
2015 Dayton Hamvention  

Drake Forum 

M.V.G.        May 2015 

L85 



M.V.G.        May 2015 

 

 

 

 

Maintain, Modernize, or Magnify? YOU can do all three! 

 
Agenda 

 

L4B Tune Up; it’s not what you think. 

 

TR-7 adjustable ALC/Power, for ALL modes. 

 

C-Line is great, but what frequency am I on? 

 

Self-Contained, 2 tube L4B: How did he do that? 

 

Prize Drawings. 

 

Q&A 
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Resources 

 
Drake Technical Net: Sunday, 7238 kc @ 4:00 PM Eastern 

 

Drake & Antique Tube Gear Net: Tue. 3865 +/- kc @ 8 pm Eastern 

 

Drake West Coast Net : Thur. 3895 +/- QRM @ 8pm Pacific Time 

 

Drake Family Affair Book by John Loughmiller, KB9AT  
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Drake L4B Tune Up; It's not what you think. 

Evan, K9SQG 
 

 



M.V.G.        May 2015 

 

 

 

 

 

 

 
Who knows what these are? 

 

What are they used for? 
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First Phase: The External Tune-Up 
Preventive Maintenance spoken here! 

Dusting without Damage 
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One year's indoor dust accumulation. 
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Mated connectors are not immune. 
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How do you clean inside this connector?! 

 

 



M.V.G.        May 2015 

Second Phase: Dynamic checks before tune-up 

 
Current status? Not the status of the current. 

 

• HV caps vented in power supply? 

 

• Meter bulbs ok? 

 

• Input SWR and power between rig and amp, unchanged? 

 

• Plate voltage:  

– SSB and CW 

– standby, operating w/o audio, with hard audio peaks 

– capacitor bleed down when turned off (10 second rule for "food") 
 

• Tube color, standby, transmit without signal, with hard audio signal. 
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Third Phase: Internal Tune-Up 
(Static tune up, or is it tune up for static?) 

Overall visual inspection. 

Mr. Dustin Damage is not your friend. 
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Oil change? Nah, just top it off... 
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Ms. Dee Oxit: our previously shown friend not just for tube pins. 
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On the lighter side, for  

50 cents worth of parts... 

Or 

 

If you have the cabinet  

open anyway... 
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Do I have the 

capacity to do 

this? 
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What a load... 
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"What difference does it 

make?" 

or 

Sometimes it doesn't matter. 
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"There is a season, 

turn, turn..." 
 

If the season has seen tube or rig 

changes: 

 

Check input SWR to see if input coil 

adjustment is needed. 

 

Check grid current calibration. 
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Current Event, or 

non-Event? 

 
Procedure in your owner's 

manual. 
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Fourth Phase: How to tune up on the air, or with a dummy load 
(Need we go there?) 

 
 

Our Assumptions Here: 

 
 

 You are tuning up for SSB. 

 
 

 Plate voltmeter is calibrated (or inaccuracy is known). 

 
 

 Grid ammeter is calibrated (or inaccuracy is known). 

 
 

 Plate ammeter is calibrated (or inaccuracy is known). 

 
 

 External wattmeter(s) known to be reasonably accurate. 

 
 

 Keep the multimeter reading GRID current, < 220 ma!!!!! That's Drake and Eimac 
talking, Amperex says <250 ma for their tubes. 
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General Tune-Up Procedures 
 

 

(1) Exciter with dummy load first. Vacuum tube style vs solid state, and set power level. 

 
 

(2) Then antenna tuner with antenna on unused frequency, or preferably continue with dummy load. 

 
 

(3) Chart knob settings, power levels, etc. 

 
 

Examples of Two Tune-Up Procedures 
 

 

1. Drake's instructions 

 
 

2. CW pulser or keyer with dots (in SSB mode all the time) 
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1. Drake's instructions (simplified) 
(I'm glad you asked.) 

 

Goal: 565 ma of plate current with no more than 220 ma grid current. 

First do "SSB AND AM TUNING" then "SSB OPERATION". 

 

• Set PLATE VOLTAGE switch to CW-TUNE. 

• Increase exciter output while not exceeding 400 ma of plate current, tune 
PLATE control for a dip. Keep grid current under 220 ma! 

• Iteratively increase the exciter power, dip the PLATE, and increase LOAD 
controls striving to reach 565 ma of loaded plate current while keeping the 
grid current at or under 220 ma, at resonance. 

 

• Insert a strong single audio tone into the microphone of the exciter and set it 
for maximum output. (Constant amplitude and frequency?) 

• Put linear into transmit, and turn AGC control clockwise until the plate 
current reads 580 ma. 

• Set PLATE VOLTAGE switch to SSB 
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2. CW pulser or keyer with dots 
 

(I beg to differ, please let me differ...from Drake's instructions.) 

 

• Set PLATE VOLTAGE SWITCH to SSB. 

• Ensure exciter is set to approximately 40 watts output, level is RMS for a 
CW pulser, a keyer sending dots, or PEP for an SSB audio pulser. 

• Set LOAD control to number "3", around 11 o'clock. 

• Go into transmit and iteratively adjust PLATE and LOAD for maximum 
power out. 

• Gradually increase driving power up to around 60 watts (MAX) and 
iteratively adjust PLATE and LOAD for maximum output power. 

• Put exciter into CW key down condition, ensure grid current never exceeds 
220 ma, and increase driving power, iteratively adjusting PLATE and LOAD 
for maximum output while plate current never exceeds 565 ma. 

 

• Only if tubes are soft have I seen the need to go to 70-80 watts of driving 
power to achieve 220 ma of grid current. 
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Drake TR-7 

 “ALC”  

Power Control  

in All Modes 

 

 

By: Jeff Covelli / WA8SAJ 



TR-7 Carrier &  Output Power Control 

Stock 

 

A.M. & C.W. 

Only 



TR-7 “ALC” sending voltage to control drive      

in the 2nd I.F. audio board 

 



2nd I.F. / Audio Board 

 

 

Normal ALC 

 voltage in SSB mode  

 Varies 0 to 3 volts 

 

Transmit  

    5645 kHz I.F. out 
 

      0 to 6 - D.C.Volts 

     total ALC voltage 

 



TR-7 Bottom View 
 

 

 

 

 

 

 

 

 

 

 

10 & 15 

Wafer  

 

ALC 

Pot 

R-1603 

 



TR-7 Bottom View of ALC Board 
 



TR-7 Mode Switch Layout 
 



                            Before removing the DR-7 board 

 

                       Use an ESD static wrist strap tied to ground ! 

 

                               Along with the TR-7 tied to ground ! 

 



TR-7 Mode Switch “Back View” 
 



TR-7 Install an ALC Jumper 
 



TR-7 Carrier &  Output Power Control 

 

 

 

Now Full 

Power 

Control 

In All 

Modes 



 

Normal ALC 

 Voltage in SSB mode  

 Varies 0 to 3 volts 

 

 

 

 Transmit  

    5645 kHz I.F. out 
 

      0 to 6 - D.C.Volts 

     total ALC voltage 

 



The End 

 



Drake TR-7 

Stock 2.3 kHz Wide Filter 

 

vs. 
 

INRAD 2.8 kHz Wide Filter  

Part Number - 1714.2 

 

By: Jeff Covelli / WA8SAJ  



TR-7 New INRAD 2.8 kHz Filter 

Installed & the stock 2.3 kHz 

 installed in the “A” slot now for receive  

 



INRAD Compared to Stock LSB 

 not set correctly ! ! 

 



INRAD Compared to Stock LSB 

 now set correctly ! ! 

 



INRAD Compared to Stock USB 
 



 



 



 



 



 



The End 

 



A Crystal Range Solution for the 

Drake 4-Line Gear 

 

Published in Electric-Radio  

January 2015 

Permission to use by: 

Ray Osterwald (N0DMS) Editor 

 

By: Jeff Covelli / WA8SAJ 

 



 



 



  

 



 



 



T-4XB Power Output on 10-Meters 

with Crystal in Het. Socket 

& 

Elecraft XG-3 Generator in Het Socket 

 



Other Uses For The XG-3 Generator 
 



 Noise-Blanker “Off” 

 



Noise-Blanker “ON” 
 



The End 

 



The R.L. Drake Co. 

Started in 1943 during WW II. 

 

After the war was over Bob Drake 

needed help to grow the company 

and he hired a young engineer 

 Milt Sullivan from the University of 

Cincinnati.   

  



Milt Sullivan (K8YDO) 

Drake’s Chief Engineer 

1946 to 1983  (37 Years Service) 

Plus 4 Years Consulting for Drake 



Milt’s Job Application in 1946 

Hired for 86 cents per Hour. 

 



(1956) 

Drake 

1-A 

Sideband Receiver 

 

Milt’s First 

Receiver Design 



(1960’s) 

 

Drake 

 

“A” 

Line 



 Drake B-Line (1968)  

 



 



Milt’s Pride and Joy ! 
 



Milt’s File Box 

 sent from Judy Sullivan 

 



Thousands of Notes 

 



QRP File (note the high power tube) ! 

 



Plenty of High Power notes ! 

 



(1960’s) 

 

Drake 

 TR-4 & T-4X 

 

Inductance  

values on 

the 

Band-Switch 

 



(1970’s) 

 

Drake R-4C 

 

 Pre-Selector 

Band-Pass 

Response  



(1970’s) 

 

Drake TR-4C 

 

Main Relay 

Bottom View 



MN-7 & MN-2700 

 

Band Switch 

RMS  

Voltage 

Breakdown 



(1977) 

 

L-7 

Amplifier 

 

Tank 

Circuit 

Specs 



(1977) 

 

Drake 

 

L-7 Amplifier 

 

Plate Tank 

Circuit “Q” 



(1977) 

 

Drake  

L-7 Amplifier 

 

Plate 

Transformer 

 

Specs. 



(1977) 

 

Drake  

L-7Amplifer 

 

Plate Choke 

Specs 



(1970’s) 

 

Drake 

L-4B Amplifier 

 

Plate Choke 

Specs 



(1970’s) 

 

Drake 

L-4B Amplifier 

 

Out of Band 

Specs 



(1977) 

 

Drake  

TR-7 

 

PA Load  

Effect 

On  

Power 



(1970’s) 

 

Drake  

 

Cooling Fan 

 

Specs 



(1981) 

 

Drake 

“NEW” 

 

MN-7500 

 Antenna 

Tuner 



(1981) 

 

Drake  

MN-7500 

Tuner 

 

Knob Settings 

Specs. 



(1981) 

 

Drake 

MN-7500 Tuner 

 

Smith Chart 

Calculations 

 



(1981) 

 

Drake  

MN-7500 

Tuner 

 

Counter Dial 

Gear 

Calculations 



(1981)  

Drake MN-7500 Tuner Roller Inductor 

 From Murch Electronics 

 



Drake 

 

MN-5  

500 Watt 

Antenna Tuner 

 

Economy Model 

 

No Wattmeter 

Small 

Roller Inductor 

 

$ 170.00 



Milt retired from R.L. Drake in 1983 and 

stayed on for 4 years consulting for 

them 

 

He also consulted for Lytton Industries & 

taught engineering for Wright State 

 

Consulted & Designed for Alpha-Delta 

 



Milt Sullivan’s  

Consulting & Designing 

for Alpha-Delta 

 



4-Position Coax Switch 

 



Milt’s Notes 

 for 

 Alpha-Delta coax switch  

 



Alpha-Delta VRC 

Variable Response Console  

Note the similar look to the 

 Drake 2-BQ speaker ! ! 

 



VRC Hand Drawn Schematic 

 



VRC  High & Low Pass Filters 

 



Alpha-Delta VRC  

Speaker 4-1/2 Inches 

 



 

Specs 

 for 

4-1/2 Inch Speaker 

DB Level 

VS 

Frequency 

 

Not Just 

Guessing at 

How it  

   Reacts ! ! 



 

Some  

More of 

 Milt’s 

Great Work 



(1998) 

 

VSWR 

 

Measurements 

For The 

Trans-Trap 



On October 28, 2010 

Milt Sullivan  

died peacefully 

at the age of 85 

 

 



Thank You 

For Watching 

 

  



 



The End 
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By: Mark Gilger, WB0IQK 

R4/T4 Internal Frequency Display 
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Full article located : www.wb4hfn.com 
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Full article located : www.wb4hfn.com 
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• Cost of counters : < $12 on eBay. 

 

• Counters are distributed by an eBay seller 

“elecbuy”. 

 

http://stores.ebay.com/elecbuy?_trksid=p2

047675.l2563 

 

Full article located : www.wb4hfn.com 

http://stores.ebay.com/elecbuy?_trksid=p2047675.l2563
http://stores.ebay.com/elecbuy?_trksid=p2047675.l2563
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Specifications:  

• Working voltage: DC 8V-15V 

• Working current: 90mA(max) 

• Input impedance: high resistance 

• Measuring range: 0.1 MHz to 65 MHz 

• Accuracy: 10 Hz 

• Sensitivity: better than 60mVPP 

• Display digits: Six common anode LED display , 
the highest display six digits. 

• Dimensions: Length × width × height : 91 mm × 
28 mm × 20 mm 

Full article located : www.wb4hfn.com 
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• These counters are easy to install in about 2 

hours. 

• I’ve installed this in my T-4XC and R-4C with the 

same results. This upgrade will also work in the 

older lines of the T4 and R4 series.  

• It has a provision for one positive or negative IF 

offset, in this case the 5645kc. 

• It has the capability to read down to 100 or 10 hz 

resolution. 

• Intensity can be adjusted in 1-8 steps. 

 

Full article located : www.wb4hfn.com 
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Full article located : 

www.wb4hfn.com 
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The L4B All In One Revisited 

In 2012 the redesigned L4B with single tube and with built-in 
high voltage power supply. 



The L4B All In One Revisited 

In 2012 the redesigned L4B with single tube and with built-in 
high voltage power supply. 



The L4B New Version 

In 2015 the redesigned L4B with both tubes and with built-in 
high voltage power supply. 



The L4B New Version 

In 2015 the redesigned L4B with both tubes and with built-in 
high voltage power supply. 



The L4B New Version 

In 2015 the redesigned L4B with both tubes and with built-in 
high voltage power supply. 



The L4B New Version 

In 2015 the redesigned L4B with both tubes and with built-in 
high voltage power supply. 



The L4B New Version 

In 2015 the redesigned L4B with both tubes and with built-in 
high voltage power supply. 



The L4B Two Tube “All In One” 

In 2015 the redesigned L4B with both tubes and with built-in 
high voltage power supply. 



The TR7 Upgrade Project 

This is my never-ending TR7 project that I am constantly 
thinking of ways to improve the performance. 



The TR7 Upgrade Project 

The new much larger digital display is the most significant upgrade. 



The TR7 Upgrade Project 

The digital display is a 65Mhz frequency counter with a programmable offset which is 
measuring the VCO frequency, with the 45.05Mhz IF frequency as the offset. 



The TR7 Upgrade Project 

Wide angle view of the inside top area of the TR7 showing the new digital 
display and the cut away section of old DR7 board. 



The TR7 Upgrade Project 

The DR7 board has two distinct sections, the frequency controller, and the frequency 
display section.   Shown here is only the frequency control section of the board 



The TR7 Upgrade Project 

Here is a side by side view of the DR7 digital display board, shown on the left 
is the frequency control section cut away from the rest of the board. 



The TR7 Upgrade Project 

The TR7 power amplifier section is a cut away section of the original PA amplifier, the driver 
stage which drives the two final transistors.  This section puts out about 15 watts. 



The TR7 Upgrade Project 

Shown here in the area originally for the PA amplifier, now contains the AC power 
supply on the right and the new PA amplifier stage on the left. 



The TR7 Upgrade Project 
So far the list of changes include: 

• Built-in AC Power Supply 

• 15 watt output Power Amplifier 

• Large Blue LED display 

• Digital Display board cut away 
modification 

• Relocation of the Mode Switch 
frequency adjustments  

• Removal of the entire analog 
frequency display section. 

• New LED background lighting. 

• Transmit predriver section of the PA 
amplifier relocated to the plugin slot 
of the old power supply board. 

• New low noise balanced mixer stage 
in the receiver front end. 

• Replaced the mixer diodes with new 
low noise tunnel diodes. 

 



The TR7 Upgrade Project 
So What Are The future Upgrades: 

• Adding the Digital DDS PTO and 
eliminating the analog PTO. 

• The AUX programming switch will 
become the IF bandwidth selector 
with up to 8 digitally programmable 
IF filters. 

• The “A-B-C” IF filter selector will 
become the  “A & B” digital VFO 
selector with the “C” position for 
operating split frequency. 

• Anything I have not yet thought 
about adding to the radio. 



 

QUESTIONS 

??? 
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PRIZE DRAWING 

 
Goal was to make time for presentations. 

 

Tickets were pre-drawn in the presence of honest witnesses. 

Stubs handed out randomly as you entered. 

 

Only 1 prize per person. 

 

Please claim your prizes in the hall after we dismiss. 

 

The winning ticket numbers are..........  
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Questions & Answers 
 

Ron, WB4HFN  

 Mark, WB0IQK  

Gary, W8PU 

Jeff, WA8SAJ 

Evan, K9SQG 
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The Path Ahead… 


