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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-27.

A fuel cell device, methods of using sald device and a
method of making said device, said fuel cell device
comprising:
an elongate substrate having a length that is the greatest
dimension whereby the elongate substrate has a coefficient
of ‘thermal expansion having only one dominant axis that 1s
coextensive with the length, a reaction zone along a first
portion of the length configured to be heated to an
operating reaction temperature, and at Teast one cold zone
a10ng a second portion of the length configured to remain at
a ' temperature below the operating reaction temperature when
the reaction zone 1s heated;
one or more fuel passages in the e]ongate substrate each
having a first fuel pathway extending from a fuel inlet in
the at Teast one cold zone through the reaction zone and a
second fuel pathway extending from the reaction zone to a
fuel outlet, each first fuel pathway having an associated
anode in the reaction zone;
oné or more oxidizer passages in the elongate substrate each
- having a first oxidizer pathway extending from an oxidizer
inlet in the at least one cold zone through the reaction
zone and a second oxidizer pathway extending from the
reaction zone to an oxidizer ouilet, each first oxidizer
pathway having an associated cathode in the reaction zone
positioned in opposing relation to a respective one of the
associated anodes;
an electrolyte disposed between each opposing anode and
cathode in the reaction zone,
wherein each of the one or more fuel and ox1d1zer passages
includes a neck-down point in the respective second fuel and
oxidizer pathways having a smaller cross-sectional area than
a cross—sectional area of the respective first fuel and
oxidizer pathways.

2. claims: 28-30
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 71Q

A method of making a fuel cell device comprising;

providing a first elongate green ceramic layer;

applying an anode layer on a first side of the first
elongate green ceramic layer and applying a cathode layer on
an opposing second side of the first elongate green ceramic
layer, the anode layer and cathode layer being -in general
alignment within a first portion of the first elongate green
ceramic layer; . ‘

applying & sacrificial organic layer over each of the anode
‘layer and the -cathode layer; .

positioning at Teast one removable structure on each of the
First and second sides of the first elongate green ceramic
layer with a first end of each removable structure
overlapping the respective sacrificial organic Tayer and a
second end extending .at least to an edge of the first
elongate green ceramic layer;

applying a second elongate green ceramic layer over the
sacrificial organic layer and removable structure on each of
the first and second sides in general alignment with the
first elongate green.ceramic layer;

laminating all the layers and removable structures together
to form a laminated structure;

removing the removable structures from the laminated
structure to form non-active passages between the respective
edge and the anode and cathode layers; and

heating the laminated structure to a temperature sufficient
to bum—out the sacrificial organic Tayers to form active
passages along the anode and cathode layers.

3. claims: 31-38

A method of making & fuel cell device comprising:

forming a stacked structure comprising a plurality of
ceramic Tayers, anode layers, cathode layers and internal
sacrificial organic Tayers arranged so as to provide
intervening ceramic layers separating the anode layers from
the cathode layers and internal sacrificial organic layers
adjacent each of the anode and cathode layers opposite the
intervening ceramic layers, wherein the sacrificial organic
layers are sized to provide internal gas passages:
providing a plurality of removable structures in contact
with the sacrificial organic layers and extending to one or
more edges of the stacked structure;

laminating the stacked structure;

removing the removable structures te form a plurality of
bake-out ports;

after removing the removable structures, removing the
sacrificial organic layers to form the internal gas passages
by heating the stacked structure to bake out the material of
.the sacrificial organic layers, wherein the material exits
via the plurality of bake-out ports; and

thereafter, sealing the bake-out ports with a barrier
material. '
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4. claims: 39-48

A fuel cell system comprising:
a hot zone chamber having a chamber wall with a thickness T;
one or more fuel cell devices each comprising an €longate
rectangular or tubular substrate having a lengih ‘that is the
greatest dimension whereby the elongate rectangular or
tubuiar substrate has a coefficient of thermal expansion
having only one dominant axis that 1s coextensive with the
length, a reaction zone along a first portion of the length
positioned in the hot zone chamber for exposure to an
operating reaction temperature, at least one cold zone along
a second portion of the Tength extending outside the hot
zone chamber so as to remain at a temperature below the
operating reaction temperature, an electrolyte disposed
between an anode and a cathode in the reaction zone, and a
third portion of the length equal to thickness T positioned
within'the chamber wall, the third portion having a maximum
dimension L in a plane transverse to the d1rect1on of the
length wherein T » <1> fz L; and
a heat source coupled to the hot zone chamber and adapted to
heat the reaction zone to the operating reaction temperature
within the hot zone chamber.

B. ¢laims: 49-58
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 270

A fuel cell device comprising:
an elongate substrate having a Tength that is the greatest
dimension whereby the elongate substrate has a coefficient
of thermal expansion having only one dominant axis that is
coextensive with the length, a reaction zone along a first
pertion of the iength configured to be heated to an
- operating reaction temperature, and at least one cold zone
along & second portion of the length configured to remain at
a temperature below the operating reaction temperature when
the reaction zone is heated; ‘ -
an electrolyte. disposed between a porous anode and a porous
cathode in the reaction zone,
a fuel passage associated with the porous anode and
extending from the at least one coid zone through the
reaction zone; .
an oxidizer passage associated with the porous cathode and
extending from the at least one cold zone through the
reaction zone; and
a high-density current collector positioned at least
partially recessed into a surface portion of each of the
porous anode and porous cathode and exposed in the
respective fuel and oxidizer passages.
A method of making -a fue) cell device comprising:
forming a current collector over a first sacrificial layer;
applying a second sacrificial layer over the current
collector;
substantially surrounding the first and second sacrificial
layers with a green ceramic; -
applying heat to sinter the green ceramic and bum out the
first and second sacrifictal Tayers leaving the current
collector positioned within a gap within the sintered
ceramic; and
forming an eTectrode within a First portion of the gap in
contact with the current collector and the sintered ceramic
and maintaining a second portion of the gap open to serve as
a gas passage.

6. claims: 59,60
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A method of making a fuel cell device comprising:

providing a first green ceramic layer having a first portion
that will serve as an active electrolyte portion of the fuel
cell device and a second portion that will serve as a
passive supporting portion of the fuel cell device;

applying an anode layer on the first portion of a first side
of the first green ceramic layer and applying a cathode
Tayer on the first portion on an oppeosing second side of the
first green ceramic layer;

applying a second green ceramic layer on the second portion
of each of the first and second sides of the first green
ceramic layer, wherein a thickness of the second green
ceramic layers is approximately equal to a thickness of the
-anode Tayer and the cathede layer;

appiying a sacrificial layer over each of the anode and the
cathode layers and second green ceramic layers;

"applying a third green ceramic layer over each of the
sacrificial layers; and

heating to a temperature sufficient te sinter all the layers
and burn out the sacrificial Tayers to form a pair of gas
passages with a thick sintered ceramic therebetween in the
passive supporting portion and an anode, thin electrolyte
and cathode therebetween in the active electrolyte portion.

7. claims: 61-67

A fuel cell device comprising:
an active central portion having an anode, a cathode, and an
electrolyte therebetween;
at least three elongate porticons extending from the active
central portion, each having a length substantially greater
than a width transverse thereto such that the elongate
portions each have a coefficient of thermal expansion having
a dominant axis that is coextensive with 1ts length;
at least one fuel passage extending from a fuel inlet in a
first one of the at least three elongate portions into the
active central portion in association with the anode;
at least one oxidizer passage extending from ap oxidizer
inlet in a second one of the at least three elongate
portions into the active central portion 1n association with
the ¢athode; and
at least one gas passage extending between an opening in the
third one of the at least three elongate portions and the
active centrail portion.

8. claims: 68-70
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