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The cut-out tool (10) includes an insert adaptor (22) config-
ured to insert into and be secured within a utility receptacle
(12) prior to sheeting material (16) overlying the receptacle
(12), such as an electric receptacle (12). The insert adaptor
(22) defines a mounting sleeve (30), and whenever the sheet-
ing material (16) is secured over the receptacle (12) and insert
(22), an insert hole (84) is cut adjacent and around an interior
perimeter of the mounting sleeve (30). A mounting post (34)
of an exterior template (32) is then secured within the mount-
ing sleeve (30), and the exterior template (32) defines a cut-
ting slot (42) that is dimensioned to contiguously and sub-
stantially overlie an exterior perimeter (28) of the receptacle
(12). A cut is them made through the cutting slot (42) to define
atemplate hole (86), and the sheeting material (16) then slides
over the receptacle (12).
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A voltage biased capacitor circuit (10) for a loudspeaker (14")
includes at least two audio circuit capacitors (32A, 32B)
wired in series either on one of an audio connector or between
audio connectors (16A', 16B"). A direct current voltage source
(34) is wired in electrical communication with the audio
circuit capacitors (32A, 32B) for transmitting through direct
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and direct current voltage connectors (36A, 36B). A voltage
source capacitor (40) is also wired between the voltage source
(34) and the audio connectors (16A' 16B") to stabilize the
direct current transmitted to the capacitors (324, 32B).
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includes operating the plant to produce electrical power for an
operating period, and then terminating operation of the plant
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mal electrical production of a plant fuel cell (12) is reduced by
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ing the contaminants may be accomplished by various steps
including exposing the electrodes (24, 42) to flowing oxygen;
to heated flowing oxygen,; to a sequence of start-stop cycles;
and, to varying controlled potentials.
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(57) ABSTRACT

The invention is a system (10) and method for determining
a gas composition within a fuel cell (12) of a shut down fuel
cell power plant. The system (10) includes at least one fuel
cell (12), a sensor circuit (86) secured in electrical connec-
tion with the fuel cell (12), wherein the circuit (86) includes
a power source (88), a voltage-measuring device (90), and a
sensor circuit switch (92). The circuit (86) is secured so that
the power source (88) may selectively deliver a pre-deter-
mined sensing current to the fuel cell (12) for a pre-
determined sensing duration. The system (10) selectively
admits the reducing fluid into an anode flow field (28) of the
cell (12) whenever the sensor circuit (86) senses that a shut
down monitoring voltage of the fuel cell (12) is the same as
or exceeds a calibrated sensor voltage limit of the fuel cell
12).
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(57) ABSTRACT

An optically embossed sheet (10) for a laminate (107) for
decorative boards includes a base layer (12) having a print
surface (14) and an opposed resin application surface (16),
wherein the print surface (14) defines a decorative area (18).
A small particle ink (20) overlies the decorative area (18),
and a large particle ink (22) overlies the small particle ink
(20) within a low-gloss region (24) defined within the
decorative area (18). A thermosetting resin is applied only to
the resin application surface so that more than fifty percent
of the particles of the small particle ink (20) at the print
surface (14) are coalesced by the thermosetting resin (26)
into agglomerations (27), and less than about thirty percent
of the particles of the large particle ink (22) are coalesced
into agglomerations (27) giving rise to a substantial gloss
differential at the print surface (14).
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(57) ABSTRACT

A performance enhancing break-in method for a proton
exchange membrane (“PEM”) fuel cell (12) includes cycling
potentials of an anode electrode (14) and a cathode electrode
(16) from a first potential to a second potential and back to
the first potential, and repeating the cycling for each elec-
trode (14, 16) for at least two electrode cycles. The potential
cycling may be achieved in a first embodiment by applying
a direct current from a programmable direct current power
source (80) to the electrodes. Alternatively the potential
cycling may be achieved by varying reactants to which the
anode and cathode electrodes (14, 16) are exposed.
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(57) ABSTRACT

The security portal (10) is dimensioned to be readily
mounted and transported on a trailer (54) alone as a single
security portal (10) or with a plurality of security portals to
provide screening for a short term, high security event. The
portal (10) includes bullet-resistant, bomb-blast proof and at
least partially transparent walls (12, 14, 16, 18) and doors
(22, 24, 26). Monitors (32, 34) are secured to the portal (10)
for monitoring an individual within an interior (30) of the
portal (10) for detecting weapons, bio-hazards, chemical
toxins, illegal drugs, contraband, or other hazardous mate-
rials. The security portal also includes a security monitoring
station (36) adjacent the security access door (26) and a
bomb-blast enclosure (66) having a flap (68) and bomb-blast
containment balloon (70) for containing hazardous materials
in the event of a bomb-blast within the portal (10).
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7) ABSTRACT

A vacuum separation, transport and collection system for
immiscible liquids includes a separator (12) for separating
two immiscible liquids such as oil and a water-based cool-
ant, and for directing the separated immiscible liquid into a
holder (16). A collector (18) is secured through a vacuum
line (20) with the holder (16) and a vacuum generator (22)
applies a vacuum to the collector (18) and holder (16). A
controller (28) controls the vacuum generator (22) to apply
a vacuum to the collector (18) and the holder (16) for a
predetermined vacuum duty cycle for periodically removing
separated immiscible liquid (26) from the holder (16) into
the collector (18). Contaminants in the immiscible liquid
cannot degrade performance of the system because such
contaminants do not contact the vacuum generator (22) or
controller (28).
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7) ABSTRACT

The invention is a hydrogen passivation shut down system
for a fuel cell power plant (10). An anode flow path (24) is
in fluid communication with an anode catalyst (14) for
directing hydrogen fuel to flow adjacent to the anode cata-
lyst (14), and a cathode flow path (38) is in fluid commu-
nication with a cathode catalyst (16) for directing an oxidant
to flow adjacent to the cathode catalyst (16) of a fuel cell
(12). Hydrogen fuel is permitted to transfer between the
anode flow path (24) and the cathode flow path (38). A
hydrogen reservoir (66) is secured in fluid communication
with the anode flow path (24) for receiving and storing
hydrogen during fuel cell (12) operation, and for releasing
the hydrogen into fuel cell (12) whenever the fuel cell (12)
is shut down.
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7) ABSTRACT

A fuel cell power plant (10) having a fuel concentration
sensor cell (54) is disclosed for detecting a concentration of
fuel in a fuel cell (12) of the plant (10). A portion of a fuel
exhaust stream is directed to flow through the sensor cell
(54) adjacent to a membrane electrode assembly (60) of the
sensor cell (54). A power circuit (62) may or may not deliver
an electrical current to the cell (12), while changes in voltage
across the cell (12) that are proportional to changes in
hydrogen concentrations within the fuel exhaust stream are
detected by a detector (68) which communicates the changes
to a controller (108) for controlling a rate of fuel supply to
the fuel cell (12). A porous sensor water transport plate (74)
cools, humidifies delivers and removes liquid from the
sensor cell (12).
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57) ABSTRACT

Ahigh molecular weight direct antifreeze cooled fuel cell 10
includes an electrolyte 52 secured between an anode catalyst
54 and a cathode catalyst 56; a porous anode substrate 58
secured in direct fluid communication with and supporting
the anode catalyst 54; a porous wetproofed cathode substrate
62 secured in direct fluid communication with and support-
ing the cathode catalyst 56; a porous water transport plate 64
secured in direct fluid communication with the porous
cathode substrate 62; and, a high molecular weight direct
antifreeze solution passing through the porous water trans-
port plate 64 to cool and remove product water from the fuel
cell 10. The high molecular weight direct antifreeze solution
preferably includes polyethylene glycol having a molecular
weight ranging from 200 to 8,000 AMU. The direct anti-
freeze solution does not leave the water transport plate 64 in
significant quantities to poison the catalysts.
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The invention is a reversible fuel cell power plant (10). A
reactant switch-over assembly (48) is secured between a
reducing fluid fuel source (30), an oxygen containing oXi-
dant source (24), and first and second flow fields (20) (22)
of a fuel cell (12). The switch-over assembly (48) first
directs a reducing fluid fuel stream to flow into the first flow
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(22). Then, after a first half of a useful life span of the fuel
cell (12) but before a final one quarter of the useful life span,
the switch-over assembly (48) directs the reducing fluid fuel
stream to flow into the second flow field (22) while it
simultaneously directs the oxygen containing oxidant stream
to flow into the first flow field (20).
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67 ABSTRACT

The invention is a start up system and method for a fuel cell
power plant (10) using a purging of the cathode flow field
(38) with a hydrogen rich reducing fluid fuel to minimize
corrosion of the cathode electrode (16). The method for
starting up the shut down fuel cell power plant (10) includes
the steps of: a. purging the cathode flow field (38) with the
reducing fluid fuel; b. then, directing the reducing fluid fuel
to flow through an anode flow field (28); c. next, terminating
flow of the fuel through the cathode flow field (38) and
directing an oxygen containing oxidant to flow through the
cathode flow field (38); and, d. finally, connecting a primary
load (70) to the fuel cell (12) so that electrical current flows
from the fuel cell (12) to the primary load (70).
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trolling flow of hydraulic fluid between the first and second
hydraulic chambers, controls movement and positioning of
the mechanical objects which may be secured to a load.
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(&) ABSTRACT

The invention is a fuel cell with an electrolyte dry-out barrier
to restrict loss of water from the electrolyte. The fuel cell
includes: an anode catalyst and a cathode catalyst secured to
opposed sides of an electrolyte; an anode flow field disposed
adjacent the anode catalyst for directing the reducing fluid to
pass adjacent the anode catalyst, and a cathode flow field
disposed adjacent the cathode catalyst for directing the
process oxidant stream to pass adjacent the cathode catalyst;
and, an anode electrolyte dry-out barrier secured between
the electrolyte and the anode flow field for restricting
transfer of water from the electrolyte into the anode flow
field. The anode electrolyte dry-out barrier extends from
adjacent an entire reducing fluid inlet and along an entire
reducing fluid flow path a distance that is adequate for the
reducing fluid stream flowing through the anode flow field to
become saturated with water. The fuel cell may also include
a cathode electrolyte dry-out barrier secured between the
electrolyte and the cathode flow field. The anode and/or
cathode electrolyte dry-out barriers may consist of poly-
meric sealants coating or impregnating barrier regions of
porous layers between the electrolyte and the anode and/or
cathode flow fields.
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57 ABSTRACT

A pull spreader for spreading a surface material such as
asphalt on a path. The pull spreader includes an open-
bottomed frame having a first side wall and an opposed
second side wall, a front wall extending between the first and
second side walls, a screed wall opposed to the front wall
and extending between the first and second side walls so that
the first and second side walls, front wall and screed wall
define a storage chamber for the surface material, wherein
the storage chamber has an inlet area defined between top
edges of the side walls, front wall and screed wall that is
about the same as or smaller than a discharge area of the
storage chamber defined between bottom edges of the side
walls, front wall and screed wall which bottom edges are
adjacent the path over which the pull spreader travels. The
pull spreader also includes at least one steering wheel
secured to a front frame extension extending from the front
wall in a direction away from the storage chamber. A pull
coupling is also secured to the front frame extension so that
the pull spreader may be pulled and steered along the path
by a cable secured to the pull coupling. The pull coupling
may be a power winch and a power source for the winch. A
screed discharge secured to the frame forms the surface
material as the pull spreader is pulled along the path.
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(57) ABSTRACT

A fuel cell with a direct antifreeze impermeable cooler plate
is disclosed for producing electrical energy from reducing
fluid and process oxidant reactant streams. The fuel cell
includes an electrolyte secured between an anode catalyst
and a cathode catalyst; an anode flow field secured adjacent
the anode catalyst for directing the reducing fluid to pass
adjacent the anode catalyst; a cathode flow field secured
adjacent the cathode catalyst for directing the process oxi-
dant stream to pass adjacent the cathode catalyst; a direct
antifreeze impermeable cooler plate secured in heat
exchange relationship with the cathode flow field; and a
direct antifreeze solution passing through the cooler plate for
controlling temperature within the fuel cell. The direct
antifreeze solution is an organic antifreeze solution that is
not volatile at cell operating temperatures. A preferred direct
antifreeze solution is an alkanetriol selected from the group
consisting of glycerol, butanetriol, and pentanetriol having
favorable low volatility and high surface tension character-
istics. The direct antifreeze impermeable cooler plate may be
constructed of any material that is impermeable to liquid and
compatible with a fuel cell operating environment such as
plated metals, or in a preferred embodiment, the cooler plate
may be a fine pore commercial graphite material.
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7 ABSTRACT

The invention is a pry-proof gun port for shielding a gun
whenever the gun port is in a closed position and for
permitting the gun to be discharged through the gun port
whenever the gun port is in an open position. The gun port
includes a frame mountable to a support structure such as a
currency transport vehicle, the frame including an exterior
mount plate that defines a discharge port dimensioned to
support a closure shield. A push rod has an exterior end
secured to a peripheral region of the closure shield and an
intermediate portion passing through a chamber of the
frame. The push rod moves axially to position the closure
shield out of the discharge port, and the push rod then rotates
the closure shield away from the discharge port to place the
gun port in the open position. A lock rod interacts between
a shoulder of the chamber of the frame and a lock shaft
coaxial with and within the push rod to restrict opening of
the closure shield from the exterior mount plate. An operator
must move the lock shaft toward the exterior mount plate
before moving the push rod so that the lock rod moves out
of abutment with a shoulder of a chamber of the frame to
allow the push rod to move the closure shield out of the
discharge port.
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(57) ABSTRACT

The invention is a direct antifreeze solution concentration
control system for a fuel cell power plant that controls a
concentration of a direct antifreeze within a direct antifreeze
solution cooling fluid within the plant. The concentration
control system includes at least one fuel cell; a thermal
management system that controls a temperature within the
fuel cell including a porous water transport plate secured in
direct fluid communication with a cathode catalyst of the
fuel cell, wherein the direct antifreeze solution passes
through the water transport plate; a water recovery device in
fluid communication with a process exhaust stream exiting
the fuel cell for recovering water from the process exhaust
stream; and, a process exhaust by-pass line in fluid commu-
nication between the fuel cell and a plant exhaust vent that
selectively directs some or all of the process exhaust stream
to by-pass the water recovery device and to pass out of the
plant through the plant exhaust vent. Whenever water recov-
ery by the water recovery device exceeds a specified maxi-
mum rate, the process exhaust by-pass line directs the
process exhaust to by-pass the water recovery device and
thereby restrict dilution of the direct antifreeze solution. The
concentration control system may also include a boiler in
fluid communication with the thermal management system
that boils the direct antifreeze solution to produce steam for
selectively directing steam out of the power plant through a
steam exhaust vent.

24 Claims, 2 Drawing Sheets
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(57) ABSTRACT

The invention is an operating system for a fuel cell power
plant that includes at least one fuel cell for producing
electrical energy from a reducing and oxidant fluid and fuel
processing components including a reformer and a burner
for processing a hydrocarbon fuel into the reducing fluid,
and a direct mass and heat transfer device secured in fluid
communication with both a process oxidant stream and a
plant exhaust passage, so that the device directly transfers
mass such as water exiting the plant in a plant exhaust
stream back into the plant within the process oxidant stream.
The invention also includes a split oxidant passage that
directs the process oxidant stream through the fuel cell and
a reformer feed portion of the process oxidant stream into
fluid communication with the fuel processing components.
The system may also include an anode exhaust passage that
directs an anode exhaust from the fuel cell into the burner,
then directs the oxidized anode exhaust stream from the
burner in heat exchange relationship with the reformer feed
portion.
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(57) ABSTRACT

The invention is a humidification system for a fuel cell
power plant. The system includes at least one fuel cell
comprising a coolant flow field adjacent the cathode flow
field. The coolant flow field includes a coolant inlet, a
coolant outlet, and a split-path coolant distribution channel
between the coolant inlet and outlet. The split-path distri-
bution channel directs some of the coolest portion of the
coolant stream to flow adjacent the cathode inlet and some
of the coolest portion to flow adjacent the cathode outlet.
The humidification system lowers a temperature of the
process oxidant stream adjacent the cathode inlet, thereby
increasing relative humidity of the stream in the cathode
flow field adjacent the cathode inlet.
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(57) ABSTRACT

A direct antifreeze cooled fuel cell is disclosed for producing
electrical energy from reducing and process oxidant fluid
streams that includes an electrolyte secured between an
anode catalyst and a cathode catalyst; a porous anode
substrate secured in direct fluid communication with and
supporting the anode catalyst; a porous wet proofed cathode
substrate secured in direct fluid communication with and
supporting the cathode catalyst; a porous water transport
plate secured in direct fluid communication with the porous
cathode substrate; and, a direct antifreeze solution passing
through the porous water transport plate. In operation of the
fuel cell, because product water generated electrochemically
at the cathode catalyst flows away from the cathode catalyst
into the cathode substrate and into the water transport plate
and because the cathode substrate is wetproofed, the anti-
freeze solution passing through the water transport plate
remains essentially within this plate. In a preferred
embodiment, the antifreeze solution passing through the
water transport plate may be directed to flow at a pressure
less than that of the oxidant stream passing adjacent the
cathode substrate.
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(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 7 ABSTRACT
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power plant having at least one fuel cell and a coolant loop
(21) Appl. No.: 09/201,262 with a coolant reservoir and coolant passages for directing a
. coolant fluid through the fuel cell. An air conditioning unit
(22) Filed Nov. 30, 1998 is provided for directing a refrigerant to a first heat
(51) Imt. CL7 e HO1M 8/00 exchanger that cools secondary process air and for directing
[62) N UE-T © 429/13; 429/26 water condensed from the secondary process air to the
(58) Field of Search 429 /26, 19. 13 coolant reservoir. The air conditioning unit also directs the
> refrigerant to a second heat exchanger that cools the coolant
(56) References Cited fluid within the coolant loop, and to a third heat exchanger
that cools a plant exhaust stream exiting the plant. Water
U.S. PATENT DOCUMENTS condensed from the plant exhaust is also directed from the
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429/26 oxidant stream. A coolant loop directs a coolant fluid from
a coolant reservoir through a coolant passage to the fuel cell
(56) References Cited and back to the reservoir. A process exhaust passage receives
a cathode exhaust stream from the fuel cell and directs the
U.S. PATENT DOCUMENTS stream away from the fuel cell and into a hydride bed cooler
4,155,712 * 5/1979 Taschek .ocoeoieeireneeieeeeninne 422/239 that passes the stream in heat exchange relationship with a
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5,728,483 = 3/1998 Fujitani et al. .oovvvvvonn... 429/19 X so that each pair of hydride beds operates in alternating
regeneration and cooling modes.
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_ fine pore enthalpy exchange barrier is positioned in contact
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(58) Field of Search ............ccccooee. 429/13, 22,24, ~ Plant so that water and heat exchange from the exhaust
429 /25’ 26, 3 4; stream directly into the process oxidant inlet stream to heat
T and humidify the stream as it enters the plant. The liquid
(56) References Cited transfer medium may include water, aqueous salt solutions,
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(&9)) ABSTRACT
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 The invention is an improved ground anchor for securing an
U.S.C. 154(b) by 0 days. anchor cable to the ground. The ground anchor includes a
body having a cable mount surface and an opposed drive rod
(21) Appl. No.: 09/411,816 surface, and a drive end defining a curled tip with a guide
] end opposed to the drive end defining first and second guide
(22) Filed: Oct. 1, 1999 forks. An anchor cable mount projects from the cable mount
7 surface of the body about midway between the drive an
(51) I0te CL7 e E02D 5/80 face of the body about midway b he drive and
. uide ends. The curled tip defines a guide bore, the first an
(52) US. CL s 405/259.1; 52/163 ~ 8uide ends. The curled tip defines a guide bore, the first and
. second guide forks define a drive rod slot, and the curled t1
(58)  Field of SArch .....o.rvoer.. 405/172, 244 d guide forks define a drive rod slot, and the curled tip
405/259.1: 52 /165—166, and guide forks extend from the drive rod surface in the
o same or first direction so that a drive rod may pass through
(56) References Cited the drive rod slot into the guide bore. The anchor cable
mount extends away from the cable mount surface in a
U.S. PATENT DOCUMENTS second direction opposed to the first direction so that the
4.574.539 3/1986 Deike $2/163 cable mount does not interfere with the drive rod passing
4611446 9/1986 Beavers of al. . 52/163 through the drive rod slot and guide bore. In alternative
4688360  8/1987 Luong et al. ..o 527166 ~ embodiments of the present ground anchor, the drive end or
4,738,063  4/1988 AISOD weoovvveeerrereereecerersrne. 52/163 guide end of the body define extraction cable mounts
4,993,870 2/1991 Bridgewater .. 40521 dimensioned to receive an extraction cable. The guide bore
5,123,779 6/1992 Miller ................ 405/19 and drive rod slot provide for use of any drive rod narrow
5,171,108 12/1992 Hugron ............. 405/259.1 enough to rest in the drive rod slot and having a pointed tip
?é;g’ggi ;j gg; glelmke et a:~ 1 405/225/16;; that engages but does not pass through the guide bore.
,625, * apman et al. .......... .

* cited by examiner
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7 ABSTRACT

A dual coolant loop fuel cell power plant is disclosed that
includes at least one fuel cell for producing an electric
current from a reducing fluid and an oxidant stream, wherein
the fuel cell includes an electrolyte secured between an
anode catalyst and a cathode catalyst. An anode flow field is
defined adjacent the anode catalyst and extends between a
reducing fluid inlet and a reducing fluid outlet. A cathode
flow field is defined adjacent the cathode catalyst and
extends between an oxidant inlet and an oxidant outlet. A
reaction zone is defined within the anode and cathode flow
fields co-extensive with the anode and cathode catalysts, and
a condensation zone is defined extending from the oxidant
outlet into the anode and cathode flow fields. A primary
coolant loop directs a circulating primary coolant stream
through the reaction zone of the fuel cell, and into a primary
heat exchanger to remove heat from the reaction zone, and
a secondary coolant loop directs a circulating secondary
coolant stream through the condensation zone of the fuel
cell, and into a secondary heat exchanger to remove heat
from the condensation zone, and thereby condense water
vapor in the oxidant stream and reducing fluid passing
through the condensation zone. An air conditioning unit
directs a refrigerant to the secondary heat exchanger to cool
the circulating secondary coolant stream.
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The invention is a memory card protective carrier for

(21) Appl. No.: 09/547,268 carrying memory cards and for protecting data transfer ports
. of the cards. The carrier includes a back frame secured

(22)  Filed: Apr. 11, 2000 adjacent a front frame having at least one memory card

(51) INt. CL7 oo B65D 85/30  sleeve between the back and front frames. The card sleeve
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206/1.5, 555, 451, 454, 459.5, 456, 309.2 top, bottom and inside struts cooperate to define a card slot
ToTTmmm me mmm m me dimensioned to house a memory card so that top and bottom

(56) References Cited edges of the card are adjacent the top and bottom struts. The
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U.S. PATENT DOCUMENTS window and includes a positioning guide adjacent the top

4,651,872 3/1987 Joyce . strut in the shape of an asymmetrical corner dimensioned to
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4,776,463 1071988 Press . frame that extends from adjacent the top strut toward the

4,957,205  9/1990 Rose, Jr. .
5,224,599  7/1993 Uchida .
5318222  6/1994 Bartlett .

bottom strut a distance that is adequate to overlie and protect
data transfer ports of the memory card whenever the

5385935 1/1995 Tkebe et al memory card is positioned within the card slot with the
5407073 4/1995 Uchida . asymmetrical corner of the memory card adjacent the asym-
5,445,264 8/1995 Uchida . metrical corner of the window perimeter.
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[22] Filed: Jul. 23, 1998
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Power Plants for Automotive Applications”, Written on Nov.
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01887, (See, Figs. 1, 16, 28, and pp. 58-60).
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Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

[57] ABSTRACT

An alcohol and water recovery system for a direct aqueous
alcohol fuel cell power plant includes at least one direct
aqueous alcohol fuel cell for producing electrical energy,
and a direct alcohol and water transfer device for recovering
alcohol and water leaving the plant and transferring the
recovered alcohol and water back into the plant. The direct
alcohol and water transfer device passes a process oxidant
stream upstream of the plant in mass transfer relationship
with a plant exhaust stream that includes aqueous alcohol
fuel and process oxidant fluid streams that have passed
through the fuel cell, so that alcohol and water in the plant
exhaust stream transfer directly through a mass transfer
medium of the device to the process oxidant stream entering
the fuel cell. The device includes a separator housing for
supporting the transfer medium and for preventing bulk
mixing of the streams. An exemplary mass transfer medium
such as a liquid water portion of a water saturated polyfluo-
rosulfonic ionomer selectively sorbs fluid substances con-
sisting of polar molecules such as alcohol and/or water
molecules from the plant exhaust stream containing polar
and non-polar molecules, and desorbs the polar molecules
into the process oxidant stream to directly recover and
transfer alcohol fuel and water leaving the plant back into
the fuel cell, and to thereby also humidify and add heat to the
process oxidant stream.
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FOR A FUEL CELL POWER PLANT
Inventors: Richard D. Breault, North Kingstown,
R.I1; Thomas F. Fuller, Glastonbury;
Leslie L. Van Dine, Manchester, both
of Conn.
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[57] ABSTRACT

A mass transfer composite membrane for use with a fuel cell
power plant includes a transfer medium core between
opposed, rigid, porous support sheets. An inlet surface of the
composite membrane is positioned in contact with an oxi-
dant inlet stream of a fuel cell power plant, and an opposed
exhaust surface of the composite membrane is positioned in
contact with an exhaust stream exiting the fuel cell power
plant to recover mass such as water from the exhaust stream
and transfer it into the oxidant inlet stream entering the fuel
cell. The transfer medium core may comprise any of a
variety of materials for sorbing a fluid substance consisting
of polar molecules such as water molecules from a fluid
stream consisting of polar and non-polar molecules. A
preferred transfer medium core is an ionomeric membrane
such as a water saturated polyfluorosulfonic acid ionomer
membrane. The porous support sheets may comprise a
reinforcing fiber with a thermoset resin, such as a carbon
sheet with a phenolic resin, or a glass fiber with an epoxy
resin, wherein the sheets are thermoset into a rigid configu-
ration. The mass transfer composite membrane may be a flat
or a mounded layer defining protrusions and depressions. A
plurality of the mounded layer membranes may be disposed
within a frame in mirror-image association wherein protru-
sions and depressions formed by the mounds of adjacent
membranes contact each other to define serpentine passages
for the inlet and exhaust streams.

16 Claims, 6 Drawing Sheets
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[57] ABSTRACT

A method of selective corrosion rate analysis is shown for
generating an inspection and replacement schedule for a
fluid processing plant. The method includes the steps of
identifying a system from a division of the plant into one or
more systems wherein each system has mechanical compo-
nents that are expected to experience a common corrosion
environment, and wherein each system has at least one
thickness measurement location for performing thickness
inspections. The next steps are establishing system corrosion
data for each thickness measurement location and running
the data through a plurality of corrosion engineering models.
Running the corrosion engineering models includes coordi-
nating the system corrosion data of the thickness measure-
ment locations into a plurality of physical relationship data
groups, and applying a plurality of statistical distribution/
goodness-of-fit tests to each physical relationship data
group. The final step is selecting a best fitting corrosion
engineering model for generating an inspection schedule for
the fluid containment components within each system of the
plant. In a preferred embodiment of the method of selective
corrosion rate analysis, the step of running the corrosion
engineering models includes the additional step of identify-
ing sub-populations within the application of the statistical
distribution/goodness-of-fit tests so that identification of
such sub-populations assists the user in identifying unknown
corrosion mechanisms, and establishing specific inspection
schedules for the sub-populations.

20 Claims, 3 Drawing Sheets
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United States Patent [

US006042438A

11] Patent Number: 6,042,438

Dean (451 Date of Patent: Mar. 28, 2000
[54] ERGONOMIC CANOE PADDLE 092320  2/1983 U.S.SR. ccoccnvevnevencrecrcnnennn. 4407101
[76] Inventor: W. Clark Dean, 43 Northgate, Prjmary Examiﬂer_stephen Avila
Simsbury, Conn. 06070 Attorney, Ageni, or Firm—Malcolm J. Chisholm, Jr.

[21] Appl. No.: 09/271,560 [57] ABSTRACT
[22] Filed: Mar. 18. 1999 The invention is an ergonomic canoe paddle. The paddle
’ includes a shaft having a shear side and an opposed drag
[51] Inte CL7 oo B63H 16/04 side, a blade having a shear surface and an opposed drag
[52] U.S. CL oo snessissienns 440/101; 416/74 surface, wherein the blade is secured to a bottom end of the
[58] Field of Search ... 16/110 R, DIG. 12, shaft so that the shear surface of the blade is secured to the
440/101; 416/74; D12/215 shear side of the shaft and the drag surface of the blade is
secured to the drag side of the shaft, and a handle secured to
[56] References Cited a top end of the shaft. The handle includes a central grip bar

U.S. PATENT DOCUMENTS

D. 343,608  1/1994 Nazara ........covevnienennen.

1,648,354 11/1927 Lied woovvveoorerercreree oo
2,709,493  5/1955 Hupp ...
3,324,490 671967 Jewelt ...
3,330,245 7/1967 Klabunde ..
3,970,032  7/1976 Phillips .....
4,133285 1/1979 Phillips .....
4,303,402 12/1981 Gooding ....
4,664,637 5/1987 Loerch ...
4,673,361 671987 Harvey ...... .
4,701,142 1071987 MEITitl weoovoereeeeeeeeereerereereneen,

FOREIGN PATENT DOCUMENTS
749730 7/1980 U.SS.R. .

D12/215
16/110 R

.. 16/110 R

.. 115/24.1
.. 115/24.1
... 440/101
... 440/101
.. 440/101

440/101

440/101

26

secured to the top end of the shaft, a right grip stem and a
left grip stem secured to opposed ends of the grip bar. The
right and left grip stems extend away from the shaft in a
direction that is both about twenty degrees from a plane
perpendicular to a longitudinal axis of the shaft, and that is
also away from the drag side of the shaft about sixty-five
degrees from a plane roughly parallel to the shear surface of
the blade. The right and left grip stems are dimensioned to
receive a user’s grip so that when a user wraps a hand around
either right or left grip stem, the blade is disposed in an
angular alignment that compensates for non-linear thrust of
the paddle as the shear surface of the blade shears water to
propel a canoe through the water.

16 Claims, 5 Drawing Sheets




United States Patent [

Meier et al.

US006039572A

6,039,572
Mar. 21, 2000

[11] Patent Number:
(451 Date of Patent:

[54] FLOAT PLATFORM FOR AQUATIC
INSTRUCTION AND THERAPY

[76] Inventors: William R. Meier; Maureen E. Meier,
both of Star Rte. 62, Box 18B, Great
Barrington, Mass. 01230

[21] Appl. No.: 09/179,772
[22] Filed: Oct. 27, 1998
[51] Inte CL7 oo A63B 69/12
[52] US.Cl .o 434/254; 441/130; 441/132
[58] Field of Search ... 434/247, 254,
446/153, 160, 161; 482/1, 2, 3, 4, 5, 6,
7, 8,9, 55, 901; 441/39, 125, 126, 129,
130, 132
[56] References Cited
U.S. PATENT DOCUMENTS
1,555,589  9/1925 Lafarina ....cc..cccceevceevncennnnne 441/132
1,562,276 11/1925 Assenzio ... ... 441/132
2,814,055 11/1957 BUIDS weovoeoreereeeereersoeseeereeessoenenan 9/21
2,980,927 4/1961 Waters ...... o 4417132
3,117,327  1/1964 Mathew .... o 4417132
4,358,866 11/1982 Rhodes ...... ... 114/363
4,650,432 3/1987 Sainsbury ...........ccienne. 441/35
5,360,360 11/1994 Peterson .... ... 441/130
5,439,405  8/1995 Storey ... .o 441/127
5,628,658  5/1997 Clifford .....cccccoeiviviiiiinnnnnns 441/130
134
20 ~

10

14

Primary Examiner—Robert A. Hafer
Assistant Examiner—Xurt Fernstrom
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

[57] ABSTRACT

The invention is a float platform for aquatic instruction and
therapy for use in swim training facilities that includes three
basic components, a frame and first and second flotation
arms. The frame has a base platform with a first end wall, a
second end wall and a back wall secured between the first
and second end walls and extending above the base platform
and cooperate to partially surround a user support area on the
base platform. An unrestricted entry-exit is defined between
the first and second end walls above a front edge of the base
platform opposed to the back edge of the platform. The first
and second flotation arms are detachably secured to top
edges of the first and second end walls so that the top edges
of the end walls float near a surface of the water above the
base platform that is below the surface of the water, thereby
enabling users on the support area to be partially supported
above the surface of the water and enabling users to readily
enter and exit the support area through the unrestricted
entry-exit. In an alternative embodiment, the base platform
may be secured at variable positions to the end walls and
back wall to deploy the float platform in swim-training mode
or a therapy mode.

17 Claims, 3 Drawing Sheets
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US006024848A

United States Patent [ [11] Patent Number: 6,024,848
Dufner et al. [45] Date of Patent: Feb. 15, 2000
[54] ELECTROCHEMICAL CELL WITH A [57] ABSTRACT

POROUS SUPPORT PLATE
An improved electrochemical cell such as a fuel cell is

[75] Inventors: Bryan Franz Dufner, West Hartford, disclosed including a porous support plate for enhancing
Conn.; Richard David Breault, North transport of fluids throughout the cell and for enhancing
Kingstown, R.I. capacitance and transient response capability of the cell. The

electrochemical cell includes an electrolyte having opposed
major surfaces with an anode and a cathode electrode
supported in intimate contact with the opposed major sur-
faces. A porous support plate is secured adjacent each

[73] Assignee: International Fuel Cells, Corporation,
South Windsor, Conn.

[21] Appl. No.: 09/060,583 electrode, and each porous support plate includes a contact
[22] Filed: Apr. 15, 1998 bi-layer in intimate contact with the electrode. Each contact
bi-layer is comprised of a hydrophobic phase including a

[51] Imt. CL7 e C25B 9/00; HO1M 8/10; mixture of carbon black and a hydrophobic polymer defining
HO1IM 2/14 a network of hydrophobic gas passages and each contact

[52] US.CL e 204/252; 204/263; 204/283, bi-layer also includes a hydrophilic phase including a mix-
429/33; 429/39 ture of carbon black and a proton exchange resin defining a

[58] Field of Search ......................... 204/283, 252, network of hydrophilic liquid passages integrated through-

204/254-258, 263-266; 429/34—40 out the contact bi-layer. Each porous support plate also

includes a porous substrate layer adjacent and supporting the

[56] References Cited contact bi-layer. A method of manufacture of the porous
support plate includes the steps of preparing a hydrophobic

U.S. PATENT DOCUMENTS phase compound, preparing a hydrophilic phase compound,

4,038,463  7/1977 Larmarine et al. ..ooovroveerveren... 429/44  mixing and filtering the two compounds to form a contact
4,345,008  8/1982 Breault .......ocoocooeeeevereeeerennne. 429/26 bi-layer, transferring the contact bi-layer onto a porous
4,826,742 5/1989 REISET eevevreureeieieieieeriieeeeineens 429/33 substrate layer to form a porous support plate. An alternative
5,372,689 12/1994 Carlson et al. .......... 204/283 X method includes an additional step of activating the contact
5,480,735 1/1996 Landsman et al. .ocoovnrienenerses 429/13 bi-layer in an acid bath at controlled electrical potentials to

5,650,058  7/1997 Wenske et al. ..................... 204/283 X enhance capacitance of the cell.

Primary Examiner—Donald R. Valentine

Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr. 14 Claims, 4 Drawing Sheets

30

32 48 0

46 44 36 38 50

62 34

52E \\ or ,/ 68

K T 7 J
| 54E 7

56D
SR 70C
L 54D KA
62 KA

54¢C

528 7 568

;ﬁ 704

64A
548

52A

68




US006007931A

United States Patent
Fuller et al.

[19]

6,007,931
Dec. 28, 1999

Patent Number:
Date of Patent:

[11]
[45]

[54] MASS AND HEAT RECOVERY SYSTEM FOR
A FUEL CELL POWER PLANT
[75] Inventors: Thomas F. Fuller, Glastonbury; Paul
R. Margiott, South Windsor; Leslie L.
Van Dine, Manchester, all of Conn.
[73] Assignee: International Fuel Cells Corporation,
South Windsor, Conn.
[21] Appl. No.: 09/103,908
[22] Filed: Jun. 24, 1998
[51] Int. CLS ..., HO1M 8/00; HO1M 8/04,
HO1M 8/18; HO1M 2/00
[52] US. ClL e 429/13; 17/20; 17/26,
17/34
[58] Field of Search ...................... 429/13, 17, 20,
429726, 34
[56] References Cited
U.S. PATENT DOCUMENTS
5,316,870  5/1994 OZA ovvveoooevererereerereesereee 429/26 X
5,344,721  9/1994 Sonai et al. .... .. 429/26 X
5,401,589  3/1995 Palmer et al. ..coceeovenvrevernienncene 429/13
5,503,944  4/1996 Meyer et al. ... .. 429/13
5,542,968 8/1996 Belding et al. .....cccoveeeininnnne. 96/125
5,573,866 11/1996 Van Dine et al. .... e 429/13
5,660,048  8/1997 Belding et al. ... .. 62/94
5,851,689 12/1998 Chen ..cccceeveieeveienreeeereececenneee 429/13

OTHER PUBLICATIONS

P.C.T. International Application No. WO 99/05741 Pub-
lished on Feb. 4, 1999,

Printed article entitled “Feasability Study of SPE Fuel Cell
Power Plants for Automotive Applications”, written on Nov.
17, 1981 by General Electric Corporation, Direct Energy
Conservation Programs, 50 Fordham Rd., Wilmington, MA
01887, (See, Figs. 1, 16, 28, and pp. 58—-60.)

Printed article entitled “Making Fuel Cells Cheaper, Lighter
and Smaller”, by Ron DuBose in a publication of the
Emprise Corporation of Marietta GA 30067 Which publi-
cation is entitled “Electric & Hybrid Vehicle Technology
97”7, was published in 1997, and has no page or periodical
numbers. (No Month).

Primary Examiner—Donald R. Valentine
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

[57] ABSTRACT

A mass and heat recovery system for a fuel cell power plant
includes at least one fuel cell for producing electrical energy,
hydrocarbon fuel processing components for producing a
hydrogen rich reducing fluid for the fuel cell, and a direct
mass and heat transfer device for recovering mass and heat
such as water vapor leaving the plant. The fuel processing
components include an auxiliary burner that provides heat to
generate steam and a reformer that receives the steam mixed
with a hydrocarbon fuel along with a small amount of air and
converts the mixture to a hydrogen rich stream appropriate
for supplying hydrogen to the anode electrode. The direct
mass and heat transfer device passes a process oxidant
stream upstream of the plant in mass transfer relationship
with a plant exhaust stream that includes both a cathode
exhaust stream and an anode exhaust stream wherein the
anode exhaust stream has first been burned in the auxiliary
burner so that mass and heat such as water vapor in the plant
exhaust stream transfer directly through a mass transfer
medium of the device to the process oxidant stream entering
the plant. The device includes a separator housing for
supporting the transfer medium and for preventing bulk
mixing of the streams. An exemplary transfer medium such
as a liquid water portion of a water saturated polyflourosul-
fonic ionomer selectively sorbs a fluid substance consisting
of polar molecules such as water molecules from a fluid
stream containing polar and non-polar molecules.

20 Claims, 1 Drawing Sheet
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US005998058A

United States Patent [ [11] Patent Number: 5,998,058
Fredley [45] Date of Patent: Dec. 7, 1999
[54] POROUS SUPPORT LAYER FOR AN [57] ABSTRACT
ELECTROCHEMICAL CELL
An improved porous support layer is disclosed for use in an
[75] Inventor: Robert Raymond Fredley, Tolland, electrochemical cell such as a fuel cell having a proton
Conn. exchange membrane (“PEM™) as an electrolyte. In a pre-
) ferred embodiment the porous support layer is positioned
[73] Assignee: Internaqonal Fuel Cells Corporation, near and in fluid communication with an electrode to facili-
South Windsor, Conn. tate fluid transport to and away from each electrode. Each
such porous support layer includes hydrophobic pores and
[21] Appl. No.: 09/067,882 hydrophilic pores integrated throughout the layer, wherein
aod the hydrophobic pores are coated with a hydrophobic sub-
[22]  Filed: Apr. 29, 1998 stance and include about 75 percent to about 95 percent of
[51] Int. CL® oo HO1M 4/86 the total pore volume of the porous support layer, and the
[52] U.S.Cl oo, 429/44; 429/40; 429/41,  hydrophilic pores comprise about 25 percent to about 5
429/42; 429/245; 204/296; 29/592.1 percent of the total pore volume of the porous support layer.
[58] Field of Search .........oocvvveenenee. 429/40, 41, 42, The hydrophobic pores of the porous support layers facili-
429/44, 245; 204/296; 29/592.1 tate gas transfer and restrict liquid water absorption into the
hydrophobic pores, while the hydrophilic pores facilitate
[56] References Cited simultaneous liquid water transport through the layers. A
method of manufacture of the porous support layer includes
U.S. PATENT DOCUMENTS the steps of filling about 25 percent to about 5 percent of the
3,457,113 7/1969 DEIbert oo eovmrvvrorrsros oo 136/86  pore volume of a carbon fiber substrate layer with a blocking
3,905,832 971975 Tr0CCiOla wvveeeeveereeeeeerrererrenes 136/86 ~ material; applying a hydrophobic substance to the
4,038,463  7/1977 Lamarine et al. ....cccooveerrerenrnen 429/44 remaining, unfilled pore volume of the substrate layer; and
4345008  8/1982 Breault .....o.coocoeeeirenerreeeennnnas 429/26 heat treating the dried substrate at a temperature adequately
4,826,742 5/1989 REISET .eevvercveerecrrerieenecereneveenens 429/33 high to volatilize or decompose the blocking material and
5,480,735 1/1996 Landsman et al. .......cccccoeeenee. 429/13 fuse the hydrophobic substance to coat the hydrophobic
5,620,807 471997 Mussell et al. ......ccooormrrrrrnerernns 429533 bores to produce the porous support layer.
Primary Examiner—Aaron S. Phasge
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr. 16 Claims, 3 Drawing Sheets
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United States Patent

US005950934A

[19] [11] Patent Number: 5,950,934

Podesta et al. [45] Date of Patent: Sep. 14, 1999
[54] CEMENT MIXER SAND SPREADER [57] ABSTRACT

[76] Inventors: Robert J. Podesta, 955 Northfield Rd., The invention is a cement mixer sand spreader for applying

Woodmere, N.Y. 11598; Alexander a sand mixture to a roadway to enhance friction for motor-

Cicciari, 249 Bronte Trace, Virginia ized traffic passing over the roadway and to simultaneously

Beach, Va. 23462 lower a freezing temperature of the ice and/or snow on the

roadway. One form of the invention includes two major

. components. The first is a self-propelled cement mixer

[21] Appl. No.: 09/040,493 vehicle having a powered barrel for rotatably storing the

[22] Filed Mar. 18, 1998 sand mixture, wherein the barrel defines a discharge outlet

o for discharging the sand mixture upon rotation of the barrel

[51] Int. CL® e E01C 19/20 in a discharge direction. The second is a sand spreader

[52] US. CL ... - 239/663; 239/650; 239/681 having a hopper secured adjacent the discharge outlet of the

[58] Field of Search ...........cccccevevnnne. 239/651, 657, cement mixer for receiving the sand mixture discharged out

239/663, 668, 670, 681, 687, 650 of the barrel, the sand spreader also having a powered

spinner plate rotatably secured adjacent a discharge end of

[56] References Cited the hopper for spreading the sand mixture over a roadway

whenever the sand mixture passes through the hopper and

U.S. PATENT DOCUMENTS contacts the rotating spinner plate. In other forms of the

3,402,805  9/1968 SPEllman .....ooooccoerrrorrvomerrr. 198130 ~ invention, the cement mixer sand spreader also includes a

3:610;539 10/1971 van der Lely ... . 239/657 drop chute positioned between the hopper and spinner plate,

4,442,979 471984 Kupper ...om...... o 239/656 wherein the drop chute is detachable from the hopper to

4,491,275 1/1985 Holsworth . ... 239/663 facilitate securing the sand spreader to the cement mixer.

4,757,918  7/1988 Ottewel .....cocevevieeeirererieeeeennene 222/139 The drop chute may also include a mounting post dimen-

5,067,818 1171991 HOWE ceveovveeeenieeeeeniieeieeeeiieeenn 366/46 sioned to slide into a standard pinnacle mount on known

Primary Examiner—Andres Kashnikow
Assistant Examiner—David Deal
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

cement mixers, which pinnacle mount supports standard
cement flow chutes secured to known cement mixers.

12 Claims, 4 Drawing Sheets
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5,942,350
Aug. 24, 1999

US005942350A

Patent Number
Date of Patent
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United States Patent [

Leaderman

US005941409A

5,941,409
Aug. 24, 1999

[11] Patent Number:
(451 Date of Patent:

[54] TEAPOT CUP

[76] Inventor: Richard N. Leaderman, 82

Tanglewood Dr., Longmeadow, Mass.

01106
[21] Appl. No.: 08/908,684
[22] Filed: Aug. 7, 1997
[51] Tnt. CLS e B65D 47/00
[52] US.CL ... ... 220/717; 220/703
[58] Field of Search ...........cccoeeeeee. 220/771, 717,
220/703, 661
[56] References Cited
U.S. PATENT DOCUMENTS
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2,646,200  7/1953 ALKINS .eorceevvericrieeiceeceeane 220/703 X
5,542,670 8/1996 Morano ........ccceeeieevienenen. 220/711 X
5,702,025 12/1997 Di Gregorio ....cccceeeveeveveveenene. 220/717

Primary Examiner—Steven Pollard
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[57] ABSTRACT

A teapot cup is shown for brewing and drinking a heated
beverage such as tea. The teapot cup includes a cup body
having a cup base and a cup wall surrounding the base to
define a liquid chamber. A drinking spout is secured to the
cup wall and defines a liquid passage extending between a
screened entry passage secured to the cup body adjacent the
cup base and a mouthpiece positioned adjacent a top edge of
the cup wall. The drinking spout includes a lip flair secured
to the mouthpiece. Openings in the screened entry passage
are dimensioned to permit flow of liquid into the liquid
passage, but to restrict passage of particles having a length
of a longest axis greater than one millimeter, such as tea
leaves. A cup handle is secured to the cup wall and is
positioned within a handle range that is between thirty-five
degrees and one-hundred and thirty-five degrees from the
drinking spout. In use of the teapot cup, a user selects a
desired type and amount of dry tea leaves, and stirs them into
hot water within the liquid chamber. When the tea beverage
has reached a desired strength, the user lifts the cup body by
the cup handle; places the lip flair of the drinking spout
mouthpiece on the user’s lower lip and tips the cup body to
allow the tea beverage to flow into the user’s mouth through
the spout.

16 Claims, 1 Drawing Sheet
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[54] CHANNELED PULP ROTOR Primary Examiner—Joseph J. Hail, 111

Assistant Examiner—Susan R. Kingsbury

[76] Inventor: Arthur J. Sternby, 450 Williams St., Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

Pittsfield, Mass. 01201

[57] ABSTRACT
[21] Appl. No.: 09/013,088
[22] Filed: Jan. 26, 1998 A channeled pulp rotor for use in a generally cylindrical or
tub shaped pulper apparatus to make a slurry out of a
[51] Int. CLE oo B02B 1/00 mixture of solid and liquid materials for such things as paper
[52] US. Cl oo 241/46-17, 241/4611, making includes a rotor hub having at least one vane

241/292.1; 241/297
[58] Field of Search ..........cc.cccc..... 241/261.2, 261.3,
241/296, 297, 46.17, 46.11, 292.1

extending radially from a central axis of rotation of the rotor
hub. The vane defines an impact surface between opposed
top and bottom surfaces for impacting the solid materials
[56] References Cited upon rotation of the rotor and the impact surface defines a

feed channel. The bottom surface defines a defibrating
U.S. PATENT DOCUMENTS channel continuous with the feed channel so that materials

Re. 5,943  6/1874 Belknap 241/261.2 flowing along or positioned in front of the rotating impact
605,452  6/1898 Rose .......... 241/261.3

8 surface flow into the feed channel and continue from the
777,410 12/1904 Gaisser ....... 241/261.3

2,183,114 12/1939 Bonapace ...... 241/80.4 feed channel to flow into the defibrating channel. In alter-
2,858,990 11/1958 HONEYMAN ..ooovoovoronrenrennenns 241/261.1 native embodiments, the feed channel and defibrating chan-
3,774,853 11/1973 Seifert ......ccoceeveivvviniiciiienens 241/46.11 nels are eccentric to the axis of rotation of the rotor so that
g’ggg’ggz lgﬁgzg ggﬁzfrr:an %i}ﬁgﬂ entries of the feed channel and defibrating channel are closer
3:942:730 3/1976 Coucher ... . 241/248 to the axis of rotation than exits of the channels. Centrifugal
5,054,698 10/1991 Schnell ......cccoooveerereverernnennnn. 241/82.6 forces generated by rotation of the rotor act on the solid
5,085,735  2/1992 NIlSS0D .virvvvrvmrvnirirsnsivnssniennns 162/26 materials to force them through the feed and defibrating
géé%g; i? }gg% \B]?(')V\;I;g etal. . 2411/%23;32; channels where they are sheared by cutting edges of a
5632596 S/1997 ROSS ooosrssorossesmssernen 415/83  MOM-TOtating plate adjacent the defibrating channel as the

vanes rotate with the rotor hub.
FOREIGN PATENT DOCUMENTS

3803-619  8/1988 Germany ... 241/261.2 20 Claims, 5 Drawing Sheets
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[57] ABSTRACT
[21] Appl. No.: 08/401,833

An electroformed sheath is disclosed for protecting com-

]
[22] Filed: Mar. 10, 1995 posite components of a part, such as a fan blade of a modern
[51] INte CLO woooiererereensesssnssses s FO1D 5/14  gas turbine engine. The electroformed sheath includes a
[52] US.CL e 416/224; 416/213 R; 416/241 R; ~ Sheath body having a leading edge; a pressure side and an
205/67 opposed suction side of the body that meet at the leading
[58] Field of Search ... 416/224,213 R,  °dge and extend away from the leading edge lo define a
416/229 A, 241 R: 20’5/67 73’ sheath cavity therebetween; a head section of the body
7 ’ ’ between the leading edge and the sheath cavity; and an
[56] References Cited electrically conductive mandrel insert positioned between
the pressure and suction sides of the body. In manufacture of
U.S. PATENT DOCUMENTS the electroformed sheath, the mandrel insert is secured in an
3,554,874 1/1971 MAtha weoeeeeeeeeeereeeeeeeeees s 20479 @ppropriate mandrel having an exterior surface approxima-

3,628,800 12/1971 Sayre et al 416/224 ing the blade’s airfoil configuration. The leading edge, head
3715286  2/1973 Knapp cereere 20412 section and pressure and suction sides are electroplated
3,802,612 7/1975 Carlson et al. ...... . 416/224 around the mandrel insert so that the insert remains in the

4,111,600  9/1978 Rothman et al. ... 416/224 sheath body after removal of the mandrel. The position
4,156,306 5/1979 Seidel et al. ....coccccereiencniiinencncanne 29/2 occupied by the mandrel defines the sheath cavity, and the
4,501,646 2/1985 Herbert .....occooovveneeiiccniciinnnes 204/4 component parts of the blade are secured within the cavity.
4,564,423 1/1986 Dugan ......ceeeveririnineeieninone 204/12 The mandrel insert enhances electroformation of material
3}238}%22 i/ }ggg %kler Tt al.l """""""""""""""" 4%2/ ;;Z from the electroplate bath around the mandrel insert so that
o / uppel et al. .......... 4 the resulting electroformed sheath has a thickness range
4,781,799 11/1988 Herbert, Jr. et al. ......cccoeeeeeeee 204/9 . . . . .
ratio (being a ratio of the thickness of a thickest part of the
4,902,386  2/1990 Herbert et al. ....cccccviiveiniicinnnincs 204/9 . . . .
4950375  8/1990 Leger .......... o 204224 sheath (e.g., its leading edge) to the thickness of a thinnest

5,674,370 1071997 DUPLEE wvvemeeeeereerereerseeeeeseer. 205/67  part of the sheath (e.g., trailing edges of the pressure or
suction sides)) in excess of 30:1.

FOREIGN PATENT DOCUMENTS
2039526  8/1980 United Kingdom ................... 416/224 10 Claims, 3 Drawing Sheets
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[54] PORTAGE SYSTEM FOR LIGHT 5,547,246 8/1996 TAMDBELt weomvvomeeeeeeeeerese e, 297/129
WATERCRAFT 5,577,457 11/1996 Nichols, Jr. ...cccccovvveiiinnnnnne 114/343
) . . Primary Examiner—Allan N. Shoap
[76] Inventor: Eric H. Knudsen, 755 Tyringham Rd., Assistant Examiner—Gregory M. Vidovich
Lee, Mass. 01238 Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.
[21] Appl. No.: 910,886 [57] ABSTRACT
[22] Filed: Aug. 13, 1997 A portage system for supporting light watercraft such as a
canoe or kayak includes a frame having opposed first and
[51] Int. (:l.6 ........................................................ A45F 3/08 second uprlgh[ arms, a plurahty of cross-struts interconnect-
[52] US.CL . 224/262; 224/263; 224/634, ing the arms, a pair of shoulder straps secured to a cross strut
224/636; 224/153; 114/343; 114/347; 383/3 and a hip belt secured adjacent bottom ends of the upright
[58] Field of Search ..................... 224/153, 581, members to removably secure the frame to a user. First and
224/582, 583, 184, 191, 627, 628, 633-636, second thwart cradles are adjustably secured to top ends of
259-263; 114/343, 347, D12/302; 383/3 the first and second upright arms so that a center thwart of
the watercraft may engage the first and second thwart
[56] References Cited cradles to support the watercraft at varying heights above the

D. 391,916  3/1998 Masters

U.S. PATENT DOCUMENTS

D12/302
224/263

3,282,483 11/1966 Babcock
3,648,907 3/1972 Romney .
3,734,367 5/1973 Jackson .
3,807,804  8/1975 LAWIENCE .cocevreeruceureeeeevennne 224/261
4,099,656  7/1978 Neumann et al. .....cccocceeneeeneenee 383/3
4,357,894 11/1982 Kirk ....ccovuvuirunnne e 1147347

4,593,841 6/1986 Lange .... ... 2247261
4,821,666  4/1989 Ingram .....c.cceceeeveveeecverenenee 114/347
4,844307 7/1989 Rutledge .

4,884,731 12/1989 Sibley .

5,407,112  4/1995 Christodoulou et al. ............... 224/153
5,501,169 371996 DENKET weoevooeereoereers oo 114/347

user. A balance strap is adjustably secured between a bottom
end of an upright arm and a forward attachment point on the
watercraft and tightened at a selected length by a slide
buckle to prevent a rear end of the watercraft from descend-
ing below a selected height above a surface of the terrain the
user is to portage in order to prevent the watercraft from
banging into the obstructions on the surface and interrupting
balance of the user, while enhancing forward visibility of the
user. The thwart cradles can be adjusted to position the
watercraft at one of a variety of heights above the user, the
height being selected depending on the depth of the center
thwart in the watercraft, and/or the length of the craft.

9 Claims, 2 Drawing Sheets
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MEMBRANE

[75] Inventor: James R. Dubé, Boston, Mass.

[73] Assignee: United Technologies Corporation,
Hartford, Conn.
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427/343, 333
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[57] ABSTRACT

The invention is a process for formation of an electrode on
a solid polymer anion exchange membrane to increase rates
of reaction at a reaction surface of the membrane. The
process includes the steps of soaking a polymer anion
exchange membrane in a solution containing an anionic
entity wherein a desired metal catalyst is contained within
the anionic entity so that anions containing the metal catalyst
exchange into the membrane by electrostatic attraction, and
exposing the membrane to a reducing agent so the metal
catalyst is reduced to a metallic form to become physically
secured at a reaction surface of the membrane to thereby
form the electrode adjacent the reaction surface. In prepa-
ration of an electrode on an anion exchange membrane, the
process is concluded by rinsing the membrane in distilled
water and then the membrane is cycled through the soaking,
exposing and rinsing steps until a desired level of catalyst
loading is achieved. In a first preferred process, the polymer
anion exchange membrane is a tetraflouroethelyene-
flourinated ethylene propylene (“TFE-FEP”) based mem-
brane; the anionic entity is chloroplatinic acid; and the
reducing agent is sodium borohydride. In a second preferred
process, the polymer anion exchange membrane is a poly-
olefin based membrane; the anionic entity is potassium

tetrachloroplatinate; and the reducing agent is sodium boro-
hydride.

4 Claims, No Drawings
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[57] ABSTRACT

A spherical section electrochemical cell stack is disclosed
for generating a product gas such as oxygen from a supply
fluid such as water. In a preferred embodiment, the invention
includes a spherical section top end plate; a spherical section
bottom end plate; one or more spherical section electro-
chemical cells secured between the top and bottom end
plates so that curvature dimensions of the top and bottom
end plates and cell are in parallel alignment to thereby
minimize any distances between the end plates and cell; and
a spherical section pressure header secured to the bottom
end plate so that curvature dimensions of the bottom end
plate and pressure header are in opposed alignment to
thereby define an integral high pressure chamber between
the bottom end plate and pressure header. The integral high
pressure chamber may be filled with a drying and/or filtering
agent so that the product gas may pass through the chamber
before leaving the cell. By combining the spherical section
bottom end plate with the spherical section pressure header
to define the high pressure chamber, a savings of more than
half the weight and volume of prior art high pressure
filtering-drying chambers is achieved. The spherical section
electrochemical cell stack also includes by-pass pressure
channels for safety, and integral valve cavity components.

20 Claims, 5 Drawing Sheets
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[57] ABSTRACT

A motility channel pathogen detector and method of use of
the detector are disclosed for detecting a target motile
pathogen in a test sample of potential pathogens. The
motility channel pathogen detector includes: a dish having a
base and walls arising from the base to define a motility
channel; an anti-serum end of the motility channel; an
inoculation end of the motility channel opposed to the
anti-serum end; and opposed channel walls that cooperate to
define the motility channel between the anti-serum and
inoculation ends of the channel. A growth medium is posi-
tioned in the motility channel and an anti-serum that bio-
logically interacts with the target motile pathogen is posi-
tioned in the growth medium in the anti-serum end so that
the anti-serum diffuses in the growth medium to form an
anti-serum front between the channel walls. The sample of
potential pathogens is inoculated in the growth medium
adjacent the inoculation end so that any target motile patho-
gen moves towards. contacts and accumulates at the anti-
serum front to form a visible detection line adjacent the
anti-serum front. In one embodiment the target motile patho-
gen is a scrotype of Escherichia coli bacteria generally
known as “E. coli 0157:H7”, and the anti-serum is E. coli H7
anti-serum which restricts motility of the pathogen.

21 Claims, 1 Drawing Sheet
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[57] ABSTRACT

A center post clectrochemical cell stack is disclosed for
generating a product gas such as oxygen gas from a supply
fluid such as water. The invention could be used to generate
oxygen on board a space or aircraft and includes: a frame
having a base plate and a wall affixed to the base plate so that
the wall and base plate define a cell chamber for housing at
least one electrochemical cell; and a T-cap having a top plate
and a center post affixed to and projecting away from the top
plate, wherein the top plate is secured to the wall of the
frame to close the cell chamber and the center post passes
through a central throughbore in an electrochemical cell
within the chamber and is adjustably secured to the base
plate of the frame. Consequently, the T-cap and frame
cooperate to contain pressure generated by operation of the
electrochemical cell. In a specific embodiment of the center
post electrochemical cell stack, an exterior surface of the
center post of the T-cap cooperates with a central through-
bore vented electrochemical cell to define a high pressure
manifold for venting of the product gas out of the cell. and
an interior surface of the wall of the frame cooperates with
the vented central throughbore cell to define a low pressure
manifold for transmission of the supply fluid into and out of
the cell.

20 Claims, 5 Drawing Sheets
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(571 ABSTRACT

An integrated environmental control system is disclosed for
providing conditioned supply air to loads such as a passen-
ger cabin of an aircraft. The system comprises at least two
shafts, each shaft having a fan, compressor, and turbine
mechanically secured to the shaft; common heat transfer
components including primary and secondary heat
exchangers, a reheater, and a condenser with a water col-
lector:; lines that deliver the supply air separately through the
compressors and turbines of each shaft and deliver the
supply air in common through the common heat transfer
components to the load; and shutoff valves secured in fluid
communication with each turbine. Upon interruption in the
flow of cooled supply air out of a particular turbine secured
to any of the shafts, a shutoff valve shuts off transfer of the
supply air to that particular turbine on that interrupted shaft
and the remaining shafts and their respective fans.
compressors, turbines, and the common heat transfer com-
Pponents continue to receive. condition and deliver the supply
air to the load in a redundant operating mode. Because the
total heat exchange capacity of the integrated, common heat
transfer components is large enough to satisfy conditioned
air requirements of the load. and in the redundant operating
mode the supply air is exposed to that total heat exchange
capacity. the system provides enhanced redundant operating
mode performance and offers decreased weight, size, and
cost over known systems having mechanical components of
a comparable size, weight and work capacity.

18 Claims, 2 Drawing Sheets
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United States Patent 9 1117 Patent Number: 5,693,125
Dean 451 Date of Patent: Dec. 2, 1997
[54] LIQUID-GAS SEPARATOR FOREIGN PATENT DOCUMENTS
[75] Inventor: W. Clark Dean, Simsbury, Conn. 891018103 /1989 European Pat. Off. .
[73]1 Assignee: United Technologies Corporation, Primary Examiner—C. Scott Bushey
Hartford, Conn. Artorney, Agent, or Firm—Malcolm J. Chisholm, Jr.
[21] Appl. No.: 577,998 [57] ABSTRACT
[22] Filed: Dec. 22, 1995 An improved liquid/gas separator is disclosed for separating
liquid and gas from a mixture that is mostly gas, within a
6
[51] Int. CL BOID 15/00 zero gravity or variable gravity working environment. The
[52] U.S. Cl orcrmremrrresnsscassoranse 96/157; 55/218; 55/317, separator includes a main housing that defines a pre-swirl
55/318; 55/402; 55/409; 55/417; 96/174; chamber for receiving a liquid/gas mixture and an adjacent
. 96/177; 96/210; 96/214 cylindrical separator chamber for containing liquid and gas
[58] Field Of Seal‘ch .............................. 55/210., 218, 317, scparated from the mixture. A main shaft is Iotationa]ly
55/318, 402, 409, 417; 96/157, 174, 177,  secured along an interior longitudinal axis of the main
187, 188, 207, 210, 213, 214, 215,217 housing and includes a hub portion defining exhaust siots in
N fluid communication with an exhaust duct within the hub for
[56] References Cited passing gas out of the separator chamber. A plurality of
U.S. PATENT DOCUMENTS apertured coalescing disks are secured to the hub portion of
the main shaft within the separator chamber for rotationally
1,766,666 6/1930 Meyer 55/218 impacting liquid droplets and directing any droplets, bubbles
1,993,944 3/1935 Peebles 96/174 or sheets of liquid formed on the disks away from the shaft
2’280’097 " 19‘5”5 Doerner 18325 toward and into a rotating liquid ring formed adjacent an
goggzg; gﬂgﬁg fd“:ﬁu in ) g%}g interior circumference of the separator chamber. A level
3119759 1/1964 Hoove[g """""""""""""""" 204/212 control system automatically maintains optimal separation
3141749 7/1964 Hungate ssiao7  of the liquid and gas by controlling a depth of the liquid ring
3,999,965 12/1976 Burgess 551218 and includes a level control valve in fluid communication
4,098,594  7/1978 Shoir et al. .evvrcrerusssessinssrmnsesens 55/403 with opposed inner and outer surfaces of the liquid ring so
4,268,281 5/1981 Erickson . that the valve senses changes in a pressure differential
4,361,490 11/1982 Saget 2107787 between pressures adjacent the opposed surfaces of the
4,414,006 11/1983 AIMSTONE ..coeeeecrimrsemmmenseserreaces 9174 liquid ring and variably discharges the liquid out of the
4,506,655 3/1985 Kyech]er ................................. 126/299 liquid/gas separator in response to those sensed changes to
3:9’(1)%?,';:1; gﬁggg ?mmgm 62512 contro] the depth of the liquid ring.
011, chneider .
5244479 9/1993 Dean, T et al. ...cccvvcmrrenceaseensens 96/174
5,409,523  4/1995 Haeuser 96/215 20 Claims, 5 Drawing Sheets
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(111 Patent Number: 5,678,360

Fort et al, 451 Date of Patent: Oct. 21, 1997
[54] GUTTER LIQUID SEPARATOR Primary Examiner—Carl D. Friedman
Assistant Examiner—W. Glenn Edwards
[76] Inventors: James H, Fort, 94 Quarry Rd.. Granby, Artomey, Agent, or Firm—Malcolm J. Chisholm, Jr.
Conn. 06035; George C. Rannenberg,
27 Robin Dr., Collinsville, Conn. 06022  [57] ABSTRACT
. A gutter liquid separator is shown for separating liquid from
[21] Appl. No.: 466,350 non-liquid debris and for removing debris from a rain water
[22] Filed: Jun. 6, 1995 gutter system secured to a roof of a structure. In a particular
[51] Int CL® E64D 13/076 embod1ment.. the gl.ltts; liguid sepsrator mcl.udt.:s two main
521 US. Cl 52/14: 5212 SY13: SU16: components; a debris discharge outlet and a liquid separator.
[ ) T ’ ’ 2 ; The debris discharge outlet includes a flow surface, an inner
58] Field of Search 52/12 2;3/417‘;4 and an outer wall extending up from the flow surface so that
[58] Field of Sea 52/16: '21 0'/ 47 4‘ upstream edges of the flow surface, inner and outer walls are
’ secured to a U-shaped gutter of the system. The debris
[56] References Cited discharge outlet also includ?s a debris drop-off edge that
defines a drop-off plane passing through downstream edges
U.S. PATENT DOCUMENTS of the flow surface, inner and outer walls. The liquid
603,611 5/1898 Nye . separator is secured to the debris discharge outlet and
836,012 11/1906 Cassen . includes a liquid collection box secured to a bottom surface
4,615,153 10/1986 Carey 52/12 of the flow surface under the debris discharge outlet. and a
4,757,649 7/1988 Vahldieck 52/12 liquid directing surface secured between the debris drop-off
4,801,377 1/1989 Bolt 52112 X edge adjacent the downstream edge of the flow surface and
g,g;g,g% ;ﬁgg; g:’riss --------- g%ﬂ g a liquid inlet of the liquid collection box that directs Liquid
5302283  4/199 Meuche 2107162 from tl}e flow surface to tpe 1.1qu{d collection box: The {Jquld
collection box defines a liquid discharge outlet dimensioned
5,437,138 8/1995 Tuchey et al. .....coerccemrresarens. 52/16 X . .
5526612 6/1996 Wade 52/12 to receive a downspout of the rain water gufter system.
5,535,554  7/1996 Hatfis, J&. .oowororvocsiscecensee 52/16 X Liquid adheres to the liquid directing surface and flows into
5588261 12/1996 MacConochie 12X the liquid collection box, while debris flowing with the
liquid drops off the debris drop-off edge out of the system.
FOREIGN PATENT DOCUMENTS
2132657 7/1984 United Kingdom ..........ccrn...... 52/12 8 Claims, 5 Drawing Sheets
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(111 Patent Number:
451 Date of Patent:

[54] STRINGED INSTRUMENT PRACTICE BOW
GUIDE

[76] Inventor: Xiaoda Xiao, 135 Belchertown Rd.,

Ambherst, Mass. 01002

[21] Appl No.: 647,709
[22] Filed: May 14, 1996

[51] Int. CLS GO1D 1/02
[52] U.S. CL 84/283
[58] Field of Search .......ocomuvnan... 84/281, 282, 283,
84/325, 465

[56] References Cited

U.S. PATENT DOCUMENTS

1275222  8/1918 Becker ...uvceceeecrernerverenaes 126/273.5
2.239,579  4/1941 S0l0dar ......coeeeremseemseessesnees 84/283
4,554,859 11/1985 Hanly . 84/283
5,355,757 10/1994 Plummer 84/283

Primary Examiner—Michael L. Gellner
Assistant Examiner—Shih-yung Hsieh
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr,

[57] ABSTRACT

A stringed instrument practice bow guide is disclosed for
assisting a student of stringed instruments in learning proper
movement of a bow of the stringed instrument without
aggravating noise caused by improper string crossings. In a
particular embodiment the stringed instrument practice bow
guide includes a board having a finger end and an opposed
brace end; a frame removably affixed to the board; and, a
bow track defining a bow passage for slidably securing the
bow. The bow track is pivotally secured to the frame so that
the bow passage is in a fixed, right-angle relationship with
respect to a longitudinal axis of the board and adjustably
pivots with respect to a transverse axis of the board. A pivot
arm extends between the bow track and the frame to secure
the bow track in a plurality of fixed positions relative to the
transverse axis of the board. In a preferred embodiment, the
bow track further includes a support housing that supports
the bow and an enclosure housing pivotally secured to the
support housing that cooperates with the support housing to
define the bow passage, and the pivot arm includes a
plurality of positioning notches that separately engage a
frame strut to secure the bow track in one of the fixed
positions. In use of the practice bow guide, the movement of
the bow within the bow passage is constrained by the bow
track depending upon the position of the bow track selected
by the student.

19 Claims, 2 Drawing Sheets
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United States Patent 9 (113 Patent Number: 5,632,584
Acevedo 451 Date of Patent: May 27, 1997
’

[54] BLIND SNAP MOUNTED CLIP FASTENER [57] ABSTRACT
{761 Inventor: Martin Acevedo, 77 Warrenr Rd., A blind snap mounted clip fastener for anchoring into a
Ashland, Mass. 01721 round hole pattern stamped from a single sheet metal piece
with a base portion (50) that is substantially flat, from which
. a cylindrical sleeve (24) is drawn and internally threaded. A
(211 Appl. No.: 628,846 pair of locking arms (26a) and (26b) projecting outwardly
[22] Filed: Apr. 5, 1996 from the base portion, with an anti-rotate tab (20) projecting
’ outwardly from a locking arm (264) and bent downwardly
[51] Int. CLS oo F16B 19/00; F16B 37/04 and perpendicularly to the locking arm. A pair of spaced
[52] U.S. CL i 411/182; 411/508; 411/913  apart cylindrical shaped segments (28) projecting outwardly
[58] Field of SEarch .. 411/111, 112, 182, ~ from base portion (50) and bent downwardly generally
411/508. 509. 510 913: perpendicular and concentric to the sleeve. Along the ver-
TR tical surface of each cylinder segment, a locking pawl (22)
is sheared, shaped and bent outwardly away from the
[56] References Cited segment with its top edge placed at a predetermined distance

U.S. PATENT DOCUMENTS

2,643,830 6/1953 411913 X
3221,572 12/1965 411/508 X
3,373,789  3/1968 i  eeeeeeeemesessmeeesseon 4117112
3,505,922 4/1970 . - 4117182 X
4,923347  5/1990 Moryl et al. wuuvvevessvssssssesesnsinns 411/182

Primary Examiner—Neill R. Wilson
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

36

40

from the top surface of the base portion and concentric to the
segment perimeter. The blind snap mounted fastener is
simple to manufacture and provided With a multiplicity of
features such as: anti-rotate, anti-vibration, self-locking,
multiple engaging threads, able to accommodate tolerance
accumulation, able to tolerate dimensional variations in
mounting panel material thickness and with a prevailing
locking torque feature. The fastener can be used and
installed by anyone possessing simple home tools, such as a

13 Claims, 2 Drawing Sheets
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United States Patent o (1] Patent Number: 5,620,165
Dean (451 Date of Patent: Apr. 15, 1997
[54] RETRACTING RING SEAL VALVE Primary Examiner—Denise L. Ferensic

. Assistant Examiner—Joanne Y, Kim '
[75] Inventor: W, Clark Dean, Simsbury, Conn. Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.
[73] Assignee: United Technologies Corporation, [57] ABSTRACT

Hartford, Conn. A retracting ring seal valve is disclosed for adjustably

restricting and permitting fluid flow in a two-direction fluid

[21] Appl. No.: 543,951 control system. In a particular embodiment the invention

_— comprises a valve body that defines a central passage
[22]  Filed: Oct. 17, 1995 through which the fluid passes, a side chamber adjacent the
[51] Int. CLS F16K 25/00 central passage, and a sealing shoulder around a circumfer-
[52] US. Cl oo, 251/158; 251/177; 251/187  ence of the passage. A gate assembly adjustably moveable
[58] Field of Search ... 251/158. 177 between the central passage and the side chamber includes

251/187. 179, 301, 193 aring seal surrounding a peripheral edge of a sealing surface
T of the gate assembly so that a retainer moves the ring seal to

[56] References Cited seal a flow gap defined between the sealing surface and the
sealing shoulder of the valve body to restrict flow of fluid
U.S. PATENT DOCUMENTS through the central passage. An actuating assembly secured

951/129.2 between the gate assembly and the valve body both positions
1,735,511 11/1929 251/129.2 the gate assembly to restrict or permit flow of fluid through
2,252,246 - 8/1936 251/41 the passage and also moves the ring seal into and out of the
2,358,999 9/1944 Ray .. . 173/330 flow gap. To open the retracting ring seal valve and thereby
2,675,508  4/1954 permit flow of fluid through the central passage, the actu-
2,863,629 12/1958 ating assembly first retracts the ring seal from simultaneous,
3,047,006 7/1962 sealing contact with the sealing shoulder and peripheral edge
3,237.916  3/1966 of the sealing surface so that any friction resulting from
gggi’?gi gﬁggs contact between the gate assembly and sealing shoulder is

ey eliminated. The actuating assembly next pivots the gate

3,683,962 8/1972 . . . .
4,062,515 12/1977 Bobo assembly in a direction perpendicular to the flow of the

1,680,245  8/1928

4,545,562 10/1985 Feurgard et al. o.....ooooeeenn... 25171292  fluids out of the central chamber into the adjacent side
4,708,155 11/1987 Austin et al. ...... chamber.

4,838,520 6/1989 Frindel et al. ..

4,840,193 6/1989 Scheil ......cucuererneee. 15 Claims, 7 Drawing Sheets
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United States Patent i [11] Patent Number: 5,608,383
Neil 451 Date of Patent: Mar. 4, 1997
[54] AUTOMATIC TEMPERATURE ALARM [57] ABSTRACT

SYSTEM

An automatic temperature alarm system is disclosed for
alerting an operator of a heated apparatus that the apparatus

[76] Inventor: Clifford R, Neil, 39 Ora St., Pitsfield, has been heated and untouched for an excessive period of

Mass. 01201 time. In a particular embodiment, the invention comprises a

temperature sensor affixed to the heated apparatus that

[21] Appl. No.: 412,998 senses its temperature; a vibration sensor that senses motion
of the apparatus; a horn to alert the operator; and a system

[22] Filed: Mar. 29, 1995 control intelligence in communication with the temperature
‘ and vibration sensors and horn for setting an alarm timer to

[51] It CLS oo eiensecniassenes GO08B 17/00 measure an alarm period in response to sensed temperatures
[52] US. Cl .vevrerreeeveeeee 340/588, 99/344, 374/102 and motions and for acﬁvaﬁng the hom upon expiraﬁon of
[58] Field of Search .........ccoreremncnrccnnnne 340/584, 588, the alarm period. In use of the automatic temperature alarm

340/529, 309.15, 522; 374/102; 99/342, system, the system control intelligence is operated so that
344, 325; 219/627, 449, 494, 506, 510; whenever the temperature sensor senses an increase beyond
431/13 a specific high or trigger temperature, such as a heating

temperature of an outdoor barbecue, the system control

[56] References Cited intelligence sets its alarm timer to commence measurement
of the alarm period of time, and upon the expiration of the

U.S. PATENT DOCUMENTS alarm period of time, for example twenty minutes, the

system control intelligence activates the horn. If the system

3,614,278 10/1971 DiNOtO, JI. .ccomvrrmrncrcrcssmssssssinnns 431/16 control intelligence senses a motion of the apparatus from
et oo Sets e 2 g the vibration sonsor during the alarm period of time, how-

. ever, it re-sets its alarm timer to re-commence measurement
4,922,220 5/1990 Hseih et al. .cocveevvriiencecnnes 340/521 ’ . . .
5382930 1/1995 Hong o 219/506 x  ©f the alarm period of time. If the horn has been activated,
T the system control intelligence inactivates it upon sensing
any apparatus motion from the vibration sensor.

Primary Examiner—Thomas Mullen

Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr. 10 Claims, 4 Drawing Sheets
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Lajeunesse 451 Date of Patent: Jan. 14, 1997
[54] FACIAL INSULATOR Primary Examiner—Amy B. Vanatta
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.
[76] Inventor: Alan L. Lajeunesse, 11 Ellerton St.,
Chicopee, Mass. 01020 [57] ABSTRACT
An improved facial insulator is disclosed for restricting heat
[21] Appl. No.: 535,647 loss from exposed skin surfaces. In a general embodiment,
_— the facial insulator comprises a support pad having a design
[22] Filed: Sep. 28, 1995 surface for displaying 12)1 design and an opposed adhesi%e
[51] Int. CLS .. e A41D 13/00  surface having an edge strip along a perimeter edge of the
[52] US. Cl coeerecreresmenesmsonees e 2/9: 2/206; 2/455 ~ Pad and an insulating area defined by the edge strip as a
[58] Field of Search ... 209, 206, 2,7, ~ ciroumference of the insulating area. A pressure-sensitive
2/8, 243.1, 267; 602/54, 57, 43, 58, 61, adhesive covers the edge strip, and an insulating material is
74; 128/857, 858, 888 affixed to the insulating area of the adhesive surface of the
insulating pad. At least one downstream vent break and at
[56] References Cited least one upstream vent break are in generally opposed
locations on the edge strip for permitting air to flow through
U.S. PATENT DOCUMENTS the insulating material to remove any perspiration or mois-
ture. A release layer is affixed to and covers the adhesive
0303 82 EUE e 06 TR O D B et
3,594813 7/1971 Sanderson ..... /) facial insulator of the present invention may comprise a
4,040,127  8/1977 SIOVItt €t Al cuceeeerrerecereemseresessarenense 2/9 facial insulator set including insulators dimensioned in the
4,534,342  8/1985 Paxa ............. .. 602/74 shape of thin-flesh facial areas such as a nose bridge facial
4,635,625 1/1987 Teeple ... .. 602/74 insulator and a pair of upper cheek bone facial insulators, so
4,674,133  6/1987 OSCHIET ..ccovverrrrinicssnsmcnssnnesnisions 2/206

4,773,408 9/1988 Cilento et al. ....
4,984,302 1/1991 Lincoln .....
5,153,040 10/1992 Faasse, Jr. .....
5,244,457 9/1993 Karami et al. . -
5,274,847 1/1994 Lauttamus ......... weeeenre 219
5,308,313 5/1994 Karami et al. .... .. 602/55

5,395,675 3/1995 Altholz et al. .....oeeervineiecnenen 602/54
602/57

5,476,443 12/1995 Cartmell et al. ...coeeeiniecenanes

that only those thin-flesh areas are covered; and the vent
breaks of the nose bridge and upper cheek bome facial
insulators are positioned along their edge strips to facilitate
movement of ordinary air currents through the insulating
material, such as air currents passing over exposed facial
skin surfaces of a down hill skier.

14 Claims, 3 Drawing Sheets
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451 Date of Patent: Nov. 19, 1996

[54] MECHANICAL CONTOUR FOLLOWER
[75] Inventor: Mark C. Phalin, Enfield, Conn.

[73] Assignee: United Technologies Corporation,
Hartford, Conn.

[21] Appl. No.: 378,702

[22] Filed: Jan. 26, 1995
[511 Imt. CLS oo, GO1N 29/26; GOIN 29/24
[52] US. Cl e 73/634; 73/618; 73/629;
73/640
[58] Field of Search ................... 73/632, 633, 634,
73/640, 618, 629, 620, 622, 627, 619
[56] References Cited
U.S. PATENT DOCUMENTS
3,575,043  4/1971 Allen et al. .cocoeevcvcremeicsiieccnae 73/67.8
3,824,843  7/1974 Gebeshuber et al.
4,166,395 9/1979 Dannehl .......cooceuvverecrrecrarecrnss
4246,794 1/1981 Sheets et al. ..cocoeceeerrrcrrerenannne 731637
4,304,133 12/1981 Feamster, IIT ....ccccoceveivernncruennans 731633
- 4,472,975 9/1984 Becket al. ....... .. 73/644
4,586,379 5/1986 Burkhardt, Ir. .. 731622
4,612,808 9/1986 McKirdy et al. 731622
4,641,532 ~ 2/1987 Rohrer .......... 731637
4,768,155 8/1988 Takishita et al. 73/634
4953405 9/1990 Hara et al. ....... .. 73/620
5,001,674 3/1991 KawasaKi .....ccoccrcrcmvnsvrraneensinnnens 367/13

Primary Examiner—Hezron E. Williams
Assistant Examiner—Rose M. Finley
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

571 ABSTRACT

A mechanical contour follower is disclosed for maintaining
a transducer ninety degrees to a workpiece surface, with
respect to longitudinal and transverse axes of the workpiece
surface, and for keeping the transducer at a constant distance
from the workpiece surface during an ultrasound inspection
of the workpiece (these conditions being referred to as
keeping the transducer normal to the workpiece surface). In
a particular embodiment, the mechanical contour follower
comprises a plunger post slideably secured to a bridge
assembly of an ultrasound inspection apparatus; a support
frame affixed to the plunger post, having opposed first and
second pivot arms; a gimballed mounting means, having an
outer ring pivotally secured to opposed pivot ends of the first
and second pivot arms, and having an inner disk pivotally
secured within the outer ring to produce a gimbal effect; a
transducer barrel affixed to a support surface of the inner
disk; and a tracking surface of the inner disk opposed to the
support surface of the inner disk. The gimbal effect allows
a transducer secured within the transducer barrel to remain
at ninety degrees to the workpiece surface with respect to the
longitudinal and transverse axes of the workpiece surface,
and the slidable plunger post enables the transducer to float
in a vertical axis, and thereby remain a constant distance
from the workpiece surface, so that the transducer automati-
cally remains normal to the workpiece surface throughout an
inspection of the workpiece.

6 Claims, 7 Drawing Sheets
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DelGrosso et al. 451 Date of Patent: Apr. 30, 1996
[54] HYBRID BRAZE ALLOY 3,973,718 8/1976 Deschamps 228/183
4,040,822  8/1977 SLEIM ...cccovvemreercesrecsrenssrenerasenes 75/140

[75] Inventors: Eugene J. DelGrosso, Wallingford,

Conn.; Michael R. Coles, Corpus FOREIGN PATENT DOCUMENTS

Christi, Tex. 57-88967 6/1982 Japan .
[73] Assignee: United Technologies Corporation, OTHER PUBLICATIONS

Hartford, Conn.

W. Schultz & H. Schoer, “Fluxless Brazing of Aluminum”

Oct. 1973 edition of Welding Journal.
[21] Appl. No.: 390,013

. Primary Examiner—Sam Silverberg
[22] Filed: Feb. 17, 1995

Attorney, Ageni, or Firm—Malcolm J. Chisholm, Jr.

[51] Int CL° R — CuC2112 5y ABSTRACT

[52] TS Cl e sminns 751255

[58] Field of Search ... 751255 A hybrid braze alloy is disclosed that includes an aluminum
alloy and a magnesium alloy mixed together. In use of the

[56] References Cited hybrid braze alloy, the ratio by weight of aluminum alloy to

magnesium alloy making up the mixture may be altered

U.S. PATENT DOCUMENTS within a working braze ratio range of about forty nine to one

2,725287 11/1955 Cronin 75/255 (49/1) to about four point eight to one (4.8/1), so that the
3,108,369 10/1963 KOEPUNZET coov.ovveerceeerrneess 297488  braze melting temperature of the hybrid braze alloy is a
3,155,491 11/1964 Hoppin - 75/255 function of the ratio. By altering the ratio of the alloys within
3,259,973 7/1966 Quass et al. ...c.coverrerrecrcenrernes 29/504 the working braze ratio range, a braze melting temperature
3,321,828 5/1967 Miller 29/488 may be achieved that is most appropriate for brazing a
3,333,482 3/1968 Miller 29/501  gpecific component to a specific apparatus.

3,373,483  3/1968 Miller 29/501

3,415,697 12/1968 Bredy . 751255

3,673,678 7/1972 Moreau et al. ....oooeeeeiecenenrnens 297494 . 8 Claims, No Drawings
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[54] PRESSURE DIFFERENTIAL REGULATOR

[75] Inventor: W. Clark Dean, Simsbury, Conn.

[73] Assignee: United Technologies Corporation,
Hartford, Conn.

[21] Appl. No.: 498,098

[22] Filed: Jul. 5, 1995

[51] Inmt. CL®
[52] U.S. CL ...
[58] Field of Search ...

GO5D 11/03
.. 137/87; 137/312
137/87, 312

[56] References Cited

U.S. PATENT DOCUMENTS

1/1939 Gibbs ..
1171956 HOIM ..ccvceevrrvrencesiureraneranceens
11/1965 Thorsheim ...
9/1966 BaNNINE ......cccemrerenrmrneemsarainsnens
6/1967 Cloud
4/1971 Jeffrey et al.
9/1972 Esten ............
1/1975 Maddocks
9/1976 OChS ..crvererceerrerrereereseeseesesnanns

FOREIGN PATENT DOCUMENTS

1023900 3/1953 France .
2158204 11/1985 United Kingdom .

2,145,114
2,770,799
3,216,441
3,270,762
3,324,872
3,573,409
3,688,790
3,861,642
3,982,558

.. 137/87

Primary Examiner—Robert G. Nilson

Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.
[57] ABSTRACT

An improved pressure differential regulator is disclosed for
controlling pressure differentials within a supply source such
as an electrolytic cell stack. The regulator is positioned
downstream of the supply source and basically includes a
first sensing chamber that receives a first fluid from the
source; a second sensing chamber that receives a second
fluid from the source; a multi-layered diaphragm secured
between the first and second sensing chambers; a first
contracted sensing chamber outflow restriction valve
secured within the first sensing chamber between the dia-
phragm and a first fluid outlet; and, a second contracted
sensing chamber outflow restriction valve secured within the

-second sensing chamber between the diaphragm and a

second fluid outlet. In operation, if a sudden demand of first
fluid downstream of the regulator decreases pressure within
the first sensing chamber, the relatively higher pressure
within the second sensing chamber will cause the multi-
layered diaphragm to expand into and therefore contract the
first sensing chamber. That causes the first contracted sens-
ing chamber outflow restriction valve to restrict flow of the
first fluid out of the first sensing chamber and supply source,
thereby regulating the pressure differential between the first
and second fluids within the supply source. The multi-
layered diaphragm defines first and second leakage cavities
to direct leaked fluids out of the regulator without unsafe
mixing of the leaked fluids.
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[57 ABSTRACT

A propellant generator is disclosed that automatically adjusts

rates of input of lean and excess reactants to compensate for
changes in rates of reactions in the generator. In a particular
embodiment, the invention generates propellants methane
(CH,) and oxygen gas (O,) from a lean reactant carbon
dioxide (CO,) and an excess reactant hydrogen gas (H.,)
utilizing stored hydrogen gas transported to a remote site
such as the surface of the planet Mars where carbon dioxide
is accumulated and stored. A lean reactant flow controller
measures the level of excess reactant passing through a
sabatier by measuring a current consumed by an electro-
chemical separator that separates and pressurizes the excess
reactant from a mixture of first propellant, water and excess
reactant produced by the sabatier. In response to those
measurements, the controller adjusts a flow rate of the lean
reactant into the sabatier, thereby automatically controlling
proportions of the mixture components so that so that
unreacted lean reactants are not stored with the propellants
and compensation can be made for unforeseen generator
interruptions. A stored excess reactant flow controller mea-
sures a level of water separated from the mixture by a
gravity phase separator and adjusts a flow rate of stored
excess reactant into the sabatier to automatically match a
flow rate of diatomic hydrogen (H,) into the sabatier gen-
erated by electrolyzing the water separated from the mixture,
thereby preventing flooding or emptying of the condensed
water in the gravity phase separator.
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[57] ABSTRACT

Accumulated dimensional variations in fuel cells and elec-
trolysis cell assemblies can reduce the efficiency of the
assembly and provide leakage paths for fuel and oxidant. A
metal compression pad comprised of a metal having an
elastic strain of about 3% to about 40% at about 2,500 psig
can compensate for component dimensional variations and
improve inter-cell conductivity at pressures up to and
exceeding about 10,000 psig.
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[57] ABSTRACT

An improved system is disclosed for downloading, veri-
fying, and/or testing software from a remote program-
mer to an Electronic Engine Control (“E.E.C.”) unit on
a gas turbine engine. The invention includes a remote
programmer that communicates with the E.E.C. unit
through a serial communications link. The E.E.C. unit
receives the communications through a serial memory
that transmits them to a shared memory and on through
a central processing unit (“C.P.U.”) to a program mem-
ory. A redundant control circuit is controlled by the
remote programmer and directs the E.E.C. unit through
three operational modes. In a first, or download/verify,
mode of operation, the E.E.C. unit may receive and
store a boot program. In a second, or program memory,
mode, the C.P.U. executes the boot program to allow
the C.P.U. to read from and/or write to the program
memory in response to communications from the serial
channel. In a third, or normal, mode of operation, the
C.P.U. can only read from the program memory and an
on-board or host computer may replace the remote
programmer, so that the C.P.U. executes software
stored in the program memory in response to communni-
cations received from the host computer to control
multiple actuators on the engines, but the host computer
cannot access the E.E.C. unit’s program memory.
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(571 ABSTRACT
A redundant engine starting system is disclosed that

includes at least first and second sub-starters that rotate
corresponding sub-starter output shafts affixed by a
joining gear to rotate an engine starter shaft to start the
engine. Each sub-starter includes a speed sensor for
detecting rotational speed of the sub-starter, and a con-
trol valve to control rotational speed of the sub-starter.
A system control intelligence interprets sensed rota-
tional speeds of the sub-starters and commands the con-
trol valves, so that the control valve of an operative
sub-starter is commanded to allow increased rotational
speed of the sub-starter and therefore its corresponding
output shaft whenever the system control intelligence
interprets the sensed rotational speed of an inoperative
sub-starter. In a preferred embodiment, the system is
employed to start a gas turbine engine; the sub-starters
are powered by compressed air supplied by sub-starter
air ducts; the control valves are operatively disposed
within the ducts; and the system control intelligence is
an electronic engine control system affixed to the en-

gine.
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[57]. ABSTRACT

An electrochemical cell electrode plate includes a lami-
nar and preferably laminated assembly of at least two
substantially identically configured plate-shaped com-
ponents of an electrically conductive high-strength
material, each including a fluid-pervious central portion
and a solid frame portion integral with and surrounding
the central portion. At least one through aperture is
provided in the frame portion and forms a continuous
fluid-flow conduit with the corresponding aperture of
the other component. The frame portion of each of the
components has at least one channel therein that is situ-
ated between the aperture and the central portion and
opens onto the first major surface. The channels of the
two components may be constituted by interrupted
rows of mutually staggered slots that complement each
other into a continuous passage that establishes commu-
nication between the aperture and at least one of the
spaces of the central portion of one of the components.
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[54] LIQUID RECYCLING SYSTEM [57] ABSTRACT

[75] Inventor: Jobn S. Mesheau, Granby, Mass. An apparatus and method is disclosed for recycling =~

. . . . contaminated industrial liquids. In the preferred em-

[73] Asggnee._ Butler. iates, Ludlow, Mass. bodiment, a conventional, medium-sized *“van” type of

[*] Notice: The portion of the term of this patent truck houses, transports and powers a dual-loop assem-

subsequent to Jun. 25, 2008 has been  bly. A filter-loop assembly receives and stores recycling

_ disclaimed. liquid in a waste liquid holding tank. The liquid is

[21] Appl No.: 686,984 pumped through a pasteurizing heater and a separating

291 Fi centrifuge and back to the tank. Filter-test valves in the

[22] Filed: Apr. 18, 1991 filter-loop enable testing to determine desired heating

Related U.S. Application Data and separation.
. cation

o PPl When flow-rate adjustments produce satisfactory heat-

[63] ?“g'z)‘;‘ﬁ"‘:’é‘sc’f Ser. No. 482,342, Feb. 20, 1990, Pat.  jno and separation, the recycling liquid is directed

0: S,U20,488. through a cooler, out of the filter-loop and into an addi-

[51] Int. CLS .. erir e B01D 17/02 tive-loop assembly where the liquid is pumped from a

[52] US. QL .o, 210/799; 210/245 clean liquid holding tank, by additive compound injec-

[58] Field of Search .............. 210/774, 787, 789, 171,  tions, and back to the clean tank. Additive-test valves in

210/195.1, 201, 241, 258, 322, 799 - the additive-loop enable testing to determine required

[56] References Cited quantities of specific additive compounds. When tests

U.S. PATENT DOCUMENTS

2,240,167
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Primary Examiner—Bernard Nozick
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indicate satisfactory levels of the compounds, the recy-
cling liquid is directed out of the additive-loop assembly
and out of the system. The filter and additive test valves
enable periodic testing during recycling to insure con-
sistency. If the recycling becomes inadequate, the filter-
loop and/or additive-loop is closed until changes in the
flow-rate or additive injection rates again produce satis-
factory recycling.
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[54] LASER CATHETER DIFFUSER [57] ABSTRACT
[75] Inventor: Adib I. Khoury, Bellows Falls, Vt. A light transmitting and diffusing apparatus is disclosed
. for activating photodynamic therapy in soft cancerous
[73] Assignee: Angiolaz, Incorporated, Rockingham,  tumors. In the preferred embodiment, the apparatus is
Vit affixed to a standard medical laser that transmits light
[21] Appl. No.: 676,307 through an optical fiber to a point ad.jacent to or within
a cancerous tumor. The apparatus includes an unclad
[22] Filed: Mar. 28, 1991 fiber-optic core with a reflective cap at a terminal end
of the core. A diffuser matrix coats the unclad fiber-
[gél g'ts %l‘ 606A651I20167/1376 optic core and a transparent tubular sleeve encases the
[52] US. €l o 606/17"128/9é matrix and core. The transparent tubular sleeve in-
58] Field of S h 60/6 ’7 15/319. cludes a conical tip adjacent to the terminal end of the
(58] Field of Search .......c.oooocvvcervin 1 28//3,97 _3 o8 core for easy penetration of the cancerous tumors. In
’ use, light leaves the medical laser, travels along the
[56] References Cited optical fiber into the unclad fiber-optic core. There,
some light passes directly out of the core through the
U.S. PATENT DOCUMENTS diffuser matrix, and the remaining light is reflected, by

! g 1g
4,660,925 4/1987 McCaughan, Jr. .o 606/15 X this reflective cap, back into and around the core, away
4.693,556  9/1987 McCaughan, J1. ..ccoeooeee. 606/15 X from its terminal end. The resulting pattern of diffuse
4,819,632 4/1989 Davies .....ccceeennee e 606/15 X hght is roughly Shaped like a “bu[ternu[-squash"’ pro-
igggg‘;g g; }gg? ﬁpel:a Sy < 065?5?/)2 ducing a decreased risk of damage to blood vessels,
y ! mK et al. . . : :

4.998.930 3/1991 LuUNGahl v 606/15 nerves, etc., that may be just beyond the terminal end of

Primary Examiner—Peter A. Aschenbrenner
Attorney, Agent, or Firm—Malcolm J. Chisholm, Jr.

the core, along its longitudinal axis.
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Grimes (451 Date of Patent: May 19, 1992

[54] ACCUSET MICROMETER LATHE [57 ABSTRACT
[75] Inventor: David B. Grimes, Greenfield, Mass. An apparatus is described that converts a manual ad-
. . . justment procedure of a lathe on an existing pulp-grind-
[73] Assignee: 11\-‘&1)1"5 talau;sl ndustries, knc., Turners ing machine into an automated electronic procedure.
' ) The pre-existing laihe has a sharpening burr affixed to a
{211 Appl. No.: 396,657 movable plunger. The plunger is manually lowered by a
[22] Filed: Aug. 22, 1989 hapd .crank until the burr contacts a surface of a pulp-
grinding stone. The present invention replaces the hand
[51] Int. CLS e B24B 53/04 crank with a reversible, variable speed motor. A trans-
[52] US. CL ... iiiirciinnssnssesnenan 1.2.55/11150?; 15215//116]5281, ducer is affixed to the plunger wherein electric signals
. ol : are produced in response to vibrations resulting from
(58] F'e;dl;]f 655&;?!; 25/”031 1511 8/5111),211 615 i8(’)216151‘ 8(;’1’ contact between the burr and the grinding stone. The
AR T AR ST BEEE T signals are processed by a standard programmable con-
[56] References Cited troller to control the motor. An electronic encoder
U.S. PATENT DOCUMENTS e]ectrica!]y measures t.h.e position of the plunger and
communicates the position to the programmable con-
}’gzg'gig g;:g;g S’lms """""" :g:ﬁ:g; troller. When the burr on the plunger contacts the
2377418 1/1949 P;lek} T 125/11.03 grinding stone, the motor is programmed to automati-
2482784 9/1949 Lohutko ...... .. 125/11.03  cally stop. The controller can then direct the motor to
2,482,785 9/1949 Lohutko ... ... 125/11.03 move the plunger the precise depth required for a spe-
2,652,661 9/1953 Flanders et al. ... e 837227 cific burr, prior to the lathe making a horizontal pass
3,457,678 7/1969 Temp]e .......................... 51/5R along the stone. The controller records the contact
:iggi;g 1:;:322 gg;g:ei]. o ;i% é;g; position of the plunger for the next sharpening proce-

4,897,967 2/1990 Maruyama et al. .ooo.c. 12571103  dure.

Primary Examiner—Robert A. Rose
Artorney, Agent, or Firm—Malcolm J. Chisholm, Jr.
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