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• Agenda: 
– History of the Legacy products  

– Hi Pot Tube Testing  

– Replacing the TS-530 relay 

– Restoring the T-599 transmitter  

– Resource help with Parts, Documentation & 

Service 

– Restoration Techniques  

– Tips & Hints  

– Questions and Answers 
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Supporting user interest and needs for Legacy 

Kenwood Equipment 

• Kenwood Hybrid Legacy Radio Nets 

– Saturday, 7.235 mhz @ 3:30 pm Eastern 

– Sunday, 14.316 mhz @ 18:00 z 

– Yahoo Kenwood Group 

 

• Yahoo Kenwood Group 
– https://groups.yahoo.com/neo/groups/TS-520_820_530_830/info 

 

 

 

 



Dayton 2015 

Kenwood Forum 

 

Trio/Kenwood History  

 

How The Company Started to 

Import Their 

H.F. Gear 

 

By: Jeff Covelli / WA8SAJ 





From1960 into the 1970’s 

TRIO  

 Produced Many Radios for  

USA Companies 

such as  

Lafayette, Allied/Radio-Shack 



Lafayette Radios 

 Manufactured by 

 Trio in the 1960’s 

 



Allied Radio Receivers 

Manufactured by Trio 1970 

 



September 1970 

Allied Radio Model A-2517  

The First Trio H.F. Radio for the U.S.A. 

 



December 1970 

1st  

U.S.A. Ad  

in  

Ham-Radio 

Magazine  

by 

 Henry Radio 

 



 February 1971 

 

  Henry-Radio 

   Promoting 

        The 

   Kenwood 

      Brand 



October 1971 

 

New! 

TS-511S 

H.F.  

Transceiver 

by Kenwood 

Henry-Radio Ad 

 



   February 1972 

 

      599 Twins   

            &  

       TS-511S 

 Henry-Radio Ad 



January 1973 

 

New! 

 

TS-900 

H.F. Transceiver 

 

Plug-in  

Boards! 



Late in 1973 

 

The Start of the 

 

C.B. Radio Boom! 

 Very Large Growth 

in Ham-Radio Sales 

 

This Helped Kenwood and Others 

Move Product  

 



October 1973 

NEW! 
 

TS-520  

Hybrid H.F. 

Transceiver 

Built-in 

AC & DC 

Supplies 

 



November 1973 

 

Improved 

 

 599A’s Series 

 



January 

1974 

 

TS-900 

& 

TS-520 
 



August 

1974 

 

TS-520  

 

Doing 

Very 

Well! 

 



May 1975 

 

TS-900 

TS-520 

599 Series 

 

on a 

 BIG Roll 
 



August 1975 

 

TRIO/KENWOOD 

Announces 

Direct Sales 

 

No More 

Henry-Radio 
Distribution! 

 



October 1975 

 

Henry-Radio 

has to reduce  

a very large 

inventory 

 

Installs digital 

readout for 

TS-520’s 

 

 



November 1975 

 

TRIO/KENWOOD 

 

 NEW! 

 

  599D Twins 

are a 

 BIG HIT! 

 



JANUARY 1976 

 

TRIO/KENWOOD 

Starting 

to do  

aggressive 

  advertising ! 
 



July 1976 

New! 

 TS-820  

First Ad After 

Dayton 1976 

 

Digital Readout 

Optional 

 



1

2

5

 

 

    

     Kenwood  

   adds more      

accessories 

       to the 

  TS-820 line 

 



July 1977 NEW! TS-520S  

with true Digital-Readout as an option with DG-5 

 



April 1979 

Kenwood 

Announces 

New!  

  TS-120S 

& 

 TS-180S 

All Solid-State  

H.F. Transceivers 
 



1979 

Kenwood Maintains Their Best Selling 

Hybrid’s 

  TS-520S                  TS-820S 

 

 



Kenwood’s New Facility  

in 1980 

in Compton, California 

 



1980 

 

Some of the R.F. Engineers 

That 

Designed the Hybrid Radios 

 



Hiroshi Miyazawa  

Director of  Trio-KenwoodCorp. 

 



Hajime Yashita  

Manager of Engineering 



Toshiyuki Tashiro 

 R.F. Design Engineer 



Mickey Hatori 

 R.F. Engineer / Service 
 



    Mickey: Age 34 R.F. Engineer 

 for 13 years in 1980 

 All Hybrids & First Service Manager USA 

 



Fuji: Age 34 R.F. Receiver Engineer 

For all radios 13 years in 1980 

 



Shimizu: H.F. Lead Tech 

trying to figure out why the TS-180S 

Blew Up! ! 

 



Jeff Covelli: Age 30 Repairing a Radio  

on Kenwood’s Service Bench 

 



September 1980 

 

NEW! 

 

TS830S 

H.F. 

Transceiver 

 



May 1981 

 

NEW! 

 

TS-530S 

H.F. 

Transceiver 

 



April 1983 

 

Kenwood Announces The NEW TS-430S 

Their Version of The Drake TR-7 

General Coverage H.F. Transceiver, after 5 years of 

Drake’s Great Run 

No More New Hybrids After This Radio Came Out ! 

 



 Spring of 1988 

 

The long run of 

Hybrids are coming 

to an end. 

 

    These Two Radios 

where manufactured        

for 8 years ! ! 

 



Thank You 

For Watching 

 



The End 
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Electron Tube Leakage Measurements Using a Homebrew High Pot Tester 
Presenter - Mr Jan Servaites  (N8CBX) 

 

Topics: 

1.High Voltage Probe 

2.Hi-Pot definition 

3.My Hi-Pot Schematic 

4.Calculations 

5.Materials list 

6.References 

7.Hi-Pot in-use 
 

Hamvention Forums 2015 

Session: Kenwood “Hybrid” Radio Legacy   

Location: Room 3, 1:15pm – 2:15pm 

Dates – Saturday, May 16 2015 
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Let’s review - High Voltage Probe (Fluke 80K-6) 

 

•This high-voltage probe allows a Digital Multi-Meter (DMM) to take high-voltage measurements to 
10,000 V peak, and acts as a high-impedance (100 MΩ) probe for high-impedance circuit testing.  
 

•The probe was designed to plug into a standard 10 MΩ input DMM. Many DMMs (and DVMs) have an 
input impedance of 10 MΩ (This can be verified by using another meter). 
 

•We want to build a simple 1000:1 voltage divider using 100 MΩ, using low tolerance, HV resistors 
(Vishay brand of metal oxide, “ROX” style) 

Hi-Pot Definition - An adjustable, DC, current-limited, Breakdown Voltage Tester (testing the breakdown of 

an insulator-to-conductor transition in a material)  -- also known as a High-Potential Tester (or "Hi-Pot" ) can be used 

for non-destructive measurements of the voltage withstanding ability of relays, capacitors, transistors, silicon rectifiers. 

A Hi-Pot is used to test amplifier-tubes for the presence of gas, shorts (and for rejuvenate/conditioning tubes). A Hi-Pot 

tester can help you identify a tube that could seriously damage your amplifier.  
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My Hi-Pot Schematic  
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DMM HV Calculations  

 A second HV meter to 

precisely set voltage levels 

for smaller tubes (6146B) 

The on-line calculator used: 

http://www.sengpielaudio.com/calcula

tor-voltagedivider.htm 

 

 

 

 

 

 

 

R2+R3+R4 should be= 101,120 

ohms; 

Resistors used: 100k, 2.7k, 

0.33k 

They were soldered in series 

and tested & re-selected on a 

DMM to arrive at the required 

value. 

http://www.sengpielaudio.com/calculator-voltagedivider.htm
http://www.sengpielaudio.com/calculator-voltagedivider.htm
http://www.sengpielaudio.com/calculator-voltagedivider.htm
http://www.sengpielaudio.com/calculator-voltagedivider.htm
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Materials list 

•Meter, 50uA      1ea Jameco 

•Meter, 100uA      1ea MCM 

•Resistor, 100Mohn 15kv Vishay metal oxide; ROX150100MFKLB  4ea Mouser 

•Resistor, 200kohm 15kv “                             ; ROX150200KFKLB  1ea Mouser 

•Diode, 12kv 350mA HVM12 Rectron    4ea Mouser 

•Diode, 1N4004     4ea Mouser 

•Rectifier Bridge, 200v 3A KBPC102 or KBPC1005   1ea Mouser 

•Capacitor, 15kv 1000pf     4ea Mouser 

•Ignition Transformer, 10kv CAT.421 type BT636, Allanson  1ea Ebay 

•Light bulb, 100W and socket    1ea 

•Variac, W2 120V 2.4A     1ea Ebay 

•Post, banana dual bind red/black    1ea MCM 

•Switch, toggle STSP on/off & momentary push button test  1ea  

•Wire, HV silicone, 40kvdc 22awg    1foot 

•Plastic, Plexiglas sheet, ¼” & 1/8” and misc. sheet 
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References 

1. Rich Measures AG6K:  http://www.somis.org/BVT.html 

2. Bill Jones K8CU: 

http://www.realhamradio.com/High_Voltage_Breakdown_Tester.ht

m 

3. Jeffery L Blaine AC0C: 

http://http://ac0c.com/main/page_homebrew_leakage_tester.html 

4. Mike Carroll NI4N 

5. Terry L Wagoner K9TW: http://www.k9tw.com/ 

6. Eimac – App. Bulletin #28 

7. Mouser – Vishay Metal Oxide Resistors (ROX series) data sheet 

8. Amps Reflector – “Power Vacuum Tube Hi-pot and Conditioning” 

thread, 03 May, 2004. 

 

 

http://www.somis.org/BVT.html
http://www.realhamradio.com/High_Voltage_Breakdown_Tester.htm
http://www.realhamradio.com/High_Voltage_Breakdown_Tester.htm
http://http//ac0c.com/main/page_homebrew_leakage_tester.html


M.V.G.        May 2015 

*The basic idea of a Hi-Pot tester is to apply current limited, high voltage to the device-under-test; Raise the voltage 

until the desired voltage test level is reached, or until a small amount (1 to 2 micro Amps) of leakage current 

flows. If there occurs a “kickoff” of current, the Hi-Pot tester limits the current flow, and the process can be 

stopped without destroying the item under test* 

(From Eimac App. Bulletin #28) 

Calibrate: (Run up voltage with tests leads open, and record benign leakage. If any, subtract this amount from 

actual readings) 

Cleaning: Wipe the tube base & envelope with alcohol wipes 

Never test with one or more of tube elements floating 

Tests: 

1. To test Grid to Cathode (or filament) shorts: 

1. Tie Anode/Screen/Grid to any side (+ or -); Cathode to other side. 

2. Run up voltage to the appropriate value. 

3. Reverse DC polarity and run again. 

2. To test Control Grid to Screen: 

1. Tie Anode/Screen to any side; Tie Grid/Cathode to the other side. 

2. Run up voltage to the appropriate value. 

3. Reverse DC polarity and run again. 

3. To test Anode to Screen: 

1. Tie Cathode/Grid/Screen to any side; Anode to other side. 

2. Run up voltage to the appropriate value. 

3. Reverse DC polarity and run again. 

 

 

HI-Pot Testing of Power Amplifier Tubes 
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HI-Pot Testing of Power Amplifier Tubes 

Testing a 6146B tube by Terry K9TW 

The 6146 tubes see approx 2X dc plate voltage RF swing in service or approx 1600 volts so I do a 

stepped voltage test up to at least 2000vdc and I like to take them up to 2500vdc. A good tube 

should be able to hold off that voltage level. Should see zero uA leakage current at that voltage 

level. 

Tests: 

1. To test Anode to Beam Forming Plates (Cathode): 

1. Tie Anode to any side (+ or -); Cathode to other side (pins 4, 1, 6) 

2. Should see uA current meter moving off zero around 800 to 900 volts  

3. At 1000vdc, the tube may arc over; Current limiter will limit to 50uA 

4. If the tube arcs over at 1000vdc I run the variac back down and start over and ramp back up and 

sometimes on the 2nd pass the tube will show no leakage at 2000vdc to 2500vdc. If the tube arcs over 

again around 1000vdc to 1500vdc I junk the tube. Sometimes I have been able to get improvement after 

2 or 3 arc overs, but I won’t run that tube in any of my radios.  

2. To test Grid (pin5) to Cathode (Same procedure as above) 

3. To test Anode to Screen/Grid/Cathode (tie pin 3 & pin 5 & pins 4, 1, 6) 

1. Tie Anode to any side (+ or -); Screen/Grid/Cathode to other side. 

2. Run up voltage to the appropriate value (2500vdc). 

 



M.V.G.        May 2015 

Repairing the Kenwood TS-530S Antenna Relay 
Presenter - Mr Jan Servaites  (N8CBX) 

 

Hamvention Forums 2015 

Session: Kenwood “Hybrid” Radio Legacy   

Location: Room 3, 1:15pm – 2:15pm 

Dates – Saturday, May 16 2015 
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Buy: NTE R16-11D5-12 (relay) and NTE R95-103 (socket) 

Repairing the Kenwood TS-530S Antenna Relay    JServaites N8CBX 
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Relay installed 

Follow my wire layout for the best fit; 

Installed two new capacitors too 

Repairing the Kenwood TS-530S Antenna Relay    JServaites N8CBX 
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Repairing the Kenwood T599 Transmitter and Improvements for the “Twins” 
Presenter - Mr Jan Servaites  (N8CBX) 

 

Topics: 

1.HV, Screen, LV Capacitors 

2.Final Cage Capacitors 

3.Cathode Protection Diodes 

4.New RG-174 Coax 

5.Improving the S599 Speaker 

6. Add Pan Display Cable 

7.References 
 

Hamvention Forums 2015 

Session: Kenwood “Hybrid” Radio Legacy   

Location: Room 3, 1:15pm – 2:15pm 

Dates – Saturday, May 16 2015 
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HV, Screen, LV Capacitors 
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HV, Screen, LV Capacitors 
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Final Cage Capacitors 
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Cathode Protection Diodes 
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New RG-174 Coax 
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Improving the S599 Speaker 

Installed 
RCA jack 

Installed “Q-
pad” material 
to “quiet” down 
the sheet metal 
cabinet 

Installed new 
speaker from MCM 
Electronics 
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Add a Pan Display Signal Jack 
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References 

Capacitor - Electrolytic, 33/33 µF @ 450 VDC Antique Electric Supply, 

p/n 001536, $9.95 

Speaker – MCM Electronics, 4.5 Inch 15W 8 Ohm Full Range Dual 

Cone Speaker, p/n 55-4624, $6.99 

Q-Pads -  Evercoat, p/n 100116 (Used in Automotive sound 

deadening) 
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Resource help for Parts,  

Service & Documentation 
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Resource help for Parts, Service & Documentation 

WB4HFN.COM 
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Resource help for Parts, Service & Documentation 

www.wb4hfn.com 
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Resource help for Parts, Service & Documentation 

www.wb4hfn.com 
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Resource help for Parts, Service & Documentation 

K4EAA.COM 
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Resource help for Parts, Service & Documentation 

hybridrestore.com/parts/ 
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Resource help for Parts, Service & Documentation 

W0NTA.COM 
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Resource help for Parts, Service & Documentation 

http://w5rkl.com/kenwood-hybrid-operator-and-service-manuals/ 

W5RKL.COM 
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Restoration Techniques 

• DeOxit D5 or full strength D100 if needed. 

• Magic Countertop Cleaner for front panels 
and cabinets.  

• Magic Solution, published in Electric Radio 
May 2014.  Good for aluminum chassis 
cleaning.  Equal parts of: 

– Murphy’s Oil Soap 

– Denatured Alcohol 

– Janitorial strength Ammonia 

– Acetone 
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• Simple Green does a good job  

on the front panels and cabinet.  

 

 

• Windex does a good job on the 

cabinet and front panel knobs. Do not 

use it on the front panel.   
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Restoration Techniques 

• Relays cleaning method. 

1. Put a drop of DeOxit on a thin piece of card stock 

and run it through the contacts.  

2. If step 1 does not do the trick, try a Burnishing 

contact cleaning tool with a drop of DeOxit.  
• Mike Sandman, Chicago’s Telecom Expert, 390 E. Irving Park Rd., Roselle, IL  

60172 Phone: 630-980-7710. Web: http://www.sandman.com/ Order Model T001E for 

$18.95 

• Neuses Tools, 1401 Rohlwing Rd., Rolling Meadows, IL  60008. Phone: 847-253-

6555, Fax: 847-253-6652. Web: 

http://www.pkneuses.com/www.pkneuses.com/index.html   (CB-5 Contact 

Burnisher with 6 (No.266B) .007" (.178mm) thick blades. (Included in the TK-18 Tool 

Kit. CB-54 Same as CB-5 except has 6 (No. 466B) .0035" (.089 mm) thick blades. 

CB-6 Same as CB-54 except also contains 6 (No. 266C) round ended abrasive rods. 

CB-7 Same as CB-5 except has 6 (No. 566B) smooth satin finished blades ) 

 

http://www.sandman.com/
http://www.pkneuses.com/www.pkneuses.com/index.html
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Questions & Answers 
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The Path Ahead… 

 


