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PREVIEWS of new sets Admiral 
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Admiral Model TS -22M41 
Chassis 20T6 

This metal 21" table model represents 
eleven models which use the same chassis. 
It's equipped with Son -R remote control -a supersonic signal system for turning 
the set on and off, selecting one of three 
volume ranges, and changing channels. 
Manual operating controls are located to 
the right of center, both above and below 
the screen. When not in use, the remote 
control transmitter is stored in a recessed 
cavity on the right side of the cabinet. 
The safety glass can be removed for 
cleaning after removal of the four screws 
holding the trim strip along its top edge. 

Available as a VHF version only, the 
19 -tube chassis is equipped with a power 
transformer, circuit breaker (protecting 
the B+ supply), and a 1 3/4" length of 
#26 wire (protecting all tube filaments 
except those of the remote tuning unit). 
All setup controls are mounted on the 
rear apron of the chassis, and are clearly 
marked for easy identification. 

A fairly long screwdriver, having a 
thin shank and narrow blade, is required 
for making the channel -programming ad- 
justments. An access tube guides the 
screwdriver to the cam for the channel 
to which the set is tuned. Rotating a cam 
counterclockwise will cause the tuner to 
stop on the associated channel; rotating 
it clockwise will allow the channel to be 
skipped. 

The major difference between this 
chassis and other new Admirals is the 
substitution of selenium rectifiers for a 
5U4. (See photo of the right side of the 
chassis.) Also note the addition of remote - 
control receiver circuits in front of the 
transformer. The 6BJ8 triple diode in the 
remote control circuit is the only uncom- 
mon tube in the receiver. The printed 
board shown in this same photo contains 
all of the deflection circuits except the 
AFC and damper stages. 

The printed board on the left side con- 
tains the remaining stages, including the 
horizontal AFC dual selenium diode. The 
board itself has no foil pattern shown on 
the top side, as do those in some other 
new Admiral sets. The audio output 
transformer has socket -type terminals to 
receive the plug ends of the speaker leads, 
thereby simplifying chassis removal. 
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Andrea . ...... ....... ..... PREVIEWS of new sets 
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I 

Andrea Model 2LBVS-323-1 
Chassis VS -323-1 

Here's one of ten models using the 
same chassis and a 23", 110° Pan-0- 
Ramic picture tube with bonded safety 
shield. Operational controls (including 
bass and treble) are mounted to the left 
and right of the tube, above the speaker 
baffles. 

Spacious is the word that best describes 
the inside of the cabinet. All setup con- 
trols are easily accessible, but unmarked. 
A phono jack and switch are provided on 
the rear of the chassis, permitting the 
audio and power -supply sections to serve 
as one channel of a stereo system. When 
removing the chassis, it's necessary to 
remove both control panels from the in- 
side of the cabinet. In addition, don't 
forget the two screws at the top of the 
picture tube, which secure it to the front 
of the cabinet. In order to make it easier 
to transport the chassis, the right control 
panel can be held by the two screws on 
the right side of the high -voltage cage, 
while the left panel will fit under two 
screws along the top left edge of the 
chassis. When the panels are thus secured, 
the chassis rests easily on its right side 
for servicing. 

The three -speaker sound system em- 
ploys low-, mid-, and high -frequency 
speakers with a crossover network for 
full -range sound output. Each speaker 
has its terminals identified by a colored 
paint dot as a guide for proper phasing, 
should it become necessary to disconnect 
the original circuit. 

The horizontal sweep circuits are all 
concentrated in the left rear section of 
the chassis. A 6CG7 is used in the pulse - 
width AFC -oscillator circuit. The hori- 
zontal drive -control circuit is a little 
unusual in that it varies the signal division 
of two series -connected capacitors which 
form the coupling circuit to the hori- 
zontal output stage. The only fuse used, 
a 1/4 -amp, slow -blow type located inside 
the high -voltage cage, protects the sweep 
circuits. 

The 18 - tube, transformer - powered, 
conventionally - wired chassis is as spa- 
cious in layout as the cabinet. The only 
servicing problem you're likely to en- 
counter stems from the location of the 
tubes used in the video IF, video output, 
keyed AGC, and vertical stages. These 
are located beneath the picture tube and 
directly in front of the cage, making it 
difficult to find their locating guides. 

PHONO 

/INPUT 

CHASSIS 
--NUMBER 

TV STEREO 

6-SWITCH 
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PREVIEWS of new séts DuMont 
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DuMont Model "Colony" 
Chassis RA -601A 

This 21" model is one of 12 which use 
a 21" or 24", 90° picture tube and either 
the RA -600A or RA -601A chassis. The 
RA -601A chassis incorporates DuMatic 
wireless remote control, while the RA - 
600A employs a wired system. Exposed 
controls include a power -tuning push- 
button, "do - it - yourself" fine tuning 
(Perma-tune), and volume control with 
push-pull off -on switch. A control -panel 
door hides the bass, treble, brightness, 
contrast, fringe -lock, vertical hold, and 
horizontal hold controls as well as the 
TV -phono switch. 

The rear view of the set reveals a two- 
piece, 18 -tube TV chassis separated by 
the 7 -tube remote control chassis. The 
AGC delay control varies fixed RF bias, 
while the Dumonitor acts as a conven- 
tional AGC control. The horizontal size 
control, in the horizontal output tube's 
screen -grid circuit, varies the gain of the 
stage. 

The remote control and TV chassis are 
both transformer -powered, convention- 
ally -wired units. The TV power supply 
is a little unusual in that the filament 
circuit of the 5U4 is protected by a length 
of #26 wire. Other protective devices 
include the normal filament fuse wire, an 
N -type 7/10 -amp B+ fuse, and a 3/10 - 
amp sweep -circuit fuse (inside the cage). 
The only uncommon tube used is the 
EZ81/6CA4 rectifier in the remote re- 
ceiver chassis. The battery -powered re- 
mote transmitter uses a transistorized RF 
oscillator to drive a transducer, which 
converts the RF signal into supersonic 
sound waves and radiates them to the 
receiver. 

Except for the power supply, all the 
TV and power -tuning circuitry is located 
on the vertical chassis. The silicon rec- 
tifier pointed out is used to supply direct 
current for the remote volume -control 
motor. Program indexing is accomplished 
by a series of adjustable nylon cams that 
can be rotated to lock in either of two 
positions 180° apart. 

Due to the compact mounting of the 
vertical chassis, it's virtually impossible to 
change tubes in the horizontal sweep cir- 
cuit, since they are located in front of the 
high -voltage cage. Don't overlook the 
spring clip holding the horizontal output 
tube base. The shaftless control in the 
right front corner is the direct -coupled, 
motor -driven remote volume control. 
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Packard -Bell PREVIEWS of new sets 

HEIGHT 

VERT LIN 
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CIRCUIT 
BREAKER 

CONTRAST 

Packard -Bell Model 23DK1 
Chassis 98D8 

Here's a 53" piece of home entertain- 
ment that falls into the "has everything" 
class. The 23", 110° picture tube with 
bonded safety shield may be hidden be- 
hind a sliding, roll -up door the first time 
you encounter this set. All controls are 
located in a wired remote control unit. 
The function selector, audio controls, and 
master off -on switch are a part of the 
AM -FM radio chassis housed under the 
left -lid; the record -changer compartment 
is on the right side. 

From the back, you'll see a vertically - 
mounted chassis loaded with controls. 
While they aren't identified on the chassis 
itself, a guide to their functions and lo- 
cations is given on the tube placement 
chart glued to the high -voltage cage. The 
picture fidelity control varies the high - 
frequency attenuation of the video signal, 
and the ANI (automatic noise inversion) 
control regulates the bias on a noise - 
inverter stage. Note the reversed position 
of the tuner and the location of the oscil- 
lator adjustment hole. 

The 21 -tube, conventionally -wired TV 
chassis is transformer -powered and uses 
a circuit breaker in series with the AC 
line. A 5V3 is used as the low -voltage 
rectifier. The 6V6 audio output tube sup- 
plies signal only to the remote -control 
unit speaker and an external speaker jack. 
Except during remote listening, all sound 
is fed equally to both stereo preamps. In 
the event the chassis is taken to the shop 
for service, it is advisable to take the 
amplifier and radio chassis also, due to 
the numerous circuits affected by the 
interconnecting leads. 

The radio chassis is an 8 -tube AM -FM 
unit which receives its power from the 
amplifier chassis. In addition to the radio 
circuits, it contains all tone -compensation 
networks and a pair of stereo preamps. 
(Incidentally, a cathode follower is em- 
ployed as a final stage in each of the 
preamp circuits.) The FM section uses a 
matched pair of 1N541 crystal diodes in 
the discriminator stage. 

The amplifier contains a healthy power 
supply and both audio channels. Each 
channel has two stages of amplification 
and a push-pull output stage using either 
EL84 or 6BQ5 tubes to power two 4" 
speakers and a 10" woofer. 

OANI HORIZ VERT 

AGC HOLD HOLD 
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VIDEO SPEED SERVICING iflutonoBa 

See PHOTOFACT Set 470, Folder 2 

Mfr: Motorola Chassis No. TS -558 

Card No: MO 558-1 

Section Affected: Raster. 

Symptoms: Flashes and streaks. 

Cause: Defective horizontal size control. 

What To Do: Replace R8 (5000 ohms -2W). 

Mfr: Motorola Chassis No. TS -558 

Card No: MO 558-2 

Section Affected: Raster. 

Symptoms: No vertical sweep. 

Cause: Shorted feedback capacitor in vertical 
multivibrator. 

What To Do: Replace C54 (.01 mfd-600V). 

Mfr: Motorola Chassis No. T5-558 

Card No: MO 558-3 

Section Affected: Pix. 

Symptoms: Contrast gradually becomes poorer. 

Cause: Voltage -divider resistor in screen -grid 
circuit of video output tube slowly decreases 
in value. 

What To Do: Replace R30 (47K -2W). 
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8 
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1W 
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D 
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TO 
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DET 

III 
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v4 12BY7A 
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P -P 

301, 

TO 
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10 

mfd 47K 2W 

12K 

3W 
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PF REPORTER for July, 1960, Vol. 10, No. 7. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6, 
Indiana. Second-class postage paid at Indianapolis, Indiana. I, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other 
countries: $3.00, $9.00, $12.00. Current single issues 35c each; back issues $0c each. 
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%jlotoaoCa VIDEO SPEED SERVICING 

3.3 
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3 ( 5 
1 

V mmf SYNC SEP SYNC PHASE INV 
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200V 
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-101=EM19, 

fe -rre 
20V 

P -P 

140V 
9 

200V 

2.2 
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70V 
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3 
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BOOST 200V 
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INTEGRATOR 

1.307 
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235V 
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OB 6CG7 

80V 

5V' 

5.6 
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VERT _ 
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4meg 

1 
VERT MULI 

leo 
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e 
m0 

l0 6EY6 

470K 

330K 420V VERT 220K 

BOOST LINEARITY 
2 meg 

See PHOTOFACT Set 470, Folder 2 

Mfr: Motorola Chassis No. TS -558 

Card No: MO 558-4 

Section Affected: Sync. 

Symptoms: Horizontal tearing and vertical 
rolling. 

Cause: Leaky coupling capacitor between sync 
separator and sync phase inverter. 

What To Do: Replace C47 (.02 mfd-600V). 

Mfr: Motorola Chassis No. T5-558 

Card No: MO 558-5 

Section Affected: Raster. 

Symptoms: Foldover at bottom of screen. 

Cause: Leaky coupling capacitor in vertical 
multivibrator. 

What To Do: Replace C51 (.02 mfd-600V). 

Mfr: Motorola Chassis No. TS -558 

Card No: MO 558-6 

Section Affected: Sound. 

Symptoms: Weak and distorted sound. 

Cause: Audio detector load resistor has 
changed value. 

What To Do: Replace R41 (390K). 
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VIDEO SPEED SERVICING 

See PHOTOFACT Set 471, Folder 2 

Mfr: Setchell-Carlson Chassis No. 259 

Card No: SC 259-1 

Section Affected: Raster. 

Symptoms: No vertical sweep. 

Cause: Shorted cathode capacitor in vertical 
multivibrator. 

What To Do: Replace C41 (30000 mmf). 

.Setcl:elC- I 
eafti40« 

.5V 
P -P 

301, 

1000 mmf 
OV FROM 

SYNC 

..._i 
8200n 

7 

SEP 8 

4.5 

10000 39006 220K 

mmf 

80V 

30000 

mmf 

6 

4700 

VERT MULT 

Vs 12AU7A 

240V 

VERT 
HOLD 

2.5 I 
meg 

1 50V 

75V 
P -P 

301 

Mfr: Setchell-Carlson Chassis No. 259 

Card No: SC 259-2 

Section Affected: Raster. 

Symptoms: Frequent failure of 6DQ6A hori- 
zontal output tube. 

Cause: Screen resistors have decreased in 
value. 

What To Do: Replace R67 and R68 (each 
33K -2W). 

100V 
P -P 

78751, 

HORIZ MULI HORIZ OUTPUT 

l0 12AU7A tt 6DQ6A 

6 

10000 

mmf 

680 

mmf 

150K 

15K 

240V 
TO HORIZ 
AFC 

e -35V 

8200o 8 

115 ma 

120V 
6 ma 

1206 

33K 2W 

33K 2W 

550V 
BOOST 

Mfr: Setchell-Carlson Chassis No. 259 

Card No: SC 259-3 

Section Affected: Pix. 

Symptoms: Video overloading. 

Cause: Shorted cathode -bypass capacitor in 
keyed AGC circuit. 

What To Do: Replace C3 (5 mfd-150V). 

450V 
P -P 

7875'` 

AGC TO 

IF AND TUNER 

220K 

220K 

.47 

VIDEO OUTPUT AGC KEYING 

Q6AW8A FROM _1.55V FLYBACK 

mint 
10003/ 

^ 

der 1rworr 

8.5V 
P -P 

78751, 

70V' 
2 

1 

85V 

5 mfd 
47K 

1W 

240V 
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' seedeeeeanicuue - VIDEO SPEED SERVICING 
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ALTERNATE CIRCUIT USES VALUES 

GIVEN IN PARENTHESES 

75V 
P -P 

3d1. 
45V 
PP 
3d1, 

I`y TO 

VERT H. OUTPUT 
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See PHOTOFACT Set 471, Folder 2 

Mfr: Setchell-Carlson Chassis No. 259 

Card No: SC 259-4 

Section Affected: Raster. 

Symptoms: Poor vertical linearity. 

Cause: Open cathode -bypass capacitor in ver- 
tical output stage. 

What To Do: Replace C4 (100 mfd-50V) . 

Mfr: Setchell-Carlson Chassis No. 259 

Card No: SC 259-5 

Section Affected: Sound. 

Symptoms: Intermittent loss of audio. 

Cause: Defective ratio -detector transformer. 

What To Do: Replace L9. 

Mfr: Setchell-Carlson Chassis No. 259 

Card No: SC 259-6 

Section Affected: Sync. 

Symptoms: Vertical frequency drift. 

Cause: Leaky coupling capacitor in vertical 
multivibrator. 

What To Do: Replace C42 with same value as 
original (may be either 4700 or 3300 mmf). 
Check R47 and R6 to make sure they have 
not changed value. 
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Here is the new Standard Coil Tuner 
Replacement and Repair Program that 

enables you to offer better service to your 
customers at greater profit. Now Standard 

Coil Products provides the tools that will 
enable you to cash in on the profitable 
tuner repair and replacement market. 

TUNER REPLACEMENT LISTING IN SAMS PHOTOFACT 

Starting in January, Standard Coil tuner 
replacement listings will appear in all Sams TV 
Photofact. Tuner replacement information will 

be right at your finger tips. Standard Coil is the 
only manufacturer ever to provide this service. 

NEW TV TUNER REPLACEMENT GUIDE 

Lists original equipment TV tuners with the 
Standard Coil equivalent replacement 

for each. Also includes major mechanical 
replacement parts for all Standard Coil Tuners 

-those used in original equipment as well 
as the universal replacement. Eliminates all 

guesswork-minimizes your tuner repair and 
replacement problems. 

48 HOUR FACTORY GUARANTEED REPAIR SERVICE 

Standard Coil's special service department set-up assures 
factory guaranteed repairs-on a 48 hour in -plant cycle! 

All repaired tuners carry a six month warranty on 
defective workmanship and parts failure (excluding 

tubes). Gives you more time for additional 
service calls-promptly returns your customer's set 

to like new operating condition. 

DEFECTIVE TUNER TRADE-IN ALLOWANCE 

Tuners which can not be repaired can be traded in 
against a new replacement tuner which carries a 
full twelve month factory guarantee. See your 

Standard Coil Distributor for complete details on 
how trade-ins can increase your tuner sales 

and profits-create greater customer satisfaction. 

JUMP ON THE STANDARD COIL PROFIT WAGON TODAY! 

For additional details, see your authorized 
Standard Coil Distributor or write to: 

,fa.4ca'azcG 
Coil Products Co., Inc. 

2085 North Hawthorne Avenue, Melrose Park, Illinois 
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Send 1Oc to Sprague 
for window -size blow- 
ups of this message. 

EVERY D la** 
XNIEFENDENOE 

FOR YOU AND YOUR 
*INDEPENDENT * ,r 

TV SERVICE DEALER 
* * * * * * * * * * * * * * * * * * * * * * * * * * * *** ** 
Your independent TV Service Dealer is in business for himself because he too wants to exercise his 

independence just as you do. You purchased your TV or radio set where you wanted to ... when you 

wanted to ... and at the price you decided was right. 
Your TV service dealer is also an independent in the things he buys in his day-to-day work. He buys 

his repair parts where he can get the highest quality and the best service. And, he trained himself in his 

own way, on his own time, at his own expense to be able to do this in the very best way for YOU. 

He stands or falls on what you think of him and his work. He has to do good work to keep your business 

... and he knows it! 

We're lucky in these United States that every day is Independence Day. Independent buying, selling, 

and servicing is the very lifeblood of American business. Let's keep it that way. 

°WIC MESWG A111.11111.11111111111M U COMPANY, 
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. FOR 1 

DEPENDENT TV-RADIO TECHNICIAN 
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Another bold step in Rqv thQon's Crusade Against Gall -Backs 



Y1H EoN 

Raytheon Announces 

ITEIL2E11- I 
The new standard of receiving tube quality... 

backed by an extraordinary guarantee 
against call-back loss. 

Now, for the first time, a tube manufacturer offers you a new "tough -type - 
tested" tube line to protect you against call-backs ... UNILINE ... built to 
an entirely new standard of quality and covering the ten types you voted the 
most troublesome in Raytheon's recent nationwide poll. 

We believe the quality of Raytheon's Uniline tubes is so superior that they 
will become the most trusted and talked about receiving tubes in the industry. 

Now..."TAKE TEN AND SEE"! 
Your Raytheon Distributor now has in stock 
specially prepared get -acquainted "Ten -Packs" 
consisting of one each of the ten Uniline types 
(1B3GT, 6AU4GTA, 6AX4GT, 6BQ6GTA/B, 6SN7GTB, 

1X2A/B, 6CB6A, 6CG7, 6X8, 12AT7). We invite you 
to "Take Ten and See" if these are not the most 
trouble -free tubes you have ever used. 

To back our complete confidence in Uniline, 
Raytheon is prepared to make a guarantee never 
before offered. Your Raytheon Distributor has full 
details. Prove it to yourself. Start your own Cru- 
sade Against Call -Backs today by ordering your 
Raytheon Uniline "Ten -Pack" in the distinctive 
new cartons. 

RAYTHEON COMPANY 
DISTRIBUTOR PRODUCTS DIVISION WESTWOOD, MASS. 
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EVISION 
RADIO SERVICE 

TV A1H 

Roger Hefner owns and operates Hefner Television & Radio 
Service in Lima, Ohio. He attendec DeVry School in Chicago, 
then furthered his electronics traini -tg by working with a major 
radio -TV manufacturer. He returned to Lima five years ago to 
go into business for himself. Roger now has two tec1niaians 
helping him with sales and service an home and auto radio, TV 
and hi-fi. He credits his business success to jrompt, ccur.eous 
attention to service calls, careful. thorough workmanship and 
the use of only quality products. 

STOP CALL-BACKS W1TH THESE QUALITY MALLORY COMPONENTS 

GEMS 
Five rugged, moistr r-nroof Mallory 
"Gem" tubular capaàbts in an easy -to - 
use dispenser that keeps stock fresh, 
clean, easy to use ... a_c prevents kinks 
in lead wires. They're ,.our best bet for 
prize performance :n buffer, by-pass or 
coupling applications. 

GOLD LABEL°' VIBRATORS 
Sell the best it auto radio servicing; use 
Mallory _,o _d Label Vibrators for every 
job. Excllsi-e buttonless contact design 
gives lotwst, trouble -free service. The 
quietest 3..iDrator ever made. 

STA -L0:0 CON-ROLS 
No more waiting bar out -of -s ock con- 
trols. Yotr distribu or can cusbm-build 
in just 30 seconds, any of over 38,OOC 
single or dual controls. You can replace 
the line switch by itself, without un- 
soldering control ccnnections. 
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Radio-TV Serviceman Roger Hefner explains why: 

"Mallory Quality Components 
protect my reputation for quality service" 

"I use only first 
quality compo- 
nents for replace- 
ment. My reputa- 
tion for quality 
service has been 
built on a firm 

foundation of quality products combined with 
quality workmanship ... and I'll never jeopardize 
it by using cheap `specials' that are sold as 
'just as good'. I always choose Mallory. No 
substitutes for me!" 

For replacing ceramic capacitors in TV tuners 

TC TUBULAR ELECTROLYTICS 
Economically priced filter capacitors with 
a reputation for doing an excellent job. 
Performance proved and backed by years 
of Mallory experience. Also special TCX 
type available for 55°C. 

Distributor Division 

and other precision circuitry, Roger Hefner, like 
thousands of other technicians, has discovered 
that Mallory RMC Discaps* are the surest step 
to customer satisfaction. The quality built into 
every Discap ends call-backs . . . provides the 
margin between just service and genuine quality 
service. Discaps-for years the standard of qual- 
ity in original equipment-come packaged for 
replacement in handy 3 x 5" file card five -packs. 

Whatever your component needs, look to 
Mallory for the highest quality parts ... sensibly 
priced ... and the widest selection in the industry. 
See your Mallory distributor soon. 

'Registered Trademark of Radio Materials Company 
A Division of P. R. Mallory & Co. Inc. 

P. R. MALLORY 8 CO. Inc. 

MALLORY 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 

MEIRCURY BATTERIES 
Unequalled for long, fade -free life in 
transistor radios . and virtually un- 
limited shelf -life. Chosen as the "power 
package" in U.S. satellites. Made by 
the world's largest manufacturer of 
mercury batteries. 

FP ELECTROLYTICS 
The original 85°C capacitor. New shock - 
resistant construction with leakproof 
seal. Etched cathode-standard at no 
extra cost only in FP's-gives hum -free 
performance. High ripple current ratings 
fit the toughest filter circuits. 
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Can be installed 
in dash or under 
dash as desired! 

There 
is a trim 

plate kit for 
YOUR CARI 

CUSTOMIZED 

VIBRATOR -OPERATED with Tone Control 
The ATR Customized Karadio is a compact, new, self- 
contained airplane -styled radio for small import and 
compact American cars. This economical unit is perfect 
for all small cars because it can be easily and inex- 
pensively installed in -dash or under -dash on most any 
make or model automobile-and its powerful 8 -tube 
performance provides remarkable freedom from engine, 
static, and road noises. ATR Karadios are built to look 
and fit like original equipment with sleek, modern 
styling and solid, single -unit construction. They offer 
many customized features and provide highest quality 
fidelity-yet cost far less than comparably designed 
units. The ATR Customized Karadio comes complete 
with speaker and ready to install ... and is the ideal 
way to add fun and value to your small import or 
American automobile! 

ATR KARADIO 
. is ideal 

for small import 
cars or corn 
pact American 
cars! Unit is 

completely self -contained --extremely compact! 
Can be mounted in -dash or under-dash-wher- 
ever space permits! For 6 volt or 12 volt! 

SEE YOUR JOBBER OR WRITE FACTORY 

"A" Battery Eliminators DC -AC Inverters Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 

2uallly Pxndueta Sucee !931 
SAINT PAUL 1, MINNESOTA, U. S. A. 

EDITOR 
Dear Editor: 

On page 74 of your June issue, the 
first item in "Product Report," titled An- 
tenna Distribution Amplifier, illustrates 
an Ohmite "Little Devil" cabinet . . . 

D 

Sorry, guess I was drowned out by the 
hundreds of other letters being dropped 
on your desk, concerning the same 
thing- 

BOB HOLT 
Birmingham, Ala. 

You'll find the correct pictures with the 
correct copy on both the Winegard An- 
tenna distribution amplifier and the Oh - 
mite cabinet on page 70 of this issue. 

-Ed. 

Dear Editor: 
My copy for June just received, and, 

as usual, I read the "Letters to the Edi- 
tor" first. 

I was thrown for a curve in this 
month's parcel, though. I began one 
letter on page 14, turned over to page 16, 
and started finishing the letter. The two 
parts seemed to match until I suddenly 
realized that the two letters did not begin 
and end on the same subject! 

Wot hoppened? 
I agree with R. C. Tidwell, of Santa 

Barbara, that a complete file of PF 
REPORTER is a collector's item! I very 
often get down my older copies and 
do a little browsing! It works wonders, 
and I always learn something. 

Tip to Mr. Osier Schuler of Dumont, 
Iowa: A single -edge razor blade comes 
in handy for removing pages from 
bound magazines. A straight -edge steel 
ruler helps out, too! Most magazines 
have enough "white space" between the 
printing and the point where the staples 
are inserted to permit easy removal of 
pages. 

However, if you really want to remove 
the entire page, a pocket knife, a pair 
of needle -nose pliers, and a little patience 
is all you need. With a little effort, the 
magazine can be put back into original 
condition by re-inserting the removed 
staple, or replacing it with another. 

I am a regular page -remover, and have 
the procedure licked! Articles on similar 
subjects from different magazines can 
be placed in a large manila envelope 
for future reference. I use the 9 x 12 

size heavy manila envelopes, which slip 
right into my file drawers. 

Oh! I forgot! When removing pages 
with a razor blade, place a stiff piece 
of cardboard between the pages to be 

cut and the remaining pages of the 
magazine. 
A Long -Time Booster of PF REPORTER. 

HORACE D. WESTBROOKS 
Griffin, Ga. 

The two letters involved in last month's 
mix-up are printed below-in full! (For 
sale: One human head, left by owner 
who had no use for it anyway. Suitable 
for mounting; rolls nice. Quiet corn- 
panion.)-Ed. 

Dear Editor: 
My hat is off to Mullard of London 

for their design of the ECC40 eight -pin 
miniature tube. It has a "bump" at one 
point on the base, and a special socket 
which enables the "bump" to be used 
as a keyway in seating the tube. If only 
other tube manufacturers could tear 
themselves away from the pin -game type 
of miniature glass tube, where one has 
to feel, twist, turn, and curse in order 
to match the pins with the socket-! 
Even when you finally pull the chassis 
out of the cabinet for a more direct 
view of the socket, it's still a case of 
twisting and fumbling to align the pins. 

Let's put up a howl for tubes like the 
ECC40! It guides itself into place easier 
than the octal and loctal types; yet, it 
is a miniature -base, all -glass tube with 
evenly -spaced pins all around. 

ERNEST LUKIS 
Tyler Electronics Co. 
Bronx, N.Y. 

You should have howled years ago! 
This European "Rimlock" design now 
appears to be on its way out-not in. Like 
the loctal tube, it seems to be dropping 
by the wayside because of a worldwide 
trend toward standardizing tube -base 
designs. Examine recent models of for- 
eign radio and hi-fi equipment, and you'll 
find the familiar octal or 7- and 9 -pin 
miniature sockets almost everywhere. 

Therefore, it looks as if we'll have 
to keep on handling miniature tubes. 
But at least we won't have any new 
sockets to add to our tube testers!-Ed 

Dear Editor: 
In my opinion, your magazine is tops 

in the electronics field; my only com- 
plaint has to do with your method of 
presenting Previews of New Sets. Since 
two completely different makes of re- 
ceivers are described on opposite sides 
of each page, I haven't been able to 
figure out a filing system that will allow 
me to file the material alphabetically or 
with the proper PHOTOFACT Folders. Sure- 
ly I'm not the only one who makes it 
a practice to cut out these items and 
file them for future reference. Can you 
figure out a form of presentation that 
will be more convenient for this purpose? 

ARTHUR GLANZER 
Boynton Beach, Fla. 

Why don't you just file the pages in 
the order of publication and refer to 
our annual indexes? You could make a 
small index to cover the current year 
to date. Or for that matter, you could 
compile our contents listings into one 
complete index. Ed. 
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52,145,000 

IN 

OPERATION 

Actual 
Size 
.05 

±10% 
600WV 

ELMENCO 
MYLAR*- PAPER 

DIPPED 

CAPACITORS 
RELIABILITY 
Elmenco dp Mylar*-Paper Capacitors 
have achieved a reliability that meet 
missile and computer requirements. 
They are thoroughly and continually 
tested during production to insure 
outstanding performance. For ex- 
ample a 0.1 mfd. dp capacitor 
operated at full rated voltage and 
at 105° C will have a life expectancy 
of more than 7,168,000 unit hours. 

MOISTURE -PROOF 

Elmenco dp Capacitors are specially 
processed and vacuum dipped to 
obtain solid impregnation and a 

rugged moisture -proof coat designed 
to withstand 4 times more humidity 
than the best molded capacitors 
used in the past. 

MINIATURIZED 
These capacitors are up to 50% 
smaller than other brands and can 
be used in printed circuit and tran- 
sistor applications. 

`DuPont Reg. Trademark 

Write for catalog dp 110. 

the 

VIIITC 
MINIATURIZED 

I ENCu 
capacitors 

AVAILABLE AT ARCO 

DISTRIBUTORS EVERYWHERE 

ARCO 
electronics inc. 

64 WHITE ST., NEW YORK 13, N. Y. 

Branches Dallas 19, Los Angeles 35 

Actual 
Size 
.01 

±-10% 
1000WV 

ELMENCO 
CERAMIC 

DISC 

CAPACITORS 

RELIABILITY 
The use of special ceramic mater - 
rials in Elmenco Disc Ceramic capa- 
citors impart longer life and greater 
stability. Higher voltage ratings 
greatly improve reliability by pro- 
viding extra reserve for resistance 
to surges and temporary overloads. 

MOISTURE RESISTANT 

Elmenco Disc Ceramics are processed 
with a rugged phenolic coating and 
high temperature wax impregnation 
which gives them a superior mois- 
ture resi stance and physical 
strength. 

SPACE SAVERS 

Elmenco Disc Ceramics are smaller 
than comparable capacitors of the 
same value. The miniature size is 
designed to offer greater service 
convenience with complete safety 
of operation. 

Write for catalog CC115. 
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NEW WAYS RCA CAN HELP YOU 

set up 
for greater 

profits 
RCA's big continuing program to improve ygLir business is now bigger than ever! 

Today you'll find available to you through your Authorized RCA Electron Tube 
Distributor a variety of new methods, means and materials to help you SET UP 
FOR GREATER PROFITS. These new aids and services represent the latest phase 
of RCA's tailor-made program to help you build your business. They include: 

New equipment for store improvement-to bring added attractiveness to 
your sales area and greater efficiency to your service area; 

New ideas for successfully selling your service; 

New informative material to help you open up a whole new area of business: 
COLOR TV SERVICING. 

New conveniences to speed home service calls: 

Check with your Authorized RCA Electron Tube Distributor today. Find out how you can 
get in on these new aids and services to improve your business, build your position in the 
community, and increase your profits. 

RCA Electron Tube Division, Harrison, N. J. 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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YOUR PLACE OF BUSINESS 
MEW 

Attractive sales and serv- 
ice areas are invaluable 
business assets. Plan 
yours with components 
from the RCA Store Im- 
provement Program-all 
available through your RCA 

Distributor. 

NEW Space -Saving Shelv- 
ing Units help you make 
use of space over doors & 
windows, urde- counters. 

Here for the first time on a convenient 12" 
LP record are proven ideas on how to sell 
your services more effectively. Just sit and 
listen. Discover how you can apply success- 
ful selling techniques to the every -day as- 

pects of your business. 

Profitable new business awaits you in COLOR TV 

SERVICKNG-provided you -re ready to take advan- 
tage of it Now RCA-world's foremost color TV 

authority-offers you a FULL 11 -LESSON HOME 

STUDY COURSE to make you the color TV expert of 
your community, Prepared by RCA Institutes, i:'s a 

complete education in principles and practices of 
color TV servicing. ACT NOW: the course is a 

limited -time offer through your RCA Tube Distributor. 

Si)YOUR SERVICE 

NEW RCA Accessory Bar 
Kit attaches to wall or 
shelf -unit standards. Mov- 
able hooks support any- 
thing from wire spools 
and tools to test instru- 
ments. 

NEW RCA Special Drawer 
Unit provides a three-way 
benefit. Attaches under 
counter as utility drawer, 
in service shop, cas 
drawer in sales area; or 
several drawers can be 
stacked together as a 

separate stand-up unit. 

YOUR SALESMANSHIP 

Make your home service calls faster, easier. This 
new lightweight, compact "Quick Call" Tube 
Caddy las a rugged wooden construction w ti 
two-color leatherette covering. This perfect mate 
to the big RCA "Treasure Chest" is just the 
thing for service calls that don't require a full 
tube complement. 

Down-to-earth tips on: Your Store Hand ing 

Store Customers Telephone Technique 
Home Service Calls Mdvertising-and Ruch 

more. 

And to supplement the course, 
the famous RCA COLOR TV 

PICT -O -GUIDE makes an ideal 
refresher and qu''ck reference 
on color -TV problems and how 
to correct them. 

Newlightweight "Quick Cal" Tube Caddy Standard "Treasure Chest" Tube addy 
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ALL NEW! JUST OFF THE PRESS! 

Zenith Parts, Tubes and 
/7\ 

y 

"elm Noyzcn,u swirr 
' iSii3!! 

TRANSiORMERS 

JYI6f5US TOY QUALITY IRR ACENIMIS 

If 1,ft.1`a TI !WS 
and AIr;CESSt)h.lES 

11 <1NL:-AL 

Nàt5 '-FOR 

V. ZENITH RADIO CORPORATION, CHICAGO 39, ILLINOIS. IN CANADA: ZENITH RADIO 
itCORPORATION OF CANADA LTD., TORONTO, ONTARIO. The Royalty of television, stereophonic 

high fidelity instruments, phonographs, radios and hearing aids. 42 years of leadership in radionics exclusively. 
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Accessories Manual 

Over 375 pages of electrical and mechanical specifications! 
More than 400 large illustrations and charts! More than 
20 sections-each tabbed and clearly indexed for fast refer- 
ence-many conveniently cross referenced ! Suggested retail 
price lists-complete information on interchange and substi- 
tution ! All in a heavy-duty vinyl plastic loose leaf binder ! 

COMPLETE INFORMATION ON ZENITH: 

Antennas Earphones Stands 

Batteries Fuses Transformers 

Cabinets Knobs Transistors 

Clocks Lamps Tubes 

Condensers Rectifiers Tuners 

Controls Resistors Wrenches 

Cartridges Speakers 

A must for every Service Dealer and Serviceman! 

CONTACT YOUR ZENITH PARTS DISTRIBUTOR 

FOR SPECIAL INTRODUCTORY OFFER! 

ZENITH. The quality goes in 

before the name goes on 
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Coverage in. depth 

Y-6029 

with 
ab 

Circuits 
., 

You're in the swim with CENTRALAB - the packaged electronic circuits from the 
first company to dive in and originate, develop, 
and manufacture them. 

's 

With the electronics industry submerged in 
packaged circuits (well over one hundred mil- 
lion CENTRALAB units are already in the field), 
you'll have lots of calls for replacement units 
-and CENTRALAB has them available ... well 
over 150 different circuits, with new ones 
being added all the time. 

The new CENTRALAB Guide #6 tells you 
how to select, and replace packaged circuits- 
and it's available free from your distributor 
or by writing direct to CENTRALAB. Spear 
yourself a copy right away! 

abi THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 
9426 EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

CENTRALA9 CANADA LIMITED-AJAX, ONTARIO 

The 
Electronic 
Scanner 

Promote, promote, promote! 
. was the theme of Sylvania's Little 

Theater musical comedy, "Has Anyone 
Seen My Profits," staged during the 

recent May Parts 
Show in Chicago. 
Shown here are 
two of the Broad- 
way performers 
who successfully 
got across the point 
that you don't have 
to cut prices to 
meet competition 
if you do a good 
Job of promoting 
your services. 

"Cool," Man! 

That's the word for the "Cool Deal" 
assortment of Mallory parts being offered 
in connection with the company's "Dream 
Vacation for Two" contest. A variety of 
popular replacement components come 
packed in a "Voodoo Cooler," a plastic 
thermal carrier that can be re -used on 
picnics, trips, etc. Each package contains 
an official entry blank for the "Cool 
Deal" contest, in which the winning 
serviceman receives a 5 -day, all -expense 
trip to Montego Bay, Jamaica. 

So That's How It Works! 
Recent "Time -Saving Clinics," which 

SENCORE has been conducting all over 
the country during the past two years, 
were held in Brooklyn and Long Island, 
N. Y., where over 300 servicemen viewed 
a 45 -minute film and took part in a 
question -and -answer forum on test equip- 
ment. Company executives say the de- 
mand for these clinics is such that they 
are being held almost daily somewhere 
in the U. S. 

Steps to Success 

Another milestone was reached during 
the recent May Parts Show, where South 
River sold their 50,000th magnesium 
ladder. The company is the only one 
marketing this type of ladder through 
electronic parts distributors for use by 
antenna installers and servicemen. 
Crusade Against Callbacks 

Raytheon's new "uniline" tubes, now 
available in the ten types voted by serv- 
icemen as causing the greatest number of 
callbacks, are backed by a "money -on - 
the -line" guarantee. In every "Take Ten 
and See" package is a certificate good 
for $1.00, in addition to the regular re- 
placement tube, if any of the 10 fail 
within the warranty period. 
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From Winegard- 26 DB gain -- 
c)vers TV and FM bands 

only $79.95 

Remarkable New Precision Amplifier A-400 
DRIVES I to. 30 TV SETS 
Performance and features never before available-Uses 
four of the new 6FY5 Neutro -electrode tubes (transconductance 
13,000 MHOS). These new tubes have the extreme low noise 
characteristics of the latest triode RF tuner tubes with extra gain 
and stability normally obtained only with pentodes. Dual 75 

ohm outputs, allows you to use two trunk lines right off amplifier 
if desired. 300 ohm balanced input with no strip disconnect plug 
and 75 ohm coaxial input. All parts operated well below maximum 
ratings for long, trouble -free life. Heavy-duty AC power trans- 
former. Unit completely fused. Operates on 117 volt AC. 20 gauge 
cadmium luster plated chassis, blue -grey baked enamel, perfo- 
rated steel cover. $79.95 list. 

Try one, see the difference for yourself. Other amplifiers avail- 
able for 1 to 4 sets, and up to 150 sets for Master System. 

FROM WINEGARD-Get complete components, quality - 
built advanced Line Taps, Splitters, Couplers, Disconnects, An- 
tennas, everything for complete MATCHED top -performance 
systems. MADE BY THE ORIGINATORS OF THE WORLD-FAMOUS 

COLOR'CEPTOR ANTENNA. Winegard Co., Burlington, Iowa. 

Itblegard eANTENNA SYS--EMS 

Everything from the Antenna to he Set 

Wired like a Laboratory Instrument 
r_--------- 

L - J 

Flush mounted 
Line Tap 

r- --1 

Surface mounted 
Line Tap 

2 -way coaxial 
line splñtter 



 BI 

SiwitTak 
by Milton S. Kiver 

NIB 

The tuner, IF strip, and AGC 
system of a TV set are best treated 
as a single functional unit for trou- 
bleshooting purposes. Defects in any 
of these circuits can produce ahnost 
identical trouble symptoms, and 
matters are complicated by the feed- 
back loop formed by the AGC cir- 
cuit. This means the serviceman 
must take a half -dozen or more 
stages into consideration when ana- 
lyzing a service problem involving 
both picture and sound. The sooner 
he can localize a malfunction to 
some specific portion of the RF-IF- 
AGC loop, the sooner he will find 
the component causing the trouble. 

A defect can often be fairly well 
localized during the initial home call 
by careful observation of the TV 
picture. For example, a handy cri- 
terion for analyzing the common 
"weak picture" symptom is the 
amount of snow present in the pic- 
ture background. Snow normally 
appears when the incoming RF sig- 
nal is too weak to override electrical 
noise (which is constantly being 
picked up on the antenna and is 
also being generated by the various 
receiver circuits - especially the 
mixer) . If a faint, snowy picture is 
obtained in a location where signal 
strength is known to be adequate, a 
defective antenna or tuner should be 
suspected. The plentiful snow is a 
clue that the IF strip is operating in 
normal fashion, greatly amplifying 
the noise produced in the mixer. On 
the other hand, a weak picture with 
little or no snow is typically a sign 
of insufficient gain in the IF strip- 
or perhaps in the video amplifier. 

Although AGC trouble can mas- 
querade as an ordinary RF -IF de- 
fect, it often reveals itself by pre- 
senting an unusually wide range of 
symptoms on different channels. A 
loss of AGC bias voltage sometimes 

Fig. 1. Hum bars and pulling due to 
heater -cathode leakage in an IF tube. 

results in a situation wherein the 
observed symptoms are not the same 
on any two stations. For instance, 
the strongest available signal might 
produce a negative -picture effect, 
while a slightly weaker signal might 
merely produce excessive contrast 
and picture bending-and the pic- 
ture on the weakest channel might 
display no visible defects. 

Unfortunately, the picture doesn't 
always furnish clear-cut clues to 
troubles ahead of the video detector, 
and a bench session is sometimes the 
only way to solve a particular prob- 
lem. But, before pulling the chassis, 
you should check all tubes in the 
RF-IF-AGC loop by substitution or 
careful testing. It's best to substitute 
the tubes all at the same time, rather 
than changing them one by one; by 
so doing, you're less likely to run 
into trouble in cases where there are 
two or more bad tubes in the tuner 
or IF strip. 

Caution: Check the video ampli - 
10 

mmf 

INPUT 

1N60 

68K 

10K 

100K 

330 

Tmmf 

OUTP 

Fig. 2. Circuit diagram of a typical 
demodulator probe for use with scope. 

fier, too! If faulty, it can cause the 
same picture symptoms as a defec- 
tive IF amplifier; in some sets, it can 
also affect sound reproduction. Fur- 
thermore, it's a vital part of the 
AGC feedback loop in most sets 
equipped with keyed AGC. 

Shop Analysis 

Let's suppose you have a chassis 
propped up on your bench, and you 
suspect RF -IF trouble. If the picture 
symptoms give you some idea of 
where to start looking for the defect, 
go ahead. Otherwise, make a few 
quick checks to help in localization. 
See if the output waveform of the 
video detector is normal, as de- 
scribed in the January, 1960 col- 
umn. If it is, give the RF -IF circuits 
a clean bill of health; if not, you can 
only conclude that the trouble area 
is still very broad. The problem 
could be in any circuit ahead of the 
detector, or could even be a video - 
amplifier fault affecting the RF -IF 
stages through an amplified or keyed 
AGC circuit. 

To see if the problem has any- 
thing to do with AGC, temporarily 
"clamp" the AGC line with a nega- 
tive DC voltage to take the place of 
the bias regularly applied to the 
RF -IF stages. If applying a reason- 
ably normal level of bias restores the 
set to proper operation, immediately 
turn your attention to the AGC cir- 
cuit. 

IF Strip 

This section is generally one of 
the easiest to service, because of the 
straightforwardness with which it 
usually reveals its trouble. The most 
common fault, of course, is a bad 
tube-however, several other dis- 
tinct types of failures can occur. By 
the time an RF or IF tube deterio- 

Please turn to page 60 
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why are SYLVANIA PENTODES 
so popular in TV sets? 

Why, for example, are they so popular in video -if stages? 

Video -if stages are critical with respect to over-all 
set performance. Must develop sufficient gain to 
"drive" the picture tube and to give effective agc. 
Have to deliver "clean" signals, free of hum modu- 
lation. When a TV set goes into quantity production, 
tubes used must be uniform in performance in their 
specific circuits. Tubes that are sent to the service 
dealer for that eventual replacement job must be just 
as good as those supplied to the set manufacturer. 
Those are some of the reasons why you see 
SYLVANIA pentodes such as 6BZ6, 6BA6, 6AU6, 

6DE6, 6CB6A, 6EW6, 6DK6 in TV set after TV set. 
They're reliable. And, because of the unique, auto- 
mated techniques used by SYLVANIA in manufac- 
turing those types, they feature exceptional uni- 
formity from tube to tube, minimum interelectrode 
leakage and gas, thus a longer life expectancy. 

Those are some of the same reasons why, for origi- 
nal design and for replacement, the popular tubes 
are SYLVANIA TUBES! Electronic Tubes Divi- 
sion, Sylvania Electric Products Inc., 
1740 Broadway, New York 19, N. Y. 

Subsidiary of GENERAL TELEPHONE & ELECTRON/CS 
GENERAL 

SYSTEM 
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LET'S TALK 
ANTENNAS 

by Les Deane 
(A) Folde with screen reflector. ) Single -hay conical a 

(C) All -ban. . dipoles. 
How to plan an instal Fig. 2. Three antenna designs for urban, suburban, and near -fringe zones. 
lation to suit the site. 

120n 

TO 

ANTENNA 

1200 

o 
TO 

RECEIVER 

1200 1200 

THIS PAD INTRODUCES 20db 
ATTENUATION WI -EN SERIES -CONNECTED 
IN 3u -OHM ANTENNA INPUT CIRCUIT 

Fig. 1. Pad for attenuating signal from 
outdoor antenna in urban location. 

Pic -N -Win! 

Pick the right antenna and win 
customer satisfaction-the one goal 
we must all strive for in order to 
maintain a successful business. In 
gaining a reputation for quality an- 
tenna work, you'll find there's more 
to an installation than just sticking 
some metal rods up in the air and 
facing them in a certain direction. 
Input signal power is as important 
to the operation of a TV receiver as 
AC line power. Therefore, your first 
concern should be that of selecting 
the proper antenna for a particular 
job-even before troubling yourself 
with the steepness of the customer's 
roof! 

The following discussion will give 
you an over-all picture of the vari- 
ous points to consider when choos- 
ing an antenna for best reception of 
VHF signals. It is a practical treat - 

Fig. 3. Ghosts produced by strong re- 
flected signal reaching the antenna. 

ment, purposely omitting mathe- 
matical formulas, response lobes, 
and complex charts dealing with 
wave propagation and db figures. 

The Urban Site 

The outdoor antenna is far from 
becoming obsolete even in metro- 
politan areas; quite the contrary, in 
fact, for investigations show that re- 
ception can be improved consider- 
ably in many urban areas with the 
installation of a suitable outdoor 
(or attic) antenna. Of course, signal 
strength is generally abundant in 
these localities; therefore, high -gain 
antenna systems are not normally 
called for. 

Since rabbit ears and other types 
of indoor antennas usually work 
reasonably well at these sites (espe- 
cially when only one or two local 
stations are involved), outdoor in- 
stallations will be confined mainly 
to certain problem areas troubled 
by interference or ghost reflections. 
In many cases, an inexpensive di- 
pole cut for a single channel and 
positioned in a certain manner will 
do the trick. In other instances, you 
may eliminate a ghost condition but 
find that other local signals cause 
overloading. Here, it may be neces- 
sary to attenuate the input signal to 
the tuner by employing a series re- 
sistive pad on the order of the one 
shown in Fig. 1. 

If ghosts or other interfering 
signals are being picked up from a 
different direction than the desired 
signal, you might try installing a 
dipole antenna with a screen re- 
flector as pictured in Fig. 2A. This 
design has an excellent front -to - 
back ratio and will lock out prac- 
tically everything trying to sneak in 

the back door. Of course, if there 
are two or more stations in the area, 
and their signals arrive from differ- 
ent directions, a rotator may also 
be called for. 

Ghosts reflected from tall build- 
ings and the like can sometimes de- 
velop more signal strength at the re- 
ceiver location than the primary or 
direct signal. Although ghost images 
normally have less contrast than the 
desired image, and appear to the 
right of it, an unusually strong ghost 
may produce a darker image than 
the direct signal. In this case, the 
latter will look like a weak image 
displaced to the left (see Fig. 3) . 

Proper orientation of the antenna 
will usually cure this ailment; never- 
theless, you may find it more desir- 
able at times to "home in" on the 
ghost instead of the direct signal - 
transmission path. In so doing, how- 
ever, you are taking a chance on the 
reflected signal strength remaining 
relatively constant - and this is 
usually not the case. 

In urban areas having two or 
more local channels, you will often 
run into difficulty when using a di- 
rectional or single -channel type of 
antenna. This trouble is most likely 
to arise when the transmitting 
towers are in different directions 

Fig. 5. "Herringbone" patterns usually 
indicate adjacent -channel interference. 
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( .A 1 Single -channel Yagi. 1 B) Nice antenna (angled dipole). 

Fig. 4. Three 

r( ) -111-11.ind 

fringe locati 

from the receiver, or when the 
stations are on widely separated 
channels. With gain of no prime im- 
portance, a multidirectional all - 

channel antenna such as the one 
illustrated in Fig. 2B is very popu- 
lar. Many variations of this basic 
conical design are now commercially 
available. 

If you prefer to use a dipole con- 
figuration for all -channel reception, 
a system such as that pictured in 
Fig. 2C is one solution. This is 

basically a stacked assembly with a 

high -band VHF element at the top, 
matched to a low -band section be- 
low. The two separate antennas may 
be connected with a phasing harness 
and faced in different directions in 
order to cover a wide angle of re- 
ception. 

Regardless of the number of ac- 
tive TV stations in a large city, 
there will still be a surprising num- 
ber of set owners who want that 
extra channel from a station as far 
as 60 to 80 miles away. In this situ- 
ation, the serviceman must come up 
with a versatile system calling for 
high gain and directivity on one 
hand and a nondirectional all -band 
design on the other. This will most 
often demand the use of either a 
stacked and matched array or two 

Fig. 6. White and black dashes across 
screen caused by ignition interference. 

separate antennas with a switching 
arrangement. If an indoor type 
seems adequate for all local stations, 
the simplest solution is to install a 

high -gain directional outdoor type 
and an indoor unit with, of course, 
an antenna -selector switch. A nar- 
row -band single -channel antenna is 
about the best choice for the out- 
door unit (see Figs. 4A and 4B) ; 

some installations, on the other 
hand, may call for a high -gain, all - 
channel antenna designed for fringe - 
area service. 

Although not readily apparent, 
the scene displayed on the TV 
screen in Fig. 5 is an airplane in 
flight over a metropolitan area. The 
distortion present is due to a 
"herringbone" pattern superimposed 
over the entire picture. This beat - 
frequency interference is generally 
produced by a signal from an adja- 
cent channel; for example, if the 
sound carrier of the next lower 
channel is strong enough, it will 
heterodyne with the video carrier of 
the desired channel and will produce 
a pattern of lines on the screen. 

This symptom might occur if the 
viewer were attempting to watch a 
distant station on a channel adjacent 
to one of the stronger local stations. 
If orientation of a unidirectional - 
type antenna won't clear up this 
condition, the next best bet is to 
install either an adjustable trap be- 
tween the lead-in and the antenna 
terminals on the set or a frequency - 
selective device that mounts between 
antenna and down -lead. 

After only a few installations 
where you have taken the time to 
analyze signal conditions and select 
the right antenna, you should k -tow 
approximately what it's going to 

take to satisfy all customers in an 
urban community-even in those 
touchy problem areas. 

The Suburban Site 

We might define "suburban" as 
being a near -fringe location approxi- 
mately 20 to 40 miles from the 
transmitter, although the great va- 
riety in terrain over the country 
makes it impractical to place a strict 
distance limitation on this type of 
reception area. 

With only one station to consider 
at a suburban site, it would be ad- 
visable to select a directional single - 
channel antenna with reasonable 
gain. The 5- to 10 -element Yagi 
type (Fig. 4A) fills this bill very 
nicely. With two or more stations in 
one general direction, the antenna 
should take on more of a broadband 
design (incorporating extra elements 
cut for multichannel reception) . 

Incidentally, the basic types shown 
in Fig. 2 will also work satisfactorily 
in many suburban areas. 

When picking up stations from 
different directions at a suburban 
location, you must use either a 
system with a broad angle of recep- 
tion or a more directional antenna 
with a rotator. If no interference is 

Please turn to page 56 

Fig. 7. Co -channel interference result- 
ing from reception of two signals. 
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Fig. 1. Horizontal oscillator and frequency -control circuits of Motorola Chassis TS -567. 

HORIZ OUTPUT 

12DQ6A 

another sinewave 
Most TV receivers use either a 

cathode -coupled multivibrator or a 
Synchroguide blocking oscillator in 
the horizontal sweep section, and 
the serviceman is able to develop 
well -practiced troubleshooting pro- 
cedures for these circuits through 
frequent encounters with them. 
However, when a set with a lesser - 
known type of horizontal circuit 
shows up on his bench, he's likely 
to be thrown for a loss. How can he 
do an efficient job of curing a fault 
in the circuit, if he's not even sure 
how it should normally behave? The 
usual tube -pin voltage readings and 

key waveform checks are adequate 
for pinpointing severe troubles such 
as a completely dead oscillator - 
but they're of only limited useful- 
ness when the oscillator just seems 
abnormally critical or unstable in its 
operation. In these more uncertain 
cases, it is helpful to be familiar 
with such things as the normal range 
of the hold control, the permissible 
tolerances on voltage readings, and 
the circuit functions of various com- 
ponents. 

To provide some pertinent facts 
about nonstandard horizontal AFC - 
oscillator circuits, two recently -in- 

troduced types have been described 
in this column. (See "The Gruen 
Circuit Goes Modern" in the July, 
1959 issue, and "A Streamlined 
Synchroguide" in November, 1959.) 
This month's story will introduce 
you to still another system in current 
production - a Motorola circuit 
employing a sine -wave Hartley os- 
cillator controlled by a reactance 
tube and phase detector. This hook- 
up (Fig. 1) has a lot in common 
with the Zenith circuit we described 
last July, and yet it has plenty of 
distinctive features all its own. 

The schematic shows the circuit 
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as used in Chassis TS -567 of the 
1961 line. A very similar setup was 
employed last season in the TS -556 
chassis, and a modified version of 
the same circuit (with semiconduc- 
tor diodes in place of the 6CN7 
tube) is also being used in the TS - 
433 series of slim 17" portables. 

Basically, the sine -wave hori- 
zontal oscillator is nothing new; this 
design feature was in fairly wide use 
about 10 years ago! However, since 
the early versions of this circuit were 
relatively complex, they were al- 
most completely abandoned during 
the middle 1950's in favor of multi - 
vibrators. Now, in revised and 
simplified form, they are staging a 
comeback. 

Puzzle: How is it possible to use 
a sine -wave generator to supply a 

sawtooth-shaped driving signal to 
the horizontal output tube? The an- 
swer is simple if you're familiar with 
basic sweep theory. In any deflec- 
tion circuit, the sawtooth wave is not 
generated by the oscillator itself, but 
is developed by the linear charging 
of a capacitor in a sawtooth-forming 
RC network. (Note the 680-mmf 
capacitor and associated resistors in 
the oscillator -plate circuit of Fig. 
1.) The oscillator, regardless of 
type, always operates as a simple 

on -off switch - conducting heavily 
for a small portion of each cycle in 
order to discharge the sawtooth- 
forming capacitor, but remaining in 
cutoff the rest of the time. 

A Hartley oscillator is able to 
perform this switching function, 
since it operates class C and will 
conduct only for a short time on 
positive peaks of the sinusoidal grid 
signal. There's only one catch: If 
the sawtooth-forming circuit is con- 
nected directly to the oscillator 
plate, a husky sawtooth signal will 
appear there. The resulting fluctu- 
ations in plate voltage could inter- 
fere with proper operation of the 
oscillator. To avoid this problem, 
the old-time sine -wave circuits had 
an extra stage (called a discharge 
tube) to act as a sort of buffer be- 
tween the oscillator and output cir- 
cuits. Here is where simplification 
has entered the picture. The dis- 
charge tube has been omitted, and 
the plate current of the oscillator 
tube is utilized directly for dis- 
charging the sawtooth capacitor. 
However, a pentode -type oscillator 
tube is used in order to minimize in- 
teraction between the plate circuit 
and the oscillator proper. (The 
latter includes only the cathode, 
grid, and screen circuits.) 

The waveforms in Fig. 2 reveal 
what goes on in the circuit of Fig. 1 

during normal operation. All were 
taken with a low -capacitance probe, 
and external sync was applied to the 
scope to maintain a constant phase 
relationship among all the wave- 
forms. (The necessary synchroniz- 
ing signal was obtained by attaching 
a clip lead to the insulation of one 
of the horizontal yoke leads.) The 
right edge of each pattern represents 
the beginning of horizontal retrace, 
and the short white bar above the 
middle of each waveform indicates 
the conduction period of the oscil- 

-- lator tube. Note that the beginning 
and end of conduction are marked 
by distinct pips or rough spots in 
many of the waveforms; this can 
help you in analyzing the signals. 

Let's begin by examining the hori- 
zontal drive signal W1 at the grid 
of the output tube. The unusually 
wide, flat-bottomed negative pulse 
in this waveform is a normal charac- 
teristic of the sine -wave type of hori- 
zontal circuit, even though it may 
look strange in comparison with the 
narrower, sharper -pointed pulse we 
are accustomed to finding in multi - 
vibrator circuits. It looks as if the 
rise in grid voltage is anything but 

Please turn to page 65 

horizontal oscillator 

4/Lfl W2 W3 W4 Ws 

W7 

Fig. 2. Waveforms for Fig. 1. White bar above each trace indicates conduction period of oscillator. 
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Head cleaning and demagnetization, the top-ranking serv 
ice requirements, should become a part of every service job. 
Repeated use of the recorder causes the oxide coating from 
the tape to rub off on the heads, reducing sensitivity and 
affecting both recording and playback quality. A cloth or 
brush dampened with denatured alcohol or a special tape 
cleaner can be used to quickly remove this oxide. Residual 
magnetism in a head-which increases background noise in 
recordings and reduces over-all frequency response-can be 
removed with a special demagnetizer such as the unit shown 
at top left in the photo. 

TAPE PRESSURE PAD 

ADJUSTMENT 

Pressure pads hold the tape in firm, flat contact with the 
heads. Excessive pressure increases tape wear and oxide de- 
posit, while too little pressure causes weak output. Pads are 
usually tensioned to a pressure of about 15 grams (measured 
with a small hand scale) and can be adjusted by turning a 
screw or bending the supporting arm. 

Height and azimuth adjustments are important factors in 
these days of four -track stereo reproduction. Improper height 
produces cross talk between tracks, while an azimuth error 
(head -magnet gap not precisely at right angles to direction 
of tape travel) causes a loss of high -frequency response. The 
photo shows azimuth being adjusted for maximum output 
during the playing of a special tape. 

Tape recorders are on the move. From all indications, 1960 sales 
will top a half -million units. Someone is going to have to service these 
units, in addition to the hundreds of thousands already in the field- 
and it might as well be you! 

In our May issue we gave you the low-down on the mechanical 
operation of recorders; in this article we present photos to show you 
the whys and wherefores of the most common service requirements. 
The following general hints will make it much easier for you to follow 
the specific procedures outlined in service manuals. 

\. 
Most recorders use an electromagnetic erase head, fed 

from a bias oscillator, to "clear the track" just before re 
cording. However, as shown here, a permanent magnet is 
sometimes used for this purpose. Improper height adjustment 
of either device fails to remove pre-recorded information 
from the desired track, and may erase part of an adjacent 
track. In this unit, the guide post is adjusted to vary the 
position of the tape as it passes across the magnet. 

4/GH T 
'Aft - 

LOCKING SCREWY 

PERMANENT MAGNET 

ERASE HEAD 

SLIDE POST 



Precise adjustment and diligent observance of record 
ing-level indicators is a basic prerequisite for good re- 

cording. The photo shows a recording -level eye being 

adjusted in accordance with service data. Biais adjust- 
ments are equally critical, and must be set exactly as 

recommended. Because these adjustments are sometimes 

accessible to the customer, both should be checked dur- 

ing service. 

Unless the pressure roller is adjusted to exert from two to four 
pounds of pressure against the capstan, the tape may move at an 

incorrect or irregular speed. Clean surfaces and straight shafts are 

also necessary for proper operation. Here the keeper has been 

removed from the roller, the latter raised slightly, and the unit 
energized to see if the roller stays on its shaft. If it works off, this 
means the shaft is bent and the tape is likely to crawl out from 

between the roller and capstan. To cure this condition, the shaft 
must be carefully bent back to an upright position. 

Take-up and rewind torque are easily checked 

by using small hand-held scales to make measure- 
ments at some specific distance from the hub. Im- 

proper torque results in spilled tape or improper 
operation during rapid tape transport. Some urits 
have adjustments, but in others, torque is a matter 
of drive -surface cleanliness and quality of be"ts, 

discs, etc. 

Improper braking can result in spilled or broken tape, incor 
rect tape speed, and a host of other troubles. In this photo, the 

brake is being adjusted in accordance with the instructions 
given in the service manual. You'll have to depend on service 

data to tell you about this adjustment, since it differs from one 

recorder to another. Other important factors in proper braking 
are cleanliness of brake shoes and the surfaces they contort, as 

well as freely operating linkages. 

* 
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MoRe PpOflT 
per call ...satisfaction for all! 

SELL-SERVICE-SATISFY 

RECEIVING TUBES 
MADE BY 

GRAND PRIX AWARD -WINNING 

HITACHI 

Choice as original equipment by 
manufacturers in the U. S. & abroad 
From all points come good words 
about Hitachi tubes produced by one 
of the world's largest manufacturers 
-Hitachi, Ltd., Tokyo, Japan. 
Tubes that can't be beat for per- 
formance and reliability. Most pop- 
ular types are available . . . each 
made with strict quality -control to 
fully meet top American standards. 
Yet important cost savings guaran- 
tee you extra profits. And distribu- 
tion is on a localized prompt -deliv- 
ery basis. 

THE SAMPSON COMPANY 
ELECTRONICS DIVISION, 2244 S. Western Ave., Chicago 8, III. 

See your HITACHI Distributor A COMPLETE LINE 

-or write for CATALOG 558-R OF QUALITY ELECTRONIC 

COMPONENTS 

Keep it Clean. Summer sunshine 
is going to be hard on window dis- 
plays. In addition, displays must be 
bright, well -organized, and clean to 
attract attention away from summer 
daydreams, and toward the fleeting 
message your window brings. 

Dirty windows, faded displays, 
bug -covered items, and a generally 
deteriorated window decoration may 
simply fail to attract attention; even 
if people do take notice, their im- 
pressions will be favorable only to 
your competitors. Make it a point 
to change your displays often, clean 
them once or twice a week, and 
really keep them attractive. 

Half Gone. Well, 1960 is half- 
way through. What have you done 
with it - or what has it done to 
you? 

It's time to get some factual in- 
formation on what's happening to 
your business. It may not be the 
most enjoyable thing to do, but it's 
a definite must if we want to suc- 
ceed. There are many who run their 
business "by the seat of their pants," 
guessing this year's progress, sales, 
work load, and even profit on what 
they think. No business was ever 
permanently successful with this 
type of management. True, some 
businesses exist over a period of 
years with this haphazard direction, 
but they never gain a status of 
soundness. 

What does your balance sheet 
look like when compared to the one 
at the beginning of the year? (For 
those of you who can't compare the 
two because you don't have the first 
one - make one and see where you 
stand now.) How does Net Worth 
June 30, 1960 compare to that of 
January 1, 1960? A quick glance at 
these two figures gives you a good 
mid -year report on your progress. 
If you don't show a nice increase, 
what is the reason? One of the most 
likely is the item of Profit January 
1 to June 30. If this appears low, 
find out why. 

Going back to your profit -and - 

loss statement will point out where 
the lowered profit originated. What 
has been your total Sales for the 
year to date (the amount of business 
including income and additional ac- 
counts receivable)? Does it reflect a 
healthy level? (If possible, compare 
it with the past few years.) If the 
level is below normal expectations, 
it's time to survey your advertising 
and merchandising program. 

Perhaps inventory has crept up. 
If so, see if the increase has come 
from seasonable items such as bat- 
teries, TV installation supplies, etc. 
An increase because of such items 
as these is to be expected, but if the 
increase is from normal stock items, 
it would be wise to look into your 
purchasing practices. Don't forget 
that it's possible for purchasing costs 
to go up without increasing the vol- 
ume. Failure to take advantage of 
the discounts allowed for prompt 
payment to suppliers can make a 
sizeable figure over a six-month 
period. 

Wages, taxes, and normal over- 
head expenses all hold important 
clues in analyzing what happened to 
profits. Perhaps that raise you gave 
yourself is eating into the profits. 
Knowing your reluctance to take a 
pay cut, it may be desirable to re- 
evaluate your sales income to see if 
it can't be increased to compensate 
for the raise. 

While a six-month review of your 
records will tell you how you're do- 
ing and help you make future plans, 
a monthly analysis will permit you 
to keep a tighter rein on the busi- 
ness. Here's hoping your review 
speaks well of itself in this first half - 
year of "the surging sixties." 

& C 

Off to School. Just a reminder 
that now is the time to lay the 
groundwork for August promotions 
keyed to those young folks headed 
for college this fall. 

A few advance thoughts about 
clock radios, personal portables with 
earphones, pillow speakers, and car 
radios can jell into a well -planned 
merchandising program for you. 
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NUMBER 4 IN A SERIES OF C DfE 50th AVVIYERSARY - PECIALS! 

Here's a SWEET DEAL from CDE to add 
dollars to your bank account and 
time to your crowded day. CDE 

dipped silver micas save you dollars 
because they cost less. They perform 
as well as the best molded silver 
micas at a fraction of the price; and 
they STAY dependable too, because 
their rock -hard phenolic coating 
effectively seals out humidity. 

C DfÉ 

YOU GET- 
... ALL 500V. 5% 

rive CD75-5Q56 5E nmfd. 

Five 3D25 -5Q82 8'; mmfd. 

PFive 3D:5 -5T1 10C mmfd. 
l` 

Five 1.':D:55T18 18C nmfd. 

Five C015-5-22 220 nmfd. 

Five CD15-5-33 3,0 nmfd. 

Five CD1E5-39 390 nnfd. 
Five CD19-5-47 4:0 nmfd. 

Five CD19-5168 630 nmfd. 

CDE dipped micas save you time be- 
cause they're TINY. They'll slip into 
a tight chassis or crowded printed 
board with ease. They replace ANY 

mica or ceramic capacitor-and you 
get all 45 of these 500V., 5%, dipped 
micas, in a convenient clear plastic 
box, for only $10.20. Call or write 
your listributor . CDE Distributor 
Division, South Plainfield, N. J. 

CORNELL-DUBILIER ELECTRONICS DIVISION 
Federal Pacific El a c t r i c C o m p a n y 

July, 1960/PF REPORTER 33 



RRA =O and HX-E'= 
TZT$E 4rZT=3Z,E 

A survey of tube types you'll find in equipment 

If you have never operated a radio or 
hi-fi service department in conjunction 
with your TV service, and you're think- 
ing of starting one, what tubes should 
you stock? Or, if you have collected a 
miscellaneous stock of radio tubes over 
the years, and have decided to clear 
your shelves of all slow -moving types, 
what will be left? The answers to these 
questions will vary from one area to 
another, and will depend on the type of 
service to be rendered, as well as on the 
expected volume of business. To help 
you anticipate your stock requirements, 
we offer this brief resume of tube use 
in the radio and audio fields over the 
past two decades. 

To begin with, let's take the simple 
5 -tube AC -DC receiver. These series - 
string units first came out in the early 
40's, and were equipped with tubes hav- 
ing filament characteristics different from 
the more popular tubes of the day. The 
tube line-up consisting of a 12SA7, 
I2SK7, 12SQ7, 35- or 50L6, and 35Z5 
became the standard for millions of re- 
ceivers. A 14 -volt series of loctal-base 
tubes competed, but were never as suc- 
cessful as the 12 -volt line. 

In the early 50's there was a transition 
to the 7 -pin miniature series of 12BE6, 
I2BA6, 12AT6 (or 12AV6), 35- or 5005, 
and 35W4. Tens of thousands of sets using 
these tubes were produced, resulting in 
a standardization of this line-up among 
practically all manufacturers. A four - 
tube circuit-employing a 12AU6 to re- 
place both the I2BE6 and 12BA6- 
kindled a little fire, but never really 
caught on. 

Now, at the beginning of the 60's, 
these standard 7 -pin miniature tubes still 
constitute the big volume of radio tubes 
used in new set production. However, 

another new series with lower filament 
current has been developed and is now 
making its appearance. (Initial types in 
the new group are the 18FX6, 18FW6, 
18FY6, 32ET5, and 36AM3.) It will be 
some time before, these tubes replace 
today's standards, but they're on their 
way. 

During the past 20 years, transformer - 
powered home radios and auto receivers 
used basically the same tubes as their 
AC -DC counterparts, except for dif- 
ferences in filament voltage. However, 
notable exceptions were to be found in 
the tubes used in audio output and rec- 
tifier circuits. Output stages concentrated 
on 6V6's, with a smattering of 6L6's and 
6K6's. From the mid -50's on, the 6AQ5 
came to be the most common output tube 
in these sets. Rectifier usage centered 
around 5Y3's in home receivers. Some 
auto radios used an OZ4; others a 6X5 
(later replaced by the 6- and 12X4 
miniatures). 

The middle 50's saw the auto in- 
dustry switch over to a 12 -volt electrical 
system, with a consequent shift from 6 - 
to 12 -volt tube filaments. At nearly the 
same time, a new type of auto receiver 
appeared and was tabbed "hybrid." The 
audio output stage was transistorized, 
and tubes were designed to operate from 
a 12 -volt B+ supply (directly from the 
car's electrical system). The new series 
of hybrid tubes hasn't yet become 
standardized, due to continual design im- 
provements; the only tube approaching 
"universal" use is the 12AD6 converter. 

FM and combination AM -FM re- 
ceivers were developed during the 50's, 
and are now attaining an appreciable 
portion of the market. Most tube types 
used in these sets are also found in con- 
ventional AM or TV receivers. A couple 

now in service. 

of exceptions must be noted, however 
-namely, the 19T8 and 6BJ6 types. 

It can truly be said that portable 
radios began to make their mark in the 
50's. Although a few had been intro- 
duced prior to that time, sales didn't 
reach major proportions until some time 
in the mid -50's. By that time, the tubes 
used had passed through designs using 
octal, loctal, miniature, and hearing -aid 
types. Miniatures account for the great- 
est percentage of tubes used during this 
period. A nearly standard circuit using 
the 1R5, IS5, 1T4, and 3V4 evolved, 
although 1U4's, IU5's, and 3Q4's still 
had a fair popularity when the whole 
tube concept was virtually dropped in 
favor of transistors. It's interesting to 
note that, by the end of 1959, weekly 
production of portables was running 
nearly 80,000 transistor sets as compared 
to less than 200 tubed units. 

The hi-fi boom came along in the 
late 50's, featuring units ranging from 
so-called "hi-fi" chassis using only a 
25L6 tube to sets with true high-fidelity 
circuitry. In current production, 12AX7 
(ECC83), 6BQ5 (EL84), and 7025 
tubes are probably the predominant ones 
not used in regular radios. It must be 
noted, however, there are several other 
types used in varying quantities-many 
of them brand-new designs that may 
largely replace existing types within a few 
years. 

Now that you have a pretty good idea 
of when the various types of radio and, 
hi-fi tubes were introduced and how 
they are used, take a close look at the 
chart on this page. Listing 77 common 
tube types used within the past 20 years, 
it will serve as a handy guide in meeting 
your service needs. 

Radio and Hi -F1 Tube Usage Chart 
*0Z4 

t1R5 
ti S5 

í1T4 
í1U4 
T1U5 

+3Q4 

+3V4 

5AR4 (GZ34) 

5U4 

5Y3 

6AL5 

6AQ5 

6AQ8 (ECC85) 

6AT6 

6AU6 
6AV6 

6BA6 

6BE6 

6BJ6 

6BK5 

6BQ5 (EL84) 

6CA4 (EZ81) 

A6CA7 (EL34) 

6CB6 

*6CR6 

6EZ8 *12AD6 12BE6 32ET5 

6L6 *12AE6 12BH7 35C5 
6SA7 *12AF6 *12BL6 35L6 

6SK7 *12AJ6 *12DL8 35W4 
6SN7 * 12ÁL8 * 12EG6 35Z5 

6SQ7 * 12AQ5 12SA7 36AM3 

6T8 12AT6 12SK7 5005 
6U8 12AT7 (ECC81) 12SQ7 50EH5 

6V4 (EZ80) 12AU6 18FW6 50L6 

6V6 12AU7 (ECC82) 18FX6 A6267 (EF86) 

*6X4 12AV6 18FY6 A7025 
*6X5 12AX7 (ECC83) 19T8 A7199 
* 12AB5 12BA6 25L6 

predominantly used in auto radais predominantly used in portable raulios A trndr,minrr tit lc rtCCcl irr hi li equipment 
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...IN LOTS ACCEPTED 
Set Manufacturer Z 

Tube 
Type 

Lots 
Received 

Lots 
Accepted 

Lots 
Rejected Rating. 

A 5 5 0 Preferred 
B 2 2 0 Preferred 
C I I 0 Preferred 
D 10 10 0 Preferred 
E 3 3 0 Preferred 
F 4 4 0 Preferred 
G 1 1 0 Preferred 
H 6 5 1 Fair 
1 5 5 0 Preferred 
J 2 2 0 Preferred 
K 1 1 0 Preferred 
L 7 7 0 Preferred 
M 1 1 0 Preferred 
N 4 4 0 Preferred 
O I I 0 Preferred 
P 12 12 0 Preferred 

Total 85 84 1 

*Ratings: Preferred, Excellent, Good, Fair, Poor, Unsatisfactory 

... IN LOWEST FIELD REJECTS 
Set Manufacturer Z 

Tube 
Type 

Per Cent Relicts 

All Vendors CBS 

1 .7 .3 
2 .8 0 
3 .9 1.0 
4 .5 .5 
5 .8 .3 
6 1.6 1.1 

7 .4 .1 

8 .8 .8 
9 .5 .5 

10 1.7 .8 

TOTAL RELIABILITY .. . 

proved in performance 

Yes, CBS receiving tubes are rated tops by leading TV and radio set 
manufacturers. Any way you want to look at it - vendor ratings ... lots 
accepted ... lowest line rejects ... lowest field rejects - during 1959 

these facts as reported by leading set manufacturers proved CBS tubes 
superior. This same total reliability ... continually proved in performance 
by set manufacturers can be yours for the asking. Just ask for CBS tubes 
... always. 

CBS ELECTRONICS 
Danvers, Massachusetts 

RUC». 
CBS RECEIVING TUBES 

TOPS 
... IN VENDOR RATINGS 
Set Manufacturer X - 30 Tube Types 

B C 
VENDOR 

...IN LOWEST LINE REJECTS 
Set Manufacturer Y 

1 2 3 4 5 6 7 8 9 10 11 12 
MONTHS 

Receiving, industrial and picture tubes transistors 
and diodes audio components and phonographs A Division of Columbia Broadcasting System, Inc. 
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Tips for turning a fuzzy rainbow 
back into a normal color picture. 

"Look, Mom! See the rainbow 
on the screen!" 

And with these words, another 
color -TV owner finds out that her 
set has lost color sync. While the 
rainbow may be pretty, it's a sure 
bet this customer would rather see 
color programs-so there's a pot of 
gold at the end of this rainbow for 
the serviceman who knows what to 
do about it. 

Isolating the Trouble 
By the time the technician arrives 

on the scene to begin troubleshoot- 
ing, the color program may be over; 
but one or more stations may be 
transmitting a color -stripe test signal 
as an aid in setting up color re- 
ceivers. This consists of several 
cycles of 3.58 -mc subcarrier oscil- 
lation injected into the video signal 
just before and after each horizon- 
tal blanking period. The test signal 
has the same phase as the color - 
burst signal; therefore, if applied to 
a normally -operating color set, it 
will produce narrow bands of uni - 

BURST AMP 

6EW6 
FROM 

VIDEO 
AMP 

a 
HORIZ 
OUTPUT 

10000 

mmf 

CHROMA REF 

OSC CONTROL 
4 mmf A `t 155V f .--, 

_;15 mmf o s NPOT 

A 

2.2 meg 

TO COLOR 

KILLER 

330 mmf 

120 mmf 

385V 

TINT 

12000 

2201 mmf 

11000 

mmf 

15K 

2W 

270V 

47K 

1W 

15000 

CHROMA SYNC 
PHASE DET 

1s 6AL5 

-35V 
6 

470K 2- 

10000 

mmf 

133K 

T.1 

35V 

470K 

6.8 meg 

5 OV 

7 

1_2700 

TO Z AND X 

DEMODULATORS 

47K TO X DEMODULATOR 
10003 

mmf 

270V 

270V 

Fig. 3. Chroma oscillator and sync circuits of current -model color set. 

Fig. 1. Color -sync loss reduces rainbow - 
generator pattern to slanting lines. 

Fig. 2. Jagged splotches in NTSC bar 
pattern mean color sync is absent. 

form greenish -yellow color along 
the side borders of the picture. 
Shifting streaks of various hues in- 
dicate a loss of color sync. 

If the stripe signal isn't immedi- 
ately seen, it may be off the edge of 
the screen because of horizontal 
overscan. In this case, one of the 
two test stripes can often be brought 
into view by carefully tuning the 
horizontal hold control to shift the 
raster sidewise. 

In order to check color sync 
when no transmitted color signals 
are available, it is necessary to con- 
nect some type of color -signal gen- 
erator to the receiver. Fig. 1 shows 
the completely out -of -sync pattern 
that appears on the screen when 
the output of a color simulator or 
rainbow generator is fed to a set 
with faulty color sync; Fig. 2 is the 
pattern developed under the same 
conditions from the output of a 
standard NTSC color -bar genera- 
tor. Notice that the latter display 
still contains a bar pattern, even 
though the colors have been 
scrambled into a stair -step design. 

Loss of color sync can be caused 
by many things. If reception of a 
regular black -and -white image gives 
no evidence of snow or any other 
abnormality, it can be presumed 
the trouble exists somewhere in the 
color sync section (Fig. 3) . The 
prime cause is tube failure; there- 
fore, substitution of V18, V 19, and 
V20 is the first order of business. 
If new tubes don't eliminate the 
shifting -color symptom, a logical 
troubleshooting sequence must then 
be followed in order to find any 
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OHAMPTON FM TUNER 

Sensitivity: 1.5 microvolts 
for 20 db quieting, Freq. 
Resp: 20 to 20,000 cycles 
i- 1db, Distortion: less than 
1%, IF Bandwidth: 270kc at 
6db down, Hum Level: 70db 
below 1 volt output, Outputs: 
dual (2) cathode follower 
(1) FM multiplex, AFC Pull 
In: 200kc -+-15kc, 1 volt at 
detector, Dritt: zero with 
AFC on. 

audiophile net $79.95 

OCB -12 CITIZEN BAND 

Power input 5 watts to class 
C RF amplifier, Ocillator: 
plug in 3Rd. overtone crystal 
.005% accuracy, AM plate 
modulation with automatic 
limiting for less than 100% 
mod. High impedance input 
microphone, Super regen re- 
ceiver with RF amplifies, 
Sensitivity: 1 microvolt use- 
able signal, Tuning range 
26.965MC to 27.255MC, 
Audio output 2 watts. 

dealer net $79.95 

0 DUAL 20 WATT AMPLIFIER 

Power output 40 watts (20 
watts each), Peak 80 watts, 
Binaural 2 volts rms, 4 volts' 
combined, Tape (recorder 
outputs) 2 volts each, Distor- 
tion less than 2%, Freq. 
Resp. -.±1db 30 to 20,000 
cps @ rated output, Inputs: 
tape head, mag., phono, 
ceramic phono, tuner, auxil- 
iary, Tone balance signal. 

audiophile net $129.95 

® 102 TUBE TESTER 

Vibrator tester -checks 6 and 
12 volt vibrators, Engineered 
to accommodate new tube 
types, Lists and checks more 
tubes than any other self- 
service tube tester, 102 
sockets, Easy -to -operate 1 

knob control. Tumble lock 
compartment stores over 400 
tubes, Complete emission 
tester, Checks each section 
of multi -purpose tubes. - 

dealer net $199.95 

OS-18 TUBE TESTER 

Tests each side of mult - 

purpose tubes, Tests 6 and 
12 volt vibrators, Emission 
tests all tubes, Uses just 18 
sockets, New sockets con- 
form to MIL spec. assures 
positive contacts and longer 
wear. Tests more than 800 
tube types, Foolproof test 
meter, Holds 400 tubes 'n 
sliding shelves, 110-120 volt 
AC. 

dealer net $149.95 

® TM -18 TUBE TESTER 

Same panel and performing 
qualities as the S-18. Perfect 
for counter use in service 
shop. Available' with legs as 
L-18. dealer net $91.85 

OV-18 PORTABLE 

Same performing qualities as 
the S-18. Compact and con- 
veniently encased in attrac- 
tive vinyl covered carrying 
case. dealer net $59.60 

6 

T.0,11441 IC 

FREE!'" 
SAVE MONEY( 

---_.... 
Ttll£a siit RIRE 

0 DUAL 30 WATT AMPLIFIER 

Power output 60 watts (30 
watts each), Peak 120 watts, 
Binaural 2 volts rms, 4 vo is 
combined, Tape (recorder 
outputs) 2 volts each, Distor- 
tion less than 2%, Freq. 
Resp. i-1db 30 to 20,000 cps 
@ rated output, Inputs: tape 
head, mag. phono, ceramic 
phono, tuner, auxiliary, Tcne 
balance signal. 

Shell 
ELECTRONICS MFG. CORP. 

112 State St., Westbury, N. Y. 

9 ;,. »-". . * .> /7 ` . 
the most 
diversified line of 
tube testing equipment 
on the market. 

write for 
complete information 
on these and other units. 

OAM -FM STEREO TUNER 

Sensitivity: FM 1.2 micro- 
volts for 20db quieting, AM 3 
microvolts for 20db S/N 
Ratio. Freq. Resp. FM 20 to 
20,000 cycles Lt 1db, AM 20 
to 5.kc -1db, Hum Level: 
FM -AM -70db below 1 volt 
output, 7 Outputs: FM 2 dual 
cathode followers, 1 Multi- 
plex, AM 2 dual cathode 
followers, AM FM 2 monaural, 
Automatic frequency control, 
Drift: FM zero with AFC on, 
AM negligible. 

® TC -18 CADI -TESTER 

Same performing qualities as 
the S-18. A handy and con- 
venient service man's dream. 
The accurate, dependable 
built-in Test-O-Matic tube 
tester will increase tube 
sales on the job. Ample tube 
and tool storage. Ruggedly 
constructed with durable 
black vinyl and reinforced 
outside trim. 

dealer net $69.95 

10 
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This new 

BOGEN 
GUIDE -BOOK 

tells you how 
to cash in on the 

profitable commercial 
sound market in 

PA and INTERCOM 

"GETTING STARTED IN SOUND" 
16 pages, packed with valuable information, 
advice, answers to all your questions-dis- 
cusses qualifications required - how much 
capital it takes - costs of operation - and, 
most important, how to get started on a 
modest investment. This guide book also tells 
you how to obtain... 

VALUABLE FREE SALES KIT 
TO HELP YOU IN THE FAST 
GROWING SOUND BUSINESS 

FREE sound sales kit con- 
tains sales literature-sample 
solicitation letters-job quo- 
tation forms - technical and 
installation data-product 
specification sheets-mer- 
chandising ideas. 
You will also receive addi- 
tional free material from time 
to time. And if you are no 
already dealing with a Bogen 
Sound. Distributor we will 
also put you in touch with one 
to serve as your local supply 
source. 
This valuable sales kit will be 
furnished to you when you 
send in the special card in- 
cluded in each copy of "Get- 
ting Started in Sound." 
THIS MAY BE the very opportunity you have 
been waiting for. Don't miss it! Visit your 
local Bogen Sound Distributor for your copy 
of "Getting Started in Sound." It will be the 
best 25c investment you ever made. If your 
distributor has not yet received his supply 
or is sold out, use this convenient coupon. 
Enclose 26c in coin, and a copy will be mailed 
to you directly. 

BOGEN -PRESTO, PARAMUS, NEW JERSEY PF -1 

Yes, I am interested in earning more 
money in sound systems, so please send 
me "Getting Started In Sound" by re- 
turn mail. I enclose 26c in coin. 

NAMF 

ADDRESS 

CITY VONE-STATE 
Look to Bogen -Presto 

for the big profit opportunities in sound 

® BOOEN-PRESTO PARAMUS, NEW JERSEY 
A Division of the Siegler Corporation 

component defects or misadjust- 
ments which may exist in the color - 
sync stages. 

Random "tweaking" of the tuned 
circuits in these stages is not the 
way to overcome sync problems! 
Realignment may be necessary after 
components have been replaced, 
but this should be done in strict 
adherence to the procedure outlined 
in the service data. 

The trouble area can be gener- 
ally localized by simply grounding 
the grid of V2OA, the reactance 
tube which controls the chroma 
reference oscillator. If the pattern 
on the screen changes, the trouble 
is thus shown to be in the circuits 
of the color -sync phase detector 
(V19) or burst amplifier (V18), 
or possibly in some preceding cir- 
cuit. No change in the pattern in- 
dicates trouble in either the oscil- 
lator or the reactance -tube control 
circuit. 

Color AFC Tests 

The best way to hunt for trouble 
in the burst and phase -detector cir- 
cuits is to check waveforms with a 

wide -band scope and low -capaci- 
tance probe. With a color signal 
applied to the receiver, check at the 
burst -transformer side of the phase 
detector (pins 1 and 2 of V19 in 
Fig. 3) for two color -burst wave- 
forms of nearly equal amplitudes. 
Rotating the tint (hue) control 
should affect the appearance of the 
waveform at pin 1. If no burst sig- 
nals are present, go to the grid of 
the burst amplifier. In the circuit 
of Fig. 3, the waveform at that 
point should be a combination of a 
strong keying pulse (from the hor- 
izontal output stage) and a rela- 
tively low -amplitude 3.58 -mc burst 
signal. It may be necessary to dis- 
connect or disable the inputs one 
at a time in order to obtain a clear 
view of both signal components. In 
some color sets, these inputs are 
received on separate elements of 
the burst -amplifier tube-so there 
is no problem of analyzing a com- 
posite -type signal. 

Besides checking the incoming 
burst signal, see if a feedback sig- 
nal from the oscillator is present at 
the other side of the phase detector 
(pins 5 and 7 of V19). Pay par- 
ticular attention to the required 

peak -to -peak amplitude - about 10 
volts in the circuit of Fig. 3. 

After the trouble area has been 
narrowed by waveform checks, a 
VTVM can be put to work finding 
the exact location of a suspected 
defect. 

Oscillator 
Reach for the VTVM if the trou- 

ble has been localized to the re- 
actance -tube and oscillator circuits. 
First of all, is the plate voltage of 
the reactance tube normal? If not, 
some defect in this tube's plate cir- 
cuit may be causing it to throw the 
oscillator off frequency. 

If the grid voltage of the oscil- 
lator is incorrect, this can mean 
either weak oscillations or an in- 
correct operating frequency. Be 
sure to check the plate and screen 
voltages of the oscillator stage for 
possible clues to trouble on the out- 
put side of the circuit. 

Intermittents 
A condition occasionally seen in 

color sets is a loss of color sync 
after a long initial period of nor- 
mal operation-usually an hour or 
more. This intermittent defect is 
often found to be the result of a 

gradual change in bias on the ref- 
erence -oscillator control stage. A 
change in value of a cathode -circuit 
component, or grid current due to 
a gassy tube or a leaky grid -plate 
capacitor, is most likely to be the 
actual source of the trouble. It is 
characteristic of these defects to 
cure themselves each time the set 
is turned off and then on again. 
Monitoring the voltages in the cir- 
cuit of V2OA is the best way to 
trace this particular problem. 

Another fault which may be 
diagnosed as intermittent is an un- 
stable, or touchy, sync circuit. This 
behavior is usually caused by leaky 
capacitors, and the trouble can be 
readily traced by making voltage 
measurements. As a rule, the defect 
is found in the circuit feeding the 
grid of the control tube. Open ca- 
pacitors in this same circuit cause 
violent, uncontrollable disturbances 
in color sync. 

Of course, there are other pos- 
sible causes of color -sync loss; but 
following the procedure just out- 
lined will direct you to most trou- 
ble sources via the fastest route. 
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!at est Gene -al Electric tech- 
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ty. Result greater emissioi 
c. ,abilit) for the 12AT7, 
aid a more respois;ve tube. 

PRECISION -CENTERED 
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heaters nc ch ii length, and 
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TWO big markets await super -sensitive G -E 12ÁT1! 

Superior mobile reception, more dependable home TV: 
now you can provide both...profitably! 

Highest sensitivity of any 12AT7, espe- 
eially at low voltages! Puts General 
E1e:tric's twin triode in a class by itself. 
You can offer improved reception to police, 
amtulance, other FM mobile -radio users 
with a battery or generator power source. 
Also, you can install the tube to help set 
owr_ers ward off faulty home -television 
performance when line voltages drop. 

Plen_y of sockets for the Serv_ce-Designed 
12AT7! Make new friends with this fine 
tube.. make mor_ey, tai! With its :lose 
inter -element spacir_gs, Tyne 12AT7 -mast 
be bui_t right-as Ger_eral Electric builds 
it. Get the full quality story from your G -E 
tube distributor ! D :stria uror Sales, Eiec- 
tronic Corn orents Divxsian, G-ereral 
Electric Covepany, Owenaboro, Kentucky. 

Progress /s Our Most /mpo+fant Product 

GENERAL ELECTRIC 
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Electronic timers, with their great 
accuracy and adaptability, lend 
themselves to all sorts of uses in in- 
dustrial process control. 

One important application is in 
the automatic filling of opaque con- 
tainers with liquids or very finely 
ground powders. Transparent con- 
tainers can be filled by photoelectric 
cell devices, which cut off the flow 
when a beam of light is blocked as 
the contents reach the prescribed 
height. Obviously, this method would 
not work for opaque containers, such 
as the waxed paper cartons which 
have virtually replaced glass milk 
bottles. Instead, a solenoid -con- 
trolled valve on the filling apparatus 
is held open for a predetermined 
length of time. Split-second timing 
allows the containers to be filled to 
a uniform level. 

In the timer -controlled unit used 
in dairies for filling waxed paper 
cartons (Fig. 1), the milk supply is 
poured into a large stainless -steel 
vessel mounted above the filling 

Editor's Note: Material in this article 
has been excerpted from the new Howard 
W. Sams book, Servicing Unique Elec- 
tronic Apparatus, by Jack Darr. 

table. A solenoid and valve assembly 
is below the supply vessel. Metal 
tracks guide the paper cartons into 
position. When the open top of the 
carton is directly beneath the spout, 
a trip arm closes a microswitch (a 
small snap -action switch operated 
by a tiny movement of its actuating 
arm). The microswitch "kicks off" 
the timer, which opens the valve and 
holds it open for the predetermined 
length of time. If the timing is cor- 
rect, the carton will be filled with 
the exact quantity desired. 

Fig. 2 is a photograph of the timer 
circuit with the cover removed and 
the principal components labeled. 

Timer Circuitry 

Fig. 3 shows the schematic for the 
timing unit. The timing depends 
upon the charging rate of capacitors 
Cl and C2, which controls the con- 
duction of tube VI . 

In the standby position at the be- 
ginning of the cycle, the armatures 
on relays RL1 and RL2 are posi- 
tioned as shown by the solid lines in 
Fig. 3. That is, RL1 is activated and 
RL2 is not. Notice that the junction 
of R1 and R3 receives a positive 

TIMER 

PLUG FROM 
SOLENOIDE 
MICRO SWITCH 

GUIDE TRACKS 
FOR CANYONS 

MILK 
SUPPLY 

-1 
TABLE 

T 
L 

VALVE 

SOLENOID 

MICRO SWITCH 
(OPERATED BY 

PUSHING CARTON 
INTO POSITIONI 

voltage from B+ through R5 and 
section A of RL2. This voltage pro- 
vides the proper bias for V1, since 
the cathode is connected to B+ 
through a portion of R4; it also dis- 
charges timing capacitors Cl and 
C2, since the opposite ends of these 
capacitors are likewise connected to 
B+. Tube V1 is conducting and 
plate relay RL1 is energized (shown 
by the solid bar for relay RL1 in 
Fig. 3) in the standby position. 

At the beginning of the cycle, the 
carton on the filling table strikes the 
microswitch, which closes momen- 
tarily and thus completes the circuit 
between terminals 3 and 4 of the 
control -head socket. At this time, a 
return path is provided for AC relay 
RL2. As a result, armatures on RL2 
move to the positions shown by the 
dotted lines in Fig. 3. With RL2 in 
this position, a path has now been 
provided through section A of RL2 
and section B of RL1, from B+ 
to terminal 3 of the control -head 
socket. Hence, RL2 is held in the 
position shown by the dotted lines, 
after the microswitch opens, by the 
connections through RL2 and RL1. 

The solenoid, which operates the 

6SN7GT 

LOCKET (TO SOLEN01 a MICROSWITCH) 

Fig. 1. Sketch of timer -controlled equip- 
ment for pouring milk into cartons. 
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Fig. 2. Photo of actual timer unit with 
cover removed to show components. 



OF 
ALL YOUR 

REPLACEMENT 
CONTROL NEEDS 

CLAROSTAT CONTROLS!!USE 

RTV CONTROLS 
Ready for use right from the carton - the right one 
right in every respect for practically every TV and 
radio receiver ... No assembly - factory -made to 
work right! 

t 
CLAROSTAT 

STANDARD 
CONTROLS 
Wire -wound and carbon controls 
in every popular value. Also duals. 
Pick -A -Shaft permits right 
selection - snaps right into 
place. Ad -A -Switch snaps 
on with no fuss, 
no muss. 
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valve controlling the flow of milk 
into the carton, is connected across 
terminals 5 and 6 of the control - 
head socket. Terminal 5 is connected 
to one side of the AC line. There- 
fore, in order for the solenoid to 
operate, a path must be provided 
from the other side of the AC line 
to terminal 6. This path is furnished 
by RL2 when energized. Starting at 
fuse M2, the path runs through sec- 
tion B of RL2 (dotted lines) to 
section A of RL1 (solid line), and 
then to terminal 6. Lamp M6, also 
connected between terminals 5 and 
6, lights to indicate that voltage is 

.being applied to the solenoid and 
that milk is flowing into the carton. 

Now, while milk is flowing into 
the carton, let's examine the timing 
circuit! When relay RL1 was ener- 
gized, the B+ voltage through sec- 
tion A of the relay (and R5) was 
removed. (This was the voltage pro- 
vided for biasing the grid and dis- 
charging Cl and C2. Remember that 
Cl and C2 were discharged by the 
B+ voltage, since both sides of 
these capacitors were connected to 
B+. Although a positive potential 
did exist on both plates of the ca- 
pacitors, there was no potential dif- 

COMPLETELY RELIABLE 
AUTOMATIC MONEY-MAKER 

AUTOMATIC 
DYNA-QUIK 
DYNAMIC MUTUAL CONDUCTANCE 
TUBE AND TRANSISTOR TESTER 

Here is automation that combines both 
speed and accuracy for profitable profes- 
sional servicing. Pre -tested and field proved. 
Keeps paying you dividends day after day. 
Measures true dynamic mutual conductance. 
Makes complete tube test in seconds under 
actual operating conditions of the set. 
Checks average set in a few minutes. Pro- 
vides instantaneous heater continuity test. 
Shows true tube condition on "Good -Bad" 
scale and in micromhos. Patented automatic 
line compensation. Tests transistors, diodes, 
and rectifiers, too. Net, $16995 

See Your B&K Distributor or Send for Bulletin AP15-R 

Ba K MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

SIMPLIFIED AUTOMATIC 

DYNA-CARD SYSTEM 

Only 60 indexed phenolic 
Dyna-Cards test over 600 
tube types. Dyna-Card 

automatically sets socket 
connections. 

,111113' 

MORE ACCURATE TESTS FOR 

PROFESSIONAL SERVICING 

Tests each section of 
multiple tubes separately 
for true Gm, Shorts, Gas, 
Grid Emission and Life. 

41111111111111ffl' 

MINIMIZES OBSOLESCENCE 

Easily kept up-to-date 
with extra cards 

and punch supplied 
with every unit. 

41118MIIIMINI 

By checking all tubes 
in the set, you can 

Sell More Tubes Per Call 

INCREASE YOUR INCOME 

Save Call -Backs and 
Satisfy More Customers. 

ference across the plates.) With the 
discharging voltage removed, capaci- 
tors Cl and C2 charge through 
resistors R1 and R2 and the power 
supply. However, the capacitors 
cannot charge instantaneously be- 
cause R1 and R2 limit the current 
flow. The time required for a ca- 
pacitor to reach 63% of the applied 
voltage is known as the time con- 
stant of the circuit. It is equal to: 

T=RC 
where 

T is the time in seconds, 
R is the resistance in ohms, 
C is the capacitance in farads. 

During each time -constant period 
following the first one, the capaci- 
tors charge to 63% of the remaining 
voltage. Fig. 4 shows the resultant 
decrease in voltage at the junction of 
R1 and R3. 

The charging rate can be con- 
trolled by varying either the re- 
sistance or the capacitance in the 
circuit. For example, when switch 
S1 is closed, both Cl and C2 are in 
the circuit; when S1 is open, only 
C2 is in the circuit, and the charging 
time is much less. Likewise, the re- 
sistance is changed by moving the 
arm of potentiometer R1. When the 
arm is at the bottom of the drawing, 
the entire 1-meg resistance is in the 
circuit; when the arm is at the top, 
all the resistance of R1 is shunted 
out of the circuit. Thus, R1 serves 
as a fine adjustment of the charging 
time of capacitors Cl and C2. The 
duration of a time constant (indi- 
cated by 1, 2, 3, and 4 along the 
bottom of Fig. 4) can be varied over 
a wide range by proper adjustment 
of S1 and R1. 

By resetting R4, the cathode volt- 
age on VI can be varied so that V1 
can be cut off at almost any desired 
point on the curve in Fig. 4. When 

"I'd heard some talk about a small 
transistor TV set." 
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plate current stops flowing, RL1 is 
deactivated, and the armature moves 
to the position shown by the dotted 
lines. This action opens the solenoid 
circuit (through section A of RL1) , 

stopping the flow of milk. At the 
same time, the connection through 
section B of RL1 to the winding of 
RL2 also opens. RL2 is then deac- 
tivated, the B+ connection is re- 
stored to the junction of R1 and R3, 
and capacitors Cl and C2 are dis- 
charged. V1 starts conducting, and 
plate relay RL1 is again energized. 

Now, conditions are the same as 
they were at the beginning of the 
cycle. When the next carton strikes 
the microswitch, the cycle will be 
repeated. 

Manual -fill switch S2, when de- 
pressed, applies the line voltage di- 
rectly to the solenoid, bypassing the 
timing and relay circuits. Hence, this 
switch can be used during servicing 
as a check on the solenoid and 
valve. 

Operating power is supplied by a 
pair of selenium rectifiers in a half - 
wave doubler circuit. Lamp M5 in- 
dicates that the device is turned on 
and ready for operation. The fila- 
ment voltage for the 6SN7GTA tube 
is supplied by a small transformer 
(not shown). The 0C3 voltage reg- 
ulator holds the supply voltage con- 
stant to insure accurate timing. R1, 
a high -quality linear potentiometer, 
has a planetary drive instead of the 
standard direct drive. This, together 
with the very large dial scale, per- 
mits a highly accurate setting of this 
control. 

Timing capacitors of 0.5 and 4 
mfd were used in this unit. Other 
units will use different values, de- 
pending upon the length of charging 
time required. With both capacitors 
in the circuit (Fig. 3 ), times of up 
to three or four minutes are possible. 
The shortest possible time is in the 
neighborhood of one to two seconds. 
Accuracy in setting the controls is 
on the order of one -tenth of a sec- 
ond or less. 

Servicing 

Environment causes most of the 
troubles in these units. Because they 
are operated in the humid atmos- 
phere of dairies, moisture can enter 
them and cause leakage and short 
circuits between elements. The case 
has a rubber gasket to keep out 

moisture. Be sure to replace this 
gasket, and check it for any leaks or 
breaks whenever the unit is serviced. 
(It is not at all unlikely, every now 
and then, for the whole unit to get 
doused by a stream of water from a 
cleanup hose!) 

Even though an AC -DC "floating 
ground" or B -minus circuit is used 
in this system, an extremely high 
shock hazard still exists-especially 
for operating personnel, who might 
use this equipment while wading in 
water or walking around on an al- 
ways wet floor. To prevent shock, 

heavily rubber -jacketed cables and 
moisture -sealed plugs are used; and 
a special grounding conductor, con- 
nected to terminals 1 and 2, is pro- 
vided in the interconnecting cable. 
Be absolutely sure the whole unit is 
firmly connected to an actual earth 
ground by running a heavy ground 
wire to a cold -water pipe. If this 
wire is missing when a unit is to be 
serviced, install it before attempting 
to operate the equipment. Carefully 
check the cable and all plugs and 
sockets for weaknesses caused by 
steam or water. If the outer jacket 

Now Completely SELF-CONTAINED 
ForTesting & Rejuvenating 

BLACK 
AND WHITE 

and 
COLOR 

including 
110° TUBES 

/ay CRT 440 

CiATHODE 

REJUVENATOR 

TESTER 

TESTS AND REJUVENATES 
all black & white and color 
picture tubes at correct fila- 
ment voltage from 1 to 12 V. 

TESTS AND REJUVENATES 
110° tubes with 2.34, 2.68, 
6.3 and 8.4 volt filaments. 

TESTS AND REJUVENATES 
colcr picture tubes. Checks 
eaci color gun separately 
same as black & white tubes. 

Used by Thousands of Professional Servicemen 
MAKES IIIEW PICTURE TUBE SALES EASIER 

Gives you more value than ever-all-in-one. 
Quickly checks and corrects most TV picture 
tube troubles in a few minutes right in the 
home without removing tube from set. 
Gives new useful life to weak or inoperative 
tubes. Checks leakage. Restores emission and 
brightness. Repairs inter -element shorts 
and open circuits. Life test checks gas content 
and predicts remaining useful life of picture 
tube. Completely self-contained in 
leatherette -covered carrying case. Net, $7495 

ACCESSORIES for USE ONLY with FORMER B&K Models 400 and 350 CRT 

Model C40 Adapter. For use only with all previous B&K Model 
400 and 350 CRT's. Tests and rejuvenates TV color picture 
tubes and 6.3 volt 110° picture tubes. Net, $9.95 
Model CR48 Adapter. For use only with all previous B&K 
Model 400 and 350 CRT's. Tests and rejuvenates 110° picture 
tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95 

See your B&K Distributor 
or Send now for Bulletin API5-R 

B a K MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., 50 Wingold, Toronto I0, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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actual size 

x 6 - 

take this new 
`tool' on every 

service call.. 
especially designed 

for your tube caddy 

TUBE 

CADDY -TUBE 

SUBSTITUTION 
GUIDEBOOK 
by H. A. MIDDLETON 

(direct replacements only) 

This guidebook is the answer to the many re- 
quests by service -technicians for an efficient 
direct substitution guide which can be carried 
in the tube caddy. It contains only direct substi- 
tutions which can be made without modification 
of the wiring. All substitutions listed will yield 
good or excellent results as indicated in the 
guidebook. 

this guidebook will: 

save you time eliminate carrying needless 
tube types enable you to select the best substi- 
tution minimize sales losses because you don't 
have the right tube. 

/t will pay for itself on the first service ealll 

Contains more than 2,400 substitutions: 

Receiving tubes 1819 
Ruggedized tubes 75 

European -to -American 219 
American -to -European 297 

#272. (actual size Ws x li') $.90 

Order this indispensable 'tool' today at 
Pour distributor or from: Dept. PF -Î 
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Fig. 3. Complete schematic of circuits used in the electronic timing unit. 

of the interconnecting cable appears 
to have been weakened by steam 
cleaning, replace the whole cable. 

Aside from these precautions, 
maintenance on the unit consists 
mainly of cleaning relay contacts 
and checking tubes and operating 
voltages. The output voltage of the 
selenium rectifiers should be at least 
250 volts. A partially open filter or 
doubler capacitor, or one with a 

high power factor, can cause a lower 
voltage. Weak rectifiers can also 
cause low output voltage. 

To clean the relay contacts, draw 
a strip of cardboard (cut a strip off 

a postal card or similar stock) be- 
tween the contacts. If the contacts 
have burned or are badly pitted, 
disassemble the relay and smooth 
them down, using jeweler's rouge 
for the final polishing. Apply a thin 
film of contact lubricant, to help 
keep down future corrosion. Check 
the springs for positive action on the 
relays. These can be replaced by 
dial -drive springs (like those used in 

radios) if they are badly stretched. 
The timing pot, R 1, is a precision 

unit; it should never be replaced by 
a standard radio or TV unit, but only 
with a duplicate. If the main timing 
dial is removed for any reason, care- 
fully note and mark its position, so 
it can be replaced in the exact posi- 
tion. When the unit is first installed, 
the timing of the unit should be 
checked with a very accurate watch 
having a large sweep -second hand, 
and notes made of the dial -scale 
markings corresponding to different 
times-I, 5, 60 seconds, etc. This 
will make maintenance and checking 
easier in the future. 

w 

ó 

E 

2 

TIME -- 3 4 

Fig. 4. Effect of RC charging network 
on grid voltage of control tube V1. 

TV TUNERS OVERHAULED 
MAKES 95 90 DAYS 

ARRANTY ALL MAND ODELS 
9 

NET UHF VHF $19.90 

SAME DAY SERVICE 
ON POPULAR TYPES -48 HOURS ALL OTHERS 

Overhaul charge includes labor and minor parts; tubes and 

major parts are extra at net prices. 

Tuner to be overhauled should be shipped complete; include 

tubes, shield cover and any damaged parts. Quote model 

and state complaint. Pack well and insure. 

WE WILL SHIP C.O.D.-F.O.B. CHICAGO OR TORONTO 

seitexice 
JOHN F. RIDER PUBLISHER, INC. 

la 116 West 14th Street. New York 11, N Y. 
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xy Me makers el 
6USS FUSES 

Why "Experiment" 
with electrical protective devices 

when BUSS fuses have proven their dependability? 
With the many types of electrical 

protective devices on the market, per- 
haps you have asked yourself, "Which 
line is best for me?". 

It doesn't pay to "experiment". 
Protective devices that fail to pro- 

tect or that open needlessly often re- 
quire a time-consuming call-back that 
can mean loss of full profit. Your repu- 
tation for service and reliability also 
may suffer. 

BUSS and FUSETRON fuses, on 

the other hand, do provide dependable 
electrical protection under all service 
conditions .... and have for the last 45 
years in the home, in industry and on 
the farm. 

Electronic testing assures 
dependability. 

Every BUSS and FUSETRON fuse 
is tested in a sensitive electronic device 
that automatically rejects any fuse not 
correctly calibrated, properly con- 
structed and right in all physical di- 
mensions. 

The time you save, the trouble you 
avoid, the satisfied customers you keep 
and the full profit you make are why 
it's just good business to standardize 
on BUSS. 

For more information on BUSS and 
FUSETRON Small Dimension fuses 
and fuseholders, write TODAY for 
Bulletin SFB. 

IUSSMANN MFG. DIVISION 
McGraw -Edison Co. 

University at Jefferson, St. Louis 7, Mo. 
760 

BUSS fuses are made to protect - not to blow, needlessly. 
BUSS makes a complete line of fuses for home, form, commercial, 

electronic, electrical, automotive and industrial use. 

fi1SETNON 
TRUSrWOM,Ny ALINES IN 
ELEC TRICE I. PRO rEC TION 

USS 

MOW_. 
MO- 
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ANOTHER ADDITION TO ITS BIG FAMILY 

OF TESTED ELECTRONIC COMPONENTS... 

BC -424 
262 K.C. Output I.F. Transformer 

(Printed Circuit) 

EXACT REPLACEMENT FOR 

DELCO 1221253, 1221255 

Merit does not employ the prevalent "spot check" sys- 

tem. Every unit in the Merit line is individually tested - subjected to grueling tests far beyond ordinary 
usage. Which accounts for an almost unbelievably low 
percentage of returns. And explains why so many thou- 
sands of service technicians all over the world use and 

recommend Merit tested Elec- 
tronic Components. 

e)eNerallt 
l and Transformer Corporation 

MERIT PLAZA HOLLYWOOD FLORIDA 

TIPS for TECHS 

:1ELf6T0R ser T/N( 
UL7IPLY/NG Q,p.Ss,sTAKrF' FACTOR 

! - 500 - X ! 
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Reference Card for Instrument 
Settings 

Instead of checking the instruc- 
tion sheet or booklet for ranges and 
multipliers of instruments such as 
resistance -capacitance bridges, you'll 
save much time by pasting a card 
with this information on the top of 
the instrument as shown. 

Illuminated Magnifier Aids in 
Component Identification 

Illuminated magnifiers - which 
are available in various sizes and 
styles - are helpful in reading dim 
markings on capacitors, resistors, 
and other electronic components. 

The magnifier shown measures 
about 7" in over-all length, uses 
medium flash lamp batteries, and 
magnifies five times. 

Magnifier for Printed 
Board Work 

When looking for breaks or other 
defects on printed boards, try using 
a magnifying glass like the one 
shown. 

The lens is about 21/2" in diam- 
eter, while the base is slightly over 
2" in both length and height, and is 
heavy enough to stay where placed. 
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Use Crochet Needle On 
Printed Boards 

An ordinary crochet needle be- 
comes a handy tool when searching 
for broken or loose conductors on 
printed boards. The small hook on 
the needle permits prying with a 
light touch, making it easier to probe 
without introducing new troubles. 

Tape Patches Punctured Cone 

Punctured or torn speaker cones 
can be patched quickly and easily 
with plastic electrical tape. The tape 
will adhere well and form a long- 
lasting repair if you wipe the cone 
clean of all dust beforehand. 

Snout for Service Syringe 

When applying control cleaner, 
simplify your job of reaching those 
noisy controls which are located in 
almost inaccessible places. Use a 
length of plastic spaghetti slipped 
over the syringe-in the form of a 
flexible "snout." 
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658 TUBE TESTER BY 
JACKSON 

At last, mere is a tube tester that will test practically every tube 
the average serviceman will ever encounter. Faster, more versatile, 
more accurate for more types, the new 658 is the 'deal choice for 
service, laboratory, and engineering applications. 

8 voltage pos tions for plate, screen anc voltage 
regulators. Variable DC voltage, plus variab'e AC signal voltage is applied to 
control grid. The meter then reads only the AC component in the plate circuit. 
A muc more valid test than mutual ccndactance, because it considers the 
entire output curve of the tube, not just a small portion. 

Ample current capacity Por even 
high crrrelt space charge grid tubes. The 658 is the only tester made with 
this capabiility. 

AC voltages are applied to diodes and rectifiers. 
Meter then reads plate current-the only val d test for rectifiers. Easily handles 
even higß current rectifiers up to 250 ma. 

Highly sensitive grid leakage test incicated directly on 
special meter scale. Sensitivity of 15 megohms. 

closed tc determine accurately its ope rating limits. 

directly on meter sca e. 

is burned out. 

striking voltage and control voltage range. 

K WITHOUT WARM U" 

Eye can be opened and 

Actual, current is read 

No wasted time if the heater 

Actually indicates 

PLUS THESE AND MANY MORE FEATURES 

Famous Jac4son Push -Button Sequence 
Switching 
New Silicon -Rectifier Balanced rouble - 
bridge circuit 
Triple Shorts Sensitivity Tests to suit each 
tube 
231 Heater voltage combinations from 
0.6 to 120 volts 
Fused line for overload protection. Panel 
mounted fuse 

Famous Jackson Life -Line Test 
Gcuped tube sockets for easy accessi 
bility 
Complete data for testing more than 1,20C. 
types 
Compact portable case -21" I. x 133/4" w. 
x7"d. 
Sockets for 4, 5, E, loktal, octal, minia 
tLre 7 and 9 pin tubes plus two for sub - 
mir iatures 

SEE IT AT YOUR DISTRIBUTORS OR WFITE TODAY FOR LITERATURE 

$189.95 
in& 

Jackson 
THE JACKSON ELECTRICAL 
INSTRUMENT CO. 

124 McDonough St., Dayton 2, Ohio 
Is Canada: The Canacian Marconi Compa 
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ON TEST EQUIPMENT 
by Les Deane 

AC -DC All the Way 
A new VOM that measures AC or DC 

voltages and currents, resistance, and 
decibels has recently been introduced by 
Electronic Measurements Corp. of New 
York. The front panel of the self -pow- 
ered, lightweight Model 109 is pictured 
in Fig. 1. It's supplied with batteries, 
carrying handle, and operating instruc- 
tions, but not with test leads. 

Specifications are: 
1. Power Requirements-three series - 

connected 1.5 -volt penlite cells; 
standard replacements available. 

2. DC Voltmeter-five ranges of 6, 60, 
300, 600, and 3000 volts; sensitivity 
20,000 ohms/volt; separate jack 
provided for 3000 -volt range. 

3. Ohmmeter -0 to 20 megohms in 

three ranges of Rxl, x10, and 
x1K; center -scale indications of 70, 
700, and 70K ohms; zero -ohms ad- 
justment and separate jack provided 
on panel; circuit operates from 4.5 - 
volt battery supply. 

4. AC Voltmeter-five rms ranges of 
12, 120, 600, 1200, and 3000 volts; 
sensitivity 10,000 ohms/volt; full - 
wave rectification employed. 

5. DC Ammeter-three ranges of 6, 

60, and 600 ma; all readings indi- 
cated on orle scale. 

; \ `.:w -RXIRI 
MOOR 109 

Fig. 1. Functions of the EMC Model 
109 include AC current measurements. 

6. AC Ammeter-three rms ranges of 
30 ma, 300 ma, and 3 amps; AC - 
DC selector switch provided on 
panel. 

7. DB Meter-five usable ranges corre- 
sponding to AC voltage range se- 
lected; readings from -4 to+64 db 
obtainable; direct -scale reading from 
-4 to +16; zero db equals 6 milli - 
watts of AC power across 500 -ohm 
load. 

8. Panel Meter - 41/2" clear plastic 
front, 40-ua movement with knife- 
edge pointer; five separate scale arcs 
provided, red for AC functions and 
black for DC, ohms, and db. 

9. Size and Weight-case 51/4" x VA" 
6 3/4" x 2 1/4"; 1 lb., 14 ozs. 

From Fig. 1 you can see that the 
meter face occupies most of the front 
panel with range selector, AC -DC switch, 
ohms -adjust control, and test jacks all 
across the bottom section. An unusual 
feature of the 109 is that is offers AC 
current measurements in addition to con- 
ventional VOM functions. This, of 
course, can come in handy for checking 
line current to various pieces of equip- 
ment, and for testing or attempting to 
regulate tube filament circuits. 

Opening the instrument by removing 
four screws from the front panel, I found 
the three penlite cells housed in a small 
plastic box, which in turn is cemented to 
the case back (see Fig. 2). With the lid 
of the box open, the batteries can be re- 
moved as one pack since they are sol- 
dered together in a series arrangement. 

An output jack is not provided on the 
meter, and the AC input circuit does not 
incorporate a DC blocking capacitor; 
therefore, audio signal voltages or db 
levels should not be measured with DC 
voltage present. At relatively high fre- 
quencies, however, a .5-mfd capacitor can 
be connected in series with one of the 
test leads to eliminate the DC component 
without affecting AC accuracy. 

Judging from my mail, some of you 
seem to be having trouble in trying to 

figure out what the term meter sensitivity 
actually means. Generally speaking, the 
input resistance of a VOM should be 
higher than the resistance of the circuit 

e,-_ 
Fig. 2. The 109 has a sealed meter 
movement and three -cell power pack. 

under test. This minimizes power drawn 
from the circuit by the instrument, and 
thus lessens the effect on circuit operation. 
Indirectly, then, the accuracy of the 
meter readings is increased. A high input 
resistance is obtained by using high -value 
series resistors in the meter circuitry. The 
combined value of these resistors or 
multipliers is limited, however, by the 
amount of current needed for the meter 
movement itself. Therefore, in meters 
with high iput resistance we generally find 
very sensitive microamp movements. 
Since series multipliers must change for 
each voltage range selected, the input 
meter resistance is expressed as a ratio 
of resistance to voltage, or so many 
"ohms -per -volt." 

You can check the AC or DC sensi- 
tivity of a voltmeter in the following 
manner: Use either an AC or DC voltage 
source, and obtain a near full-scale read- 
ing by selecting the appropriate meter 
function and range (see Fig. 3A). Next, 
select a resistance equal in value to the 
ohms -per -volt rating of the meter times 
the full-scale indication of the voltage 
range, and connect it in series with the 
source. Measure the voltage as illustrated 
in Fig. 3B; it should now be exactly one 
half that of the original, provided that a 
precision resistor is used and the meter is 

correctly rated. 

PRECISION 
RESISTOR 

Fig. 3. Diagram showing how to check 

sensitivity rating of a VOM (see text). 
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