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INTRODUCTION

This G-E HAM NEWS THIRD BOUND VOLUME has been published in answer
to many requests for the complete set of issues from January-February, 1956 (Vol. 11,
No. 1); to November-December, 1960 (Vol. 15, No. 6). Also, much additional informa-,

tion has been compiled about most of the original articles and combined into a 72-
' page supplement at the rear of this volume.

This is the third such volume that General Electric has published. The two
revious bound volumes contained the issues listed in the CROSS INDEX on the fol-
owing pages. The supply of both previous volumes has been exhausted for several
years. This Third Bound Volume also has been published as a limited edition.

Equipment described in many of the construction articles in the previous volumes

may be pretty much obsolete by present-day standards. Thus there is no good reason

for reprinting the original articles on obsolete-type equipment. However, certain
highly popular construction articles will be modernized and published in future issues.

The pace-setting information that G-E HAM NEWS published on single sideband
years ago is still highly pertinent as background material. Thus, the articles on
sideband and related subjects are being reprinted in another new volume which we
call the G-E HAM NEWS SSB PACKAGE HANDBOOK. Further information may be

r obtained from the G-E HAM NEWS office.

As G-E HAM NEWS enters its 16th year of publication, the page size has been

increased to 8-1/2 x 11 inches. This permits printing two regular-length feature

articles in each standard 8-page issue, instead of only one which could be run in
the smaller page size. Also, diagrams and pictures can be made larger for greater
clarity of detail.

The G-E HAM NEWS staff feels sure that our readers will be enthusiastic
over this new page size and format. The new issues also are being punched to fit
into a standard 3-ring binder, simplifying their preservation in home libraries.

Thus, just as GENERAL ELECTRIC is a LEADER in the electronics industry,
we of the G-E HAM NEWS staff feel that G-E HAM NEWS is a leader among amateur-
radio publications.

Many readers have asked about our ‘‘staff’’, which in a sense may be thought of

as including the more than 1,000 radio amateurs otherwise employed by General

Electric. A number of these amateurs are recognized leaders in their respective
fields--and, the articles they write for our readers reflect this capability as applied
to amateur radio.

As to coming articles, while we do have some material for the beginner and
novice in preparation, a majority of the articles planned for publication are intended
for the radio amateur who has at least a year or two of experience, and thus is ready
for more advanced equipment construction, and technical discussions on electronics.
However, this more advanced equipment and circuits usually contain ideas and sug-

- gestions that are applicable to simple equipment.

In short, our aim is to present the best material on the technical side of ama-
teur radio that we can obtain. And, the staff, in turn, hopes that our readers will
continue to support G-E HAM NEWS, and thus make it possible to continue this
service,

13,
Lighthouse Larry



CROSS INDEX TO G-E HAM NEWS

JANUARY-FEBRUARY, 1956 (Vol. 11, No. 1)
to NOVEMBER-DECEMBER, 1960 (Vol. 15, No. 6)

TITLE OF ARTICLE ISSUE

ANTENNAS AND ACCESSORIES:

All-Band Balun Coil January-February, 1960

Base Insulators for Vertical July-August, 195
Antennas

Directionull Beam Antenna January-February, 1957

Handy Andy Antenna Tower March-April, 1960

Harmoniker Band Pass Line Filters May-June, 1957

Making Long-Life Folded Dipole July-August, 1956
Antennas

Pi-Network Antenna Tuner May-June, 1960

AUDIO EQUIPMENT AND ACCESSORIES:

Audio Preamp/Limiter/Phone Patch November-December, 1958

Mobile Modulator-10 Watts Output May-June, 1957

Operating G-E Hi-Fi Tubes as January-February, 1960
Modulators

DESIGNER’S INFORMATION ARTICLES:

Simplified Coil Design January-February, 1960

Technical Tidbits--High-C Oscillators November-December, 1957
The Mix-Selector Charts for Sideband November-December, 1956
What About Mixer Circuits? November-December, 1956

GENERAL ELECTRIC EDISON RADIO AMATEUR AWARD:
Recipient-1955,

Robert W, Gunderson,W2J1O March-April, 1956
Recipient- 1956,

Mary D. Burke, W3CUL March-April, 1957
Recipient-1957,

James E. Harrington, K5BQT March-April, 1958
Recipient-1958,

Julius M. J. Madey, K2KGJ March-April, 1959
Recipient-1959,

Walter Ermer, Sr., WSAEU March-April, 1960
Special Citation Recipients-1956 March-April, 1957

1960 Edison Award Announcement September-October, 1960

MISCELLANEOUS ARTICLES:

Comparison of SSB and DSB May-June, 1957
Special DX Log Issue-Check List for Call Areas, States, Continents, Official
Countries and Zones--

Special DX Log Issue - 4th Revision January-February, 1956

Sseclal DX Log Issue - 5th Revision July-August, 1958
1959 Supplement to 5th Revision July-August, 1959
Gadget Rack for Your Shack September-October, 1958

G-E HAM NEWS Reader Survey March-April, 1958
New Handbooks--
G-E Receiving Tube Essential Characteristics Handbook--

6th Edition May-June, 1957
Tth Edition September-October, 1959
G-E Transistor Manual - 2nd Ed. May-June, 1957
Ventilation for Utility Boxes July-August, 1956

5 Radio Amateurs Among 1957 G-E
All-American Award Winners
3 Radio Amateurs Among 1958 G-E
All-American Award Winners

January-February, 1958
November-December, 1958
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THI.E OF ARTICLE ISSUE

MOBILE EQUIPMENT AND ACCESSORIES:

Bandswitching Mobile Converter

Converting the BC-453 Command Set
Receiver for Mobile Service

mfh-Power Mobile Radio Systems

Kilowatt Mobile Linear Amplifier

Mobile Power Supply Ideas

Mobile Power Supply Offer

Mobile SSB Reception Information

Mobile Tube Heater Hints

Single Band Mobile Converters

The TC-75--A Mobile Transmitter/
Converter for 3.9 Mc.

POWER SUPPLIES:

Dual-Voltage High Voltage Supplies
Mobile Power Supply Ideas

Mobile Power Supply Offer

New G-E Rectifier Tubes

100-Watt Mobile Power Supply

RECEIVERS AND RECEPTION:

Another Low-Noise VHF Converter
for 144-148 Mc.

Bandswitching Mobile Converter

Conelrad Monitor-WWV Converter

Converting the BC-453 Command
Set Receiver for Mobile Service

Cur Fluorescent Lamp

terference

High-Pass TV Receiver Filters

Mobile SSB Reception Information

Operation Crystal-Crystal Detector
and Transistor Audio Amplifier

Packaged Selectivity--A 455-Kc,
Mechanical Filter Adapter

Simplified Coil Design

Single Band Mobile Converters

The TC-75--A Mobile Transmitter/
Converter for 3.9 Mc.

7077 Ceramic Tube RF Amplifier/
Converter for 432 Mc.

7077 Ceramic Tube RF Amplifier/
Converter for 144 Mec.

STATION ACCESSORIES:

Audio Preamp/Limiter/ Phone Patch
Channel Spotter Crystal Calibrator
Combo-Monitor for CW and Phone
Conelrad Monitor-WWV Receiver
Gadget Rack for Your Shack

More Gadget Rack Ideas

Test Adapter for Oscilloscopes

TECHNICAL INFORMATION ON G-E PRODUCTS:

Comments on Grounded-Grid Operation
of Tetrodes and Pentodes
Design-Maximum Ratings on
Electronic Tubes
Four New G-E Miniature Ceramic Tubes
G.E. Announces Compactron (TM) Devices
G.E. Vitreous Enameled Wire
Wound Resistors
New G-E Rectifier Tubes
Operating G-E Hi-Fi Tubes as Modulators
Technical Information--12FQ8
Dual-Plate Twin Triode
G.E. Thermionic Integrated Micro-
Module Devices (TIMMS)
Triple Triode Compactron Devices Announced

September-October, 1960
September-October, 1960

July-August, 1960
November-December, 1960
July-August, 1960
September-October, 1959
September-October, 1960
July-August, 1957
September-October, 1960
March-April, 1960

September-October, 1957
July-August, 1960
September-October, 1959
May-June, 1960
July-August, 1957

July-August, 1956

September-October, 1960
September-October, 1958
September-October, 1960

January-February, 1957

May-June, 1957
September-October, 1960
March-April, 1956

March-April, 1957

January-February, 1960
September-October, 1960
March-April, 1960

January-February, 1959
January-February, 1959

Noveniber-December, 1958
November-December, 1958
September-October, 1958
September-October, 1958
September-October, 1958
November, December, 1958
May-June, 1960

November-December, 1959
March-April, 1959
May-June, 1960
July-August, 1960
September-October, 1957
May-June, 1960
January-February, 1960
November-December, 1959
July-August, 1959

November-December, 1960
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TITLE OF ARTICLE

G. E. Transistors--2N107, 2N135,

2N136 and 2N137
G. E. 6AM4 UHF Triode
G. E. 6EZ8-9-pin Miniature Triple Triode
G. E. 6L6-GC Beam Power Pentode
7077--Micro-Miniature UHF Ceramic Triode

ISSUE
May-June, 1956

July-August, 1956
July-August, 1959
March-Aprii, 1959
January-February, 1959

TEST AND MEASUREMENT EQUIPMENT AND ACCESSORIES:

Accurate Frequency Measurement with only
Receiver Calibration

Channel Spotter Crystal Calibrator

Combo-Monitor CW and AM Monitor

Conelrad Monitor-WWV Converter

Feedline Test for Transmitter Parasitics

Hamscope Monitor for AM & SSB Transmitters

Saving Meter Faces

Test Adapter for Oscilloscopes
Test Probes from Plastic Pencils
Using the Hamscope

TRANSMITTERS AND TRANSMITTING:

Bibliography of Articles on Double Sideband

Compact Triode Kilowatt Amplifier with
Paralleled GL-810’s

Double Sideband Junior Transmitter - 20 Watts

Double Sideband Transmitter-200 Watts-Part 1

Double Sideband Transmitter-200 Watts-Part II

E-P RIG for Emergency & Portable-15 Watts
(Reprinted from March-April, 1950)

Hifh-C Bandswitching VFO

Kilowatt Grounded-Grid Linear Amplifier
with Paralleled GL-813’s

Kilowatt Mobile Linear Amplifier with
Paralleled GL-4D21/4-125A’s

Single Bander Transmitter-150 Watts for 3.5 Mc.

Single Bander Transmitter--150 Watts,
More about - for 7 and 14 Mc.

Single Bander Random Ideas

Solid High-C VFO-With Tuning Range Data

Technical Tidbits--High-C Oscillators

The Mix-Selector Charts for Sideband

The TC-75--A Mobile Transmitter/Converter
for 3.9 Mc. - 15 Watts

Transistor VFO’s--

Capacitive-Tuned Broadcast Band VFO
uctive-Tuned Broadcast Band VFO
Capacitive-Tuned VFO for 3.5 Mc. Band
Tri-Range VFO and Exciter for 1.8 to 7.3 Mc.

- 10 Watts
What About Mixer Circuits?

TRICKS AND TOPICS IDEAS:

Base Insulators for Vertical Antennas
Making Long-Life Folded Dipole Antennas
Sav Meter Faces

Test Probes from Plastic Pencils
Ventilation Hint for Utility Boxes

VHF AND MICROWAVE EQUIPMENT:

Another Low-Noise VHF Converter for
144-148 Mc.

New Heag:rless Miniature Ceramic Triode
Tul

s
Packaged VHF Exciters for 50 and 144 Mc. -
and 6 Watts

VHF Exciter/K2DBS for 50 and 144 Mc. -
6 Watts

7077 Ceramic Tube RF Amplifier/Converter
for 432 Mc.

7077 Ceramic Tube RF Amplifier/Converter
for 144 Mc.
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CROSS INDEX TO G-E HAM NEWS

January-February, 1951 (Vol. 6, No. 1), to

Data
jenna Loading Coil. .. .............. Vol. 8, No. 2, p.
oplex—TR Switch. . . ...... ......... Vol. 8, No. 3, p.
i lling Window Glass. . .. ............ Vol. 6, No. 6, p.
emoniker Improvement . . . .. ... ... .. Vol. 6, No. 6, p.
oop” Antenna ldea ....Vol. 10, No. 3, p.
ling Most Pulleys . . . . . .....Vol. 8, No. 2, p.
Vol. 8, No. 4, p.
ing Antenna Components. . .. ....Vol. 8, No. 5, p.
Ammeter Switch. . . . ... ... ..Vol. 6, No. 6, p.
g o Loading Coil .. . . . . ... .....Yol. 8, No. 2, p.
aterproofing Mobile Antenna Coils. . . . Vol. 6, No. 6, p.
0-ohm Twinlead Connector. .. . ...... Vol. 6, No. 6, p.
Equipment Data
phone—Microphone . . . .. .. ..... Vol. 6, No. 1, p.
am Shack Intercom. . .. .. .. .. ....Vol. 10, No. 3, p.
Attenuation Low-pass Audio Filter. . . Vol. 10, No. 2, p.
phone Jack Shield ., . . ............ Vol. 7, No. 2, p.
Limiter for BC-348. . .. .. .Vol. 8, No. §, p.
Jscillator—Monitor . . Vol. 7, No. 2, p.
Practices
sramic Coil Form Terminals. . . ....... .Vol. 6, No. 6, p.
ossis Layout Trick. . . ... ...... ..Vol. 7, No. 2, p.
ling Panel Holes . . . R .. .Vol. 6, No. 6, p.
Way to Tap Polystyrene. .. ... ...Vol. 8, No. 5, p.
made Tool for Twinlead..........Vol. 7, No. 2, p.
Octal Chassis Connector. . . ... .. .Vol. 8, No. 5, p.
ting Can Caopacitors . . .. .......... Vol. 8, No. §, p.
lounting Filter Capacitors. . . .......... Vol. 6, No. 6, p.
Wounting Trimmer Capacitors. . . ... ... .. Vol. 6, No. 6, p.
Removing Miniductor Turns. . . .. ... .. .Vol. 6, No. 6, p.
epainting Panels. . . . . .. ..Vol. 6, No. 6, p.
estoring Crackle Finish. . . Vol. 9, No. 5, p.
ing Taps on Coils. . . . . .. .Vol. 8, No. 2, p.
tand-by" Soldering Iron. ... ... ...... Vol. 8, No. 2, p.
at Old Nut and Bolt Trick ..Vol. 6, No. 2, p.
Vol. 6, No. 6, p.
with a Soldering Gun. . .. Vol. 6, No. 6, p.
's Corner
Application of the Signal Slicer. ....... Vol. 6, No. 4, p.
igning a Power Supply . .. . ... ...... Vol. 7, No. 2, p.
Dynamic Power Supply Characteristics. . . .Vol. 9, No. 1, p.
full Wave Transformer Design.. . ....... Vol. 6, No. 2, p.
I O s 500 o aa Miams s s e b ey Vol. 7, No. 5, p.
Radio Amateur Award
Announcement, 1952, ... ... ........... Vol. 7, No. 6, p.
nouncement, 1953 . . . . ........ ... ... Vol. 8, No. 5, p.
Announcement, 1954 . ... ... ......... Vol. 9, No. 6, p.
Announcement, 1955, . .. ............ Vol. 10, No. 5, p.
v 1952, WSPHP. . .....covessss Vol. 8, No. 2, p.
Winner, DN WONEZE . . v vovs v asan s Vol. 9, No. 3, p.
Winner, 1954, WOVFT. . .. ........ Vol. 10, No. 3, p.
Miscellaneous
DX Log (Official Country & Prefix List). . .Vol. 8, No. 1, p.
log Form QSLCards. . . ............. Vol. 10, No. 5, p.
onal Calling and Emergency
. Frequencies. .. .........oooenunnnn Vol. 9, No. 2, p.
Operation "Bump"—Testing Tubes.......Vol. 8, No. 6, p.
ot Trap Pulse Generator. . . .......... Vol. 8, No. 4, p.
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: November-December, 1955 (Vol. 10, No. 6)

Operation Crystal (Crystal Radio Ideas)

Announcement. . . ... ..oo00ssacssens Vol. 10, No. 1, p. 2
Antenna Matching Receiver. . ......... Vol. 10, No. 4, p. 2
Bridge Circuit Detector. . .. .......... Vol. 10, No. 4, p. 2
ConstruchHon BIds. ..« s+ o o5 ieudiesnie Vol. 10, No. 6, p. 8
Diode Matching Network. . . .......... Vol. 10, No. 6, p. 8
Drinking Glass Receiver. . ............ Vol. 10, No. 2, p. 2
Earphone Chassis Model. .. .......... Vol. 10, No. 3, p. 2
Full Wave Detector. . ............... Vol. 10, No. 4, p. 2
Furshlugginer Model . . .. ............ Vol. 10, No. 2, p. 2
Knob Twisters Special . . . ............Yol 10, No. 2, p. 2
“Loop" Antenna Idea. ... ............ Vol. 10, No. 3, p. 2
Pi-network Matching Circuit. . . ........ Vol. 10, No. 5, p. 2
Signal Tracer-receiver. . . ............ Vol. 10, No. 5, p. 2
Simplest two-crystal Circuit. . . . ....... Vol. 10, No. 4, p. 2
Twin Crystal Receiver. .. ............ Vol. 10, No. 5, p. 2
Using Crystal Sets Daily. .. .......... Vol. 10, No. 6, p. 8
Power Supplies

About Power Supplies. . . . .......counn Vol. 9, No. 1, p. 2
Designing a Power Supply . . ........... Vol. 7, No. 2, p. 6
Dynamic Power Supply Characteristics. . . .Vol. 9, No. 1, p. 6
Full Wave Transformer Design.......... Vol. 6, No. 2, p. 8
Mobile/Portable Power Supply . ........ Vol. 8, No. 2, p. 2
More About Power Supplies. .. ........ Vol. 9, No. 2, p. 2
Mounting Can Capacitors. ... .......... Vol. 8, No. 5, p. 5
Mounting Filter Capacitors—No. 1....... Vol. 6, No. 6, p. 3
Mounting Filter Capacitors—No. 2....... Vol. 6, No. 6, p. 3
Power Control Unit. .. .. .....vouvunnnn Vol. 9, No. 2, p. 6
Trapping Transienfs. . . . .......covenns Vol. 9, No. 1, p. 8
Utility Power Supply. . ... ....covvnnn Vol. 6, No. 2, p. 4
Receiving

Antenna Loading Coil . . . . ......... ... Vol. 8, No. 2, p. 4
Application of the Signal Slicer. ... .... Vol. 6, No. 4, p. 10
Coil Inductance Calculator. . .......... Vol. 10, No. 1, p. 4
Cure for Ignition Noise . . . .. .......... Vol. 8, No. §, p. 4
Dioplex—TR Switch . . . .............. Vol. 8, No. 3, p. 2
Inexpensive Shielded Plug-in Coil . .. .... Vol. 6, No. 6, p. 2
Low Drain Pilot Lamp System. .. ........ Vol. 8, No. 5, p. 5
Mobile-Marine Receiver .. ... . .. ...... Vol. 7, No. 4, p. |
Mounting Trimmer Capacitors. . . ........ Vol. 6, No. 6, p. 5
Noise Limiter for BC-348. . ............ Vol. 8, No. 5, p. 6
Oscillator—Monitor. . .. .....covevenss Vol. 7, No. 2, p. |
Receiver Noise Figures. . .. ........... Vol. 6, No. 5, p. 6
Signal Slicer. I T T o L% Vol. 6, No. 4, p. 1
Six Meter CD Receiver. .. ............ Vol. 7, No. 3, p. |
Six Meter Converter. . . .. ........... Vol. 10, No. 5, p. 3
Six Meter Receiver. . . . ... ........... Vol. 6, No. 5, p. |
Six Meter Transceiver. . .. ........... Vol. 10, No. 4, p. 3
S/N—6 Cascode 2 Meter Pre-amplifier...Vol. 7, No. 6, p. |
Super 430 Converter. .. .............. Vol. 8, No. 4, p. 2
Tips on Winding Coils. . . . ............ Vol. 8, No. 5, p. 2
TV Channel Frequencies. . . ............ Vol. 9, No. 1, p. 5
TVR High Pass Filter. . . . .............. Vol. 6, No. 2, p. 2
220-Megacycle Converter. . . .......... Vol. 9, No. 5, p. 2
300-ohm Twinlead Connector. . . ........ Vol. 6, No. 6, p. 2
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Technical Information

Essential Characteristics Handbook. . . . . . Vol. 10, No. 3, p. 8
Germanium Diode Data. . . ........... Vol. 6, No. 4, p. 12

Slicing up Electronic Tubes. ... .........
Tr itter Tube Testing. . . . ..........
Tube Type Designation Systems. .. ......
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Technical Tidbits

Coil Inductance Calculator. . . ......... Vol. 10, No.
Low-Pass Audio Filter Facts. . . . ... ... Vol. 10, No.

Receiver Noise Figures. . . .. ..........
Tips on Winding Coils. . . .
Tube Type Designation Systems. .. ......
Using Resistors as RF loads. . .. ........

Testing and Measuring

Field VOM-SWR Meter. . .............
Oscillotor—Monltor. . . ... ...crceveass
Rat Trap Pulse Generator. . . ..........
R.F. Power Indicator. . . ..............

.
Transceiver Test Meter., , . ... ........ Vol. 10, No.

VHF Noise Generator. . . .............
T e S S S B

Transmitting

Antenna Lloading Coil . . .. ............

Coil Inductance Calculator. . . ......... Vol. 10, No.

Dioplex—TR Switch. . ................
Fluorescent Tube as Tunmg Indicator. . . ..
Harmoniker Improvement. .

Inexpensive Shielded Plug in Coul .......
Making Meter Shunts. . . ..............
Mounting Trimmer Copacitors. . ... .....
Neutralizing Copacitor for Tetrodes. ... ..
Old Tubes as Bleeders. . . .. ..........
Picking the Proper Insulation. .. ........
Power Pecker Linear Amplifier. .. ......
Reloy for ACorDCUse. . ............
Removing Miniductor Turns. . . . .........
R.F. Ammeter Switch. . .. ..............
R.F. Power Indicator. . . ..............

Six and Two Meter Transmitter. . ... ... Vol. 10, No.

Six Meter CD Transmitter. . . ... ........

Six Meter Transceiver. . . . ........... Vol. 10, No.

Soldering Tapson Coils. . . . ...........
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Transmitter Tube Testing. . . . ..........
Transmitting Recorded CW —on CW ... ..
UHF Miniature Magnetron. . . ..........
Using Resistors as RF loads . . . .........

Using 24-Volt Relays . . . . ............
600-Watt All Band Amplifier. . . ........
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Tricks and Topics

Ceramic Coil Form Terminals. . . . ....... Vol. 6, No. 6,
Chossis' Layout Briek, < i v lddie dva Vol. 7, Ne. 2,
Color-code Memory Rhyme . . . ......... Vol. 6, No. 6,
Cure for Ignition Noise. . . . ........... Vol. 8, No. 5,
Drilling Panel Holes . . . ............... Vol. 6, No. 6,
Drilling Window Glass. . . ............. Vol. 6, No. 6,
Easy Way to Tap Polystyrene.......... Vol. 8, No. 5,
Fluorescent Tube as Tuning Indicator. . . . . Vol. 9, Neo. 1,
Handy Soldering Iron Stands. . .. ....... Vol. 8, No. 2,
Harmoniker Improvement. . . . .......... Vol. 6, No. 6,
Homemade Tool for Twinlead . . .. ...... Vol. 7, No. 2,
Inexpensive Shielded Plug-in Coil. .. .... Vol. 6, No. 6,
Low Drain Pilot Lamp System. ... ....... Vol. 8, No. 5,
Making Meter Shunts. . . .............. Vol. 6, No. 6,
Male Octal Chassis Connector. . ........ Vol. 8, No. 5,
Microphone Jack Shield. .. ... . ........Vol.7, No. 2,
Mounting Can Capacitors. . . .. ......... Vol. 8, No. 5,
Mounting Filter Condensers—No. 1...... Vol. 6, No. 6,
M ing Filter Cond s—NO. 2. ... Vol. 6, No. 6,
Mounting Trimmer Condensers. . .. .... .. Vol. 6, No. 6,
Multiple-connection Terminal Strip. . . . . .. Vol. 6, No. 6,
Neutralizing Condenser for Tetrodes . . . . Vol. 6, No. 6,
Noise Limiter for BC-348. ... ... .. .. ... Vol. 8, No. 5,
Qillng Most Polleys: . s < <o o saananisis Vol. 8, No. 2,
Vol. 8, No. 4,
Old Tubes as Bleeders. . . . ... ...... . .Vol. 7, No. 2,
Preserving Antenna Components. . . . . ..Vol. 8, No. §,
QSL Card on Your Cor. . . . . .. .. Vol. 6, No. 6,
Removing Miniductor Turns. .. .. ... ... .Vol 6, No. 6,
Repainting Panels. . . .......... .....VYol, 6, No. 6,
Restoring Crackle Finish. ... ... .. ..... .Vol. 9, No. §,
R.F. Ammeter Switch. . . ... ... .. ...Vol. 6, No. 6,
Schematic Tracing Aid. . . ............. Vol. 8, No. 2,
Soldering Iron Sleeve. . . . ............ Vol. 8, No. 2,
Soldering Taps on Coils. . ... .... ....Vol, 8, No. 2,
“Stand-by" Soldering Iron. ... .. ...... .Vol &, No. 2,
That Old Nut and Bolt Trick. . .. ........ Vol. 6, No. 2,
Vol, 6, No. 6,
Transmitting Recorded CW-—on CW .. . . .Vol. 8, No. §,
Tricks with a Soldering Gun. . .......... Vol. 6, No. 6,
TUBS COFtOR BOBIER ... . oo o 200800 5aiding Vol. 6, No. 6,
Tuning @ Loading Coil . . . . ............ Vol. 8, No. 2,
TV Herringbone Pattern. . . .. .......... Vol. 6, No. 6,
Using 24-volt Relays. . ... ...... ...Vol. 8, No. 5,
Waterproofing Mobile Antenna Co:ls ...Vol. 6, No. 6,
300-ohm Twinlead Connector . .. . .. .. .. Vol. 6, No. 6,
VHF and Microwaves
Receiver Noise Figures. ... .......... .Vol. 6, No. 5,
Six and Two-Meter Transmitter . . ..Vol. 10, No. 6,
Six Meter CD Receiver. . . ............. Vol. 7, No. 3,
Six Meter CD Transmitter. . . ... ... ... .Vol. 7, No. 1,
Six Meter Converter.. ... ........... Vol. 10, No. §,
Six Meter Receiver. . . ... ............. Vol. 6, No. 5,
Six Meter Transceiver. . . . . ...... ...Vol. 10, No. 4,
S/N-—6 Cascode 2 Meter Pre-amplifier. . . Vol. 7, No. 6,
Super 430 Converter. . . .............. Vol. 8, No. 4,
TV Channel Frequencies. . . .. .......... Vol. 9, No. 1,
TVR High-pass Filter. .. ... ... ... .....Vol. 6, No. 2,
UAF DXpert. .. ............... ....Vol. 9, No. 5,
UAF Miniature Magnetron. . . . . .. .....Vol. 6, No. 1,
VAF Noise Generator. . . . . ........... Vol. 9, No. 5,
220-Megacycle Converter. .. .......... Vol. 9, No. §,
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Rules for WAVE Vol. 3 No. 2 p.
Selenium Rectifier Data. Vol. 3 No. 3 p.

3 Table-top Antennas Vol. 4 No. 1 p.
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. Repairing Loose Anode Caps Vol.
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. 8 Storing Spare Tubes Vol.
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CROSS INDEX TO G-E HAM NEWS

May-June, 1946 (Vol. 1, No. 1) to
November-December, 1950 (Vol.5, No. 6)

Reception
Guillotine Converter (for Six and Ten
Meters)
R-9'er (One Tube Preamplifier)

Single Sideband Reception

Technical Tidbits

Caution—Screen Grid at Work

High-Frequency R-F Chokes . ..

Proper Plate Tank Padding . ... .

Proper Tank Circuit and Antenna
Coupling Adjustments . .

Restricting Speech Range in Speech
Amplifiers s ohi v

Why Forced-Air Cooling? .

Wiring Techniques . . .

Test and Measuring Equipment

Audio Oscillator. . .

Frequency Standard

Modulation Monitor. . =

Selenium Rectifier Utility Power Supply
Volt-ohmmeter. . . Yviens

Transmitting Equipment

Economy Half-Kilowatt. .
Emergency-Portable Rig
Five-Band VFO..

GL-837 Oscillator-Doubler . . A
Harmoniker (Half-wave Filter for TVI
Elimination). . a N ‘

Lazy Linear (Final for AM, NBFM,
CW or SSB) i s .

MHE Transmitter (Six and Ten Meter
Mobile Rig)

Mobile Modulator. . ;

One Kilowatt — One Chassis (GL-8000's
in Final) $

One-Tube Keying Monitor

One-Tube 420 mc Transmitter ..

Push-Pull GL-813 Ten Meter Final. .

Remote Control by Carrier Current

Rig-Builder's Circuit Guide. ..
SSB, Jr. (Three Tube SSB Rig)
VFO Design and Construction

Tricks and Topics
Antenna De-Icer. ... . :
Antenna Element Strengthener
Spmsnunticl Lightning Prctection. ..

ias Supply . . . -
Bleeder gconomy,
Elelqil'lg‘Old Soc¥_e!s 3

Crystal Socket Trick
Crystal Stretching. . ..
D-c Relay Trick o 8
Economical QSL Card
Dynamic Speaker Field
Eyelet Holder !
Extra-rigid Coil Mounting. ..
Home-Made Coil Dope
Improving a Bug. . .. . .
Improving a Straight Key.
Index Marking for Call Book
oint Unsoldering . . . .

ake Your Own Insulators. ..
Metal Chassis Preserver. ..
Meter Shunt Trick
Microphone Cover
Mounting Feet. .
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Neutralizing Trick Vol. 1 No. 2-p. 3
Noiseless Slip Rings Vol.3 No.4p. 6
Non-Slip Equipment , . Vol. 3 No. 5p. 7
Panel Marking Trick Vol. 2 No. 5p. 7
Pilot Bulb Removal Vol. 2 No. 4 p. 7
Plug-in Variable Link . . Vol. 3 No. 4p. 6
Prog« Care of Crystal Microphone. . . Vol. 5 No. 3 p. 7
QRP Trick Vol. 1 No.3p. 3
QSL Card Display Vol. 3 No. 4 p. 6
Refinishing Panels . Vol.4 No.5p. 5
Resonant Receiver Choke Vol. 1 No. 4p.3
R F Choke Vol.1 No.3p. 3
R-F Indicator Vol. 4 No. 1 p. 7
R-F Indicator Trick Vol. 2 No. 5 p. 7
Rotary Joint for Beams Vol. 4 No. 3 p. 7
Screen Grid Keying Vol.3 No.2p. 7
Socket Wiring Trick . . Vol. 2 No. 1 p. 7
Soldering Trick Vol. 2 No. 4 p. 7
Thin-Wall Conduit Stunts . Vol.1 No.1p. 3
Tune-up Trick Vol. 2 No. 4 p. 7
Universal Crystal Socket Vol. 2 No. 1 p. 7
Variable Condenser Trick Vol. 3 No. 5 p. 7
VFO HI-LO Switch Vol. 5 No. 3 p. 7
Wire Covering Vol. 5 No. 3 p. 7
Tube Data

6AKS. . Vol.1 No.4p. 4

Vol. 2 No. 4 p. 8

Vol. 4 No.3p. 8

CHANGES IN ISSUES FROM 1946 TO 1955 (Vol. 1 to

Vol. 1 No. 3p. 4

Tube basing diagram shown for 50B5 should be used for
12BA6 and vice versa.

Vol. 2 No. 6p. §

The circuit diagram as shown shorts the B plus voltage to
ground. One switch section has been omitted in the GL-807
plate circuit. The omitted section is S-1I and it is contained
on the same switch pic as S-1G. Both leads from the right-
hand side of M; should be climinated. The pole of S-11 con-
nects to the right-hand side of M: and each of the five switch
poukuonnl is wired to the bottom end of the corresponding
tank coil.

Vol. 3 No. 1

In the circuit diagrams on pages 4 and 5, omit the 0.01 mf
condenser which connects between the center of the grid coil
and ground.

Vol. 3 No. 3

Fig. 4, page 3, is in error. The lead going from the top of
R, to C, should be removed from C, and wired instead to
the bottom of the secondary of T.. The C, lead from the bot-
tom of R. to the top of R; should be replaced with a direct
connection. The lead going from R, to the bottom of R,
should be rewired so that it connects R, to the top of R..

Vol. 3 No. 6

(1) Switch S. in Fig. 2 need only be a three-pole four-posi-
tion switch. To change circuit connect the arm of R. to
position 2 on section F. Connect the bottom end of R.: to
position 3 on section F. Connect the arm of R, to position
4 on section F. Remove wiring from sections C, D and E,
making certain that the pole of section F still connects to the
grid of the 6C4. (2) In Fig. 2, the “black’ wire of L. should
be marked ‘“‘green” and the “green wire marked “‘black.”
(3) On page 4, second column, line 16, the 24 mmf condenser
mentioned is a mica condenser. Please note that some Millen
60456 transformers do not contain this mica condenser and
in this case the transformer should tune as it is. (The tap
change described on lines 13 and 14 should still be made.)
(4) On page 7, first co'umn, line 23, “50,000 ohm condenser’
should read 50,000 ohm resistor."

Vol. 5 No. 2

Under Circuit Constants
should read “R,, R;, R, R,."

on page 2, “R;,, R; R, R.”

6AG7. Vol. 5 No. 6 p. 1
6AK6. Vol. 5 No. 2 p.
6BE6 . Vol. 2 No. 4 p.
6C4 . . Vol. 1 No. 3 p.
Vol. 2 No. 4 p.
6X4 . . Vol. 2 No. 4 p.
12AT6 Vol. 1 No. 3 p.
12AT7 Vol. 4 No. 1 p.
12AU7. Vol. 5 No. 4 p.
12AX7. Vol. 4 No. 5 p.
12BA6 Vol. 1 No. 3 p.
5W4. Vol. 1 No. 3 p.
50B5 . . Vol. 1 No. 3 p.
FG-17. .. Vol. 1 No. 2 p.
GL-2E26. Vol. 4 No. 2 p.
GL-4D21 /4-125A. Vol. 3 No. 5 p.
GL-807 . . Vol. 2 No. 6 p.
GL-813. . Vol. 1 No. 1 p.
GL-837. . Vol. 2 No. 3 p.
Vol. 2 No. 5 p.
GL-8000. Vol. 2 No. 1 p.
VHF Egquipment
Megabooster (420 m=. Final) Vol. 3 No. 4 p.
One-Tube 420 me. Transmitter Vol. 4 No. 1 p.
Vol. 5 No. 6
Under Circuit Constants on page 6, the second line shoul
read “C;, C;" not “C., C..”

Vol. 6, No. 5, p.. 2

This is more of a clarification than a correction,
it pertains to the circuit diagram on page 2 of
September—October, 1951, HAM NEWS, The con
tion from the top of S; does connect to pin 2 of
6ALS, despite the fact that no dot is shown at
connection point.

Vol. 7, Ne. 4, p. 2

In the schematic of the Mobile-Marine Receiver
the July-August, 1952 issue of G-E HAM NEWS
changes should be made: (1) The arm of SW-1A sho
be grounded; and (2) the connection between the cal
ode of the 6BE6 mixer and the junction point of R3
C10 should be eliminated.

Vol. 9, No. 1, p. 6

In the “Designer’s Corner’ of the last issue of
HAM NEWS (Volume 9, No. 1) the formula for
resonant frequency should of course, have read:

1
f - ————
2x\/LC
Vol. 9, No. 5, p. 4

In the 220-megacycle converter in the Septem
October, 1954, issue of G-E HAM NEWS (Vol.
No. 5), coils L, L., Ly and L,, should be wound
14-inch forms instead of !4-inch forms as described
the parts list. Also, RFC; should have 15 turns, inst:
of 5.

Vol. 10, No. 3, p. 4

A Type 6BF5 audio power amplifier tube can be u:
in place of the 6CAS5 shown in the schematic diagram
the Ham Shack Intercom, if that type is not readi
available. Reverse socket connections to pins 1 and
and change the lead from the output transformer,
from pin 7 to pin 5, to use the 6BF5.
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SUPPLEMENTAL INFORMATION To G-E HAM NEWS Issues

From January-February, 1956 (Vol. 11, No. 1)
To November-December, 1960 (Vol. 15, No. 6)

JANUARY - FEBRUARY, 1956 (Vol. 11, No. 1) Issue

--Fourth Revision--

LOG Check List for States, Call Areas, Zones, Continents and Official Countries.

The following additions and changes should be noted in the original DX LOG
CIAL COUNTRIES listings. These changes are listed even though they since
been incorporated into a fifth revision of the G-E HAM NEWS DX LOG issue,
-August, 1958 (Vol. 13, No. 4). They are, as of August, 1957:

ITIONAL COUNTRIES--

FB8 Tromelin Island Africa

VK9 Nauru Island Oceania
Xz4 Reville Gigedo Island N. America
YVO Aves Island N. America
OHOQ Aland Island Europe
ZD4 Ghana Africa

Page 2 DU, Philippine Islands, should be Oceania, not Asia.

Page 3. Fi8, French Indo-China, Asia, is no longer classified as
French Indo-China as on July 19, 1955. See ‘‘Banned List”’
in QST, for details.

Page 3. FN5, French India, Asia, should have been FN, and the
«5?’ a footnote, refers to footnote 5 on page 7.

Page 4. OD5, Lebanon, should be Asia, not Africa.

Page 5. PKZ, Republic of Indonesia, Oceania. oggezgu;v{;’yfo':‘&t ::

PK1, 2, 3, Java, Oceania, two separate coun-
tries. Also see foot-
note 2 for both.

E-- As of April 1, 1957, 9S4, Saarland, and Il1, Trieste, no longer count as
ate countries for DXCC credit, but count as Germany and Italy, respectively.

5-+9



MARCH-APRIL, 1956 (Vol. 11, No. 2) ISSUE--

TRI-RANGE VFO-- A stable transmitter oscillator covering three separate tuni
ranges with range 1 tuning the 1.8 to 2.0 and 3.5 to 4.0 megacycle bands; range
covering 3.5 to 3.712, to cover the 7.0 to 7.3, 14.0 to 14.4, 21.0 to 21.45, and 28.0
29.7-megacycle amateur bands; range 3 covering 8.0 to 9.0 megacycles, to tune
50 to 54, and 144 to 148-megacycle bands.

CHANGES AND COMMENTS--

1. There is an error in the schematic diagram, Fig. 3, on page 3. The outp
tuning capacitor for the 6V6 doubler-amplifier stage, C14, has the rotor grounde
as can be seen in the photographs. This would short out the plate voltage:
the circuit is wired according to the original diagram.

The correct circuit is shown below (left). Plate voltage is connected to L
and the 0.01-mfd bypass capacitor provides an r. f. ground for the lower el
of L4, taking the place of the direct connection between the lower end of Ly a
the rotor of Cy4, as shown on the original diagram.

2. A two-range version of this oscillator may be constructed by using a twe
gang tuning capacitor similar to C{ (Hammarlund (MCD-35-SX, or equivalent
plus the same coils specified for and L3, to cover the ranges of 3.5 to 3
and 3.7 to 4.0 megacycles, respectively.

KEY
PARTS WITHIN
DOTTED LINES Ve
MOUNT ONCl4 + e
R S |-£ DIA
| SOCKET PU
cis " |
- oy
/ f: "
Fcla Ls/77| P
03255 | 93
D)
| +
L | ¥ (
‘-;“ -f DIA.
)
+PLATE V -
" l-i- -—Io—l

NEW FIG. 3. SCHEMATIC DIAGRAM WITH FIG. 5 DRILLING DIAGRAM FOR THE
CHANGES IN 6V6 PLATE TANK CIRCUIT TO CHASSIS.
CORRECT ERROR.

sS—10
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The 4.0 to 4.5-megacycle 3rd range can be bandspreaded for easier tuning
of the 4.0 to 4.111-megacycle range wnich multiplies to 144- 48 megacycles,
by setting Cn so that 4.111 megacycles comes at minimum capacitance on
Cq. 'Ehen, 4,0 to 4.111 megacycles will be spread over about half of the rota-
tion of Cy.

1

Just the remote tuned circuit box shown inside the black cabinet in this issue
can be used with a 6AG7, 6AH6, 6EW6 or other high-Gm pentode tube which
may already be functioning as a crystal oscillator in a transmitter. Connections
to the transmitter oscillator should be the same as those shown for the tube
chassis which is part of this VFO. '

A two-range oscillator, using the L, grid circuit on 1.75 to 2.0 megacycles
to cover 3.5 to 4.0, and 7.0 to 7.3 megacycles; and, a second oscillator tuned
grid circuit on 7 megacycles, can also be constructed. The coil for the 7-
megacycle grid circuit should have 30 turns of No. 16 enameled wire close-
wound on the same type of l-inch diameter coil form, and inserted as Ly.
Then, the 6V6 plate circuit can be modified to double this T-megacycle signal
to 14 megacycles, or triple it to 21 megacycles.

A multi-band tuned circuit can be substituted for L4, and Cy3, C14 and Cl?,
the 6V6 plate tuned circuit. A schematic diagram, mechanical layout for the coil,
and parts list for this tuned circuit appears below. This tuned circuit will
cover from 3.3 to 9.0 megacycles with the larger new coil, Lg; and, from
12 to 34 megacycles on the smaller coil, Lg. Note that the two-section variable
capacitor, Ci4, should have the rotor insulated from the chassis. Link coil
Lg couples the output from this tank circuit to the succeeding stage.

R,
» PINS |
AAA S |
FOR 250V.~2K,5W il
FOR 315 V.-4K,IOW, b ¥
082
)
|
|
o082 :
|
i)

FIG. 8 CIRCUIT CHANGES IN OSCILLATOR
7 SUGGESTED VOLTAGE REGULATOR GRID CIRCUIT FOR COAXIAL CAEBLE CON—
CIRCUIT FOR THE TRI-RANGE VFO. NECTION BETWEEN TUNED CIRCUIT BOX
AND THE TUBE CHASSIS.

S— 13



Component values are:

Lg -- T uh, 32 turns, No. 16 wire, 1 inch in diameter, 2 inches long, and 1
turns per inch;

Lg == 0.5 uh, 4 turns, same as Ly, placed between L4 and Lg.

Lg -- 1.7 uh, 8 turns, same as L4, 1/2 inch long.

NOTE: Li’ L5 and Lg are made from a single length of No. 3015 Miniductor
or No. 816 air-dux, with turns cut and connected as shown in the ski
below.

7. Other tubes may be substituted for the 6V6 in the output stage of this VFO.
6L6, 6L6-GC, 7581, 2E26 and 6146 may be used, with appropriate socket co
nections and voltages applied.

8. The three drawings on pages 4 and 5 of this issue, Figs. 5, 7 and 8, mayn
be read clearly because of their being pinched in the binding of this
These diagrams are repeated on the two previous pages.

SUGGESTED MULTI-BAND TANK CIRCUIT

FOR 6L6/2E26 OUTPUT STAGE-TRI-RANGE VEO TO STATOR TO ROTOR

20NCI4 ON CI4

L6 | |L L4

SCREEN

TWO-SECTION VARIABLE
10-140-MMF PER SECTION
HAMMARLUND MCD-140
OR HFD-140

TO PLATE TO COAX.
OF 6L6 JACK

B PLUS

SUGGESTED SCHEMATIC DIAGRAM FOR A CONNECTION DRAWING FOR THE
MULTIBAND TUNED CIRCUIT IN THE 6V6 BAND TANK CIRCUIT COILS MADE
PLATE COVERING 3.3 TO 30 MC. A SINGLE 3—INCH LENGTH OF COIL §

S - 12
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MAY-JUNE, 1956 (Vol. 11, No. 3) ISSUE--

SISTORIZED VFO’S -- Ideas, Circuits and Construction details.
OMMENTS:

1. Many newer types of transistors are available to replace the 2N107, 2N135,
9N136 and 2N137 in the original circuits. However, because of the profusion
of transistor types which may work, we make no specific recommendations.

2. The bottom view of the capacitor-tuned broadcast band oscillator, Fig. 6, is
pinched into the binding of this book, so this view is repeated below.

3. We have been advised that the Miller No. 2020 transistor oscillator coil has
been changed since the article was published. A revised circuit is shown below,
with the proper connections for this new type 2020 coil.

IOMH RFC
TRY .00
T0 305 MFD | TRY 47K
+* AAAAA=
s T0 15K

2N107

o
3
)
X

1

15K 39k | 6V
2 VVAAA-AAA/ .||||||P—|

REVISED OSCILLATOR CIRCUIT FOR THE
FIG. 6. BOTTOM VIEW OF THE CAP— MILLER NO. 2020 NEW TYPE TRANSISTOR

ACITOR-TUNED OSCILLATOR. OSCILLATOR COIL.

S—13



JULY-AUGUST, 1956 (Vol. 11, No. 4) ISSUE--

ANOTHER LOW-NOISE VHF CONVERTER--for 144-148 Megacycles.
COMMENTS--

1. The 6AM4 miniature triode has been compared with other similar tubes--the
6AJ4 and 6AF4, and found to be somewhat better as to gain and noise figure
in this converter. However, the 417A has higher transconductance and will
have a lower noise figure when used in the r.f. amplifier stages of this con-
verter--about 3 db.

2, Coils L6 and L7 were wound on Millen No. 69045 copper-slug tuned ceram
coil forms. Tha2se are listed in the Allied Radio Co. catalog. Also, CTC typi
LS-4 forms, 1/2 inch in diameter and 2 inches long, may be substituted b
adding about 5 extra turns to each coil. The CTC type LS-3 3/8-inch diameter
blank coil form may be used with about 50 turns of No. 30 enameled wire on
each. ‘

3. Other i.f. amplifier tuninz ranges may be substituted for the original 10 &
14-megacycle range by changing Lg and L7 to cover the proper range, ant
changing the frequency of the crystal. For 14-18 magacyles, use 130 megacycle
(43.333-Mc. crystal) for the injection frequency.

4, Newer crystals for the 3rd and 5th overtones make possible a simp
oscillator circuit. Use one section of the 12AT7 as the oscillator in the ci
the crystal manufacturer recommends, and the other section as a double
(for 60 to 70-Mc. range crystals), or atripler (for 40 to 46-Mc. range crystz

FIG. 4 CLOSE—UP VIEW SHOWING THE VERTICALLY—POSITIONED 0.001—MFD. SECOND f
AMPLIFIER GRID BY—PASS CAPACITOR SHIELDING THE PLATE CIRCUIT IN THIS STAGE
FROM THE SMALL-DIAMETER CATHODE COIL, L3, NEAR THE CENTER OF THE PICTURE,
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SEPTEMBER-OCTOBER, 1956 (Vol. 11, No. 5) ISSUE--

THE HAMSCOPE-- Monitors Your AM or SSB Transmitter.
COMMENTS--

.

Several cathode ray tube types other than the 3KP1 tube recommended for
the HAMSCOPE may be used if the changes listed below are followed.

For cathode ray tubes having the cathode connected internally to one side
of the heater, (3AP1, 3CP1, 3EP1,3GP1,5AP1,5BP1, 5GP1, 5HP1, 5JP1, 5NP1)

a. Connect the end of the 1-megohm resistor shown running to the cathode,
pin 3, to one side of the tube heater circuit instead.

b. The cathode ray tube control grid should be connected to the negative
side of the high voltage supply, as shown for the 3KP1, but the negative
high voltage circuit should not be connected to one side of the heater
circuit. This circuit is shown below.

The additional deflection plate shown on the basing diagram for a 3CP1 type
cathode ray tube is an accelerating anode and should be operated at the same
DC potential as the deflection plates. In the HAMSCOPE, ground this pin.

When a 5-inch cathode ray tube is operated in the HAMSCOPE circuit, it is
recommended that at least 1000 volts DC be applied across the voltage divider

Cathode ray tubes which have one horizontal and one vertical deflection plate
connected together and brought out to acommon connection require some changes
in the HAMSCOPE deflection circuit.

a. The pair of deflection plates connected to one pin should be grounded.

b. One end of the secondary winding on Tg is grounded, and the other end
is connected to the remaining horizontal deflection plate.

Cs A single gang 365-mmf variable capacitor is substituted for the two-
gang type specified for Cgq and the rotor is grounded. The stator onn Cg
is connected to the remaining vertical deflection plate, and to pin 4 on Jg.

d. Coil Ly is wound with no center tap, and is connected between pins 3 and
4 on Jy. The center tap on commercially made coils is not used, and the
connec?ion from pin 3 to ground on Js is removed from the circuit. Pin
2 on J4 should then be grounded. 4l‘his circuit is shown below.

In the wiring shown in Fig. 1 on page 3 of the September-October, 1957 issue,
the schematic diagram for the plug-in coil form is correct, but the pins are
numbered wrong, and should be numbered as shown for J4 in that diagram.

Cathode ray tubes having short persistence green, blue or white screens
(P1, P4 and P11) will work best in the HAMSCOPE, but medium and long per-
sistence screens (P7 and P 4) are useful for checking a transmitter modulated
by a steady audio tone. The P7 and P14 screens will retain a pattern too long
to be very useful for continuously monitoring a voice-modulated transmitter,
however.

Technical data sheets for several types of G-E cathode ray tubes are available,
as listed below. These sheets may be obtained by writing to: Technical Data
Section, Cathode Ray Tube Department, General Electric Co., Electronics Park,
Syracuse, N. Y. These types are: 2AP1-A, 2BPl1, 3APl1-A, 3BP1-A, 3KPI,
3MP1, 5AUP24, 5CP1-A, 5QP4-A, 5UP1, 14UP4.

Technical data for the above types, and for other types of cathode ray tubes,
can be found in the ARRL Radio Amateur’s Handbook. Look in the tube tech-
nical data chapter, under ‘‘Cathode Ray Tubes.™
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10.

11.

A number of readers have inquired about converting the war surplus BC-9
oscilloscope to the HAMSCOPE circuit. An article has been published in
QST magazine for August, 1957, page 32, describing the conversion of i
oscilloscope to a modulation momtor 51mllar to the HAMSCOPE, but wi

more elaborate circuits.

Since the side view photo, Fig. 3, and layout drawings Fig. 5 and Fig. 6 in the
original issue are pinched in the bxndmg of the bound volume, these illustrations

are repeated here.

FIG. 3. SIDE VIEW SHOWING APPROXIMATE SPACING OF THE POWER
TRANSFORMER, RECTIFIER TUBE AND FILTER CAPACITORS. DIMEN—-
SIONS OF THE SIDE BRACKETS ARE EXACT, BUT MAY BE VARIED TO

SUIT THE AVAILABLE SPACE.

DEFLECTION CIRCUIT CHANGES
FOR C-R TUBES HAVING TWO PLATES ON ONE BASE PIN

O
” - ’
C-R TUBE DEFL PL”[;% :g:;: MADE PLUG-IN
MFD PLUG:S »
IN COIL
B . 13 3w
2

DIAGRAM SHOWING CHANGES IN HAM—
SCOPE CIRCUIT FOR C—R TUBES WITH
CATHODE TIED INTERNALLY TO ONE SIDE
OF HEATER.
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CIRCUIT CHANGES FOR C-R
TUBES HAVING CATHODE TIED TO MEATER INTE

Sex-iw

&F 5:

PROPE“ HEATER
VOLTAC!

: 390K, 2W
-800 TO . et
2000 % I00K2W 220K, IMEGONM
POT  _IW 2w POT
INTENSITY “rocus

DIAGRAM SHOWING CHANGES IN DE
TION CIRCUIT FOR C—R TUBES HAVI
PLATES CONNECTED TOGETHER AND
BROUGHT OUT TO ONE BASE PIN.



28 DRILL __|

SAwW CUT\ ‘
s:TaAP B

J_r
3, —

Lol
e

M

FIG. 5. MOUNTING BRACKET FOR C—R
TUBE BASE MADE FROM I/Z—INCH THICK
PHENOLIC INSULATING BOARD, OR SIM—

ILAR MATERIAL.

%632 AP
5 DEEP
3HOLES

R

& eLecrronics

FIG. 6. BRACKET MADE FROM 1/4—
INCH THICK INSULATING EOARD

TO HOLD THE "FOCUS" AND "INTEN-

SITY" POTENTIOMETERS NEXT TO
THE C—R TUBE NECK. MOUNTING

HOLES MAY BE FIRST DRILLED IN
THE CHASSIS, AND THEN MARKED

ON BEOTH BRACKETS.

2
05 MFD 005 MFL
f ’}7 N *
N 4
5
100K KPI _—=1=~ J3
4;@—‘. 3 ¢ —t \ l 3 5
POT VERT. CENT. \ !
‘o ) L2 LI
| 10K 10K 7| UFE) I
h-ww;’,-w— \ / c3
X .
i 16 2
e e 19
2: = 3
L 3
3|
IMEG
e
—A
IOOK POT 220K | MEG 390K
"INT™ IW POTFOCUS 2W

DIAGRAM SHOWING CIRCUIT CHANGES TO ADD CENTERING CONTROLS TO THE

HAMSCOPE.
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NOVEMBER-DECEMBER, 1956 (Vol. 11, No. 6) ISSUE--

MIX-SELECTOR CHART--No changes or comments have been compiled.

JANUARY-FEBRUARY, 1957 (Vol. 12, No. 1) Issue--

THE DIRECTIONULL BEAM ANTENNA--
COMMENTS--

1. This antenna may be operated on the 21-me§acyc1e amateur band by chan
the length of the matching stub shown in Fig. 4 of that issue. However, the
.was dismantled before the proper matching device could be determins
may be possible to match directly into the feed points ‘‘A’’ and ‘B’ wi
72-ohm twinlead, or 52- or 72-ohm coaxial cable and obtain a low st
;lav; ratio. Open wire line with an antenna tuner also can be used for
and.

2. This antenna also can be operated on the 28-megacycle band with a mat
stub at the feedpoint. The gain will be somewhat higher than at 14 mega

3. It also is possible to scale up, or scale down the dimensions of this beax
operation on 7, 21 and 28 megacycles. The chart below gives these dimens

Band Element Length Spacing Stub length
(MC.) ___ (feet) (feet) (inches)

7 Mc. 24 (48 overall) 16 24
21 Mc. 8 (16 overall) 7 4” 16
28 Mc. 6 (12 overall) 5 12

MARCH-APRIL, 1957 (Vol. 12, No. 2) ISSUE--

PACKAGED SELECTIVITY-- a 455-kilocycle mechanical filter adapter for

COMMENTS--

1. The instructions for fastening the perforated aluminum shield into the cha
line 13 of column 2 on page 4 in the original issue--should read, ‘s
lug that has been soldered to pin 1 on the---'’, The soldering lug s
soldered to pin 1--a grounded pin on the mechanical filter--rather than
the input signal connection to the filter, on the 9-pin miniature tube s
into which the filter is plugged.

2. Collins Radio Co., 2700 West Olive Avenue, Burbank, Calif., has since ma
smaller mechanical filters--thesir “Y”’ series--whicfxcan be used in this ac
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Y-JUNE, 1957 (Vol. 12, No. 3) Issue--

RGENCY-PORTABLE RIG--a 15-watt VFO transmitter for 3.5 megacycle.

s transmitter was originally described in the March-April, 1950 issue)

Many requests have been received for information on how this 3.5-megacycle
smitter may be modified for operation on the 7-megacycle and 14-megacycle

, and how a bandswitching transmitter covering these three bands may be con-
ructed from this circuit. The following suggestions will help those persons who wish
try these modifications:

COMPONENT VALUES FOR 7-MEGACYCLE BAND-- The E-P Rig may be
used as a single band transmitter for 7 megacycles by reducing the values
of capacitance across the three tuned circuits, and the inductances, to one-
half the values given in the original CIRCUIT CONSTANTS table for the 3.5-
megacycle band. They are as follows:

C1--200-mmf silvered mica Ly, Lg, L3--27 turns, No. 24 enameled
Cy--50-mmf variable (Hammarlund wire, spacewound to cover 11/16 of an
HF-50 or equivalent) inch winding length on National XR-50
C3,Cs, C10--50-mmf silvered mica slug-tuned coil form. (L; tapped 4
C11--50-mmf mica capacitor turns from grounded end).

All other component values are the same as originally specified.

HIGHER POWER TUBES IN THE E-P RIG--It is possible to substitute the
6146 for the 2EZ6 in the final amplifier, thus making possible increased
power input., The working voltage rating of Cg, C10 and Cyj should be at
least 1500 volts if more than 400 volts DC willgbe applied to the 6146 plate
circuit. The 6AK6 oscillator tube delivers more than enough driving power
for a ?146 tube, which requires about the same grid current as the 2E26 (2 to
4 ma.

MODULATOR AND POWER SUPPLY FOR THE E-P RIG-- A companion plate
modulator for the E-P Rig was described in the July-August, 1950 (Vol. 5,
No. 4) issue of G-E HAM NEWS. A high-efficiency 300-volt, 100-ma vibrator
type power supply was described in the March-April, 1953 (Vol. 8, No. 2)
issue, Circuit and constructional details for both of these units were re-
printed in the May-June, 1957 (Vol. 12, No. 3) issue. The new transistorized
DC power supplies also will work very nicely with the E-P Rig.

BANDSWITCHING THE E-P RIG-- It should be possible to tune the pi-
network output circuit in the 2E26 stage to the 7-megacycle band by sub-
stituting a Z25-mmf silvered mica capacitor for Cyg (100 mmf on 3.5 mega-
cycles). The 2E26 stage thus becomes a frequency doubler and will deliver
about 4 watts output with 300 volts on the plate. A small switch may be in-
stalled on an aluminum bracket fastened to the rear of the chassis to connect
either of these capacitors across the output circuit. The switch shaft should
be extended out the rear of the cabinet.

The original parts layout of the E-P Rig does not lend itself to ganged
bandswitching of all three tuned circuits, but by turning the chassis around
so that a switch shaft could turn two or three rotary switch wafer sections
placed near each of the tuned circuits, it should be possible to construct
a bandswitching E-P Rig on a larger chassis.
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JULY-AUGUST, 1957 (Vol. 12, No. 4) ISSUE--

100-WATT MOBILE POWER SUPPLY--
COMMENTS--

1. Many requests have been received for a simplified circuit of this power suppl
which will deliver only the 450-volts DC high voltage, and 250 volts for a re
ceiver, and without the switchmg relays included in the original diagran
This information is given below, and the circuit is on the next page.

2. It is possible to connect two of these power supplies, or the high voltag
transformers, in series to obtain twice the high voltage DC of one power suppl
The rectifiers and filter capacitors shouldbe rated for double the voltages show
in the original article. '

3. These power supplies continue to be popular with radio amateurs, since thel
efficiency approaches that of supplies using solid-state oscillator type circuits
Also, the components used in these vibrator power supplies are readily availak
in surplus two-way mobile radio equipment.

4. The G-E components--transformers, vibrator, etc.--listed in the parts list
can now be obtained from the Product Service Section, Communication Produc
Department, General Electric Co., P. O. Box 4197, Lynchburg, Va.

GENERAL INFORMATION

TRANSFORMER---Only the power transformer listed above, or its equivalent
another make, should be used for highest efficiency. If a home-wound
former is to be used, it should have a core made from high quality audio trans:
former type iron punchings. Ordinary 60-cycle power transformer punching
are not suitable for this transformer, since they will result in much lower trar
former efficiency.

POWER CONNECTORS--LOW VOLTAGE---The terminal strips or power connector
used with this power supply should have low contact resistance and be capab
of handling the currents shown on the diagram for the input voltage involve

RECTIFIERS---Although commercial grade selenium rectifiers were used in t
original power supply model, lower cost replacement type rectifiers are sati
factory. Germanium rectifiers may be used if their lower maximum temperatui
rating will not be exceeded.

Low current silicon rectifiers also are suitable for this circuit. The Gener
Electric type 1N1694 300 PIV rectifier may be used in place of those specifig
above for SR; to SRg. Or, one G.E. type 1IN1697 600 PIV rectifier will replac
the two 300 PIV rectifiers in each leg of the bridge rectifier.

. & e ° o

12 VvOLTS L1250 600 450 300 300

MA MA MA MA MA

MOBILE TUBE HEATER HINTS-- A e
650 600 450 300 300

COMMENTS-- 10 MA TSR SR N S

1. “The case of the missing ‘O’--in
Figure 12,”’ the schematic diagram for
the mobile tube heater circuit, the cur-

1 3

] 3
rent balancing resistors in the circuits 2 4 3
of “A” and “B” should be 10 ohms, and ] [ »
not 1 ohm, as was shown in these dia- !
grams, The correct diagram is repeated Pe OR ,
at the right, Ps

B
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PARTS LIST FOR SIMPLIFIED SCHEMATIC DIAGRAM
G-E HAM NEWS 100-WATT MOBILE POWER SUPPLY
FROM JULY-AUGUST, 1957 ISSUE

1, C2---100-mifd, 450-volt electrolytic (General Electric XC1-15 or equivalent)
3, C4---80-mfd, 450-volt electrolytic (General Electric XC1-14 or equivalent)

5---0.003-mfd, 2500-volt working mica capacitor

E;---Vibrator, dual interrupter, split reed; 6-volt coil, 115 CPS reed frequency,
7-pin base (Mallory type 1701, Oak No. V-6853, Radiart No. 5722, or G-E
Cat. No. A-T141583-P3)

---T-uh, 1-ampere RF choke (Ohmite Z-50)

1--SRg-- 130-volt, 150-ma replacement type selenium rectifier (FTR-1005A or
equivalent)

---Vibrator power transformer, dual center-tapped 6-volt primaries; secondaries:
420 volts, tapped at center and 150 volts each side of center, 300 ma; 20-volt,
150-ma bias winding (G-E B-7486449-Pl or equivalent--see beiow)

Ly

Bl

SELENIUM RECTIFIER

SLATE
SINGLE
Y o || 20voLT BiAs __N_‘" SECTION
WINDING
TE Y
P 4 SLATE YELLOW
N BR-Y
BK-R
Cs
’T\ SR|-SRg
400-
02| = RY 450V.
.oaq;—j ¢
330 BK SseK
-1W G T 32w
RG ca = 356K
% 2w
. -
| ] 2 [ 3 ]4 5 | JACK OR TERMINAL STRIP 228-280V
6-VOLT PLUG 12=VOLT PLUG ) A _L 215-240V.
FIZPI‘.I"I ViE|E]e)0 Ica lca
6V.0C  GND. 12V. DC GND.
24 AMP. 12 AMP.
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SEPTEMBER-OCTOBER, 1957 (Vol. 12, No. 5) ISSUE--

DUAL-VOLTAGE POWER SUPPLIES--

COMMENTS--

Many requests have been received for information on whether transformenr
having higher voltage output can be used in the bridge rectifier circuits shown i
Figs. 2A, 4 and 5 in the September-October issue; and in the full wave circuit
Fig. 7. In the circuit of Fig. 2A, the maximum total voltage from the transforme
secondary we recommend is 750 volts. Otherwise, the maximum heater-to-cathods
valtage rating of the tube 6AX5-GT tubes will be exceeded.

Type 6W4-GT, 6AX4-GT or 6AU4-GT single diode tubes used in the horizont:
damping circuit of TV receivers have been timed in place of the type 6AX5-GT tubes
However, the 6.3-volt heater supply for these tubes should be connected to the nega
side of the high voltage output, as shown in Fig. 11 below, (ground or chassis) inste
of to the center tap on the transformer high voltage winciing, as was done in Fig. 2
in that issue.One or two 5U4-GB twin diode tubes, both powered from the same
ment transformer, can be used for the other two legs of the bridge.

The TV damping diodes also may be used in all four legs of a bridge rectifier
as shown in Fig. 12 below. All four tube heaters may be powered from the sami
6.3-volt heater supply, which should be tied back to the negative side of the hig
voltage output. Type 6W4-GT and 6AX4-GT tubes will deliver up to 250 ma of D
output current; and type 6AU4-GT’s will deliver up to 380 ma.

Do not attempt to operate these tubes in the usual full-wave rectifier circuil
as shown in Fig. 13 below. Otherwise, the heater-to-cathode voltage rating will b
exceeded when the tubes are operated from a transformer delivering more tha
75 volts each side of the center tap. It is possible to operate these tubes in the sam
type of full-wave rectifier in which they are used in the grounded legs of bridge
cuits; that is, with the plates tied together, and the cathodes connected to the end
of the high voltage winding. A DC output voltage just less than half the total tran
former voltage will then be available from the transformer center tap, as shov
in Fig. 14. (See below) i

+HV/2 DC +HV/2 DG
TI T

e Pei
B - oo

FIG. 11, ""ECONOMY'" TYPE BRIDGE CIR— FIG. 12. BRIDGE RECTIFIER CIRCUIT Ut
CUIT WITH TWO TV DAMPING DIODE TUBES FOUR TV DAMPING DIODE TUBES WITH #
AND ONE FULL—WAVE RECTIFIER TUBE. HEATERS POWERED FROM ONE LOW-VO

TAGE TRANSFORMER.
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PARTS LIST FOR THESE CIRCUITS - FIGS. 11 TO 17

D - Germanium, Selenium or Silicon semiconductor rectifiers. Sum of maximum
peak inverse voltage ratings of rectifiers in eachleg of bridge should be approx-
imately equal to, but not less than the total RMS AC output voltage of high vol-
tage winding on power transformer, Tj.

Ty- Power transformer having total AC high voltage winding about 20 percent higher
than desired full load DC output voltage from power supply. Current rating
about equal to desired full load output current.

Ty - Filament transformer, 6.3 volts, current rating equal to total drawn by V4
through V4.

Tg- Filament transformer, 5 volts, 3 amperes for one 5U4-G3 or 5R4-GYA; 6 am-
peres for two such rectifiers.

V1--V4--6W4-GT, 6AX4-GT or 6AU4-GT TV damping diode tubes.

V5--5U4-GB full wave rectifier for transformers having up to 550 volts output
per plate; 5R4-GYA for up to 950 volts per plate.

P S WY DL

TI
TI
e v'
+HV DC
S ;

T2
T2
| = VI V2

FIG. 14, FULL—WAVE CIRCUIT IN WHICH TV
IG. 13, FULL—WAVE CIRCUIT NOT RECOM— DAMPING DIODE TUBES MAY BE OPERATED
ENDED FOR TV DAMPING DIODE TUBES. WITHOUT EXCEEDING HEATER—CATHODE
VOLTAGE RATING.
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Some readers have expressed the opinion that we are operating the semiconducto
rectifiers above their maximum peak inverse voltage ratings in the bridge circuits
of Figs. 4, 5 and 6 of that issue. Note in Fig. 15 below that the current path througk
a bridge rectifier having two rectifier sections in each leg of the bridge actuz
flows through four rectifiers, and not two rectifiers, as apparently has been assumed,
Thus, when 660 volts AC is applied across a brlége having a total of eight 130-volt
RMS, 380-volt peak inverse rectifiers, each rectifier is withstanding a peak inverse
voltage of only 234 volts. Even though the applied AC voltage per rectifier is 165 volts:
RMS, the peak inverse voltage in a bridge rectifier is only half that of a full-wave
rectifier to which the same total AC voltage is applied.

The mathematics of this reasoning are as follows: With 660 volts AC (sine
wave) applied across the bridge, the total peak inverse voltage will be 660 times
1.414, or about 935 volts. Dividing this across four rectifiers results in a peak in-
verse voltage per rectifier of only 235 volts. Although it should be possible to app ly
up to 266 volts RMS per rectifier to this circuit, it is best to be conservative and
consider 212 volts RMS per rectifier as the maximum (300 volts peak inverse).

Germanium TV rectifiers produced by General Electric also may be used in
these circuits, but they are recommended only for experimental and amateur type
usage. The G-E commercial grade rectifiers specified in the G-E HAM NEWS article
should be used for commercial applications. The G-E 1N1008 single section rectifier
may be operated with up to 380 volts peak inverse, at a total bridge rectifier output
current of 800 ma.The G-E 1N1016 two-section doubler type rectifier has two 380-volt
peak inverse, 25--ma rectifiers in series. Thus, a single 1N1016 rectifier will re=
place two single section rectifiers having the same current rating.

Diagrams are shqwn below in Fig. 16 for connecting the G. E. 1N1016 dual
section rectifier in a half-bridge circuit requiring three rectifiers, (top) and full=
bridge (bottom) circuit requiring six rectifiers, with three rectifier sections in each
leg. Connections for high voltage AC power, and the DC output voltage connections
to the filter, are labelled.

10 GR, GRy 6y

XFMR
HY
WINDING AC AC AC
+ +
+

- GND

FIG. 15, SEMICONDUCTOR DIODE BRIDGE FIG. 16 CONNECTION DIAGRAMS FOR
RECTIFIER CIRCUIT WITH ARROWS SHOW-— THREE G. E. IN1016 RECTIFIERS IN HALF
ING PATHS OF DC CURRENT FLOW BRIDGE CIRCUIT (TOP), AND SIX 1N1016
THROUGH RECTIFIERS FOR ONE—HALF OF RECTIFIERS IN FULL BRIDGE CIRCUIT
THE A—C CYCLE. ARROWS REVERSE FOR (BOTTOM).
OTHER HALF OF CYCLE.
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In the G-E HAM NEWS diagram of Fig. 7 for a two-transformer full-wave recti-
er circuit, transformers having higher voltage secondaries may be used, depending
n the ratings of the rectifier tubes used in the circuit. For example, a pair of
ansformers, each having up to 950 volts total secondary voltage, may be operated
to a 5R4-GYA rectifier tube on the higher voltage output section. A 5U4-G3 may
used with transformers delivering up to 550 volts each, or when the voltage

en from the center taps for the lower output voltage is less than 550 volts, pro-
ided that a choke input filter is used.

Another circuit for a dual-voltage power supply, which we did not publish may
made by connecting the output of two separate full-wave rectifiers in series. One
wave rectifier is operated with the high voltage winding center tap grounded, as
shown in Fig. 17. The positive voltage from the cathode of this rectifier is then
nnected to the center tap on the high voltage winding of a second full-wave rectifier.
total current about one and one-half times the continuous duty current rating of

e transformers may be drawn from this power supply when the transformer heater
dings are not used.

Tl Tl

V5

+HV DC

T3 T3

1

FIG. 17. CIRCUIT FOR CONNECTING TWO FULL—WAVE TUBE RECTIFIERS,
EACH FED BY SEPERATE CENTER — TAPPED HIGH VOLTAGE TRANS—

-+ HV/2 DC

FORMER WINDINGS, IN THE SERIES TO OBTAIN DOUBLE THE PLATE
VOLTAGE OF ONE TRANSFORMER RECTIFIER COMBINATION.
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NOVEMBER-DECEMBER, 1957 (Vol. 12, No. 6) ISSUE--
150-WATT SINGLE BANDER--a 3.5 Mc. Transmitter for Field Day or home station.

COMMENTS--

Since the 150-Watt Single Bander Transmitter article was published in th
November-December, 1957 issue of G;E HAM NEWS, many requests have be
received for information on placing these transmitters on other bands--includis
1.8, 7, 14, 21 and 28 megacycles--and the 2258, 2308, 2360, 3275, 3289, 3347, 4020,
4025 an 17540-kilocycle frequencies. !

The 7 and 14-megacycle transmitters were described in the January-February,
1958 issue of G-E HAM NEWS. The changes were made simply by scaling down th
RF components in the 3.5-megacycle transmitter by 2 to 1 for 7, and 4 to 1 for I
megacycles. The only exception to this rule occurs in the oscillator grid fixed capaci
tors (Cy and C3) and the grid coil, L;. Inthe 3.5-megacycle transmitter, Co an
Cq are 0.005 mfd each; in the 7-megacycle rig they are 0.004 mfd each; and 0.00:

d each in the 14-megacycle rig. Use of 0.008 mfd capacitors for C2 and C3 in the
3.5-megacycle rig would require an impractically large bandspread capacitor at C;
to cover more than a fraction of the band at one setting of the tuning slug in Lj.

On other frequency ranges, we recommend that the oscillator grid circuit operate
at one-half the final amplifier output frequency to minimize interaction between the
final and oscillator grid circuit. The component values shown in TABLE III are
suggested for the RF circuits on the bands listed:

Gy=e=sy VFO TUNING
1.8--2.0 MC -- 15--350-mmf variable for 50 KC coverage of VFO.
21.0--21.45 MC, 6--75-mmf variable for 450 KC coverage of VFO.
28.0--29.7 MC, 10--150-mmf variable for 1700 KC coverage of VFO,
2.3 MC MARS Band -- 13--250-mmf variable for 120 KC coverage of VFO.
3.3 MC MARS Band -- 10--200-mmf variable for 100 KC coverage of VFO,

Cg, Cg===== VFO FIXED GRID CAPACITORS
1.8 MC Band -- 0.01-mfd silvered mica
21 MC Band -- 0.002-mfd silvered mica
28 MC Band -- 0.001-mfd silvered mica
2.3 MC MARS Band -- .0082-mfd silvered mica
3.3 MC MARS Band -- .0068-mfd silvered mica

Cgror==-= 100-mmf silvered mica in all transmitters

Cg, Cg===~-- INTERSTAGE CAPACITORS

1.8 MC Band -- 390-mmf mica

2.3 MC MARS Band -- 330-mmf mica
3.3 MC MARS Band -- 270-mmf mica

21 MC Band -- 50-mmf mica
28 MC Band -- 20-mmf mica

Cop """ 109--500-mmf padder in all transmitters
Cegg ==~~~ aluminum plate -- 3/4 x 2 1/2 inches

Cignnms, AMPLIFIER PLATE TUNING
1.8 MC Band -- 20--490-mmf variable, 0.045-inch gap
21 MC Band -- 7--50-mmf variable, 0.045-inch gap
28 MC Band -- 6--35-mmf variable, 0.045-inch gap
2.3 MC MARS -- 20--490-mmf variable, 0.045-inch gap
3.3 MC MARS -- 15--350-mmf variable, 0.045-inch gap

Cg=~=-= ANTENNA LOADING
1.8 MC BAND -- 45--1050-mmf{ variable, 3 section
21 & 28 MC BAND -- 15--350-mmf variable, 1 section
2.3 MC MARS --45--1050-mmf variable, 3 section
3.3 MC MARS -- 30--700-mmf variable, 2 section
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----- Oscillator grid coil (All coils specified for Lj and Ly are wound 11/16 of
?n inc)h long on 1/2-inch diameter National XR-50 iron slug-tuned coil
orms.

1.8 MC Band -- (Osc. grid on0.9MC) 4.2 uh, 20 turns, No. 20 enameled wire.
21 MC Band -- (Osc. gridon 10.5MC) 0.25 uh, 5 turns, No. 16 enameled wire.
28 MC Band -- (Osc. grid on 14 MC) Same as Lj for 21 MC; use 0.001-mfd
each for Cg and C3.

2.3 MC MARS Band -- (Osc. grid on 1.15 MC) 3.5 uh, 17 turns, No, 20
enameled wire.

3.3 MC MARS Band -- (Osc. grid on 1.65 MC) 2.5 uh, 15 turns, No. 20
enameled wire.

A, LoB-- Interstage coupling circuit, double tuned.
1.8 MC Band -- 17 uh, 40 turns, No. 26 enameled wire.
2.3 MC MARS Band -- 13 uh, 35 turns, No. 24 enameled wire.
3.3 MC MARS Band -- 9.5 uh, 30 turns, No. 24 enameled wire.

----- Interstage coupling circuit, single tuned.
21 MC Band -- 1.4 uh, 12 turns, No. 18 enameled wire.
28 MC Band -- 1.0 uh, 9 turns, No. 18 enameled wire.

----- AMPLIFIER PLATE COIL
1.8 MC Band -- 15 uh, 32 turns, No. 18 wire, 1 1/2 inches in diameter,

3 1/4 inches long, 10 turns per inch ( air dux No. 1210)

21 MC Band -- 1.2 uh, 7 turns, No. 14 wire, 1 1/2 inches in diameter,
1 3/4 inches long, 4 turns per inch (air-dux No. 1204)
28 MC Band -- 0.8 uh, 5 turns, No. 14 wire, 1 1/2 inches in diameter,

1 1/4 inches long, 4 turns per inch (air-dux No. 1204)

2.3 MC MARS Band -- 11 uh, 28 turns, No. 16 wire, 1 1/2 inches in diameter,
3 1/2 inches long, 8 turns per inch ( air-dux No. 1208 )

3.3 MC MARS Band -- 7.6uh, 21turns, No. 16 wire, 1 1/2 inches in diameter,
2 5/8 inches long, 8 turns per inch (air-dux No. 1208)

----- ANTENNA COUPLING COIL
1.8 MC Band -- 7 turns HV insulated wire on Lg
21 MC Band -- 2 turns HV insulated wire on L5
28 MC Band -- 2 turns HV insulated wire on Lj
2.3 MC MARS Band -- 6 turns HV insulated wire on L5
3.3 MC Mars Band -- 5 turns HV insulated wire on Lj

FC1----- VFO CATHODE CHOKE

1.8 MC Band -- 2.5 mh, 75 ma RF choke (National R-50)

21 MC Band -- 0.5 mh, 75 ma RF choke (National R-50)

28 MC Band -- 0.5 mh, 75 ma RF choke (National R-50)

2.3 MC MARS Band -- 2.5 mh, 75 ma RF choke (National R-50)
3.3 MC MARS Band -- 1.0 mh, 75 ma RF choke (National R-59)

ey INTERSTAGE CHOKE

1.8 MC Band -- 1.0 mh, 75 ma RF choke (National R-50)

2.3 MC MARS Band -- 1.0 mh, 75 ma RF choke (National R-50)
3.3 MZ MARS Band -- 1.0 mh, 75 ma RF choke (National R-50)

FC2a, RF(&@
21 Band -- 100 uh, 50 ma RF choke (National R-33)
28 MC Band -- 21 uh, 1 amp. RF choke (Ohmite Z4-28)

¥Cg=-=--- AMPLIFIER PLATE RF CHOKE

1.8 MC Band -- 2.5 mh, 300 ma RF choke (National R-300)

2.3 MC MARS Band -- 2.5 mh, 300 ma RF choke (National R-300)
3.3 MC MARS Band -- 1.0 mh, 300 ma RF choke (National R-300)
21 MC Band -- 30 uh, 500 ma RF choke g:ypar RL-112)

28 MC Band -- 30 uh, 500 ma RF choke ypar RL-112)

The inductance values for L; and Lo in the original transmitters were chosen
that the iron tuning slugs were about it the center of their adjustment range when
ch circuit was resonant at the center of each amateur band. This permits a tuning
e of plus or minus 20 percent of the center frequency.

a8 — 21



Thus, the parts values given for the 3.5-megacycle transmitter will cover the
4020 and 4025-kilocycle MARS frequencies; and the 7-megacycle values will covei
the 7540-kilocycle MARS frequency. The 3.5 megacycle values also will cover the
3275, 3289 and 3347-kilocycle MARS frequencies, but we have included the extr
data for these frequencies above for those amateurs who wish to build a specific
transmitter for this range.

A bandswitching model of this transmitter to cover three or four amateur bands
also has been developed since there has been considerable interest in a model of
this type. Of course, this introduces many of the problems which we very nicely
avoided by designing the rig for a singleband! This model is being tested on the R
channels as a four-band transmitter (2.3, 3.3, 4.02 and 7.54 MC).

The metal cabinet housing the 3.5-megacycle transmitter on the cover of the
November-December, 1957 issue is the new ‘“‘Prestige’’ line of cabinets producedt
the Bud Radio Co. It is their Cat. No. C-1441, and is listed at a dealer net price 0
$32.08. Of course, the less expensive ‘‘Deluxe’’ rack cabinet line may be utilized
such as the Bud Cat. No. CR-1741, for $16.37. Both cabinets accommodate 8 3/
inches of panel height.

A three-stage version of the single bander transmitter has been tested on th
21 and 28-megacycle bands. In it, an extra dual-purpose tube (6AU8 pentode-triode
has been added as a combined high-C oscillator--cathode follower isolating stage
The 6AG7 tube then operates as a frequency doubler to drive the final amplifier
A block diagram of this tube lineup is shown in Fig. 1 below. Better frequency stabil
ity under keying and plate modulation has resulted, as compared to the origina
two-stage lineup. However, the 3.5 and 7-megacycle models of the two-stage
have excellent frequency stability under modulation.

This three-stage circuit also can be adapted to the lower frequency bands
by including the component values shown in the tabulation on page 3 of the January
February, 1958 issue; and, the additional information on components given on th
preceding pages of the supplemental information for this transmitter. Coils L
and Lg in the oscillator circuit are 0.5 mh. RF chokes. |

I 140~-=14.3% OR I
7.0 —=7.175.MC 21.0--21.45 MC
6AUBA | ’

OSC.-CATHODE
FOLLOWER BAGT

110K DOUBLER OR
TRIPLER C8 AMP TUNE
3/ i LS
1 e § e S
47k2 0T = |
2 /;;E _l-n i
(RN} |
1l (%] _r_<
Lo 9 s ; ANT
L % LOAD |
V 3 10K
® e-1w <
ca2t” “ca VFO_si
o 2 B FIE e £1
— 3
T F
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1S VAC T x i oﬁl b
o e
PLRF ouT 777.00!
g 0 . s<ra“ Aodd |
. ;.
6.3V a GR PLATE
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FIG. 1. SCHEMATIC DIAGRAM FOR A THREE—STAGE VERSION OF THE SINGLE BANI
TRANSMITTER COVERING BOTH 14 AND 21 MEGACYCLES.
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A different mechanical layout for these transmitters has been devised and
checked with recently-constructed models. The drawing of Fig. 2 shows the sizes
and positions of three chassis which form a complete transmitter: a 7 x 12 x 3-inch
chassis at the right, with the 7-inch side toward the panel; a 5 x 13 x 3-inch chassis,
with the 5-inch side toward the panel, for a plate modulator, or SSB generator
unit; and another 5 x 13 x 3-inch chassis for a dual-voltage power supply unit.

The RF chassis running with the long dimension from front to back makes
possible incorporation of a bandswitch to change the sinzle band transmitter design
into a multi-band transmitter. An experimental model of a bandswitching transmitter
has been constructed and is pictured on the following pages. This model covers
the 1.8, 3.5 to 4.0 and 7.0 to 7.3 megacycle bands. Note that the bandswitch flat
shaft runs back through the chassis to switch the oscillator and multiplier/driver
stages. Then, it turns a pair of miter gears to transmit the bandswitch motion
up through the chassis to the switch wafer which changes coils in the amplifier plate
circuit., This transmitter is still being tested. More advanced models will be con-
structed from the information gained from this preliminary model, and published in
G-E HAM NEWS during 1962.

e e e e e e e e e e e e e e e e e e -
|
| SPACE AVAILABLE IN TABLE RELAY RACK CABINET i
I
| |
i |
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] I
1 |
|
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| 5X 13X 3-INCH 5X 13X 3 -INCH 7X12 X3-INCH CHASSIS :
: CHASSIS FOR CHASSIS FOR FOR RF UNIT i
, DUAL-VOLTAGE MODULATOR OR I
] POWER SUPPLY SSB GENERATOR !
i AND FILAMENT !
\ TRANSFORMERS |
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! |
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! I
! [
! i
! I
I |
! !
1 /

- 4
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~
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/
\

|

19-INCH WIDE RACK PANEL

FIG. 2. CHASSIS LAYOUT DIAGRAM OF A UNITIZED TRANSMITTER RF UNIT, MODU—
LATOR AND POWER SUPPLY WITH THE BASIC SINGLE BAND TRANSMITTER DESIGN.
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This transmitter uses a Centralab type P-123 tap switch index assembly,
plus Centralab type ‘‘R-R’’ 5-position, 2-pole ceramic switch wafers. Other types
of Centralab tap switch wafers may be assembled on the same shaft to provide other
switching functions. The miter gears are Boston Gear Works No. G-464, about 1 inch
in diameter, with a 1/4-inch diameter shaft hole. The gears are mounted on shaft-
and-panel bushing assemblies (Bud PS-530, or E, F. Johnson 115-256-2), with one
running down through the chassis, and the horizontal shaft mounted on an aluminum
angle bracket. Construction details can be obtained from these pictures.

Development work is also progressing on a companion modulator, and power
supply, both constructed on 5 x 13 x 3-inch chassis, as described in Fig. 2. Final
details on these units will be published in 1962.

Just the 807 amplifier stage in these transmitters can be constructed and used
as a power-boosting stage to follow the DX-20, DX-35, DX-40 and other similar
transmitters in the 30 to 75-watt power class. For 3.5, 7 and 14 megacycles, a third
807 tube can be added in parallel with the two 807’s in parallel, thus providing a
power input capability of 200 to 225 watts input for class C CW operation at ICAS
ratings. Since the above transmitters are generally designed to work into loads of
50 to 300 ohms, a 300-ohm, 25-watt non-inductive resistor can be usad in the 807
control grids, in place of the tuned grid circuit, Ly or Lgg. This provides adequate
load for the driving transmitter, and simplifies the circuitry of the 807 stage. The
circuit for ths change is shown in Fig. 3 on the next page.

TOP VIEW OF THE EXPERIMENTAL BAND- BOTTOM VIEW OF THE EANDSWITCHING
SWITCHING TRANSMITTER MODEL. MODEL.
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There was an error in the schematic diagram, Fig. 1-A, on page 6, showing
the typical Clapp circuit for oscillators. There should be NO DOT at the lower end
of the grid resistor where the line running down to the chassis connection crosses
the horizontal line running from the 0.001-mfd capacitors to the RF choke. This
extra dot makes the circuit appear as though the RF choke is shorted out. The
circuit is shown correctly below.

The RF voltage indicator circuit connected to the RF output jack, Jy, provides
only a relative indication of RF voltage useful for tuning for maximum ou put, since
this RF voltage will change for a change in the standing wave ratio. It will not pro-
vide an actual indication of RF watts output except when the transmitter is operated
ito a non-inductive 50-ohm load, and an RF voltmeter of known calibration is
used to establish RF voltage reference points on the scale of the 0--1-ma indicating
meter, and then converted to power in watts across the 50-ohm load.

However, this indicating device, with the ratio between the two resistors from
the coaxial cable to ground adjusted to suit the amount of RF voltage and the standing
wave ratio present, will serve as a useful tuneup meter for transmitters of 5 watts
output and up.

JANUARY-FEBRUARY, 1958 (Vol. 13, No. 1) ISSUE--
MORE ABOUT 150-WATT SINGLE BANDERS--
COMMENTS--

The air-dux No. 1206 coil in the PARTS LIST table on pa.ie 3, the 7T-megacycle
plate coil, L?, for the 807 stage, actually has No. 14 wire, and not No. 16
wire, as was given in this table.

The Keyer-modulator unit shown in the picture on page 1 is still being devel-
oped. A block diagram of the tentative tube line-up is shown below. Details
will be published in 1962.

AUDIO OUT
AUDIO IN

MIKE
o | [t
= ye Y2 ecG? R —_—
= 12aT7 [+ 8CC A ) I
5 .

& 12AT7 12AT7 DRIVER 8¢

PHASE MOD

IPPER OR

VOCXLACCIIS.?ORV INVERTER XFMR

SOCKET
B8+

6.3VAC
A - CLAPP CIRCUIT

Ty
PETTTES

= .rx&;«»&k#ﬁ:h&

Cy +Cy * 50 MMF
L *42UH; 50 TURNS
2°D1A, 5° LONG

FIG. 1-A. REVISED SCHEMATIC DIAGRAM
OF THE CLAPP OSCILLATOR CIRCUIT, OR—
IGINALLY PUBLISHED ON PAGE 6 OF THE
NOVEMBER-DECEMBER, 1957 ISSUE.

OUTPUT JACK
ON SMALL TRANSMITTE®

< 1€
| 100 T0 300
OHMS
25 WATTS

NON-INDUCTIVE

oosf 1
82
MFO -——M»:/—T—o-sms

TO METER
FIG. 3. SUGGESTED SCHEMATIC DIAGRAM
OF THE 807 AMPLIFIER GRID CIRCUIT WHEN
ETAIL VIEW OF AMPLIFIER PLATE BAND—  THIS STAGE IS DRIVEN FROM SMALL 25 TO
ITCH. 75~-WATT TRANSMITTERS.
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MARCH-APRIL, 1958 (Vol. 13, No. 2) ISSUE--

DOUBLE SIDEBAND JUNIOR--A 20-watt DSB Transmitter for 3.8-4.0 Megacy

COMMENTS--

The following suggestions have been
compiled to aid those persons who may
wish to placethe Double Sideband Jun-
ior transmitter on other bands, connect
a VFO to it; or for those who require
trouble-shooting information:

1. HEATER CIRCUIT -- The three
separate 6.3 -volt AC heater wind-
ings shown in the schematic dia-
gram, Figure 1, on page 2, hap-
pened to be on the power trans-
former (T;) actually used on the
model transmitter. Of course, if
another type of power transformer
is substituted for the Triad No.
R-70A, the heaters of V,, V,, V3
and V4 all can be powered from the
same heater winding. The 6X4 rec-
tifier tube heater should be powered
from a separate 6.3-volt trans-
former winding. If the power trans-
former has a 5-volt winding, it
probably will be more convenient to
substitute a type 5U4-GB full-wave
rectifier tube for the 6X4.

2. HIGH VOLTAGE POWER--Although
a capacitor -input type filter may be
used on the high voltage supply if a
fairly low resistance bleeder re-
sistor is used toplace a fairly high
static current drain on the power
supply, the choke-input type filter
shown in our schematic diagram is
recommended. The voltage regula-
tion of a choke-input filter is much
better, resulting in improved line-
arity in the balance modulator stage.

3. 6AQ5 PLATE VOLTAGE -- The
power output from the 6AQS5 bal-
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. DUMMY LOADS -- The usu

anced modulator stage will dro
pidly as the plate voltage is rec
below 400 volts. Actually, the
Jr., will deliver about 35 pe:
more power output with 500
on the plates, than with 400 ¥
We cautioned users of this ci
against running more than 400
on the 6AQ5's in G-E HAM N
but the tubes will easily hand
volts in DSB service. Howeve
have not tested the 6AQ5 sta
higher voltages --say 600 ve
even though they may withstz
voltage without breaking dows
combined plate dissipation |
pentode -connected 6AQ5's |
watts. This indicates that the
will handle up to 60 milliam
of plate current with 400 vo:
the plates withoutbeing overle
even though the tubes may not!
livering any RF output power,
might happen with the plat
circuit tuned far off resonanc
higher-than-normal plate
rating follows the usual prac
operating tubes in a DSB ba
modulator at double the platey
rating for class C plate mod
RF amplifier service.

ohm non-inductive resistors
15 or 25-watt, 115-volt lam
will provide a suitable dumn
resistance for the DSB Jr. Wi
volts on the 6AQ5's, al5-wal
should light to nearly full bril
before non-linearity occur
6AQS5 stage, especially when s



b of clipping is being employed in
e audio circuit. A 25-watt lamp
ould show about 2/3 of normal
lliancy (about what it would show
ith 80 volts AC applied to it).

UTPUT TANK CIRCUIT -- The
AQ5 plate tank circuit, C;--Lj,
ould tune to resonance at 3.8
egacycles with C) near maximum
ipacitance. If it will not tune this
w in frequency, add a small pad-
ng capacitor --a 10 mmf, 2000-
It working mica is suitable--
iross the ends of Ly on theplug-in
il base. This tank circuit should
ne to the 7-megacycle band with
set near 45 degrees of rotation
om minimum capacitance.

PERATING DSB JR. FROM A
O -- It was possible to feed the
tput froma Heathkit VFOdirectly
to the crystal socket of the DSB
., on the 3.8 megacycle band,
th good results. The connection
ay be made with a short length of
-58/U coaxial cable. The triode
cillator circuit, acting as a buf-
r stage, did not go into oscilla-
on. However, instability in this
lage may be encountered with
her types of VFO's. Make sure
at the outer shield on the coaxial
ble connects to the grounded
rminal on the crystal socket.

PERATION DSB, JR. ON OTHER
ANDS -- The following coil table
s been compiled (using our trusty
ightning Calculator) as a suggested
eans of operating DSB Jr. on

microphone plugged into J 3

&D eLecTrONICS

higher frequencies than the 3.8
megacycle band for whichit was de-
signed. The recommended crystal
frequencies shouldbe used for each
band:

7-MC BAND --

Crystal--7.204 to 7.296 mega-
cycles. (In United States).

Ll--8.5 uh; 40 turns, No. 28
enameled wire, closewound
5/8 of an inch long on a 3/8-
inch diameter CTC LS-3 iron
slug-tuned coil form.

L,--16 uh; B & W type JVL-40
manufactured coil.

14-MC BAND --

Crystal--14.204 to 14.296 mega-
cycles.

L;--3.7 uh; 27 turns, No. 28
enameled wire, closewound
3/8 of an inchlongon an LS-3
form.

L;--2.2uh; B & W JVL-15 coil.

21-MC BAND --

Crystal--21.254 to21.446 mega-
cycles.

Lj--2.2 uh; 18 turns, No. 24
enameled wire, closewound
3/8 of an inchlongon an LS-3
form.

L;--2.2 uh; B & W JVL-15 coil.

28-MC BAND --

Crystal--28.504 to29.696 mega-
cycles.

Ll--l.Z uh; 10 turns, No. 24
enameled wire, closewound
5/16 ofaninchlong on an LS-3
form.

L;--1.2 uh; B & W JVL-10 coil.

The DSB, Jr. 6AQ5 balanced modulator circuit should work on 50 megacycles
vhen driven by a small crystal controlled exciter, such as those described
n the May-June, 1958 issue, under “PACKAGED VHF EXCITERS”.

About plus 10 volts should be measured at the junction bf Cg and the 1,500-ohm
resistor in the cathode of the 12BH7A modulator tube. This supplies excitation
voltage for a carbon microphone, and may drop to about plus 5 volts with a



K2GZT'S 6146 DOUBLE SIDEBAND
TRANSMITTER

There have been many requests re-
ceived from radio amateurs for infor-
mation on the 7-megacycle DSB trans-
mitter using a pair of 6146's, as men-
tioned on page 8 of the March-April,
1958 issue of G-E HAM NEWS. The
schematic diagram below shows the
balanced modulator circuit he is us-
ing, with the major component values
marked thereon. The operating condi-
tions for the 6146 tubes are listed be-
low. Note that the plate voltage--1200
volts--is much higher than the usual
maximum rating, but is in line with
the usual practice in a DSB balanced
modulator of operating the tubes at a
DC plate voltage twice the recom-
mended plate voltage for plate-modu-
lated class C amplifier service. Thus,
the 1200-volt valueis equalto the posi-
tive peak modulating voltage.

AUDIO MODULATOR CIRCUI
two-stage modulator circuit is |
in Fig. 1. Inverse feedback we
from the plates of the 12BH7 pusl
output stage is fed into the cathod
the 12AT7driver stage to reduce
distortion. The 12AT7 should b
ceded by a phase-splitter stage h
about 1 volt peak-to-peak output, .
clipping and low-pass filterin
shown in the original DOUBLE
BAND JUNIOR circuit, maybeus
increased average power output
the 6146 balanced modulator.

MECHANICAL LAYOUT, 6146
BALANCED MODULATOR--The
practice of short leads in the R
cuitry should be followed during
struction of the modulator stage.
final amplifier layout for any
popular 100-watt class transmi
(DX-100, Valiant, etc.) may be
as a guide for this circuit.
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TABLE | — PARTS LIST & erecrronics

e 10--100-mmf per section, two-section receiving type variable.
2 ----chassis type coaxial cable connectors.
4----VHF parasitic suppressors; 6 turns, No. 16 enameled space wound
on 1/4-inch diameter, 47-ohm, 2-watt resistors.
------ low-range milliameter, see TABLE I.
----- Value depends upon full-scale current rating of meter, see TABLE 1.
----- SPST relay with 3-ma DC coil.
----- two-pole, four position tap switch.
----- audio driver transformer, turns ratio 5.2 to 1, primary to 1/2

secondary (Thordarson No. 20D79); connect primary as secondary,
and secondary as primary.

TABLE Il — COIL TABLE

D L, L,

B & W MCL-80 coil: Ly---6.5 uh, 18 turns, No. 16 wire, space-
wound 8 turns per inch, 2 1/4 inches long,
1 1/2 inches in diameter.

C: B & W MCL-40 coil: Lz---3.2 uh, 13 turns, No. 16 wire, space-
wound 6 turns per inch, 2 1/6 inches long,
1 1/2 inches in diameter.

C: B & W MCL-15 coil: L;---1.6 uh, 9 turns, No.14 wire, space-
wound 4 turns per inch, 2 1/4 inches long,
1 1/2 inches in diameter.

C: B & W MCL-15 coil: LZ---1.08 uh, 7 turns, No. 14 wire, space-
wound 4 turns per inch, 1 3/4 inches long,
1 1/2 inches in diameter.

TABLE Ill — METER RANGES

ER RANGE Rl FULL SCA'LE READINGS
GRID CATHODE

0--1 ma. 1000 ohms 4.5 ma. 100 ma.

0--1 ma. 470 ohms 2,2 ma., 50 ma.

TABLE IV — 6146 OPERATING CONDITIONS — DSB MODULATOR

late Voltage 1200 volts
creen Voltage 0 volts
Control Grid Bias 0 volts

late Current (no audio signal on screens) 25 milliamperes
late Current (maximum for good linearity) 100 milliamperes
Envelope Power Input 170 watts
Envelope Power Output 125 watts

(Continued on Pace S-38) S-35



DSB Considerations and Data

The trend by more and more amateurs to
suppressed carrier phone communications is
one of the greatest things that has ever hap-
pened to amateur radio. It is really a pleasure
to operate in the segments of the bands which
the sidebanders have pretty well taken over.

DSB offers a very easy way for anyone to
try out suppressed carrier operation and it is
hoped that this discussion will encourage more
of you to try it. Let us not get off into any
AM versus SSB versus DSB arguments—those
arguments are for the professionals and the
average amateur should steer clear.

Several DSB articles have appeared in re-
cent issues of CQ showing the basic tetrode
balanced modulator circuits used to suppress
the carrier. These circuits may have either of
two configurations:

1. Push-pull grids with parallel plates, or

2. Parallel grids with push-pull plates.

In either case, the screens are modulated with
push-pull audio. Generally, the first configura-
tion will be the best one to use since the push-
pull components will be small and a pi-tank
can be used in the output, the advantages of
which are well known.

Hi-Level vs Linear

There are two approaches to medium or
high power DSB. One is to make your final
a high power balanced modulator. The other
would be a low-power balanced modulator
driving a linear amplifier. Unless you already
have a linear amplifier (and know how to keep
it linear) the high level approach is definitely
recommended. If you do use a linear, don’t
forget that a single audio tone to the DSB
exciter is a two-tone signal into the linear am-
plifier!

Most CW exciters have plenty of output to
drive even the big tetrodes in a DSB final.
Anyone with a two tube final (either push-pull
or parallel) will only have to modify one RF
circuit and split the screen grids to put the
final on DSB.

Most any tetrodes may be used in the bal-
anced modulator circuit and a tabulation of the
recommended variables for the more common
tubes is presented later. The general consid-
erations of how to operate different tubes are
best discussed one circuit at a time.

Grid Circuit

Each tube should definitely have its own
grid bias resistor. Attempts at using a com-
mon bias resistor have resulted in aggravating
any off-balance tendencies the tubes may have.
The grid circuits should be operated as for nor-
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mal class C Plate Modulated operation. |
normal bias resistors for class C are used. 1
grid current is run up to normal values.
has considerable effect upon the resting pl
current. ) -
Bias may be partially from a battery, |

should not be alF batter{' bias. Paninl‘
bias will be found very handy if you
include voice control operation.

Screen Circuit

The dc bias applied to the screens throu
the modulation transformer secondary has t
effects. Most important is its effect upon |
bow tie pattern crossover point. Just enot
negative bias should be used to give a cl
crossover and limit the resting p curre
Any further negative voltage will cause |
two halves of the pattern to separate ap
indicating distortion. The screen bias is ne
sary on some tubes to hold down the rest
plate dissipation requirements. The bias
tery or supply should have good regulation |
should be by-passed heavily with several mic
farads of capacitance. The smaller tubes (80
6146, etc.) work nicely with zero screen bi

The screens must be by-passed for rf |
not for audio, so the by-pass condensers shos
not be larger than .001 mfd and should
mica. The audio swing of the screens
termines the amount of plate current the t
can draw. As a conservative estimate of h
much audio voltage you will need, take |
normal plate modulated screen voltage
double it. Your audio peaks should hit
value (from center tap of mod. xfmr to scree
If you really want to run to full tube capab
ity, you can check by heavily loading the fi
and running up the audio voltage till the |
no longer increases with increasing audio.
this point you are flattening on peaks beca
of emission limitation. Exceeding that a
voltage will only cause distortion. This ma
mum screen swing will be the same for a gis
tube type regradless of what plate voltage
run.

The screen modulator needs relatively sa
power output, but to modulate the larger tu
voltage swings of about 800 volts peak are
quired. This is best accomplished with a st
up transformer. A pair of 6L6's in Class Al
will modulate most anﬂ tubes, but step-up tr
formers with push-pull primary and secon
are a scarce commodity. The best
available now seems to be to use a 10 or
watt class B driver transformer of 5:1 (pn
% sec) step down ratio. Using it backward
give you 1:1.25 primary to one-half seco



efore long perhaps the transformer manufac-
rers will make available more suitable trans-
Ormers.

Another possibility is to use a single 6L6
to the 117 volt winding of a small power
nsformer. This will give you roughly a 1:3
ep up ltlo half of the HV winding and works
ite well.

Clipper-filter

While talking about modulators, it should be
pinted out that speech clipping can be used to
pod advantage in DSB and is a very worth-
hile feature to put in the speech amplifier.
Clipping will give you a big boost in average
alk power. Just remember to reduce low fre-
gency response before the clipper-filter, and
reserve both lows and highs after the clipper-
ter.

Plate Circuit

As previously mentioned, the plate current of
he DSB stage is tEretty well determined by the
udio swing on the screens. The way to more
ower then is obviously higher plate voltage.
paring in mind that on normal AM the plate
ltage swings up to twice the dc plate voltage,
jou can use up to twice the AM plate voltage
n your DSB stage, and up to that value, the
ligher the better. Any given tube will work sat-
ctorily at its normal plate voltage, but it’s a
milar situation to linear amplifiers, if you
ally want to sock them, you must run up the
plate and screen voltages.

This means that you have the following
thoices based on voltages available:

400-600 volts  6L6’s, 2E26’s, 6V6's, 6Y6's
600-1200 volts 807’s, 1625s, 6146’s
1200-1600 volts ?

1600-3000 volts 813’s

2000-4000 volts 4-125A’s, 4-250A’s

Paralleling tubes on each side of the bal-
niced modulator offers a powenful little pack-
e (four 807’s give 300 watts p.e.p. output),
the paralleled output capacitances may
pake it difficult to get above 20 meters with
r tubes.

Since the plate current swing depends largely
on the screen voltage swing, the best way to
the DSB stage is not by plate current dip
but by tuning for maximum output. With the
fank circuit resonated, increase your loading
p the maximum output point and stop. That’s
all there is to it. Some tank circuit conditions
will cause greater plate current readings but
educed output.

The plate current meter, of course, does not
ead peak plate current, so if you want to figure
peak envelope power you must apply a
factor. For sine wave modulation, the meter
reading should be multiplied by 1.58 (1/.636).
is figure and your plate voltage will give you
envelope power input; you multiply by

&P ELecrronics

about 75% efficiency to get your peak en-
velope power output. If you are running rela-
tively high plate voltage on your tubes you
can estimate your peak output as four times the
carrier output rating for “AM phone service.
This is conservative estimating, however, since
with the low duty cycle of speech you can get
a little better than this before distortion sets in
from emission limiting or instantaneous down-
ward plate voltage hits the screen voltage level.

Half of your peak power appears in each
sideband which means a 3db disadvantage com-
pared to SSB. The ability to select the best
sideband at the receiving end buys some of
this back, and clipping buys even more.

Checking Patterns

Just as in AM and SSB, it's always best to
check your signal with an oscilloscope. The
handiest pattern for checking DSB is the fa-
miliar bow tie. Apply audio on your horizontal
amplifiers and rf direct on the vertical plates.
This procedure is described in the handbooks.
It is recommended that the audio be taken off
the secondary of the modulation transformer
for minimum phase shift. The audio voltage
here will be way too much for your scope in-
put though, so rig yourself a voltage divider
of 1 megohm in series with a 10K resistor and
pick audio off across the smaller resistor. Your
bow tie should look like fig. /.

Line AB and AC should be nice and straight.
The A end of these lines has a tendency to
bulge slightly with too much grid drive and
may become concave with too little drive, so
experiment here. If you have negative bias on
the screens, there will probably be a little kink
near A where the screen goes through zero,
but this does not cause bad distortion. Peaks
at B and C should be nice and sharp. If they
are rounded you are flattening and probably
due to overdriving the screens. If points A
and D are separated so the points don’t meet,
you have too much negative bias on the screens.
With high plate voltage you will find it easier
to get a good bow-tie pattern. If your tubes are
not balanced, one half of the pattern will rise
higher on peaks than the other side. One half
of the pattern represents each tube, but has no
relationship to the upper and lower sideband.
The side-bands will be identical in any case.

The bow-tie pattern won’t show up audio
distortion so you will find it interesting to
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6V6 6BQ6/ 807/ 6146 813 813 813 4-250A

S SN0 MY o g
Plate Volts 500 600 1250 1000 1500 2000 2600 4000
Screen Volts 0 0 0 0 -225-675 -90 -65

Plate Current Resting 10 25
Plate Current Full Whistle 50 150
PEP Output 30 100

OPERATIONAL NOTES (Cont’d. from Page S-35)

EXCITER FOR 6146 DSB MODU-
LATOR -- Approximately 4 to 5 watts
of driving power should be available
for the balanced modulator, even though
the 6146's actually do not require all
of this power for proper operation. The
exciter output shouldbe relatively free
of spurious output frequencies, and
have excellent frequency stability.

AUTHOR OF DSB JR. ARTICLE

MEET THE DESIGNER— John K. Webb, K2GZT, took a
busman’s holiday from his profession as electrical de-
sign engineer on synchronous and other communica-
tions systems at our Light Military Electronic Equip-
ment Department in Utica, New York. Result—the
DOUBLE SIDEBAND JUNIOR transmitter in this
issue!

Some measure of Jack's enthusiasm for double side-
band can be garnered from his many presentations on
this subject at trade shows, amateur radio conventions,
hamfests, and club meetings. Of course, this little trans-
mitter usually accompanies him as his favorite ‘“‘con-
versation piece.”

First licensed as W¢oAHM in Kansas during 1947,
Jack’s association with electronics includes AM broad-
casting and the U.S. Army Signal Corps, before joining
General Electric. Although he has tried em all -CW,
FM, AM and SSB—Jack can now be found on 14-
megacycle phone pushing a pair of GL-6146’s in a—
you guessed it—double sideband rig!

S.-38

30 25 100 55 60 80
100 125 205 245 265 300
150 150 380 600 840 1500

shift to an rf envelope pattern by switchir
to internal sweep on your horizontal axis. B
using a steady audio note you can synchroni
and see how well your audio is doing.

If you have established the proper con
tions you will have a good bow-tie shape
you will be pleased to note that the tunir
controls don’t affect the shape much. If yc
detune anything, about all that happens is ¥
get less than maximum output.

Fig. 2 is a complete circuit diagram fi
813’s. Exactly the same circuit is applicab
for all tetrodes—you can use lower Vol
components for smaller tubes of course.

Table 1 shows DSB operating conditior
for some of the more common tubes. Dor
worry if you don't have the exact voltag
called for, these are the ones tried by W2CRl
W2HNH, W2SBI, and K2KID. Pick out t
mbes you want and have a go at DSB. Yo
ike it!

Preferably, any variable frequency
cillator used with the DSB modul:
should have not more than 1-kilocy

of warmup drift during the first :
minutes of operation, and should
capable of staying within 50 cycle
the desired operating frequency al
the initial warmup.
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MAY-JUNE, 1958 (Vol. 13, No. 3) ISSUE--

PACKAGED VHF EXCITERS--

COMMENTS--

This section has been prepared to answer the many requests for additional
information on these exciters, and the dual exciter model constructed by the author,
K2DBS, as a test model.

MAXIMUM OPERATING PLATE VOLTAGES -- The exciters were designed to operate
with from 150 to 250 volts on the plate voltage terminals (pin 7 on Jq, or terminal
3 on TS,). Higher plate voltage--up to 350 volts--can be applied to the 6360 tripler
stage in 1the 144-megacycle circuit, provided that this voltage is applied only to that
stage, and not to the rest of the exciter.

VHF EXCITER/K2DBS --

X The exact schematic diagram used for K2DBS’ exciter is shown on page S-40
of this bulletin. The nomenclature for all parts is the same as shown in Figs.
2, 3, and 4 and the PARTS LIST and COIL TABLE, on page 3 of the May-June,
1958 issue of G-E HAM NEWS, An 8-terminal barrier type terminal strip was
substituted for J, of the packaged exciters. The 50 and 144-megacycle r.f. out-
puts are connecéed to terminals 5 and 6, and 7 and 8, respectively. Metering
is accomplished by providing insulated phone tip jacks into which the meter
leads may be plugged.

2. The chassis layout diagram is shown on page 400f this bulletin. All hole sizes
are the same as those shown in the DRILLING LEGEND on page S-41 of this
issue. The terminal strip was mounted on a specially made bracket in K2DBS’
exciter, but can be fastened to a pair of small angle brackets.

3. Shielding and filtering of this type of exciter can be accomplished in the usual
manner with perforated sheet aluminum forming a box around the circuits
both above and below the plate.

4, Since a bottom view photo of the exciter constructed by K2DBS is available,
it is printed on the following page of this bulletin. Also, a picture showing
the exciter and a Millen type 90811 VHF power amplifier with a GL-829-B
twin pentode in it is shown on the following pages.

5. K2DBS recommends the following operating conditions for the combination
of the 6360 driver, and GL-829-B amplifier on 144 megacycles:
6360 Driver GL-829-B Amplifier

Plate Voltage-CW 260 Volts DC 500 to 750 Volts DC
Plate Voltage-AM 220 Volts DC 450 to 600 Volts DT
Plate Current-Ma. 50 Ma, 220 Ma.

Grid Current-Ma. 2 Ma. 12 Ma.

Screen Current-Ma. 4 Ma, 30 Ma.

Screen Voltage 175 Volts DC 200 Volts DC

6. A smaller tube than the 6CL6--a 6AH6, 6DB6, 6BC5, or 6AU6A pentodes--
can be used in the frequency multiplier stages of the exciter if less power
output is required to drive the amplifier s\age following the exciter. These
smaller tubes will have sufficient output at 50 megacycles to drive a 5763,
2Et2i6, or even a 6146 beam pentode, if the latter is not run near maximum
ratings.

7. These exciters are not recommended for operation as modulated output stages
since modulation of doubler and tripler stages does not result in as clean a
signal as when a straight amplifier stage is modulated.
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JULY-AUGUST, 1958 (Vol. 13, No. 4) ISSUE--

SPECIAL DX LOG ISSUE (5th Revision)-- Listing of Official Countries, State Check
List, Alphabetical Country Cross Index, Banned Countries, Deleted Countries, and
Continent Check List, dated July 15, 1958.

COMMENTS-- Several changes have been made in the ARRL Official Countries
Listing since this DX Log was published. Also, a number of new ‘‘countries’’ have
been included. Since more changes are anticipated, publication of a sixth revisie
of the SPECIAL DX LOG Issue of G-E HAM NEWS is scheduled for the Spring
1962. By that time, the ‘countries’’ listing may be stabilized sufficiently to mak
practical a DX Log issue that will remain up to date for a year or more.

Present plans call for taking advantage of the new 8-1/2 x 11-inch overall
page size of G-E HAM NEWS to include additional information in the Official Countrie
listings. The listings will be turned sideways so that a ““Zone’’ column can be added,
and the columns in whicn logging information is recorded will be repeated twice,

and one for PHONE--to be included for each country listing.

Other information of value to the DX operator will be included. This specia
issue is scheduled for 16 pages, instead of the usual 8 pages per issue. Sing
copies will be supplied to subscribers, as usual, and bulk quantities for radio club
and other groups will be available through more than 700 G-E Tube Distributors

who handle regular issues.

SEFTEMBER-OCTOBER, 1958 (Vol. 13, No. 5) ISSUE--
GADGET RACK for station Accessories--a unitized plan for housing ‘‘Gadgets”.

COMBO MONITOR--a combination keying monitor, modulation indicator and field
strength meter.

COMMENTS--The resistor next to the 6E5 indicator tube in the lower right-hand
corner of the Schematic diagram, Fig. 2, should be 2.2 megohms, and not ‘22"
megohms, as marked.

CONEL MONITOR-- a combination Conelrad Monitor and WWV Receiver.

COMMENTS---There are two errors in the schematic diagram, Fig. 1, on page 6 of
the original issue:
. The connection from pin 5 on P, to the plate of the 6CX8 triode section—,
pin 3, should be connected instead to the top end of the 500, 000-ohm pot-
entiometer volume control. If connected as shown, the plate voltage of the

6CX8 appears on the headphone circuit. i

2. In the WWV converter circuit--the lower 6BEG6 tube--the crystal, instead
of being connected from pinl on the 6BE6 to ground, should instead be con:
nected between pinl and the junction of the 40 and 400-mmf, capacitors
which run in series between the No. 2 grid, pin 6, and ground. This

will not oscillate at all with the original connections.
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OVEMBER-DECEMBER, 1958 (Vol. 13, No. 6) ISSUE--
ORE GADGET RACK IDEAS--

OTHER DEVICES SHOWN IN COVER PHOTOGRAPH:

CONEL MONITOR -- This circuit was published in the September-October, 1958
issue which contained part 1 of the GADGET RACK series.

COMBO MONITOR -- This circuit also appeared in the September-October, 1958
issue. The photo shows a more complex version of this unit with built-in speaker.
A publication date has not been set for this device and final details are not yet
available.

VOX-O-MATIC -- This is a simple voice-controlled break-in relay circuit
which can obtain an audio signal from the AUDIO PREAMP/LIMITER/PATCH,
or any similar low-level audio circuit. (See below)

This VOX circuit has been since combined with a limiting type preamplifier and
hybrid phone patch circuit into one unit. This unit, known as the OMNIVOX, is
described in the January-February, 1961 issue of G-E HAM NEWS,

HAMSCOPE--MARK II - - This is a revised model of the original HAMSCOPE
published in the September-October, 1956 issue of G-E HAM NEWS. It includes a
bandswitching tuned circuit across the ‘scope tube vertical plates and a linear
horizontal sweep. Provision also has been made for obtaining the high voltage
from a transmitter plate supply instead of from built-in ‘scope supply. Final
details are not yet available, but some information is contained in the section of
the supplement covering the original HAMSCOPE.

HIGH-C BANDSWITCHING VFO: This unit is described in the MARCH-APRIL,
1359 issue of G-E HAM NEWS, Copies are available on request.

200-WATT DOUBLE SIDEBAND TRANSMITTER: This transmitter is described
in the May-June and July-August, 1959 issues of G-E HAM NEWS. The circuitry
and construction details for the r.f. section are in the first issue; and, construc-
tional information on the main chassis -- containing the power supplies, control
circuits and modulator -- is in the second issue.

PLUG-IN SIGNAL SLICER: This is the basic Signal Slicer circuit first described
in the July-August, 1951 issue of G-E HAM NEWS, repackaged to fit into the
space and socket into whichthe NBFM adapter fits in the HRO-60 receiver. A B&W
Model 450 phase shift network is used and the unit obtains its power from the re-
ceiver. A bulletin giving additional information on the original Signal Slicer is
available, No publication date has been set yet for the plug-in Signal Slicer.

DEZTAILS ON ORIGINAL SIGNAL SLICER: The original issue is no longer avail-
able, but has been reprinted in the G-E HAM NEWS SSB Package, a 220-page
book containing all of the information that has been published in G-E HAM NEWS
on single and double sideband, and related subjects. Copies are available for
$1.50 from G-E Tube Distributors; or, the book may be ordered directly from the
G-E HAM NEWS office in Owensboro, Kentucky. Send $1.50 remittance by check
or money order with your order.
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CIRCUIT FOR POWER SUPPLIES AND INTERCONNECTICN SOCKETS:

The same circuit used for the table model gadget rack built-in power supply
the September-October, 1958 issue of G-E HAM NEWS can be used for this mode
Or, modify it to suit the requirements of your own particular station. Transformer
less type power supplies with selenium or other semi-conductor rectifiers are n
recommended, because of the shock hazard inherent in this type of circuit if th
power line plug is inadvertently reversed.

CHANNEL SPOTTER MARKER GENERATOR:

The schematic diagram, Fig. 1, for this unit specifies a type 12AU7T harmoni
generator, while the text of this article specifies a 12AT7 tube. The circuit valu
are designed for the 12AU7, but tests indicate that the 12ATT tube will wol
in most cases, once the 2-megohm potentiometer is properly adjusted.

This 12AU7 circuit is a frequency divider, and not a multivibrator and is design
to pulse at a 20-kilocycle rate when synchronized with the 100-kilocycle cryst
oscillator. The 2-megohm potentiometer adjusts the grid bias voltage of the 12AUS
Eh) t'nlat the second section conducts only every fifth cycle of the 100-kilocye
oscillator.

The author originally had switch S; on the rear of the unit, and the frequent
adjusting capacitor, Cy, on the front, as shown in the picture on page 1. Howevel
for improved convenience, he later moved S; to the front panel in place of C
and moved C1 to the rear chassis plate. '

AUDIO PREAMPLIFIER/LIMITER/ PATCH:

This circuit has since been superseded by an improved model audio limitir
amplifier called OMNIVOX, and described in the January-February, 1961 (Vol
No. 1) issue. However, the following comments should be noted concerning t
original limiting amplifier circuit in this issue. ‘

1. Some persons have suggested that a 2,000-ohm resistor be connected fr
pin 1 on the 6AL5 limiting bias rectifier tube to ground. This helps stz
thz operation of the limiting amplifier, according to correspondents.

2. The jacks, Js, Jg and Jp, not identified in the parts list or descriptic
were test points included by the author in his original model. Test points Jg a
Jg can be used to measure (and balance) the plate voltages on the two 6BA6 limit
amplifier tubes. Jack Jqp is used to check the limiting bias developed at pin
the 6AL5 twin diode.

3. The connections to P; can be obtained from the schematic diagram fort
tl)ggépar system used in the gadget rack, Fig. 1, on page 3 of the September-Octob:
issue.

4, The phone patch switch (Sq) should be labelled as follows: Position 1--0l
Position 2--TWO-WAY PATCH; Position 3--ONE-WAY PATCH. The positic
2 and 3 were reversed in the description on page 6 of the original article,

5. The phone patch section does have 0.1-mfd. isolating capacitors built
it to prevent a DC circuit through the phone line input winding on Ty, The
capacitors are necessary to avoid shunting the ringing circuit on the teleph
line, and SHOULD NOT be left out.

6. The resistor from the connection running between Jn and the grid pir
the 12AX7 meter tube, marked ‘“1 MEG’’, should be 100,000 ohms.
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ANUARY-FEBRUARY, 1959 (Vol. 14, No. 1) ISSUE--
7077 R. F. AMPLIFIERS -- low noise preamplifiers for 144 and 432 megacycles.

COMMENTS -

The 7077 micro-miniature metal-ceramic receiving triode tubes shown in
these r. f. amplifiers were the firstof a family of metal-ceramic miniature and micro-
miniature receiving tubes developed by the General Electric Receiving Tube Depart-
ment. This ‘family’’ now has ten different types, in addition to General Electric’s
famous family of Lighthouse transmitting tubes.

Additional information on these tubes can be obtained from the G-E HAM NEWS
office. A tube similar to the 7077, but with lug type connections suitable for printed
circuit board mounting, or soldering directly into a circuit, also is available from
G-E Industrial Tube distributors. Both tubes have a suggested user price of $25.00
each.

7077 R. F. AMPLIFIER for the 432-megacycle band--

El. There has been much interest in changing the i.f. output frequency of the 432-
megacycle converter from the 26 to 30-megacycle range, to the low-band TV
channels (2 to 6). This enables the converter to be used as a UHF converter
for a TV receiver which picks up amateur TV signals in the 420 to 450-mega-
cycle band. The IF output coil, Lg, (labelled L4 on the schematic diagram,
Fig. 1), should be reduced in inductance to tune the range from 54 to 72 mega-
cycles, A coil made of about 6 turns of No. 16 tinned copper wire, 1/2-inch in
diameter and 1/2-inch long, is substituted for the CTC coil specified for Lg.
Turns on this self-supporting coil should be squeezed or stretched so that
the pi-network output circuit of the converter will tune to the desired TV channel.
2. The chart below gives suggested frequencies for the crystal oscillator/fre-
quency-multiplier, for converter output on channels 2, 3 and 4. The tuned
circuits in the multiplier have sufficient tuning range to cover these frequencies,
in addition to those shown for the 406-megacycle injection frequency:

3. The sketches and diagrams on the following two pages cover the crystal
oscillator-multiplier unit mentioned in footnote 1 on page 5 of this issue.

OSCILLATOR-MULTIPLIER FREQUENCY CHART FOR TV CHANNELS

Amateur
TV Signal TV Receiver Converter Doubler Crystal
Injection plate, Freq. (MC)
Freq. (MC) Channel Freq. (M) Freq. (MC) (6AF4 Plate)
No. (MC) (6939 plate) (5763 plate)

440--446 2 (54--60) 386 128.66 64.33
440--446 3 (60--66) 380 126.66 63.33
410--446 4 (66--72) 374 124.66 62.33

S—45




PARTS LIST -- COIL TABLE

406-MEGACYCLE LOCAL OSCILLATOR FOR 432-MEGACYCLE CONVERTER

Ll--

Fig. 1. Schematic Diagram.

2.6--25-mmf midget variable capacitor (Hammarlund MAPC--25; or Johnson
Cat, No. 148-2).

2.3--15-mmf midget variable capacitor (Hammarlund MAPC-15; or Johnson
Cat, No. 148-1).

midget butterfly type split-stator variable capacitor, 2.7--10.8 mmf per
section (Johnson Cat. No. 160-211).

0.5--5.0-mmf midget piston type trimmer capacitor.
chassis type coaxial cable connector (BNC type).

2 turns, No. 16 tinned wire, 1/2 inch inner diameter, spacewound 3/16 of
an inch iong; mounted 1/8 of an inch from plate end of L,.

5 turns, No. 16 tinned wire, 1/2 inch inner diameter, spacewound 1/2 of
an inch iong; mounted on terminals of Cl’

2 turns, No. 16 tinned wire, 1/2 inch inner diameter, spacewound 1/4 of
an inch long; mounted on terminals of Cgy.

6 turns, No. 16 tinned wire, 1/2 inch inner diameter, spacewound 3/4 of
an inch long; and centertapped, mounted on pins 2 and 3 of the 6939 tube
socket.

1/4-wavelength linear tuned circuit, made from .010- inch thick sheet
copper, 1/2-inch wide and 4 3/4 inches long; see Fig. 3 for fabrication
details, and Fig 2 for assembly details.

coupling loop for Ls, made from 0.030-inch thick sheet copper, 1/4 of an
inch wide and 2 3/8 inches long; see Fig. 4 for fabrication details, and Fig.
2 for assembly details.

1.8-:;1 r.f. choke, single layer of wire on 1/4-inch diameter form (Ohmite
Z-144).

8200 =
63 <6939 Cur
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MARCH-APRIL, 1959 (Vol. 14, No. 2) ISSUE--

HIGH-C BANDSWITCHING VFO
COMMENTS:

THE FOLLOWING INFORMATION has been compiled to answer requests we have

received from radio amateurs concerning the components and other details involved
in constructing this oscillator.

CHANGES IN PARTS LIST:

1.

2.

- 48

a.

Cy3 On diagram - The last capacitor in the PARTS LIST, shown as C15, a
20-mmf silvered mica, actually is C13 on the diagram. The “Cls" shown
with Cll is correct.

L, - The winding length on National XR-50 coils is 11/16 of an inch long,
not 1-1/16 inches long, as specified for the winding length.

Ri - The best value for the grid bias resistor, R;, may be determined
by experiment, but resistances from 47,000 to 100,000 ohms should be
suitable at this point, with the higher value desirable when 200 volts or
more is applied to the plate of the 6AH6 tube.

CHANGES IN TABLE I:

a,

In the listing for the 3.5--4.0-megacycle band, under the column, ¢ Active
Components in Circuit’’, the capacitor shown as .022 mfd is actually
the .002-mfd capacitor connected directly across the low frequency
range grid coil, Ll' Thus, the total oscillator grid circuit capacitance
with Sl in the 3.5-megacycle position will range from .00303-mid to
.00384-mfd, depending on the setting of C,. This total capacitance is
made up of the .002-mfd and C1 capacitors in parallel across C9 and
C10 which are in series.

TABLE I—HIGH-C OSCILLATOR FREQUENCY CHART

Grid Circvit Plate Circvit—Output
Transmitter
Output, MC. Tuning Active Components Oscillator Active Components
Range, MC, in Circvit Output, MC. in Circuit
3.5-4.0 1.75-2.0 .002 mfd, Ciu, Cin 3.5-4.0 Cia Ly
Co Cior Lu
7.0-7.3 1.75-1.825 .002 mfd, Cy,, Cs, 3.5-3.65 Cia, Ly
Co G Lt
14,0-14.35 7.0-7.2 Cip Co, G, 14.0-14.4 G Ls
Cor Crov L2
21.0-21.45 7.0-7.150 Cin Co G, 21.0-21.45 Cu L
Cy Crov L2
28.0-29.7 7.0-7.45 Cin Co Gy, 14.0-14.9 Ciu Ls
Co Cror L2
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FIG. SCHEMATIC DIAGRAM OF THE BANDSWITCHING HIGH—C VARIABLE

FREQUENCY OSCILLATOR VFO. CAPACITORS ACROSS THE OSCILLATOR GRID TUNED
CIRCUIT FOR EACH BAND ARE DESCRIBED IN THE TEXT. GRID AND PLATE CIRCUIT
FREQUENCIES, ""A'' AND ""B'"' RESPECTIVELY, ARE LISTED IN TABLE I. ALL CAP-

- ACITANCES ARE IN MMF UNLESS OTHERWISE SPECIFIED. CHASSIS GROUNDS

- SHOULD BE MADE AT POINTS SHOWN.

PARTS LIST—COIL TABLE

Cias Cig. ...~ section broadcast variable, 15— ls....30—70 uh, scramble-wound iron slug-
420-mmf per section (Philmore 9046). tuned coil (CTC LS-3, 5-MC ready-wound

PO S 120-mmf silvered mica coil, marked with green dot on winding).

5000 S B SR S DRSBTS 100-mmf silvered mica L....1.0—2.0 uh, 12 turns, No. 24 enomeled

G0 a0 sinie s s 0 500-mmf silvered mica wire spacewound % of an inch long on %-

Coiieiitenins 450-mmf silvered mica (400 and 50) inch diameter iron slug-tuned coil form

R T s ey T 300-mmf silvered mica (CTC-LS-3 blank form).

Qi anivs 320-mmf silvered mica (300 and 20) Ls....1.5—3 uh, 18 turns, No. 24 enameled wire,

o~ S b, & R T e 250-mmf silvered mica closewound % of an inch long on %-inch

o e e e asin o i 0.002-mfd silvered mica diameter form (CTC LS-3 blank form).

e R o T R AT 200-mmf silvered mica

e R T e S e 30-mmf silvered mica Ri....47,000 to 100,000-0hms, 1 watt

G < o's JINGEE Fugoe ity 20-mmf silvered mica RFC;. .1 mh pi-wound r.f. choke (National R-50).

Y R IR 4-prong male plug (Jones P-304-AB) Si....4 pole, 5 position, steatite rotary tap
.......... 1-prong female chassis phono jack switch, assembled from the following Cen-

. .3 uh, 17 turns, No. 18 enameled wire on Y2-
inch diameter iron slug-tuned coil form,
1 y¢-inch winding length. (National XR-50).

. .0.4 uh, 6 turns, No. 16 enameled wire on Y2~
inch diameter iron slug tuned coil form, }-
inch winding length (National XR-50).

tralab 2000 series miniature switch parts:
1—PA-302 index assembly; 1—PA-2007
switch wafer (3 poles, 5 positions, for S;,,
Siz and Sic); 1—PA-2001 switch wafer
(1 pole, 11 positions; only 5 pogitions used
for Sip).
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3. 7--MEGACYCLE TUNEUP CLARIFIED:

a. The tuneup for the 7-megacycle band, as originally written, apparentl
was confusing to some constructors. The ““C4’’ referred to therein 2
tually is Cs, a 450-mmf capacitance made up from 400-mmf and 50-mn
silvered mica capacitors in parallel. This 50-mmf capacitor may b
changed to either 30 mmf or 70 mmf, as required to correctly locate the
T-megacycle tuning range on the tuning dial. ,

b. A revised description of the T-megacycle tuneup follows: Do not disturl
the adjustment of Ly, as previously adjusted during the 3.5-megacyc!
tuneup, or else the é.s-megacycle calibration will be changed. Turn §;
to the 7-megacycle position and Cy to maximum capacitance, Check the
oscillator frequency, and, if it is }ound to be below 7 megacycles chang
the 50-mmf capacitor on Cg to 30 mmf, This should move the lowes
frequency up to about 7.01 megacycles with C; at maximum capacitance
If the oscillator is found to be about 7.05 %negacycles when it is f
checked, change the 50-mmf capacitor on Cs to 70 mmf. This shoul
bring the frequency down to about 7.01 megacycles. If the frequency
still high, add a 10-mmf silvered mica capacitor across the 70-mn
capacitor, installed as part of Cg. With C; at minimum capacitance, th
oscillator frequency should be al?out 7.35 megacycles after the low fre
quency end of the tuning range is adjusted.

C, The calibration of the oscillator on the 21 and 28-megacycle bands wil
be affected if Lg is changed, once Lg has been correctly set for the 14
megacycle band.

4, HEAVIER METAL IN CONSTRUCTION:

Several readers have asked our recommendations on heavier metal for th
chassis and box. Sheet aluminum 1/8 of an inch thick is the heaviest shee
metal that can be conveniently worked with home-workshop tools. A flat pla
type chassis could be mounted into a 6 x 6 x 6-inch box made from 1/8-
tly'nick aluminum, Reynolds aluminum angle could be used for corner posts an
chassis ends.

5. SOLID HIGH-C VFO:

A more mechanically solid version of the high-C oscillator circuit--coveril
any one of a number of tuning ranges--has been described in the July-Augu
1959 issue of G-E HAM NEWS. This article includes a tabulation of coil a
capacitance values required to cover several of the popular VFO tuning
which radio amateurs use.

6. CAUSES OF OSCILLATOR DRIFT:

We have not temperature compensated this oscillator because individual ¢
cillators usually reguire different amounts of temperature compensating capa
itance, which should be connected across the main tuning capacitor, Cq. Oce
sionally a silvered mica capacitor will have some change in capacitance wi
temperature changes. In thi§ oscillator, this may show up in the large 0.00
mfd capacitors across the Lj coil, an(i Cg and Cg. If a drift is noticed whe
in the oscillator drifts each time plate voltage is applied, and returns to
set frequency after a few minutes of standby, the high r.f. circulating curre
in the hnigh-C circuit may be causing heating and capacitance drift in one
the .002-mfd capacitors. Try changing these capacitors to reduce this dri

2 Apparently there has been some confusion that the grid circuit of the osc
operates on the 14-megacycle band in the ““28-MC’ position of S1. No, |
oscillator grid circuit tunes from 7.0 to 7.45 megacycles in this switch positic
aad the oscillator plate components in the circuit on this switch position,
and Cy3, cover the 14.0 to 14.9-megacycle range. L, should be set to 14,
megacycles for best VFO output from 14.25 to 14.85 megacycles. The oscillal
or other stage in the transmitter to which the VFO is connected then wo
as a frequency doubler to the 28.0 to 29.7-megacycle range.
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MAY-JUNE, 1959 (Vol. 14, No. 3) ISSUE--

200-WATT DOUBLE SIDEBANDER--PART 1. PART II Appeared in the July-August,
11959 Issue.
'COMMENTS--

This section contains a revised schematic diagram larger in size than that on
pages 4 and 5 of the May-June, 1959 issue, and additional notes on components and
operation of the 200-watt Doublesidebander.

A. SCHEMATIC DIAGRAM REVISIONS

Both cathodes of Vg (Vga oa pin 3; and Vgp on pin 8) should be connected
together with a dot where t%e lines cross. This completes the DC cathode re-
turn path for Vga and places the 25-mfd, 25-volt capacitor across the 330,
and two 620-ohm resistors in series with the cathode return lead for Vgg.

The cathode resistor for Viogs Mot marked on the original diagram, is
630 ohms.

The capacitor in the grid circuit of V,,p, between the 150,000-ohm resis-
tors, not marked in value, is 0.001 mfd.

The resistor between the 2,700-ohm cathode resistor for V and the
10,000-ohm potentiometer (TONE FREQ.) not marked, is 43,180“0 ohms.
The r.f. choke in series with the cathode of Vg, RFCg on the diagram,
is 2.5 millihenries, the same value and type as RFCjy.

The resistor between the cathode of Vs and the “RF OUT’’ tap on S4p,
next to a 0.01-mfd capacitor and not markea, is 39,000 ohms.

The resistor in the exciter plate voltage lead between Lg and the ‘‘B +400
V.” tap on Sgpg, not marked is 200,000 ohms. (two 100,000-ohm, 1/2-watt
resistors in series).

The full-scale current readin% on the meter, My, with S4 in position 3
(Driver Cathode Turrent) should be 40 ma., with the 51-ohm resistor in
series with the cathode of the 6CL6 (Vs). For a full-scale meter reading
of 50 ma., change this 51-ohm resistor to 39 ohms.

Only two pilot lamps, 11 and 12, are shown on the schematic diagram, although
three lamps are shown in the front view picture on page 3 of the May-June
issue, This extra pilot lamp actually was connected across the primary
of Tg and lit only when power was actually being applied to Tg. The switch
S5 was wired somewhat differently, so that when Kj cloz~:.ecl,13 would light
in the ‘“TUNE’’ position, indicating that sufficient grid drive to the 6146’s
was available to permit application of high voltage when S5 was turned to
the “TRANSMIT’’ position.

B. COMPONENTS

1.

3.

Any audio driver type transformer having a center-tapped primary and
secondary, with a turns ratio of 4 to 5, primary to 1/2 of the secondary
and capable of handling 25 milliamperes of current in the windings, should
be suitable. The winding marked as the ‘“primary’ on the transformer
should be connected as the secondary, driving the 6146 screen grids in this
application. The transformer actually used in this transmitter was a Merit
No. A-3123. A Thordarson type 20D80 also is suitable, as is any small
multi-match type driver or modulation transformer with which the proper
turns ratio can be obtained.

A 5763 pentode can be substituted for the 6CL6 driver by changing pin
connections on the socket to match those for the 5763.

Bandswitching could be added to the exciter instead of the plug-in coils,
but this would require a complete revision of the mechanical layout. For
single knob bandswitching, layouts similar to those used in some of the
commercially built transmitters, with 6146’s in the final, could be followed.
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JULY-AUGUST, 1959 (Vol. 14, No. 4) ISSUE-- J
SOLID HIGH-C VFO-- COMMENTS:

This bulletin contains a preliminary description of a simple hetrodyne exciter,
which can be used with stable tunable oscillators covering 12.0 to 12.5 megacycles,
to obtain output on the amateur bands from 3.5 to 29.7 megacycles. Full-size fabri-
cation diagrams of the aluminum plates required for the solid VFO model are in-
cluded on these two pages.

CONSTRUCTION NOTES:

1. Size of the wire used to wind L) and L, was not given in the Parts List on page 3
of the July-August, 1959 issue of G-E HAM NEWS. The wire for L; is No. 18
enameled (try to use wire with Formex, Alkanex, or Formvar insulation; these in-
sulations have higher r.f. resistance, as well as being more resistant to chipping
and cracking). Use No. 24 enameled wire on all L, coils which must be home wound.

2. The CTC coil forms listed are products of the Cambridge Thermionic Corp., of
Boston, Mass. They are available from several mail order radio parts distributors
including the Radio Shack Corp., 730 Commonwealth Ave., Boston (page 139 in 195
catalog); Fort Orange Radio Dist. Corp. Co., 904 Broadway, Albany, N.Y. (page
79 in 1959 catalog); Allied Radio Corp., 100 N. Western Ave., Chicago 80, I
(page 114 in 1960 catalog); Walter Ashe Radio Co., 1125 Pine St., St. Louis 1, Mo,
(page 69 in 1959 catalog); and World Radio Labs, 3415 W. Broadway, Council Bluffs
Iowa (page 46 in 1959 catalog). '
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HETRODYNE EXCITER ADVANTAGES:

1. No more complex than many conventional exciter circuits having a tunable oscil-
lator, following by an isolating stage and a series of frequency multipliers.

2. Oscillator drift is the same on all bands. Drift is not multiplied as the exciter i
operated on the higher frequency amateur bands, as is the case in a conventional
exciter, where frequency drift at 28 megacycles can be up to 8 times higher than
at 3.5 megacycles.

3. The tuning rate is the same for all bands. No switching of parallel and serie
capacitors is necessary in the tunable oscillator frequency determining circuit
to prevent the higher frequency amateur bands from being squeezed into a sm
portion of the oscillator tuning dial scale.

4, Chirpless keying is simplified. Both the crystal and tunable oscillators can run
continuously, but no signal will appear at the output frequency when the mixer
stage is made inoperative by the keying system.

5. An adjustable negative bias can be fed to the mixer through a potentiometer, mak-
ing possible setting the ''zeroing in'' signal in the receiver to a level which does
not block or over-ride incoming signals.

6. The hetrodyne exciter can be easily adapted to single sideband operation by add-
ing a sideband generator unit between the crystal controlled oscillator (F;) and

the mixer stage.

HETRODYNE EXCITER CIRCUIT:

The exciter, as summarized in the block diagram, consists of the solid high-¢
tunable oscillator signal (F,), feeding through a link-coupled bandpass push-pull r.f,
transformer into the separate No. 3 grids of a 6BU8 miniature twin pentode tube,
operating asa balanced mixer. The hetrodyning signal (F}) froma crystal controlled
oscillator is capacitance coupled to the common control grid for both pentode sec-
tions in the 6BUS8 tube.

The two plates of the 6BU8 are connected to a push-pull tank circuit, tuned tc
either the sum or difference of the two input signal frequencies (F) + Fp; or, F)=
F;), and amplifies the mixer output signal (F3). This signal drives a 6CL6 minia
ture pentode, operating in class A or class AB). The 6CL6 will deliver about 2 to4
watts output, depending upon the output frequency.

BAND PASS éBUs BAND PASS QUTPUT
COUPLER MIXER COUPLERS

BAHS l oo =1 =— ' — %
son ke %15 x: LT

=

RANGE

switew xTaLs . 4 & iy
= h 4 os BLOCK DIAGRAM
HETRODYNE EXCITER
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The preliminary schematic diagram of the crystal oscillator, mixer and ampli-
ier is shown next page. Note that a ganged bandswitch (S5)|A THROUGH S F) selects
the proper crystal, oscillator plate tank coil, mixer plate circuit, and 6CL6 output
circuit for the amateur bands from 3.5 to 29.7 megacycles. For simplicity, only
one set of interstage coupling and output circuit coils are shown in the diagram,
There are, of course, actually five sets of coils connected to switch sections 5,C,
lD' SIE and SlF.

Parts values for the experimental hetrodyne exciter are given in TABLE I. The
hart of tunable oscillator, crystal oscillator and output frequencies for each popu-
r amateur band are given in TABLE II. Coil data for operation of the experimental
xciter on the l4-megacycle amateur band is given in TABLE IIl. Final coil data
for Lg, Lg and L4, for the other amateur bands has not yet been determined, but
persons interested in winding such coils should scale up and down the coil data
given for 14 megacycles, keeping approximately the same L/C ratio in each tuned
circuit.

The power output from the 6CL6 amplifier stage is sufficient to drive one or two
of the popular 20 to 30 watt plate dissipation class beam pentode tubes in class AB,,
class B, or class C as a power amplifier (6CA7/EL34, 6DQ5, 6DQ6B, 6L6-GC,
5881, 6146, 7027, 7581, etc.). Class AB) operation of this 50 to 150-watt linear
amplifier stage isrecommended for those applications where not more than 40 watts
of driving power is required by a high power amplifier stage which may follow the
complete exciter. This will reduce harmonic output, as compared to operating the
50--150-watt amplifier in class C, and thus help prevent interference to nearby
television receivers.

Table Il - FREQUENCY CHART

(For 12-Megacycle Tunable Oscillator)

OUTPUT BAND, TUNABLE OSC. CRYSTAL FREQ.
MC, (Fy) RANGE (F; ) MC. MC (F3) MIXER
31.5- 4.0 12.0 - 12.5 X, . 8.5 F,-F,aF,
7.0- 7.3 12.0 - 12.3 X, * 5.0 F1-F:Fy

14.0 - 14.35 12.0 - 12.35 Xy« 2.0 F)+F, . F3
21.0 - 21.45 12.0 - 12.45 X, = 9.0 Fy+F,«F,
28.0 - 28.5 12.0 - 12,45 Xg = 16.0 F)+Fp«Fy
28.5 - 29.0 12.0 - 12.5 Xg = 16.5 FtF,e T,
29.0 - 29.5 12.0 - 12.5 Xq « 17.0 F,+F, s Fy
29.5 - 29.7 12,0 - 12.2 Xg = 17.5 Fy +FyuFy

The final working version of this hetrodyne exciter, designed, constructed
and tested for a full year on all bands by W2FBS, is published in the July-August,
1961 issue of G-E HAM NEWS. It is a complete transmitter/exciter, with built-in
power supply and differential keying system, and a single 7581 beam pentode in
the power amplifier stage.
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PRELIMINARY
SCHEMATIC DIAGRAM
HETROOYNE EXCITER
FOR 33 TO 30 MC
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Table | - PARTS LIST

Cl‘ & e » e ol sum Walel B RN (R W e 150-mmf mica capacito
Cy, C3, Cgo v v s 4 -40-mmf adjustable mica trimmer capacitor 2 (ICA No. 611
C5 « « « .« 4--50-mmf air variable capacntor (Hammarlund APC-50, or equivalen

J 1 J ge e e e e e chassis type coaxial cable connector; or, midget phonotype j
2° A T P Y . 6-pin power socket; or, 6-lug terminal s 2
Ll to L7 G im G RN R W s B A .+« + + « +« « See (Table III) COIL TABLE for detail

Sl’ . .. 6-pole, 5 position ceramic insulated rotary tap switch (Made from Ceatra
P-123 index assembly and three Centralab ‘‘R” shorting type waf
spaced to suit parts layout of exciter).

82' . . . 1 pole, 4-position ceramic insulated rotary tap switch (Centralab No, 2
6-position switch with stop set for 4 positions).

xl to XB. vee + « « « « « « «» Quartz crystals; frequencies as indicated in Table

1Value across L2 for 2-megacycle crystal, for 14-megacycle operation.

Value required for 14-megacycle opeation; capacitance will be larger for 3.
and 7 megacycles, and smaller for 21 and 28 megacycles. ‘

TABLE IIl - COIL TABLE

(For 12-megacycle tunable oscillator and 14-megacycle output)

Ll’ . . . 6---13 uh, coil scramble wound on 3/8-inch diameter combination
brass slug tuned coil form (Cambion LS-3, 10 MC coil).

L2. & B W W e % W 30--70 uh coil scramble wound on same form as |
(Camblon LS-3, 5-MC coil).

Lg. . . . . 1.5--3.0 uh, 18 turns, No. 24 enameled wire closewound 3/8 of an ir

long on same form as L.

Ly o v 5.4 uh, 32 turns, No. 24 tinned wire spacewound 32 turns per inch, 1 i
long and 1/2 of an inch in diameter (air-dux No. 432) and center

with 2-turn link coil at center, wound with No. 20 insulated hookup wi

Br ot e e e e e aa e aa e e 2.8 uh, 18 turns, same coil stock as
center tap.

Lg. . . . . . 2.8 uh, same as Lg with 2-turn link at bypassed end, wound from }
20 insulated hr)okup wire,
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SSB HETRODYNE VFO:

There has been much interest in our publishing an article on constructing a
hetrodyne VFO for 9-megacycle type SSB exciters, so that the proper injection fre-
quencies for output on 1.8, 7, 21 and 28 megacycles (and even 50 megacycles) can
be obtained from these exciters. Most persons now have suitable VFQ’s which they
e to provide the proper injection frequencies (5.0 to 5.5 megacycles for operation
f the exciter on the 3.9 and 14-megacycle bands.

The block diagram shows a suggested method of taking the output from a stable
VFO tuning the 5.0 to 5.5-megacycle range (Fl) and feeding it into another mixer,
into which a crystal oscillator signal (F2) also is fed. The mixer output (F3), either
the sum or difference of the two input frequencies, is used as the injection frequency
(F3) into the SSB exciter. On ths block diagram, all blocks above the dashed line
are inside the SSB exciter. The signal designated F4 is from the 9-megacycle
SSB generator, and the F5. signal is the desired output signal on the amateur bands.

An experimental hetrodyning unit for a stable 5-megacycle VFO has been
constructed and is being tested on a Central Electronics 20A exciter. Details will
be published in a future issue of G-E HAM NEWS,

Block Diagram of Hetrodyne VFO
For SSB Exciters with 9-megacycle Sideband Generator
(CENTRAL ELECTRONICS 10A, 10B and 20A,
Lakeshore and W2EWL Exciters)

1.8-29.7 1.8~- 297|

HASING TYPE

| ssB OMC. | MIXER | mc. | AMPUIFIER

GENERATOR [Fa — | s CE " P —o rou.ovvmc
4 6BA7 T
9.0MC. STAGE
F3
l L BASIC EXCITER J

VFO INPUT JACK
ON EXCITER =7

SiA
YFO
5.0--5.5MC PUSH-PULL
BC-458 OR MIXER
HIGH — C 6BUS
CIRCUIT
F2
XTAL
osc.
6c4a
1.2 MC = 32.5MC
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Table IV - FREQUENCY CHART

For Hetrodyne VFO for 9-megacycle Single Sideband Generators
EXCITER

OUTPUT BAND, SSB GEN. INJECTION CRYSTAL OSC.  TUNABLE OSC.
MC. (Fg) FREQ. (F;)  FREQ, MC. (Fy)  FREQ, MC. (F,)  FREQ, MC. (F,)
3.5 .- 4.0 9.0 5.5 -- 5.0 None 5.5 --5.0
7.0 .- 7.3 9.0 16.0 -- 16.3 1.0 5.0 -- 5.3
14.0 -- 14,35 9.0 5.0 -- 5.35 None 5.0 - 5.35

21.0 -- 21.45 9.0 12.0 -- 12.45 17.0 5,45 -- 5.0
28.0 -- 28.5 9.0 37.0 -- 37.5 32.0 5.0 -- 5.5
(19.0 -~ 19.5) (24.5) (5.5 -- 5.0)
28.5 -- 29.0 9.0 37.5 -- 38.0 2.5 5.0 -- 5.5
(19.5 -- 20.0) (25.0) (5.5 -~ 5.0)
29.0 -- 29.5 9.0 38.0 -- 38,5 33.0 5.0 -- 5.5
(20.0 -- 20.5) (25.5) (5.5 -- 5.0)
29.5 -- 29.7 9.0 38.5 -- 38.7 33.5 5.0 -- 5.5
(20.5 -- 20.7) (26.0) (5.5 -~ 5.0)

OTHER IDEAS:

equipment and write articles for G-E HAM NEWS and will be reported in
issues.

The basic hetrodyne exciter circuit has several possibilities, among

A hetrodyne exciter for CW or AM operation, as shown on the previous
pages.
A single sideband exciter, by adding a suitable sideband generator at the cry

oscillator frequency.

A hetrodyne VFO unit for use with filter or phasing type single sideband ger
erators operating on a fixed frequency outside the amateur bands (sucha
9 megacycles, used in the Central Electronics 10A, 10B and 20A, Lakeshor
Phasemaster, and WZEWL exciter described in QST).

A hetrodyne exciter for the higher frequency amateur bands, such as 21, 2
and 50 megacycles.

A converter unit with which to convert a single sideband signal from an ex
citer with output on 14 or 21 megacycles, to the 50 and 144-megacycle 'u,_
bands, making SSB operation practical on those bands.

These projects are being investigated by the G-E radio amateurs who
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SEPTEMBER-OCTOBER, 1959 (Vol. 14, No. 5) ISSUE--

COMPACT TRIODE KILOWATT--a modern bandswitching triode amplifier with
two GL-810’s in parallel, covering 3.5 to 30 megacycles.

COMMENTS--

1, A terminal into which fixed bias is applied to the control grids of the GL-810
tubes does not appear in the rear view on page 5, but was added by K2IOW
just above the bias adjustment potentiometer, R;.

2. K2I0W has since converted this amplifier from class C operation into a class
B linear simply by shunting the MB-150 grid tank circuit with a 5,000-ohm
25-watt non-inductive resistor. The resistor was placed between the GL-810

rid connection, and the connection to the neutralization capacitor, Cq, at the
ower end of the MB-150 on the schematic diagram, Fig. 1, on page i of this
issue. Normal bias for class B audio operation is given in the table below.
Potentiometer Ry should be set at minimum resistance.

3. GROUNDED-GRID OPERATION--Either GL-810 or GL-8000 triodes can be
operated in a grounded-grid linear amplifier circuit constructed much the
same as K2IOW’s amplifier, except that the grid tank circuit and neutralizing
components are eliminated. Each tube grid is bypassed to ground separately
through a 0.005-mfd disc ceramic capacitor with shortest possible leads.
Normal class B bias is applied to the grids. A B & W FC-15 filament RF choke

| is inserted in the filament circuit, following normal grounded-grid techniques

| and the r.f. input is fed from the coaxial cable input jack to both sides of
each tube filament through 0.001-mfd disc ceramic capacitors.

| G-E HAM NEWS SPECIAL MOBILE POWER SUPPLY:
The stock of these power supplies, described on page 11, was exhausted about

six weeks after this issue was distributed. No more such power supplies are
expected to be available.

TABLE I - CLASS B GRID BIAS FOR GL-810 and GL-8000

Tube Type Operating Plate Voltage
1,500 1,750 2,000 2,250 2,500 Volts
| GL-810 -38 -44 -50 -60 =70 Volts
- GL-8000 -90 -105 -120 -130 -150 Volts

NOVEMBER-DECEMBER, 1959 (Vol. 14, No. 6) ISSUE--

KILOWATT GROUNDED-GRID LINEAR AMPLIFIER--Two GL-813 Pentodes in a
popular circuit.

COMMENTS--

The great popularity of this issue has resulted in our reprinting
a l12-page special issue with added information. It is contained in the third bound
volume.
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JANUARY-FEBRUARY, 1960 (Vol. 15, No. 1) ISSUE--
OPERATING G-E HI-FI TUBES AS MODULATORS-- COMMENTS- -

The photo on page 7 showing a 6L6-GB (left) with hot spots cherry-red in
color on the plate; and, a new 6L6-GC (right) with 5-ply anode material showing
only a uniform dull-red color, also should have shown the tube sockets. The
tubes actually were held up from seating in the sockets by round-head machine
screws holding the sockets in place on the chassis. These screw heads were
removed from the photo by our artist.

A number of readers have asked us whether the 6BQ5, 6L6-GC, T189A, 7355
and 7581 can be operated as push-pull triode-connected (control grid and screen
grid tied together) zero-bias class B audio amplifiers for modulator service.
This same zero-bias circuit has been publishedfor the 807, and some old timers
will recall the famous type 46 being connected and operated in this fashion.
We have not tried the triode-connected class B circuit with these new tubes,
but suggest the circuit shown on page 2 for those persons who wish to try
it out. As connected, the screen grids receive full audio driving voltage,
and the audio voltage applied to the control grids is reduced by the resistance
of the potentiometer. Once the proper value of resistance for best linearity
has been determined, fixed resistors can be substituted for the potentiometers.

The power output from this class B type amplifier is estimated to be about
10 to 20 percent higher than the figures shown for class AB; modulator service
in TABLE I on page 7 of the January- February, 1960 issue. This is possible
because of the increased efficiency of class B service, but will depend upon
the tube type selected for the modulator.

<F

DRIVER BEAM
TRANSFORMER PENTODE

e c m-:.?-:acu” Suggested schematic diagram

for a pair of beam pentode
audio power amplifier tubes,

N triode-connected for zero-
= TRANSFORMER bias class B amplifier opera-
tion. Since the control §rlds
usually require less driving
voltage than the screen grids,
a potentiometer is inserted in
series with each control grid
connection and adjusted for

0 foves best linearity with the ampli-
- o oL TACE Soue fier operating at normal
TO MODULATOR ratings and power output.

PLATE VOLTAGE
SOURCE

ALL BAND BALUN COIL:

1.

We have received a number of inquiries about data for a balun coil made
with RG-8/U and RG-11/U coaxial cable, in place of the RG-59/AU cable in
K2HLT’s model. In checking with him, K2HLT knows of no one who has con-
structed a balun coil with the larger coaxial cable, so constructional data
is not available at this time.

The editor tried rolling up some RG-8/U cable into a coil and found that
a coil diameter of about 10 inches would be the smallest into which this heavier
coaxial cable could be easily wound.

We also have been questioned on K2HLT’s lighting of two 200-watt lamp bulbs
to ‘full brilliancy’’ when a bulb was connected from each side of the 72-ohm
balanced output of the balun to ground, while running less than 500 watts in-
put to his transmitter.

It is an often-published fact (QST, ARRL HANDBOOK, etc.) that ordinary
lamp bulbs will appear to show full brihia.ncy while dissipating less r.f. power
than their ratings at 60-cycle house power. Thus, K2HLT feels that somewhat
less than 200 watts r.f. power was being dissipated by each bulb, and that his
actual final amplifier efficiencg was in the neighborhood of 70 percent.

K2HLT was using the 200-watt lamps--each having roughly a 40-ohm
impedance at full brilliance--to test the BALANCE of his balun coil by ligh
both lamps to EQUAL brilliance. He was not attempting to show his f
amplifier to have exceptionally high efficiency.
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MARCH-APRIL, 1960 (Vol. 15, No. 2) ISSUE--

' THE TC-75: A MOBILE TRANSMITTER/CONVERTER FOR 3.9 MC.

|
:
|
‘1.
|
|

2.

COMMENTS--

The three small RF chokes in the schematic diagram, Fig. 1, were not identified
in TABLE I -- PARTS LIST. These three chokes are all midget type 1-milli-
henry 3-pi RF chokes rated at 75 milliamperes current (National R-50, 1-MH,
or equivalent.)

The crystal for the converter, X,, can be any frequency in the range of 2,400
to 3,400 kilocycles, depending apon what 200-kilocycle portion of the auto
broadcast radio tuning range is to be used as the tunable IF range for the
converter. The table below shows a choice of recommended tuning ranges and
crystal frequencies. A range should be chosen which does not include any
local broadcast stations which may feed through and cause an interfering
signal.

Standard mobile antennas for the 3.9-megacycle band should be used with the
TC-T5 transceiver. The Mark Mobile type HW-80 ‘‘Heli-Whip”’ fiberglass an-
tenna, with a continuous-wound loading coil, gives good results with the TC-75.
Also, the Master Mobile 2-section whip with their 80-meter loading coil should
have good radiation efficiency.

Several requests have been received for information on 1.8-megacycle com-
ponent data for the TC-75, to change it into a “TC-160’". Make the following
changes:

T Make C; an 180--690-mmf padder (E1 Mznco 305-M);

b. Make Co an 340--1,070-mmf padder (E1 Menco 307-M);

C. Make éé Ly and L., either a North Hills PF-120-G slug tuned coil,
64 to 1 mlcrohenriZS with the 27-mmf capacitors across each; or a
CTC LS-3 3-MC wound coil of 45--65 microhenries, and connect 100-mmf
silvered mica capacitors across each coil in place of the 27-mmf cap-
acitors shown;

d. For Lg, use the same 1/2-inch diameter form, but wind 46 turns of
No. 24 “enameled wire, closewound. Use 100 mmf siivered mica capacitor
across Lg in place of the 47-mmf capacitor for 3.9 Mc.

e. tFox‘ link coils Lg, Ls and Lg, wind 12 turns of same wire instead of 7
urns.

B The transmitter crystals, X,, should be from 1804 to 1821 kilocycles.

g. The receiver crystals, Xy, s}lould be as follows, depending on the tuning
coverage on the auto broadcast receiver: Xo is 800 Kc. for 1,000 to
1,025 Kc. tuning; Xo is 1,000 Kc. for 800 to 825 Kc. tuning; Xy is 1,200
Ke. for 600 to 625 Kc, tuning range.

The high voltage vibrator supply in the average 6 to 8-tube auto radio, delivering
from 220 to 260 volts, will permit operation of the TC-75 with from 8 to 12
watts input. The connections marked ‘““To Power Supply Relay’’ on the TC-75
power plug, Py, should run to SPDT relay in or near the auto radio. This
relay should transfer the high voltage from the broadcast receiver to the B
plus terminal on P, when the K1p contacts close.

TABLE OF CONVERTER CRYSTAL FREQUENCIES

Broadcast Radio Converter Crystal
Amateur_Band Tuning Range (Xg) Freq.
3,800--4,000 Kc. 600 -- 800 Kc. 3,200 Kc.
I3 2 800 -- 1,000 Kc. 3,000 Kec.
As 2 1,000 -- 1,200 Kc. 2,800 Kc.
e p 1,200 -- 1,400 Kc. 2,600 Kc.
o L 1,400 -- 1,600 Kc. 2,400 Ke.
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6. Or, a separate vibrator type (Heathkit VP-1-6, or VP-1-12, or equivalent)
will supply 260 volts for about 12 watts input. For the full 15 watts input,
the Mallory type VP6-325, or VP-12-325 Vibrapacks, or their equivalent,
may be used.

i s High voltage type tubes may be used in the converter in place of the 12-volt
auto radio types if desired. Several circuit changes will have to be made, as
follows:

a. Remove the connection on the movable contact arm on relay Kjc from
the 12-volt supply and connect it to the B plus terminal on Py. Instead
of running B-plus directly from P; to the plate circuit of the 12ATT,
12AX7 and 6360, run it to the movable arm on K, instead. Connect the
plate circuits for these three tubes to the left=hand contact on K;e.

b. Relay contacts K;p are not needed; thus, K; may be a 3PDT relay,
instead of a 4PDT type.

[ Substitute a 6BA6 or 12BA6 for the 12AF6 r.f. amplifier; and a 6BE6
or 12BE6 for the 12AD6 converter tube. Heater circuits are mentioned
in section 8 of this information;

d. Add 47,000-ohm, 1-watt screen grid dropping resistors in series with
the connections to pin 2 on the 12AF6 socket, and pin 6 on the 12ADE
socket.

8. The original heater circuit may be changed to a combination 6/12-volt type
circuit when high voltage tubes are used in the converter section of the TC-75.
This new circuit is shown below.

9. The North Hills and CTC (Cambion) coils specified in the PARTS LIST hay
been widely used in construction articles in amateur radio publications. The
are listed in the catalogs of the larger mail-order radio parts suppliers and
can be obtained from them. Or, information on these coils can be obtained
from:

North Hills coils: North Hills Electric Co., 402 Sagamore Avenue, Mineola,
L. L; N, Y,

CTC (Cambion) coils: Cambridge Thermionic Corp.,445 Concord Avenue,
Cambridge 38, Mass.

GENERAL ELECTRIC ENTERS CITIZENS RADIO FIELD -- The special offer ‘
described in this article has expired.

1o T0 TRANSMITTER PLATE VOLTAGE CIRCUIT

U oL
2
2 XIC ,
CONVERTER PLATE AND SCREEN CIRCUITS
12AT7 6360 2AX7  6BA6  6BE6
A 51 Ha oI 34 . 0
>
sic $I0
» .
{ )]
BPLUS Y2V sev oD TO POWER
20070300V Vevos SUPPLY RELAY
12v 0¢ GND FOR 6V OPERATION

SCHEMATIC DIAGRAM OF A COMBINATION 6 AND 12— VOLT HEATER CIRCUIT
FOR THE TC—75. HIGH VOLTAGE TUBES MUST BE USED IN THE CONVERTER

WITH THIS CIRCUIT.
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Y-JUNE, 1960 (Vol. 15, No. 3) ISSUE--

EW G-E RECTIFIER TUBES--The “3-ply’’ tubular cathode material mentioned on
age 1 is actually a ‘‘2-ply’’ material. Most power supply circuits have components
ith sufficiently conservative ratings so that the small increase in DC output voltage
rom the power supply when substituting a more modern rectifier tube for an older
pe, will not overload these circuit components. This substitution, plugging in the
5AR4 in place of older types, was suggested on page 7. However, be sure to check
the DC voltage after plugging in the 5AR4 to be sure that it is not higher than the
ratings of filter and bypass capacitors in the circuit.

Pi-NETWORK ANTENNA TUNER IDEAS--
COMMENTS--

N The question has been raised as to whether the pi-network antenna can be used
between the 52 or 72-ohm output of a transmitter, and a coaxial cable which
feeds a matched antenna of the same impedance. The pi-network offers little
advantage for this 1 to 1 impedance ratio, other than a small amount of ham
harmonic attenuation, which could better be obtained with a good low-pass
filter, or bandpass filter.

2. Taps on the pi-network coil, Lj, usually should be determinzd by experiment,
but all, or at least a major portion, of the coil will be required for an impedance
match at 3.5 megacycles.

3. This tuner also has applications in feeding a wire of random length, or a center-
fed dipole antenna cut for an amateur band, where the feedline is connected
in parallel and the antenna operated as a long wire, on the MARS frequencies.

4. The reason an ODD number of quarter waves have been suggested for antenna
lengths in this article, is that a long wire antenna of an odd number of quarter
wavelengths long will be fed at a current maximum. This means that the RF
voltage will be at a minumum, and less trouble may be experienced with
stray RF voltage inside the ham shack.

4. The ARRL ANTENNA HANDBOOK gives the formula for determining the length

of a long-wire antenna as:
Length (feet) = 492 (N - .05)
Freq. (Mc.)

Where N equals the number of half waves on the antenna.

Since we are primarily interested in finding the length of odd-quarter wave
length antennas, this formula can be changed to:
’

N
Length (feet) = 4927 - .05)

Freq. (MC)

Where N’ equals the number of quarter waves on the antenna.

Solving for an antenna length at 3.5 megacycles of 5/4 wavelength,

492 (5 - .05) = 492 (2.45) = 1205.4
| = 344.4 feet.

Length =

3.5 3.5 3.5
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S. The2 pi-network antenna tuner also can be used on wires less than 105 feet
long (How short can a long-wire antenna be before it’s no longer a long wire?)

The tabulation below gives the information on ‘‘short-wire’’ antennas from 33
to 105 feet long (or short?).

AMATEUR Lengths in feet for odd quarter wavelength antennas
BAND
(Mc.) 1 3 5 7 9
3.5 63’ 204’ 345’ 480’ 610’
7 33’ 105’ 173° 243’ 313’
14 16’ 51’ 85’ 122’ 156’
21 12’ 36’ 60’ 84’ 106’

MONITORING ADAPTER FOR OSCILLOSCOPES--
COMMENTS--

8 A more positive check on the linearity of the RF output of a  transmitter
can be obtained if the audio signal applied to the horizontal amplifier of the
oscilloscope is tapped off from the speech amplifier portion of the transmittes
rather than being obtained from the diode detector, as shown in Fig. 1 of thi
article., If audio distortion is present in the transmitter output, it also will b
applied to the horizontal sweep, and may not show up as distortion in t
‘scope pattern.

2; A bibliography of articles on typical modulation waveform patterns, and the
methods for connecting test equipment to transmitters to obtain these pattern
is repeated below:

BIBLIOGRAPHY OF MODULATION WAVEFORM PATTERNS

Amplitude-modulated patterns:

; The Radio Amateur’s Handbook, 1960 edition, ‘*‘Amplitude Modulation’’ chapte
pages 297 - 301.

2. The Radio Handbook, 15th Edition, ‘“Amplitude Modulation’’ chapter, page 2§
‘‘Sideband Transmission’’ chapter, page 330.

3. QST, ‘‘Some Principles of Radiotelephony’’, Part I, May, 1954, page 37; P ‘f
II, Jlél’ée, 1954, page 13; Part III, July, 1954, page 34; Part IV, October, 1954
page 22.

Single-Sideband patterns:

1 The Radio Amateur’s Handbook, 1960 edition, ‘Sideband’’ chapter, page
309, 315-319 (Also, ‘‘Single Sideba