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Introduction and Progress Report 



LEAP: The LENRIA Experiment and Analysis Program 

Strategy 

Perform the same LENR experiment that has been qualified 
to produce excess heat, at multiple major laboratories.   
 
Produce reports on the conduct and results of the 
experiments at each laboratory. 
 
Coordinate simultaneous publication of the reports in a 
major scientific journal. 

Goal is a change of perception of LENR by the scientific community, 
for ‘very important people,’ government agencies and the public.  



LEAP: The LENRIA Experiment and Analysis Program 

History 

The multi-lab program, now called LEAP, was conceived in 2013.   
 
Since then, we have examined experimental options for the 
program.   
 
Last year, in 2016, we decided to base the program on the 
electrochemical loading of Pd-Boron alloys.   
 
In recent months we have been acquiring and testing equipment 
to produce a modern, turn-key, automated system.   
 



LEAP: The LENRIA Experiment and Analysis Program 



Rothwell, J., Introduction to the Cold Fusion Experiments of Dr. Melvin Miles. Infinite Energy, 1997. 3(15/16): p. 27. Revised and updated, 2004. 
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Consideration of experimental candidates for the LEAP Program 
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TABLE 10. Summary of Palladium Materials Tested for Excess Power.

Source d, cm V, cm
3

Px/V,

W/cm3 Success ratio

NRL Pd-B (0.75%) 0.6 0.57 0.6 2/2

NRL Pd-B (0.75%) 0.25 0.12 2.1 1/2 (7/8)

NRL Pd-B (0.50%) 0.40 0.25 0.4 2/2

NRL Pd-B (0.25%) 0.40 0.25 0.8 2/2

JM Pd 0.63 0.36 1.4 9/14

JM Pd 0.63 0.67 0.3 1/1

JM Pd JM 0.40 0.20 0 0/2 (17/28)

(F/P) Pd 0.20 0.038 3.1 1/1

JM (F/P) Pd 0.10 0.012 14.0 1/1

JM Pd 0.10 0.02 15.0 3/7

JM Pd-Ce (F/P) 0.41 0.25 1.1 2/2

NRL Pd 0.40 0.25 0.4 1/2 (2/5)

Tanaka Pd (Sheet) … 0.05 1.2 1/3

NRL Pd 0.40 0.25 0 0/4

NRL Pd-Ag 0.42 0.21 0 0/3

IMRA Pd-Ag 0.40 0.20 0 0/2 (0/19)

WESGO Pd (1989) 0.14 0.09 0 0/6

Pd/Cu (0.63) 0.02 0 0/2

John Dash Pd (sheet) … 0.04 0 0/2

Co-deposition (1992) (0.63) 0.002 75 2/34

The total excess enthalpy observed in various experiments is presented in Table 11.These

values range up to 1,400 kJ for the longest periods of excess power. The complete combustion of

all palladium within the cell and all the absorbed deuterium would only yield 6 to 7 kJ for the

mass of palladium used, thus chemical reactions cannot explain the total excess enthalpy that was

measured (Reference 33).
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1/1  NHE Japan 

1/1  NRL 

1/1  Miles Ridgecrest 

10/11  Aggregate Pd-B 

* 

** 

** Excess heat measured before calorimeter failure 

* Non-performing cathode was observed to have defect 

Solid experimental base behind the 

experiment we chose. 
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TABLE 3. Helium Measurements Using Metal Flasks.

Experiments producing excess power.

Electrode Flask/cell, date
4
He

a
, ppb Px,W

4
He/s *W

b

Pd Sheet
(1.0 mm × 3.2 cm × 1.6 cm)

3/A (5/21/93) 9.0 ±1.1 0.055 1.6 × 10
11

Pd Rod
c

( 1 mm × 2.0 cm) 4/B (5/21/93) 9.7 ±1.1 0.040 2.5 × 10
11

Pd Rod
c

(1 mm × 1.5 cm) 1/C (5/30/93) 7.4 ±1.1 0.040 1.4 × 10
11

Pd Rod
c

(2 mm × 1 .2 cm) 2/D (5/30/93) 6.7 ±1.1 0.060 7.0 × 10
10

Pd Rod
d

(4 mm × 2.3 cm) 1/A (7/7/93) 5.4 ±1.5 0.030 7.5 × 10
10

Pd Rod
d

(6.35 mm × 2.1 cm) 2/A (9/13/94) 7.9 ±1.7 0.070 1.2 × 10
11

Pd-B Rod
d

(6 mm × 2.0 cm) 3/B (9/13/94) 9.4 ±1.8 0.120 1.0 × 10
11

a
Helium analysis by U.S. Bureau of Mines, Amarillo, Texas.

b
Corrected for background helium level of 5.1 × 10

13 4
He/500 mL.

c
D2O + LiOD (I = 400 mA).

d
D2O + LiOD (I = 500 mA).

The helium measurements presented in Table 3 are all taken from experiments that

produced steady excess heat effects. For example, the 2/D (5/30/93) sample is from the

experiments involving the 2-mm palladium rod obtained from Martin Fleischmann that is shown

in Figure 17. Larger excess power effects were present later in this experiment, but no metal flasks

were available due to the slow turnaround time for the shipment and analysis. The 1/C (5/30/93)

sample involves the 1-mm palladium rod, while the 3/A (5/12/93) result was obtained with the

Tanaka palladium sheet cathode. The largest excess power in Table 3 was obtained using a Pd-B

cathode (0.75 weight %B) prepared by NRL. The excess power measurements for this Pd-B

experiment are presented in Figure 19.

Higher excess power effects would have been better for the helium measurements using

metal flasks (Table 3). Although the excess power effects are small, these measurements involved

experiments where a consistent excess power was observed. In contrast, experiments used for

control studies never showed any significant evidence for excess power (References 24, 25, and

31). A theoretical relationship between excess power and helium production is given in Table 4.

Excess power levels of 200 mW or higher would be desirable to minimize the errors in the

calorimetry and helium measurements. It should be noted that for any given excess power, the

helium concentration in the electrolysis gas stream will be inversely proportional to the current

(Reference 25).
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PALLADIUM ALLOY CATHODES IN FLEISCHMANN - PONS 
TYPE CELLS 

 

 

A. INTRODUCTION / EXPERIMENTAL 
 

The palladium cathodes selected for calorimetric studies were PdñCeñB, Pd-0.5B (0.5 weight % 

boron), and Pd-Ce.  The first two samples were prepared at the Naval Research Laboratory in 

Washington, D.C. for cold fusion studies, and the third sample (Pd-Ce) was obtained from 

Martin Fleischmann.  In order to test possible effects of the polishing procedures, the Pd-Ce-B 

sample was polished only by myself using silicon-carbide paper.  The Pd-0.5B sample was 

polished solely by Mari Hosoda using normal NHE procedures involving diamond paste.  The 

third sample, Pd-Ce, gave excess heat in a previous study at China Lake, but now contained a 

deep, long crack that was difficult to remove.  This sample was also polished by Mari Hosoda to 

remove the crack while the final polish was done by myself using silicon-carbide paper.  The 

final dimensions of these rods were 4.40 x 20.05 mm for the Pd-Ce-B sample (V=0.305 cm
3
, 

A=2.92 cm
2
), 4.71 x 20.1 mm for the Pd-0.5B (V=0.350 cm

3
, A=3.15 cm

2
), and 3.16 x 19.54 

mm for the Pd-Ce cathode (V=0.153 cm
3
, A=2.02 cm

2
).  These cathode rods were each spot 

welded to platinum lead wires that were sealed in thin glass rods.  The spot weld areas for each 

cathode were covered with Epoxy for protection and strength.  These electrodes along with the 

normal platinum anode cage structures were assembled in the Fleischmann ñ Pons cells.  The 

platinum spiral anode is supported by a thin Kel-F disk containing glass rods at the base of the 

cell.  The Pd-Ce-B was in Cell A-1, the Pd-0.5B was in Cell A-2, and the Pd-Ce was in Cell A-3.  

The cell tops were sealed with silicon rubber and 90 cc of 0.1 M LiOD was added to each cell.  

These cells were assembled in the water bath and connected to the Icarus 2.00 data acquisition 

system.  This experiment was turned on at 10:00 a.m. on December 5, 1997.   

 

 

B. CALORIMETRIC EQUATIONS FOR FLEISCHMANN – PONS CELLS 
 

The Dewar-type electrochemical cells are silvered in their top portions so that heat transfer is 

confined almost exclusively to radiation across the lower, un-silvered part.  The calorimetric 

equations, therefore, are given by     

 

 

Pcalor = PEL + Px + PH - Pout - Pgas                (18) 

 

where 

 

PEL = [E(t) - γEH] I                    (19) 

 

Pout = K (T
4
cellñ T

4
bath)                  (20) 

 

Pgas =  (γI/F){[0.5 CP,D2+O.25 Cp, O2+0.75 (P/ (P*ñP))Cp,D2O (v)]γT            (21) 

   + 0.75 (P / (P*ñP)) L} 
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Off to See Mel 
Assist Mel in looking for Pd-B A2 NHE Cathode 

• Mel extended an Invitation to come visit him 
in Ridgecrest, CA 

• About 2.5 hours and 154 miles north of  

    Los Angeles.  

• Home of China Lake Naval Air  

    Weapons Station 

• Mel worked as an electrochemist and 
researcher at the China Lake labs 









































Dr. Melvin Miles Ridgecrest 
Lab Bench 

• Heater/circulator for water bath 
  Techne, TE-10D Tempette, 1000 W, Model # FTE10DPC. 
 
• Thermistor thermometer 5 channel 
  Cole Parmer Model 8502 Series displays the temperatures to 0.01 C. 
 
• Potentiostat/Galvanostat 
  PAR (Princeton Applied Research) Model 362 Scanning Potentiostat. 
 
• Digital Multimeter (DMM) 
  GW Digital Multimeter, Model GDM-8145. 
 
• Waterbath 
  Aqua Culture 10 Gallon Glass Aquarium, Walmart #: 0008022662 













Mathematical Modelling And Calorimetric Equations 

  Poorly Understood / Major Roadblock 
 

                                                                                                                                                                 
MODEL        Cell                                                                                                                                                                                                    
                               

         PEI                                                                                                                       PR  
         PH                     PC                    
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                                    PW 
 
 
    
     
 
     
     
 
       

     PEI  = (E – EH) I 
     PR = -kRf(T) where f(T) =  T 4 - T b

4 
     PC   = -kC (T – Tb) 
     C’P = CP, (D 2O) + Cᵨ, (glass) + CP (metals) = CᵨM (JK -1) 
 
 
 

Cell Electrochemistry 
    
    
 
 

    
    
 

   CᵨM = CᵨM° (1 - αt) 
    kR      = k°R (1 – βt) 
    

 

   CᵨMdT/dt 
 
 

   CᵨMdT/dt = P EI +P H +P X +P R +P C+P g +P W  

    D2O(l)        D2(g) + ½ O2(g)  

The Fleischmann-Pons Calorimetric Methods And Equations 

Melvin H. Miles           SSICCF20 Xiamen, China 
 

Mathematical Modeling and Calorimeter Equations 
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Does not include power due to the gases exiting the cell.  This is anticipated to add up to 20 mW excess 
power at the highest currents used.  Currents used in increasing order: 0.150A, 0.300A, 0.500A. 

Preliminary Results LEAP PdB Qualification Experiment #1 





“Dr. Imam's Pd-B 
cathodes have now shown excess 

heat  using four different calorimeters”  

• China Lake with insulation   ±20 mW 
• NRL Seebeck         ±2 mW 
• F-P Dewar at NHE        ±0.1 mW 
• Ridgecrest Copper Calorimeter ±3 mW 

Mel Miles 

Note: SRI International also measured a small excess heat with one of Dr. Imam’s 
Pd-B cathodes using their own Seebeck Calorimeter accurate to ±2-3 mW.  



LENRIA (Los Angeles) 

Development Lab Bench 

• Heater/Circulator for Water Bath 
  Techne, TE-10D, 1000 W 
 
• HP/Agilent 34970A Data Acquisition and Data Logger Switch Unit 
  HP/Agilent E34901A 20 Channel Multiplexer Module 
  HP/Agilent E34901A Multifunction Module 
  Built-in DMM Module 
 
• Keysight E36104A DC Power Supply 
  Accurate 35V, 1A, 35W DC power supply 
 
• Hewlett Packard All-in-One PC 
  23” Display LED Core i3 4170T 3.2GHz 4GB RAM - 23-q116 
 
• Waterbath 
  15 Gallon Glass Aquarium 

(Washington, D.C. development work is going on in David Nagel’s GWU LENR Lab) 















BenchVue 
Virtual Instrument  Interface 

Test Flow 
Automation Sequences 



PdB 0.75% Ingot 

84.6 grams Elliptical Shape 

Created by Dr. Ashraf Imam 
Circa ~1993 - 1995 

To be swaged and annealed 
into 4.7mm and/or 3mm rod 



Cathode Yield      Pd-B 0.75% Ingot 84.6 grams 

Diameter 4.7mm 
X 20mm 

Diameter 3.0 mm 
X 20mm 

= ~20 units 

= ~49 units 



Four Quadrants of Performance 
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Calorimetric Analysis of a Heavy Water Electrolysis Experiment Using a Pd-B Alloy Cathode  
M.H. MILES, M. FLEISCHMANN, M.A. IMAM  

 





LEAP: The LENRIA Experiment and Analysis Program 

Progress 

Conceived of the program.   
 
Identified the experiment on which to base the program. 
 
Completed the first qualification experiment.     
 
Began the process of equipment modernization.   
 
 



LEAP: The LENRIA Experiment and Analysis Program 

Plans 

Complete all aspects of the system:  Hardware, Software, 
Materials and Protocol.   
 
Once we have everything in hand, we shall seek funding to 
clone the system.   
 
In parallel we shall seek agreements with major laboratories 
to perform and document the experiment on a specified 
time scale.   



Steven B. Katinsky, David J. Nagel LENRIA Corporation 

Melvin H. Miles, M. Ashraf Imam 

12th International Workshop on Anomalies in Hydrogen Loaded Metals 

5-9 June 2017 

Hotel Langhe e Monferrato, Via Contessa di Castiglione, 14055 Costigliole d'Asti (AT), Italy 
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