Electronic Service 
Association, is presented to that company, which in the 
judgment of NATESA, rendered services beyond normal 
functions during the year. 

' Future uses of electronics in industry and in the home 
will be so many and so widespread that even today's uni- 
versal use of radio and TV will seem small by comparison, 
Harvey W. Harper, chairman and founder of Tung -Sol 
Electric Inc., declared at a dinner honoring his 50 years of 
pioneer engineering and production achievements in the 
electrical lamp and electron tube fields. The dinner, at- 
tended by more than 300 leaders in the automotive, elec- 
tronic, and other industries which Tung -Sol supplies, ob- 
served the half -century business association of Harper and 
Louis Rieben, president of Tung -Sol. Guests at the dinner 
honoring Harper and Rieben included E. C. Anderson, 
vice-president, Radio Corporation of America; M. F. Balcom, 
Director, Sylvania Electric Products, Inc.; Allan B. Dumont, 
Allan B. Dumont Laboratories, Inc.; J. B. Elliott, executive 
vice-president, Radio Corporation of America; A. B. Hunt, 
Director of Electronics Branch, Dept. of Defense Production, 
Dominion of Canada; Don G. Mitchell, chairman of the 
board, Sylvania Electric Products, Inc.; B. W. Cooper, gen- 
eral manager, Delco Radio Division, General Motors; F. R. 
Lack, vice-president, Western Electric Co.; Lyman A. Wine, 
vice-president, Electric Auto -Lite Company. 

Factory production of both radio and television receivers 
in the first quarter of this year was at approximately the 

[Continued on page 52] 
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THE Du MONT CHROMA - 
SYNC TELETRON 

A new 3 -beam shadow mask tube 

THE Du Mont Chroma -Sync Tele- 
tron, Type Dev.-B1103, is a shadow 

mask type of color picture tube using 
a three -beam electron gun. In the Du 
Mont Color Teletron the color phos- 
phors are applied directly to the curved 
face plate of the tube envelope by a 
photographic process, and the electron 
shadow mask has the similar curvature, 
and is positioned immediately behind 
the face plate. The size of the color 
picture available on the Du Mont Color 
Teletron is 12 9/16" by 16 9/16", 
which gives a useful picture of 185 
square inches on a 19 -inch round color 
envelope. Over 1,300,000 individual 
color dots of red, green, and blue phos- 
phor have been deposited upon the 
screen, and are arranged in triad form. 

The shadow mask has the curvature 
similar to that of the face plate itself. 
It is rigid and self-supporting. It does 
not require the use of tension for ac- 
curacy of alignment. 

A new Mono -convergence three -beam 
electron gun, developed by Du Mont, 
contributes considerably to the perform- 
ance and design of the tube. A 60 de- 
gree deflection angle has been achieved 
which contributes to the short over-all 
length of the tube. The Du Mont 19 - 
inch Color Teletron is three quarters 
of an inch shorter than the 15 -inch type 
color tube familiar to the trade, nearly 
two inches shorter than a 19 -inch tube 
of the planar -mask type. The ,Du Mont 
tri -beam electron gun has been so de- 
signed that there is a simple common 
convergence of all three electron beams. 
This eliminates the need for individual 
dynamic beam convergence and associ- 
ated circuitry in the receiver. As a result, 
the Du Mont 19 -inch Chroma -Sync 
Teletron is essentially interchangeable 
in receiver circuits with the older 15 - 
inch types these being the first types 
of color tubes to appear on the present 
color TV scene. 

COLOR PICTURE TUBE SIZE COMPARISON 

DU MONT nJ' YYPE DEV- e1103 

PLANAR- MASK 19' TYPE 

r-'4 

PLANAR- MASK IS' TYPE 

In the figure above, Du Mont indi- 
cates relative screen area sizes of 
various types of color TV tubes of the 
shadow mask type. 

Future Outlook 
The tube is simple in concept with 

high quality performance. However, 
there is still the qualification that pres- 
ent manufacturing techniques are costly. 
Thus, color television receivers of large 
screen size, priced for volume sale, are 
still some time in the future. 

Ijjinbnnr 
Type 
(IA2 
062 
0C3 

A7GT 
AE4 
B3GT 
H5GT 
16 
L4 
L6 
LA4 
LA6 
LB4 
LC5 
LC6 
LD5 
LES 
LG5 
LH4 
LN5 
N34 
N48 
N5GT 
N64 
R4 
R5 
S4 
S5 
T4 

Each 
$ .9e 

.88 

.95 

.67 

.90 

.69 
.51 
.93 
.63 
.66 
.82 
.80 
.82 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.50 
.63 
.75 
.85 
.62 
.67 
.52 
.62 

5R4GY 
6 U 4G .... 
5V4G 
5Y3G 
5Y3GT 
5Y4G 
6A 8G T 
6A 84 
6AC5GT 
6AC7 
6AF4 
6A G5 
6A H4 
6A H6 
6AK5 
6A L5 
6AN8 
6AQ5 .... .51 

RADIO & TV 

RECEIVING 

Type Each 
1U4 .01 
IUS .51 
IV2 .45 
IX2A .74 
2X2 1.43 
3A5 .90 
3LF4 .76 
304 .66 
3Q5GT .72 
394 .61 

.62 
1.00 
.44 
.83 
.37 
.32 
.43 
.68 
.51 
.82 
.90 

1.10 
.59 
.68 
.89 

1.05 
.44 
.95 

WINDSOR WONDER -BEAM 
3 -WAY TV ANTENNA 

Has adjustable arms, and new elec- 
tronic wonder.switch, for Maximum 
reception In Fringe Areas, Average 
Areas, and for UHF. It's a real per- 
former -works where others fail! At- 
tractively styled, ruggedly made. Lots 
of Six, Each $5.69 Singly, each $5.95 P 

TUBES 
GUARANTEED 
ONE FULL YEAR 

Thousands of Service Organizations and Dealers send us REPEAT 
ORDERS month after month -they KNOW you can depend on the 
WINDSOR promise of PEAK PERFORMANCE. Every tube we 
ship is first carefully tested in our labs, for maximum functioning 
characteristics, right in a radio or TV Set -under actual operation 
conditions. Each tube is attractively packaged in the famous green 
and black WINDSOR carton that has earned consumer acceptance 
throughout America! 

Type Each 
6AQ6 .47 
6AQ7 .75 
6AR5 .42 
6AS5 ... .55 
6AS7G 4.50 
6AT6 .42 
6AU5GT .85 
6A U6 .47 
6AV5 .85 
6AV6 .41 
6AX4 .72 
688G .93 
6BA6 .50 
6BA7 .66 
6BC5 .58 
68D5GT .98 
6806 .54 
6BE6 .51 
6BF5 .66 
6BF6 .43 
68G6G 1.47 
6BH6 .63 
6616 .53 
6BK5 .76 
68K7 .97 

Type Each 
6BL7GT .94 
6BN6 .98 
6BQ6GT .98 
6807 .92 
6BY5G .85 
6827 1.09 
6C4 .41 
6C5GT .60 
6CB6 .58 
6CD6G 2.04 
606 .63 
6E5 .72 
6F5GT .54 
6H6GT .55 
6J5GT ....- .44 
616 _ .68 
6J7 ......._ .70 
6K6GT .45 
6K7 .70 
6L6G .88 

6Q7GT . .55 
6R7 .75 
6S4 .51 
6S8GT ..__ .75 

6U4GT 
6U5 
6U8 
6V3 
6V6GT 
6W4GT 
6W6GT 

6X5GT 
6X8 
6Y6G 
6ZY5 
7A4/XXL 

Type Each 
6SA7GT .57 
6SC7 .63 
6SD7 .55 
6SF5GT .66 
6SG7 .55 
6SH7GT .52 
6SJ7GT .52 
6SK7GT .55 
6SL7GT .68 
6SN7GT .59 
6SQ7GT .46 
678 .85 

.60 

.72 

.86 
1.09 
.51 
.50 
.63 
.37 
.36 
.82 
.64 
.60 
.57 

Type 
7A5 
7A6 
7A7 
7A8 
7AD7 
7A F7 
7AG7 
7A H7 
7A17 
7134 
785 
786 
787 
7C4 
7C5 
7C6 
7C7 
7E5 
7E6 
7E7 
7F7 
7F8 
7G7 
7H7 
717 

Each 
.70 
.57 
.58 
.56 

1.05 
.63 
.65 
.65 
.70 
.54 
.51 
.52 
.58 

1.05 
.56 
.50 
.58 
.85 
.65 
.85 
.69 
.97 
.85 
.61 
.85 

Type 
7 K7 
7L7 
7N7 
747 
7R7 
7S7 
7V7 
7W7 
7X6 
7Y4 
774 
2A6 
2A L5 
2AT6 
2AT7 
2A U6 
2A U7 
2AV6 
2AV7 
2AX4 
2AX7 
2AY7 
284 
2BA6 
2BA7 
2806 

Each 
.85 
.85 
.62 
.62 
.70 
.90 
.92 
.99 
.62 
.45 
.50 
.60 
.44 
.53 
.75 
.47 
.58 
.41 
.87 
.72 
.67 

2.15 
.66 
.50 
.66 
.51 

FREE! WINDSOR TUBE CADDY 
Most practical service -aid ever designed for Radio & TV 
repairmen! Now offered FREE with every purchase of 
5160.00 or accumulated purchases totalling $160.00 within 
90 days (You get Caddy credit memo with each purchase). 

Carries approximately Ruggedly constructed 
125 Tubes, including with heavy leatherette 
meters and tools. covering, strong plastlo 
163/4' long, 81/4' wide, handle, nickel plated 
I334° high. Weighs only hardware, and reinforced 
9 Ibs. with metal clamps. 

WINDSOR TUBE CADDY may also be purchased out- 
right for $14.95 

Note to our Latin-American Friends: "SE HABLA ESPANOL" 
25% Deposit with Order. All merchandise 
F.O.B. NYC. For orders less than $10, add SI 
handling cost. Deduct 2% If full remittance 
accompanies order. All merchandise subject to 
prior sale and price changes without notice. 

l' i iubB11l ELECTRONIC TUBE CO. 
2612-D NOSTRAND AVENUE. BROOKLYN 10, N. Y. 

...FOR PEAK' 
PERFORMANCE! 
Type 
28E6 
2BH7 
2BY7 
2J5GT 
2SA7GT 
2SH 7G T 
2SK 7G T 
2SL7GT 
2SN7GT 
2SQ7GT 
2V6 
4A7 
4A F7 
466 
4C5 
4C7 
4E6 
4E7 
4F7 
4FB 
417 
4N7 
407 
4R7 
4S7 
9BG6G 
978 

Each 
.52 
.69 
.77 
.48 
.57 
.67 
.55 
.67 
.59 
.46 
.51 
.58 
.68 
.50 
.85 
.70 
.70 
.85 
.69 
.99 
.85 
.75 
.62 
.85 
.80 

1.53 
.87 

Type Each 
25AV5 .85 
25BQ6GT .98 
25L6GT .. .53 
25W4GT .. .53 
2676GT .46 
35A5 .55 
35B5 .53 
35C5 .53 
35L6GT ...._ .52 
35W4 .33 
35Y4 .48 
3573 .48 
35Z5GT .33 
50A5 .55 
5085 .52 
5005 .52 
50L6GT .52 
50X6 .5.5 
11773 .43 
I I7Z6GT .75 

WINDSOR BROW -LITE 

Leaves 
Both Hands 

Free To 
Work! 

Ideal for Ra- 
dio & TV 
Repairmen! 
Puts Ilpht 
right where 
you need it. 
Uses stand- 
ard penlite 
batteries and bulb. Does not Interfere 
with glasses, rides over the brew. 
Order yours TODAY . . . you'll never 
want to be without it! $4.95 Complete with Batteries 

WRITE FOR ADDITIONAL TUBE TYPES 
AND PRICES. We also stock Special Pupose and 
Transmitting Tubes at similar savings! Dept. D-6 
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ONE WORRY A SERVICEMAN 

DOESN'T HAVE 

Tung -Sol makes the kind of tubes servicemen 
know they can rely on for profitable service 
work without callbacks. 

TUNG-SOL® 
dependable 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. 

Sales Offices: Atlanta, Chicago, Columbus, 
Culver City (Los Angeles), Dallas, Denver, 
Detroit, Newark, Seattle. 

TRADE FLASHES [from page 50] 

same level as the same 1952 period-a year when over six 

million TV sets and nearly 11 million radios were produced 
-as reported by the Radio -Electronics -Television Manufactur- 
ers Association. During the first 13 weeks of this year, 

1,447,110 TV receivers and 2,581,565 radios were manu- 

factured, RETMA reported. This compares with production 
of 2,259,943 television sets and 3,834,784 radios in the 

first 1953 quarter and 1,324,83I video receivers and 

2,668,197 radios manufactured in the first 13 weeks of 1952. 

1500 Service dealers attended RAYTHEON "Service 

Saver" meetings held recently throughout the Northwest. 

The "Service Saver" meetings were conducted by RAY- 

THEON TV's lecturer Bill Ashby who gave a slide -illustrated 
presentation of the "Service Saver" plan developed around 

the consumer TV Owner's Guide and the dealer's companion 

"Service Saver" Manual and Wall Chart. He developed many 

practical hints on how to conduct a service firm in a profit- 

able manner, and presented the practical aspects of color 

TV servicing and what to expect when it arrives. 

"Mass production of color television receivers is probable 
within two years," says Dr. Allen B. Du Mont, president, 
Allen B. Du Mont Laboratories, Inc. "Our company has 

demonstrated a large -screen color picture tube that we be- 

lieve can be manufactured economically. It has a picture size 

almost as large as a I9 -inch black -and -white picture tube. I 

think that a major step lias been taken to break the log -jam 

with the introduction of Du Mont's I9 -inch color tube. We 
expect to have Du Mont color receivers using this tube by 

the fall. Initial prices probably will be around $1,000 each." 

Robert C. Sprague, Chairman of the Radio -Electronics - 
Television Manufactureres Association's Board of Directors, 
will be awarded the "Medal of Honor" for his outstanding 
contributions to the radio -electronics and television industry 
during the RETMA annual convention in Chicago, Ill., June 
15-17. Mr. Sprague was chosen unanimously by the RETMA 
Board of Directors. Long active in affairs of the electronics 
industry, Mr. Sprague was elected RETMA President in 

1950 and became its first Board Chairman in 1951. Since 
that time he has devoted much of his time and energy to- 

wards improving the Association's relations with government 
and in increasing its representation of the mushrooming 
electronics industry. 

"The Vital Link," a motion picture about TV antennas, 
has been completed and is now available for television and 
club promotion. Filmed by Channel Master Corporation, 
Ellenville, New York, the 13 -minute sound movie describes 
host' antennas function, why different antennas are neces- 
sari', and how antennas can reduce "snow," "ghosts" and 
other reception problems. Free 16mm prints are available 
front Association Films, New York City. 

In January 1949, Clarostat Mfg. Co., Inc., manufacturer of 
resistors, controls, switches and resistance devices, transplant- 
ed its operations from Brooklyn to Dover, N. H., where every- 
thing could be concentated under one roof. Over 34 truck- 
loads, each weighing 10 tons, transported Clarostat 
equipment some 300 miles. Only half of each department in 

Brooklyn was dismantled and moved at first, so that the other 
half could remain in production, thereby insuring a steady 
flow of orders. As the Dover half got rolling, the remaining 
half was moved up. In the intervening five years Clarostat 
has taken firm root in Dover, and in many ways the com 

munity has benefited from the advent of Clarostat in its 

midst, with employment provided for some 1500 or more. 
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ASS 
NEWS 

ION 

RTTG of Gadsden, Ala. 
the Radio and Television Technician's Guild of Gadsden, 

Alabama rounded out its fourth successful year recently. 
Plans are under way for filing incorporation papers. A TV 
Antenna Clinic is scheduled. Sessions will be held in the 
association's new meeting hall which seats 250. New officers 
of the group are: F. F. Hall, president; Nelson D. Harde - 
man, vice-president; Guy Brooks, secretary; and Arthur A. 
Godwin, treasurer. 

ARTS -Men of Chicago 
A new service group, the Associated Radio and Television 

Service Men, has been organized in Chicago, it was an- 
nounced by Howard Wolfson, presiding chairman of the 
group. According to Mr. Wolfson, "Chicago servicemen have 
never had an organization. It is our intention to provide those 
things that the independent serviceman has always found 
lacking in previous attempts at group activity." Other of- 
ficers are Clifford L. Anderson, vice-chairman; and Thomas 
H. Craig, secretary -treasurer. 

Eastern TV Service Conference, Inc. 
Incorporation papers were filed recently in Trenton, N. J. 

for the Eastern Television Service Conference, Inc., which 
is composed of 37 television service associations on the east- 
ern seaboard. 

Formation of the corporation was authorized at the second 
annual sessions of the Conference in the Bellevue -Stratford 
Hotel, Philadelphia, last weekend, and the following officers 
were elected: Harold B. Rhodes, of Paterson, N. J., chair- 
man; Bert Bregenzer, of Pittsburgh, Pa., vice-chairman; John 
Rader, of Reading, Pa., treasurer; and Ferdinand J. Lynn, 
of Buffalo, N. Y., secretary. 

Trustees of the corporation will be Roger K. Haines, of 
Haddonfield, N. J.; Albert M. I laas, of Philadelphia; and 
Max Leibowitz, of New York. Haines, Haas, Leibowitz, 
Rhodes, and Charles Pierce of Miami, Florida, are the in- 
corporators of the group. Office of the Corporation will be at 
45 Church Street, Paterson, New Jersey, with Attorney 
Jerome J. Gelman as registered agent. 

RTG of Long Island Hits "Below List" Sales 
The Radio Television Guild of Long Island has taken a 

firm stand on the controversial issue of distributors selling 
parts "below list price" to private consumers. In a recent issue 
of The Guild News, the feature story relates two incidents 
that rate "high on the list of headaches that ... plague .. . 

the serviceman ..." The article states that distributors 
who retail parts to home set owners are like members of a 

team who are breaking up a healthy relationship. The dis- 
tributor can undersell the service dealer, states the story, 
and still show a profit. The service dealer cannot do this. 

UETA of Kingston, N. Y. 

The Ulster Electronic Technicians Association of Kings- 
ton, New York were sponsors of a technical lecture on UHF 
installation and repair techniques, during May 12, 1954, 
given by the Zenith Television Co. The meeting was very 
successful and interesting since channel 66 went on the air 
recently in that area. UETA are members of the Empire 
State Federation of Electronic Technicians Association. 

THE SET OWNER WHO USES 

TUNG-SOL TUBES! 

ti 

Tung -Sol Tubes have a long record of per- 
formance dependability. Servicemen can 
build a reputation on Tung -Sol quality. 

TUNG-SOL® 
dependable 

TUBES -DIAL LAMPS 
TUNG-SOL makes All -Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Pur- 
pose Electron Tubes and Semiconductor 
Products. 

lUN6S0( 
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After They 

Tried Them All 

THIS 15 THE TESTER USED 

SERVICE cE MEN AT: 

ENV 

JOHN W ANAMANER 

SUNSET 
WINSTON 

APPLIANCES 

MANY OTHERS 

/tier ofJaie,na 
(911 

q Nli' » 

a . ^' ;p.. 
" ;d- ' -. : ' -,ÿ... 

" 

,4z 6 BIG REASONS 

WHY TELETEST IS BEST 

With other 
flyback testers 

you can be sure 
only 50% of the time 

AMAZING NEW 

TELETEST 

1.It's rel;able...previous testers often gave bad 
readings on a good flyback transformer. Now 
Teletest indicates the exact condition of a 
transformer: good or bad. 2. It checks con- 
tinuity AND tests yokes, width coils, and 
linearity coils for shorted turns. 3. It checks 
flyback under full operating voltage without 
danger of shock. On previous testers, shorts 
that occurred at operating voltage might not 
show at 100V. 4. It needs no reference fly- 
back...other testers need a known good refer- 
ence flyback of the exact type as the one being 
tested. 5. It tests color flybacks without a ref- 
erence unit...other testers need an expensive 
color flyback as a reference. 6. No calibration 
adjustment is required. 

$44.95 

TzzzTzs 
INSTRUMENT CORP. 

INSTRUMENT CORP. 

FLYBACK TESTER 
IS 100% ACCURATE 

A great new step 
forward in elec- 
tronic testing! 
Now for the first 
time, a flyback 
tester that tests 
GOOD flybacks 
as well as bad! 

hL£TtsT ix< 

tïYeACK TESrEIt 

31-01 Linden Place 
Flushing, New York 
Writetoday for detailed information. 

A VERSATILE VTVM 
[from page 44] 

+DC Volts, AC Volts, and Ohms. The 
seven position switch at the right, on 
the front of the instrument, is called 
"Range." It selects the desired voltage 
and resistance measuring ranges. 

Figure 1 shows the position of these 
switches in the schematic. "Circuit" 
switch is shown as a two wafer rotary 
marked "S2A" and "S2B" and an on - 
off switch section, "S2C." "Range" 

switch is shown as a four section rotary 
at the left, indicated by "SIA rear", 
"SIB rear", "SIB front", and "SIC 
rear". 

In the diagram both Si and S2 
switches are shown in their extreme 
counter - clockwise - position; "Circuit" 
switch S2 is in the "OFF" position, and 
"Range" switch Si is in the "1.5" 
(volts) and "RXI" (ohms) position. 

Power Source 

First let us consider the power source 
for this vtvm. A half -wave rectifier 
power supply is used, employing a 

power transformer (to isolate the in- 
strument chassis from the hot side of 
the ac line voltage) and a selenium 
rectifier. Filtered dc is provided by the 
two 20 At capacitors, C6 and C7, for 
the plates of the double -triode 12AU7. 

The two triodes of the 12AU7 and 
their cathode resistors, R8, R9 and 
R27, make up the bridge circuit. Bal- 
ance of the bridge is accomplished by 
proper setting of R27, the "Zero Ad- 
just" control on the front panel. 

Voltage Measurements 
The meter is connected through 

switch S2B to the cathodes of the tri- 
odes. Provision is made for measuring 
dc voltage of either positive or negative 
polarity without the necessity of re- 
moving and reversing the test leads. 
Switch S2B reverses the meter connec- 
tions itself. For example on "-DC" oper- 
ation of the "Circuit" switch, the rotor 
blades of S2B are moved one position 
clockwise from that shown. The left 
side of the meter now connects to the 
triode cathode on the left. This is ac- 
complished when the left side of meter, 
which is permanently connected to S2B 
stator (11 o'clock position), now con- 
nects through the rotor of S2B to the 
stator (at 7 o'clock). This stator perma- 
nently is joined to the cathode on the 
left. The right side of the meter is con- 
nected to the triode cathode at the 
right through S2B stator (at 5 o'clock), 
the rotor, stator (1 o'clock), and the 
calibration potentiometer R29. 

For "+DC" measurements the "Cir- 
cuit" switch S2 is turned two positions 
clockwise from that shown. The meter 
now connects to the triodes' cathodes 
oppositely from the previous operation; 
the left side of meter now connects to 
the right -side cathode through S2B 
stator (11 o'clock position), the rotor, 
stator (8 o'clock), and the calibration 
potentiometer R30. At this same time 
the right side of meter connects to the 
left -side cathode through S2B stator (5 
o'clock), the rotor, and stator (2 
o'clock). 

To measure a dc voltage the two 
leads marked "Common" and "DC" are 
placed across the unknown voltage as 
usual. This voltage now appears across 
the voltage divider resistors, R20 to 
R26, at the left side of the schematic 
Fig. 1. Switch S 1 B rear selects a por- 
tion of this voltage, depending on the 
operating range, and connects it to the 
control grid of the left half of the 
12AU7. This is accomplished via switch 
SIB rear stator (at 11 o'clock), its rotor, 
the stator (at 8 o'clock), switch S2A 
stator (7 and 8 o'clock, for -DC or 
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+DC), its rotor, and stator (5 o'clock) 
which leads to the triode grid. Connec- 
tions through S2B were previously de- 
scribed as connecting the meter to the 
triodes' cathodes in the bridge circuit. 
The bridge becomes unbalanced when a 

voltage is applied to the triode grid. 

Fig. 2-Frontal view of the unit, 
showing panel switch positions. 

Measuring an ac voltage is attained 
in a novel manner. A duo -diode tube, a 
6AL5, is employed in a voltage doubler 
circuit using capacitors C3 and C4. The 
complete schematic Fig. 1 and the sim- 
plified schematic of Fig. 3 show this. 

o 

A.C. VOLTAGE 

Via SIA Rear 

Fig. 3-AC voltages are measured 
using a duo -diode in the illustrated 

voltage -doubling circuit. 

On the positive portion of the ac volt- 
age to be measured, the left diode con- 
ducts, charging up C3 to the peak of 
this voltage. When the ac reverses 
polarity, the voltage across C3 adds to 
the negative -polarity of the ac. The 
right diode now conducts charging C4 

Rudy 

NOW! 

completely NEW 

STANCOR L IW 
TRANSFORMER 
REPLACEMENT 

120 D) 

The new 1954 Stancor TV Replace- 
ment Guide and Catalog is a fully 
revised, up-to-the-minute listing of 
accurate transformer replacement 
data. Every recommendation has 
been rechecked against the latest 
information obtainable. 
This Stancor reference lists over 
6800 TV models and chassis of 115 
manufacturers, including hard -to - 
locate information on "private 
label" sets. 
To make your servicing easier, vir- 
tually all flybacks, yokes and power 
transformers listed are exact replace- 
ments. Where an exact replacement 
unit is not available, reference is 
made to the circuit or terminal 
changes required. 

Stancor transform- 
ers are listed in 
Photofact Folders 
and Counterfacts. 

If you haven't received 
your copy, see your 
Stancor distributor, 
or write us directly. 

STANCOR-WILLIAMSON 

ULTRA -LINEAR 
HI -fl amplifier bulletin 479 

Build your own ultra -linear 
hi-fi amplifier using Stancor 
high fidelity output trans- 
former A-8072 ($15.00 net). 
You can also use A-8072 to 
convert your present William- 
son amplifier to ultra -linear 
operation. Bulletin 479, avail- 
able FREE, contains perform- 
ance curves, schematics, parts 
lists, chassis layouts and other 
helpful construction and con- 
version information. 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3586 Elston Avenue Chicago 18, Illinois 

EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. 

to this sum voltage. A negative dc volt- 
age, equal to the peak -to -peak value of 
the ac voltage, regardless of waveform, 
now appears across C4. This voltage is 
applied via switches S2A and SIB front 
to the grid of the triode in the bridge 
circuit. An unbalance is caused exactly 
as if a negative dc voltage were being 
measured. On "AC" operation the "Cir- 
cuit" switch S2 is rotated three positions 
clockwise from that shown in the 
schematic, Fig. 1, and the voltage across 
C4 reaches the left triode grid in the 
following path: from the top of C4 
through R5 (20 Meg), through S2A 

stator (3:30 o'clock), small rotor sec- 
tion (which has been moved three posi- 
tions clockwise), stator (2:30 o'clock), 
and to the voltage divider resistors, R20 
to R26. All, or a portion of this voltage 
across these resistors, depending on the 
operating range, is tapped off by the 
rotor of S I B front and connected 
through its stator (9 o'clock), to S2A 
stator (9 o'clock) through its rotor 
(which has been moved three positions 
clockwise), and finally through the 
stator (5 o'clock) and R7 to the triode 
grid. 

The operating range for ac voltage 
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CORES 
OF 

ERSIN 
FLUX 

WORLD'S FINEST 
CORED 

SOLDER 

SERVICE 
PAK 

5 CORES -50 CENTS! Unlike other low-cost, haphazard solder packages, the MULTICORE SERVICE PAK 
features a convenient wooden spool. Furthermore-and important to you, the extra value is there on 
every 50c SERVICE PAK marked for you to read-in terms of length of wire, alloy and gauge. 

WHY YOU SHOULD USE 

ERSIN 
WORLD'S FINEST 

SOLDER 
Only Multicore has Ersin Flux- 
high grade water -white rosin, 
homogeneously activated. Non- 
corrosive even after long ex- 
posure to humidity. 
Ability to tin rapidly produces 
perfect joints with less solder. 
Greater coverage per pound. 

Thin wall 5 -core construction as- 
sures flux continuity... prevents 
"dry" joints. Contains only Virgin 
tin and lead. Tin: 99.75% pure. 
Lead: 97.97% pure. 

Wets metal rapidly due to re- 
duced surface tension. Vigorous 
fluxing action. 

Leaves only pure rosin after 
soldering. Perfect joints on dif- 
ficult metals and alloys even if 
oxidized. 
Total % flux to solder less than 
many single cored solders. Rigid 
quality control insures same 
standards in every Multicore Pak 

MULTICORE SALES CORPORATION 164 DUANE STREET, NEW YORK 13, N. Y. 

measurements is determined by the set- 
tings of S 1 A rear and S I B front. S 1 A 
rear, on the 500 Volt and 1500 Volt 
ranges, selects a portion of the ac volt- 
age which it then connects to the diode 
doubler circuit. SIB front selects a por- 
tion of the rectified peak -to -peak C4 
voltage which it then connects to the 
triode grid. 

Resistance Measurements 
Resistance measurements are taken 

on "Ohms" operation of the "Circuit" 
switch, S2. The resistor to be measured 
is placed between the "Common" and 
"AC -ohms" leads. A 1.5 volt dry cell 

sends current through this resistor to 
S2A stator (11 o'clock), through its 
rotor (which has been moved four posi- 
tions clockwise), to stator (1-0 o'clock), 
then to SIC rear stator (10 o'clock), 
through it rotor and any one resistor, 
R 13 to R19 (depending on the ohm- 
meter range), and back to the battery. 
The voltage developed across the re- 
sistor under measurement connects 
through the S2A rotor, stator (5 
o'clock), and R7 to the triode grid. An 
unbalance of the bridge, causing a 
meter reading is thus produced on ohm- 
meter operation in the same manner as 
on do and ac voltage operation. 

BOOK 
REVIEWS 

. . . 
David Fidelman, Guide to Audio 
Reproduction, John F. Rider Pub. 
Inc.. New York, 1953. (232 pp., Price 
$3.50) . 

Many books and articles have been 
published on the subject of High Fidel- 
ity since it swooped down on us about 
five years ago. Some of them are quite 
theoretical and concern themselves with 
elaborate circuit derivations, complex 
acoustical principles and lengthy math- 
ematical formulas. Others stress the 
practical side of the subject and deal 
mostly with the layout and construction 
of amplifiers, speaker enclosures and the 
like, with no regard for the basic prin- 
ciples of audio design. A compromise 
between these two extremes would clear- 
ly be a contribution to the field, and 
this book appears to fill this need. 

After presenting an interesting intro- 
ductory section, which delves just deep- 
ly enough into the theory of acoustics 
and into the mysteries of the ear (a most 
important but often neglected link in 
the audio chain), the author goes on to 
cover systematically each component 
part of the complete high fidelity system 
from the point of view of design, lay- 
out, and construction techniques. While 
somewhat technical, this book can be of 
great use to amateurs and laymen who 
have a basic familiarity with electronic 
circuits. Also, for those concerned pri- 
marily with learning what to look for 
when choosing one commercial unit 
over another, a section is included on 
complete systems with regard to over- 
loading problems, duplication of con- 
trols, room location of equipment and 
other such considerations. Finally, there 
is a discussion of the techniques of per- 
formance measurements. This chapter 
includes methods of determining fre- 
quency response, noise level, distortion 
and other standards of operation con- 
nected with audio reproduction. 

-Gil Tint 

Dial Cord Stringing Guide, com- 
piled and published by Howard W. 
Sams & Co., Inc., Indianapolis, Ind. 
(vols 3 and 4, $1.00 each). 

Volumes 3 and 4 of this valuable 
series are now available, containing 
complete descriptions and illustrations 
for stringing dial cords of all makes of 
sets. Vol. 3 contains a preface with re- 
marks on dial drive cords which should 
prove of value and interest to all serv- 
icemen. A special feature of Vol. 4 is 
its complete index for all the volumes 
in the series. 
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WORK BENCH 
[from page 32] 

measured for leakage under load. It 
read 3 volts positive. On replacement 
of this condenser the receiver func- 
tioned properly. This trouble could oc- 
cur in any receiver using this particular 
type of cascode tuner. 

Emerson-Model :6548 
Chassis $$1201186 

Just like the previous receiver, this 
one also exhibited contrast overload. All 
the video if tubes were replaced one by 
one but with no effect. The rf tube in 
the tuner was replaced, also, with no 
effect. V4 the 6AL5, video detector and 
agc rectifier was then replaced, also 
without effect. Turning the chassis on 
its side, an agc voltage check was made 
at point "J" to ground. The agc voltage 
measured was slightly negative; in fact 
it was almost zero. See Fig. 2. 

A resistance measurement was then 
taken from point "J" to ground. It read 
a little over 1 meg., which was close 
enough to be correct. 

A voltage measurement was next 
taken at pin #2 of V4 to ground (across 
R 18). The meter read again ever so 
slightly negative. From the diagram it 
can be seen that C13 feeds the half of 
V-4 which develops the agc bias. The 
greater the energy that C13 transfers to 
the agc rectifier, the greater the negative 
voltage drop across R 18 (33K). 

It was decided at this point to check 
the video information being transferred 
to pin #2 of V-4 with the scope. A 
reading between pin #2 and ground re- 
vealed nothing but a straight horizontal 
line. When a scope measurement was 
taken on the other end of C13 the 
proper video information was seen. Cl3 
was then clipped where it was connected 
to pin #2; and as a final check the open 
end of this condenser was checked with 
the scope to ground. A straight hori- 
zontal line again appeared on the scope. 
Thus, C13 (47 µµf) was definitely 
open. It was then clipped out of the set 
and examined. At once, it was seen 
that it was cracked through the center. 
As this condenser is used in this agc 
circuit with no B+ voltage applied to 
it, only on very rare occasions could 
something like this occur. C13 was 
then replaced with a new 47 µµf and 
the receiver functioned properly. 

ANSWER MAN 
[front page 29] 

ceivers from 21 me to 44 me when they 
surely knew that the F.C.C. has as- 
signed the 42.02 me to 45.98 me to 

EVERY 

SERVICEMAN 

NEEDS THIS 
vacrAGE 

ADJUSTOR 

T -8394M MANUAL VOLTAGE ADJUSTOR 

Where low voltage is affecting TV reception, the service man can detect the condition at 

once with a T -8394M Acme Electric Voltage Adjustor. And by a simple demonstration he 

can sell a Voltage Adjustor to the TV set owner. Sales are easy to make because demon- 

stration while servicing a set quickly convinces its owner that the voltage regulation is 

essential to good TV reception. 

How To Use The T -8394M VOLTAGE ADJUSTOR on Service Calls 

With the tap switch set at 115 volts, the meter reading will show incoming line voltage. 

Thus it can be instantly determined if line voltage is lower than normal required for 

good TV set performance. 

The T -8394M Voltage Adjustor can also be used to reproduce the operating condition 

about which the customer complains by turning tap switch to the voltage which simulates 

such condition. For example, customer complains that evening program pictures flicker 

and shrink. When service man calls next day all operation appears normal - voltage 

tests out properly. But, by adjusting voltage to 97 volts the condition about which the 

complaint was made is reproduced. This indicates low voltage condition during evening 

that can be corrected with a T -8394M Voltage Adjustor. 

Not A Gadget -A High Quality Unit You'll Be Proud To Use 

The T -8394M Voltage Adjustor can be installed instantly, no tools needed. Just 

plug into most convenient outlet. Then plug television cord into secondary receptacle 

on Voltage Adjustor. 

FOR COMPLETELY AUTOMATIC 
VOLTAGE CONTROL 

Regardless of line voltage supply, the Automatic 
Voltrol corrects voltage fluctuation over a range 
from 95 to 130 volts. The voltmeter supplied 
indicates secondary voltage while unit is in 
operation. A built-in relay automatically discon- 
nects circuit when set is turned off. 

ACME ELECTRIC CORPORATION 
MAIN PLANT: 466 WATER STREET CUBA, N. Y. 

West Coast Engineering Laboratories: 
1375 West Jefferson Boulevard. Los Angeles, California 

In Canada: Acme Electric Corp. Ltd. 
50 North Line Road Toronto, Ontario 

the State Police for high power com- 
munications? 42.02 me to 45.06 me can 
employ powers up to 5,000 watts. 

We have been receiving constant 
complaints from customers purchasing 
the 1953-54 models using the 44 me if 
that they get interference from the 
State Police transmitters. This comes 
in even when the set is tuned to a local 
uhf station. The State Police transmit- 
ters have been checked by the TVI 
committee and the F.C.C. and found 
to be operating perfectly and to have 
the required harmonic filters and modu- 
lation limiters. 

The State Police plan to increase 
power from 250 watts to 3,000 watts in 

the near future and this matter is very 
vital to all TV users in this area. 

W.T.G. 
Baton Rouge, La. 

Dear W. T. G.: 

The television industry has been 
working towards the ideal if frequen- 
cy band of 40 to 45 megacycles because 
it will remedy a serious problem that 
exists in every city receiving television. 
The greatest interference experienced in 
in TV reception is local oscillator ra- 
diation. The radiation from the oscil- 
lator circuit can pass through the ca- 
pacitance of the rf stage and appear on 
the antenna which will then perform 
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New RIDER Books 

Make Servicing Easy! 

INTRODUCTION 
TO COLOR TV 

by KAUFMAN & THOMAS 

Here is the complete story about color tele- 
vision -all types of receivers -all types of 
picture tubes -all types of circuits -written 
in a clear, understandable language without 
mathematics. The most complete book on 
the subject. Easy to understand! A "must" 
for all technicians, engineers and students. 
Over 140 (51/2x8%2") pages. Soft cover $2.10 

TECHNICIAN'S GUIDE 
TO TV PICTURE TUBES 

by IRA REMER 

A picture tube servicing guide for the tele- 
vision installation and repair man. Covers 
the care, methods of handling, replacement, 
maintenance and repair of the picture tube. 
It is written for the technician w..3 desires 
basic and specific information on the picture 
tube and its accessories (including conver- 
sion) without wading through reams of tech- 
nical data, complicated circuit explanations. 
140 (512x81/2") pages. Soft cover $2.40 

HOW TO INSTALL AND 
SERVICE AUTO RADIOS 

by JACK DARR 

An expert gives practical, detailed instruc- 
tions on how to install and service all types 
of automobile radios. Not a schematic book. 
Shows where to run lead-ins, how to install 
antennas, eliminate noise and gives methods 
for vibrator testing. Furnishes a complete 
list of tools, spare parts and other equipment 
and how to set up an auto radio service 
business. 
128 (51/2x81/2") pages. Soft cover $1.80 

SERVICING TV VERTICAL 
AND HORIZONTAL OUTPUT 

SYSTEMS 
by HARRY THOMAS 

Complete. Easy -to -understand. Discusses all 
types of vertical and horizontal output cir- 
cuits used in TV receivers -recognition of 
trouble -how to locate faults and their re- 
pairs. No other book in print offers equiva- 
lent coverage of the subject or explains de- 
tails as clearly. 
176 (514x81/2") pages. Cloth cover $2.40 

TV FIELD SERVICE 
MANUAL, VOLUME I 

Edited by HAROLD ALSBERG 

The finest practical data for in -the -home 
servicing. Tube layouts; picture tube adjust- 
ments; rear and front controls; tube comp- 
liment; tuner and horizontal oscillator ad- 
justments; key voltages; tuner dial stringing; 
trouble symptoms; chart with tubes and parts 
to check; series filament wiring. Book lies 
flat, spiral binding. Covers 1947 through 
1953. 
Volume 1 covers: Admiral, Affiliated Retail- 
ers (Artone), Aimcee (AMC), Air King, Air 
Marshal, Allied Purchasing, Andrea, Arvin 
and Automatic. 
128 (51/2x81/2") pages. Cloth cover $2.10 

OUT IN JUNE 

Rider TV MANUAL, VOL. 13 

Write for information on all RIDER books. 
Buy these books now from your jobber ... bookstore 
... If not available from these sources, write to: 

jam F /OEA PUBLISHER, INC. 
mots,. SVeet. Me. York 13.M r 

as a transmitting antenna. This occurs 
with a cascode dual Triode rf stage as 
well as with pentode rf stages. 

When the oscillator frequency beats 
with the rf signal in the mixer circuit 
to reduce the rf signal to a 20 mega- 
cycle if frequency it is mathematically 
possible that the oscillator is operating 
at a frequency within the frequency 
band of one of the rf channels. Since 
the antenna will radiate this frequency, 
anv other antennas in close proximity 
will receive the interference signal along 
with the channel in which it falls. 

When a 45 megacycle video if car- 
rier frequency is used, the local oscil- 
lator will operate at 45 megacycles 
above the channel frequency being re- 
ceived and mathematically it will be 
impossible to have the local oscillator 
operate at a frequency that will fall in 
the band of any of the existing chan - 

Channel 
Video 

Carrier 
I F 

+ Fre qFreq. = 
Local 

Oscillator 
Channel 

Interfered Wi 

2 55.25 + 26.6 = 81.85 5 

3 61.25 + 26.6 = 87.85_______6 
7 175.25 + 26.6 = 201.85 11 

8 181.25 + 26.6 = 207.85 12 

9 187.25 + 26.6 = 213.85 13 

Channel 
Video I F 

Carrier + Freq 
Freq. 

= 
Local Channel 

Oscillator Interfered 
Freq. With 

2 .55.25 + 45.75 = 101.0 None 

3 61.25 + 45.75 = 107.0 None 

7_____175.25 + 45.75 = 221.0 None 

8 181.25 + 45.75 = 227.0______Nane 

9 187.25 + 45.75 = 233.0 None 

Chart illustrating channels inter- 
fered with for various if values. 

nels. Therefore, using if frequencies of 
40 to 45 megacycles will cause the 
local oscillator to operate at frequencies 
that can not interfere with other tele- 
vision receivers. 

This is the answer to the removal 
of interference problems where the 
roofs are covered with antennas, in 
some cases located as close as 10 feet 
from each other. It is acknowledged 
that other services are assigned to the 
frequencies between 40 and 45 mega- 
cycles but the overall benefit of the 
change greatly outweighs the disad- 
vantages. 

In those areas where interference is 
experienced the answer is to shield 
the cabinet of the TV receiver, use a 
low pass filter in the power line to the 
receiver and a high pass filter in the 
antenna leadin. Under extreme condi- 
tions even this will not completely 
eliminate the feeding through of the 
45 me interference. 

It should be pointed out that many 
TV manufacturers still make available 
one chassis in their line with a 20 to 26 

r. 
Serviceman 

CMIT rg< D's 

REAR DECK 
SPEAKERS 

mean MORE 
PROFITABLE 

AUTO RADIO 
WORK for 

YOU! 

Preferred for 
Original 

Equipment - 
Proven for 

Replacement 

Model 
RD -69 
6"x9" 
$1340 
Suggested list price: 

Model 
RD -57 

5"x7" 
$1215 

Suggested list price: 

Sold Through Recognized Jobbers Only! 

OXFORD 
ELECTRIC 

CORPORATION 
3911 SOUTH MICHIGAN AVENUE 

CHICAGO 15, ILLINOIS 
EXPORT- ROBURNAGENCIES, NEW YORK CITY 

IN CANADA -ATLAS RADIO CORP. LTD., TORONTO 
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THE BIG 3 
of SALES SUCCESS 

WITH BUXTON 
POWER -VUE 

ANTENNAS 
ZUegiuetleZiade 

1. WHAT THEY WANT 

2. WHAT THEY CAN SELL 

- PROFITABLY 

3. WHAT PERFORMS BEST 

IN THEIR AREAS 

FOR EXAMPLE: 

COBRA* CONE (Conicals) 

PROVED UNIVERSALLY HIGH GAIN 
for practically all areas. WINNING 
UNQUESTIONED APPROVAL 
wherever used.... An EXCLUSIVE 
KEY FEATURE: Quick -Lock "2 BOLT" 
COBRA HEAD (Greater element 
separation achieves longer, cleaner, 
clearer signal.) Other important 
features, too. 

\ 0"" 
\` 

CONICALS - \ 
NO. 3cc POWER -VUE COBRA CONE 

(An outstanding sales number) 

The PLAIN FACTS about 
BUXTON POWER -VUE YAGIS 

I MAINTAINED HIGH GAIN 
via correct design. 

2APPROVED PHYSICAL STRENGTH 
Aluminum alloys, Steel Support brackets, 
non -break insulators. 

3"E -Z UP" ASSEMBLY. Either pre -assembled 
. Snap -Out, or One -Piece, Elements. 

YAGIS 

A FULL LINE OF YAGI TYPES 

Broad Band, Delta Match, etc. 
BUXTON ALSO BUILDS: Power -Vue Straight 
Dipoles, Arrows, V Stacks, Diamondbacks, 
Folded Dipoles and Fringe Area Antennas. 
And Accessories. *A Buxton Name 

SOLD NATIONALLY THROUGH JOBBERS 

BUXTON INDUSTRIES, INC. SD -1 

88 North Fair Oaks Ave., Pasadena, California 

PLEASE SEND INFORMATION AS CHECKED: 

FULL INFORMATION & PRICES. 

Name & Address of NEAREST JOBBER 

Name 

Street 

City Zone State 

megacycle if frequency. In those areas 
where this problem is serious it would 
be sensible to advocate the purchase of 
only those receivers with the 20 to 26 
megacycle if strip. 

MARINE RADIO 
[from page 26] 

tremely recent in development as com- 

pared to the D.F. equipment discussed 
above. It is Sonar, an equipment, which 
like so many others originally developed 
for military use, has brought great bene- 
fit to civilian life. Its very name which 
is a contraction of "Sounding and Rang- 
ing", indicates its first use, which was 
to locate submerged submarines. Most 
present-day commercial Sonars generate 
an ultrasonic signal which will produce 
an echo when hitting some type of ob- 
struction. This echo is picked up by 
a receiver which is an integral part of 
the sonar gear, and translated by some 
device into an indication of the dis- 
tance of the obstruction from the vessel. 
This display usually consists of a "blip" 
on a cathode-ray oscilloscope screen 
which is calibrated in yards. 

The sonar is a complex unit as com- 
pared to the communication or D.F. 
equipment and is usually carried only 
by the larger commercial vessels, such 
as the fishing boats. Its main uses are: 

(1) To make soundings so as not 
to run aground on submerged shoals 
or sand bars when entering strange 
waters. In connection with this use, it 
should be stated here that there are 
"Fathometers", as some of these sonars 
are called, which will electronically ac- 
tuate the pen of a continuous paper 
chart recorder to give a permanent rec- 
ord of a given area of ocean bed. 

(2) To locate the positions of wrecks 
during salvage operations. 

(3) To locate schools of fish. In this 
regard, it should be mentioned that 
many a depth charge was wasted during 
the war on so-called submarines which 
turned out to be some very inoffensive 
whales. 

In general, sonar equipment requires 
some appreciable power ranging from 
50 to 100 watts. Both Vibrapack and 
dynamotor types of supplies are used. 
Such supplies are very similar to those 
used with most battery -operated mobile 
equipment of any appreciable size. 

The last, least -common, and most ex- 
pensive of the various navigational 
equipment used aboard ship is, of course, 
the radar. It will not be found on any 
of the pleasure craft except the most 
luxurious, and it is hardly even found 
on the smaller commercial craft. 

A great many of the larger commer- 
cial fishing ships, however, are installing 
radars for safer navigation under bad 

SERVICE TECHNICIANS: 

FOR YOUR MOPS 
THE COMPLETE 

PHOTOFACT 
SERVICE DATA LIBRARY 

(world's best TV-Radio service data) 

in this one handy 
file cabinet 

YOURS FOR ONLY 

I. If you now own some Sets 

of PHOTOFACT Folders, you 
can COMPLETE your present 
library this EASY -PAY -WAY 

2. If you've never used PHOTO - 

FACT, you've never realized 
your full earning power. Put 

this file cabinet with its 220 
Sets Of PHOTOFACT Folders to 

work ... starting right NOW! 

YES, ONLY $25 DOWN PUTS 

THE COMPLETE PHOTOFACT 

LIBRARY IN YOUR SHOP ... 
COVERS OVER 17,000 

TV, RADIO, RECORD 

CHANGER, RECORDER 

AND AMPLIFIER 

MODELS 

LJ 
PHOTOFACT 

FOLDERS 

mioniew 

c J 

SEE YOUR PARTS DISTRIBUTOR 

TODAY FOR FULL DETAILS 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 5, INDIANA 
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Convenient to Buy ... Convenient to Use .. . 

LYNN iri#ef çSolderless Terminals 
b 

Vari -Board Display 
The clean, modern way to apply terminals 
to wire 
No soldering necessary 
Choice of all popular numbers in handy 
$ Paks 
Plastic service kit contains crimping tool 
and complete selection of terminals for 
on-the-job use 

3 Ways to Buy Supplies of "Refills" 

S 

.... t;Ç,,,,ti .. 

SOLORLLff 
tMÁLS 

New $ Pak with life New "100" Pak con- "250" Pak contains 
size terminal illus- tains 100 terminals 250 terminals per V 51R tration for easy per box at quantity box at volume lot Dis la identification lot prices prices P y 

Look for the Convenient Lynn Lightning Display on Yon). Jobber's Counter 

VACO PRODUCTS COMPAN Y317 E. Ontario St. 
Chicago 11, Illinois 

In Canada: Vaco -Lynn Products Co. ,Ltd. 

KENCO KATE SAYS 

"NO 
INSTALLATION 

PROBLEMS 
when you use 
KENCO 
MOUNTS" 

KENCO 
6" 

Aluminum Snap -In 
Wall Bracket 

Made of heavy gauge high 
strength aluminum alloy. Snap - 
in feature eliminates holding 
of mast while applying hard- 
ware. Carriage bolts through- 
out for easy installation. Full 
thread hex head lag screws 
permit use of ratchet or speed 
wrench. 

6W -AL (less tripod legs) 
6W1 -AL (1 -tripod leg) 
6W2 -AL (2 -tripod legs) 

For information on the com- 
plete Kenco line write Dept. W. 

KENWOOD ENGINEERING CO., INC. 

Kenilworth, New Jersey 

I RMC DISCAPS 

PROTECT YOUR 

SERVICE PROFITS 

The Ceramic Capacitors 
TV Manufacturers Depend on 

With RMC DISCAPS you install 1000 V.D.C.W. 
capacitors at the cost of ordinary units, but the 
higher voltage ratings mean fewer callbacks. 

DISCAPS are packaged in clear plastic re- 
usable boxes so you can determine contents 
and ratings at a glance. Their rugged mechan- 
ical construction makes them easy to install. 
Asking your jobber for RMC DISCAPS is your 
best insurance of service profits. 

RADIO MATERIALS CORPORATION 
Factories at CHICAGO, III., and ATTICA, Ind 
For the name of your nearest RMC jobber contact. 

JOBBERS SALES COMPANY 
National Distributors for RMC DISCAPS 

P. O. Box 695 FAIRLAWN, N. J. 

atmospheric conditions such as the pres- 
ence of heavy fog. A scope display pre- 
sents each obstruction as a "blip", en- 
abling the pilot to safely avoid them. 
Some types of scope displays, known as 
the P.P.I. or "Plan -Position -Indicators", 
actually show an approximate map of 
the entire channel or harbor on the 
screen. 

Although all the equipments men- 
tioned so far seem to have little re- 
semblance to the television set or car - 
radio so familiar to the average service 
dealer, they all have three things in 
common: they are complex electronic 
devices requiring installation by skilled 
personnel; they break down, thus re- 
quiring repairs by experienced techni- 
cians; and, last, but not least, they are 
constantly being changed or modernized 
requiring all types of conversion tech- 
niques by the same type of personnel 
described above. Therefore, future ar- 
ticles will deal with the common tech- 
niques utilized in the installations, 
maintenance, and conversions of the 
various equipments discussed so far. 

P.A. 
[from page 30] 

trots along with one phonograph or line 
input with treble attenuating and mix- 
ing volume control. All of the ampli- 
fying equipment is broadcast standard 
throughout and is designed for ultimate 
flexibility and dependability. The sys- 
tem has the added feature that complete 
failure is virtually impossible in view 
of the fact that any one component is 
capable of assuming the entire work 
load whenever required. 

The rugged and versatile diffractor- 
projector. Its wide tone range facili- 

tates articulation. 

The three mikes used in the system 
are low -impedance 50 ohm microphones 
designed primarily for dependable, con- 
sistent, and general-purpose use. They 
have a substantially flat response of 65- 
7,500 cps. and are used, of course, prin- 
cipally for making announcements, pag- 
ing, etc. The important thing to 
remember when working an installation 
of this nature is that special care must 

60 RADIO -TELEVISION SERVICE DEALER JUNE, 1954 



be taken to keep your mike lines away 
from any other power lines, and, thus 
minimize the danger of picking up hum 
or other interference. This is particu- 
larly important if the lines are to be run 
for any appreciable distance. 

While on the subject of important 
considerations, it might be well to men- 
tion at this point the necessity of keep- 
ing the speakers in phase. Upon this 
consideration will ultimately depend 
whether or not the speakers will operate 
at a maximum of efficiency, because, as 
you are probably well aware, speakers 
out of phase have a tendency to cancel 
out each other and can thereby ruin 
the effect of an otherwise excellent job. 

With regard to speakers, I'd like to 
point out that we discovered that the 
speakers which seem to be best adapted 
to an installation of the Amusement 
Park type is the diffractor projector. 
Their light -weight, versatility, and rug- 
gedness coupled with their very impres- 
sive wide tone range made them the 
ideal horn to be used exclusively in 
those areas of the Park along the Mid- 
way, around the concession stands. 

The speakers covering the picnic area 
are connected to a double -pole, double - 
throw switch in order that they might 
be connected to a separate Public 
Address system for private functions 
whenever desired. Further, in those 
areas where large crowds congregate and 
there are concentrations of people, it 
was felt that the large WLC 2 -way 
speaker systems would be better em- 
ployed, the system is made up of a 
combination of the cone Type speaker 
and the re-entrant type horn. Treating 
the installation in this manner guar- 
anteed the finest possible results in sys- 
tem fidelity and the maximum in life- 
like reproduction quality. 

The interesting part of the whole 
thing is the fact that all the equipment 
and tools used in the installation and 
maintenance of this system are exactly 
the same as those used in every good 
radio repair shop and service bench 
throughout the country every day. The 
only extra ingredient, and it's a very 
necessary one, is the willingness to get 
outside the shop and concentrate on 
outdoor amplification. 

Y-AXIS PREAMP 
[from page 12] 

may be used as a unit to provide addi- 
tional gain for this type of work, al- 
lowing the serviceman to trace into cir- 
cuits where the signal is so weak that 
he normally would get no results. In 
an arrangement of this type the diode 
probe would be connected to the input 
terminals of the pre -amplifier and the 

In this day änd age with almost everyone 

shouting that his product is best, we would 

like to say ... quietly and confidently .. . 

just try 

AERO VOX 

CAPACITO RS 

THE NEW MODEL TV -11 

TUBE TESTER 

Operates on 105-130 Volt 60 Cycles A.C $ 4750 
Hand rubbed oak cabinet complete with 
portable cover 

Uses the new self-cleaning Lever Action 
Switches for individual element testing. 

Because all elements are numbered ac- 
cording to pin number in the RMA base 
numbering system, the user can instantly 
identify which element is under test. Tubes 
having tapped filaments and tubes with fila- 
ments terminating in more than one pin 
are truly tested with the Model TV -11 as 
any of the pins may be placed in the neu- 
tral position when necessary. Uses no 
combination type sockets. Instead indi- 
vidual sockets are used for each type of 
tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket. 

Free -moving, built-in roll chart provides 
complete data for all tubes. Phono Jack 
on front panel for plugging in either phones 
ur external amplifier detects microphonic 
tubes or noise due to faulty elements and 
loose external connections. 

EXTRA SERVICE-The Model TV -11 may be 
used as an extremely sensitive Condenser Leakage 
Checker. A relaxation type oscillator incorporated 
in this model will detect leakages even when 
the frequency is one per minute. 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER- NO C.O.D. 

Try it for 10 days before you 
buy. If completely satisfied send 
$11.50 and pay balance at rate 
of $6.00 per month for 6 months. - No Interest or Carrying 
Charges Added. If not completely 
satisfied, return to us, no explan- 
ation necessary. 

IMMI I 

I MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D38, 3849 Tenth Ave., New York 34, N. Y. 
Please rush one Model TV -11. I agree to pay $11.50 within 10 
days after receipt and $6.00 per month thereafter. 

I NAME 
ADDRESS 
CITY ZONE STATE 

J 
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From 

AMERICA'S 
MOST COMPLETE 

WIRE LINE 

ANACONDA FOAM 
POLYETHYLENE 

TRANSMISSION LINE 

MULTI PAIRED ti 
INTERCOM 

CABLES 

MICROPHONE 
CABLE 

ROTATOR 
CABLE 

COLUMBIA 
TELEVISION 

TRANSMISSION LINES 

DELUXE TELEVISION 
SERVICE LITE 

ALUMINUM GROUND 
WIRE 

Special Wire & Cable to 
Your Specifications 

Sold Through Jobbers 

ORDER TODAY! 
New! Catalog :104-Just off the 

Press, write for your copy TODAY. 

WIRE & SUPPLY CO. 
2850 Irving Park Road Chicago 18, III. 

output of the pre -amplifier connected 
to the signal tracer. 

The serviceman may also signal trace 
circuits of various types using his oscil- 
loscope and pre -amplifier. Using a diode 
probe, very weak signals may be traced 
through if strips and without the probe, 
through video amplifiers and sync cir- 
cuits. This arrangement is extremely 
helpful in cases where sync trouble is 
suspected and the sync pulses may be 
traced through the successive amplifier 
and clipper stages. With some oscillo- 
scopes it is difficult to view the sync as 
it comes out of the vertical integrator, 
but the addition of the pre -amplifier 
raises this to a usable level. 

Extending Range of AC Meters 
An interesting possibility is the use 

of the pre -amplifier to extend the low 
range of an ac voltmeter (see Fig. 4). 
Suppose the full scale range at the 
lowest setting of your ac voltmeter is 

Fig. 4 - Use of Y -Axis Pre -Amp to 
extend low range of ac voltmeter. 

1 volt. If the voltmeter is connected to 
the output of the scope pre -amplifier, 
unknown voltages as low as 10 milli- 
volts applied to the pre -amplifier input 
will produce full scale deflection on the 
meter. 

The Kirby Oscilloscope Pre -Amplifier 
operates from 115 volts, 60 cycle AC 
and consumes less than 15 watts of 
power. The hum and noise level of the 
unit is equivalent to an input of 36 
microvolts and it can handle a maxi- 
mum input signal of .3 volts. The 
power supply is completely self-con- 
tained and no batteries are used. Tubes 
used in the unit are 12AX7, 12AÚ7, 
OD3 and 6X4. Input impedance is .2 
megohm. 

Color Applications 
The development of color TV will, 

no doubt, produce further need for 
equipment of this type. Visual observa- 
tion of the 3.58 me color burst sync 
will be necessary and the shapes of other 
pulses will be more critical. Aside from 
this, low level work of any type de- 
mands equipment fitted to the job. 

SWEEP -ALIGNMENT 
{front page 8] 

opinent of this increased output voltage 
provides a higher value of feedback 
voltage through C to the grid of the 
tube, and hence an increased amount 
of regeneration occurs. Increased regen- 
eration results in a further narrowing 
of the stage bandwidth, and a further 
increase in the stage gain. It is for this 
reason that the response curve "goes to 
pieces" at low values of grid bias. 

Regeneration can of course be count- 
ered by degeneration. It is a simple 
matter to develop degeneration in an 
amplifier circuit. Many methods are 
possible, and are used in various de- 
signs, but the oldest and still the most 
widely used method is shown in Fig. 3. 
Here, the cathode resistor R is un - 
bypassed, and in consequence develops 
a certain amount of current (negative) 
feedback, determined by the value of 
the resistor. By aligning the receiver 

"Pat. 
Pending 

ONLY * 

495 
or C.O. D. 
+ Chgs. 

NEW TV DYNATRACER 
TRACES TV SIGNALS 
AND VOLTAGES 
LOCATES DEFECTIVE 
COMPONENTS 
REQUIRES NO 
ADDITIONAL EQUIPMENT 

Ideal for trouble -shooting television 
sets in home or shop. Out -performs 
more expensive testers and pays fur 
itself at the very first repair. 

A "Must" for Every TV 
Technician 

The "DYNATRACER" is a self - 

powered quality test instrument that 
traces TV signals through any Video. 
Sound, Sync, AFC. Horizontal or 
Vertical Sweep Circuit - isolate+ 

temible to a stage or component. 
Traces voltages (50/500 V. AC/DC). 
Also locates open, shorted. intermit- 
tent or leaky (up to 20 MECORMS) 
condensers. resistors. coils, Xform- 
ers, etc. 

Complete with instruction Manual and Repair Guide 
10 DAY MONEY -BACK GUARANTEE 

FREE 
\llth each new order we'll include a unique 
''TV High Voltage Indicator" useful in your 
testing work. 

Cut out advertisement . altarli name and address 
with $5.00 bill, check .. r ter au l r_.... I 

ELECTRONICS CO. 
de 

21l-04 99th Ave., Dept. 406, Queens Village, N. Y. 

MOVING? 
Please 
Mail Us 

J2 Your Change 
of Address 
Today 

Als) include old address and 
cock Iine, if passible. Thank, 

RADIO -TELEVISION 
SERVICE DEALER 

67 West 44 St., New York 36, N. Y. 
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DRIVER UNITS 
& TRUMPETS 

1. Higher Conversion 
Efficiency 

lowers Amplifier 
Costs 

Highest Quality eliminates 
Maintenance 

Expense 
Xp 

RUGGEDIZED 
TRUMPETS 

Less Driver Unit 

UNIVERSITY trump- 
ets are built to the 
highest standards in 
the industry-by the 
pioneers of the reflex 
trumpet. They are 
completely weather- 
proof, super condi- 
tioned for any locale 
or climate. Achieve- 
ment of highest at- 
tainable conversion 
efficiencies reduce 
amplifier require 
ments, Get the facts. 

MODEL GH LH PH SMH 

Low Frequency Cutoff 85 cps. 120 cps.150 cps.200 cps. 

Sound Distribution 65° 75° 85° 95° 

Air Column Length 61/3 ft. 4l/1 ft. 31/4 ft. 2l/ ft. 
Bell Diameter 30r/e" 253/e" 201" 161/4" 

*Horn Length 271/4" 19" 153/4" 12" 

*Shipping Weight 25 lbs. 20 lbs. 11 lbs. 9 lbs. 

HIGH EFFICIENCY DRIVER UNITS 

MODEL SA -HF - Workhorse of the 
sound industry for general PA and 
Industrial use. Very high efficiency 
delivers extra punch to cut through 
heavy noise. Response to 10,000 cps. 
-ideal for both speech and music. 
Tropically and hermetically sealed for 
trouble -free service anywhere. 

MODEL MA -25 -A low cost unit 
for use where response to 6000 cps. 
meets requirements. No compromise 
in quality - incorporates all the 
famous UNIVERSITY quality fea- 
tures - high efficiency magnet 
structure, tropicallized full size 2" 
voice coil, rim -centered break-down 
proof bakelite diaphragm, etc. 

MODEL PA -30 -A "de -luxe" unit 
incorporating every advance design 
feature including famous University 
W Alnico 5 Magnet and built-in trans- 
former with terminals available thru 
housing base. For all amplifiers in- 
cluding 70 volt systems. Response 80- 
10,000 cps. with 30 watt cont. power. 

MODEL SA -30 - Similar to the 
SA -HF in response and efficiency 
but includes a multi -impedance line 
matching transformer with taps ac- 
cessible through water -tight cover. 
Taps designated in impedance val- 
ues and watts for "constant voltage" 
lines. Die-cast aluminum housing 
affords lasting protection. 

Write for catalog describing 
the complete line of University Hi-Fi and PA 

reproducer equipment, including 
Radial Type Projectors. Address Desk 24-F 

LOUDSPEAKERS V INC 
80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 

properly, and choosing a suitable value 
for the cathode resistor, the regenera- 
tion which is present can be effectively 
balanced out. This is what the receiver 
design engineer does at the factory. It 
will be apparent that such compensation 
is suitable only for the intended tube 
type, and that if the technician substi- 
tutes another tube type having higher 
Gm, the result will be an unstable stage. 

Regeneration in Stages Not 
Controlled by AGC 

Inspection of the schematic diagram 
for a modern TV receiver usually shows 
that while the earlier stages in the re- 
ceiver are agc controlled, later stages are 
not. Since regeneration can occur in 
any if stage, the problem which presents 
itself concerns the localization of regen- 
eration in a stage not under agc control. 
Adequate test methods are available for 
attacking regeneration problems in this 
portion of the if amplifier, but require 
some detailed discussion. For this rea- 
son, consideration of such tests is re- 
served for treatment in the next article. 

COLOR 
[from page 20] 

w -x and y -z is a straight current line 
as shown. In this manner a smooth 
transition is effected between the end 
of the damper circuit contribution to 
the sweep and the start of the output 
tube contribution. 

The following résumé briefly out- 
lines the damper circuit action. 
1-At the conclusion of positive grid 

voltage swing (tl) the grid goes 
sharply negative (A). 

2-Plate current in the horizontal out- 
put tube is cut off (B) causing col- 
lapse of the yoke and transformer 
magnetic fields. 

3-Plate voltage rises sharply followed 
by a reduced transient oscillation 
which dies out gradually (C). 

4-Similar voltage waveforms appear 
across the horizontal output trans- 
former section connected to the 
damper. The damper action smoothes 
out the oscillations (D). 

5-The constant voltage waveform of 
(D) results in the sawtooth current 
waveform of (E). 

6-Non-linear portions at the end of the 
damper waveform and the beginning 
of the output tube sweep waveform 
combine to produce a linear wave- 
form at the center of sawtooth (E). 

7-Decay of energy in the horizontal 
coils rectified by the damper pro- 
duces an additional voltage across 
CI which is added to the "B" supply 
voltage. The sum of both voltages 
results in the boost or B+ + voltage. 

4NEW RIDER 
BOOKS 
for JUNE 

ADVANCED TELEVISION 
SERVICING TECHNIQUES 

written by the RETMA (Radio Electronic Tele- 
vision Manufacturers' Association) Pilot 
Training School Teaching Staff. 

A completely NEW approach to books for TV 
service technicians. Written by experts who 
are teaching every day.-The contents have 
been tried and proven to be the finest ever 
written. Completely practical. A step-by-step 
approach to how to service every section of 
a TV receiver with every kind of test equip- 
ment-by resistance measurement, by voltage 
measurement, by means of the scope. It 
explains the uses of test equipment of all 
kinds in connection with TV receiver servic- 
ing, such as sweep generators-signal gen- 
erators-vacuum tube voltmeters-scopes, 
ohmmeters! 
This is not a theory book! It is a book which 
every technician can use on the bench- 
and every student in a TV school can use, 
because it tells what -to-do and how -to -do -it. 
Never a book like this. Words alone cannot 
describe it. You have to see it to believe it! 
Appro. 175 (81/2x11" pages), Soft cover, 

$3.60 
ATTENTION TEACHERS:-the main book 
above and a laboratory manual for it as 
well as the Teacher's Guide also are avail- 
able. Write for details. 

SPECIALIZED 
AUTO RADIO MANUALS 

Cover 5 years production (1950 thru 1954) 
of factory installed car radios. Identical 
data from other sources is just not available! 
Each volume contains: Parts List Schematics, 
Tube Layout, Voltages, Trimmer Location, 
Chassis Views, Chassis Pictures, Dial string- 
ing and complete installation and removal 
information. 
VOL. 1-A (Released in May) $3.00 
VOL. 2-A 

Buick ... Cadillac ... Oldsmobile 
200 (81/2x11") pages, Soft cover $3.00 

VOL. 3-A 
Chevrolet, Pontiac, GMC Trucks, Chevro- 
let Trucks -128 (81x11") pages, Soft 
cover $1.80 

COLOR TV DICTIONARY 
by J. R. JOHNSON 

First complete explanation of new color TV 
terms with their definitions that everyone- 
service technicians, students, engineers, am- 
ateurs-interested in color television must 
be familiar with. This is more than a dic- 
tionary! Over 50 illustrations. Approx. 72 
(51/2x81/2") pages, Soft cover $1.25 

R -C & R -L TIME CONSTANT 
edited by 

ALEXANDER SCHURE, Ph.D., Ed.D. 

FIRST IN A SERIES of review books written 
expressly for the stud -nt who is studying 
electronics or the technician who has studied 
electronics and wishes to understand Time 
Constant (R -C and R -L) more clearly. It 
supplements the contents of courses in text- 
books which are on a technical institute level. 
Covers practical applications of Time Con- 
stant and how it affects circuit operation. 
About 48 (51/2x81/2") pages, Soft cover S.90 

write for complete 32 page 

NEW RIDER CATALOG 

Buy these books now from your jobber, book- 
store-if not available from these sources, 
write to: 

Dept. SD6 

oHN F 10E/7 PUBLISHER, INC. 
4811 Canal Street. New York 13, N. Y. 
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eten 
FLYBACK FA YOKE 

TESTER KIT 

Checks all flybacks & yokes 
instantly-in or out of set! 

Detects even 1 shorted turn! 
Exclusive separate calibration for 
air & iron -core flybacks for accurate 
testing of all types. 
Tests continuity of coils, speakers, 
switches, etc. 
Large 41/2" meter, 3 colored scales. 

Complete with easy Instructions. 
Compact, rugged, smartly styled. 
See it at your jobber today. Write for FREE Catalog D-6 
describing EICO's 38 Nits and 42 Wired Instruments. 
Prices 5% higher on West Coast. 

INSTRUMENT CO., Inc. 
(r 84 Witherss Street, Brooklyn, N. Y. 

Ú 54 

**NEWS** 

Combination Steel Adjustable 1 

Wall Bracket-Model ST3.18A 
All steel construction; hot -dip galvanized 
to prevent corrosion. 18" lower bracket I 

features embossed steel bracing leg; is i 

adjustable for vertical mast mounting 
under cave. 3" embossed steel top bract- 
Spintite for nut tightening. 
Spintite for nut tightening. 

Write for Catalog 

In Canada: A.T.R. Armstrong Ltd., Toronto 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 
OF FINEST LINE OF ANTENNA MOUNTS 

Advertising 
Index 

Acme Electric Corp. 57 

Aerovox Corporation ... 61 

American Television & Radio Co 20 

Astron Corporation 
1 

Belden Manufacturing Co 22 

Bussmann Manufacturing Co .16 
Buxton Industries, Inc 59 

Century Electronics Co 62 
Channel Master Corp 4 

Chicago Standard Transf. Corp 55 

Clear Beam Antenna Corp 6 

Columbia Wire & Supply Co 62 

Crosley Div., Avco Mfg. Co 49 

elco Radio 31 

Electronic Instrument Co., Inc. 
(EICO) 64 

Federal Telephone & Radio Corp 19 

General Instrument & App. Corp. _ 26 

Jensen Industries, Inc. 64 

Jensen Manufacturing Co. 13 

Kenwood Engineering Co. 60 

Moss Electronic Dist. Co., Inc. 61 

Multicore Sales Corp 56 

Oxford Electric Corp 58 

Philco Corporation 28 
Precision Apparatus Co., Inc Cover 3 

Radiart Corporation 41 

Radio City Products Co., Inc. 50 

Radio Materials Corp. 60 

Raytheon Manufacturing Co 11 

RCA Batteries Cover 
Rider, John F. Publisher 58, 63 

Sams, Howard W. & Co. _ 59 

Sangamo Electric Company 12 

Sarkes-Tarzian 43 

Snyder Manufacturing Co Cover 2 

South River Metal Prods. Co 64 

Sprague Products Co. 64 

Sylvania Electric Products, Inc 27 

Tele Test Instrument Corp. 54 

Telrex, Inc 9 

Triplett Elec. Instrument Co 21 

Tung -Sol Electric, Inc 52 

University Loudspeakers, Inc. 63 

Vaco Products Co 60 

Walsco Electronics Corp 2 

Windsor Electronic Tube Co 51 

"I believe all your troubles 
would vanish, Mrs. Kosgriff, 

if you'd simply get a 
JENSEN NEEDLE!" 

FIND THE RIGHT 

TV Yoke Capacitor 
IN A JIFFY! 

All Distributors 
EVERYWHERE, 

u. S.A. 

a 
,....» 

0 
,... 

Just try the different ceramics in 
this Sprague TV Yoke Capacitor 
Replacement Kit until you get a 
good picture. That's all there is to 
it! 36 famous Sprague Cera-Mite"D 
Capacitors, in eight different values 
selected and proportioned on the 
basis of actual need, providing com- 
plete coverage of fractional values 
between 33 mmf and 82 mmf. The 
tiny ceramic discs fit any yoke assem- 
bly ... stand up under the toughest 
service . . . are excellent replace- 
ments for any 2000 volt capacitor 
which may appear in original equip- 
ment. Complete instructions are on 
the face of the tough, paper -hoard 
card, conveniently punched for hang- 
ing over the service bench. Get 
yours now! Ask your distributor for 
Sprague Kit CK-1. Only $12.60 List! 

SPRAGUE PRODUCTS COMPANY 
Distributors' Division of the Sprague Electric Co. 

NORTH ADAMS, MASS. 

64 RADIO -TELEVISION SERVICE DEALER JUNE, 1954 



You'll Find a 

PRECISION E200 
in Every Other Service Lab in the Country! 

THIS FAMOUS SIGNAL GENERATOR provides-at a practical sensible price 

- the accuracy, stability, range, functions and long-lived reliability that 

are so necessary to the efficient tiers ice -Lab. 

THIS FAMOUS SIGNAL GENERATOR has consistently set unparalleled 
standards of performance and value. 

THIS FAMOUS SIGNAL GENERATOR, along with the other instruments in 

the PRECISION line, has kept pace with the ever-increasing require- 

ments of modern servicing and maintenance. ABM -FM -TV. 

E2OOC 
The Modern Multi -band 

SIGNAL -MARKING GENERATOR 

for TV -FM -AM Alignment 

* Frequency Coverage: 88 KC to 240 MC 

(To 60 MC on fundamentals) 

* Direct Reading in 9 bands on easy -reading 61/2" dial. 

* 1% Accuracy and exceptional stability on all bands 
assured through use of the famous PRECISION 

"Unit -Oscillator" construction. 

* 0.100% Modulation controlled at front of panel. 

* AGC-AVC Substitution voltage, continuously variable 
on expanded scale from 0-50 volts D.C. 

* Hand Calibrated: each instrument is individually 
calibrated against 'PRECISION' standards. 

rNUCISIONsr 
MINIM 

Rsr CISIOV 
SKXAI-MAAXAXC 

5EXEt11iNX 

SERIES- E-200-C 

Q 

ON AiVARATUS 
AAPANA 

4xEC7 

INP- 

EE$IIMNI1r1?. 
k I M Y U S A 

NET PRICE: $78.50 complete with tubes, RG type coaxial output 
cable and 96 page operating text 'Servicing by Signal Substitu- 

tion'. Black ripple -finished, portable, steel case, 103/2"x12"x6". 

---- PRlCISIO Apparatus Company, Inc. 
u 

92-27 HORACE HARDING BLVD., ELMHURST 6, N. Y. 

Export Division: 458 Broadway, New York 13, U.S.A. Cables: Morhanex 

Canada: Atlas Radio Corp., Ltd., 560 King Street W., Toronto 2B 



"A little attention 

on my part increased 

my Battery Sales 

62%" 

saÿs- 

FRED WHEELER of 
Wheeler Radio Service, 
117 East Main Street, 
Monroe, Washington 

"BY KEEPING a fresh stock 
of RCA Batteries clearly 
priced in neat arrangement 
and by reordering promptly, 
my sales of RCA Batteries 
have increased 62%. This, 
of course, has meant a great 
deal in increasing my dollar 
profits." 

Yes, a little more attention to the battery 
business by radio dealers and service tech- 
nicians pays handsome dividends. Enter- 
prising battery dealers don't just order . . 

they sell RCA Batteries. 
Step by step you can build the founda- 

tions of a profitable radio battery business 
such as Mr. Wheeler enjoys in Monroe, 
Washington. Your RCA Battery Distrib- 
utor Salesman will help you to analyze 
your current neighborhood potential and 
to prepare an order for batteries which 
will produce top profit results. 

As your initial stock starts to move, he'll 
remind you to place the new stock at the 
rear of your shelves, thereby assuring 
every customer of fresh new RCA Batteries 
and eliminating your spoilage problems. 

If your store is not already equipped 
with a useful RCA Battery Tester (WV - 
37A), ask about its remarkable selling 
power. Thousands of dealers all over the 
country have found that it "s good to do 
business with an RCA Battery Distributor. 

Be sure to ask for copy of: "The 1954 
RCA Battery Sales Planner." 

Here's how RCA helps you sell more Radio Batteries 

NATIONAL TV and RADIO 
ADVERTISING 

POWERFUL SALES 
PROMOTION 

COMPLETE LINE GREATEST 
NAME IN RADIO 

RADIO TRADE 
DISTRIBUTION 

RADIO CORPORATION of AMERICA 
__Ur® RADIO BATTERIES HARRISON, N. J. 


