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CONVEX FUEL MANIFOLD PROVIDING
UNIFORM PRESSURE SEAL TO FUEL CELL
STACK

TECHNICAL FIELD

[0001] This invention relates to reactant gas manifolds for
fuel cell stacks having an initial convex shape which distorts
when bolted to the fuel cell stack to provide a substantially
uniform seal pressure along the length of the manifold.

BACKGROUND ART

[0002] Fuel cell stacks which utilize gaseous reactants
conventionally are provided with opposed pairs of external
manifolds which distribute the reactant gases to the cells in
the stack, and which gather reactant exhaust gases from the
cells in the stack. In the larger commercial stacks, the
manifolds may take the form of large shells which abut the
sides of the stack and are secured in place by some sort of
fastening means. U.S. Pat. No. 4,345,009 is illustrative of
such a commercial stack and manifold construction.

[0003] When this type of construction is used, care must
be taken to seal the edges of the manifold against the stack
so that the reactant gases and the exhaust gases will not
escape into the ambient surroundings. This seal has been
effected with elastomeric gaskets and also with elastomeric
adhesive gaskets. The elastomeric gaskets rely on the com-
pression forces of the mechanism which secures the mani-
fold to the stack for their integrity. The elastomeric adhesive
gaskets provide a more stable seal because they rely on
compressive forces plus adhesion to the stack and to the
manifold for their integrity.

[0004] Common practice has been to provide fuel cell
manifolds with extremely flat sealing surfaces. However,
even when elastomeric adhesive gaskets are employed,
complex load retention systems are still required to obtain
uniform pressure along the length of the manifold seal.

DISCLOSURE OF INVENTION

[0005] Objects of the invention include: provision of a fuel
cell reactant gas manifold which inherently provides a more
uniform pressure along the length of the seal between the
manifold and the fuel cell stack; a fuel cell reactant gas
manifold which simplifies manufacture and assembly and
reduces cost of producing fuel cells; and a fuel cell stack
having better seals between the stack and the reactant gas
manifolds.

[0006] According to the present invention, a manifold for
reactant gases of a fuel cell stack is produced with a convex
sealing surface in at least one dimension; distortion of the
manifold when bolted to the fuel cell stack straightening the
convex surfaces and providing a substantially uniform pres-
sure seal along the length of the manifold-stack interface.
The invention is particularly suited for use where it is
difficult or impossible to establish a bolt line along the seal.

[0007] Other objects, features and advantages of the
present invention will become more apparent in the light of
the following detailed description of exemplary embodi-
ments thereof, as illustrated in the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a simplified, stylized side elevation view
of a manifold and cell stack in accordance with the present
invention, before the manifold is bolted to the cell stack.
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[0009] FIG. 2 is a simplified, stylized side elevation view
of a manifold and cell stack in accordance with the present
invention, after the manifold is bolted to the cell stack.

[0010] FIG. 3 is a simplified perspective view of a fuel
inlet/outlet manifold, according to the invention.

[0011] FIG. 4 is a simplified perspective view of a fuel
turn-around manifold, according to the invention.

MODE(S) FOR CARRYING OUT THE
INVENTION

[0012] FIG. 1 is a simplified illustration of the present
invention in which a manifold 6 having short ends 7 and
long sides 8 is formed with a flat upper surface 12 and a
convex lower surfaces 13, for such surfaces as are to form
a seal with a corresponding surface 16 of the fuel cell stack
17. The convex surfaces are illustrated as part of a fuel
inlet/outlet manifold 6a having a midwall 18, in FIG. 3, and
as part of a fuel turn-around manifold 6b, in FIG. 4.

[0013] As seen in FIG. 2, when the manifold 6 is drawn
tightly to the cell stack 17, such as by bolts 20, the surface
13 becomes flat, mating perfectly with the flat surface 16 of
the cell stack.

[0014] The manifold is preferably made from a reinforced
plastic, such as a composition consisting of glass fibers as
the reinforcement and epoxy as the plastic. However, any
plastic and filler may be used so long as the composition is
compatible with the chemical and operating environment of
the fuel cell with which the manifold is to be utilized.
Depending on the length of the seals, the thickness of the
manifold, and the resilient characteristics of the composi-
tion, the curvature of the surface 13 can be determined so
that when there is the desired pressure beneath the bolts 20,
that same pressure will be maintained substantially across
the length of the seal between the surfaces 13, 16.

[0015] The invention eliminates the need for an obtuse
manifold load retention system, thereby reducing costs,
weight and difficulty of assembly.

[0016] The aforementioned patent is incorporated herein
by reference.

[0017] Thus, although the invention has been shown and
described with respect to exemplary embodiments thereof, it
should be understood by those skilled in the art that the
foregoing and various other changes, omissions and addi-
tions may be made therein and thereto, without departing
from the spirit and scope of the invention.

We claim:

1. A reactant gas manifold for a fuel cell stack assembly
having a generally planar configuration with two opposing
long sides joined together by two opposing short ends, the
sides and ends having substantially smooth surfaces for
sealing against a fuel cell stack, characterized by:

said surfaces being convex, whereby when the manifold
distorts as a consequence of said short ends being
bolted to a fuel cell stack, the sealing surfaces of the
long sides will provide substantially uniform sealing
pressure throughout the length thereof.

2. A manifold according to claim 1 wherein:

the thickness of said manifold is greater in the center than
at the ends.

3. A manifold according to claim 1, further comprising:

a midwall parallel to and between either said long sides or
said short ends and having a convex sealing surface
coaligned with the convex sealing surfaces of said
sides.



