
 

Disclaimer and notice: 
The enclosed material supports an offer for sale of the described patent and/or application portfolio.  The information contained in this document is provided in confidence 
exclusively for the purpose of supporting an independent valuation of the portfolio.  Any supporting discussion of the use or potential use of the portfolio is for illustrative 
purposes only.  This material and any other information exchanged during the sale process – in any form – are not, nor are intended to be, nor should be construed as 
being notice of infringement, any type of accusation of infringement, or an opinion regarding the actual use of the portfolio.  The information in this package is provided 
as-is and is not legal advice or legal opinion. 
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OVERVIEW 

Portfolio 
Red Chalk Group is representing Google Technology Holdings LLC in the sale of fifty (50) US 
patent families containing fifty-three (53) granted US patents related to fuel cell technology, more 
specifically PEM fuel cell technology focusing on the fuel cell stack build and dynamic power 
control techniques.  
 

Timing & Bids 
Bids will be accepted immediately. As bids are received, Red Chalk Group will advance 
discussions with interested parties and facilitate negotiations.  At any time, the owner reserves the 
right to accept or reject any offer. This presentation does not create a legally binding obligation or 
liability on the part of either party. Either party has the right to modify its offer, withdraw from 
participation without cause of liability at any time. Bids will be accepted on entire portfolio or 
individual families. 
 

Pricing 
A price range has been established and will be disclosed to potential buyers upon request. Any sale 
would be subject to the terms and conditions set forth in a separate, written agreement between the 
seller and buyer.  Each party will bear its own expenses.  
 

Due Diligence & Legal Disclaimer 
Although it is believed the information found in the offering is accurate, the buyer is responsible 
for conducting their own market analysis and legal due diligence on the offered patents. Google 
Technology Holdings LLC makes no statement regarding whether any particular product or 
service requires a license to the patents presented and cannot provide legal advice. Buyers must 
contact and consult with their own legal representative. 
 
All information regarding interested parties will remain confidential.  Information regarding 
encumbrances will only be disclosed to qualified bidders under a confidentiality 
agreement.  Maintenance of all titles will be done through contract negotiations to the closing 
period. 
 
Distribution of this report, documents, or information outside the receiving party’s organization 
without permission is strictly prohibited. 
 

Contact Information: 

 
 

1 North Wacker Dr. 
Suite 3601 

Chicago, IL  60606 
Fax: (847) 390-0707 

Leah Christoforidis 
lchristoforidis@redchalk.com 

Office: (847) 390-0703 

Karl Hanson 
khanson@redchalk.com 
Office: (847) 390-0749 
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EXECUTIVE SUMMARY 

Fuel cells have long been an attractive power source or storage mechanism for automobiles, grid 
backup, mobile phones, and more recently, drones/UAVs.  Fuel cells perform better than lithium-
ion batteries as the fuel source can be replenished quickly, leading to near instantaneous recharge 
times.  PEM fuel cells are particularly attractive versus other types of cells due to their lower 
operating temperatures (less than 70° C) and their ability to convert multiple fuels into usable 
electric energy.  The fuel sources include methanol in direct methanol fuel cells (DMFC) or pure 
hydrogen. Methanol is an attractive fuel source due to its availability and transportability, though 
cells running on pure hydrogen have historically shown better performance characteristics.  Many 
products are now available that rely on processing stored hydrogen into usable electricity. 
 
Automobiles are becoming a viable market for hydrogen fuel cells.  Multiple vehicles that run on 
hydrogen fuel cells are available to the average US consumer, but the lack of a hydrogen filling 
station infrastructure remains a hurdle to broad adoption.  The same could have been said of 
electric vehicles running on lithium-ion batteries five years ago.  Now more than 300,000 electric 
vehicles are sold per year in the United States alone.  Hydrogen fuel cell vehicles can succeed just 
as electric vehicles have given proper infrastructure investment. 
 
Fuel cells for mobile phones have long been discussed since small cell stacks can be made to the 
same size and shape of current lithium-ion batteries.  Instead of the hours it takes to recharge a li-
ion battery, the hydrogen supply for a phone can be recharged nearly instantaneously.  Even if a 
small fuel cell stack does not operate as well as a li-ion battery, the quick recharging could mean 
that the mobile device would never run out of power and turn off.  Portable hydrogen fuel cells are 
available to replace external mobile phone batteries.  Recently, demo mobile phones have featured 
internal hydrogen fuel cells, so it may only be a matter of time until fuel cells find their way into 
the mass market. 
 
Drones/UAVs might finally make the adoption of fuel cell technology a widespread reality.  
Hydrogen fuel cell systems can replace the current battery systems on drones, providing a similar 
amount of power at a lower total weight.  Since weight is a major design constraint for a device 
that flies, the total time the drone can stay airborne may expand by a factor of five or ten.  Quick 
recharges or simple swaps of the hydrogen fuel tank also mean that drones only need to land for 
short amounts of time between long periods of flight.  Though the fuel cells may produce a short 
term increase in cost versus mass-produced li-ion battery packs, there are many industrial drone 
use cases where the increase in flight time would be critical.  These use cases may be for the 
military, monitoring crops, inspecting pipelines, or obtaining accurate aerial landscape maps.   
 
Hydrogen fuel cells are an attractive power source and storage system.  Though widespread 
adoption of the technology has been slow, key new use cases are reaching critical mass.  Moving 
forward, hydrogen fuel cells have the opportunity to help shape the world’s overall energy 
landscape. 
  



  

© Red Chalk Group, LLC 2015 – Disclaimer: Any supporting discussion on use or potential use of the portfolio is for illustrative purposes only and is limited to 
supporting a potential portfolio sale. This material and any other information exchanged during the sale process – in any form – are not, nor are intended to be, nor 
should be construed as being notice of infringement, any type of accusation of infringement, or an opinion regarding the actual use of the portfolio. 

5 

RELEVANT MARKET PARTICIPANTS 

Fuel Cells 
Ballard/Protonex Intelligent Energy 
Bloom Energy Nuvera 

Horizon Fuel Cell Technology Plug Power 
Hydrogenics  

 

Automobiles 
BMW GM 

Daimler Honda 
Ford Toyota 

 

Smartphones 
Apple Samsung 

LG  
 

Drones/UAVs 
AeroVironment GoPro 

Amazon Lockheed Martin 
Boeing Northrop Grumman 

DJI Parrot 
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PORTFOLIO SUMMARY 

Featured Patents 
Patent 

Number 
Priority 

Date 
Title 

Indep.
Claims

Citing 
Patents

US6132895A 1998-03-09 Fuel cell 5 67 

US6406808B1 2000-04-10 
Method and apparatus for thermal management of fuel cell 
systems 

4 74 

US7049015B2 2002-04-12 Method of operating a fuel cell power source 1 5 

US6646418B1 2002-07-24 Method and apparatus for fuel cell protection 12 20 

US6833709B2 2002-07-26 Low loss fuel cell configuration 3 8 

 

Additional Patents 
Patent 

Number 
Priority 

Date 
Title 

Indep. 
Claims 

Citing 
Patents

US5723229A 1996-07-08 Portable fuel cell device including a water trap 11 89 

US5904740A 1997-06-03 Fuel for liquid feed fuel cells 4 87 

US6080501A 1998-06-29 Fuel cell with integral fuel storage 3 153 

US6127058A 1998-10-30 Planar fuel cell 5 237 

US6214487B1 1999-02-01 
Integral sensors for monitoring a fuel cell membrane and 
methods of monitoring 

6 54 

US6268077B1 1999-03-01 Portable fuel cell power supply 6 271 

US6423434B1 1999-08-09 Method and apparatus for managing fuel cell performance 5 78 

US6322918B1 1999-10-18 Water management system for fuel cells 2 27 

US6387559B1 2000-07-18 Direct methanol fuel cell system and method of fabrication 3 71 

US6465119B1 2000-07-18 Fuel cell array apparatus and method of fabrication 8 95 

US6426158B1 2000-07-20 Method of diluting hydrogen gas exhausted from a fuel cell 5 31 

US6569553B1 2000-08-28 
Fuel processor with integrated fuel cell utilizing ceramic 
technology 

3 113 

US7048897B1 2000-08-28 Hydrogen generator utilizing ceramic technology 3 23 

US6497975B2 2000-12-15 
Direct methanol fuel cell including integrated flow field and 
method of fabrication 

3 59 

US6660423B2 2000-12-15 
Direct methanol fuel cell including a water management 
system and method of fabrication 

3 33 

US6696189B2 2000-12-15 
Direct methanol fuel cell system including an integrated 
methanol sensor and method of fabrication 

3 10 
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Patent 
Number 

Priority 
Date 

Title 
Indep. 
Claims 

Citing 
Patents

US6689194B2 2001-03-12 
Fuel cell system having a replaceable getter element for 
purifying the fuel supply 

4 19 

US6586124B2 2001-03-26 
Method and apparatus for cold temperature operation of fuel 
cells utilizing hydrides having different heat capacities 

4 21 

US6503378B1 2001-04-23 Polymer electrolyte membrane and method of fabrication 2 46 

US6670403B2 2001-04-23 Polymer electrolyte membrane and method of fabrication 1 4 

US6699611B2 2001-05-29 
Fuel cell having a thermo-responsive polymer incorporated 
therein 

6 77 

US6869708B2 2001-07-16 
Means for measuring the liquid level in a reservoir for a fuel 
cell 

2 18 

US6696195B2 2001-08-09 
Direct methanol fuel cell including a water recovery and 
recirculation system and method of fabrication 

3 29 

US6727016B2 2001-08-09 
Direct methanol fuel cell including a water recovery and re-
circulation system and method of fabrication 

3 23 

US6584825B2 2001-08-13 
Method and apparatus for determining the amount of 
hydrogen in a vessel 

4 26 

US6586885B2 2001-08-20 MHCD and microfluidic apparatus and method 6 6 

US6743543B2 2001-10-31 Fuel cell using variable porosity gas diffusion material 3 5 

US7132192B2 2001-10-31 Fuel cell using variable porosity gas diffusion material 1 8 

US6756142B2 2001-10-31 
Fuel cell using non-linear positive temperature coefficient 
material 

3 4 

US7108931B2 2001-10-31 
Fuel cell using non-linear positive temperature coefficient 
material 

1 3 

US6908500B2 2002-04-08 System and method for controlling gas transport in a fuel cell 4 17 

US6926989B2 2002-06-05 Interconnect apparatus for fuel cells 1 5 

US7264896B2 2002-08-15 Two-stage hybrid gas pressure regulator 3 1 

US6926990B2 2002-08-29 
Fuel cell having porous electrodes and method for forming 
same 

4 0 

US7282283B2 2002-09-28 Method and device for limiting crossover in fuel cell systems 3 5 

US6989205B2 2002-10-31 Hydrophilic side-chain polymer electrolyte membranes 1 0 

US6777727B2 2002-11-26 Flexural plate wave systems 2 4 

US6986957B2 2002-12-09 Fuel cell system 4 1 

US6942939B2 2002-12-18 
System and method for controlling methanol concentration in 
a fuel cell 

2 7 

US6936361B2 2003-03-31 
Method for humidifying a fuel stream for a direct methanol 
fuel cell 

3 9 

US7335432B2 2004-04-30 Solid oxide fuel cell portable power source 1 1 

US7807307B2 2005-05-05 System and method for distributing fuel to multiple fuel cells 1 0 
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Patent 
Number 

Priority 
Date 

Title 
Indep. 
Claims 

Citing 
Patents

US7204156B2 2005-07-29 Fuel cell system having fluidic oscillation flow meter 2 10 

US7360446B2 2006-05-31 
Ceramic oscillation flow meter having cofired piezoresistive 
sensors 

4 10 

US7820313B2 2006-10-02 
Fuel source recognition and gating apparatus and associated 
method 

2 4 

US7776386B2 2007-01-31 Method for forming a micro fuel cell 4 0 

US8883371B2 2007-10-16 Hydrogen storage materials and hydrogen fuel cells 2 1 

US8574731B2 2008-10-29 
Device and method for augmenting the useful life of an 
energy storage device 

2 0 
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FEATURED PATENTS 

US 6,132,895 – Fuel Cell 

Priority Date: 3/9/1998 

Description:  
In order to achieve higher voltage and power levels, individual fuel cells are stacked into arrays.  
These fuel cell arrays can be complex to manufacture as each individual cell needs to be fed fuel 
as well as allow for the removal of reaction by-products.  These by-products include heat that must 
be removed from the cell so that the temperature does not drastically increase.  This patent 
discloses an improved way to build a fuel cell stack in which a single plate is placed between each 
individual cell, distributing fuel to the anode and oxidant to the cathode of an opposite cell.  These 
plates also allow excess heat to escape from the system by serving as thermal conductors. 
 

 

1. A fuel cell, comprising: 
 

a plurality of membrane electrode assemblies, each comprising a solid polymer electrolyte 
membrane disposed between and in intimate contact with an anode and a cathode; 
 

a plurality of double sided distribution plates, each formed from a single piece of material, 
for distributing fuel and oxidant to the membrane electrode assemblies, the distribution 
plates being good electrical and good thermal conductors and gas impermeable and having 
fuel distribution channels formed on one side and oxidant distribution channels formed on 
an opposite side; 
 

the plurality of membrane electrode assemblies and the plurality of distribution plates 
arranged in an alternating stack such that the fuel distribution channel side of the 
distribution plate is in intimate and direct contact with the anode of the membrane 
electrode assembly, and such that the oxidant distribution channel side of the distribution 
plate is in intimate and direct contact with the cathode of the membrane electrode 
assembly; 
 

fuel input means connected to the fuel distribution channel of at least one distribution 
plate; and 
 

oxidant input means connected to the oxidant distribution channel of at least one 
distribution plate. 
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FEATURED PATENTS 

US 6,406,808 – Method and apparatus for thermal management of fuel cell 
systems 

Priority Date: 4/10/2000 

Description:  
Hydrogen fuel cells produce heat as a by-product when operating.  This heat must be removed 
from the system to prevent drastic rises in temperature of the cells.  Complex thermal conductors 
are commonly used to remove this heat.  Storage of the hydrogen fuel in a container containing 
reversible metal hydride is common in the field of fuel cells. In order to release hydrogen from the 
hydride container, heat has to be supplied to it, as the hydrogen release reaction absorbs heat. If 
sufficient heat is not continuously supplied to the container during hydrogen release, the hydrogen 
flow from the container will cease.  This patent discloses placing the fuel cell stack in thermal 
communication with the hydrogen container such that the excess heat created by the cells can be 
used to fuel the release of additional hydrogen from storage.   
 

 

1. A system for managing thermal performance of a fuel cell system comprising: 
 

one or more fuel cells, each having a major surface, and disposed next to each other in a 
side-by-side adjacent arrangement;  
 

a fuel storage container having an exterior wall;  
 

wherein one or more of the fuel cells are positioned such that the distance between the 
major surfaces and the fuel storage container wall along a direction normal to the major 
surfaces is substantially the same;  
 

wherein one or more of the fuel cells are in thermal contact with the fuel storage container 
such that a thermal output of the one or more fuel cells is transferred to the fuel storage 
container; and  
 

wherein a change in a target operational parameter of the system regulates the quantity 
and rate of thermal transfer between one or more of the fuel cells and the fuel storage 
container by:  
 

causing an increase in the thermal output of the one or more fuel cells when a thermal 
consumption requirement of the fuel storage container increases, and  
 

causing a decrease in the thermal output of the one or more fuel cells when the thermal 
consumption requirement of the fuel storage container decreases.  
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FEATURED PATENTS 

US 7,049,015 – Method of operating a fuel cell power source 

Priority Date: 4/12/2002 

Description:  
The fundamental physical, electrochemical, and electrical characteristics of a fuel cell system can 
be altered by the usage pattern of the electronic (load) device. This alteration of the fuel cell 
system’s characteristics has a direct impact on the performance and useful life of the fuel cell. The 
average dynamic and peak load patterns of the electronic device also affect the fuel consumption 
and conversion efficiency of the fuel cell system. Today’s electronic devices have variable power 
consumption characteristics consisting of sharp short spikes as well as long periods of lower power 
demand. This patent discloses optimizing a fuel cell power source for today’s electronic devices 
by keeping track of usage patterns of individual users, the power requirements of the device, and 
the operating characteristics of the fuel cell system. 
 

 

1. A method for operating a fuel cell power source, comprising the steps of:  
 

coupling a load device to the fuel cell power source; 
 

continuously capturing a user profile for each of a plurality of device users of the load 
device over a period of time; 
 

obtaining one or more dynamic load characteristics of the load device; computing an 
associated power requirement of the load device for each of the plurality of device users 
using each of the usage profiles and the dynamic load characteristics; 
 

identifying a device user; 
 

selecting one or more operational parameters of the fuel cell system using the computed 
load requirements for the identified device user; and 
 

operating the fuel cell power source in response to the one or more operational parameters. 
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FEATURED PATENTS 

US 6,646,418 – Method and apparatus for fuel cell protection 

Priority Date: 7/24/2002 

Description:  
Fuel cells exhibit a decreasing output voltage as the current output is increased. This curve is not 
linear and tends to drop off faster at higher currents (fig. 2, below). Consequently, the power vs. current 
characteristic generally has a peak at mid-current levels and then drops. Below the “peak power” 
point, as more current is drawn, the power increases. Above the “peak power” point, as more 
current is drawn, the power decreases. The region in which the slope of power vs. current is 
negative is referred to as negative dP/dI region. If the system tries to draw more power from the 
fuel cell after it reaches its peak power, the cell quickly goes to low power (low voltage). Typically, 
the support circuitry shuts off at this point and the whole system stops working. This patent 
discloses monitoring the system such that the fuel cell is not allowed to reach the point of failure 
beyond peak power. 
 

 
 

 
 

24. A method of protecting a fuel cell system, comprising: 
 

providing a stack of fuel cells with a load operatively coupled thereto;  
 

monitoring at least one parameter of one or more of the fuel cells;  
 

comparing the parameter to a preset parameter level; and  
 

disconnecting or reconnecting the load in response to the fuel cell parameter.  
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FEATURED PATENTS 

US 6,833,709 – Low loss fuel cell configuration 

Priority Date: 7/26/2002 

Description:  
Fuel cells exhibit a decreasing output voltage as the current output is increased. This curve is not 
linear and tends to drop off faster at higher currents. Consequently, the power vs. current 
characteristic generally has a peak at mid-current levels and then drops.  The only way to draw 
more power than the peak power is to add more fuel cells into the total fuel cell stack.  In order to 
keep a fuel cell system optimized and operating at its peak power, the system must be able to add 
and subtract cells from the total stack.  This patent discloses a dynamic configuration of fuel cells 
where two stacks operate in parallel while in a low power mode and in series while in a high power 
mode. 
 

 
 

 

  

2. A fuel cell system comprising: 
 

a first array of fuel cells formed in a stacked configuration and connected in series;  
 

a second array of fuel cells formed in a stacked configuration and connected in series; and  
 

a plurality of switches for coupling the first and second arrays of fuel cells in parallel for a 
first set of predetermined conditions and for connecting the first and second arrays of fuel 
cells in series for a second set of predetermined conditions;  
 

wherein the first and second set of predetermined conditions are power output conditions.  
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APPENDIX – PRELIMINARY OFFER FORM 

Preliminary Offer ‒ Google Technology Holdings LLC Portfolio 
The undersigned Offering Company submits the following offer(s) for the seller’s patents as 
described in the marketing document. The undersigned Offering Company understands and agrees 
that Red Chalk Group LLC makes no representation or warranties as to the described patent 
families.  All offers will be considered.  The highest offers will be given the chance to refine their 
offers in a second round of bidding, if necessary. Seller reserves the right to accept any offer at 
any time. 
 
Name and address of offering company: 
____________________________________ 

____________________________________ 

____________________________________ 

 
 
 
Offer amount in U.S. Dollars (written amount) 
 
$___________________________________ 
 
 
Signature:    

Title:    

Date:     

 
 
Please mail, email, or fax completed offer forms to: 
 

 
 

1 North Wacker Dr. 
Suite 3601 

Chicago, IL  60606 
Fax: (847) 390-0707 

Leah Christoforidis 
lchristoforidis@redchalk.com 

Office: (847) 390-0703 

Karl Hanson 
khanson@redchalk.com 
Office: (847) 390-0749 

 


