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GE WIRELESS REMOTE CONTROL SYSTEM II 
The transmitter portion of the 

General Electric remote control sys-
tem was described in the last issue. 
In this issue the receiver circuits will 
be discussed. A block diagram of the 
wireless remote receiver is shown in 
Fig. 1 and the schematic in Fig. 2. 

Receiver Circuit Analysis 
The remote receiver utilizes two 

receiver type vacuum tubes in con-
ventional circuitry. A ferrite rod an-
tenna, mounted with the receiver 
unit, incorporates a variable trimmer 
capacitor for means of tuning the 
antenna circuit. 

The signal, having been picked up 
by the antenna assembly, is amplified 
by a tuned r-f stage using a 6EW6 
pentode as an amplifier. The ampli-
fied r-f signal is coupled to the tri-
ode section of a 6EA8 by means of a 
high "Q" double tuned interstage 
transformer. The triode acts as a 
bias detector and since limiting must 
also be accomplished by the triode, a 
sensitivity control (R605) is used in 
the plate circuit.« This control allows 
the plate voltage of the triode to be 
adjusted so that plate saturation will 
occur with a predetermined ampli-
tude of input signal to the receiver. 

After detection, the audio signal is 
amplified and further limited by a 
power amplifier stage, using the pen-
tode section of the 6EA8, and is then 
applied across the coil of the reed re-
lay assembly. The applied audio sig-
nal causes a magnetic field to be de-
veloped in the relay coil which is 
modulated at an audio rate. 

Metal Reeds 
Since the metal reeds are located 

within the magnetic field of the coil, 
one of the reeds whose resonant fre-
quency corresponds to the selected 
audio frequency, is made to vibrate. 
Each of the four reeds, in the reed 
assembly, is resonant to a different 
frequency, 30cps apart, therefore 
each of the individual reeds cor-
responds to a different function of 
the remote system. 
The reed contact points are con-

nected to a corresponding sensitive 
relay coil, and when the system is 
idling the reed contact points are 
normally open. When the audio mod-

(Continued on page 11) 
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The new decade has often been 
called "The Soaring Sixties". This is 
an appropriate description. The per-
iod should see spectacular develop-
ments leading to the most exciting 
and rewarding period in our history. 

The long range future in the U.S. 
will be one of substantial economic 
growth and prosperity, with a few 
bumps but no major let-downs. This 
growth is soundly based on Amer-
ica's effective utilization of brains, 
manpower, materials and money plus 
a philosophy of investment for 
growth. 

Perhaps the most spectacular 
growth industry of our time is elec-
tronics. The history of past growth 
will extend into the Sixties. We'll see 
continued growth and innovation in 
the consumer electronics field as well 
as the rapid development of new 
technologies in electronics for mili-
tary, industrial, and space markets. 

Today, electronics is the fifth lar-
gest industry in the U. S. In 1959, 
manufacturers produced $9 billion 
worth of electronic goods. Distribu-
ting, serving and broadcasting rev-
enues amounted to another $5 billion, 
adding up to the impressive total of 
$14 billion. This was over three 
times the total ten years ago. In the 
next ten years the industry should 
more than double again — to about 
$30 billion. 

Electronic Product Market 

In the consumer electronics area, 
television will continue to be tremen-
dously important. Inventions are ex-
pected to make color TV more eco-
nomical and thus more widely used. 
Radical design changes may be ex-
pected as new types of screens be-
come available. Radios will continue 
to be very important, with wrist-
watch radios and transmitters a pos-
sibility.• 

Hi-fidelity phonographs will be 
even more widely used. New type 
recording devices to preserve both 
sound and picture of TV programs 
are possible consumer items. Elec-
tronic ovens, door openers, and elec-
tronic organs will become more pop-
ular consumer products. Electronic 
ignition systems for autos, plus elec-
tronic safety devices and traffic con-
trols may well be in the sights of the 
Sixties. Even phonevision may be-
come practical before many years go 
by — the combination of sight as 
well as voice in personal communica-
tion devices. 

PLANNING FOR SUCCESS IN 
THE SOARING SIXTIES 

By Andrew E. Kimball 
Manager, Marketing Research, Receiving Tube Department 

General Electric Company, Owensboro, Kentucky 

The following table illustrates the 
trend in the market of greatest in-
terest to service dealers. 

U.S. Service Market 
TV Sets in use (millions) 

1955 1960 1965 
32 52 65 

Radio Sets in use (millions) 
116 137 160 

Service & Parts Revenue (billions) 

$2.1 $2.5 $3.0 

The significant market growth 
facing service dealers presents both 
opportunities and challenges. Even 
in. times of market growth, many 
businesses fail. This is a character-
istic of our economy and is one of 
the conditions of our competitive 
free enterprise system which aug-
ments growth. The strongest and 
smartest competitors survive and 
the weakest firms with the least to 
offer die. 
The servicing industry faces the 

challenge of increasing competitiv-
eness within its own ranks. More 
than ever before, dealers will face 
this challenge. There will be plenty 
of opportunity in an enlarging mar-
ket, but the greatest rewards will ac-
crue to those who meet the challenge 
best. 

Market Opportunities 
A key to success in modern busi-

ness is the ability and willingness 
to look ahead at the market oppor-
tunities, recognize the changing con-
ditions and then set plans to be sure 
to earn a fair share of the market 
growth. 

The successful service dealer will 
want to plan for improvement in 
technical skills. New products and 
new designs dictate a need for con-
tinuing self-development. Help is 

provided by manufacturers, distribu-
tors, trade publications, technical 
books, and service associations. 
The successful service dealer will 

want to plan for improvement in 
sales skills. He will want to learn 
how to develop his market — pro-
mote his business, attract new cus-
tomers and keep them satisfied. 
These goals involve improvement in 
personal selling, in advertising and 
sales promotion, and customer rela-
tions abilities. 

Improvement Areas 
The successful service dealer will 

want to plan for improvement in 
business management skills, for ex-
ample, better accounting systems, in-
ventory control, expense control, hir-
ing and training technicians, and 
generally running a more efficient 
and tighter shop. Recognition of 
service dealers desire to improve 
their own skills in business manage-
ment and selling has prompted Gen-
eral Electric to provide our "Profit-
able Service Management" program. 
The successful service dealer will 

want to plan for improvement in 
business practices. Pricing for profit 
is a key factor. The following three 
principles are important to remem-
ber in pricing for profit. 
—Price fairly for both the customer 
and the dealer 

—Price competitively 
—Price so as to cover all costs (over-

head, depreciation, materials, sala-
ries)and provide an adequate return 
on money invested in the business. 
The future should be exciting and 

rewarding — but the reward will be 
greatest for those who recognize the 
opportunities, accept the challenges, 
and convert them into profitable 
realities. 

FULL LINE OF G-E 

A full line of General Electric 
audio tubes to deliver top perform-
ance in high-fidelity equipment is 
now available. 

This audio tube line is termed a 
"break-through in performance," and 
includes eleven receiving tubes speci-
fically designed to handle with top 
efficiency every tube function of 
high-fidelity equipment. 

All tubes feature 3-ply (rectifiers) 
and 5-ply (power output) plate ma-
terial. 
The eleven tubes in General Elec-

tric's audio line are: 5AR4, 6BQ5, 
6CA4, 6DZ7, 6L6GC, 7025, 7189A, 
7247, 7355, 7408 and 7581. 

AUDIO TUBES 

G-E audio tubes deliver top perfor-
mance in high-fidelity equipment. 
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AGC Circuits 
Addition of A.G.C. to G-E 805 series T and S 2 4 
Correction for Overload "U2" Receivers 10 6 
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12 1 

Camera Tube 
New Super-Sensitive G-E Camera Tube 
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Construction Details 2 6 
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Color TV 
Part I — Color Reproduction 5 6 
Part II — Construction of a Color Box 6 2 
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Part V — Color Signal Frequencies and 
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ation, Synchronous Detectors and 
Chroma Amplifiers 9 5 
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Part VI — Vertical Convergence System 
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Conversion to Larger Picture Tubes 
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PICTURE TUBE 
In maintaining its reputation for 

product quality the General Electric 
Company relies heavily on the serv-
ices of thousands of external sup-
pliers of raw material, some large, 
some small. In the case of many crit-
ical items to insure maximum qual-
ity control and continued improve-
ments the General Electric Company 
manufacturers its own raw materials 
and parts. In the electronic tube field 
this includes such important items 
as certain of its glass requirements, 
bases, filaments, lead wires, critical 
chemicals and many others. In this 
article the General Electric manufac-
tur of phosphor, an important pic-
ture tube ingredient, is described. 
The story of television is not com-

plete without a chapter on phosphor 
and its function in a television pic-
ture tube. Briefly a phosphor is a 
material which is capable of absorb-
ing certain kinds of energy (ultra-
violet, x-rays and cathode rays are 
examples), then releasing this en-
ergy in the form of visible light. 
When the exciting energy is ab-
sorbed, a slight change occurs in the 
structure of certain atoms in the 
phosphor. The light is emitted as the 
atom returns to its original struc-
ture. This sequence of events is 
called the process of luminescence. 
The screen is made up of a uni-

form thin layer of fine phosphor par-
ticles. A fourteen-inch screen con-
tains over three billion of these fine 
particles. A screen is formed by 
allowing the phosphor powder to set-
tle out of suspension onto the face-
plate of the glass bulb, then carefully 
decanting the liquid and drying. 
A phosphor in general is composed 

of two essential parts: one is the 
base material or "matrix" while the 
other is the "activator" which is a 
specially chosen impurity incorpor-
ated into the base material in very 
small amounts at very high temper-
ature. Often, and this is true of 
those phosphors used in picture 
tubes, a second special activator or 
"co-activator" must be used to enable 
the activator to locate properly in 
the matrix. 
The quality of a picture tube phos-

phor is determined by the processes 
used by the phosphor manufacturer 
and the controls he exercises over 
these processes, just as the quality of 
the television picture tube is deter-
mined by the tube manufacturer's 
choice of materials (including, of 
course, phosphor) and processes and 
the effectiveness of his controls. 

General Electric television picture 
tube phosphors are engineered and 
produced at Cleveland, Ohio, in facil-
ities especially designed for phos-
phor operations. Here, critical con-
trol, as shown in the pictures, of 
the entire manufacturing process as-
sures the quality of General Electric 
picture tubes. 

PHOSPHORS ARE MADE 
"Research, technical design, and manufacturing control 
are three keys to product quality. To these add liberal 
amounts of tested raw materials and mix well for utmost 
customer satisfaction." 

Particle Size 

Particle size distribution has a sig-
nificant effect on screen appearance. 
Here, a technician is shown measur-
ing the particle size of a General 
Electric picture tube phosphor using 
the recording sedimentation pan 
balance, a device developed by G-E 
engineers. 

Pure Materials 

Because extremely pure raw mate-
rials are required to assure bright 
picture tube screens, ultra-sensitive 
methods of chemical analysis have 
been developed in this laboratory. 

Screen Settling 

An engineer in the phosphor plant is 
shown checking the screen settling 
properties of a new phosphor de-
signed to improve the brightness 
and appearance of picture tubes. Be-
fore acceptance a lot will be sent to 
the tube factory and subsequent 
tests on production equipment will 
determine acceptibility. 

Phosphor Color Mix 

A technician employs a demountable 
tube (an evacuated mechanical de-
vice simulating an operating tube) 
to evaluate phosphor color mix 
against a color standard plaque. This 
permits blending to desired stand-
ards and permits "lot to lot" uni-
formity. 

Color Control 

The engineer is operating a General 
Electric recording spectroradiometer 
used for color control of electronic 
phosphors. It can measure color 
many times more accurately than the 
human eye. 

se, 
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Turn Time into Dollars 
Your time is the most important thing you 

have to sell. Make every minute count, by 

organizing your working day for profits! 

General Electric's new Service Call Board 

makes this easy for you. At a glance, you are 

told what calls you must make, where and 

when . . . pick-ups and deliveries that are 

scheduled ... customers to be seen or phoned. 

Everything is down in black and white. 

No more pocket reminder slips, easily lost; 

no more trying to carry dates and hours in 

your head! With the Service Call Board, your 

day, week, month are efficiently programmed 

in advance. Study the picture and descriptive 

facts below and at right. Then use the con-

venient coupon to order! Distributor Sales, 

Electronic Components Division, General Elec-

tric Company, Owensboro, Kentucky. 

TV-RADIO SERVICE CALL BOARD 

TIME MONDAY 

Halvorson 106 Main 
pick up set 

10. 00 J. Watts 8 Bayside 
Service call 

9 oo 

12 00 

I.00 

2 oo 

300 

4 oo 

5.00 

11 00 
Sam Caldwell brin9n9 

portable to shop 

AsSn. LUNCH 

HAVE DownEy Ty Fumy 
TO iNsRect at snob. 

Pew- DEERS 16 park 

service cell vie% 
ENDttse, 
O p 40"N e' k CALL 

eEws I‘i Gir 
...cive 'r se+ ard 

TU ES DAY 

DELIVER REPAIRED MI-PI 
To APEX ("Lug 

MRS. OuNN, ASIR.IYEYY4Ss 
Hew 21 inch TUBE 

MAPES, 816 Washinft+,..., 
Pick up sEr 

Y.M.C.A -check 
Speaker system 

CALL YOUR G-E TUBE DISTRIBUTOR FOr 

WEDNESDAY 

• 
Call CLARK (nain3o2i) 
about repairing TV 

Pick Lip Set at ROCKWOoD 
CAFE 

ER VICE 



1.141EW GE SERVICE CALL BOARD! 
Big (21 1/2 " by 14"), easy to see 
and read. 

Notched at back to mount on 
shop wall at eye level. 

Write, erase—write, erase— 
again and again on transparent 
plastic roll-around cover! 

HERE ARE 

THREE WAYS TO 

USE THE SERVICE 
CALL BOARD: 

• Crayon and erasing tissues are 
supplied with every General 
Electric Call Board. 

MORNING 

rI m e, 

9:0 0 

- 9:30 

10:00 

,1 a 

^ J. 
• ...I ierIrk. 

A 

D•IN "nn.q ..end 

CneCe r00E srpc 

Strongly made in every way. 
The special tough plastic writing 
cover lasts and lasts. Hand-
some, neat, modern! 

MONDAY 

J.Tumet 6,8 Lombok/4'1e*Ip- 900 

Reg JefeS, 200 Me* e -eeeulce 9.-30 fat* 9orei -A »trine 
Mpr.Johnsoo, 4o ciffy - Pie7ilbs /0:00 

TUES 

200 M TUES 

Pet' Joges , ee St - 5'4'C// Joitér 9beee-Aiftetrif 
MRS. J.4oeses, 40 C1.4Y ll. - new ',creed run IlLIUMMilig, Jae efflémir 

.-. 

MONDAY 

638 Lambe'', - PrcIe ap ref 

7 e 
>ç, 

Mel« 

WM, 

10 ti ia 11 

1 . 
if 18 19 20 

)6C, 

IBM IBM MR BIM MMI BM MI! 

• SEND 10 OF THESE PLUS $3 TO RECEIVE 

YOUR CALL BOARD! Fill out and mail the 
coupon (right) enclosing $3, also 10 carton-

ends with type number of the popular, fast-
moving G-E 613Q7-A. Mail direct to Chicago 

warehouse address given on the coupon. 

*HIS OFFER EXPIRES 

JULY 31, 1960 

General Electric Company 
3800 N. Milwaukee Ave., Chicago 41, Ilk. 

Enclosed is $3, also 10 General Electric 6BQ7-A carton-ends. In return, ship 
me prepaid one new G-E Service Call Board. 

MY NAME 

STREET ADDRESS 

CITY AND STATE 

73-ogress Is Our Most Important Product 

GENERAL& ELECTRIC - 
319-301 



NEW "SHADOW GRID" 6FG5 

NEW "SHADOW GRID" 6FG5 
radio and teTevi sion tube. 

The football concept of a "block-
ing back" is used by General Electric 
in a new type of receiving tube con-
taining an extra grid. 
The tube is registered as the 6FG 

5, and is known as a "Shadow Grid" 
pentode. The extra grid is placed 
directly in front of, and precisely 
aligned with, the screen grid. It is 
grounded to the cathode and thus 
tends to repel electrons flowing from 
cathode to anode. As a result, the 
electrons are diverted around the 
wires of the screen grid. In effect, 
the additional grid partially shields 
each wire of the screen grid from 
the flowing electrons, and no elec-
trons strike the screen grid directly. 

This reduces screen current and 
opens the door to new standards of 
performance. Plate-to-screen current 
ratios as high as 60-to-1 have been 
obtained with this design — thus 
drastically reducing screen dissipa-
tion. 
The first practical advantage of 

this "Shadow Grid" tube to the 
equipment manufacturer is to per-
mit operation of the screen al. the 
same voltage as the anode by tying 
the screen grid to the plate supply, 
thus completely eliminating the need 
for a dropping resistor and by-pass 
capacitor. 

Another advantage lies in the fact 
that reduction in screen current per-
mits exceptionally low noise figures 
as compared with -standard pentodes 
used in VHF television tuner 
service. 

Further, higher transconductance 
is achieved with this new tube, mak-
ing it feasible in some cases to re-
duce a three-tube IF strip to two. 

Basic development work at Gen-

eral Electric's Receiving Tube De-
partment in Owensboro, Ky., cen-
tered around usage of the 6FG5 in 
VHF television tuner applications. 
Screen voltages varying from 135 
to 265 volts d-c are usable, provid-
ing flexibility for equipment design-
ers in aiming for significant cost 
savings. 

Since with the "Shadow Grid" 
tube design the screen current will 
increase only slightly with changes 
in either screen or plate voltage, the 
transconductance of this kind of 
tube can be increased to allow addi-
tional reduction in noise figures as 
required by equipment designers. 
Average characteristics of the 

type 6FG5 are listed at 9500 mi-
cromhos transconductance, 9 ma 
plate current, 0.42 ma screen cur-
rent, plate and screen voltage of 250 
volts d-c, with minus 0.2 volts on the 
control gird, and cut-off at minus 5 
volts. Grid-to-plate capacity is re-
duced considerably, to 0.02 mmf, 
which helps eliminate band-pass 
"tilt" problems. 
The new shadow grid structure 

also may offer improved service in 
AGC circuits. This would become 
possible if or when the new grid is 
brought out to a separate pin connec-
tion instead of being connected in-
ternally to the cathode—thus allowing 
separation of the signal and AGC 
bias points and minimizing cross-
modulation. 
The "Shadow Grid" tube is ex-

pected to be used in a wide variety 
of electronic equipment. 

o 
  ks..) o 

0 0 

SHADOW GRID IA) diverts electron flow 

around screen grid 113 of General Electric's 

new 6FG5 — thus drastically reducing screen 

current and opening door to new standards of 
receiving tube pentode performance. With this 

design, the screen grid can be tied directly to 
the plate voltage supply, eliminating dropping 

resistors and by-pass capacitors. Also, the re-

duction of screen current permits exceptionally 
low-noise pentode operation. 

BENCH 

me'TES AL 
H V Insulator 

I had a Motorola model #21T58MGA 
come in the shop with a high voltage 
leak at the bottom of the 3A3 HV 
Rectifier. After changing the two re-
sistors at the bottom of the 3A3 and 
putting corona dope under the bottom of 
the HV Rectifier it still had the same 
arc over to the bottom of the metal 
cabinet. To correct this, I cut a strip 
of linoleum about six inches square and 
slid it under the 3A3. This can be done 
without removing any screws. 

Howell's Radio & TV Service 
1619 Gorman Street 
San Antonio 2, Texas 

Screws and Nuts Replaced Quickly 
Often screws and nuts are difficult to 

replace due to close quarters. This is 
easily accomplished by scraping wax 
from the outside of paper condensers 
then placing wax in slot of screw and 
pushing screwdriver into it. This will 
hold the screw for easy replacement. 
For nuts, simply apply some of the wax 
around the outside rim then place nut 
in the holder and proceed to replace 

in set. Glenn F'. DePoe 
445 N. Morris Street 
Waynesburg, Pennsylvania 

Slipping Tuner Turrets 
In some of the early turret tuners it 

was common for the turret to slip on the 
shaft causing improper channel indica-
tion. 
The factory had suggested drilling a 

small hole through the turret and shaft 
and pinning them with a nylon or fiber 
rod. 
I have found a much easier repair 

which can also be used on other tuners 
where the shaft slips in relation to a 
turret or wafer. 

First: Set the turret or wafer and 
selector knob for proper indexing. 

Second: Apply one of the new epoxy 
resin glues to both turret or wafer and 
the shaft. 
Epoxy resin glue hardens almost im-

mediately and makes a permanent re-
pair which is imposible to break even 
with force. 

William J. Praetz 
203 Covert St. 
Brooklyn, New York 

Instrument Protection 
Pieces of foam rubber about half-inch 
thick cemented on the bottom of test 
instruments eliminate needless jarring 
and shocks during movement. This re-
duces the posibility of cracked cases 
and thereby prolongs the instrument's 
useful life. 

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

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 unlimited 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. 
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G-E ST-16A Color Alignment Generator 
I-F Alignment I 
I-F Alignment II 

Snivets 

Description and Photos 

Snow 

TV Receiver Noise 

Sporker 

Sparker to Check for "Gas" or "Air Leaker" 

Speaker Enclosures 

General Electric "Stereo Classic" Speakers, 
Speaker Systems and Speaker Enclosures 

Speakers 

General Electric Model 1201D Loudspeaker 
General Electric "Stereo Classic" Speakers, 

Speaker Systems and Speaker Enclosures 
TV — Speaker Phasing 

Stereo Components 

High Fidelity Tuner 
"Stereo Classic" Preamplifier 
"Stereo Classic" High Fidelity Tone Arm 
"Stereo Classic" Speakers, Speaker Sys-

tems and Speaker Enclosures 
Variable Reluctance High Fidelity 

Cartridges 

Stereo Hum Problem 

Part I 
Part II 
Part III 
Part IV 
Part V 
Part VI 

Successful Service Management 

1959 Business Outlook — A. E. Kimball 
Dealer Modernization — H. B. Nelson 
Electronic Components Preview of 1959 — 

L. B. Davis 
Increased Electronic Business Forecast for 

1960 — L. B. Davis 
Planning for Success in the Soaring 

Sixties — Andrew E. Kimball 
Profile of the "Boss" — L. M. Robb 
"Swim — or Sink!" — G. E. Burns 
The Interrelation of Large and Small 

Business — Senator J. Sparkman 
You and Your Customers — 
W. F. Greenwood 

Sweep Transformer Replacement 

TV — "EE" Sweep Transformer 
Replacement 

Sync Signals and Circuits 

Synchronizing Pulses and Circuits 

Techni-Talk Index 

Complete Index of Techni-talk Vol. 1, No. 1 
thru Vol. 10, No. 2 by issue 

Complete Index of Techn-talk Vol. 1, No. 1 
thru Vol. 12, No. 2 — by subjects 

Tele-Clue Index 

Tele-Clues Index 

VOL. No. 
8 6 
1 6 
2 2 

7 3 

4 1 

5 1 

11 2 

1 6 

11 2 
11 4 

11 3 
11 1 
10 6 

11 2 

10 5 

11 1 
11 2 
11 3 
11 4 
11 5 
11 6 

10 6 
11 3 

11 1 

12 1 

12 2 
11 6 
10 5 

11 2 

11 4 

11 1 

2 1 

10 2 

12 2 

4 5 

Tele-Clues 

No. 1 thru 8 
No. 9 thru 16 
No. 17 thru 24 
No. 25 thru 32 
No. 33 thru 40 
No. 41 thru 48 
No. 49 thru 56 
No. 57 thru 64 
No. 65 thru 72 
No. 73 thru 80 
No. 81 thru 88 
No. 89 thru 96 
No. 97 thru 104 
No. 105 thru 112 
No. 113 thru 120 
No. 121 thru 128 
No. 129 thru 133 
No. 134 thru 140 
No. 141 thru 148 
No. 149 thru 155 
No. 156 thru 162 
No. 163 thru 170 
No. 171 thru 180 
No. 181 thru 188 
No. 189 thru 194 
No. 195 thru 202 
No. 203 thru 207 
No. 208 thru 213 
No. 214 thru 221 
No. 222 thru 228 
No. 229 thru 235 
No. 241 thru 251 
No. 252 thru 262 
No. 263 thru 273 
No. 274 thru 284 

Tele-Clue Schematics 

"N" Chassis 
"S" Chassis 
"MM" Chassis 
"U" Chassis 
"M4" Chassis 
"U-3" Chassis 
"U-4" Chassis 
"M-5" Chassis 

Tele-Tips 

No. 1 thru 5 
No. 6 thru 10 
No. 11 thru 15 
No. 16 thru 20 
No. 21 thru 25 
No. 26 thru 30 
No. 31 thru 35 
No. 36 thru 39 
No. 40 thru 43 
No. 44 thru 47 
No. 48 thru 51 
No. 52 thru 55 
No. 56 thru 58 
No. 59 and 60 
No. 61 
No. 63 and 64 
No. 65 
No. 65 thru 67 
No. 68 and 69 
No. 70 
No. 71 
No. 72 and 73 
No. 74 and 75 
No. 76 
No. 77 

VOL. No. 

1 5 
1 6 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
4 1 
4 4 
4 6 
5 1 
5 3 
5 4 
5 5 
5 6 
6 2 
6 3 
6 5 
7 2 
7 3 
7 5 
9 5 

10 1 
10 3 
11 2 
11 3 
11 4 
12 1 

7 1 
8 1 
8 3 
8 4 

10 5 
10 6 
11 5 
11 6 

2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
4 1 
4 4 
4 6 
5 3 
5 4 
5 5 
5 6 
6 3 
6 5 
7 2 
7 5 

10 1 
10 3 
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Test Equipment 
AM Signal Generator in Place of Cross-
Hatch Generator 

Capacitance-resistance Bridge 
Cathode Ray Oscillograph — 1 
Cathode Ray Oscillograph — 2 
G-E ST-16A Color Alignment Generator 
Signal Generator — 1 
Signal Generator — 2 
Tube Tester 
Vacuum Tube Voltmeter 

Transistors 
Transistor Theory 
How to Make a Transistor Tester 

Transistor Tester 

G-E Transistor Tester 
How to Make a Transistor Tester 

Tube Testers 
How to Get the Most Out of Your Test Equip-
ment — Tube Tester 

Tuners 
G-E Model FA-10 and FA-12 Hi-Fi Tuner 
The G-E UHF 103 Tuner — I 
The G-E UHF 103 Tuner—II 
The Head-End — 1 
The Head-End — 2 
UHF Converters or Tuners 

TV Antennas 
Television Reception 1 
Television Reception 2 
UHF Antennas 
UHF Antenna Installations 

TV Channel Frequencies 
Complete list of channel frequencies 
Nationwide Table of TV frequency assign-
ments (1952) 

TV Circuit Description 
D-C Restoration 
Deflection Circuit Waveforms and RF 
Power Supplies 

Horizontal AFC Systems 
Horizontal Deflection Circuits and Kickback 
Power Supplies 

Synchronizing Pulses and Circuits 
The Head-End — 1 
The Head-End — 2 
Video Detector, A.G.C. and Video Amplifier 
Vertical Sweep Circuits 

TV Picture Tubes 
Aluminized Picture Tube Replacement 

Guide 
Part I — Phosphor Specifications and 

Implosions 
Part II — Electron Gun and Gun Defects 
Part III — Gun Defects continued and 

Cathode Images 
Part IV — Construction of a Picture Tube 

Tester 
Open Heaters Due to Arc-Over 
Replacement of 21AP4 Metal with 21ZP4-B 

Aluminized Glass Picture Tube 

TV Receiver Noise or Interference 

TV Receiver Noise 
TV — "U-3" Apparent Ignition Interference 

VOL. No. 

4 2 
1 3 
2 3 
2 4 
8 6 
1 6 
2 2 
1 2 
1 5 

8 1 
10 6 

8 1 
10 6 

1 2 

11 3 
5 3 
5 4 
1 3 
1 4 
5 2 

1 1 
1 2 
5 2 
6 4 

4 3 

4 3 

1 6 

2 3 
2 2 

2 4 
2 1 
1 3 
1 4 
1 5 
1 6 

5 5 

4 4 
4 5 

4 6 

5 1 
7 5 

7 6 

4 1 
11 2 

TV Reception 

Report on UHF Reception 
The Antenna — 1 
The Antenna — 2 

TV Service Guide 

Volume 3 

TV Service Manuals 
1960 TV Manuals and Subscription Coupon 

TV Service Notes 
Excessive Width — "U2" Receivers 
Power Tuning Repairs — "U2" Receivers 
Correction for Overload on Strong Signal — 
"U2" Receivers 

Replacement Sweep Transformers 
Apparent Ignition Interference On "U3" 

Receivers 
Removal of the Metal Back on "M4" 

Models 
Electrical Safety Test 
Excessive Width — "M4" Sets 
Slippage in Fine Tuning Control 
Horizontal Jitter in "M4" Television 

Receivers 
Speaker Phasing on 2-Speaker and 

3-Speaker Models 
Color Receiver — Models: 21T500, 21C700 
and 21C701 

1960 TV Manuals 
"U2" Chassis Vertical Sync Buzz Trouble 

TV Signal Description 
Synchronizing Pulses and Circuits 

TV Sound Systems 
Delta Sound System 
Repair of Ratio Detector Transformers 

TV Test Tubes 
8YP4 Universal Picture Tube 

UHF Reception 
Report on UHF Reception 
UHF Antenna Installations 

VOM & VTVM 

How to Get the Most Out of Your Test Equip-
ment —VOM—How to Make HV-Multiplier 

How to Get the Most Out of Your Test Equip-
ment — Vacuum Tube Voltmeter 

Vertical Circuits 

Kill that retrace — Vertical 
Vertical Sweep Circuits 

Video Amplifiers 
Video Detector, A.G.C. and Video Amplifier 

Video Detectors 

Germanium Diodes in Video Detector 
Circuits 

Video Detector, A.G.C. and Video Amplifier 

What's Wrong with This Picture? 

What's Wrong With This Picture? 
What's Wrong With This Picture? 
What's Wrong With This Picture? 

VOL. NO. 

5 2 
1 1 
1 2 

11 1 

11 6 

10 5 
10 6 

10 6 
11 1 

11 2 

11 2 
12 2 
11 3 
11 3 

11 4 

11 4 

11 5 
11 6 
11 6 

2 1 

10 3 
10 5 

10 6 

5 2 
6 4 

1 1 

1 5 

1 4 
1 6 

1 5 

2 3 
1 5 

11 2 
11 3 
11 4 

Copies of all issues are still available. If you are miss-
ing any copies and cannot obtain them from your dis-
tributor, send five cents for each issue to: Editor, Techni-
Talk, General Electric Company, 316 E. Ninth Street, 
Owensboro, Kentucky. 

10 



SERVICE NOTES 

• 

e 

TELEVISION— Electrical Safety Test 
In a recent letter from a distributor, 

it was brought to light that it is possible 
through some service fault to create 
a hazardous condition in the trans-
formerless type chassis often used in 
portable sets. With a little effort, serv-
ice men can check each set before 
handling it back to the customer, thus 
insuring him against any possibility of 
injury. 
The following procedure appeared 

in the "Q3" Final Service Manual: 
Should the receiver become dam-

aged, or the chassis removed to effect 
repairs, or for any other desirable 
reason, the following advised safety 
test should be performed. 
The receiver on which the safety 

test is to be made must be in good 
operating condition and completely 
assembled. 
With no power applied to the re-

ceiver, short the two prongs of the 
power plug together and connect one 

RADIO —  Motor boating in Transistor 
A slow rate of audio oscillation or 

motorboating may occur in several 
models of transistor radios if the fil-
ter electrolytic, connected in series 
with the resistor across the battery, 
drops below a certain value. The mo-
torboating is eliminated when fresh 
batteries are installed but reoccurs 
if the batteries run down slightly. 
Therefore, if a customer complains 
that motorboating appears within a 
short time after batteries have been 
replaced, check the electrolytic ca-
pacitor or install an additional one 
in parallel. 

probe of an ohm-meter to the shorted 
prongs of the power plug. 
The power switch of the receiver 

should be "On" and the channel sel-
ector knob and one of the primary 
control knobs (contrast, vertical, 
brightness, or volume) removed. All 
built-in antennas should be connected 
to their proper connections on the 
antenna terminal board. 

All readings obtained between the 
power plug and the following listed 
points should be over 125,000 ohms 
to be considered within the safety 
limits. 

1. Cabinet body (to insure proper 
contact use a cabinet back re-
taining screw for test point). 

2. Each individual antenna terminal. 
3. VHF tuner selector shaft. 
4. One of the primary control shafts. 
5. Handle. 
6. Rear chassis foot. 
7. Interlock retaining screw. 

Radios 

After this has been done, check 
the operation of the radio at reduced 
battery voltage. (A variable power 
supply is handy for this.) The fol-
lowing table lists some transistor 
models which may be prone to mo-
torboating if the electrolytic value 
drops too low: 
MODEL CAPACITOR RECOMMENDED 
NUMBER SYMBOL No. VALUE 
P715 
P765 / C12 

P720 C15 
P725A C16 
P745 C16 
P750 C16 

100 mf. 

175 mf. 
175 mf. 
50 mf. 

175 mf. 

Techni-talk SUGGESTION AND INQUIRY COUPON 
If you would like to receive additional information on some 

specific G-E Electronic Component, just clip out this coupon, write 
in the material desired, and send it to the Editor. Information, if 
available, will be sent to you by return mail. 

Please check your name and address on the reverse side. Make 
any necessary corrections below. . - 

Name  

Street Address  

City, Zone No. and State 
If you expect to move within next two months, pleaJe print-now address above. 

If you are receiving duplicate copies, please check this box [7] and indicate 
mailing list number which appears at lower left corner of the address area on 
each copy you receive. 

• 

• 
-at» 

Have trouble holding 
record changers and 
TV or radio chassis in 
servicing position? The 
new G-E Chassis Jack 
can help you. Ask 
your distributor for 
ETR-1470. 

Have trouble holding 
picture tubes in view-
ing position? Use G-E 
Nek-Rest. Quickly ad-
iustable for all size 
tubes. Available at 
your distributor. Ask 
for ETR-1169. 

G-E WIFELESS REMOTE SYSTEM 
(Ccntinued from page 1) 

ulated magnetic field excites one of 
the reeds and causes it to vibrate, 
the reed contact is closed for each 
half cycle of reed vibration. This 
action causes a current to flow 
through a corresponding sensitive 
relay coil and the sensitive relay arm 
is made to pull in by the magnetic 
field built up in the relay coil. This 
closes the contact points of the relay 
and thus causes the proper function 
to be activated. 
The off-on function is performed 

by a two position latching relay con-
tained in the Remote Receiver. This 
operates in conjunction with the TV 
receiver off-on switch. The channel 
select function is performed by com-
pleting the a-c Power loop needed 
to supply power for the power tuning 
motor mounted in the TV receiver. 
The increase volume or decrease 

volume function is performed by sup-
plying power to an a-c reversible 
motor. The motor is mechanically 
coupled to a variable potentiometer 
(R615) which when varied, changes 
the screen voltage available to the 
4.5 MC Audio I-F amplifier tube in 
the TV receiver. 
The remote receiver unit contains 

its own transformer power supply 
utilizing a germanium diode in a half 
wave rectifier circuit for the B+ 
supply. An octal plug and socket is 
used to interconnect the remote re-
ceiver with the TV receiver, and 
Pins 2 and 5 of the socket are used 
for the 120 Volt a-c supply to the 
remote unit. 
The power to the remote unit can 

be turned on or off by a slide switch 
located just above the antenna input 
terminals on the back of the TV re-
ceiver, and Pins 2 and 5 of the socket 
are used for the 120 Volt a-c supply 
to the remote unit. The power to the 
remote unit can be turned on or off 
by a slide switch located just above 
the antenna input terminals on the 
back of the TV receiver. 

Under normal conditions the re-
mote receiver unit should be left 
turned on so that it may receive the 
control signals sent out by the re-
mote transmitter unit, however if it 
is planned not to use the unit over an 
extended period it can be turned off. 

Color Dot 

Macinifier 
ETR 1761 

Adequate magnifica-
tion makes individ-
ual color dots visible 
on Color Picture 
Tube. 
Dot visibility makes 
more accurate "pur-
ity" adjustments 
possible. 
Can also be used to 
check phono needles 
for wear. 

tubes 
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G-E Service Cases Now Have Suggested Tube Inventory 

All three G-E Service Cases now 
contain a suggested inventory list 
packed in each case. The list includes 
most tubes used in television receiv-

ers both old and new. Tube types 
used exclusively in color TV receiv-
ers are indicated with an asterisk. 
This list combined with your own 

ETR-2156 ETR-2155 
Tube Inventory List for Special "160" Tube Inventory List for Service Master 
Service Case. "240" Service Case. 

ETR-1478 
Holds 85 Miniatures, 39 GT types and 
38 Large Glass Tubes. 

ETR-1477 
Holds 126 Miniatures 54 GT types 
and 48 Large Glass Tubes. 

li 
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experience, will help you fill your 
service case most adequately for the 
particular type of field work you do. 

ETR-2157 
Tube Inventory List for Giant Service 
Case. 

ETR-2071 
Holds 189 Miniatures 128 GT types 
and 48 Large Glass Tubes. 
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