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SERVICING TELE 
Television tuners (or head-ends), 

by virtue of their construction as 
sub-assemblies, dictate the same 
trouble-shooting techniques as the 
main chassis. 
To complement the various publi-

cations available to the technician on 
the subject of television servicing, 
a series of articles has been prepared 
as a guide to the practical approach 
to tuner repairs. 
As an introduction to the subject 

of tuner servicing, it might be inter-
esting to review the nature of tuner 
failures from a statistical standpoint. 
A recent analysis of repairs made on 
approximately 2000 tuners illustrates 
the major categories, not including 
tube failures, into which defects 
normally fall: 
Antenna input transformer 30-35% 
Feed-through capacitors 20-25% 
Charred, off-value or open resistors 
(due mainly to shorted tubes and 
feed-thru capacitors)  15% 
Capacitors (oscillator feed-back 

22. and 12. uuf) 5% 
Capacitors (mainly coupling r-f 

to converter 150 uuf) 2-3% 
Wafer contacts (required cleaning) 
Broken switches 
Solder connections 
Shorted Coax (lead from l-f 

output transformer) 10% 
Miscellaneous  5-7% 
These percentage figures may not 

hold for later types of tuners due to 
design variations. However, these fig-
ures are valuable as a guide because 
the majority of tuners in use today 
are represented. 
General Description of VHF Tuner Unit 
The most efficient and practical 

method of trouble-shooting an r-f 
tuner is with the tuner installed 
with its associated chassis. This is 
important, because a touch-up or 
complete re-alignment is generally 
necessary when major tuner repairs 
are made. 

This becomes significant when con-
sidering the fact that there are load-
ing variations between television 
chassis of the same type and there-
fore, some difficulty can be expected 
with tuners aligned on any chassis 
other than the original. 

It is however, possible to trouble-
shoot, repair and re-align dismounted 
tuners if the final alignment is per-
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VISION TUNERS I 

Fig. 1 Complete VHF Tuner Schematic 

formed on the tuner after it has been 
reinstalled in the original chassis. 

These tuners consisting of the r-f 
amplifier, oscillator and converter, 
are constructed as a sub-assembly 
and can easily be removed from the 
main chassis. 
The intermediate output frequen-

cies are 45.75 megacycles for video 
and 41.25 megacycles for audio. The 
antenna is coupled into the cathode 
or grid of the first r-f amplifier by 
a balanced in-put transformer. In 
some of the tuner units an intermed-
iate frequency trap is included in the 
antenna input circuit to remove in-
terfering frequencies in the inter-
mediate frequency pass-band. This 
trap is connected into the circuit only 
when the receiver is connected to the 
critical channels, 2 through 6. Cir-
cuits are resonated by series coils, 
their distributed capacity, the tube 
capacity and the capacity of several 
adjustable trimmers. As the channel 
selector is switched to lower chan-
nels, coils are added in series to lower 
the frequency. 
The oscillator section of some 

tuners is adjustable on all channels 
and on others only on certain chan-
nels. In all cases, the oscillator sec-

tion has sufficient tuning adjust-
ments to allow the oscillator fre-
quency to be adjusted so that one 
setting of the fine tuning control 
holds for all channels. Automatic 
gain control bias is applied to the r-f 
amplifier. The i-f output of the con-
verter is applied to the first i-f ampli-
fier through a low impedance coup-
ling to the i-f input coil. A test point 
is added at the converter grid which 
is isolated from the grid by a resistor. 

Twelve and thirteen position 
tuners are alike, except in the thir-
teenth position the r-f and converter 
sections are switched to provide am-
plification at 44 megacycles. The 
oscillator section is made inoperative 
in this position and the 44 megacycle 
input transformer is connected to 
the r-f grid section. B+ and filament 
voltages for the UHF tuner are avail-
able at terminals on the top deck of 
the VHF tuner. When changing tubes 
or components associated with the 
r-f or oscillator circuits, alignment 
should be checked and adjusted if 
necessary. Always refer to the serv-
ice notes applicable to the tuner un-
der repair for pertinent facts con-
cerning alignment procedure, loca-
tion of parts, etc. 



SMALL 
MARKETERS 

AIDS 

An often overlooked but extremely 
valuable source for better manage-
ment information in the small busi-
ness community is the Small Busi-
ness Administration. The Small Mar-
keters Aid series was started in 1954 
and has grown considerably in sta-
ture and in use by owners and opera-
tors of small marketing businesses. 
The purpose of the series is to dis-
seminate basic management informa-
tion, within the marketing concept 
for top executives of small retail, 
wholesale and service establishments. 
The authors of the Aids are selected 
for their competence in their respec-
tive fields and include business con-
sultants, university educators and 
Government specialists. 

Copies of the Small Marketers Aids 
are available at no charge from field 
offices and Washington headquarters 
of the Small Business Administra-
tion. A recent publication (Aid # 55) 
"How Good are Your Servicemen" 
contained some pertinent informa-
tion on the wisdom and necessity of 
training employees in service-mind-
edness and salesmanship. Excerpts 
of that publication are given below 
to acquaint you with this source of 
information and its contents. 
"What is a serviceman? A 'fixer' 

of ailing appliances, a traveling me-
chanic, a good Samaritan who braves 
sleet and storm to mend that ailing 
machine? That's what he is to some. 
A man who messes up that polished 
floor, who charges seemingly high 
prices for a small amount of work, 
who gruffly rebuffs questions the 
worried customer wants to ask about 
his ailing TV set or heater? That's 
how others see him. 

If there is some difference of op-
inion on the part of the public about 
servicemen and their practices, the 
answer probably lies not with the 
individuals performing those tasks 
but with you, the owner-manager. 
Service starts at home — which in 
this case is the serviceman's home 
office — your office. And that puts 
the service problem right into your 
lap. 

Attitude of Service Men 
The attitude of your servicemen 

toward your customers is largely the 
result of what you, the owner-man-
ager and also their boss, have taught 
them about service-mindedness. Your 
service staff is not going to be any 
better than you make it. 

If you complain about a certain 
customer in your servicemen's hear-
ing, or make derogatory statements 
about him in their hearing, you'll 
create an attitude of indifference or 
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discourtesy toward customers on 
your servicemen's part. The result 
will be poor service and worse public 
relations. 

Serving the Customer 
•The Importance of Servicemen. 'My 
servicemen,' an owner-manager 
might say, 'make service calls and 
fix appliances; that's all there is to 
it.' He might say that — but he 
shouldn't. Servicemen can be of great 
importance to a business — be the 
business small or large. 
•Training Your Serviceman. If the 
serviceman is so important to the 
profit-and-prestige picture of your 
firm, then it's important to take time 
to train him. Training him need not 
be a formal affair. Rather, it should 
be a continuous direct and indirect 
process of education which should 
start the moment he becomes your 
employee. 
Now, what more is meant by `train-

ing'? Obviously, a serviceman has to 
be trained in the methods and mech-
anics of his job; but he also needs 
training in service-mindedness and 
salesmanship. It is this latter type 
of training with which the following 
sections of this Aid will deal. 

Rules for Servicemen 
What non-technical skills are es-

sential for a serviceman to possess? 
What should you, as owner-manager, 
tell him to do — and not to do? Here 
are some rules that may help to 
heighten your servicemen's non-tech-
nical skills and, incidentally, weed out 
un-fit, un-trained, and un-diplomatic. 
You might tell them: 
Rule No. 1: Be Clean, Be Courteous. 
Most service work is messy. Nobody 
can expect the serviceman to be as 
clean and trim at 5 P. M. as he was 
at 9 A. M. But, at least, he should 
start the day looking neat. After all, 
he is going to call on customers: your 
customers. A tidy uniform or work 
clothes, clean shoes, and a shave are 
the minimum personal appearance 
requirements. 
As far as his equipment is con-

cerned, the same holds true. His tool 
box, spare parts, and test equipment 
should be presentable. As the repre-
sentative of your business, he should 
present an alert, businesslike ap-
pearance. 

Courtesy is as important as clean-
liness. The serviceman should greet 
the customer courtesously, identify 
himself and his firm, and mention the 
name or type of appliance he has 
come to repair. 
Rule No. 2: Be Neat. It's the service-
man's job to fix faulty machines. In 
doing so, he is likely to create some 
havoc. But let that havoc be as minor 
as possible. 

The experienced repai man, well-
trained and well-liked by customers, 
remembers to spread ne papers or 
use a drop cloth when h works on 
appliances in the home. his is par-
ticularly important, of c urse, if he 
works in the kitchen, livi g room, or 
any other upstairs room i the house. 
Even in the basement, he should 

at least spread newspape s if he ex-
pects any kind of mess. sing news-
papers or a drop cloth is articularly 
important if the applianc has to be 
turned over or moved, but they 
should be used even if the repairman 
works on it in its accus med posi-
tion. It shows the custom r that the 
repairman exercises care Obviously 
if the cloth is greasy or ily, it will 
not protect but possibly r in the cus-
tomer's floor, carpet, or appliance. 

An eager but thoughtl ss service-
man will put his tools here they 
don't belong: on chairs, o tables, or 
TV sets. Furniture is no a reposi-
tory for tools. They sho Id be put 
on the cloth or newspape 

Finally, if he has had t move the 
appliance while working on it, he 
should put it back in plac . If he got 
dirt or grease on it, he s ould clean 
it. As he leaves the hous the place 
should in no way procla m that a 
serviceman has just work d in it. 

Rule No. 3: Be Inform tive. The 
customer is the firm's as ell as the 
repairman's bread-and-bu er. He or 
she has a right to know w t's wrong 
with an ailing appliance and how 
soon it can be fixed. Nothi g is more 
aggravating to the averag appliance 
owner than a vague answe to his or 
her question about the co ition and 
repairability of an appli nce. 

Estimates 
True, the serviceman ca 't always 

tell to the minute — or eve the hour 
— when a job will be co pleted. In 
the case of, say, a TV se , he may 
want to make sure that, if t needs to 
be taken to the shop, that it is kept 
there long enough for pr per tests. 
But — and this is a BIG UT— he 
should at least give the cu tomer the 
best indication he can a to when 
she may expect to have h r set re-
turned. 

If the serviceman takes he appli-
ance with him, or if he pl ns to re-
turn to finish his work la er on, he 
should set up a definite me. And 
he should try to keep tha appoint-
ment. In the case of ref *gerators 
(particularly in summer me) and 
heaters ( in winter time), e should 
make every effort to give q ick serv-
ice — even if he has to ma e incom-
plete repairs to get the uipment 
back into temporary oper tion and 
return to finish the job la r." 
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"DON'T BE A VIDIOT I" 
That's the screaming headline of 

an aggressive advertising campaign 
in mass consumer magazines. Its 
purpose is to convince TV owners 
of the desirability of buying replace-
ment picture tubes using new glass 
envelopes. The advertiser is Kimble 
Glass Company, a subsidiary of 
Owens-Illinois. 
The ad defines a "Vidiot" as a per-

son who pays the new price for a re-
built picture tube. 
We believe that the consumer could 

benefit by proper education. This ad 
does not do it! 
On the contrary, it is in poor taste 

and raises some questionable impli-
cations. No doubt a number of people 
find it offensive, if not downright in-
sulting, to be told that they are idiots 
for not recognizing the difference be-
tween new and rebuilt picture tubes. 
It is doubly annoying that the con-
sumer's irritation should once again 
be directed to something relating to 
TV. There is the possible unintential 
implication that the technician pulled 
a fast one. 
The ad carefully refrains from say-

ing explicity that a picture tube 
using new glass actually performs 
better than one with reclaimed glass. 
However, the ad does imply to the 
consumer that it is better. Comments 
such as "They look alike . . . but 
they are not alike," are used. 

We do not begrudge Kimble the 
right to sell as many picture tube 
envelopes as they can. And they cer-
tainly are correct in saying that'the 
consumer has a right to know 
whether or not the glass is new. 

But they are twisting the facts 
when they say, "Your most reliable 

guide is the manufacturer's warranty 
tag that says a particular tube is 
New . . . and has all-new parts and 
all-new glass." The fact is that a 
consumer's most reliable guide is the 
reputability of the manufacturer, re-
gardless of whether the glass is new 
or used. 

Though glass manufacturers have 
tightened their production tolerances 
we do not believe that they can show 
any measurable improvement in pic-
ture performance over tubes using 
glass reclaimed by a high quality 
tube manufacturer. The electron gun 
in good rebuilts is brand new, and 
frequently the screen is too. Glass is 
a most durable material, if it does 
not crack. That is why milk bottles 
are used and reused many, many 
times with no deterioration in per-
formance. 

It is probable that set manufac-
turers would use rebuilt tubes if 
Government regulations did not re-
quire the elimination of the new 
label from the entire set. 

So the next time one of your cus-
tomers asks you about new and re-
built picture tubes, let him know that 
he can obtain excellent performance 
from a rebuilt as long as it was 
made by a high quality manufac-
turer. For those who want an all-
new tube, they may be obtained at 
higher cost. 

In any case, it does not seem like 
good business to call a customer by 
a name which impugns his mental 
normality. We propose that Kimble 
correct the abuses noted. 

Reprinted from ELECTRONIC TECHNICIAN Magazine, 
November 1959; copyright, Electronic Technician, Inc., 
480 Lexington Ave., New York 17, N. Y. 

G-E HAM NEWS BIMONTHLY FOR AMATEUR RADIO OPERATORS 

Do you receive copies of G-E 
HAM NEWS, published six times 
yearly by G. E.'s Receiving Tube De-

partment? Each issue contains art-
icles on amateur radio written by 
the 1,000 radio amateurs at General 
Electric. 

G-E HAM NEWS is available free 
of charge if you pick it up from your 
local G-E Tube distributor. Some dis-
tributors mail copies locally to their 
customers. Or, for those who prefer 
receiving copies directly from us, we 
have a low-cost subscription plan at 
$1.00 per year. Order your subscrip-
tion from: G-E HAM NEWS, Gen-
eral Electric Company, Receiving 
Tube Department, 316 E. Ninth 
Street, Owensboro, Kentucky, U.S.A. 

TECHNI-TALK 

BINDER ETR-2000 

NOW AVAILABLE 

Here is the Techni-Talk binder you 
have been waiting for! It is both at-
tractive and sturdy, has adequate 
capacity and it opens flat without 
tearing the holes. Your authorized 
G-E tube distributor has a supply — 
the price is $2.00 each. 

ETR-2000 is a black brushed vinyl 
covered, velocity type binder with a 
special process design in two colors 
of ink on the front, back, and back 
edge. The binder has a hard cover 
and comes complete with two tabbed 
index sheets one for Téle-Clues and 
one for Tele-Clue Schematics. 

This binder has adequate capacity 
to hold all issues of Techni-Talk that 
have been printed to date plus at 
least 50 more issues. 

Keep your copies of Techni-Talk 
in this new binder with tabbed di-
viders to separate Tele-Clues and 
Tele-Clue Schematics. All back issues 
of Techni-Talk from Vol. 1, No. 1 
through Vol. 12, No. 5 are available 
at five cents per copy or $3.25 per 
set. Use order coupon on page nine. 

The velocity type binder is a tele-
scoping three-post binder with lock-
ing bar. This type binder opens flat 
and provides adequate support so 
that pages seldom tear out. Issues 
can be readily inserted or removed 
without disturbing those already in 
binder. 

Ask your G-E tube distributor for 
one of the new Techni-Talk binders 
ETR-2000. If your distributor is un-
able to supply you use the coupon on 
page nine and mail to our Chicago 
warehouse. 

HOLDS OVER 100 ISSUES 
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NEW "SANDWICH" CATHODE 

SHOCK TEST ON 

TUBE TYPE 807 CATHODE 

#499 VS-11499 CLAD INCONEL 

- —#499 

I NCONEL 

#499 

#499 CLAD INCONEL 

AS RECEIVED 1300X 

Photomicrograph of a Cross Section 

of the New Material 

This metal sandwich is produced 
by pressure bonding a strip of In-
conel between two layers of high 
purity nickel. This new material com-
bines the good thermionic emission 
properties of the nickel alloy with 
the high hot strength of the Inconel 
without compromising either, as 
would result from normal alloying 
practices. 
The excellent thermionic emission 

as measured initially and after ex-
tended life tests indicate that the 
chemistry of the surface alloy is not 
altered appreciably during long life. 

Shock Tests on a 

Modified 6A57 Structure 

These pictures show the results of 
actual shock tests in the Navy type 
high impact (flyweight) shock ma-
chine. Shock loads of 450G (30 de-
gree hammer angle) caused serious 
bowing of the normal 499 nickel 
sleeves whereas, the clad composite 
sleeve shows no bowing at shock 
loading up to 900G (60 degree ham-
mer angle) the highest load tested. 

e499 ALLOY 

30. 50. 
(450G) (750G) 

---#499 CLAD 

-- INCONEL 

Shock Test on the Type 807 Sleeve 

Each structure shown contains 
four type 807 cathode sleeves (same 
length as 6L6) supported between 
micas and heated by parallel heaters. 
The structure in the center was sub-
jected to 450G (30 degree hammer 
angle) in the Navy shock machine 
and the two clad sleeves were still 
straight, whereas, the nickel sleeves 
showed enough distortion to have 
caused grid to cathode shorts in an 
807 tube. In the structure at the right 
the two clad sleeves were still 
straight after 750G ( 50 degree ham-
mer angle) shock levels. 

COMPARISON OF HOT STRENGTH 

INCONEL 

ION PURITY NICKEL 

N 
100 ZOO 300 400 500 NW 700 000 000 me 

TEMPERATURE. ( DEGREES CENTIGRADE) 

Comparison of Hot Strength 

Cathode operating temperatures in 
the 800 degree C range are typical of 
receiving tubes. The Inconel seven-
to-one advantage in hot strength as 
shown on the chart at the 750 point 
clearly indicates why the shock test 
results should have been exactly as 
demonstrated. 

A COMPOSITE BASE METAL 
FOR OXIDE COATED 
CATHODES 
A cathode base metal f r electron 

tubes has been developed which is 
composed of a three layer c ad "sand-
wich" of two different m tals. The 
outside surfaces consist of material 
which has the desired ermionic 
properties of a good cat ode alloy 
and the core material is osen for 
its high hot strength and minimum 
effect on the thermioni process. 
These thermionic properti are very 
difficult to obtain with an alloy, but 
can be obtained with a t ree layer 
sandwich of metals. 
High hot strength is d irable in 

the usual form of cylindric 1 cathodes 
used in receiving tubes, i order to 
resist bowing of the catho e during 
the processing of the tube d during 
tube operation particularl in appli-
cations subject to severe sh ck. Cath-
ode bowing produces a cha ge in the 
spacing between the catho e and the 
surrounding tube element, resulting 
in the alteration of the tu es' char-
acteristics and in some ca es, inter-
element shorts. 

Ih addition to the igh hot 
strength and the resistance o bowing 
this material offers: 

(1) Equal electrical char cteristics 
— measurements of tra sconduc-
tance, emission, anode curr nt, inter-
face resistance, and grid emission 
characteristics which are d scriptive 
of the thermionic properti s. 

(2) Lower thermal exp nsion — 
this is desirable in cathode materials 
because of the wide rang of pro-
cessing temperatures. 

(3) Lower thermal condu tivity — 
this is desirable in a cathod material 
because of the reduction in heat loss 
to the cathode connector and sup-
ports. 

(4) Less microphonism — much 
of the microphonic output f conven-
tional tubes is due to the s ftness of 
the nickel sleeve which pe mits the 
mica spacer to form indent tions, re-
sulting in loose fittings. 

(5) Less hum output — the com-
bination of the above phys cal char-
acteristics of this material provides 
the latitude for variation in pro-
cessing techniques in such a direction 
as to eliminate the cause of much 
hum output. 

General Electric receivi g tubes 
are constantly being impro d. Many 
of these improvements su as the 
"sandwich" cathode canno be seen 
just by looking at the out ide of a 
tube. "Inside" improvemen such as 
the "sandwich" cathode r duce the 
possibility of ( 1) catho e-heater 
leakage or shorts, (2) cat ode-grid 
leakage or shorts, ( 3) mie ophonics 
and (4) hum. Why not b y up-to-
date tubes? Buy General E ctric! 
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SERVICE-DESIGNED TUBES 

11110 Mg makts awe cope sensitive G 112101' 
G-E re Pak Helps You Maintain Picture Hue)! 

GENERAL. ELECTRIC 
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Have you seen these two ads that appeated recently in Electronic Technician and PF 

11111111111MIIK feliiiiillamer satisfaction an 

G- tubes. 

19ZP4 GENERAL ELECTRIC 
BLACK-DAYLITE PICTURE TUBE 

Listed below is a summary of the 
significant characteristics for the 
19ZP4 Black-Daylite picture tube. 
This tube is used in 19" General Elec-
tric television receivers. The 19ZP4 
is a 114° magnetic deflection electro-
static focus type with the new square 
faceplate. 
Construction 19" Rectangular Glass 
Length Overall 111/2 ", Neck 414" 
Heater 6.3V., 0.6A 
Gun Non Ion-Trap 
External Conductive 
Coating 1000-1500 mmfd 

Anode Voltage 18KV Max. 

Robert E. Snare, national sales manager for 

General Electric cathode ra ,,, replacement tubes, 

holds new 19ZP4 Elack-Daylite picture tube. 
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FIFTH EDITION OF G-E 

TRANSISTOR MANUAL 

NOW AVAILABLE 

A completely revised and up-to-
date fifth edition of the General Elec-
tric Semiconductor Products Depart-
ment's ever-popular Transistor Man-

ual has just been announced. 

Starting with the fresh multi-
colored cover pictured above, the book 
contains the latest theory, application 
and technical information available 
on silicon controlled rectifiers, tunnel 

diodes, and both germanium and sili-
con transistors. 

New sections on test circuits, feed-
back and servo amplifiers, tunnel 
diode amplifiers, and new specifica-
tions on listed G-E transistors and 
rectifiers have been added. This edi-
tion contains more than 328 pages, 
as compared with 226 pages for the 
fourth edition. 

Ask your G-E tube distributor for 
a copy of ECG-517 ( ETR-2538). The 
price remains at one dollar. If your 
distributor is out of stock or for 
some other reason is unable to supply 
you with a copy, use order coupon 

on page 9. 
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BENCH 

NOTES 
NUT HOLDER 

In many instances when working on 
radio and TV sets the occasion arises 
for replacement of a small nut in out 
of the way and hard to reach places. 
Cut a length of solder about a foot 
long or longer if necessary, place one 
end of this piece of solder on top of the 
nut to be replaced and strike sharply 
with a hammer. 

This will drive part of the solder into 
the hole threads of the nut and the 
length of solder can be used as a tool 
to hold the nut in place while the screw 
is being tightened. I have used this 
method quite successfully in our shop. 

R. C. Betzenderfer 
TV Field Service 
Crescent Electric Supply Co. 
505 Pershing Ave. 
P. 0. Box 88 
Davenport, Iowa 

AUTO VIBRATORS 
Instead of discarding those old vibra-

tors, remove the foam rubber from the 
inside. It can be put to a number of 
good uses. To name a few, ( 1) a bench 
tube puller, ( 2) glued to the wall it 
makes a good pencil holder, ( 3) when 
checking tubes by substitution, place 
the old tube inside, and it won't roll off 
the bench. 

Albert Whitman 
P. O. Box 64 
Springboro, Pa. 

Editor's Note: The G-E Tube Puller 
ETR-1094A can also be used for (1) 
and (3). 

RESISTOR REPLACEMENT 
On some receivers the 6BQ7 shorts 

internally causing the plate resistors 
R7-1K a ( 1W) and R133 100A (%W) to 
burn. The tube may intermittently heal 
itself or the resistors may read normal-
ly when checked with an ohmmeter. If 
the customer complains of intermittent 
snow on some channels replace these 
two resistors. 
To save yourself time should this 

ever happen again, replace the 1K ohm 
1 watt, R7 resistor with a 5 watt. This 
resistor is inside the tuner. The 100 
ohm watt R113 is outside the tuner 
and easy to replace without pulling the 
chassis. If another 6BQ7 shorts R113 
will open and you will be able to re-
place it without removing the chassis 
and taking the tuner apart. 

Sal. D'Amico 
8858 - 15th Ave. 
Brooklyn 28, N. Y. 

STETHOSCOPE 
A simple "amplifier" made out of a 

2-foot stick having a small square or 
cardboard atop one end, quickly 
locates leaking condensers of the 
500mmfd, 20 kv type found in some TV 
sets in the high voltage supply section. 
Using the cardboard end up against 

your ear, poke the other end of the 
stick near the bothersome condensers, 
and the clearest noisy clicks are heard 
when the stick pinpoints the ailing con-
denser. 
The fault appears as black pips or 

streaks on one side of the screen at 
the same time the clicks are heard. 

H. Josephs 
P. 0. Box 22 
Gardenville, Pennsylvania 

MAKING SMALL SPRINGS 
When you need a dial, rec 

or any other kind of sm 
spring, wind spring wire 
threads of a bolt or machin 
suitable diameter, winding 
head. 

After the spring is long e 
the screw counter-clockwise 
spring off. 

rd-changer 
all special 
along the 
screw of 

rom tip to 

ough turn 
to get the 

E. Mayover 
1601 14th St. W. (US 1) 
Bradenton, Florida 

SOLDERING TIP 
Add long life to the tips on soldering 

guns and irons by wiping hem on a 
water-dampened sponge, ins ad of the 
customary cloth which po es a fire 
hazard. 

Lint-free, a wiping spong is a boon 
when it comes to soldering inted cir-
cuits, since no lint from t iron tip 
gets into the soldered conne tions. 

Mrs. S. Clark 
Box 2162 
East Bradenton, Florida 

Those desiring to have letters published in this 
column should write the Editor Techni-Talk, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. For each such 
letter selected for publication you will receive 
$10.00 worth of General Electric tubes. In the 
event of duplicate or similar items, selection will 
be made by the Editor and his decision will be 
final. The Company shall have the uàlimited right 
without obligation to publish or otherwise use any 
idea or suggestion sent to this column. 

Caution: The ideas and suggestions expressed in 
this column are those of the individual writers. 
These ideas and suggestions have not been tried 
by the General Electric Company and therefore 
are not endorsed, sponsored or recommended. 

G-E Wireless Remote Control System VI 
Transmitter Adjustments ( Continued) 

In the previous issue the shifting 
of r-f carrier frequencies was dis-
cussed. In this issue the actual ad-
justment procedure will be described. 

1. With the television receiver 
turned on, tune in an active channel 
and adjust the receiver for best pic-
ture with sound. Adjust the tone con-
trols so as to accentuate the high 
frequencies. The phono switch on the 
back of the television receiver is then 
set to the "Phono Position." 

2. Remove the bottom half of the 
remote transmitter case, then connect 
a short jumper lead and phono input 
harness to the transmitter and tele-
vision receiver as shown in Figure 1. 
Turn the volume control of the tele-
vision to full volume. 

POSITIVE 

(RED)LEAD 
TRANSITOR 
LOCATION 

NEGATIVE C652 
(BLACK) LEAD 

Fig. 1 Test Connections 
on transmitter. 

36 LEADS 

TO 
REC'VE 

PHONO" PHONO 
PLUG INPUT 

3. With the transmitter placed on 
top of the television receiver cabinet, 
directly above the yoke, orient the 
transmitter so as to obtain maximum 
audio. (Audio should be very low in 
amplitude and rather high in fre-
quency.) 

4. Carefully place a reference 
mark on the antenna trimmer con-
denser so as to indicate the original 
setting. 

5. With a screw driver, turn the 
transmitter antenna trimmer (clock-
wise to shift from 322.7 to 291.2 KC 
and counterclockwise to shift from 
322.7 to 354.2 KC) past two zero 
beats and stop at the point midway 
between the 2nd and 3rd zero beats. 

6. Disconnect the remote receiver 
antenna and insert a dummy antenna 
in the r-f input jack (see Fig. 2). 

7. Use VOM & detector adjusted 
to read the 2.5V a-c scale to Test 
Point II of the remote receiver. 

8. With the transmitter "minus 
volume" button depressed bring the 
transmitter close to the dummy an-
tenna and peak T602 top and bottom 
cores. Do not tune either core alone 
for maximum, but alternate for peak 
output. 

ops 
30 OHM 
I /2 WATT 

RES ISTOR 

3/4 LENGTH 
SPAGHETTI 

PHONO 
PLUG 

TO 
J601 

K06.15 62 

Fig. 2 Dummy antenna used 
when making adjustments. 

9. Remove the dummy antenna 
and reconnect the remote re eiver an-
tenna to the remote recie er. With 
the transmitter "Volume Mi us" but-
ton depressed, peak the re iver an-
tenna trimmer. 

NOTE: Rough adjustment an be ac-
complished using the tr nsmitter 
close to the receiver ante a, how-
ever, the transmitter mus be pro-
gressively moved away fro the re-
ceiver antenna until it is eaked at 
maximum distance. 
When completed it is ad isable to 

mark the new frequency on the label 
of the remote receiver. 
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SERVIrim mino-rFs 

. VISION 
1961 TV SERVICE MANUALS 

PLAN D STILL $5.00 

Your early subscription to "PLAN D" will assure 
you of receiving prompt delivery of accurate service 
data now being prepared for publication in General 
Electric Television Service Manuals for 1961. 

SCHEMATIC DIAGRAMS 
with waveforms 
and voltages 

ALIGNMENT DATA 
with test equipment 
connections and 
alignment charts 

COMPONENT LOCATION 
diagrams and photos 

REPLACEMENT PARTS LISTS 
WITH ALL COMPONENTS CATALOGED 
for easy reference 

YOU WILL ALSO RECEIVE 
PERIODIC MAILINGS OF 

• Preliminary and Advance 
Service Information 

• Up-to-date Parts 
Price Listings 

• " Television Servicing 
Techniques" 

• " Service Talk" 

• " Techni-Talk" 

INTRODUCING PLAN E 
PLAN E enters your subscription for G-E TV Service 

Manuals just as in Plan D 

PLAN E also puts you on the mailing list for all 

1961 publications released to keep Deal-

ers and Servicemen up-to-the-minute on 

General Electric Console Phonographs. 

You Will Receive Full Service Information Covering 

CONSOLE PHONOGRAPH MODELS 

Schematic Diagrams 

Removal and Installation of 
Components 

Replacement Parts List 

AM-FM TUNERS 

Schematic Diagrams 

Component Location 
Diagrams 

Alignment Charts and Waveforms 

Replacement Parts Lists 

RECORD CHANGERS 

Operation and Adjustments 

Trouble Shooting 

Replacement Parts Lists 

PARTS PRICE LISTS 

Use Order Coupon Below 

ORDER COUPON 
General Electric Company 
Department "B" 
3800 N. Milwaukee Ave. 
Chicago 41, Illinois 

Enclosed is money order or check payable to General Electric Company for: 

Quantity Price 
 ETR-2000 Techni-Talk Binder   $2.00 each  
 ETR-2579 Complete set of Techni-Talk back issues, 

Vol. 1 No. 1 — Vol. 12 No. 5. ( Includes Tele-Clues) $3.25 each  
 ETR-1095 Binder with Tele-Clues and Tele-Clue 

Schematics   $3.25 each  
 ETR-2338 Tool-Toter Cash Only   $3.00 each  
 ETR-2338 Tool-Toter $2.50 cash plus 10 G-E Car-

ton tops (types beginning with "6") $2  50 each  
 ETR-2538 Transistor Manual   $1.00 each  
 One year subscription to Plan "D" Service Manuals $5.00 each  
 One year subscription to Plan "E" TV Service 

Manuals and Console Phonograph Manuals . . . . . $7.00 each  
Period Covered for Plan "D" or "E" Jan. 1, 1961 to Dec. 31, 1961 

 One year subscription to Radio/Portable 
Phonograph Service Manuals   $2.50 each  
Subscription period is one year from date of receipt. 
Total Amount of Check or Money Order 

NAME   

STREET ADDRESS  

CITY, ZONE NO. AND STATE  
(Please Print) 

1961 Console Phonograph Service Notes will 

not be offered as a separate subscription plan. 

RADIO 
1961 

Radio Portable Phonograph 

Service Manuals 

STILL $2.50 

........... ... • •••••••••........, 
  f 

eite- ;; We-  
L 

Schematic Diagrams with component 
values and voltages. ( Preliminary 
manuals when a new receiver is 
announced — final manuals later). 

Alignment Data with test equipment 
connections and adjustments. 

Component Location diagrams and 
photographs. 

Replacement Parts Lists with all 
components cataloged and de-
scribed for easy reference. 

Periodic Mailings of bulletins on 
transistors, printed circuits other 
radio news of interest to service 
technicians. 

Use order coupon for subscription. 
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ORIGINAL G-E SERVICE AIDS 

TOOL TOTER 
Here is another original G-E serv-

ice aid that will make your servicing 
work easier. The ETR- 2338 Tool To-
ter is a convenient, lightweight, por-
table unit designed for use wherever 
tools are needed and used. 
On the service bench it will hold 

all the tools ordinarily used in service 
or alignment work. The pegboard 
with various type tool holders keeps 
screw drivers, pliers, nut drivers and 
wrenches clearly visible and easily 
removed or replaced. 

High-impact plastic trays will hold 
screws, nuts, lockwashers, fuses, tape, 
capacitors and any other small tools 
or parts that are needed "on-the-
spot." 

It is a real time saver when serv-
icing automobile radios. All tools re-
quired to remove or make minor re-
pairs on auto sets can be carried in 
the "Tool Toter" and they are all 
yisible and ready for use. No more 
Ydigging in a service case or making 
several trips to get the "right" tool. 
The G-E Tool Toter is also useful 

when making general repairs either 
around the shop or at home. It is 
always a problem to have all tools, 
parts and accessory items in one 
place when repairing a door latch, 
fixing a leaky faucet or replacing a 
wall switch. The ETR-2338 will help 

ETR-2338 

Conveniently 
on the counter 

make all these jobs easier. 
Ask your G-E tube distributor for 

a G-E Tool Toter ETR-2338. If your 
distributor is unable to supply you, 
use the coupon on page nine and mail 
to our Chicago warehouse. The price 
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with the tube type number. Only 
types beginning with "6" as 6CB6, 
6SK7, 6X8, etc., will be acceptable. 

TECHNI-TALK DISTR:BUTION OFFICE 

GENERA ELECTRIC 
SCHENECTADY, NEW YORK 

BULK RATE 

U.S. Postage 
PAID 

Schenectady, N.Y. 

Permit No. 148 

1,1 DONALD L HANSEN' 
1779 YOODALL DR 
MINNEAPOLIS 21 MINN E221 

Anti. 

',wee 

This co„ of Techni-talk comes to you through 
the courtesy of your General Electric tube distributor. 

NOTE: The disclosure of any information herein con-
veys no license under any General Electric patent and, 
in the absence of an express written agreement to the 
contrary, the General Electric Company assumes no lia-
bility for patent infringement (or any other liability) 
arising out of use of such information by others. 




