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VI DEO- RECORDED REMOTE ZOOM VI DEOCCONFERENCE DEPOSI Tl ON
OF DR. WLLI AM SI NGHOSE t aken on Tuesday,

August 4, 2026, commencing at 9:22 a.m CDT, via a
REMOTE ZOOM PROCEEDI NG, before Dana S.

Ander son-Linnell, a Stenographic Shorthand Reporter,
Renote Notary and Notary Public of and for the State
of M nnesota, Conmm ssion #20011229.

R R S b S S b S b

APPEARANCES

On Behal f of Generac Power Systens, Inc.:
Tayl or Stenml er, Esquire

MERCHANT & GOULD P. C.

150 South Fifth Street, Suite 2200

M nneapol is, MN 55402

Email: tstenl er @rer chant goul d. com

(Appearances continued on next page.)
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APPEARANCES (conti nued):

Thomas F. Finch, Esquire
Joe Stal ey, Esquire
Scott Any, Esquire
PERI LLA, KNOX & HI LDEBRANDT LLP
5871 G enridge Drive Suite 350
Atl anta, GA 30328
Email: t.finch@khip.com
j . stal ey@khi p. com

s. amy@khi p. com

On Behal f of Chanpi on Power Equi pnent, Inc.:

ALSO PRESENT: Dave Young, videographer

NOTE: The original transcript will be filed with the
Merchant and Gould Law Firm pursuant to the

applicable Rules of Civil Procedure.
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| NDEX OF EXHI BI TS (conti nued): PAGE
Exhi bit EX1039 - U.S. Patent Publication
No. 2007_0137591 108
(Original exhibits attached to original transcript;
copies to counsel as requested. Previously nmarked
exhi bits referenced not attached.)
REPORTER S NOTE: AlIl quotations fromexhibits are
reflected in the manner in which they were read into
the record and do not necessarily indicate an exact
quote fromthe docunent.
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THE COURT REPORTER: Do all counsel
stipulate that I may swear in the w tness
renotely over the Zoom vi deoconference?

MR. STEMLER: Yes.

MR. FI NCH: Yes.

THE VI DEOGRAPHER: Good nor ni ng.
We're going on the record at 9:22 a.m on
August 4th, 2026.

Pl ease note this deposition is being
conducted virtually. Quality of recording
depends on quality of camera and I nternet
connection of participants. Wat is seen from
the witness and heard on the screen is what
will be recorded. Audio and video recording
will continue to take place unless all parties
agree to go off the record.

This is Media Unit 1 of the
vi deo-recorded deposition of Dr. WIIliam
Si nghose, taken by counsel for the petitioner
in the matter of Generac Power Systens,
| ncor porated versus Chanpi on Power Equi pment,
| ncorporated, filed in the United States Patent
and Trademark Office before the Patent and
Appeal s Board, Case Nunmber |PR2025-01271.

My name is Dave Young. |'mthe
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interested in the outcone.

your appearance. WII| counsel now state

beginning with the noticing attorney.

in connection with this proceeding.
MR. FINCH: W name is Thonas

Equi pment, | ncorporated.

t hen we can proceed.

DR. W LLI AM SI NGHOSE,

was exam ned and testified as foll ows:

vi deographer. Qur court reporter today is
Dana Anderson. We are both representing
Veritext Legal Solutions. [I'mnot related to

any party in this action, nor am| financially

If there are any objections to this

proceedi ng, please state them at the tinme of

appearances and affiliations for the record,

MR. STEMLER. Yep. M nane is

Taylor Stemer. I'mwth the law firm Merchant

and Gould. | represent Generac Power Systens

with the law firm Perilla, Knox and Hil debrandt

on behal f of patent owner, Chanpi on Power

THE VI DEOGRAPHER: And will the

court reporter please swear in the w tness, and

called as a witness, being first duly sworn,

MR. STEMLER: All right. Thank you

Page 7
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EXAM NATI ON
BY MR. STEMLER:
Q. Good norning, Dr. Singhose.
A. Good norning, M. Stemier. You're a
little hard to see, but | see your nane there.
Q. Sorry. Yes. I've got a bright light in
my background. [|'Ill try to fix that so we can
see each other a little better. How s that?
A. Oh, yeah, it | ooks better. | can see
you NOWw.
Q. Al'l right. Sorry about that. Like I
said, I"'m Taylor. | represent Generac Power
Systenms in this matter. Nice to finally neet
you. Sorry about some of the scheduling del ays
this nmorning. Really appreciate you worKking
t hrough that and joining us this norning.
So --
A. No problem for ne.
Q. So like |I said, | represent Generac in
connection with | PR2025-01271. And this IPR
relates to United States Patent
Number 10, 697, 398. | understand you submtted
a declaration in connection with that IPR, is
that correct?

A. Yes.
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Q Thank you. Dr. Singhose, you understand
t oday that your testinony is under oath, and
this testinmony has the sanme force and effect as
it would as if you were admnistering it in a
courtroomin front of a judge and a jury,
right?

A. Yes.

Q. Ckay. Throughout today's deposition,
"Il do nmy best to make nmy answers [siC]
absolutely clear. |If they are not clear,

pl ease et me know, and | will attenpt to
rephrase them Otherwise if you do proceed
with answering a question, we'll understand

t hat you understand the question as it was
asked. Does that make sense?

A. Yes, it does.

Q Okay. And then you understand that the
testinmony that you're providing today is being
recorded by a court reporter, right?

A. Yes.

Q And that it's inportant that you
understand -- that you answer the questions
audi bl y?

A. Yes.

Q Ckay. One other thing that | would |ike

Veritext Legal Solutions
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Page 10
to do today is to agree to not talk over each
other. | will do ny best to not talk over you.
| will ask that you do your best to not talk
over me. Does that all sound okay?

A. Yes.
Q. Dr. Singhose, any reason you can't give
fair and accurate testinony today?
A. No.
Q. Where are you today?
A. l"'min -- well, I"mjust north of
Atlanta. |'mnot exactly sure of the town.
Maybe it's Marietta or Sandy Springs.
Q In, like, a hotel or sonething?
A. Oh, I"'min the |aw offices of the
attorneys here.
Q Ch, okay.
A. | mean, not in the same room as them
l'"min a conference room They're sonewhere
else. 1'mnot sure where they're at.
Q | see. Got it. Wiat law firmis that?
A. That's the Perilla Knox law firm
Q Ckay. And are you alone in the
conference roomthen?
A. Yes, | am
Q Got it. Okay. Do you have any
Veritext Legal Solutions
WWw.veritext.com 888-391-3376
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docunments in there with you?
A. Yeah. VWhen | showed up here, there
was -- | ooks |like there's five binders of
materials on the desk here for ne.
Q. Oh, what's in the binders?
A. Well, let's see. One of themis ny
decl aration --
Q Ckay.
A. -- tal king about there. The next one
over -- oh, this is the patent and its file
hi story.
Q. Okay.
A. | mean, |'mjust |ooking at what they
put on the front there.
Q. Sure. Yeah.
A. This one, it's Exhibit 1003, 1004, 1005,
1006, 1007, 1009 and 1012.
Q Ckay.
A. And then let's see what they put over
here. Here are some nore exhibits. |'mnot --
if you want ne to read them | wll, but
they're basically other exhibits, other
patents. And I'll show this --
Q | f can you read the exhibit nunmbers on
t here, that would be great.
Veritext Legal Solutions
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A. Ckay. Yeah. Exhibit Nunber 1014, 1015,
1018, 1029, 1030, 1031, 1032, 1033, and then
1034, 1038, 1039 and 2080. And the |ast one is
Exhi bit 2079, 2081, 2100, 2101, 2126

t hrough 2131. So --

Q Ckay.

A. -- [unintelligible] is what it says.

' massum ng that's what's inside.

Q. Thank you.

A. Okay.

MR. FINCH: And, Taylor, 1'II
represent for you that the binders contain the
exhibits listed in the table in paragraph 24 of
Dr. Singhose's declaration --

MR. STEMLER: Ckay.

MR. FINCH: -- with the exception
of, | guess, 1035 through 1037, which were
vi deos, and therefore not suitable for printing
in a binder.

MR. STEMLER: Understood. | would
like to ask Dr. Singhose to flip through all of
t hose docunents and ensure that there are no
notes or other alterations through the exhibits
that are listed on the cover of those binders.

THE W TNESS: Okay.
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MR. STEMLER: However, we may be
able to short-circuit that process if M. Finch
can represent that -- to ne that there are no
such notes provided by anyone fromhis firm

MR. FINCH: No. The binders just
contain the exhibits as filed with the
exception of Exhibit 101, the '398 patent,
whi ch when printed out, was borderline
illegible. So we printed a clean copy of
Exhibit -- of U S. Patent Nunmber 10,697, 398.

MR. STEMLER: | see. Thank you.

BY MR. STEMLER

Q Dr. Singhose, have you made any notes on
any of those materials since they were printed?
A. No. | just opened themup -- actually,

| didn't even open themup. | just showed you
the covers just now.

Q Sure. Okay. Anything else in there
with you today?

A. | see a pen over there and a renote
control, water. Oh, there's one ot her sheet
here. Let's see. | think it was under one of
the binders. Oh, |I think this is a -- this is
a sheet (indicating) that highlights the clains

that are in my report.
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Page 14
Q. | see.
A. |'"m pretty sure that's what this is.
Q. Ckay.
A. | think this is -- actually, this is
frommy report. It's just a blown-up version
with the claims that | addressed highlighted.
Q. Sure. | see the -- | see that.
A. Ckay. Yeah.
Q. Can you hold that up one nore time for
me, Dr. Singhose?
A. Sure.
Q. Okay.

MR. STEMLER: | would like to
request that we receive a copy of that
exhibit followi ng today -- or a copy of that
docunment followi ng today's deposition.
MR. FINCH: Sure thing.
BY MR. STEMLER
Q. Dr. Singhose, could you please read for
me which of the clains are highlighted in each
of those col ums?
A. Sur e. Under ground 1, | addressed
claims 1, 3, 22 and 57.
Q. Uh- huh.
A. Under ground 2, | addressed clains 2, 4
Veritext Legal Solutions
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t hrough 14, 19 through 21, and claim 58. Under
ground 3, | addressed clainms 1, 3, 22 and 57.
Under ground 4, | addressed claim2, 4

t hrough 14, 19 through 21 and claim58. In
ground 5, | addressed claim 1l and claim 15 and
16. And then in ground 8, | addressed
claim1l7. And in ground 9, | addressed claim
17 as wel |.

Q Ckay. Could you identify which of those
clainms you did not address?

A. Yes. So in ground 2, | was not asked to
address clains 32 to 42. And then in claim4,

| was not asked to address clainms 23 or 32 to
42. In claimb5, | was not asked to address
claims 43 and 44. In ground 6, | was not asked
to address claims 43 to 46, nor claim56. In
ground 7, | was not asked to address clainms 43
to 46 or claims 53, 54, 56. And then ground 8,
| was not asked to address claims 23 to 26.

And in ground 9, | was not asked to address
claims 23 to 26.

Q Ckay. And then can you hold that sheet
up one nore tinme for me, Dr. Singhose?

A. Yes.

Q Thank you. Sorry. Just a little

Veritext Legal Solutions
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| onger.
A. Ckay.

asked to address those cl ains?

A. No. It's along tinme ago. They
t hey gave ne.

Q When did they give you the list?

been maybe a nonth or two nonths before

submtted it.

Q Thank you. Do you know why you weren't

gave me a list, and I worked on the clains that

A. |'"m sure it's probably when | started

wor ki ng on my declaration, so it would have

Q. Okay. So that would be, l|ike, four or
four nmonths ago, five months ago or sonething
li ke that?
A. Yeah. Let's see. | submtted this
decl aration, | think, in |late Muy.
Q Ckay.
A. So, yeah, probably in the -- you know, |
kind of -- when | really first started working
on it probably in March or April, they probably
said: Just |ook at these clains.
Q Did you ever ask about the other clains?
MR. FINCH: Objection, form
THE WTNESS: | don't think so. |

Page 16

j ust

Veritext Legal Solutions
WWw.veritext.com

888-391-3376

Petitioner EX1091

Champion v. Generac IPR2025-01457

Page 16 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

wasn' t
sai d:

here?
BY MR.
Q.

any of

for today's deposition?

A. | mean, when | canme into this room and
they were setting me up, | sawit.

Q Yeah.

A. And at that point they're |like: Yeah,
t hese are just -- you know, just in case it

conmes up, this is a sinple way of saying which

ones you worked on. | nean, it's all in ny
report, but | think --

Q. Yeah.

A. -- this was a -- it's just a sinple way
of putting it all in one page.

Q. A cheat sheet or whatever?

A. Yeabh.

Q Ckay. Okay. Were there any clains
that -- were there any clains that you were

asked to address that you did not provide an

opi ni on on?

Page 17

| ooking for nore work here. | just

Whi ch ones do you want me to work on
STEMLER:

Ckay. Did you discuss this exhibit with

the | awyers for Chanpion before you sat

MR. FINCH: Objection, form

WwWWw.veritext.com
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THE W TNESS: No.
BY MR. STEMLER:
Q. Ckay. So this highlighted listing of
clainms reflects not only the clains that you
did not provide an opinion on, but it's instead
the clains that you were not asked to provide
an opinion on, right?

MR. FI NCH: Cbj ection, form

THE W TNESS: Yeah, | don't know
about -- or | don't recall what | was asked
specifically what to do. So |I feel nopst
confident saying it's the list of clainms that |
addr essed.
BY MR. STEMLER
Q Ckay. Sure. Okay. Have you |ooked at
any of the non-highlighted clains?
A. Oh, I"'msure that when | first went to
t he patent, | |ooked at them yeah. | probably
read every word in the patent the first tine
t hrough.
Q Sure. Do you know if you formed an
opi ni on on any of thenf
A. Oh, [unintelligible] --

MR. FINCH: Objection, scope.

THE W TNESS: | woul d not have

Veritext Legal Solutions
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f or ned

BY MR
Q.

> o0 >0 > 0 >F

phone,

Q
A.
Q
bef ore.
you' ve

A.

Q

A.

opi ni on.

room besi des the pens, water, binders,

renotes --

over here for ne to use. That's --

| ' ve probably been deposed about 50 tines.

deposed in connection with?

Page 19

an opinion. Takes nme a while to form an

STEMLER:
Yeah. Okay. Okay. Nothing else in the

Yeah, | mean, there's a |lot of stuff --
-- [unintelligible] --

-- that's not mne. | don't --

Yeah.

Li ke, plants and so forth, but --

Yeah. Okay.

| basically brought nothing except ny

which | turned off. And there's a pen

Al'l right. Cool.

That's all ny stuff.

Dr. Singhose, | know you've been deposed
Could you tell nme how many times

been deposed?

| " mgoing to guess in 25 years or so

Ckay. What kind of cases have you been

The majority of my work has been in

WwWWw.veritext.com
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Page 20

intellectual property, so certainly IPRs |ike
we're here for today, |ITC cases, federal
district court cases, sone trade secret cases,
some -- even some -- | think | did a contract
case that involved intell ectual property. And
then |I've also done a fair anount of work in
what you m ght call product liability or
standard of care, basically cases where people
have been injured and |'ve been asked to

i nvestigate. And, again, it's not all product
liability, but it could be, |ike, people did
sonmet hing wwong. So basically cases where
peopl e got injured generally.

Q Sure. Dr. Singhose, you understand that
this proceeding involves Generac Power Systens,
Inc., right?

A. Yes.

Q W Il you understand that I"'mreferring
to that party when | just use the term
"Generac"?

A. Yes, | wll.

Q Ckay. And sane thing with Chanpion
Power Equi pment, Inc., will you understand that
|"mreferring to that party if | just use the

term " Chanpi on"?

Veritext Legal Solutions

WwWWw.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 20 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

Page 21

A. Yes, | will understand that.
Q Ckay. Have you worked for Chanpion
Power Equi pnment -- or how about 'l try that
acronym -- or shorthand. Have you worked for
Chanmpi on before?
A. Well, | haven't worked directly for
Champi on the conpany. |'ve worked for | aw
firms that are representing themin other
I ssues.
Q Ckay. Which law firns?
A. There's a conpany -- there's a law firm
called Snell -- Snell and Wl Il mar, | think,
that's representing Chanpi on versus Firmn.
And then Hush Bl ackwell, the law firmthat
is -- |1 don't exactly know all the details, but
| think that Hush Bl ackwell is handling a | ot
of the matters versus Generac.
Q Ckay. Just those firns?

MR. FI NCH: Obj ection, form

THE W TNESS: No. There was anot her
firm Ziol kowski, that was involved in the
first, like, year, year and a half of these
matters, so | worked with them
BY MR. STEMLER:
Q Ckay. Have you worked with themin

Veritext Legal Solutions
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ot her matters?
A. | don't think so.
Q. Did you review any materials in

preparation for today's deposition?

A. Yes, | did.
Q What materials did you review?
A. Well, all those materials that we just

t al ked about, those -- all those exhibits, |

reviewed those at sonme point in this case. |

think in the nore recent past sort of targeting

this deposition, | reviewed nmy declaration in

this matter, the patent, the -- little bit of

the file history,

and then the prior art that

has been asserted agai nst

the patent. | think

that's primarily what |

think the only thing I
exhi bits that are here.
BY MR. STEMLER:

Q Ckay.

l'i ke, say, week.
Q Sure. Any other
revi ewed that were not
this | PR?
MR. FI NCH:
THE W TNESS:

Did you neet with anybody to

| ooked at in the | ast,
mat eri als that you

filed as exhibits in

Obj ection, form

| don't think so. |

| ooked at were these
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prepare for this deposition?
A. Yes, | did.
Q Who did you neet with?
A. My first neeting was with ny wife to
prepare picking up and dropping off kids
dependi ng on how long this goes. She's the
most 1 nportant person involved in this kind of
operation. And then | did neet with some of
the attorneys yesterday.
Q Ckay. | also had a neeting with nmy wife
to prepare for today's deposition. What
attorneys did you nmeet with to prepare for
t oday' s deposition?
A. Let's see. Tom Thomas Finch, Scott Any
and Joe Stal ey.
Q You said that nmeeting occurred
yest erday?
A. Yes. It was actually a couple of
nmeet i ngs.
Q Al'l of which occurred yesterday?
A. Yes.
Q How | ong did those neetings go for?
A. |'d say in total it was probably four,
five hours.
Q What did you guys discuss?
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A.

and the prior

pat ent .
Q.
or
A.
whol e t
Q.

you sai
A.

Q

t he

i ntroduce that

understand you -- do you have sonme kind of --
wel |, yeah, you're speaking to ne on a
conmputer, so |I'm guessing you do have a way to

vi ew t hese exhibits that

is that right?

A. | hope so. We'll see if we can get that
done. Ot herwi se, renenber, | do have the hard
copy that was printed.

Q Ckay. All right.

A. So if this doesn't work, | got that.

Q Yeah. All right. Well, I'"'mgoing to
try to introduce this thing now and see if this
works. All right. | think this should be in

Page 24

Just ny declaration, for the nost part,

art that's asserted against the

Any particular parts of your declaration

prior art that you reviewed?

| think we kind of went through the

hing front to back just discussing it.
Ckay. And you reviewed the '398 patent,
d?

Yes.

Al right. 1'mgoing to go ahead and

now i nto Exhi bit Share. I

' m sharing with you
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t he Exhibit Share Marked Exhibits folder. Let
me know if you can open that. And, you know,
maybe |'||l just share ny screen with you too so
we can just kind of walk through it together,
but you can --
A. Exhi bit Share, is that in the chat
wi ndow or -- because |I'm not seeing -- |'mjust
seeing a chat wi ndow. [|I'm not seeing anything
t hat says Exhi bit Share.
Q How about | send you the link to it that
| have, and you can see if that works for you?
A. Okay.
Q | just dropped it in the chat with
t he --
A. Yeah. That's popping up now.
Q And are you able to see nmy screen?
A. Yeah. | mean, it's pretty -- it's
really blurry.
Q Yeah. Ckay.
A. | can see nomnally what's on there.
Q. Sur e.
A. It says | need a usernanme for this
Exhi bit Share --
Q Oh.
A. -- and exhibit -- a usernanme and
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Page 26
passwor d.

THE VI DEOGRAPHER: I's there an
option to enter as a guest?

THE WTNESS: It's just asking ne
for a usernane. That's the first thing it's
asking ne for.

BY MR. STEMLER

Q. Do you want to share your screen?
A. Do | want to share m ne?

Q Yeah. We can nmaybe --

A Oh.

Q -- help you wal k through this.

A. Sur e.

THE VI DEOGRAPHER: Do we want to go
off the record to get this figured out?

MR. STEMLER: Yeah, maybe.

BY MR. STEMLER

Q Are you able to scroll down at all
Dr. Singhose?

A. Scroll --

THE COURT REPORTER: All of this is
becom ng part of the transcript. So, Taylor, |
woul d suggest we do what Dave said and go off
the record.

MR. STEMLER: Oh. All right. Let's
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go off the record then.

THE COURT REPORTER: Thanks.

THE VI DEOGRAPHER: We are goi ng off
the record.

Time now is 9:48.

(OfFf the record 9:48 to 9:51.)

THE VI DEOGRAPHER: We are back on
the record.

Time now is 9:51.
BY MR. STEMLER
Q. Dr. Singhose, | am sharing a copy of
Exhi bit 1001, which | understand that you have
in front of you in a printed-out copy. This is
a copy of the '398 patent. Have you seen this
docunment before?
A. (Views docunent.) Yes.
Q Can you describe for me in your own
wor ds what this docunment is?

MR. FI NCH: Obj ection, form

THE W TNESS: This docunment is a
patent. You read the full nunmber of the patent
before. It's titled Batteryless Dual Fuel
Engine Wth Liquid Fuel Cut-Off, and it's
generally a patent describing technol ogy

related to a dual -fuel engine.
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BY MR. STEMLER:
Q Sure. Okay. [|I'd like you to turn to
the end of the docunment, specifically to
claim 1.
A. Ckay.
Q Are you there?
A. Yes, | am
Q. Ckay. Can you identify the claim
el ement that refers to a gaseous fuel valve
that is positioned al ong a gaseous fuel |ine?
A. Yes.
MR. FI NCH: Obj ection, form
BY MR. STEMLER
Q And can you please read for nme that
el ement fromclaim1?
A. Okay. "A gaseous fuel valve positioned
al ong a gaseous fuel |ine coupling the gaseous
fuel source to the carburetor; and..."
Q Thank you. Dr. Singhose, could you
pl ease turn to Figure 1 of this docunent?
A. Ckay.
Q " mgoing to rotate m ne clockwi se so we
can see it w thout cocking our heads. Can you
descri be for ne generally what is shown here in
Figure 17
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A.

Q

BY MR

Q
A

a dual -fuel generator coupled to a fuel
delivery system | nean, according to an

enbodi ment of the invention.

in this figure?

THE W TNESS: Yes. | nean, it may
have nore than one fuel line, but I will |ook
up the nunbers. | think it's 36, but it should
say in the text of the patent. Well, the text

of the patent calls 36 the LPG supply hose 36,

but that would be a gaseous fuel I|ine.

BY MR. STEMLER:

Q Ckay. Where does the gaseous fuel line
start?

not sure it actually says exactly where it
starts,
maybe |

meani ng starting near the fuel source side.

Page 29

Sure. Figure 1 is a perspective view of

Can you identify the gaseous fuel |ine

MR. FI NCH: Obj ection, form

MR. FI NCH: Obj ection, form
THE W TNESS: In this figure, |I'm

but it starts approximtely -- start --

shoul d be nore precise. "Starting,"

STEMLER
Yeabh.
That woul d be approximately where 43 is.
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And 43 -- | can probably find what that is. |
don't have a searchabl e version since we're not
sharing the electronic copy here, but 43 is
generally some type of connector or interface
bet ween that line and the fuel source, and then
it would travel fromthere towards the
generator, and it would attach to the side of

t he generator.

Q. You nmentioned that piece 43 appears to
be some kind of connector. Wuld that be part
of the gaseous fuel |ine?

A. | would want to see exactly what it
says, 43. It says an outlet coupled to LPG
supply hose 36. So in that case it's teaching
it's not part of the hose. It's actually
coupled to the hose, so it's a coupler or a
connect or.

Q Ckay. And coupler -- things that are
coupled to the hose would then not be part of

t he gaseous fuel line?

A. Well, | think, in this -- you're asking
me about Figure 1. So, | think, in Figure 1 it
woul dn't be, but | can inmagine a version of
this technol ogy where you would put sonme kind

of valve in the mddle of a gaseous fuel I|ine.
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And then |I'd have to think about that. But in
this particular case, | don't think it is. |
think it's just what the patent descri bes,
which is this coupler to the |ine.
Q Do you see that illustrated portion
of -- it's a segnent of a hose that's between
the structures that are |abeled 44 and 42 in
Figure 17
A. Yeah, there's quite a few things between
44 and 42, but did you say sonething that | ooks
l'i ke a hose?
Q Correct.
A. Okay. Yeah. It's not | abeled.
Q. Correct.
A. But there is sonme kind of a hose or a
i ne that passes from approximtely 42 to over
near 44.
Q Yeah. |Is that part of the gaseous fuel
line?

MR. FI NCH: Obj ection, form

THE W TNESS: Let ne | ook up to see
what these are. So 42 is a primary pressure
regul ator, and 44 is a secondary pressure
regulator, as I recall, so | don't know. In
this case, | don't think it has to be. |
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haven't really considered that question until
now. Often you would find those primry and
secondary pressure regulators right up next to
each other. So the fact that this has a piece
of tubing in there, I'd have to think about
whet her or not it is part of the fuel line. It
appears to be upstreamfromthe fuel |ine
that's identified here in this particular
enmbodi ment.
BY MR. STEMLER
Q What woul d you have to think about?
A. | " d probably want to go through this
patent and see if it describes it as part of
the fuel line because what |I'm | ooking at here
in Figure 30 -- in Figure 1 and the texts that
| just looked up it's indicating that 36 is the
gaseous fuel Iine.
Q Ckay.
A. It hasn't taught me that there's sone
ot her parts of the fuel |ine somewhere el se.
Q Ckay. Can you do that thinking and | et
me know whet her you think this segnment of the
hose is part of the gaseous fuel |ine?
MR. FINCH: Objection, form scope.
THE W TNESS: | nean, that m ght
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take a while. And so what -- I'mjust -- give
you a heads-up. |'d probably want to go to the
cl aiml anguage and see how the cl ai m| anguage
is describing this.

BY MR. STEM.ER:

Q Ckay.

A. And then |'d probably have to go back
and read through sonme rel evant sections for the
speci fication.

Q. Sur e.

A. So | can do all that, but it's probably
going to take a while, and | feel a little
unconf ortabl e doing that under the gun.

Q Understood. We're going to be asking a
| ot of questions today about the '398 patent,
so it may -- if you haven't already reviewed it
in preparation for today's deposition, it may
make sense to go ahead and take that time to do
it now.

A. Well, | reviewed this. | haven't | ooked
at it for along tinme. But it's not a question
of reviewing it, it's a question of review ng
it with the specific question, you know, in

m nd.

Q Ckay.
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A. And to do that -- that analysis takes
some amount of hours to go through. And
basically the kind of question that you're
asking me is hard to rule out that somewhere
in, you know, colum 21, line 6, it doesn't
say: By the way, in Figure 1, that little
pi ece of line was part of the gaseous fuel
l[ine. So it's alnost |ike an exhaustive
search, the kind of question that you're asking
me - -
Q. Sur e.
A. -- [unintelligible] rule out or rule in
sonme portion of it that's not inmmedi ately
obvi ous from Figure 1 or the acconpanying texts
of Figure 1.
Q. | see. Okay. How about if the "398
patent were to not discuss that section of |ine
bet ween the two regulators that are identified
as 44 and 427
A. Ckay.
MR. FI NCH: Obj ection, form scope.
THE W TNESS: That's --
BY MR. STEMLER:
Q | f that were the case, would there be

any way for you to know whether that is part of
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t he gaseous fuel line?

MR. FINCH: Objection, form scope.

THE WTNESS: | would say if | read
t hrough this, and there was no further
di scussi on about that |ine except for what we
see in Figure 1, | would say it's not part of
t he gaseous fuel line because it's identified
36 and | abel ed 36 as the gaseous fuel Iine, but
that's just one particular embodi nent in
Fi gure 1.
BY MR. STEMLER
Q | thought you said 36 was identified as
the LPG hose?
A. Right. So the LPG hose is the gaseous
fuel line --
Q Ckay.
A. -- in this enbodiment. And since 36
doesn't appear to be pointed at another short
pi ece of hose, the patent's not teaching ne --
at | east what we're | ooking at in the figure
and the description of 36 that | read, it's not
teaching me that that small piece is part of
the fuel line as well, the gaseous fuel |ine.
Q How do you know that the LPG hose is the
gaseous fuel |ine?

Veritext Legal Solutions
Www.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 35 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

fromthe gaseous fuel source over to the

generator portion. And that's what a gaseous

fuel line does, is it connects the fuel -- the
gaseous fuel source to the -- to the generator.
BY MR. STEMLER:

Q. And that's how you tell if sonmething is
a gaseous fuel |ine?

that's how | tell -- that's how | determne it

inrelation to Figure 1.

BY MR. STEMLER

Q How do you determne if it's a gaseous
fuel line in relation to the claimlanguage of
claim 1?

t he claimlanguage and read it, and that's what

' mgoing to do right now to answer your

gquesti on.

BY MR. STEMLER:

Q Ckay.

A. So the limtation that you pointed me to

Page 36

MR. FINCH: Objection, form
THE W TNESS: Oh, because it's going

MR. FI NCH: Obj ection, form
THE W TNESS: That's how I -- yeah,

MR. FI NCH: Obj ection, form
THE W TNESS: Well, 1'd go back to
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early in this line of questioning is
particularly relevant. Just, again, to read it
so it's fresh in our mnd, "A gaseous fuel

val ve positioned al ong a gaseous fuel |ine
coupling the gaseous fuel source to the

carburetor. .. So that's teaching us what the
cl ai med gaseous fuel line is. |It's sonething

t hat coupl es the gaseous fuel source to the

car buretor.

Q. Okay. Does that hose 36 extend all the
way to the carburetor?

A. Fromthis picture, it doesn't appear
that. There could be sone internal conponents
there. But, again, just to rem nd you what the
cl ai m | anguage says, it says it's the gaseous
fuel line coupling the gaseous fuel source to

t he carburetor. It doesn't actually say it has
to extend all the way to the carburetor.

Q Ckay. What conponents does 36 extend

bet ween?

N N N N DN
aa A~ W N

MR. FI NCH: Obj ection, form

THE W TNESS: Well, it extends
bet ween that coupler 43. And then sort of the
side of the generator where the control inputs

are, like, there's -- that's basically side of
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t he generator where people get to nmke
selections and turn it on and off and plug in
t he power and stuff like that. So it's clearly
extending from 43, that coupler, to that
control interface on the side of the generator.
BY MR. STEMLER
Q Ckay. That control interface, though,
that's not a carburetor, right?

MR. FI NCH: Obj ection, form

THE W TNESS: No, it's not. The
car buretor would be inside there sonmewhere.
BY MR. STEMLER
Q Ckay. So that -- is that -- conponent
43, is that the gaseous fuel source?

MR. FI NCH: Obj ection, form

THE W TNESS: No. | think maybe
it's 22. 1'd have to |look at the term nol ogy
of the patent that's used in -- but it's
basically the -- you know, the tank is the
source of that gaseous fuel.
BY MR. STEMLER
Q | see. So that line 36 doesn't
necessarily connect directly to that tank 30 or
t he carburetor, as shown here in Figure 1,

right?
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MR. FINCH: Objection, form

THE W TNESS: Right. The line is
clearly connected to that coupler 43, which is
part of 22, which is the -- you know, the fuel
delivery system if you will. And then the
i ne 36 extends over to that control interface
of the generator that we see in Figure 1.

Whet her or not it extends through that
interface all the way to the carburetor, we
don't know | ooking at this figure.

BY MR. STEMLER

Q Ckay. So is there any reason why you're
excl udi ng that segment of hose between the two
regul ators as part of the gaseous fuel |ine?

MR. FINCH: Objection, msstates
prior testinony.

THE W TNESS: Yeah, |'m not
necessarily -- | mean, |'m not necessarily
excluding it. You kind of asked me a question:
If it didn't say anything about it, what would
| feel? And I would think that 36 -- the
| abel ed part that's clearly 36 would be the
gaseous fuel line. But whether or not that
ot her piece is the gaseous fuel line, | didn't
have enough information to go forward with, but
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you -- you said to assune that there's nothing
el se said about it. Now, if | read it, and |
got a fuller description or understandi ng of
what that little piece was, you know, maybe |
woul d then think it's part of the gaseous fuel
[ine. And that -- that material that's around
43 and 44, you know, that m ght be sonething
that's just sort of attached to the fuel |ine,
but we don't have that kind of informtion.

| " mjust looking at Figure 1, and it's clearly
teaching that 36 is the gaseous fuel |ine.

BY MR. STEMLER

Q What i s your understandi ng of what that
little segment in between the two regul ators
does?

A. Oh, the hose segnent between the primary
and the secondary. That's just a way of
passi ng the gaseous fuel fromthe primary to

t he secondary pressure regulators. So that
hose doesn't really have to be there. You
could just directly attach them and have a

t wo- stage regulator all in one piece, all in
one assenmbly, if you wll

Q And you're saying the only way for you

to determ ne whether that is a gaseous fuel
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line would be for the '398 patent to
specifically state that it's part of the
gaseous fuel |ine?

MR. FINCH: Objection, form
m sstates prior testinony.

THE W TNESS: I don't think it has
to specifically state it. 1'd want to read
t hrough the patent to understand how it's
descri bing the operation of all those. But |
do know that there's a | ot of dual-stage
pressure regul ators that don't have such a
hose, they just connect directly. So view ng
this figure and thinking in my m nd that hose
getting smaller and smaller and smaller until
they're touching, | wouldn't -- in that
configuration where that hose is really, really
short, | wouldn't think it was part of the
gaseous fuel line, I would just think it's a
connector between the primary and secondary
pressure regul ators.
BY MR. STEMLER
Q So whet her or not it would be part of
t he gaseous fuel line would be dependent on the
 ength of that hose?

MR. FINCH: Objection, form
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THE W TNESS: Not really the | ength
of the hose, but again, the operation of that
whol e assenbly. But |I'mjust saying that | can
i magi ne that hose going all the way to a
zero-length hose, and then I don't think it's
part of the fuel line there. | think it's just
now a connector of a dual -stage pressure
regul at or.

BY MR. STEMLER

Q But in its current formwhere it's got
sonme length to it, there's no way for you to
determ ne whether that's part of the gaseous
fuel line without this extensive review of the
' 398 patent specification?

MR. FI NCH: Obj ection, form

THE W TNESS: Yeah, that's correct.
| mean, | can envision sonmewhere in this many,
many col ummed patent that it could say that,
for exanple, 44 is optional and we don't really
have to have it, and here it's just added into
the mddle of the fuel line. If I saw
something like that, then | would -- then |
woul d think: ©Oh, the patent is teaching that
that little segnment is part of the fuel |ine.

But in the absence of that teaching, | would
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think it's not part of it.
BY MR. STEMLER:
Q Ckay. In the absence of a teaching
saying that it's optional, you're saying you
woul d think that that segnment is not part of
t he gaseous fuel line?
MR. FINCH: Objection, form
m sstates prior testinony.
THE W TNESS: Yeah, that's correct.
Wt hout some sort of affirmative teaching that
that small segnment is part of the fuel line, |
think it's not part of the fuel line, | think
it's part of a dual -stage pressure regul ator
BY MR. STEMLER
Q. Okay. Is the fuel source then the
out put of the dual -stage pressure regul ator?
MR. FI NCH: Obj ection, form
THE W TNESS: Oh, | think the fuel
source is -- is where the fuel is -- is stored,
and that would be [unintelligible]. You can
see fromthe [unintelligible] there they've
| abel ed the [unintelligible] there the fuel
source.
BY MR. STEMLER:

Q How about that little section of pipe
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| abel ed right bel ow the arrow, 39?

don't know what 39 is w thout |ooking at the

nunber .
BY MR
Q

A.

Q

A.

is. The patent teaches that 39 is not that

pi ece alone. |It's saying that 39 is the fuel
regul ator system which includes the -- what
we' ve been tal king about, the secondary
pressure regulator and the primry pressure
regulator. So that's not actually pointing to
the hose, it's pointing to the assenbly of

pressure regul ators.

Q | see. | guess | was just using that
arrow as nore of a reference to refer to the
conmponent that | wanted to ask you about. That
pi pe, | guess, may be unl abel ed, but do you see
the pipe that I'"m nmentioning that's below the
end of the arrow extending fromthe number 397

Page 44

Do you see that?
MR. FINCH: Objection, form
THE W TNESS: | see that, yes. |

Do you --
STEMLER
Ckay.
-- know what [unintelligible]?
You're wel cone to --

Ckay. 1'Il take a | ook, see what that
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A. Yeah, it doesn't really |look like so
much a pipe to nme. There's no bend to it.
Li ke, the other pipes in here show bending. It
| ooks |i ke maybe it's a handl e or sonet hing.
Q. Do you see ny screen still?
A. Yes.
Q Are you stating that this straight
component with the two el bow conponents at the
two ends of it does not appear to be a pipe to
you?

MR. FI NCH: Obj ection, form

THE W TNESS: Yeah, | don't know
that it's a pipe. It looks kind of like a
handl e because | don't know why the gaseous
fuel would go over there. | think the gaseous
fuel goes through the two pressure regul ators
and out to the generator. [|I'm not
under st andi ng why it would flow over there.
BY MR. STEMLER
Q How do you think the gaseous fuel enters
pressure regul ator 427
A. Well, it's got to come fromthe -- well
what |'1l call the service valve, and then go
into one side of 42. And we can't -- we can

see the output of 42. We really can't see the
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input. So it's somewhere back in there that
t he gaseous fuel is flowng into the primry
pressure regulator 42, but |I'mnot seeing from
this point of view the -- exactly how it gets
in there.
Q I n your experience, where would the
i nput for such a pressure regulator be | ocated?
A. Sort of on the opposite side of where
the output is where generally the gas fl ows
t hrough a structure and has its pressure
reduced. So we can see the output of it pretty
clearly there. But where it's comng in, |
can't see that fromthis perspective, but it
woul d somewhere be on the opposite side or the
backsi de of 42.
Q. Do you see any conponents that appear to
be attached to the opposite side of 42 fromthe
outlet?

MR. FI NCH: Obj ection, form

THE W TNESS: Well, that whol e thing
is mounted on -- see, in this figure we can't
tell. | know how these things work. So
reading in that understandi ng, sonmewhere on the
backside is the input to it, but there are a

couple of different ways that these are laid
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out. So it's somewhere on the backside or the
opposite side of where we can see the out put
hose.

BY MR. STEMLER:
Q. Yeah. And that thing that |'mreferring
to as a pipe and that you're referring to as a
handl e - -
A. No, I"'mnot -- just -- | don't want to
talk over you, but I'"'mnot referring to it as a
handle. Since it's not nunbered, | don't know
exactly what it is w thout sonme further study.
Q OCkay. Would you like to take the tinme
to do that further study?
A. | mean, | think what will help is if we
identify what 40 and 41 are.
Q Ckay.
A. M ght work back from that, and then we
can have -- nmaybe have a better understandi ng.
Q. Sur e.
A. (Views docunent.) Okay. | think | can
probably take a run at answering your question
now i f you restate it.

MR. STEMLER: Dana, can you pl ease
repeat the question back?

THE COURT REPORTER: "Do you see any
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components that appear to be attached to the
opposite side of 42 fromthe outlet?"

MR. FINCH: Objection, form

THE W TNESS: | see a couple of
things that are sort of opposite to that, and
t hey're unl abel ed, but generally they seem
to -- there seens to be a series of conmponents
that go fromthat outlet over towards that
| i near segnent that is -- it's not 39. |It's
unl abel ed, but | think that you're asking
about. So there's several conponents between
t hat outlet and that segnent that we've been
di scussing that | ooks |ike a handle or a pipe.
BY MR. STEMLER
Q Ckay. And do you think that -- that
segnent that we've been discussing that you're
saying may be a handle, you don't think that
that's attached to the opposite side of the
outl et on regul ator 427
A. No. It appears to be connected to sone
ot her device that's connected to 42. 42 -- the
| abel of 42 appears to be generally a
round- shaped structure or a disk, and then
t here's another structure to the upper right of

that, which is not round but curved. And t hen
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that pipe is -- that pipe is kind of connected
to that portion through an L-shaped structure.
Q Does the '398 patent disclose any
structures that connect the gaseous fuel source
to the primary fuel regulator 427

MR. FI NCH: Cbj ection, form

THE W TNESS: Yes. If we | ook at
colum 4, going down, starting at |ine 41,
there's a description of this part of Figure 1.
And |I'mnot going to read it all, but that's
what | was reviewing. And that figure explains
that there is a service valve 40. And that's
the -- essentially the valve that allows the
conpressed LPG gas to flow out, and it goes
t hrough this inlet 41, and then through that
pi pe that we've been discussing and nmakes sonme
ki nd of U-turn, and then heads back towards the
primary pressure regulator fitting.
BY MR. STEMLER
Q Ckay. Is -- that pipe that we've just
been di scussing, is that part of the gaseous
fuel |ine?
A. | don't think so. | think it's part
of -- it's described -- the way that | just --

t hat paragraph that | just read, it describes
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as apparently linked or a part of the fuel
regul ator system 39. So that 39 is not
pointing to anything specific because 39
contains all the conmponents, | think, from--
that go from 40 all the way through 43. That
woul d be the fuel regulator system
Q Ckay. So the segnent of pipe between
t he gaseous fuel source and the regul ator
system-- or I'msorry. Strike that.

The segnment of pipe between the service
valve 40 and the primary fuel regul ator 42
woul d then not be part of the gaseous fuel
line?
A. Correct. It's part of the fuel -- it
appears to be part of the fuel regulator system
39.

N N N NN NN PP P PP
aa A W N P O © 0 N

Q. Yep. How about if we |ook at the
regulators 40 -- well, maybe just referring to
t hat regul ator system 39, is that part of the
gaseous fuel |ine?

MR. FI NCH: Obj ection, form

THE WTNESS: | think in this
enmbodi ment, no. As we read -- as we saw
earlier, the patent teaches that the fuel

line -- the LPG or the gaseous fuel Iline
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basically ends at 43, the way it's described in
t he patent.

BY MR. STEMLER:
Q Ends at 43. OCkay. So none of the
regul ators 42 or 44 would be part of the
gaseous fuel |ine?

MR. FI NCH: Obj ection, form

THE W TNESS: Again, | think in this
embodi nent and the way that it's described, no,
not in this particular embodi nent.
BY MR. STEMLER
Q Does the '398 patent say anywhere that
the LPG hose 36 is part of the gaseous fuel
line?
A. No, it doesn't use that words, but it is
t he gaseous fuel line because it's the |ine
t hat coupl es the gaseous fuel source to the
car buretor.
Q Even though it doesn't extend all the
way to the gaseous fuel source or the
car buretor?

MR. FI NCH: Obj ection, form

THE W TNESS: That's correct.
There's no requirenent it has to go all the way
toit. It has to couple it.
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BY MR. STEMLER:

Q. And that segment of the hose between
regul ators 44 and 42 does not perform any part
of that coupling?

MR. FI NCH: Obj ection, form

THE W TNESS: I think that is part
of the structure that couples it. | mean, if
it wasn't there, it wouldn't be coupl ed. But
as we discussed, those are sort of internal
connect -- internal connecting portions of 39,
t he fuel regulator system
BY MR. STEMLER:

Q. | f something's part of the regul ator
system are you saying it can't be part of the
gaseous fuel line?

MR. FINCH: Objection, form
m sstates prior testinmony.

THE W TNESS: | think for this
particul ar embodi ment and the description that
goes along with it, it can't because the
description that we discussed, it indicates
t hat the fuel line ends at 43.

BY MR. STEMLER

NN
(62 BN SN

Q. Where does it indicate that the fuel

| i ne ends at 437
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A. el |

"An outl et

conponents.

coupl i ngs?

Q. How

when di scussing Figure 1, the patent states,

That's teaching that those are different

referring back to when | say that LPG supply

hose 36 ends at 43, it's fromthat teaching

t here.

Q Does the gaseous fuel line have to be a
hose?

A. | don't think so. | don't see that
requirenment. | don't renmenber that

requirenment.

Q. Can the gaseous fuel line ever include

A. | think it can, yes.

woul d be included as part of the gaseous fuel

line or not?

A. Well, | think the test would be if the
gaseous fuel line continued on beyond that
connector. For exanple, if we go to -- go back

to colum 4, but we go up to line 32, at that
poi nt the patent teaches, "LPG supply hose 36

is coupled to a second fuel line within

Page 53

, in colum 4, starting on |line 49,

43 coupled to LPG supply hose 36."

And so that's what |'ve been

do you know whet her those couplings

WwWWw.veritext.com

Veritext Legal Solutions
888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 53 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

teaching that that fuel

t hen obviously there's

then it passes through

in the '398 patent that
fuel hose 36 in Figure
line?

MR. FI NCH:

generator 20." So I think in that case it's

Figure 1 goes up to that user interface, and

carburetor through a second fuel line. And I

think in that case we would know t hat second

fuel line is also part of the gaseous fuel

i ne.

Q. Can you turn to colum 8, line 1 of the
' 398 patent for nme?

A. Colum 8, line 1, yes. |'mthere.

Q. And can you read for me the first ful
sentence that appears there?

A. "Accordingly, first fuel line 66 my be
a liquid fuel line, and second fuel line 70 may
be a gaseous fuel line."

Q And if | scroll down to Figure, sorry,
4A, do you see second fuel line 70 shown here?
A. Yes, | do.

Q Are you aware of any simlar description

Page 54

line that we see in

a coupler there, but

and continues on to the

refers to the gaseous

1 as the gaseous fuel

Obj ection, form
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THE W TNESS: |'m not sure
under st ood the question. Can you repeat that?
BY MR. STEMLER:

Q. Yeah.

MR. STEMLER: Dana, do you m nd
reading it back one time?

THE COURT REPORTER: "Are you aware
of any simlar description in the '398 patent
that refers to the gaseous fuel hose 36 in
Figure 1 as the gaseous fuel |ine?"

MR. FI NCH: Obj ection, form

THE W TNESS: Not off the top of ny
head, but the question is a little bit odd to
me, to be honest. It's not using the
term nol ogies that are here in the patent, so
l"'ma little confused by it.

BY MR. STEMLER:
Q " msorry. | should have used the word
"LPG supply hose 36."
A. Ckay.
Q And so |I'Ill restate my question for you.
A. Ckay.
Q Are you aware of any simlar description
in the '398 patent that refers to the LPG
supply hose 36 shown in Figure 1 as the gaseous
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fuel 1ine?

MR. FINCH: Objection, form

THE W TNESS: Off the top of ny
head, | don't know that it uses those words,
but the description of it throughout this
di sclosure is clearly teaching that it's a
gaseous fuel |ine.
BY MR. STEMLER
Q. And how exactly do you reach that
concl usi on?
A. Well, reading the specification,
under st andi ng how this technol ogy is described.
And, for exanple, going back to Figure 1, when
you read all of the description of what's
involved in Figure 1, you understand that that
hose 36 is coupling the gaseous fuel source to
t he carburetor, and so therefore it's a gaseous
fuel |ine.
Q But not all conponents that couple the
gaseous fuel source to the carburetor are part
of the gaseous fuel |ine?

MR. FI NCH: Obj ection, form

THE W TNESS: Yeah, | think that's
correct.

BY MR. STEMLER:

Veritext Legal Solutions

WwWWw.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 56 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

Page 57

Q How do you tell then which of the
components that couple gaseous fuel source to
t he carburetor are part of the gaseous fuel
I ine and which of them are not?

MR. FI NCH: Cbj ection, form

THE W TNESS: Well, essentially you
woul d | ook for conmponents that are |lines or
hoses and/or other conduits of the -- that
all ow the gaseous fuel to flow fromthe fuel
source towards the carburetor.
BY MR. STEMLER
Q But not the hose between 44 and 42?

MR. FI NCH: Obj ection, form

THE W TNESS: Well, again, that's a
very specific embodi nent. And going through
and readi ng how that's described, that's an
i nternal conponent of that 39, which is that
fuel regulator system
BY MR. STEMLER
Q So if a hose or a conduit could be
described as a different -- part of a different
system but still connects between the gaseous
fuel source and the carburetor, that would be
excluded from being part of the gaseous fuel

li ne?
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MR. FINCH: Objection, form

THE W TNESS: | didn't quite
under stand that question. |'msorry.

MR. STEMLER: Dana, can you read
t hat one back, please?

THE COURT REPORTER: "So if a hose
or a conduit could be described as a
different -- part of a different system but
still connects between the gaseous fuel source
and the carburetor, that would be excluded from
bei ng part of the gaseous fuel |ine?"

MR. FI NCH: Obj ection, form

THE W TNESS: Yes. | think it could
be excluded. And this particular description
t hat we've gone through is teaching that those

are internal conponents of the fuel regulation

N N N NN NN PP P PP
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system 39, and that's why in this case | think
what we are clearly being taught is that 36 is
t he gaseous fuel line or at |east part of it.
And then what we read recently indicates

t here's anot her portion of that gaseous fuel
line inside the generator that's not shown, but
it's described in the text. So those parts

t hat are described as the LPG |line would be the

gaseous fuel Iine.
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BY MR. STEMLER:

Q Ckay. Are you famliar with threaded
connections, Dr. Singhose?

A Yes, | am

Q Do you think that the end of the
gaseous -- I'msorry. Strike that.

Do you think that the end of the LPG
supply hose 36 could be connected to the outl et
43 via a threaded connection?

MR. FI NCH: Obj ection, form

THE W TNESS: | think it could be
unl ess sonewhere in the patent it says 43
cannot be a threaded connector. From what | --
what we've read today, it just says it's a
coupler, so in that case | think it could be a
t hr eaded connect or.

BY MR. STEMLER
Q Sure. And so | understand --

MR. FINCH: Taylor, we've been going
for alnmpst an hour and a half. So whenever you
get to a mnute, let's take a break.

MR. STEMLER: All right. 1'Il wap
up here soon.

BY MR. STEMLER:

Q | understand that your position is that
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part of the gaseous fuel |ine because it

part of the regulator system Wuld the

of the gaseous fuel |ine?
MR. FINCH: Objection, form

m sstates prior testinony.

into the user interface?

BY MR. STEMLER

attaches to 43.
MR. FI NCH: Obj ection, form

di scussed, | don't know what kind of a

met al part.

BY MR. STEMLER:

Q Ckay.

A. You basically said there's a neta

"' m not sure what that is.

Page 60

fuel outlet 43 of the regul ator woul d not

fitting at the end of the LPG supply hose 36

that could thread into that connection be part

THE W TNESS: |'m not exactly sure
what you're referring to. Are you referring to

the 43 side or the other side of 36 that goes

Q Nope. I'mreferring to the side that

THE W TNESS: Okay. Yeah, | don't

exactly know what's in there. As we just

connector is there, so |I'"'mnot sure there's a

be
S

met al

part.
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Q Say, for exanple, there's a female-style
connection of the threaded connection that's
attached to the hose 36. Can you understand
what |'m tal king about there?
A. | think so, yeah.

MR. FI NCH: Cbj ection, form

THE W TNESS: There's sone ki nd of
connector on the end.
BY MR. STEMLER
Q Sure. Would the connector on the end of
36 be part of the gaseous fuel |ine?
A. | mean, | think in this particular
enmbodi ment -- again, I'mgoing to go wth what
t he patent says, and the patent is saying that
t hat coupler 43 is not part of the hose, so |I'm
not exactly sure what you're describing. But
to the extent that it's part of the coupler,
t hen the patent is teaching us that in this
enmbodi ment the coupler is not part of the fuel
l'ine.
Q Ckay. MWhat if it's part of the hose?
A. Yeah, | think if you --

MR. FINCH: Objection, form

THE WTNESS: -- if you just had a

relatively | ow pressure system and you could
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push the hose onto, like, a spigot outlet that
ki nd of has some ridges that connect it, and
t hen maybe you put a clanp over it, | would
think that all of that hose is part of the
[ ine, but the connector is not.
BY MR. STEMLER
Q. Okay.
MR. STEMLER: We can take a quick
break.
THE VI DEOGRAPHER: We are going off
the record.
Time now is 10:42.
(Off the record 10:42 to 10:54.)
THE VI DEOGRAPHER: We are back on
the record. This is the start of Media
Nunber 2.
The time is 10: 54.
BY MR. STEMLER
Q. Dr. Singhose, |I'm sharing Figure 1 of
the '398 patent again. Do you see this?
A. Yes, | do.
Q. Before we broke, we were tal king about
t he connection between hose 36 and the
regul ator system outlet | abeled as 43. Do you

recall that?
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A. Yes.
Q We di scussed a couple of different
connection mechani snms, one of which that you
mentioned was if the hose extended over a
protrusi on and was connected via sonme type of
wrap around the hose. Do you renmenber that?

MR. FINCH: Objection, form
m sstates prior testinony.

THE W TNESS: Yes, | do renenber
sonmet hing |i ke that.
BY MR. STEMLER
Q Now, |'m not aware of any instance in
the ' 398 patent where any particul ar form of
connection is specified between the hose 36 and
the outlet 43. Are you?

MR. FI NCH: Obj ection, form

THE WTNESS: ©Oh, | see -- | can
understand the question. You're saying is
there somewhere in there where the 43 is
descri bed as being a particular kind of
coupling? 1Is that your question?
BY MR. STEMLER:
Q. Correct.
A. Ckay. | nean, off the top of ny head, |

don't know t hat. |"d have to search

Veritext Legal Solutions

WwWWw.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 63 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

Page 64

Q Ckay. Are you able to inmagine a
scenari o where there mght be a threaded
coupl er that connects line or hose 36 to outl et
437

MR. FI NCH: Cbj ection, form

THE W TNESS: Yes. And we were --
I'"'ma little confused by the question. |
t hought we were tal king about that before, that
43 could be a threaded connector.
BY MR. STEM_ER:
Q Yeah. We were -- we were discussing
t hat .
A. So yeah, it could be a threaded
connect or.
Q Ckay. Can you inmagine a scenario for ne
in which the hose includes a male-style portion
of that threaded connection?

MR. FI NCH: Obj ection, form

THE W TNESS: Yes. The end of 36
coul d have a nmal e-style connector. | nmean, it
woul d be essentially |like a garden hose. |Is
t hat what you're envisioning?
BY MR. STEMLER:
Q Exactly.
A. [Unintelligible] hose?
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Q Yeah, simlar to that. And in that
case, the outlet 43 may be a femal e-style
portion of that threaded connector?

MR. FINCH: Objection, form

THE W TNESS: Yeah. So I'mtrying
to understand. So you're making an
interpretation, | think, that | wasn't about
43, that 43 isn't both parts of a connector.
The way the patent reads is that 43 is an
outlet coupled to the LPG supply hose. W read
t hat several tinmes. So |I'm not view ng 43 as
bei ng sort of one half of a connector. |I'm
viewing it as the entire coupler.
BY MR. STEMLER:
Q I n which case that would include the
mal e-styl e portion of the hose and the
femal e-style portion?
A. Yes, it coul d.

MR. FI NCH: Obj ection, form

THE W TNESS: Yes.
BY MR. STEMLER:
Q And so you're saying then that the
mal e-styl e portion of the hose -- |I'm sorry.
Strike that.

You' re saying then that the nmale-style
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portion of the threaded connector would not be
part of the gaseous fuel |ine?

MR. FINCH: Objection, form
m sstates prior testinony.

THE WTNESS: |I'mnot ruling it out.
| mean, | just don't think the patent teaches
t hat | evel of specificity.

BY MR. STEMLER

Q. All right. 1'd like to pull up another
exhibit. [|'ve got -- I'mintroducing your
decl arati on now, which is Exhibit 2133.

THE COURT REPORTER: A new exhi bit
t hen?

MR. STEMLER: This will be a new
exhibit. That's correct.

(Exhi bit Number 2133 nmarked for
identification.)

BY MR. STEMLER
Q Al'l right. This exhibit should now be
di spl ayed on the screen. Do you see this,
Dr. Singhose?
A. Yes, | do.
Q All right. And | would like to turn to
page 56 of this exhibit.
A. Ckay.
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Q. Al'l right. Wuld you please read
paragraphs 115 and 116 to yourself for ne, and
et me know when you've finished reading those
par agr aphs?

A. Ckay. (Views docunent.) Okay. |'ve
read paragraphs 115 and 116.

Q Ckay. So it's ny understanding, after
readi ng these two paragraphs, that you're
basi ng your understandi ng on whet her sonethi ng
is a gaseous fuel |line as dependent on whet her
or not a fuel within that line is in the
gaseous state, is that generally correct?

MR. FINCH: Objection, form
m sstates prior testinony.

THE W TNESS: Well, | think it needs
to do exactly what the claimlimtation says,
which it has to couple the gaseous fuel source
to the carburetor. That's what determ nes
whet her or not it's the gaseous fuel line. The
gaseous fuel line could, for exanple, be enpty
of any gas -- there could be no gaseous fuel in
there if you run out of gas.

BY MR. STEMLER:
Q Sure. Wuld that be a gaseous fuel |ine

t hen?
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A. Yes, because it's coupling the fuel
source, which happens to be, | guess, enpty in
that case, to the carburetor.
Q Sure. MWhat if there was a liquid fuel
in that line, but the line was still coupling
t he gaseous fuel source to the carburetor,
woul d that be a gaseous fuel |ine?

MR. FI NCH: Cbj ection, form

THE W TNESS: Yes. There could
be -- | nean, sonebody could hook this thing up
incorrectly and put sone water or sone kind of
liquid in there. That doesn't change that it's
t he gaseous fuel line. It's just being used
incorrectly.
BY MR. STEMLER
Q And so if | filled a gaseous fuel |ine
with liquid fuel, but it was still coupling a
gaseous fuel source to the carburetor, that
woul d still be a gaseous fuel |ine?

MR. FI NCH: Obj ection, form

THE W TNESS: Yeah, | think so. I
don't understand how you're doing that, because
you' d have to, like, disconnect fromthe
gaseous fuel source. And | think if you're in

t hat situation, | don't quite understand what's
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going on. Seens |ike you're breaking it, and
t hen asking ne questions about the broken
system It's hard to do that.
BY MR. STEMLER:
Q Yeah, or just uncoupling a connection
and filling it and recoupling i1t?

MR. FI NCH: Obj ection, form

THE WTNESS: | think in a case |ike
t hat where sonebody is purposely m susing a
generator, you're not changing the fact that
it's the gaseous fuel line, you' re just using
it in a way you're not supposed to be using it.
| think m suse of something doesn't change what
t he conmponent is, it's just being m sused.
BY MR. STEMLER
Q. Sure. Even though the state of the fuel
within that particular portion of the line
woul d not be gaseous during that period of
m suse?

MR. FI NCH: Obj ection, form

THE W TNESS: Yeah, that's right. I
don't think it's even functioning properly
under that -- | don't see how it could function
properly. If you put gasoline, for exanple, in

t he gaseous fuel line, this -- | don't think
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that's even going to work.

BY MR. STEMLER:

Q OCkay. 1'd like to turn back to the '398
patent. We read claim1l1 -- a particular
element of claim1l earlier on in the
deposition. | asked you to read this portion
"A gaseous fuel valve positioned along a
gaseous fuel line coupling the gaseous fuel

source to the carburetor... Do you recal
readi ng that, Dr. Singhose?
A. Yes, | do.
Q. Can you identify for me where in the
' 398 patent a gaseous fuel line positioned
along -- strike that.
Can you identify for nme where in the

' 398 patent a gaseous fuel valve positioned
al ong a gaseous fuel line is disclosed?

MR. FI NCH: Obj ection, form

THE W TNESS: Let nme see. W thout
rereading the whole thing, |'d be tenpted to go
back to that Figure 4 that we were talking
about before.
BY MR. STEMLER:
Q Yep. | can do that.

A. There's likely to be disclosures there,

Veritext Legal Solutions

WwWWw.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 70 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

Page 71

so it's probably one of those nunbers. You
tal ked about it before, how 70 would really

be -- we tal ked about before 70 being the
gaseous fuel line, was that correct?

Q Ri ght .

A. So | think if I -- if we were to pull up
and | ook at the description that goes al ong
with that, | think what we'll find is that 59
or 50A, maybe it's 50A and B, let ne see if |
can find those, those described here. So 50A
and 50B are described as, | believe, parts of a
qui ck di sconnect hose coupling. And 70 is
clearly part of the gaseous fuel line. But
then also you can see in Figure 4A there is a
line running from 50B down to the propane tank
that's also part of the gaseous fuel line. So
| think one |ooking at this and realizing that
t he gaseous fuel line is going fromthat
propane tank up to the carburetor, one

di scl osure of a valve is that quick disconnect
connector 50A and 50B, there's a valve in

t here.

Q s -- that line between 50B and propane
tank 68, is that always part of the gaseous

fuel |ine?
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MR. FINCH: Objection, form

THE W TNESS: I don't think it
al ways has to be. But if we were to conbine
t he teachings of Figure 1 and Figure 4A, then
t hat segnment that's unlabeled in Figure 4A
woul d be 36 that we were tal king about before
fromthe propane tank up to the user interface.
BY MR. STEMLER
Q. Sur e.
A. So | think -- you know. And then we
al so read earlier the part of the patent that
says that 36 is one part of the line, and
t here's another internal |ine which goes up to
t he carburetor, and so that would be 70. So |
think taking Figures 1, 4A and that textual
description we had before is a teaching of a
gaseous fuel line that has a gaseous fuel valve
positioned along it.
Q Ckay. Is -- the conponent 59, is that
part of the gaseous fuel |ine?

MR. FI NCH: Obj ection, form

THE WTNESS: | think | can answer
your question if | just find where 59 is
described. G ve ne a second to do that. Well,

if we go to colum 8 of the patent and go to
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l[ine 17, the patent describes, "Mechanical fuel
val ve 54 to bl ock and unbl ock fuel inlet 59 of
second fuel line 70." | think that's teaching
us that 59 is part of the second fuel Iine.

BY MR. STEM_ER:
Q Ckay. And it's -- you said it's the
inlet of the second fuel line, right?
A. Yes.
Q. And the second fuel line is the gaseous
fuel |ine?
A. Yeah. The gaseous fuel line 70, the
second fuel line, yes.
Q s it your understanding then that
conmponent 50A woul d al so be part of the gaseous
fuel |ine?
MR. FI NCH: Obj ection, form
THE W TNESS: Well, 50A is the --
what we tal ked about before, it's the gaseous
fuel valve positioned al ong the gaseous fuel
l'ine.
BY MR. STEMLER
Q s it part of the gaseous fuel line?
MR. FINCH: Objection, form
THE WTNESS: | don't think it
necessarily has to be part of the line. It
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just has to be positioned along it.
BY MR. STEMLER:
Q. s it part of the fuel line in this
figure?

MR. FI NCH: Cbj ection, form

THE W TNESS: In Figure 4A?
BY MR. STEMLER:
Q. Yeah.
A. " m not sure | can make that
determ nati on just |ooking at the figure.
Agai n, probably want to read howit's
described, but it's clearly a valve along the
line. And there's the first part of the line
and the second part of the line, it's
positioned along it.
Q. How come you can't tell if it's part of
t he gaseous fuel |ine here?

MR. FI NCH: Obj ection, form
m sstates prior testinony.

THE W TNESS: Well, I'd want to read
about how it's described in the patent is al
" msaying, if it says that 50A and 50B are not
part of the fuel |line and sinmply a quick
connect connector. But it may also say that

t hose are part of the fuel line, it's
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positioned along it. |'mnot sure that we have
a clear teaching one way or the other, but it's
positioned along it. Vhether or not it's part
of it, 1'"d probably have to do nore research.
BY MR. STEM_ER:
Q How do you know if it's positioned al ong
t he gaseous fuel line, but you can't tell if
it's part of the gaseous fuel line?
MR. FI NCH: Obj ection, form
THE W TNESS: Well, |'ve read the

description of how this works, and those quick
connectors go together. So at that point the
fuel line is running fromthe propane tank up
to the carburetor, and that valve is positioned
along the line. That is, there's a part of the
line before it, and there's a part of the line
after it. That's what it nmeans to be
positioned along it.
BY MR. STEMLER
Q When the connector is not attached --
stri ke that.

When the two sides of the connector are
not attached, so -- as shown in Figure 4A, is
50B part of the gaseous fuel |ine?

MR. FINCH: Objection, form
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THE W TNESS: Again, | think it
could be. | didn't study the patent for this
particul ar sort of subtle teaching whether or
not how nuch of the ends of the fuel |line are
part of the fuel line or not, those connector
ends.
BY MR. STEMLER
Q. Can you review the patent and let ne
know now?
A. Ckay. Just --

MR. FI NCH: Obj ection, form

THE W TNESS: Let nme understand the
guestion correctly. You're saying when it's
not in the connected state, is it part of the
fuel line or not?
BY MR. STEMLER
Q. Yeah. MVhen it's not in the connected
state, would 50B be part of the gaseous fuel
line?
A. Ckay.

MR. FI NCH: Obj ection, form scope.

THE W TNESS: (Vi ews docunent.)
Ckay. | think I've reviewed enough of the
patent to give an answer to your question, if |
could just have the question one nore tine.
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BY MR. STEMLER:
Q Sounds good.

MR. STEMLER: Dana, could you pl ease
read it back?

THE COURT REPORTER: “When it's not
in the connected state, would 50B be part of
t he gaseous fuel [ine?"

MR. FI NCH: Cbj ection, form

THE W TNESS: | think to answer that
guestion it's instructive to | ook at colum 7
of the patent. Starting on |ooks to be about
line 18, the patent teaches, "Hose coupling 50
has a second end 50B coupled to the outl et of
LPG supply hose 36." So we know that 36 is
part of the gaseous fuel line. So that
teachi ng indicates that the coupler's not part
of the hose itself.
BY MR. STEMLER
Q How about the section that you're -- |
guess we're | ooking at it here on Figure 4A
t hat extends between 50B and 60A. | know you
mentioned that that's anal ogous to the hose 36
shown in Figure 1. |Is that part of the gaseous
fuel line when in the disconnected state shown

in Figure 4A?
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A. Yes. In fact, that's what --

MR. FINCH: Objection, form
m sstates prior testinony.

THE W TNESS: Yes, that's what the
passage that | just read speaks to. It says
t hat that second end 50B is coupled to the
outl et of LPG supply hose 36. So even though
36 is not | abeled there in 4A, that text is
teaching us that that is 36.

BY MR. STEMLER:

Q. OCkay. And that's part of the gaseous
fuel line --

A. Yes.

Q. -- when in the disconnected state?

A. Yes.

MR. FI NCH: Obj ection, form
BY MR. STEMLER:

Q. How about that flange 58 that's shown
bet ween 50A and 50B, is that part of the
gaseous fuel line?

MR. FI NCH: Obj ection, form

THE W TNESS: No.

BY MR. STEMLER:
Q. OCkay. If I were to place a vapori zer
along the length of Iine 70 and connect an LPG
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tank where 68 is shown and flow liquid LPG from
t he tank through 50B and 50A into the

vaporizer, would you still consider 50A and/or
50B to be a gaseous fuel valve?

MR. FINCH: Objection, form scope,
i ncompl ete hypot hetical.

THE W TNESS: So 50A and 50B are
descri bed as quick connectors, right, you're
wanting me to keep them as quick connectors but
have liquid flow ng through thenf
BY MR. STEMLER
Q. Yeah.

A. Ckay. As an initial matter, | think

t hey have to be different kinds of connectors
to do that, so I don't think they can be the
same connectors. So I'll have to change that
to something appropriate to connect liquid. So
if you'll allow nme to make that change, let ne
see if | can answer the question. | think in
that case it's a liquid val ve because you're
stopping and starting the flow of liquid. So |
woul dn't consider -- | don't -- to the extent |
can understand this, | don't think that's a
gaseous valve anynore. | think it's a liquid

val ve because it's controlling the fl ow of

Veritext Legal Solutions

WwWWw.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 79 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

Page 80
l'iquid.
Q How about if you didn't change the
val ves, if you kept val ves 50A and 50B as they
wer e?
A. | don't think it would work. | think
t he kind of quick connectors for a gas are
different than the connectors you would use for
pressurized |iquid.
Q. Can you turn to colum 11, line 15 of
the '398 patent for ne?
A. " mat colum 11 and |ine 15.
Q. Al right. And I'Il pull that up for
Dana. Could you please read the first full
sentence that appears there?
A. "Enmbodi ments of the invention also
contenpl ate nmechani cal fuel valve 54 configured
to operate along second fuel line 70 to provide
a flow path for second fuel source 30 to
carburetor 62 when the valve is in second
position 38B."
Q And coul d you pl ease show for ne where
in Figure 4A and 4B that is described?

MR. FINCH: Objection, form | acks

f oundati on.

THE W TNESS: Well, there's several
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things in that sentence, but let's start at the
first one. It says that there's a mechani cal
fuel valve 54. So 54 is |abeled on the left
side, kind of the left m ddle side of
Figure 4A. And then the rest of the sentence
says it's configured to operate al ong a second
fuel line 70. So 70 is |abeled there. And
then it's -- we need to | ook at flow path for
second fuel source 30. So second fuel source
30 is basically pointing to the propane tank at
the bottom And then carburetor 62 is -- well,
it's labeled sort of in the very center of the
device. So those -- that's where those
conmponents -- those physical conmponents are
shown in Figure 4A.
BY MR. STEMLER
Q. Okay. So as shown here, the mechani cal
fuel valve 54 is operating along the second
fuel line 70 to provide a flow path for second
fuel source 307?
A. Yes.
Q Ckay.

MR. STEMLER: 1'd like to take a
qui ck break.

THE VI DEOGRAPHER: We are goi ng off
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the record.

Time now is 11:35.

(OfFf the record 11:35 to 12:27.)

THE VI DEOGRAPHER: We are back on
the record. This is the start of Media
Number 3.

The time is 12:27.
BY MR. STEMLER
Q. Hell o again, Dr. Singhose.
A. Good afternoon.
Q. During the course of our lunch break or
any of our other breaks, did you speak with any
of Chanpion's attorneys about this proceedi ng?
A. Wel |, yeah, generally about the
proceedi ng, like, how nuch of the day is going
to be spent doing this and when we're com ng
back online, that kind of thing.
Q Did you discuss the substance of your
testinmony with then?
A. No.
Q Ckay. What does LPG stand for?

MR. FI NCH: Obj ection, form

THE W TNESS: Well, it can stand for
di fferent things, but |liquid petroleum gas.

BY MR. STEMLER:
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Q And that's the term "LPG " that's used
in the '398 patent?

MR. FINCH: Objection, form

THE W TNESS: Yeah, generally that's
what it neans.
BY MR. STEMLER
Q How woul d you descri be the chem ca
composition of LPG?
A. | mean, |'mnot a chem stry expert, but
| do understand that it has hydrocarbons in it,
basically conpl ex nol ecul es that are what we
call flammble. [If you bring themup to a
certain tenperature, they tend, like, to break
apart violently and expl ode or cause a fire.
Q How does that chem cal conposition
differ fromthe chem cal conposition of
gasol i ne?
A. Again, |'mnot a chem stry expert, but
it's rel at ed. | nmean, it's not the sanme
chem cals, but they're related chemcals in the
sense that they -- when you vaporize them or
put themin gaseous form and you put them near
somet hing hot, they tend to explode violently.
Q Do you understand LPG s chem ca

conposition to change dependi ng on whether it's
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in the gaseous formor in the liquid fornP

MR. FINCH: Objection, form

THE W TNESS: The chem cal
composition in ternms of the -- of the baseline
mol ecul es, the hydrocarbons woul dn't change,
but certainly they bind together through their
mol ecul ar bonds differently. \When you're in a
[iquid state, you have what's call ed
i ntermedi ate bondi ng, and so the nol ecules tend
not to -- they tend to nove around relative to
each ot her, but they won't, |ike, bust off and
fly away like they will in a gas.

BY MR. STEMLER

Q. Generally, how does the chem cal
conmposition of gaseous fuel differ fromthe
chem cal conposition of liquid fuel?

MR. FI NCH: Obj ection, form
foundati on, scope.

THE W TNESS: | don't know -- |
don't understand the use of "differ"” in that
guesti on.

BY MR. STEMLER:
Q How is it different?
MR. FINCH: Objection, form
THE W TNESS: Again, | don't think
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that the chem cal conposition changes when you
take a gas and you either conpress it or you
freeze it, and it comes together and fornms a
[iquid. | think the chem cals are the sane,
but they get close to each other and they tend
to stick together rather than flying apart. So
it's not a chemcal conposition, it's nore of a
chem cal structure.
BY MR. STEMLER
Q | see. Let me ask that question in a
slightly different way. How does the chem cal
conposition of a fuel that is in a gaseous
state at standard tenperature and pressure
differ fromthe chem cal conposition of a fuel
that is in a liquid state at standard
t enperature and pressure?

MR. FI NCH: Obj ection, form
foundati on, asked and answered, scope.

THE W TNESS: Again, |I'mnot a
chem stry expert, but | do understand it to the
| evel that those two different kinds of fuels
woul d have two different types of nol ecul es,
and the one that's liquid at room tenperature
woul d essentially tend to stick together better

t han one that is normally gaseous at room
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tenmperature and pressure.
BY MR. STEMLER:
Q Woul d that have to do with, like, the
polarity of the bonds in the nol ecul es?

MR. FINCH: Objection, form

THE W TNESS: | don't understand it
wel | enough at that |evel to answer the
guestion. The way you're using "polarity" is
[ittle confusing to ne. And, again, |I'mnot a
chem st, and | haven't prepared to answer
chem cal questions here today.
BY MR. STEMLER
Q Do you understand the word "liquified"
in the term"LPG'" to refer to the fuel -- to
refer to the state of the fuel at any given
time?

MR. FI NCH: Obj ection, form

a

THE W TNESS: Not at any given tine.

| understand liquified to refer to it being
stored essentially under pressure or at a

col der tenperature so that it does |iquefy.

BY MR. STEMLER:

Q And the word "gas" in LPG what is your
under st andi ng of that ternf

A. Gas is -- well, like, I'"m not even sure
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| know the source of where that term cane from
But gas in that sense probably refers to the
fact that it's, like, gas, a gasoline, like, it
can explode, it's hydrocarbons.
Q Does it refer to the phase of the fuel?

MR. FI NCH: Cbj ection, form

THE W TNESS: Yeah, that would be --
| don't think so. It would be kind of
contradictory to say it's liquid and gas.
Usually we take a material and we consider it
to be liquid or gas, although there is sone
overlap there. But it also could refer to the
fact that when we first get it out of the
ground, it's in a gaseous state, and we
conpress it into a liquid state. That's also
anot her reasonable interpretation of the use of
LPG.
BY MR. STEMLER

Q And so the word "gas" could refer to the
state of the fuel at standard tenperature and
pressure?

MR. FI NCH: Obj ection, form

THE W TNESS: It could. Again,
didn't study that issue, where the term cane

from So those are both reasonabl e things.
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They're gas in the sense that they expl ode.
And they're also gas in that it's a gaseous
substance when we first pull it out of the
ground.
BY MR. STEM_ER:
Q "1l share nmy copy of the '398 patent
again, Figure 1. Do you see this docunent?
A. Yes, | do.
Q. | think we referenced conponent | abel ed
30 here during our earlier discussion. Do you
remenber that?
A. Yes.
Q What is conmponent 30 referring to?
A. That's the second fuel source.
Q | think the patent notes that in this
enbodi ment the second fuel source can be an LPG
t ank.
MR. FI NCH: Obj ection, form
BY MR. STEMLER
Q Do you recall that?
A. Yes, | remenber sonething |ike that.
| " mnot sure that's the exact words that you
used, but nmaybe those were the exact words.
Q Are you famliar with LPG tanks --
A. Yes.
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Q -- like the ones down here?
A. LPG - -
Q. Sorry.

MR. FINCH: Objection, form

THE W TNESS: |1've got -- | have one
at ny house.
BY MR. STEMLER:
Q Me too. But |ike the one shown here?

MR. FI NCH: Obj ection, form

THE W TNESS: Simlar to that. I
don't have the dolly. And then nmy pressure --
| don't have that whol e pressure regul ator
attachment at the top of m ne.
BY MR. STEMLER:
Q | understand that these tanks are at
| east partially full of liquid state LPG is
that right?
A. Well, not when they run out. But yeah,
when you get them they are usually filled with
a certain amount of pounds of LPG in the liquid
state, yes.
Q How hi gh does that liquid -- how high is
the liquid state usually filled up to?

MR. FINCH: Objection, form
BY MR. STEMLER:
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Q. Strike that. How high is the liquid
state LPG usually filled up within the tank 30?
A. | assunme you nean it's sitting on the
ground, and it's settled to the bottom and how
hi gh up until we get to the transition from
liquid to gas. That | don't know. | nean,
|'"ve picked themup. When | first picked them
up and they're pretty full, it seens like it's
near the top. |t sloshes around, so there's

al ways sone air in there. And then, of course,
as it depletes over tinme, eventually it's al
the way at the bottom it's all gone. So it
has a variable position.

Q. " mgoing to pull up your declaration
once again, Exhibit 2133. And I'mreferring to
paragraph 133. | have a section in your

decl aration highlighted. Could you please read
that section for ne?

A. Do you want me to read it into the
record or just to nyself?

Q Yeah, into the record, please.

A. Ckay. "For exanple, if an LPG tank was
used i nproperly such that LPG vapor exited the
LPG tank and was sent to the vaporizer, then

t he vaporizer could not function properly to
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generate an appropriately-rich fluid flow into
the carburetor.”
Q Thank you. And you say the same thing
regardi ng Nakafushi's vaporizer at
paragraph 219, right?

MR. FI NCH: Cbj ection, form

THE WTNESS: | think | say about
the same thing. You've highlighted a little
bit nmore where | say, "In such a case, the
engi ne would die."
BY MR. STEMLER
Q And t hese phrases, do you nean that the
vaporizer would not function properly if it
recei ved any vapor, or that the vaporizer would
not function properly if it received only vapor
and no liquid?

MR. FI NCH: Obj ection, form

THE W TNESS: \What | neant was t hat
if the vaporizer doesn't get liquid into it,
and you go through all the process that's in
t he vaporizer, what will cone out the exit of
t he vaporizer is a very |ow energy gas. It
won't have enough energy per unit volune to
drive the engine, an engine will die. It's

like running -- if you were operating it
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properly and you ran out of gas, |liquid gas,
the end part of that process would be little
bits of liquid gas and, you know, gaseous
substance going into the vaporizer, what conmes
out of the other side is not enough to run the
engi ne, the engine dies. Essentially I'm
descri bing the process of running out of gas,
and the vaporizer not being able to generate
enough energy per unit volume to run the

engi ne.

BY MR. STEMLER

Q. Did you perform any cal cul ati ons on what
the required mass flow rate of LPG would be for
t he Kubota engine to continue running?

A. No. There would be no way to do that
given the information in that manual; at | east
| don't think so.

Q Did you perform any cal cul ati ons on what
the required mass flow rate of LPG would be for
t he Nakafushi engine to continue running?

A. No. | don't think we have the
informati on we need to do that cal cul ation.

Q Did you perform any cal cul ati ons
regardi ng the vaporization rate that the LPG

tank m ght be able to support for --
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MR. FINCH: Objection, form
BY MR. STEMLER:

Q. -- [unintelligible] fuel?

THE COURT REPORTER: Can | have a
full question? Because the objection was in
the mddle of there, so | didn't hear you,
Tayl or .

BY MR. STEMLER:

Q Did you perform any cal cul ati ons
regardi ng the vaporization rate that the tank
woul d be able to support for the LPG fuel ?

MR. FI NCH: Obj ection, form

THE W TNESS: |'muncertain about
whi ch LPG tank that you're referring to, but |
didn't do that cal culation for any such tanks.
BY MR. STEMLER:

Q Okay. So not for the Kubota tank?

MR. FI NCH: Obj ection, form

THE W TNESS: Yes, | did not perform
a calculation like that for the Kubota tank.

BY MR. STEMLER:
Q And not for the Nakafushi tank?

MR. FINCH: Objection, form

THE W TNESS: No, | didn't perform
t hat kind of calculation for the Nakafushi tank
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ei ther.
BY MR. STEMLER:
Q Did you perform any cal cul ati ons
regarding the volunme of liquid that m ght be
avail abl e for vaporization in cases where the
LPG tank of Kubota is providing gaseous state
LPG?

MR. FINCH: Objection, form scope.

THE W TNESS: | don't understand
t hat questi on.
BY MR. STEMLER
Q You i ndi cated above in paragraph 133
that if LPG vapor exited the LPG tank and was
sent to the vaporizer, then the vaporizer could
not function properly to generate an
appropriately-rich fluid flow into the
carburetor, is that right?
A. Yes. We read that sentence. That is
correct.
Q Did you provide -- strike that.

Did you perform any cal cul ati ons
regardi ng the volume of liquid that m ght be
avail abl e for vaporization to provide the LPG
vapor that m ght exit the LPG tank in this

scenari o?
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MR. FINCH: Objection, form scope.

THE W TNESS: | don't understand
t hat questi on.
BY MR. STEMLER:
Q I n what cases would the LPG tank be used
i nproperly to provide LPG vapor exiting the
tank?

MR. FI NCH: Cbj ection, form

THE W TNESS: Well, one case woul d
be if you took the LPG tank and basically
tipped it upside down, the exit would then be
at the top. And at the top of the tank, as we
sort of tal ked about before, when you get these
cylinders, they're always at the top in the
sense of the gravity direction, there's going
to be vapor. So if you dunp this upside down
and you were drawi ng off LPG, you would be
drawi ng of f the vapor, not the liquid. And so
t hat woul d not be sendi ng out enough energy to
t he vaporizer. The vaporizer functions
properly when it has liquid comng into it,
that's how it's designed, not when it has gas
comng into it. It's then not a vapori zer.
It's just |ike passing through vapor to vapor.

Vapori zer needs to have liquid com ng in, and
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then it goes through its internal structure,
and it creates vapor for its output.

BY MR. STEMLER:
Q s it your opinion that the engine
described in the Workshop Manual has to be
functioning properly for it to anticipate the
clainms of the '398 patent?
MR. FINCH: Objection, form scope.
THE W TNESS: Well, | think it needs
to be described in such a detail so that a
person of ordinary skill in the art knows t hat
it could operate properly. That is, it has to
be a -- you know, an enabling reference.
That's nmy understanding of it.
BY MR. STEMLER
Q. Did you consider whether -- if the
Kubot a engi ne described in the Workshop Manual
were functioning but were not -- was not
properly functioning, whether that engi ne would
anticipate the '398 patent clainms?
MR. FI NCH: Obj ection, form scope.
THE W TNESS: | don't think
consi dered that question. | considered Kubota
to be describing an engine that functioned. So
| don't think -- to the extent you're asking
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analysis -- did | analyze it not functioning, |
didn't do a nonfunctioning anal ysis.

BY MR. STEMLER:
Q | " m asking about if it functioned but
did not function properly.

MR. FINCH: Objection, form scope.

THE W TNESS: Yeah, | did not do an
i nvestigation where | somehow broke Kubota in
some way so it wasn't functioning properly, and
t hen analyzed it under that state. | analyzed
under the state described in the Wirkshop
Manual .
BY MR. STEMLER
Q So you did not analyze a case where the
Kubot a engi ne was functioning but functioning
i nproperly?

MR. FINCH: Objection, form scope,
asked and answer ed.

THE W TNESS: Correct. | did not
anal yze Kubota in a not-functioning or
i mproperly-functioning state. | just analyzed
it in the state that is described in the
manual .
BY MR. STEMLER:
Q You said that the engine would die --
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t hat the Kubota engine would die in cases where
t he Kubota engi ne draws vapor LPG from
the -- strike that.

You said that the Kubota engi ne woul d
die in cases where LPG vaporizer was sent
to -- strike that.

You said that the Kubota engi ne woul d
die in cases where LPG vapor was sent to the
vaporizer, correct?

A. Yes.
Q. Woul d the engine die i medi atel y?

MR. FI NCH: Obj ection, form

THE W TNESS: No. It would -- it
has sone momentumin it, right? 1It's going
around and around. So that monentumis going
to keep the engine operating for a little bit,
but it's not going to be able to expl ode enough
on each engi ne conpression cycle to keep the
whol e system going. So it's going to, you
know, hiccup and burp and slow down and stop
working |like you do when you run out of gas in
your car.
BY MR. STEMLER:
Q How | ong woul d the engine continue to

run between when LPG vapor is first sent to the
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vapori zer and between when the engine fully
di es?

MR. FI NCH: Obj ection, form,
i ncompl ete hypothetical, scope.

THE W TNESS: That ki nd of
information is not in the manual.
BY MR. STEMLER:
Q. Turning back to paragraph 219 of your
decl aration, discussion of the Nakafush
reference. Do you see this paragraph?
A. Yes, | do.
Q. You indicated here that if LPG vapor
exited the LPG tank and was sent to the
vaporizer, |ike the Kubota engine, the
Nakaf ushi engine would die, is that correct?

MR. FI NCH: Obj ection, form

THE W TNESS: | guess that's
generally what | wrote here.
BY MR. STEMLER:
Q. Did you consider an instance where if
t he Nakafushi engine was functioning but not
functioning properly, whether the Nakafushi
reference would anticipate the claims of the
' 398 patent?

MR. FI NCH: Obj ection, scope,
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i ncompl ete hypothetical.

THE W TNESS: No, | did not consider
somehow changi ng Nakafushi so that it doesn't
operate properly. | didn't do that kind of
anal ysi s.

BY MR. STEMLER
Q How | ong bet ween when the LPG vapor is
first sent to the vaporizer in the Nakafushi
system -- strike that.
How | ong would it take for the Nakaf ushi
engine to die between when -- strike that.
How | ong would it take the Nakaf ushi
engine to die after the LPG vapor is first sent
to the vaporizer?

MR. FI NCH: Obj ection, form
i nconpl ete hypot heti cal.

THE W TNESS: The docunent j ust
doesn't have that kind of information. It
doesn't describe how it stops working when it
runs out of gas, when it runs out of liquid
LPG.

BY MR. STEMLER:
Q Woul d you expect there to be a period of
time between when LPG vapor is first sent to

t he vaporizer and the engi ne dies?
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A. Yes. The engine --

MR. FINCH: Objection, form

THE W TNESS: Yes. The engine
cannot stop imediately. |It's got nonentum
It's rotating. So when it stops getting enough
energy to run, it just goes through the process
of running out of gas and, you know, cones to a
stop eventually because there's just not --
it's not getting enough energy to keep turning,
but nobody knows -- or this document doesn't
give us any information to indicate how | ong
t hat runni ng-out - of -gas process woul d t ake.
BY MR. STEMLER
Q Woul d the engine continue to conbust LPG
as LPG vapor is provided to the vaporizer?

MR. FINCH: Objection, form scope.

THE W TNESS: As |ong as the engine
is turning, the spark plugs should be lighting
up each tinme around. And so if there's any --
what ever little bit of residual LPG gas is in
the cylinders there, it should -- it should
burn at | east some of it. Again, there may not
be enough density to actually cause an
explosion. So it may just end up com ng out of

t he exhaust without being burned because there
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wasn't enough of it to cause a reaction

BY MR. STEMLER:

Q Did you performthat analysis in witing
this declaration?

MR. FINCH: Objection, form scope.

THE WTNESS: No. | -- | and people
of ordinary skill in the art understand the
runni ng- out - of -gas process well enough not
to -- not to need to do an analysis for that.
BY MR. STEMLER
Q Could I generate an appropriately-rich
fluid flow of LPG into the carburetor by
increasing the dianmeter of the portion of the
LPG li ne between the LPG tank and the
vaporizer?

MR. FINCH: Objection, form scope,
i nconpl ete hypothetical .

THE W TNESS: Yeah, the -- | don't
under stand the question. There seens to be
somet hing m ssing in the question. Under what
conditions are we running this whole thing? |
didn't -- | don't understand that.

BY MR. STEMLER:
Q. Sorry. | guess I'm --

A. [Unintelligible] enlarge the exit pipe,
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but there's a | ot of other stuff going on. 1I'm
not sure exactly what we're tal king about.
Q |"mreferring to the conditions
descri bed here in paragraph 219 where an LPG
cylinder was used inproperly such that LPG
vapor exited the LPG tank and was sent to the
vaporizer. |If | were to increase the dianmeter
of the fuel line between the vaporizer and the
LPG tank, could | then have an
appropriately-rich fluid flow of LPG into the
car buretor?
MR. FINCH: Objection, form scope.
THE W TNESS: | don't think so.
That doesn't -- that doesn't have anything to
do with it. It has to do with the fact that
not enough energy per unit tinme is getting into
the vaporizer. The problemis the input to the
vapori zer, not the output.
BY MR. STEMLER
Q Yeah. And wouldn't the input to the
vapori zer be the conduit between the LPG tank
and the vaporizer?
MR. FINCH: Objection, form scope.
THE W TNESS: | don't recogni ze that

as a question. Sonething's mssing there.
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BY MR. STEMLER:

Q If | increased the dianeter of the
conduit between the LPG tank and the vapori zer,
when LPG vapor exited the LPG tank, could I

t hen generate an appropriately-rich fluid flow
into the carburetor?

A. No. Because --

MR. FINCH: Objection, form scope,
i nconmpl ete hypot hetical.

THE W TNESS: No. Because the
vapori zer is designed to match its input |ines
and its output lines. So that's how this
wor ks. That vaporizer is designed to take
liquid in and to emt vapor. |If it doesn't
have liquid in, it's not going to be designed
appropri ately.

BY MR. STEMLER:
Q Do you know what the typical pressure is
in an LPG tank?

MR. FI NCH: Obj ection, form scope.

THE WTNESS: |I'mnot -- | don't
think there is a typical one. | think that it
can vary.

BY MR. STEMLER:
Q How about, like, a gas grill LPG tank?
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MR. FINCH: Objection, form scope.
THE W TNESS: Again, the LPG tank
for, like, a barbecue grill, that's going to
come with a certain pressure, and | knew t hat
val ue at sone point in nmy life, |I can look it
up, but it actually decreases over tine. As
you get near the bottom there's less and | ess
pressure there. So |I don't know the exact
values. | nean, they're easy to | ook up and
find out what they are.
BY MR. STEMLER
Q Ckay. Could you | ook one of those
val ues up?
A. Li ke, right now?
MR. FINCH: Objection, form scope.
BY MR. STEMLER
Q. Yep.
A. Ckay. Let ne open a web browser here.
Q And if you could share your screen,
Dr. Singhose, that woul d be great.
A. All | did was do a Google search. Okay.
Let nme share ny screen. "Someone else is
sharing. Send request.”
Q That's me. Sorry.
A. Ckay. Okay. It seens to be sharing.
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And the Al Overview provided by Googl e says
that, "The internal pressure of a liquified
petrol eum gas (LPG propane) tank typically
ranges from 100 to 200 psi."
Q. Does that seem accurate to you?
MR. FINCH: Objection, form scope.
THE W TNESS: Yes, that seens pretty
reasonabl e to ne.
BY MR. STEMLER
Q Ckay. If | hooked up an LPG -- you can
go ahead and stop sharing, Dr. Singhose.
A. Okay.
Q Thank you.
A. Just a second here.
Q If I were to hook up an LPG tank with a
much | ower pressure than that to the
configuration described in the '398 patent, do
you expect that would affect the ability of the
regul ator to deliver the correct amunt of
fuel ?
MR. FI NCH: Obj ection, form scope,
i nconpl ete hypothetical.
THE W TNESS: No. It really depends
on what the output pressure of the regulator is

set to. So if we start at 200 psi, and the
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regulator is set to exit 10 psi -- to emt

10 psi, then if we could drop it down to 150,
one hundred fifty, you could go all the way
down to, like, 20 or 15, and you would still
have the 10 psi com ng out that we need to run
t he generator.

BY MR. STEMLER

Q. Woul d anyt hing over 10 psi be
appropriate?

MR. FINCH: Objection, form scope,
i nconpl ete hypot heti cal.

THE W TNESS: Again, that 10 psi |I'm
just using as a number of what that pressure
regul ator m ght be set to. Basically, you
woul d just need to be increnentally above that
pressure in the tank.

BY MR. STEMLER
Q How much is "incrementally above"?

MR. FI NCH: Obj ection, form

THE W TNESS: | couldn't answer that
guestion precisely. It depends on the
regul ator. But generally regulators are
desi gned, you know, pretty well. And so if
there's 10 psi com ng out, you only need a

little nore of that to essentially open the
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flow and let it come out at 10, but you'll need
just a little bit nore.
BY MR. STEMLER:
Q Ckay. How about if nmy tank was filled
with a psi of much greater than a hundred or
200 psi, would you expect that to inpact the
ability of the regulator to deliver the correct
amount of fuel ?

MR. FINCH: Objection, form scope,
i nconpl ete hypot heti cal.

THE W TNESS: Well, you used the

term "much greater.” A little bit greater
woul d be totally fine. Much, much greater,
essentially you have too nuch pressure and
you're going to break your connectors. And the
internal structure of the regulator can be
damaged if you hooked it up to really, really
hi gh pressure.

Q | " m going to share anot her docunent. So
| am introducing Exhibit 1039, which is the
Sugi mot o publication. Do you happen to have a
copy of that one with you, Dr. Singhose?

A. Yes, | do. I'Il get it out in front of

me just so it's easier to see.
Q Ckay.
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A.

it
Q

A.

A. | have a hard copy in front of ne here.
Q Ckay. 1'd like to scroll down to
Figure 1. | guess, first, have you seen this

document before, Dr. Singhose?

study it all that carefully or all the way

t hrough really. | |ooked at certain parts of

conponent 62 is referring to in Figure 17

Sugi not o application states, "The fuel pressure

regul ator 62." So given that, | think it's the
fuel pressure regul ator.

Q Ckay. Do you see conponent 617

A. Yes, over on the right side.

Q Can you tell me what that is?

A. Well, it seenms to be two things. And in

paragraph 72, this application states, "The

fuel bottles 61." So there are fuel bottles.
Q Can you tell ne what the phase of the
fuel inside those fuel bottles is?

A. Well, again, as we tal ked about

before -- | nean, any time you have sort of

bottles of fuel, you're going to have sone

Page 109

You know, | have seen it. | did not

Ckay. Can you tell me what this

(Views docunent.) Paragraph 78 of this
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vapor. And this has some liquid init. |
think the liquid Iines are sort of shown there
schematically. So it's supposed to be -- |
mean, what they're using, | think, is liquid
gas, but there's certainly vapor at the top
portions of these bottles.

Q Can you tell whether they're draw ng
l'iquid or vapor from fuel bottles 617

A. Schematically fromthat figure it |ooks
like they're drawing |iquid because essentially
t hey have what appear to be, |ike, straw
structures going to the bottomof it, but to
verify that, |'d probably have to | ook up in

t he application how that function is actually
descri bed, but schematically it |ooks |ike
they're essentially sucking liquid off the
bottom of those tanks.

Q Ckay. Do you want to go ahead and
review the application and confirmthat?

A. Ckay.

Q And maybe just to save us a little bit
of time I"Il give you a hint to look to

par agraph 78.

A. Ckay. (Views docunent.) Okay. Good

hint. |If you could reask your question
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Q Coul d you describe to nme whether the
fuel bottles 61 are providing liquid state fuel
or gaseous state fuel?

MR. FINCH: Objection, form scope.

THE W TNESS: Well, 11l -- 1 think
"Il just read the inportant part of paragraph
of 78, it says, "The fuel bottles 61 supplies
the first fuel gas in liquid phase to the fuel
pressure regulator 62." So that portion of
this device is using liquid fuel.
BY MR. STEMLER
Q And the liquid fuel is going into the
pressure regul ator 62?
A. Yes, that's how it's described.
Q Ckay. What phase woul d you understand
the fuel that is supplied by the fuel bottles
61 to be as it exits the fuel bottles 61?

MR. FI NCH: Obj ection, form

THE W TNESS: Well, as we just read,
t he patent application describes that fuel
leaving in the liquid phase because it's
showi ng up at the regulator in |liquid phase, so
it has to be leaving in liquid phase as well,
has to be |leaving the bottles in liquid phase

to get to the regulator in liquid phase.
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BY MR. STEMLER:
Q So would it be your opinion that in that
section of fuel line | abeled Al, that fuel
woul d be in liquid phase as well?

MR. FINCH: Objection, form scope.

THE W TNESS: Yes. That Al seens to
be the only path going fromthose bottles 61
making its way to 62. So from what |
understand | ooking at this figure and what we
just read, that that would be liquid in that
l'ine.
BY MR. STEMLER
Q How about when it goes through conponent
127

MR. FI NCH: Obj ection, form

THE W TNESS: Well, | know that 12
is the fuel system sel ector valve, but | need
to read up about fuel selector valve 12 to see
how it's described as operating. So if you
have any hel pful hints on where that is
| ocated, I will accept those hints at this
tinme.
BY MR. STEMLER:
Q 71, paragraph 71 includes details about

t he selector valve, as does paragraph 79.
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A. (Views docunment.) Okay. So | read
paragraph 71, and it wasn't that clear, so |
read other descriptions of this selector valve
12. It's actually called sort of different
names sonetinmes, selector valve 12 and al so
fuel cut-off valve 12. So why don't we try
heari ng the question again so | can answer it.
Q. Yeah. What would the state of the fuel
that is drawn from bottles 61 be as it passes
t hrough conponent 127

MR. FINCH: Objection, form scope.

THE W TNESS: We don't know t hat. I
know that it's teaching that when it gets to
it, it's liquid, but it doesn't say exactly how
the internal function of 12 is working. So I
don't think it teaches exactly what's going on
in 12. So the whol e passing through part, |
don't think we know that from what | was able
to read about in this period of tine.
BY MR. STEMLER
Q What would the state of the fuel
supplied by bottles 61 be as it goes through
i ne segnent A2?

MR. FINCH: Objection, form scope.

THE W TNESS: Again, that we don't
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know for certain because we don't know what 12
did toit. Didit open in such a way to keep
it inliquid form or did it open with really
smal|l orifices and essentially spit out
droplets that are vapor? | couldn't find that
description in the amount of time | studied it
her e.

BY MR. STEMLER

Q. Can you go back to paragraph 78?

A. Okay.

Q And read that first sentence to yourself
agai n.

A. (Views docunent.) Okay.

Q Are you still unable to tell me what
state the fuel supplied fromthe fuel bottles
61 would be as it passes through the |ine
segnment A2 shown here?

MR. FI NCH: Obj ection, form scope,
m sstates prior testinony.

THE W TNESS: Well, we know t hat
that's telling us it supplies the first fuel in
liquid phase to the fuel pressure regulator 62,
but it's not totally clear whether that stays
in liquid phase all the way to 62, but it's

definitely supplying it, but it's com ng out of
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t hose tanks in liquid phase and certainly
passi ng through that first segnment that's

| abel ed Al, but | don't know what happens in
12. \Whether it converts it into a gaseous
phase as it opens and closes, | don't know

t hat .

Q Coul d you envision a scenari o where
valve 12 did not convert the fuel fromliquid
t o gaseous phase?

MR. FINCH: Objection, form scope,
i nconpl ete hypot heti cal.

THE WTNESS: It's hard for me to
envi sion that because there's gas comng in in
t he gaseous phase fromtank 71. So it's com ng
into 12 is -- one line is liquid and one |ine
is gaseous. And it only has one output I|ine,
which is A2 that | see here. And that A2 is
going to a pressure regulator. And the
pressure regul ator is described as, you know,
regul ating the gas pressure. So that pressure
regul at or would have to be able to take both
liquid in and gas in through at the same point,
and then output a desired pressure of a gas.
That seens |like a very chall engi ng mechanismto

make. And, again, | didn't see that teaching
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anything that was able to do that. That's why
| just don't know what happens in 12, but it
seens |ikely that 12 would be structured in
such a way that it would emt small droplets or
a vaporized formof the liquid going into it,
but | haven't seen a teaching clearly of what's
going on in 12.

BY MR. STEMLER

Q. So you think 12 m ght be a vaporizer?

MR. FINCH: Objection, form scope,
m sstates prior testinony.

THE W TNESS: Yeah, | just don't
know what it is. [It's not exactly a vapori zer
because it's actually able to pass through it.
Li ke, there's vapor or there's gas -- let's put
it this way. There's gas comng into the right
side in A4 and passing through and com ng out
in A2. So that's not a vaporizer, but there
may be sone part of it that's acting somewhat
l'i ke a vaporizer in that it's -- it does have
liquid comng into it -- into the top part of
it through Al. And what exactly is com ng out
at A2 when the Al flowis enabled, | just don't
know at this point.

BY MR. STEMLER:
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Q So what |I'm hearing is that there's sone
conmponent between bottles 61 and regul ator 62
t hat you believe to be vaporizing the fluid
fromthe fluid bottles 61 before it reaches the
regul ator 62?

MR. FINCH: Objection, form scope,
m sstates prior testinony.

THE W TNESS: Yeah. |'m just not
sure how that gets converted fromliquid to
gas. We know it's ultimtely converted to a
gaseous state, but whether that conversion is
done in 12 or possibly in 62, | just don't
think that this application is teaching nme
that, or at least | haven't read those parts.
But | just don't know at this point whether 12
or 62 is providing the conversion, or maybe
it's a conmbination. | just don't know.

BY MR. STEMLER

Q Can you read the | ast sentence in
paragraph 78 for me?

A. (Views docunent.) Okay. |'ve read it.
Q Does that change your opinion?

A. | think that provides sone
clarification. It says, "The fuel pressure

regul ator 62 functions as a vaporizer for
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vaporizing the first gas supplied thereto in
| iquid phase.” So sonme part of 62 is acting
i ke a vapori zer.
Q Do you have an understandi ng now as to
whet her the fuel provided by bottles 61 would
be liquid or gas state when passing through
val ve 127
MR. FINCH: Objection, form scope.
THE W TNESS: Yes. This portion
appears to be describing that there is a path.
And when | combine this, what we just read,
with the picture in Figure 1, it does teach
t hat that gas -- that fuel is being passed
through in a liquid state through 12 sonehow to
62 and is arriving in 62 in its liquid phase.
BY MR. STEMLER
Q. After the first fuel, gas |eaves the
regul ator 62, would you understand it to remain
in the gaseous phase?
MR. FI NCH: Obj ection, form scope.
THE W TNESS: Yes. | believe that
what we just read says that it |eaves 62 in a
gaseous state because it's been vaporized. And
t hen the diagram shows it going to 63, which is

essentially a cut-off valve, and that can open
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and close the fuel. And then it appears to
| eave that and go up into a venturi, which goes
up into the engine. So | don't see any
structure there that somehow conmpresses it back
into aliquid form | believe it's gaseous
form
BY MR. STEMLER
Q. Ckay. You nentioned that you think fuel
drawn from 71 is drawn in a gaseous phase,
correct?
MR. FINCH: Objection, form scope.
THE W TNESS: Yes. We read -- sone
part of this application indicated that
certainly in some enbodi nent that's being
pul led off in a gaseous state.
BY MR. STEMLER
Q Okay. Would you understand that fuel to
remain in the gaseous state as it passes
t hrough fuel line A5?
MR. FI NCH: Obj ection, form scope.
THE W TNESS: Well, the only thing
it's going through is 72. So let me quickly
check what 72 is.
MR. FINCH: Taylor, while he's

| ooki ng at that, we've been going about an
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hour, 15. So whenever you get to a good
breakpoi nt.
MR. STEMLER: All right. Thanks.
THE W TNESS: So | found in
paragraph 73 that it's teaching that 72 is a
pressure-reduci ng device. So | don't think
that -- that would not convert it back to a
liquid if it comes off there in a gas. |It's
just going to be a gas at a | ower pressure.
BY MR. STEMLER
Q Ckay. And so would it be in a gas as it
passes through segnent A5?
MR. FINCH: Objection, form scope.
THE W TNESS: Yes, that's ny
understanding, is that it would | eave as a gas,
go through a pressure reducer and still be a
gas at Ab5.
BY MR. STEMLER
Q Ckay. And then also when it goes
t hrough pi pe connector 147
MR. FI NCH: Obj ection, form scope.
THE W TNESS: Pi pe connector? |
mean, yeah, 14 is a connector. So a connector
generally wouldn't change it fromgas to

[iquid. It's going to pass through that as a
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gas.
BY MR. STEMLER:
Q And then it would remain gas as it goes
t hrough section A4?
MR. FINCH: Objection, form scope.
THE W TNESS: Yes, that's ny
under st andi ng how t his enmbodi ment woul d wor k.
BY MR. STEMLER:
Q. And would it remain gas as it goes
t hrough val ve 12?
MR. FINCH: Objection, form scope.
THE W TNESS: You know, | haven't
read everything that 12 does. As | told you, |
don't really know all that 12 does, but |
haven't -- see no indication that it's sonmehow
able to anplify the pressure and squeeze that
down to a liquid. So fromwhat |'ve read so
far today and | ooking at this diagram it seens
like it would pass through there in a gas
st at e.
BY MR. STEMLER
Q And same with as it goes through Iine
segment A2?
MR. FINCH: Objection, form scope.
THE W TNESS: Yeah. 1'd want to
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read up about A2, because it appears that A2 is
[unintelligible] liquid and a gas.

THE COURT REPORTER: |'m sorry. Can
you say that again?

THE W TNESS: Yes. I think A2 does
carry sonme gas, but |'d probably want to read
up about if A2 is actually one line or two
| ines, because it's passing both liquid from
the tank 61 -- or it's passing, you know, a
fuel and liquid phase, and then it's also being
descri bed as passing the fuel from71 in a
gaseous state. So |I'd like to read up on A2
and see if it's not actually two different
| i nes physically and just being represented as
one in this schematic diagram
BY MR. STEMLER
Q Okay. | have the electronic version of
this docunment up. | can send it to you as well
if that'd be hel pful.

A. Ckay.

Q But running a controlled find for A2

| eads ne to only two instances in paragraph 79
where that reference nuneral was used. |
recogni ze we're now probably overdue for a

break, so maybe we can take that ten-m nute
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break. Perhaps you can read that paragraph
during the break if you have some extra tine,
Dr. Singhose, and we can pick up where we |eft
of f here.
A. Ckay. Sounds good.
Q Ckay.

THE VI DEOGRAPHER: We are goi ng off
the record.

Time now is 1:45.

(Off the record 1:45 to 1:55.)

THE VI DEOGRAPHER: We are back on
the record. This is the start of Media
Number 4.

The time is 1:55.
BY MR. STEMLER
Q Dr. Singhose, did you have a nmonment to
revi ew paragraph 79 when we were on our break?
A. Ch, yes, | did.
Q After review ng paragraph 79, do you
have an opinion on whether the fuel provided by
fuel bottles 61 would be gas or liquid in that
section of the fuel line A2?

MR. FINCH: Objection, form scope.

THE W TNESS: | think we discussed
t hat before. | think that that teaching before
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t he break i
[iquid stat

Q And

section A2?

A2 to be a

that that t
we' re using
It seens to
that's eith
t oget her, o
and gaseous
describe it
because it

term nol ogy

Q. Does

BY MR. STEMLER:

woul d be gaseous state as it passes through

think it has to be gas, gaseous.
BY MR. STEMLER
Q. Okay.

BY MR. STEMLER:

Page 124

ndi cates that it would arrive in a

e.

the fuel provided by container 71

MR. FINCH: Objection, form scope.
THE W TNESS: Yes. | don't -- |

Woul d you consi der |ine segnent
gaseous fuel |ine?

MR. FINCH: Objection, form scope.

THE W TNESS: Yeah, |'m not sure

er m nol ogy, "gaseous fuel line," as
it in these patents applies here.
be a somewhat unusual structure

er two different pipes clunped

r a pipe that is passing both |iquid
fuel. So I'mnot sure | would
using the term nol ogy of the patent

doesn't seemto match up with the

in the patent.

paragraph 79 descri be A2 as being
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two pipes clunped together?

MR. FINCH: Objection, form scope.

THE W TNESS: No. It sinply
describes it as a pipe that's apparently
passing both liquid and gas. So whether that's
one pipe or two side-by-side pipes, | don't
know.

BY MR. STEMLER:
Q. Woul d you typically call two
si de- by-si de pi pes a pipe?

MR. FINCH: Objection, scope.

THE W TNESS: | certainly would do
that if | was a Japanese inventor, which
Sugi noto is.

BY MR. STEMLER
Q. Are you a Japanese inventor?

MR. FINCH: Objection, scope.

THE W TNESS: No. But |'ve worked
wi th many Japanese inventors, and | have
publications in Japanese, and so | have a very
good under st andi ng of how a Japanese engi neer
woul d characterize two pipes, they would cal
it a pipe.

BY MR. STEMLER:
Q But there's nothing in Suginmto itself
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t hat descri bes the pipe as being two pipes?

MR. FINCH: Objection, form

THE W TNESS.: Ri ght . The text just
refers to it as a pipe, but it talks about it
in two different sections of that paragraph and
describes it as doing two different functions,
that is, passing a liquid, and then al so
passi ng a gas, gaseous state fuel.
BY MR. STEMLER
Q Ckay. 1'd like to just switch gears and
turn to the Kubota reference next.
A. Do you have an exhibit number for that?
Q. Sorry. I'mjust trying to introduce it
now. It's EX 1012. |I'mpulling a copy of that
up now.
A. Ckay. | have that.
Q Al'l right. |'mlooking at paragraphs
185 and 186 of your declaration, which is
Exhi bit 2133, that discusses the Kubota
Wor kshop Manual .
A. Ckay.
Q Let nme know when you're there.
A. Yes, |I'mthere.
Q Specifically you nention in
paragraph 185, "The Workshop Manual does
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‘utilize a battery or other source of power for
starting.'” |1'd like to ask you about the
Kubota battery.
A. Ckay.
Q Do you know what the battery of Kubota
does?

MR. FI NCH: Obj ection, form

THE W TNESS: Generally, yes.
BY MR. STEMLER
Q General ly, what does it do?
A. It supplies electrical energy.
Q What does it supply electrical energy
to?
A. Well, there's a nunber of, if you wll,
l'ike, circuit diagrams in here, and so | think
we'd have to go through all of those to answer
t hat question fully, but [unintelligible] --
Q [Unintelligible] --
A. -- provides power to the parts of
Kubota's engine that need electricity to
functi on.
Q M ght there be instances where the
Kubota battery dies?

MR. FINCH: Objection, form
i nconpl ete hypothetical.

Veritext Legal Solutions
Www.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 127 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

Page 128

THE W TNESS: Yeah. | mean, any
battery can die or run out. | don't recall a
section of Kubota describing that situation,

t hough. But if there is one, you could just
direct me to it.

BY MR. STEMLER

Q No, I'"'mnot referring to any particul ar
section. Wuld you understand the Kubota
engine -- strike that.

Woul d you understand the Kubota battery
to be able to provide electricity to the parts
of the Kubota engine that need electricity to
function when it is dead?

MR. FI NCH: Obj ection, form
i nconpl ete hypot heti cal.

THE W TNESS: No. Il think if a
battery is dead, that means it's -- it doesn't
have el ectrical energy stored init, soit's --
there's no way for it to provide electrical
energy. It's not stored in there anynore.

BY MR. STEMLER

Q What m ght cause a battery to die?
MR. FINCH: Objection, form
THE W TNESS: Well, it could be

damaged. It could leak out its liquid if it's
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a -- if it uses liquid, which it probably does.
There could be corrosion on the term nals that
are attaching the battery to the electrical
system There could be, like | said, a crack
in the wall and | eak. There could be just a

| oss of the acid. There could be a |oss of the
necessary chemcals in there over tinme, |ike,

t hey coul d evaporate off.

BY MR. STEMLER

Q M ght some of those conditions occur if
the battery is not used for a | ong period of
time?

MR. FINCH: Objection, form
i nconpl ete hypot heti cal.

THE W TNESS: Yes. Batteries, if
they just sit there and are not charged, they
can trickle out their energy and go dead.

BY MR. STEMLER

Q | " msharing a portion of your
declaration. This is from paragraph 187. It's
an annotated figure. Do you see what |'m
showi ng you?

A. Yes.

Q You di scussed in your declaration the

possibility or the inmpossibility of switching
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the normally closed gas line cut-off sol enoid
valve with a normally open gasoline cut-off
sol enoid valve. Do you recall that?

MR. FINCH: Objection, form
m sstates prior testinony.

THE W TNESS: | don't recall saying
it was inpossible. | was saying what's not
di scl osed or taught or explained, |I think, is
my opinion on that issue.

BY MR. STEMLER

Q. Okay. If I were to replace the normally
cl osed gasoline cut-off solenoid shown here in
this figure as conponent 6 with a normally open
sol enoi d val ve, do you have any understandi ng
of how | mght rewire the circuitry so that
only one fuel is delivered at a time?

MR. FI NCH: Obj ection, form
i nconpl ete hypothetical, scope.

THE W TNESS: | mean, | have sone
idea. | think if | studied it and worked on
this, | could -- seenms like I could figure out
a way to do it, but I didn't do that. | didn't
figure it all out. Basically, |I read that, you
know, there was a claimthat it could be

rewired. And ny opinionis -- | don't see off

Veritext Legal Solutions

WwWWw.veritext.com 888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 130 of 201



© 00 N o O b~ wWw N

T R N N I I e T e e e N O
o W N P O © ® N O U M W N P O

Page 131

the top of ny head or it's not obvious how it
woul d be rewired. Please explain that to ne
essentially was nmy opinion on that.

BY MR. STEMLER:

Q Sure. So, like, looking at the circuit
di agram on the left-hand side of this page, if
| were to replace the normally cl osed sol enoid
val ve shown there with reference nuneral 6 with
a normally open sol enoid val ve and change

not hing el se and wanted to make sure that only
one fuel was delivered at a time, you would not
be able to tell me now how | mght rewire this
di agram to acconplish that?

MR. FI NCH: Obj ection, form
m sstates prior testinony.

THE W TNESS: | don't think just
rewiring it makes it work. | think that you
woul d need to add sonme nore conmponents.

Because as |' munderstanding it, the -- if it's
normal ly open, it's -- all that gasoline is
going to just leak out. And then when you
start up the use of the LPG and you open it,
there's going to be a |ot of gas left in the

fl oat bow there, as | understand it. And so

the -- if that's open, then the gas is going to
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be -- the gasoline -- this is a little bit
chall enging here. 1'll try to be clear. The
gasoline will be flow ng out at the sanme tine
as the LPGis flowng. So | don't think it's
just rewiring. | think you have to rewire and
add sone ot her nechani cal conponents to get
that to work.
BY MR. STEMLER
Q. Do you understand how the rewiring would
be acconpli shed?

MR. FI NCH: Obj ection, form

THE W TNESS: My understanding is
the rewiring hasn't been explained to ne, and |
didn't do the investigation to figure that out,
but I don't think it's just rewiring, | guess,
is my answer. | don't -- rewiring wasn't
explained to ne. And | think it's nmore than
just rewiring is required. So I just didn't go
and do that investigation about how we could
change all this stuff around to get a normally
open gasoline cut-off solenoid. | just didn't
do that design exercise.
BY MR. STEMLER:
Q Coul d you do that design exercise right
now?
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A. | just don't think so. | think it's not
sinmple. I1t's not obvious. How about that?
Q So ignoring this issue of the gasoline
| eaki ng out that you say m ght occur, you're
unable to tell me, sitting here today, how I
mght rewire this circuit if | were to replace
the normally closed valve 6 with a normally
open val ve?

MR. FINCH: Objection, form
m sstates prior testinony.

THE W TNESS: Yeah, |I'm not --
| ooking at this diagram |'m not seeing how I
woul d do that. | think that | possibly could
do it, but I didn't do it. And sitting here, |
don't see an obvious way of doing that and
getting [unintelligible] --
BY MR. STEMLER
Q How could -- how could you possibly do
it?
A. Well, | nmean, | think I'd have to
conduct an engi neering, you know, exercise
here. |1'd have to -- |I'd have to take out the
normal |y cl osed solenoid and replace it with a
normal |y open one, and then go through and

figure out all the other stuff I have to change
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to make that work, to make it not |eak, and
then also to get only one fuel to flow at the
same time. And so there's other design
changes, | think, will have to occur if |
change that solenoid state fromnormally closed
to normally open.
Q But ignoring those other changes, you're
not able to tell nme how you would rewire it?
A. That -- yeah, that's what |'m saying.
W t hout doing those other ones, | don't know
what else | need to do. It may very be likely
that | have to add another sol enoid sonmewhere
else in the systemto cut it off, and so that
woul d affect the wiring. So the wiring fl ows
fromthe other design choices that | have to do
to get this to work.
Q It sounds |ike the other issues that
you' re describing are primarily associated with
this problemyou're suggesting would occur with
fuel leaking fromthe float bowl. [Ignoring
t hat issue, you can't tell ne how you woul d
rewire this?

MR. FINCH: Objection, form calls
for specul ation, inconplete hypothetical,

m sstates prior testinony.
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THE W TNESS: Well, that's -- that's
not the only change. | think we have to make a
change to this physical structure so that we
stop the remaining gasoline that's in the float
bowl from being pulled out when we open up the
LPG so -- and let it start flowing. It |ooks
to me |ike we would have both fuels -- both
types of fuels flowing at the sane tinme w thout
addi ng sone additional structure or additional
val ves to stop that from happening. So | don't
know how to rewire it until we figure out the
mechani cal probl em of | eaking and, |ike, fuel
crossover, the use of two fuels at the sane
time, which is really what this technology is
trying to prevent.
BY MR. STEMLER
Q Okay. I n paragraph 112 of your
decl aration you address claimconstruction,
right?
A. Yes.
Q Can you read the | ast sentence of
paragraph 112 to me?
A. Yes. "In all cases, | have applied the
ordi nary and customary neani ng of claimterns,

as understood by a POSITA, in nmy analysis
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provi ded herein.”

Q In order to apply the ordinary and
customary nmeaning of the claimterns, did you
form an opinion on what the ordinary and
customary neani ng of each claimtermis?

MR. FINCH: Objection, form calls
for a |l egal concl usion.

THE W TNESS: I mean, | don't think
| was that specific about |ooking at every word
or group of words and doing that analysis. But
yes, | read these clainms in |light of a person
of ordinary skill in the art at the time of the
i nvention actually, and | used ny under st andi ng
of what that would be, but | didn't wite down
on paper, if you will, a converted nmeaning or
trying to put it -- | didn't try to put those
terms in sone other terms. So | think that's
very problematic, actually. Whenever you
attenpt to take a phrase froma patent claimor
rewrite it, you're alnpst always going to
narrow it and not capture the full scope of
that, so | didn't -- | didn't wite down
alternative definitions.

BY MR. STEMLER:
Q Do you think it's problematic -- strike
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t hat .
l'd like to turn to page 105 of your
decl arati on.
A. Ckay.
Q And this is addressing the Hol zapf el
reference.
A. " msorry. You said page 1057
Q. Yeah. Sorry.
A. | went to paragraph 105. Sorry. OCkay.
" mthere, 105.
Q So | ooki ng at pages 105 to 108, | only
see that you disclosed an opinion for elenents
1.3 and 1.4, right?
MR. FI NCH: Obj ection, form
THE W TNESS: | think | did nore
than that. There's kind of an introduction to
it. But yes, the claimelenments that I
addressed, you know, specifically are claim
elements -- 1.3 and claimelenment 1.4.
BY MR. STEMLER
Q Were you asked to form an opinion on any
of the other elenents of claim1l with respect
to ground 5?
MR. FINCH: Objection, form
THE W TNESS: | don't renenmber
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anything like that. Generally,

questions like that. |'m asked to address,

li ke, an entire claim and then | go through

the claimelenent by elenment and come up with
my opinion. So | don't renmenber any Kkind of

question, like, if I'd go and reexam ne claim

element 1.2. | don't renmenber
t hat .

BY MR. STEMLER

Q Have you formed an opini

t he other elements of claim1?

MR. FI NCH: Obj ection, form
THE W TNESS: | don't think

formul ated an opi nion one way or the other.

Basically, | chose these two cl
because | think they're fairly
by Hol zapfel, so those are the

my report. But if you want to

ot her ones and discuss it in detail, |I'm

perfectly happy to do that. Maybe we'll find a

problemwi th some of the other
wel | .

BY MR. STEMLER:

Q Dr. Singhose, do you know what the term

"STP" stands for?

Page 138
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aimel enent s

not anti ci pated
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MR. FINCH: Objection, form

THE W TNESS: | think it could
probably stand for different sorts of things;
if you give ne sonme context.

BY MR. STEM_ER:
Q Yeah. In the context of |iquid fuel
sources and gaseous fuel sources.

MR. FINCH: Objection, form calls
for specul ation.

THE W TNESS: Yeah. "1l have to
speculate. It could be standard tenperature
and pressure. Wthout the context, that's one
thing it could nmean.

BY MR. STEMLER

Q. Sure. Well, when |I'mtal king about
standard tenperature and pressure, do you know
exactly what pressure and what tenperature |'m
referring to?

MR. FI NCH: Obj ection, form

THE W TNESS: No. |'m not sure
there is an exact -- like, | don't think those
are given as exact values. | think that
they're indicating the anbi ent tenperatures and
pressure that would normally mean atnospheric
pressure, but of course that can vary. |If
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you're operating your engine at sea |level or up
in the Andes at 16,000 feet, that's going to be
quite a bit different. So it generally refers
to where you think this is going to be operated
and sort of the tenperature range over what you
think it's going to be operated. Again, that's
going to be a variation. |[|f you're operating
your engine in Arizona, it's going to be quite
different than you're operating it in
St. Petersburg in the winter. So it's
definitely a range but sort of a -- what you
expect the tenperatures and pressures to be.
BY MR. STEMLER
Q. You mentioned in your declaration an
exanple of a forklift that is operated using a
liquid LPG supply. | have a section of your
decl aration up showi ng paragraph 62 and 63
where you include this discussion. Do you
remenber that?
A. Yes, | do.

MR. FI NCH: Obj ection, m sstates
prior testinony.
BY MR. STEMLER:
Q Do those forklift engi nes conmbust the
liquid LPGin the liquid phase or in the
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gaseous phase in the engine?

MR. FINCH: Objection, form

THE W TNESS: In the gaseous phase.
BY MR. STEMLER:

Q What effect does it have on an engine if
a vapor service tank is replaced with a liquid
service tank and a vaporizer and those two
services provide the sane air-to-fuel ratio to
t he engi ne?

MR. FINCH: Objection, form
i nconpl ete hypot heti cal.

THE W TNESS: So | understand the
hypot hetical, | have a system-- you seemto be
asking me to swap out one system for another,
but | kind of want to understand what |'m
starting with. So |I'mstarting with a system
t hat uses, say, a gaseous LPG source and a
pressure regulator, and that's going into an
engi ne, an engine is running. And then you
want me to change out the gaseous fuel tank and
the pressure regulator with a liquid fuel
source and a vaporizer, is that --

BY MR. STEMLER:
Q Yeah.

A. So you want ne to nake those two
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physi cal changes?
Q Make those two physical changes and
assune that both of those two groups of
structures supply the sane air-to-fuel ratio.

MR. FI NCH: Cbj ection, form

THE W TNESS: Okay. It's still kind
of i1 nconplete, because there's an air-to-fuel
rati o, which | guess m ght be able to nmade
somewhat simlar. But there's another variable
| think that's very inmportant which is the
volume flow rate. Generally the volune fl ow
rate com ng off of that liquid fuel source
woul d be much higher, so you would get a | arger
amount of fuel per unit time. So |I'd also have
to somehow -- | have to achieve the same -- to
get the sanme kind of performance, | need the
same air-to-fuel ratio plus the same volunetric
flow rate. Not sure that can be done, but
you're asking me to assune that it could be
done. And then I think that the engine
woul dn't know that nuch of a difference. It
woul d be getting the fuel ratio that it needs
and the volunmetric flow rate that it needs to
function on. | think given all that stuff, the

engi ne m ght operate about the sane.
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BY MR. STEMLER:
Q Do you recall noting in your declaration
that there's vapor that's occasionally stored
in the head of a gasoline tank?

MR. FI NCH: Cbj ection, form

THE W TNESS: Yeah. | don't think
t hose were nmy exact words, but in any gasoline
tank, there's going to be sonme open air at the
top which is generally going to be a vapor.

BY MR. STEMLER

Q | f that gasoline vapor were extracted
fromthe head of the gasoline tank and sent to
t he engi ne, would you then consider the
gasoline tank to be a gaseous fuel source?

MR. FI NCH: Obj ection, form
i nconpl ete hypothetical, scope.

THE W TNESS: | think if | had a
car, | couldn't get it to run off of just the
vapor off the top. But supposed | had, |ike, a
little tiny, I don't know, |awnnmower or
somet hi ng, maybe nmuch | ess powerful, and |I'm
going to draw off the gasoline vapor at the
top, I'"'mgoing to have to put a lot of stuff in
there like lines in the fuel punp or an air fan
or something. | don't knowif | can get it to
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run, because | don't think there's a | ot of
fuel density in that vapor. |[|'ve never kind of
seen them operate that way. So ny guess is it
may not really work because there may not be
enough fuel density. But if somebody did it,
like, in a lab somewhere, that would be
interesting maybe to see how they got it to
work, but it's going to be basically a
| ow- energy density vapor if we do that.
BY MR. STEMLER
Q. And if you did that, would it be called
a gaseous fuel source?

MR. FI NCH: Obj ection, form

THE W TNESS: Yeah, | think in that
special case with however we m ght do that, |
woul d think that it's -- now you're drawi ng --
t he fuel source is, in fact, a vapor because
you're not drawi ng off the bottom you're not
drawing the liquid. So I think | would cal
t hat a gaseous fuel source in whatever kind of
mechani sm we came up to do that, but that's
what | would call it.
BY MR. STEMLER:
Q Do you know how much force is required

to pull-start an engi ne?
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A. Nobody knows the answer to that until
you tell me what the engine is and what the
tenperature is and how nmuch rust is in there.
It's just a huge -- it's a huge range of forces
required.

Q What's an approxi mate range?

MR. FINCH: Objection, form calls
for specul ation.

THE W TNESS: | can pull-start -- |
have a relatively small |awnnower that | have
to pull quite a fewtines to get it going.
Each one of those pulls that | do is probably
on the order of about 30 pounds. M | awnnmower
really takes a little bit nmore pull, and nore
inportantly it takes a |onger pull. The pul
string on there, if you will, is much | onger
for nmy | awnnmower because it's a bit bigger
engi ne.

MR. STEMLER: Let's take another
break. About ten m nutes work for you guys?

MR. FINCH: Okay.

THE VI DEOGRAPHER: We are goi ng off
the record.

Time now is 2:34.

(OFf the record 2:34 to 2:45.)
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THE VI DEOGRAPHER: We are back on
the record. This is the start of Media
Number 5.

The time is 2:45.
BY MR. STEM_ER:
Q Dr. Singhose, you renenber discussing an
exanmpl e of a system where one draws gasoline
vapor fromthe head space of a gasoline tank to
run a hypot hetical engine on that gasoline
vapor ?

MR. FINCH: Objection, form
m sstates prior testinony.

THE W TNESS: That's what we were
di scussing before the break, a possibility of
trying to achieve that.
BY MR. STEMLER
Q Anot her questi on about that exanmple. |If
during the -- if during the course of the
pat hway of that gasoline vapor fromthe head
space of the tank to a point right before the
carburetor, that gasoline were to stay in the
vapor phase and then be recondensed into |liquid
gasoline i medi ately before the carburetor,
woul d you still consider that gasoline tank to

be a gaseous fuel source?
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MR. FINCH: Objection, form scope,
calls for speculation, inconplete hypothetical.
THE W TNESS: | haven't consi dered
t hat configuration. It sounds very esoteric.
| guess it's so unusual to me that | don't
think I would use the term nology of this
patent. Like, I'mnot sure that the
term nol ogy and the teachings of this patent we
can then take that understanding and apply it
to something so unusual
BY MR. STEMLER
Q Why not ?
A. | just feel unconfortable using either
gaseous fuel source or liquid fuel source for
sonmething that is not at all discussed in these
patents. Again, I'minterpreting these claim
terms in light of the specification and the
prosecution history, and so nothing | can think
of in the specification figures or prosecution
history is related to that kind of
configuration, so | don't know how to apply the
claimternms to sonething that's so unrel ated.
Q You provided infringenment opinions on
t hese patents, right?

MR. FINCH: Objection, form scope.
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THE W TNESS: Not that |I'm aware of.
What are you referring to?
BY MR. STEMLER:
Q |"mreferring to -- strike that.
Do you intend to provide infringenment
opinions relating to these patents?

MR. FINCH: Objection, form scope.
This is an | PR proceeding. There's no
i nfringement case here.

THE WTNESS: |I'mtrying to answer
your question here. Did you say patents or the
patent here? | think there's only one patent
here, what we'll call the '398 patent.

BY MR. STEMLER

Q Sure. Let's consider first the '398

pat ent .

A. The ' 398 patent -- | have not done an

i nfringenent analysis on this patent conparing
any products yet. Whether or not | do that is
not in nmy -- not ny choice really at this
point. So it's hard for me because |

have [sic] an intention to do it when | haven't
really been asked --

MR. FINCH: Dr. Singhose, 1'd

caution you to not testify as to
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attorney-client privileged materials or any

di scussions you've had with litigation counsel
THE W TNESS: Sure.

BY MR. STEMLER:

Q Do you think you would be able to

provide an infringement opinion related to the

' 398 patent?

A. Yes.

Q So you think you would be able to apply

the claimterns of the '398 patent to

structures that are not disclosed in the '398

patent, correct?

MR. FINCH: Objection, form scope,
calls for specul ation.

THE W TNESS: Well, | think that
generally the generators that |'m aware of
woul d have structures that are disclosed. So
wi t hout an exanple of that, | can't really
answer the question. Seens |like | would be
| ooki ng at generators that have the kind of
structures that are disclosed in the '398
patent, so | don't really understand the setup
of the question.

BY MR. STEMLER:

Q |'d like to share another exhibit. |'m
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going to share or introduce Exhibit 1009. This
is the Hol zapfel reference. Pulling up a
picture of Figure 1. Do you see this picture?
A. Yes, | do.
Q Have you anal yzed this reference before?
A. Yes, | have.
Q Can you describe generally to me what
this reference relates to?

MR. FI NCH: Obj ection, form

THE W TNESS: Generally, it relates
to a fuel system for an internal conbustion
engine in a car, | guess possibly a truck, so |
guess an aut onobil e.
BY MR. STEMLER
Q. How many di fferent fuels can the fuel
system use?

MR. FI NCH: Obj ection, form

THE W TNESS: Well, it's described
as using two tanks of fuel. Fifteen and 16, |
believe, are the two tanks that you can use to
power this conmbustion engine.
BY MR. STEMLER:
Q Does Hol zapfel allow for both of those
fuels to be supplied to the engine at a given

time, or is it just one of the fuels that's
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allowed to be supplied to the engine at a given
time?

MR. FINCH: Objection, form

THE W TNESS: My understanding is
there is a switch to switch from which fuel
source is being used. | think there's a tine
peri od where there's some overlap when possibly
some residual of the first fuel that you've cut
off is still in the system and going through
there, but nomnally it's supposed to change
fromone fuel source to the other and not use
both at the sanme tine.
BY MR. STEMLER
Q Ckay. So there's sone type of, what,
i ke, user selection between one fuel or
anot her fuel ?

MR. FI NCH: Obj ection, form

THE W TNESS: Yeah. There's
basically a physical mechanismthat the --
whoever is driving this autonobile will pull or
push, and that goes through essentially like a
| i nkage cable down, and it switches effectively
a valve that closes off one of the fuel
supplies and opens up the other. That's ny

under st andi ng of what it's describing.
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BY MR. STEMLER:

THE W TNESS: Okay.
THE VI DEOGRAPHER
the record.

The tinme now is 2:57.
THE VI DEOGRAPHER

t he record.

Time now is 3:01

THE VI DEOGRAPHER

Q. Ckay. All right.

MR. STEMLER: No further questions.

MR. FINCH: | don't think I have
anything, but let's take a five-m nute break
while | check my notes.

Dr. Singhose, if you want to just
hang out in the conference room this shouldn't
t ake | ong.

We are going off

(Off the record 2:57 to 3:01.)

We are back on

MR. FINCH: | do not have any
guestions. Thank you for your tinme today,
Dr. Singhose.

THE W TNESS: Okay.

MR. STEMLER: Thank you,

Dr. Si nghose.
THE W TNESS: Thank you.

Thi s concl udes
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t oday's deposition.
Time nowis 3:02 p.m

(Deposition concluded at

R A S S b b I S S
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3:02 p.m)
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REPORTER' S CERTI FI CATE

STATE OF M NNESOTA )
) Ss.
COUNTY OF HENNEPI N )

| hereby certify that | reported the renote
deposition of DR. WLLI AM SI NGHOSE on Tuesday,
August 4, 2026, from Maple Grove, M nnesota, and
that the witness was by ne first duly sworn to
tell the whole truth;

That the testimny was transcribed by ne
and is a true record of the testinony of the
wi t ness;

That the cost of the original has been
charged to the party who noticed the deposition,
and that all parties who ordered copies have been
charged at the same rate for such copies;

That | amnot a relative or enployee or
attorney or counsel of any of the parties, or a
relative or enmpl oyee of such attorney or counsel;

That | am not financially interested in the
action and have no contract with the parties,
attorneys, or persons with an interest in the
action that affects or has a substantial tendency
to affect my inmpartiality;

That the right to read and sign the
deposition transcript by the witness was reserved.

W TNESS MY HAND AND SEAL THI'S 7th day of
August, 2026.

Blina Hngysin—

Dana S. Anderson-Linnel
Not ary Public, Hennepin County, MN
My comm ssion expires 1/31/2030
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August 7, 2026

To: M. Finch

Dear Sir/ Madam

shown

this letter, the reading

Si ncerely,

Producti on Depart nment

NO NOTARY REQUI RED I N CA

Veritext Legal Solutions

Case Nane: 398 Chanpi on Power Equi pment, Inc. v. Generac Power
Systens, Inc. |PR2025-1271

Veritext Reference Number: 8345697

Wtness: Dr. WIIliam Singhose Deposition Date: 8/4/2026

Encl osed pl ease find a deposition transcript. Please have the witness
review the transcript and note any changes or corrections on the

i ncluded errata sheet, indicating the page, |ine nunber, change, and
the reason for the change. Have the witness’ signature notarized and

forward the conpl eted page(s) back to us at the Producti on address

above, or emmil to production-m dwest @eritext.com

If the errata is not returned within thirty days of your receipt of

Page 155

1100 Superior Ave
Suite 1820
Cl evel and, OChio 44114
Phone: 216-523-1313

and signing will be deenmed wai ved.

www.veritext.com

Veritext Legal Solutions
888-391-3376

Petitioner EX1091
Champion v. Generac IPR2025-01457
Page 155 of 201



10

11

12

13

14

15

16

17

18
19

20
21
22
23
24
25

Page 156
DEPGCSI TI ON REVI EW
CERTI FI CATI ON OF W TNESS
ASSI GNMENT REFERENCE NO: 8345697
CASE NAME: 398 Chanpi on Power Equi pnent, Inc. v. Generac
Power Systens, Inc. |PR2025-1271
DATE OF DEPOCSI TI ON: 8/ 4/2026
W TNESS' NAME: Dr. WIIliam Singhose
I n accordance with the Rules of Civil
Procedure, | have read the entire transcript of
my testinony or it has been read to ne.
I have made no changes to the testinony
as transcri bed by the court reporter.
Dat e Dr. WIIliam Singhose
Sworn to and subscribed before nme, a
Notary Public in and for the State and County,
the referenced witness did personally appear
and acknow edge that:
They have read the transcript;
They signed the foregoing Sworn
St at ement ; and
Their execution of this Statenent is of
their free act and deed.
I have affixed nmy nane and official sea
this day of , 20
Notary Public
Conmi ssion Expiration Date
Veritext Lega Solutions
Www.veritext.com 888-391-3376
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Page 157
DEPGCSI TI ON REVI EW
CERTI FI CATI ON OF W TNESS
ASS|I GNMENT REFERENCE NO 8345697
CASE NAME: 398 Chanpi on Power Equi pnent, Inc. v. Generac
Power Systens, |Inc. |PR2025-1271

DATE OF DEPOSI TI ON: 8/ 4/ 2026

W TNESS' NAME: Dr. W1 Iliam Singhose

In accordance with the Rules of Civi
Procedure, | have read the entire transcript of
my testinony or it has been read to ne.

I have listed ny changes on the attached
Errata Sheet, l|listing page and |line nunbers as
well as the reason(s) for the change(s).

I request that these changes be entered
as part of the record of ny testinony.

| have executed the Errata Sheet, as well
as this Certificate, and request and authorize
that both be appended to the transcript of ny
testi mony and be incorporated therein.

Dat e Dr. WIIliam Singhose

Sworn to and subscribed before nme, a
Notary Public in and for the State and County,
the referenced witness did personally appear
and acknow edge that:

They have read the transcript;

They have listed all of their corrections

in the appended Errata Sheet;

They signed the foregoing Sworn

St at ement; and

Their execution of this Statenent is of

their free act and deed.

| have affixed my nanme and official sea
this day of , 20

Notary Public
Conmmi ssion Expiration Date
Veritext Lega Solutions
Www.veritext.com 888-391-3376
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VERI TEXT LEGAL SOLUTI ONS M DWEST
ASSI GNMENT NO 8345697

PAGE/ LI NE(S) /

ERRATA SHEET

CHANGE

Page 158

/ REASON

Dat e

DAY OF

Dr. WIIliam Singhose
SUBSCRI BED AND SWORN TO BEFORE ME THI S

, 20

Not ary Public

Comm ssion Expiration Date
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Patented Oct. 24, 1933

UNITED STATES

1,931,698

PATENT OFFICE

1,931,898
FUEL SYSTEM FOR INTERNAL COMBUSTION
- ENGINES ©o :

George L. Holzapfel, Palos Verdes Estétes, Calif.,
assignor to Richfield Oil Company of California,
Los Angeles, Calif., a corporation of Delaware

Application March 30, 1931. Serial No. 526,175

4 Claims.

My invention relates to fuel systems for in-
ternal combustion engines, and has particular
reference to a fuel system embodying the sup-
plying of liquid fuel and gaseous fuel to an en-

§ gine in alternation ‘at will,

In the copending joint application of David E.

Day and myself, Serial No, 494,328, filed Novem-

ber 8, 1930, a system of employing gaseous fuel -

for an internal combustion engine was disclosed
10 in which a relatively cheap low grade gaseous
fuel stored under pressure was passed through
a pressure reducing valve to be introduced into
a carbureter connected with an internal com-
bustion engine so that gaseous fuel could be sup~
15 plied to the engine at the desired pressure and
mixed with air in the carbureter in the desired
quantities to produce a proper combustible mix-
ture for forming a fuel for the engine.
However, it frequently occurs that it is un-
20 desirable to rely upon the gaseous fuel as the
sole source of supply for an internal combus-
tion engine, particularly when such engine is em-
ployed for the purpose of driving a motor vehicle.
It is, therefore, an object of this invention to
25 provide a fuel system in which a gaseous fuel
supply shall be auxiliary to the liquid fuel sup-
ply now commonly employed in connection with
automobiles and similar vehicles.
Another object of the invention is to provide a
30 fuel system in which the normal liquid fuel sup-
ply and carbureter therefor is combined with a
gaseous fuel supply and a mixer therefor, the two
fuel supplies being used in alternation to each
other.

Another object of the invention is to provide
a fuel system as set forth in the preceding para-
graph in which the liquid fuel supply may be
cut off and the gaseous fuel supply turned on, or
vice versa so that when the liquid fuel is em-
40 ployed the gaseous fuel is disconnected and while

the gaseous fuel is employed the liquid fuel is
disconnected. ,
Another object of the invention is to provide
a fuel system for supplying the gaseous fuel to
6 an internal combustion engine in alternation
with the normal liquid fuel supply and in which
the gaseous fuel system may be readily connected
to the existing liquid fuel carbureters now used
on automobiles and similar vehicles.

Other objects and advantages will be apparent
from a study of the following specification, read
in connection with the accompanying drawing,
wherein

Figure 1 is a diagrammatic view indicating the
65 various elements of both the liquid and gaseous

36

50

(Cl. 261—18)

fuel supplies in proper relation to an automobile
engine; }

Figure 2 is a detailed view of a carbureter such
as generally employed for supplying liquid fuel
to an engine, this view being partly in section
to illustrate the attachment of my gaseous fuel
mixing device thereto; and

Figure 3 is a detailed, sectional view taken
along line III—III of Fig. 2, illustrating the in-
terior mechanism of the gaseous fuel mixer em-
ployed in practicing my invention. :

Referring to the drawing, I have illustrated a
portion of an automobile chassis 1, constituting
the mounting for an internal combustion engine
2, such as is commonly employed in automobiles
and the like. The engine 2 is illustrated as being
provided with an intake manifgld 3 communicat-
ing with the intake ports of the various cylin-
ders comprising the engine 2. An exhaust mani-
fold 4 is illustrated as being connected to the
inside ports of the cylinders constituting the
engine.

Connected to the intake manifold 3 is a car-
bureter 5 of any suitable construction, such as
those constructions now employed for the mix-
ing of liquid fuel with air prior to injection of
such mixture into the intake manifold of the .
engine.

The carbureter 5 is illustrated as comprising
a bent tube 6, one end 7 of which is connected
to the intake manifold 3 and the other end of
which constitutes an inlet opening through which
air may be sucked for mixing with the fuel in-
jected into the carbureter. The carbureter is
equipped with a float chamber or fuel reservoir
8 which may be of any suitable construction to
provide a supply of fuel at atmoespheric pressure
ready for injection. into the tube 6 of the car-
bureter 5, the float chamber being provided with
a float operated needle valve 9 which obstructs
the entrance of fuel into the chamber 8 by clos-
ing off the passage 10 communicating with an
inlet connection 11 to which the fuel supply
line 12 may be connected. )

The float chamber 8 is -illustrated as com-
municating with the bent tube portion of the
carbureter as by means of a passage 13 com-
municating with both the float chamber 8 and
the tube 6. A rotary valve 14 is preferably in--
terposed in the passage 13 for the purpose of per-
mitting this passage to be cut off, as will here-
inafter be described.

A main liquid supply tank is illustrated at 15
having attached to the lower end thereof the fuel
supply line 12 through which fuel from the tank 110
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15 may be passed to the float chamber 8 of the
carburetor,

The foregoing description of the hqmd fuel
system is in all essential respects 1dentical with
the fuel supply systems now in common use in
connection with automobiles, and similar ve-
hicles.

I propose to add an additional fuel supply
system employing & normally gaseous fuel, this
system comprising a fuel supply tank 18 in which
normsally gaseous fuel is compressed and thereby
maintained in liquefied condition. From tank 16
there extends a suitable gaseous fuel supply tube
17 extending to the bottom of the tank 16, so as

to draw off the liquid and not gas. The gaseous

fuel supply tube 17 is preferably threaded
through the exhaust manifold 4 of the engine 2,
as is indicated at 18, so that the fuel passing
therethrough will be heated by contact of the
tube 17 with the hot exhaust gases coming from
the eng'ne. The tube 17 continues from the ex-
haust manifold 4 as by way of the short section
of tubing 19 into & combined filter and heat ex-
changer 20 which further assists in heating the
gaseous fuel. From the filter 20 the fuel inlet
tube continues, as is indicated at 21, to the in-
let connection 23 to a pressure reducing valve 24.

The pressure reducing valve 24 is illustrated
and described in detail in my cepending appli-
cation Serlal No. 491,468, filed October 27, 1930
which has since matured intc Patent 1,912,479
dated June 6, 1933 and comprises a valve con-
structed to receive a gas under relatively high
pressure and to permit gases to flow therefrom
at a pressure equal to that of the air supply. In
order to equalize these pressures, a pipe 52 con-
nects the air cleaner 2¢ with the atmosphere side
of the pressure equalizing valve 24.

.'The gaseous fuel supply through outlet tube

25 may be mixed with air and passed into the

tube 6 of the carbureter 5 so that such air and
gas mixture may pass into the intake manifold
3 of the engine 2 and thus constitute the com-
bustible fuel for operating the engine 2.

The mixing device is illustrated as compris-
-ing an attachment which may be connected to

the inlet end of the carbureter tube 6, this mix-
ing device comprising 2 tubular member 26, ocne

‘end 27 of which is provided with an internal
- diameter of such size as to telescopically engage

the air inlet end of the carbureter tube 6 and
may be clamped therecn as by means of clamp-
ing screw 27¢. ‘The opposite end 28 of the mixer
26 is illustrated as being of slightly reduced

diameter so.that  its' outside diameter corre-
- sponds substantially with the outside diameter

of the inlet end of the tubular carbureter 6. By
reason of this reduced diameter the air cleaner
29, which normally. is telescoplcally engaged upon

‘the inlet end of the carbureter .6, may be inserted -
-in place upon the end 28 of my mixer.

Within the tubular mixer 26 is a pair of radlal
filanges 30 and 31 which extend inwardly to form
a seat for a venturi 32." The flange 30: is prefer-

ably formed with a shouider 33 thereon to act:
‘as a limit stop for the venturi 32 when the same’

is inserted into engagement with the ‘flanges
30 and 31,

has one or mere slots 34 extending radially there-
through. . Between the flanges 30 and 31 is an
annular space 35 surrounding the ventun 32,

- supply:in tank 15 turned on, although the opera-

1,981;608

through the slots 34 to the interior of the venturi
32. ‘The annular space 35 between the flanges
30 and 31 may be bridged at a plurality of points
by means of cross members 37 to assist in guiding.
the venturi 32 into its proper seating relation rela-
tive to the flanges when the same is to be inserfed
within the tubular mixer 26. The venturi 32 may
be held in place when inserted as by means of
one or more set screws 38 threaded radially mto
the mixer 26. 8¢
The gas inlet stem 36 is prefera.bly provided
with a cut off valve 39 which may be operated tc -
either open the inlet passage 36 to the passage
of gas therethrough, or to clese the same so that -
gas cannot pass therethrough. 90
The upper end of the stem 36 is promded with -~
external threads 40 for engagement with a suita-
ble union nut 41 to secure the gas inlet pipe 25
thereto while the stem 36 may be additionally pro-
vided with internal threads 42 to permit a meter-
ing jet 43 to be threaded thereinto to provide the

80

95

.desired size orifice 44 for metering or limiting the

quantity of gas permltted to ﬁow into the mixer
26.

Referring, particularly, to Figure 1, it will be
observed that the operating levers 45 and 46 for
the valves 14 and 39, respectively, are connected
to a rod or wire 47 which extends to a point of
convenieni access {0 the operator of the vehicle
such as, for example, the dashboard 48 so that
the rod or wire 47 may be meanipulated to simul-
taneously control both valves 14 and 39.

The operation of my device is as follows: When -
the engine 2 is fo be started the valves 14 and 39
may be operated by the rod or wire 47 to the posi-
tion opposite to that illustrated in Fig. 2. That
is, the valve 14 is closed and the valve 39 is open
so that under these conditions gaseous fuel will
be supplied to the carburetor 5 and thus the
engine may be started upon the gaseous fuel. 1i5
For small loads, or low speeds, the engine may be
operated continuously upon such gasecus fuel
though as soon as the engine is started it may be
switched over to the liquid fuel by manipulating
the rod or wire 47. Operating the red or wire ;3¢
47 will reverse the valves 14 and-39 so that the
gaseous fuel supply is cut off .and the liquid fuel
supply connected to feed the carburetor.

Either the liquld fuel -contained .in tank 16
which changes to gas on release of pressure or 125
the higher boiling ‘point gasoline fuel in tank 15 ~
may be used for starting the motor, the object of
applicant’s invention being to obtain flexibility.
in the use of either type of fuel as conditions or:

190

155

110

supply may warrant. For example, on & cold 130-"',-

morning, or with a cold motor, it would be pref-
erable to use the low boiling point fuel in tank 16 .
to-start the motor and thereafter when the motor
is ' warmed up the fuel supply coming from tank = -
16 ‘may, if desired, be shut off and the gasoline 135 -

tion of the metor can be maintained on the fuel

_from tank 16'if desired. ~‘There is an advantage s

in starting a cold motor on the low boiling point * -
fuel from tank 16 in that liquid fuel is not de--140
posited on the cylinder walls to wash away the -

- lubricating cil. Furthermore, the low -beiling
" ‘point fuel from tank 16 has higher anti-kneck
The venturi 32 comprlses an a.nnular ring which._

value than ordinary gasoline so that where a long . -

- run on full throttle is to be made, the motor may, 145
“be supplied with fuel from the tank 16 a.nd deta

. onation or knocking prevented..

" 'This annular space. 35 communicates with a gas -
_inlet stem 36 through: which’ gaseous fuel. may be
: passed mto the a.nnular space 35 and thence'

Upon opening the valve 39 gaseous fuel passing -
through the metering jet 43 will pass to'the annu- - -
lax chamher 35 surroundmg the venturi 32 and 150 )
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will thence pass inwardly through the leads 34.

to be mixed with the incoming air stream drawn
into the inlet end of the carbureter 5 through the
&ir cieaner 29. :

By properly selecting the orifice 44 of the

- metering jet 43 and the slotted orifices 34 of the

venturi 32, the desired quantity of gaseous fuel
to be supplied relative to the quantity of air
drawn into the carburetor may be adjusted to
provide a properly combustible mixture.

It will be observed that as the air is drawn
through the venturi into the carbureter 5, the
quantity of air so drawn will act on the venturi 32
to increase or decrease the quantity of gaseous
tuel supplied in proportion to the quantity of air
drawn through so that the proper combustible
mixture will be maintained at various speeds of
operation of the engine.

For idling purposes, when operating on the gas-
eous fuel, an idler connection 49 may be con-
nected into the intake manifold 3 of the engine 2,
this connection being made as by means of & tube

- or pipe 50 to the low pressure side of the pressure

reducing valve 24. Thus at idling speeds a de-
sirable quantity of fuel for idling may be fur-

‘nished to the engine. The amount of fuel by-

passed to the engine is regulated by the valve 53.

It will be observed that I have disclosed herein
& system in which liquid fuel or gaseous fuel may
be used in alternation with each other for sup~
plying the required fuel to the engine. Hence the
engine 2 may be supplied with high grade gaseous
Tuel for the greater portion of its operation and
the liquid fuel may be used only when a supply
of gaseous fuel is undesirable.

If desired, the vaives 14 and 39 may be oper-
ated so as to cut off partly both the liquid and
the gaseous fuel, so that a progressive propor-
tioning can be utilized whereby more or less liquid
or gaseous fuel can be utilized without disturbing
the air fuel ratio of the mixture delivered to the
engine, ‘

While I have illustrated and described the pre~
ferred embodiment of my invention, I do not de-
sire to be limited to any of the details shown or
described herein, except as defined in the ap-
pended claims, .

I claim:

1. In a fuel system for internal combustion
engines, & liquid fuel supply, a gaseous fuel sup-
ply, a carbureter comprising an air
through which air may be passed into the intake

3

of the engine, a liquid fuel inlet communicating
with the air passage of said carbureter for sup-
plying liquid fuel to the air stream drawn through
the carbureter, a cut off valve for cutting off the
supply of liquid fuel fo said carbureter, s gaseous
fuel inlet connected to and communicating with
the air passage of said carbureter, said gaseous
fuel inlet including & venturi through which said
alr stream may pass and having openings therein
through which gaseous fuel may be drawn
through the venturi into the air stream, a vaive
interposed between said gaseous fuel inlet and
said venturi, and means for simultaneously oper-
ating said valves to open one of said valves and
close the other, and vice versa, to supply either
liquid or gaseous fuel to said carbureter, -

2. In a fuel system for internal combustion en-
gines having a.carbureter, a source of gaseous
fuel, means for introducing said gaseous fuel into
said carbureter comprising a tube connectible to 9
the air inlet passage of said carbureter, a venturi
in said tube having openings therein through
which gaseous fuel may be passed into said tube, .

& gaseous fuel inlet communicating with the
openings in said venturi, and a metering jet in 13¢
said gaseous fuei inlet for metering the quantity

of fuel supplied therethrough.

3. An attachment for a standard liquid fuel
carbureter having an air supply opéning, which
attachment comprises a tube connectible to the 105
alr inlet passage of said carbureter, said tube hav-
ing a Venturi passage therein for air drawn
through said tube into the carbureter, with open-
ings in the throat of the venturi through which
gaseous fuel may flow into said tube and a gas- 112
eous fuel inlet passage communicating with the

- openings in the throat of the venturi,

4. An attachment for a liquid fuel carbureter
having an air inlet nipple with an air cleaner
slidably engageable therewith, which attachment 113
comprises a tube dimensioned at one end to en~ -

‘gage with the air inlet of the carbureter nor-

mally engaging with the air cleaner, and dimen-
sioned at the opposite end to engage with the
end of the air cleaner normally engaging with 12:
the carbureter inlet, whereby said tube may be
inserted as a unit between the air inlet passage
of the carbureter and the air cleaner, said tube
being provided with gaseous fuel inlet openings
and an inlet port connected thereto for connec- 1

passage tion to a supply of gaseous fuel.

GEORGE L. HOLZAPFEL,
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WG972-E2,DF972-E2,DG972-E2, WSM GENERAL

3. MAINTENANCE CHECK LIST

To maintain long-lasting and safe engine performance, make it a rule to carry out regular inspections by following
the table below. (The schedule applies to an engine in use under normal conditions.)
[WG972-E2, DF972-E2]

Service Interval

Item Dail Every 50 | Every 100 | Every 200 | Every1 |Every1000| Every2
Y hrs hrs hrs year hrs years

Checking engine oil level

Checking and replenish coolant
Checking air cleaner element
Checking LPG tank setting condition
Checking LPG fuel connector
Cleaning air cleaner element

Checking gasoline fuel hose and clamp
bands

Checking LPG fuel hose and clamp bands
LPG fuel check

Checking battery electrolyte level
Cleaning spark plug %
Checking fuel filter
Check fan belt tension and damage ¥*
Changing engine oil
Replacing oil filter cartridge *
Checking LPG tank setting condition
Checking radiator hoses and clamp bands
Replacing air cleaner element

Replacing gasoline fuel hose, clamp bands
and fuel filter

Cleaning fuel tank inside

Cleaning carburetor

Cleaning water jacket and radiator interior
Replacing spark plug

Checking coolant hose of LPG vaporizer
Checking vacuum lock hose of LPG
vaporizer

Draining tar

Checking valve clearance

Cleaning cylinder head

Checking valve seats

Replacing intake air line

Replacing LPG fuel hose and clamp bands
Replacing coolant hose of LPG vapaorizer
Replacing vacuum lock hose of LPG
vaporizer

Checking primary chamber

Checking air tight of secondary chamber
Checking vacuum lock system

Replacing radiator hoses and clamp bands
Replacing battery

Changing radiator coolant (L.L.C.)

bl ol ol b s

Rl el B B

%

*

| k] %

bl Rl ol I

bl Rl Il o B ol o

bl Dl bl Il el I [l e

% Change engine oil and replace oil filter cartridge after the first 50 hours of operation.
* Replace the element after 6 times cleaning.

A CAUTION

* When changing or inspecting, be sure to level and stop the engine.
9Y1210318GEG0008USO

KiSC issued 06, 2009 A
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An engine operated generator is provided with an engine, a
generator driven by the engine, and a power control unit for
controlling the power generated by the generator. A fuel gas
stored in fuel bottles set in a case for the engine operated
generator, is supplied to the engine though a fuel pressure
regulator. The fuel bottles and the fuel pressure regulator are
disposed adjacent to the power control unit to enable heat
exchange with the power control unit provided with an
inverter. Thus, heat is mutually utilized between the power
control unit and at least one of the fuel bottles as fuel
receptacles and the fuel pressure regulator.
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-Fuel system selector valve

First position

Cutoff position

Second position

Fuel bottle

External fuel

Fuel supply (Butane gas) Cutoff system
(Propane gas)
Ignition .OperaFlve ) ?noper?tlve. .OperaFlve )
system (Kill switch is|(Kill switch is|(Kill switch is
open) closed) open)
Operative Inoperative Inoperative
Heating device| (Heater switch| (Heater switch| (Heater switch
' is closed) is open) is open)
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ENGINE OPERATED GENERATOR

TECHNICAL FIELD

[0001] The present invention relates to an engine operated
generator having an engine to which is supplied a fuel gas
stored in fuel receptacles in liquefied state, and an electric
generator driven by the engine.

BACKGROUND ART

[0002] Engine operated generators are widely used as an
electric source such as a temporary outdoor electric source
and an emergency power supply. In case such engine oper-
ated generators are leisure or emergency equipment, a gas
engine is often provided which uses fuel gas stored a small
fuel receptacle, such as cassette fuel bottle.

[0003] The fuel gas is stored in the fuel receptacle in
liquefied state and supplied to the gas engine in gasified
state. When the operation of the gas engine is started and the
fuel gas is supplied to the gas engine, the fuel gas stored in
the fuel receptacle in liquefied state begins to be gasified
under influence of reduction in the gas pressure to maintain
the equilibrium between the liquid phase and the gas phase
in the receptacle. For this reason, a large amount of latent
heat of evaporation is needed, which reduces the tempera-
ture of the fuel receptacle. A fuel pressure regulator provided
for regulating the pressure of the fuel gas is also caused to
be reduced in temperature due to inflow of reduced-tem-
perature fuel gas immediately after the gasification thereof
and due to pressure reduction of the fuel gas itself.

[0004] If the temperature of the fuel receptacle is reduced
excessively, gasification of the fuel gas becomes insufficient,
so that the fuel gas pressure is reduced with a result that the
fuel gas will not be supplied smoothly to the gas engine. As
a measure to prevent this, it is known to heat the fuel
receptacle by a heater in response to the temperature of the
fuel gas receptacle and the gas pressure within the receptacle
(For example, refer to Patent Documents 1 and 2).

[0005] On the other hand, a power control unit provided in
the engine operated generator to control electric power
generated by the electric generator, produces a large amount
of heat due to its operation. A number of measures to cool
the power control unit were known. Patent Document 3
discloses an engine operated generator having a sound proof
case which encloses an engine, a generator and a control
circuit unit (corresponding to the power control unit),
wherein a box encasing the control circuit unit is provided
with heat dissipating fins which are exposed to a cooling air
inlet and are in contact with an end wall of the cooling air
inlet.

[0006] Patent Document 1: JP 10-131810 A
[0007] Patent Document 2: JP 2671015 B
[0008] Patent Document 3: JP U 63-171632 A

DISCLOSURE OF THE INVENTION cl
Underlying Problem to be Solved by the Invention

[0009] The above-mentioned measure to heat the fuel
receptacle by the heater has a problem in the manner of how
the heater is provided and the manner to heat the receptacle,
including how control of the heater is carried out without
complication. Further, the cooling of the power control unit
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by cooling air involves a problem in that there are restriction
to the arrangement of the power control unit and its asso-
ciated parts and complication in the structure.

[0010] The present invention has been made in view of the
foregoing circumstances and of the fact that the fuel recep-
tacle storing the fuel gas in liquefied state undergoes tem-
perature reduction while the power control unit undergoes
temperature rise. The principal purpose of the present inven-
tion is to mutually utilize heat between the power control
unit and at least one of the fuel receptacle and the fuel
pressure regulator. Other objects of the present invention are
to make it possible to effectively carry out the cooling of the
power control unit by the fuel receptacle and the heating of
the fuel receptacle by the power control unit, and to increase
the freedom of arrangement of the fuel receptacle and the
power control unit. Further objects of the present invention
are to further increase the effect of cooling the power control
unit by one of the fuel receptacle and the fuel pressure
regulator and the effect of heating at least one of the fuel
receptacle and the fuel pressure regulator by the power
control unit, to increase the effect of cooling the power
control unit, the generator and the engine, to cool an inverter
of the power control unit that has a large switching loss and
a large amount of generated heat, and to heat at least one of
the fuel receptacle and the fuel pressure regulator utilizing
the heat from the inverter.

MEANS TO SOLVE THE UNDERLYING
PROBLEM

[0011] To attain the above objects, the present invention
provides an engine operated generator comprising a fuel
receptacle storing a fuel gas in liquefied state, an engine that
receives the fuel gas from the fuel receptacle, a fuel pressure
regulator for regulating pressure of the fuel gas supplied
from the fuel receptacle to the engine, a generator driven by
the engine, and a power control unit for controlling power
generated by the generator, wherein at least one of the fuel
receptacle and the fuel pressure regulator is arranged adja-
cent to the power control unit, for heat exchange with the
power control unit.

[0012] According to the invention, at least one of the fuel
receptacle and the fuel pressure regulator, which are reduced
in temperature due to gasification of the fuel during the
operation of the engine operated generator, is arranged
adjacent to the power control unit in heat exchange relation
with the power control unit. As a result, heat dissipation
from the power control unit can be increased, in other words,
cooling of the power control unit is promoted by at least one
of the fuel receptacle and the fuel pressure regulator,
whereby temperature rise of the power control unit is
suppressed. On the other hand, at least one of the fuel
receptacle and the fuel pressure regulator is heated by the
power control unit, whereby temperature drop of the fuel
receptacle and the fuel pressure regulator is suppressed.

[0013] The engine operated generator according to the
present invention may be provided with a fuel storage
chamber for storing the fuel receptacle, the fuel storage
chamber having a side wall and heat transfer means made of
a heat conducting material, the fuel receptacle and the side
wall being thermally connected via the heat transfer means,
the side wall being disposed adjacent to the power control
unit to enable heat exchange with the power control unit.
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[0014] According to this feature, heat transfer from the
power control unit to the fuel receptacle and heat dissipation
from the power control unit are carried out through the side
wall to which heat from the fuel receptacle is transmitted.
Therefore, restriction to the arrangement of the fuel recep-
tacle and the power control unit is almost eliminated for
realizing heat exchange between the fuel receptacle and the
power control unit. The quantity of heat transferred between
the fuel receptacle and the power control unit can be
increased by increasing the area of the side wall and by
disposing the side wall as close as possible to the power
control unit. It will thus be apparent that mutual utilization
of heat between the fuel receptacle and the power control
unit can be realized.

[0015] Preferably, the heat transfer means comprises a
plurality of columnar members provided between the fuel
receptacle and the side wall of the fuel storage chamber to
be in contact with the fuel receptacle and the side wall.

[0016] According to the present invention, at least one of
the fuel receptacle and the fuel pressure regulator may be in
direct thermal connection with the power control unit via
heat transfer means made of a material of high heat con-
ductivity.

[0017] According to this feature, mutual utilization of heat
between the power control unit and at least one of the fuel
receptacle and the fuel pressure regulator is increased since
heat transfer is made via the heat transfer means.

[0018] The power control unit typically has an inverter.

[0019] The inverter has a large switching loss and gener-
ates a large amount of heat, so that it is heated. The heated
inverter is thus cooled effectively by at least one of the fuel
receptacle and the fuel pressure regulator, and is prevented
from temperature rise, while at least one of the fuel recep-
tacle and the fuel pressure regulator is heated effectively by
the heated inverter, whereby temperature drop of them is
suppressed.

[0020] Preferably, the engine operated generator com-
prises a case forming an internal space for accommodating
the fuel receptacle, the engine and the generator; and a
cooling air passage for conducting cooling air from the
internal space through the fuel receptacle, the power control
unit in this order, to the generator and the engine to cool the
same.

[0021] According to this feature, cooling air introduced
into the internal space of the case is cooled by the fuel
receptacle to be reduced in temperature. The cooled cooling
air then first cools the power control unit and then cools the
generator and the engine. The power control unit is more
cooled by the mutual utilization of heat between itself and at
least one of the fuel receptacle and the fuel pressure regu-
lator, than a case without the mutual utilization of heat. As
a consequence, the temperature of the cooling air after
cooling the power control unit is made lower than in the case
without the mutual utilization of heat.

[0022] Preferably, the fuel pressure regulator and the
power control unit are disposed on a side opposite the fuel
storage chamber with respect to the side wall, and the power
control unit is disposed below the fuel pressure regulator.

[0023] Further, the case may have a side wall having an
upper edge along which a cooling air inlet passage is
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provided, and the fuel pressure regulator may be provided
immediately downstream of the cooling air inlet passage.

EFFECT OF THE INVENTION

[0024] The present invention provides the following
advantages. Since heat is utilized mutually between the
power control unit and at least one of the fuel receptacle and
the fuel pressure regulator, temperature rise of the power
control unit is suppressed and therefore heat dissipating
structure for the power control unit can be in small size.
Furthermore, since temperature rise of at least one of the fuel
receptacle and the fuel pressure regulator is suppressed, it is
not required to provide a heating device for heating the fuel
receptacle or the fuel pressure regulator. Even if a heating
device is provided, the heating capacity of the heating device
can be made small, which means that free choice of the
heating device is assured. Thus, in case the heating device is
an electric heater, the power consumption of the electric
heater can be reduced.

[0025] According to the preferred embodiment of the
invention, the following advantages are obtained in addition
to the above-stated advantages. Since heat is mutually
utilized through the side wall between the fuel receptacle
and the power control unit, the degree of freedom of
arrangement of the fuel receptacle and the power control
unit is increased, and the degree of mutual utilization of heat
between the fuel receptacle and the power control unit is
made high, whereby the cooling of the power control unit by
the fuel receptacle and the heating of the fuel receptacle by
the power control unit can be realized with an increased
effectiveness.

[0026] A further advantage below is obtainable by the
embodiment of the invention. Since the degree of mutual
utilization of heat between the power control unit and at least
one of the fuel receptacle and the fuel pressure regulator is
increased, one of the cooling effect on the power control unit
by at least one of the fuel receptacle and the fuel pressure
regulator and the heating effect on at least one of the fuel
receptacle and the fuel pressure regulator by the power
control unit is further improved.

[0027] A further advantage below is obtainable by the
embodiment of the invention. The power control unit can be
cooled effectively by the cooling air which has been cooled,
so that the generator and the engine can also be cooled with
increased effectiveness.

[0028] A further advantage below is obtainable by the
embodiment of the invention. The inverter generating a large
amount of heat is cooled effectively, while at least one of the
fuel receptacle and the fuel pressure regulator is heated
effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a diagrammatic view of an engine gen-
erator in a first embodiment of the present invention;

[0030] FIG. 2 is a perspective view of the engine generator
shown in FIG. 1;

[0031] FIG. 3 is a sectional side elevation of the engine
generator shown in FIG. 2 taken from the left side of the
engine generator with its left side cover removed, in which
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a front cover, a back cover and a top cover are shown in a
sectional view taken on the line III-II in FIG. 4;

[0032] FIG. 4 is a plan view of the engine generator shown
in FIG. 2, in which the top cover is removed;

[0033] FIG. 5 is a front elevation of the engine generator
shown in FIG. 2;

[0034] FIG. 6 is a circuit diagram of electrical circuits for
controlling a fuel valve and a heating device included in the
engine generator shown in FIG. 2;

[0035] FIG. 7 is a table of assistance in explaining the
relation of the operating position of the fuel valve with a fuel
supply system and an ignition system in the engine generator
shown in FIG. 2;

[0036] FIG. 8 is a sectional side elevation, similar to FIG.
3, of an engine generator in a second embodiment of the
present invention;

[0037] FIG. 9 is a plan view, similar to FIG. 4, of the
engine generator shown in FIG. 8; and

[0038] FIG. 10 is a sectional view of a part of an engine
generator in a third embodiment of the present invention.

DESCRIPTION OF THE REFERENCE

NUMERALS
[0039] 1 ... Engine generator, 3 . .. Bottom cover, 4 . .
. Top cover, 5. . . Front cover, 6 . . . Back cover, 7 . . . Left
side cover, 8 . . . Right side cover, 9 . . . Internal space, 12

. . . Fuel system selector valve, 16, 17, 90 . . . Carrying
handle, 18, 19, 92 . . . Inlet passage, 20 . . . Outlet, 23, 24,
91 ... Depressed part, 28, 29, 93 . . . Hand spaces, 30 . . .
Engine, 40 . . . Generator, 41 . . . Power control unit, 42 . .
. Ignition plug, 44 . . . Ignition coil, 45 . . . Cooling fan, 46
. .. Recolil starter, 47 . . . Shroud, 48 . . . Fan cover, 49 . .
. Starter cover, 50,51 . . . Inlet, 60 . . . Fuel storage structure,
61 ... Fuel bottle, 62 . . . Fuel pressure regulator, 63 . . . Fuel
cutoff valve, 65 . . . Fuel storage chamber, 66 . . . Side wall,
68 . . . Fuel bottle detector, 70 . . . Heat transfer member, 71
.. . External fuel bottle, 73 . . . Pressure sensor, 74 . . . Kill
switch, 75 . . . Main switch, 80 . . . Heating device, 89 . . .
ECU, C ... Case, Fa . .. Fuel supply system.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0040] Preferred embodiments of the present invention
will be described with reference to FIGS. 1 to 10.

[0041] FIGS. 1to 7 show a first embodiment of the present
invention. Referring to FIG. 1, a portable engine generator
1 to which the present invention is applied can be connected
to an external fuel system Fb.

[0042] Referring to FIGS. 2 and 3, the engine generator 1
includes a box-shaped case C in the form of a rectangular
body, a pair of carrying handles 16 and 17 combined with the
case C, a combustion engine 30, such as a gas engine, a fuel
supply system Fa for supplying a fuel gas to the engine 30,
an electric generator 40, namely, a working machine, to be
driven for operation by the engine 30, a power control unit
41 for controlling power generated by the generator 40, and
an electronic control unit (ECU) 89 for controlling the
engine 30 and the fuel supply system Fa. The engine 30, the
fuel supply system Fa, the generator 40, the power control
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unit 41 and the ECU 89 are housed in the case C having an
internal space 9. The case C is a soundproof structure
capable of suppressing the leakage of noise generated by the
engine 30 during operation to the outside the case C.

[0043] An expression “grip the carrying handles 16 and
17” used in this specification signifies both gripping the
carrying handles 16 and 17 and putting hands on the carrying
handles 16 and 17.

[0044] Referring to FIGS. 2 to 5, the case C has a bottom
cover 3, a top cover 4, a front cover 5, a back cover 6, a left
side cover 7 and a right side cover 8. The bottom cover 3 and
the top cover are vertically opposed to each other. The front
cover 5 and the back cover 6 are longitudinal opposed to
each other with respect to a first direction. The left side cover
7 and the right side cover 8 are laterally opposed to each
other with respect to a second direction. The covers 3 to 8
are made of a synthetic resin.

[0045] In this embodiment, the first direction is a longi-
tudinal direction and the second direction is a lateral direc-
tion. Opposite sides with respect to the first direction are
front and back sides. Opposite sides with respect to the
second direction are right and left sides.

[0046] The bottom, the top, the front, the back, the left and
the right surfaces of the case C are the respective outer
surfaces of a bottom part C3 namely, the bottom cover 3, a
top part C4, namely, the top cover 4, a front part C5, namely,
the front cover 5, a back part C6, namely, the back cover 6,
a left part C7, namely, the left side cover 7, and a right part
C8, namely, the right side cover 8, respectively.

[0047] The front cover 5 and the back cover 6 are fastened
to reinforcing panels 10 and 11 made of a metal and disposed
on the inner sides of the front cover 5 and the back cover 6,
respectively. The reinforcing panels 10 and 11 are connected
to the bottom cover 3. The left side cover 7 is connected to
the reinforcing panels 10 and 11. The right side cover 8 can
be opened. A lower end part 85 of the right cover 8 is
pivotally connected to the bottom cover 3 so that the right
cover 8 can be turned. An upper end part 8a of the right
cover 8 can be fastened to the top cover 4 by fastening
means, not shown. As shown in FIG. 3, the reinforcing
panels 10 and 11 are provided with openings, and respective
inward depressed parts 23 and 24 extend into the interior of
the case C through the openings of the reinforcing panels 10
and 11, respectively. Terms “inward” and “outward” are
used to specify directions into and out of the case C,
respectively.

[0048] Referring to FIGS. 3 and 5, arranged on an oper-
ating panel 5e formed on the front cover 5 are an output
receptacle 13, a pipe connector 14 to which a fuel pipe
connected to an external fuel bottle 71 shown in FIG. 1 is
connected, and pilot lamps 15a, 156 and 15c¢.

[0049] Referring to FIGS. 2 to 5, an upper end part Sa of
the front cover 5 and the first carrying handle 16 define a
cooling air passage 18. Fresh air, namely, cooling air, flows
through the cooling air passage 18 into the internal space 9
of the case C while the engine 30 is in operation. The back
cover 6 opposed to the front cover 5 with respect to the
engine 30 and the power control unit 41 is provided with a
cooling air outlet 20 and an exhaust opening 21. The cooling
air used for cooling the engine 30 and the power control unit
41 is discharged to the outside of the case C through the
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cooling air outlet 20. Exhaust gas discharged from the
engine 30 is discharged to the outside through the exhaust
opening 21.

[0050] The first carrying handle 16 and the second carry-
ing handle 17 to be gripped by the user to lift up and carry
the engine generator 1 are combined with the respective
upper end parts of the front part C5 and the back part C6 of
the case C, respectively. The first carrying handle 16 is
disposed in front of the top cover 4 at substantially the same
level as the top cover 4. The second carrying handle 17 is
disposed behind the top cover 4 at substantially the same
level as the top cover. The first carrying handle 16 serves
also as a first corner member on top of the front cover 5. The
second carrying handle 17 serves also as a second corner
member on top of the back cover 6. The first and second
corner members respectively forming the upper front corner
and the upper back corner of the case C are the first carrying
handle 16 and the second carrying handle 17, respectively.

[0051] The first carrying handle 16 and the second carry-
ing handle 17, which are made of a synthetic resin, are
joined to the top cover 4. Sealing members 22 (FIG. 3) are
held between the first carrying handle 16 and the top cover
4 and between the second carrying handle 17 and the top
cover 4, respectively. The first carrying handle 16 and the
second carrying handle 17 have top parts 16a and 17a and
vertical parts 165 and 175, respectively. The top parts 16a
and 17a are the front and back end members of the top part
C4 of the case C. The vertical parts 165 and 175 face the
front cover 5 and the back cover 6, respectively. Hands are
extended along lower parts 1651 and 1751, lower end parts
1652 and 1752 and inner parts 1653 and 1753 of the vertical
parts 165 and 175, respectively, to lift up the engine gen-
erator 1. The lower end parts 16562 and 1762 correspond to
upper end parts Sa and 6a of the front cover 5 and the back
cover 6, respectively, with respect to vertical and lateral
directions. In this embodiment, the lower end part 1652 and
1762 correspond to inward depressed parts 23 and 24,
respectively, with respect to vertical and lateral directions.

[0052] The opposite side ends of the first carrying handle
16 extending to the opposite side ends C5¢ and C5d of the
front part C5 of'the case C are joined to the front cover 5 by
welding or the like. The opposite side ends of the second
carrying handle 17 extending to the opposite side ends Céc¢
and C6d of the back part C6 of the case C are joined to the
back cover 6 by welding or the like. The opposite side ends
C5¢ and C5d of the front part C5 of the case C and the
opposite side ends Céc and C6d of the back part Cé of the
case C are parts of the left side cover 7 and the right side
cover 8 or parts corresponding to the left part C7 and the
right part C8 of the case C with respect to lateral directions,
respectively. As shown in FIG. 4, the respective widths,
namely, dimensions with respect to the lateral direction, of
the first carrying handle 16 and the second carrying handle
17 are approximately equal to the respective widths of the
front cover 5 and the back cover 6, respectively, and is
approximately equal to the lateral distance between the left
side cover 7 and the right side cover 8.

[0053] The first carrying handle 16 and the inward
depressed part 23 formed by bending the upper end part 5a
of the front cover 5 define the cooling air passage 18. The
inward depressed part 23 is on the side of the enclosed space
9 with respect to the first carrying handle 16. The inward
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depressed part 23 has an inclined part 23a inclined obliquely
upward toward the enclosed space 9, and a vertical inner part
23b substantially vertically rising from the inner end of the
inclined part 23a. The width of the depressed part 23 is
substantially equal to and slightly shorter than that of the
first carrying handle 16.

[0054] The lower end part 1652 and the inclined part 23a
define an inlet 184 of the cooling air passage 18. The top part
164 of the first carrying handle 16 and the upper end of the
inner part 235 define an outlet 185 of the cooling air passage
18. The inlet 18a and the outlet 185 are indicated by two-dot
chain lines in FIG. 3. The inlet 18a opens under the first
carrying handle 16. The cooling air passage 18 extends in a
range substantially corresponding to a range between the
opposite ends C5¢ and C5d of the front part C5 of the case
C. The width of the cooling air passage 18 is substantially
equal to the width of the front cover 5 and the lateral distance
between the left side cover 7 and the right side cover 8. The
cooling air that has flowed longitudinally through the inlet
184 into the case C flows upward along the inside surface
1653 of the vertical part 165 and the vertical inner part 235.
The top part 16a deflects the flow of the cooling air so that
the cooling air flows longitudinally into the enclosed space
9. The cooling air flows through the outlet 184 into the
enclosed space 9 in the case C. The first carrying handle 16
and the inward depressed part 23 define the labyrinthine
cooling air passage 18.

[0055] The first carrying handle 16 projects slightly from
a right side part 5S¢ and a left side part 54 protruding forward
from the operating panel 5e of the front cover 5. A lower end
part C55b of the front part C5 of the case C is on the side of
the enclosed space 9 with respect to the side parts 5¢ and 5d.

[0056] In this embodiment, a part of the reinforcing panel
10 lying in the cooling air passage 18 serves as a guide part
10a for making the cooling air flow smoothly into the
enclosed space 9 in the case C.

[0057] The cooling air passage 18 serves also as a first
hand space 28 into which hand is inserted to grip the first
carrying handle 16 when the user carries the engine genera-
tor 1. The cooling air passage 18 extends below the first
carrying handle 16. An inner part 18¢ of the cooling air
passage 18 defined mainly by the vertical inner part 23a
merges into the enclosed space 9 in the case C. Thus a part
of the hand space 28 extends below the top part C4 of the
case C in the enclosed space 9 in the case C.

[0058] The second carrying handle 17 and the inward
depressed part 24 formed by bending the upper end part 6a
of'the back cover 6 define a second hand space 29. Hands are
inserted into the first hand space 28 and the second hand
space 29 to grip the first carrying handle 16 and the second
carrying handle 17 when the user carries the engine genera-
tor 1. The inward depressed part 24 is on the side of the
internal space 9 with respect to the second carrying handle
17. The inward depressed part 24 has an inclined part 24a
inclined obliquely upward toward the interior 9, and a
vertical inner part 245 substantially vertically rising from the
inner end of the inclined part 24a. The opposite side ends of
the inward depressed part 24 correspond substantially to the
opposite side ends of the second carrying handle 17, respec-
tively. The width of the depressed part 24 is substantially
equal to and slightly shorter than that of the first carrying
handle 16.
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[0059] A part of the reinforcing panel 11 extending to the
top cover 4 serves as a closing part 115. The closing part 114
closes substantially completely the inner end of the second
hand space 29. Thus, fresh air is practically unable to flow
through the second hand space 29 into the enclosed space 9
in the case C.

[0060] The first carrying handle 16 and the second carry-
ing handle 17 are disposed on the case C symmetrically with
respect to a plane of symmetry perpendicular to the longi-
tudinal direction. The inward depressed parts 23 and 24, and
the first hand space 28 and the second hand space 29 are
substantially symmetrical, respectively, with respect to the
plane of symmetry.

[0061] Referring to FIGS. 1 and 3, the engine 30 is a
single-cylinder four-stroke cycle OHC air-cooled engine.
The engine 30 has an engine body 30a. The engine body 30a
includes a cylinder 31, a crankcase 32 joined to the lower
end of the cylinder 31, a cylinder head 33 formed integrally
with the cylinder 31 and a head cover 34 joined to the upper
end of the cylinder head 33. A piston 35 is fitted in the
cylinder 31 so as to reciprocate in the cylinder 31. The
cylinder head 32 and the piston define a combustion cham-
ber. The engine body 30a is fastened to the bottom cover 3.
A crankshaft 36 disposed with its axis longitudinally
extended is supported for rotation by the cylinder 31 and the
crankcase 32. The piston 35 drives the crankshaft 36 for
rotation.

[0062] Referring to FIGS. 2 and 4, an air intake system 37
connected to the engine 30 includes a carburetor 375 and an
intake pipe 37¢ connected to the cylinder head 33 to carry
intake air into the combustion chamber. Part of the cooling
air flowed through the cooling air passage 18 into the
enclosed space 9 flows through an inlet 3741 into an air
cleaner 37a. The carburetor 375, namely, an air-fuel mixture
producing device, mixes air from the air cleaner 374 and the
fuel gas supplied by the fuel supply system Fa or the external
fuel system Fb to make an air-fuel mixture. A throttle valve
3751 included in the carburetor 375 is driven by a stepping
motor 37d. The stepping motor 37d is controlled by the ECU
89 including a microcomputer to control the output of the
engine 30 so that the crankshaft 36 rotates at a predeter-
mined rotational speed.

[0063] An exhaust system 38 connected to the engine 30
includes an exhaust pipe 38a connected to the cylinder head
33 to carry an exhaust gas discharged from the combustion
chamber, and a mufller 385 connected to the exhaust pipe
38a.

[0064] An intake valve 39a is operated by a valve mecha-
nism mounted on the cylinder head 33. The air-fuel mixture
that has flowed through the intake valve 39« into the
combustion chamber is ignited by an ignition plug 47 held
by a holder 43 as shown in FIG. 3. Combustion pressure
produced by the combustion of the air-fuel mixture in the
combustion chamber drives the piston 35 to rotate the
crankshaft 36. The combustion gas produced by the com-
bustion of the air-fuel mixture is discharged from the com-
bustion chamber through an exhaust valve 3956 operated by
the valve mechanism. The exhaust gas flows through the
exhaust pipe 38a, the muffler 385 and a tail pipe 38¢. The
exhaust gas is discharged into the atmosphere from the tail
pipe 38¢ opening into an exhaust opening 21 formed in the
back cover 6. The muffler 385 deadens the exhaust noise.
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[0065] Referring to FIGS. 1 and 3, the generator 40
rotatively driven by the engine 30 has a rotor 40q, and a
stator provided with coils, disposed diametrically inside the
rotor 40a and fastened to the crankcase 32. The rotor 40a is
provided with magnets and is fixedly mounted on the
crankshaft 36, namely, the output shaft of the engine 30. A
capacitor is charged with the power generated by the gen-
erator 40. An ignition system including the ignition plug 42
is provided with an ignition coil 44 (FIG. 6) provided with
a primary winding connected to the capacitor. The ignition
coil 44 raises an input voltage up to a high voltage and
applies a high-voltage pulse to the ignition plug 42 in
response to an ignition signal provided at a specific crank-
shaft position.

[0066] A cooling fan 45 rotatively driven by the crankshaft
36 is combined with the rotor 40a and rotates together with
the rotor 40a to take cooling air, namely, fresh air, through
the cooling air passage 18 into the case C while the engine
30 is in operation. The engine 30 is started by operating a
recoil starter 46. The recoil starter 46 is connected to the
cooling fan 45 and is provided with a rope 46a. A knob
connected to the rope 46a is pulled to rotate the crankshaft
36.

[0067] Referring to FIGS. 2 to 4, the engine body 30a and
the exhaust pipe 38a are covered with a shroud 47 for
improved noise suppressing effect and for the improvement
of'the cooling effect of the cooling air. The shroud 47 defines
a cooling air guide passage around the engine body 30a and
the exhaust pipe 38a. The shroud 47 is made of a synthetic
resin and is fixed to the engine body 30a. A bracket 47a
formed integrally with the shroud 47 is fastened to the top
cover 4. A fan cover 48 made of a synthetic resin and
connected to the front end of the shroud 47 covers the
cooling fan 45. A starter cover 49 connected to the front end
of the fan cover 48 covers the recoil starter 48. The cooling
fan 45 takes air into a space covered with the shroud 47 from
the enclosed space 9 through an inlet 50 formed in the starter
cover 49 and an inlet 51 defined by the starter cover 49 and
the fan cover 48 to send

[0068] A power control unit 41 for controlling the power
generated by the generator 40 is disposed on the front side
of the cooling fan 45 and the recoil starter 46. The power
control unit 41 includes an inverter 41a (FIG. 6) for con-
trolling voltage and frequency, and a heat-radiating fins 415,
namely, heatsink, for dissipating heat generated by electric
devices including the inverter 41a.

[0069] The power control unit 41, the recoil starter 46, the
cooling fan 45, the generator 40, the engine body 30a and
the muffler 386 are arranged in that order in a straight
arrangement on the axis of the crankshaft 36 in the flowing
direction of the cooling air from the cooling air passage 18
toward the cooling air outlet 20 in the internal space 9 in the
case C.

[0070] Referring to FIG. 1, a fuel system F for supplying
the fuel gas to the engine 30 has the fuel supply system Fa,
namely, an internal fuel system, and the external fuel system
Fb disposed outside the case C. The fuel supply system Fa
is included in the engine generator 1 and is disposed on the
case C or in the enclosed space 9 of the case C.

[0071] Referring to FIGS. 1 to 4, the fuel supply system Fa
is provided with one or a plurality of fuel bottles 61, namely,

Page 16 of 23





US 2007/0137591 Al

first fuel sources, internal fuel sources or first fuel contain-
ers. The fuel bottle 61 or the fuel bottles 61 are contained in
a fuel storage structure 60. In this embodiment, the fuel
supply system Fa is provided with the two fuel bottles 61.
The fuel supply system Fa includes a fuel pressure regulator
62, a heating device 80, a fuel system selector valve 12,
namely, a fuel selecting means, fuel pipes, a connector 14,
and a fuel cutoff valve 63. The fuel pressure regulator 62
reduces the pressure of the fuel gas supplied from the two
fuel bottles 61 and the external fuel bottle 71 and regulates
the pressure of the fuel gas so that the fuel gas may be
supplied to the carburetor 186 at fuel supply rate varying in
proportion to load on the engine 30. The heating device 80
heats the fuel bottles 61 and the fuel pressure regulator 62.
The fuel system selector valve 12 is placed on the operating
panel 5e and is operated to select a fuel supply line. The fuel
pipes interconnect the fuel bottles 61, the fuel pressure
regulator 62 and the carburetor 185. The fuel cutoff valve 63
stops the flow of the fuel gas from the fuel system F to the
engine 30.

[0072] The fuel bottles 61 contain the fuel gas having
comparatively high boiling point, such as liquefied butane
gas. The fuel bottles 61 are detachably held in the fuel
storage structure 60 with the fuel supply devices thereof
connected to connectors 64 (FIG. 2) attached to the fuel
storage structure 60.

[0073] The external fuel system Fb includes the external
fuel bottle 71, namely, a second fuel source or an external
fuel source, a pipe A5 and a pressure reducing device 72.
The external fuel bottle 71 is disposed outside the engine
generator 1. The pipe A5 connects the external fuel bottle 71
to the connector 14. The external fuel bottle 71 has a storage
capacity greater than that of the fuel bottles 61; that is, the
quantity of the fuel gas contained in the external fuel bottle
71 is greater than that of the fuel gas contained in the fuel
bottles 61. The external fuel bottle 71 contains a second fuel
gas having a boiling point lower than that of the first fuel
gas. The second fuel gas is, for example, liquefied propane
gas. The external fuel bottle 71 is, for example, a propane
gas cylinder for home use.

[0074] The fuel storage structure 60 has a case 66 defining
a fuel storage chamber 65 for holding the fuel bottles 61. The
case 66 has a first side wall 66a made of a metal having a
high thermal conductivity, such as aluminum, a second side
wall 665, which is a part of the right cover 8, and a bottom
wall 66d. The upper end of the storage chamber 66 opens
into the internal space 9. The fuel bottles 61 and the fuel
storage structure 60 overlap the power control unit 41, the
fuel pressure regulator 62 and the inlets 50 and 51 with
respect to the longitudinal direction. The fuel bottles 61 and
the fuel storage structure 60 are disposed near the right cover
8. The first side wall 66a separates the fuel bottles 61 from
the power control unit 41 and the fuel pressure regulator 62.
The first side wall 664 is disposed such that an upper part
thereof lies below the outlet 185 of the cooling air passage
18 with respect to the flowing direction of the cooling air and
lies under the exit 185. The upper end of the first side wall
66a lies substantially at the upper end of the internal space
9. The fuel bottles 61, the first side wall 66a, the fuel
pressure regulator 62 and the power control unit 41 coincide
with the outlet 186 with respect to the lateral direction.

[0075] A vibration proof holder 67 made of an elastic
material is attached to the first side wall 66a and the second
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side wall 6654 in contact with the fuel bottles 61. The holder
67 serves as a vibration isolator for preventing the fuel
bottles 61 from being vibrated by vibrations generated by
the operating engine 30.

[0076] The fuel storage structure 60 is provided with fuel
bottle detectors 68 to detect the fuel bottles 61 held in the
fuel storage structure 60. The fuel bottle detectors 68 are
attached to a support member 69 disposed outside the fuel
storage chamber 65. The fuel bottle detectors 68 penetrate
the first side wall 66a and protrude into the fuel storage
chamber 65. Each of the fuel bottle detectors 68 is, for
example, a microswitch provided with an actuator 68a. The
actuators 68 are pushed by the fuel bottles 61 when the fuel
bottles 61 are placed correctly in the fuel storage chamber 65
and thereby the fuel bottles 61 correctly placed in the fuel
storage chamber 65 are detected.

[0077] The fuel bottles 61 are disposed near the power
control unit 41 so that the fuel bottles 61 and the power
control unit 41 are able to exchange heat. More specifically,
the fuel bottles 61 are thermally connected to the first side
wall 66a by heat transfer members 70 made of a metal
having a high heat conductivity, such as aluminum. The heat
transfer members 70 are columnar members each having one
end in contact with the fuel bottle 61 and the other end in
contact with the first side wall 66a. The first side wall 66a
is disposed close to the power control unit 41 so that the
cooling air flowing through the internal space 9 is able to
transfer heat efficiently from the power control unit 41 to the
first side wall 664. Thus heat generated by the power control
unit 41 is transferred to the fuel bottles 61 through the first
side wall 66a to which the fuel bottles 61 are thermally
connected by the heat transfer members 70.

[0078] The fuel bottle 61 supplies the first fuel gas in
liquid phase to the fuel pressure regulator 62. The external
fuel bottle 71 supplies the second fuel gas in gas phase to the
fuel gas pressure regulator 62. The fuel gas pressure regu-
lator 62 is disposed directly above the inlets 50 and 51 so as
to overlap the fuel bottles 61, the first side wall 66a of the
fuel storage structure 60, the power control unit 41 and the
inlets 50 and 51 with respect to the longitudinal direction.
The fuel pressure regulator 62 is disposed near the power
control unit 41 to enable the cooling air flowing through the
internal space 9 to transfer heat from the power control unit
41 to the fuel pressure regulator 62. In FIG. 4, the fuel
pressure regulator 62 is indicated by two-dot chain lines.
The fuel pressure regulator 62 functions as a vaporizer for
vaporizing the first fuel gas supplied thereto in liquid phase.

[0079] Referring to FIG. 1, in the fuel supply system Fa,
a first fuel system for supplying the first fuel gas from the
fuel bottles 61 to the engine 30 is constituted by the fuel
bottles 61, a pipe Al connecting the fuel bottles 61 to the
fuel system selector valve 12, a pipe A2 connecting the fuel
system selector valve 12 to the fuel pressure regulator 62,
the fuel pressure regulator 62, a pipe connecting the fuel
pressure regulator 62 to the carburetor 185, and the fuel
cut-off valve 63 placed in the pipe A3. A second fuel system
for supplying the second fuel gas from the external fuel
bottle 71 to the engine 30 is constituted by a pipe A4
connecting the connector 14 to the fuel cutoff valve 12, the
pipe A2 connecting the fuel system selector valve 12 to the
fuel pressure regulator 62, the fuel pressure regulator, the
pipe A3 connecting the fuel pressure regulator 62 to the
carburetor 185, and the fuel cutoff valve 63.
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[0080] The pipes Al to A4 extended in the case C form
fuel lines. The fuel pressure regulator 62, the pipe A3 and the
fuel cutoff valve 63 form a common fuel system for the first
and the second fuel system.

[0081] The fuel cutoff valve 63, namely, a fuel cutoff
means, is, for example, a normally-open solenoid valve
which closes when energized. The ECU 89 controls the fuel
cutoff valve 63 on the basis of the pressure of the first fuel
gas. More specifically, the fuel pressure regulator 62 is
provided with a pressure sensor 73 for measuring the
pressure of the first fuel gas flowing from the fuel bottle 61
to the fuel pressure regulator 62. When the pressure of the
first fuel gas measured by the pressure sensor 73 is higher
than an upper limit pressure P1, the ECU 89 closes the fuel
cutoff valve 63 to disconnect the common fuel system from
the fuel bottle 61. The upper limit pressure P1 is determined
beforehand to ensure the safe operation of the engine
generator 1 by avoiding the operation of the engine 30 while
the pressure of the first fuel gas in the fuel bottles 61 is
excessively high due to the excessive heating of the fuel
bottles 61.

[0082] The fuel system selector valve 12 connects either
the first fuel system that supplies the first fuel gas to the
engine 30 or the second fuel system that supplies the second
gas to the engine 30 selectively to the fuel pressure regulator
62. The fuel system selector valve 12 can be set in a first
position, where the knob of the fuel system selector valve 12
is at a first position marked with “Internal fuel” and indi-
cated by chain lines in FIG. 5, to connect the first fuel system
to the engine 30 to supply the first fuel gas to the engine 30,
in a second position, where the knob of the fuel system
selector valve 12 is at a second position marked with
“External fuel” and indicated by two-dot chain lines in FIG.
5, to connect the second fuel system to the engine 30 to
supply the second fuel gas to the engine 30, and in a cutoff
position, where the knob of the fuel system selector valve 12
is at a cutoff position, where the knob of the fuel system
selector valve 12 is at a neutral position marked with “Off”
and indicated by continuous lines in FIG. 5, to stop supply-
ing fuel gas to the engine 30 by disconnecting both the first
and the second fuel system from the engine 30. The fuel
system selector valve 12 is changed from the first to the
second position and from the second to the first position via
the neutral position.

[0083] Referring to FIG. 6, the fuel system selector valve
12 functions, in addition to functioning as means for sup-
plying the first or the second fuel gas selectively to the
engine 30, as switches for starting and stopping the engine
30 and controlling the ignition system and the heating device
80. A kill switch 74 for controlling the operation of the
ignition system is opened and closed and a main switch 75
for controlling the operation of the heating device 80 is
opened and closed according to the operating position of the
fuel system selector valve 12.

[0084] The heating device 80 includes electric heaters 81a
and 815, namely, heating means, placed in combination with
the fuel bottles 61 in the fuel storage structure 60, an electric
heater 82, namely, a heating means, combined with the fuel
pressure regulator 62, temperature sensors 83a, 835 and 84
for measuring the respective temperatures of the fuel bottles
61 and the fuel pressure regulator 62, temperature sensors
854, 856 and 86 for measuring the respective temperatures
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of the electric heaters 81a, 815 and 82, relays 87a, 87b and
88 for opening and closing heater circuits for supplying
power to the electric heaters 81a, 8815 and 82 in response
to control signals given thereto by the ECU 89, and pilot
lamps 15a and 156 (FIG. 5) for indicating impartment of
energy to the electric heaters 81a¢ and 815.

[0085] The electric heaters 81a, 815 and 82 heat the two
fuel bottles 61 and the fuel pressure regulator 62, respec-
tively, to promote the vaporization of the first fuel gas in a
liquid phase. Heating the two fuel bottles 61 and the fuel
pressure regulator 62 by the heaters 8la, 8156 and 82
prevents the excessive drop of the respective temperatures of
the fuel bottles 61 and the fuel pressure regulator 62 due to
the vaporization of the first fuel gas and the resultant
excessive drop of the pressure of the first fuel gas. Thus, the
first fuel gas can be stably supplied to the engine 30.

[0086] Referring to FIG. 7 as well, when the fuel system
selector valve 12 is set in the first (the second position), the
first fuel gas (the second fuel gas) can be supplied to the
engine 30 and the kill switch 84 is opened. Consequently, the
ignition system is operative and hence the engine 30 is able
to operate. When the fuel system selector valve 12 is set in
the cutoft position, supply of the first fuel gas or the second
fuel gas to the engine 30 is stopped and, consequently, the
engine 30 stops. Thus, the fuel system selector valve 12
serves as an engine switch that is opened when the fuel
system selector valve 12 is set in the cutoff position.

[0087] The main switch 75 is closed only when the fuel
system selector valve 12 is set in the first position to make
the heating device 80 operative. Consequently, the electric
heaters 81a, 815 and 82 heat the fuel bottles 61 and the fuel
pressure regulator 62, respectively. The heating operations
of the electric heaters 81a, 815 and 82 are controlled on the
basis of the respective temperatures of the fuel bottles 61 and
the fuel pressure regulator 62, respectively. When the fuel
system selector valve 12 is set in the second position or the
cutoff position, the first fuel gas is not supplied to the engine
30, the main switch 75 opens, the heating device 80 becomes
inoperative and the fuel bottles 61 and the fuel pressure
regulator 62 are not heated.

[0088] The Operation and Effect of the Engine Generator
1 will be Described.

[0089] The fuel system selector valve 12 is changed from
the cutoff position to the first position to supply the first fuel
gas to the engine 30 and the recoil starter 46 is operated to
start the engine 30. The engine 30 continues running. The
power control unit 41 controls the power generated by the
generator 40 driven by the engine 30. The power thus
generated is supplied to an electric device connected to the
output receptacle 13. The cooling fan 45 driven by the
engine 30 sucks air in the enclosed space 9 through the inlets
50 and 51. Then, fresh air, namely, cooling air, is caused to
flow through the cooling air passage 18 into the internal
space 9 by the suction of the cooling fan 45.

[0090] The cooling air flows through the cooling air
passage 18 and the top part of the internal space 9 into the
internal space 9. Part of the cooling air flows downward to
co0l the heat-radiating fins 415 of the power control unit 41
after transferring heat to the first side wall 66a and the fuel
pressure regulator 62, transfers heat to the fuel pressure
regulator 62 and is sucked through the inlets 50 and 51 into
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the space inside the shroud 47 by the cooling fan 45. The
cooling air flowing inside the shroud 47 cools the engine
body 30a, the exhaust pipe 384 and the mufiler 38. Then, the
cooling air flows to the outside through the cooling air outlet
20.

[0091] When the first fuel gas is consumed by the engine
30 and only a very small quantity of the first fuel gas is left
in the fuel bottles 61, the first fuel gas needs to be cutoff and
the second fuel gas needs to be supplied. Then, the fuel
system selector valve 12 is set in the cutoff position to stop
the engine 30. At the same time, the kill switch 74 is closed
and the engine 30 can be immediately stopped. Subse-
quently, the fuel system selector valve 12 is set in the second
position to supply the second fuel gas to the engine 30 and
the recoil starter 46 is operated to start the engine 30.

[0092] The inward depressed part 23 is formed in the front
cover 5 of the engine generator 1 on the side of the internal
space 9 with respect to the first carrying handle 16, the first
carrying handle 16 and the inward depressed part 23 define
the cooling air passage 18, the first hand space 28 is formed
in the cooling air passage 18, the inward depressed part 24
is formed in the back cover 6 of the engine generator 1 on
the side of the internal space 9 with respect to the second
carrying handle 17, and the second carrying handle 17 and
the inward depressed part 24 define the second hand space
29.

[0093] The cooling air passage 18 serves also as the first
hand space 28 and is formed in the front cover 5 of the case
C defining the internal space 9, the inward depressed parts
23 and 24 are components defining the first hand space 28
and the second hand space 29 an protrude into the internal
space 9 of the case C, and the hand spaces 28 and 29 do not
extend outside the case C of the engine generator 1. There-
fore, protrusion of the first carrying handle 16 and the
second carrying handle 17 respectively from the front cover
5 and the back cover 6 of the case C is prevented or limited
to a small extent and the first carrying handle 16 and the
second carrying handle 17 do not occupy a large space.
Consequently, the engine generator 1 has a small size and
needs a small space for storage. Since the first carrying
handle 16 and the second carrying handle 17 are not promi-
nent, the first carrying handle 16 and the second carrying
handle 17 scarcely spoil the aesthetic appearance of the
engine generator 1 and the engine generator 1 has a good
appearance. Since the cooling air passage 18 contains the
first hand space 28, the cooling air passage 18 and the first
hand space 28 do not need to be formed separately, which
reduces restrictions on the design of the appearance of the
case C. The first hand space 28 and the second hand space
29 defined by the front cover 5 and the back cover 6,
respectively, facilitate carrying the engine generator 1.

[0094] The first carrying handle 16 is cooled by the
cooling air flowing through the cooling air passage 18 while
the engine 30 is in operation. Therefore, the first carrying
handle 16 and the second carrying handle 17 are not exces-
sively heated and can be gripped to carry the engine gen-
erator 1 while the engine generator 1 is in operation.

[0095] The first carrying handle 16 and the second carry-
ing handle 17 have the vertical parts 165 and 176 having the
lower parts 1651 and 1751, lower end parts 1652 and 17562
and inner parts 16563 and 1753, respectively. Therefore, the
first carrying handle 16 and the second carrying handle 17
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can be easily gripped by putting hands respectively to the
vertical parts 165 and 175, which facilitates carrying the
engine generator 1.

[0096] The labyrinthine cooling air passage 18 can be
easily formed by the first carrying handle 16 having the
vertical part 165, and the inward depressed part 23 without
requiring any complex structure. Since the internal space 9
communicates with the outside space by means of the
labyrinthine cooling air passage 18, outward propagation of
noise generated by the operating engine generator 1 through
the cooling air passage 18 can be effectively suppressed.
Consequently, the leakage of the noise generated by the
operating engine generator 1 from the case C through the
cooling air passage 18 can be suppressed without increasing
the cost of the engine generator 1.

[0097] The first carrying handle 16 is disposed in the front
part C5 of the case C, the inlet 184 of the cooling air passage
18 is formed below the first carrying handle 16, and the first
carrying handle 16 and the cooling air passage 18 extend
laterally over the entire width of the front part C5 of the case
C. Therefore, hands can be put on an optional part, suitable
for carrying the engine generator 1, of the first carrying
handle 16 extending in a wide lateral range to grip the first
carrying handle 16, which facilitates carrying the engine
generator 1. The inlet of the cooling air passage 18 can be
formed in a large area without spoiling the aesthetic appear-
ance of the engine generator 1, the cooling air flowing
through the laterally wide cooling air passage into the case
suppresses the stagnation of air in the case and, conse-
quently, the engine 30, the generator 40 and the power
control unit 41 can be efficiently cooled.

[0098] Since the cooling air passage 18 is formed in an
upper part of the front cover 5, hot air heated by the engine
30, the generator 40 and the power control unit 41 in the
state of hot soak immediately after the stop of the engine 30
and rising upward by convection can easily flow to the
outside through the cooling air passage 18. Thus the natural
ventilation of the internal space 9 in the case C is promoted
and the cooling of the engine 30, the generator 40 and the
power control unit 41 immediately after the stop of the
engine 30 is promoted.

[0099] The first carrying handle 16 projects slightly from
the right side part 5¢ and the left side part 5d protruding
forward from the operating panel 5e of the front cover 5. The
lower part C55b of the front part C5 of the case C is on the
side of the internal space 9 with respect to the side parts 5¢
and 5d. Even if the engine generator 1 is installed with the
front cover 5 in contact with an external structure, such as
a wall, a space between the side parts 5S¢ and 54 opens
downward and the vertical part 165 of the first carrying
handle 16 protrudes forward beyond the side parts 5c¢ and 5d.
Consequently, fresh air, namely, cooling air, can be suffi-
ciently taken through the space between the side parts 5¢ and
5d of the case and the external structure into the cooling air
passage 18.

[0100] The fuel bottles 61 and the fuel pressure regulator
62 are disposed close to the power control unit 41 so that
heat can be transferred from the power control unit 41 to the
fuel bottles 61 and the fuel pressure regulator 62. Therefore,
the cooling air is able to transfer heat generated by the power
control unit 41 to the fuel bottles 61 and the fuel pressure
regulator 62, which are cooled at low temperatures during
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the operation of the engine generator 1 by the endothermic
vaporization of the fuel gas. Therefore, heat generated by the
power control unit 41 can be efficiently dissipated. In other
words, the fuel bottles 61 and the fuel pressure regulator 62
promote cooling of the power control unit 41. Consequently,
the rise of the temperature of the power control unit 41 can
be suppressed, the fuel bottles 61 and the fuel pressure
regulator 62 can be heated by the heat generated by the
power control unit 41 and, consequently, the drop of the
temperatures of the fuel bottles 61 and the fuel pressure
regulator 62 can be suppressed. Thus the rise of the tem-
perature of the power control unit 41 can be suppressed and
hence the heat-radiating fins 415 of the power control unit 41
may be small. Since the drop of the temperatures of the fuel
bottles 61 and the fuel pressure regulator 62 can be sup-
pressed, the thermal output of the heating device 80 can be
reduced and the power consumption of the electric heaters
81a, 816 and 82, namely, heat sources, can be reduced.

[0101] The fuel bottles 61 is thermally connected to the
first side wall 66a defining the fuel storage chamber 65 by
the heat transfer member 70, and the power control unit 41
is disposed near the first side wall 66a so that heat can be
easily transferred from the power control unit 41 to the first
side wall 66a. Consequently, heating the fuel bottles 61 by
heat from the power control unit 41 and dissipating heat
generated by the power control unit 41 are achieved by heat
transfer through the first side wall 664 to the fuel bottles 61.
Therefore, there are only a few restrictions on the arrange-
ment of the fuel bottles 61 and the power control unit 41 to
enable heat exchange between the fuel bottles 61 and the
power control unit 41. The rate of heat transfer from the
power control unit 41 to the fuel bottles 61 can be increased
by properly designing the shape and disposition of the first
side wall 664, such as increasing the size of the first side wall
66a and disposing the first side wall 66a closer to the power
control unit 41. Thus the utilization of heat by the fuel
bottles 61 and the power control unit 41 can be increased.
Consequently, the first side wall 66a enables the effective
use of heat generated by the power control unit 41 by the fuel
bottles 61 and the efficient dissipation of the heat generated
by the power control unit 41, the degree of freedom of
arranging the fuel bottles 61 and the power control unit 41
increases, the utilization of heat by the fuel bottles 61 and the
dissipation of heat generated by the power control unit 41
can be enhanced, the power control unit 41 can be efficiently
cooled by the fuel bottles 61 and the fuel bottles can be
efficiently heated by the power control unit 41.

[0102] At least part of the cooling air that has flowed
through the cooling air passage 18 into the internal space 9
flows past the first side wall 66a contiguous with the fuel
bottles 61, the fuel pressure regulator 62, the power control
unit 41, the generator 40 and the engine 30 in that order.
Consequently, the cooling air that has flowed into the
internal space 9 is cooled by the fuel bottles 61 and the fuel
pressure regulator 62 and the temperature of the cooling air
drops to a lower temperature. Thus the generator 40 and the
engine 30 can be effectively cooled by the cooling air thus
cooled by the fuel bottles 61 and the fuel pressure regulator
62. Consequently, the thus cooled cooling air exercises a
high cooling effect on the generator 40 and the engine 30.

[0103] The inverter 41a causing a large switching loss and
generating a large amount of heat is heated at high tempera-
tures. The fuel bottle 61 and the fuel pressure regulator 62
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cool the hot inverter 41a effectively to suppress the rise of
the temperature of the inverter 41a. On the other hand, the
hot inverter 41 heats the fuel bottles 61 and the fuel pressure
regulator 62 effectively to suppress the drop of the tempera-
tures of the fuel bottles 61 and the fuel pressure regulator 62.
Consequently, the inverter 41a that generates heat at high
rate is effectively cooled and the fuel bottles 61 and the fuel
pressure regulator 62 are heated effectively by the inverter
41a.

[0104] The fuel pressure regulator 62 is disposed directly
above the power control unit 41 so as to correspond longi-
tudinally and laterally to the cooling air passage 18. The fuel
pressure regulator 62 deflects the cooling air that has flowed
through the cooling air passage 18 into the internal space 9
toward the power control unit 41. Thus the power control
unit 41 can be efficiently cooled by the cooling air flowing
in the internal space 9 immediately after passing the cooling
air passage 18.

[0105] Since the inlets 50 and 51 are positioned so as to
overlap the first side wall 664 and the fuel pressure regulator
62 with respect to a longitudinal direction, the cooling air
cooled by the first side wall 66a and the fuel pressure
regulator 62 flows through the inlets 50 and 51. Conse-
quently, the engine body 30a and the muffler 185 are cooled
efficiently.

[0106] An engine generator 1 in a second embodiment of
the present invention will be described with reference to
FIGS. 8 and 9, in which parts like or corresponding to those
of'the engine generator 1 in the first embodiment are denoted
by the same reference characters and the description thereof
will be omitted for simplicity. The engine generator 1 in the
second embodiment differs from the engine generator 1 in
the first embodiment in that the engine generator 1 in the
second embodiment is has a second carrying handle 17
defining a cooling air passage.

[0107] The second carrying handle 17 and an inward
depressed part 24 define a second cooling air passage 19. A
lower end part 1762 of a vertical part 175 of the second
carrying handle 17 and an inclined part 24a define an inlet
19a of the cooling air passage 19. The inlet 19a opens
backward. A top part 17a of the second carrying handle 17
and the upper end of an inner part 245 define an outlet 195
of the cooling air passage 19. The inlet 194 opens under the
second carrying handle 17. The cooling air passage 19
extends in a range substantially corresponding to a range
between the opposite ends Céc and C6d of the back part C6
of'a case C. The width of the cooling air passage 19 is equal
to that of a first cooling air passage 18 and is substantially
equal to the width of a back cover 6.

[0108] Cooling air that has flowed through the inlet 19a
into the case C flows longitudinally into the internal space 9,
flows upward along the inside surface 1763 of the vertical
part 175 and the vertical inner part 245. The top part 17a
deflects the flow of the cooling air so that the cooling air
flows longitudinally into the internal space 9. The cooling air
flows through the outlet 195 into the internal space 9 in the
case C. The second carrying handle 17 and the inward
depressed part 24 define the labyrinthine cooling air passage
19.

[0109] A part of a reinforcing panel 11 lying in the cooling
air passage 19 serves as a guide part 11¢ for making the
cooling air flow smoothly into the internal space 9 in the
case C.
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[0110] The cooling air passage 19 serves also as a second
hand space 29 into which hand is inserted to grip the second
carrying handle 17 when the user carries the engine genera-
tor 1. The cooling air passage 19 extends below the second
carrying handle 17. An inner part 19¢ of the cooling air
passage 19 defined mainly by the vertical inner part 24a
merges into the internal space 9 in the case C. Thus a part
of the second hand space 29 extends below a top part C4 of
the case C in the internal space 9 in the case C.

[0111] The engine generator 1 in the second embodiment
has the following functions and effects in addition to func-
tions and effects similar to those of the engine generator 1 in
the first embodiment.

[0112] The first carrying handle 16 and the second carry-
ing handle 17 are combined with a front cover 5 and the back
cover 6 of the case C on the opposite sides of a generator 40
and an engine 30, respectively. The first carrying handle 16
and an inward depressed part 23 formed in the front cover
5 define the cooling air passage 18. The second carrying
handle 17 and an inward depressed part 24 formed in the
back cover 6 define the cooling air passage 19. The cooling
air flows through the cooling air passages 18 and 19 formed
on the opposite sides of the engine 30 and the generator 40,
respectively, into the internal space 9. Thus the temperature
of the cooling air immediately after the cooling air has
flowed through the two cooling air passages 18 and 19 into
the internal space 9 is comparatively low as compared with
that of the cooling air that flowed through the single cooling
air passage into the internal space 9. Consequently, the
engine 30 and the generator 40 are cooled efficiently by the
cooling air having a comparatively low temperature. When
the cooling air passages 18 and 19 are thus formed, hot air
heated by the engine 30 and the generator 40 in the state of
hot soak immediately after the stop of the engine 30 and
rising upward by convection can easily flow to the outside
through the cooling air passages 18 and 19 formed respec-
tively in upper parts C5a and Céa of a front part C5 and a
back part C6 of the case C. Thus the two cooling air passages
18 and 19 facilitate the flow of the cooling air outside the
case C, and the natural ventilation of the internal space 9 in
the case C is promoted. Consequently, the cooling air that
has flowed through the two cooling air passages 18 and 19
into the internal space 9 improves the effect of cooling the
engine 30, the generator 40 and a fuel pressure regulator 41
and that of cooling the engine 20, the generator 40 and the
fuel pressure regulator 41 immediately after the stop of the
engine 30.

[0113] The cooling air passages 18 and 19 are formed
opposite to each other with respect to a direction in which
the power control unit 41, the generator 40 an engine body
30a and a mufller 385 are arranged linearly. The cooling air
that has flowed through cooling air passage 18 near the
power control unit 41 cools the power control unit 41, the
generator 40, the engine body 30a and the muffler 385 in that
order. Most part of the cooling air that has flowed through
the cooling air passage 19 near the engine 30 flows around
a shroud 47, is sucked through inlets 50 and 51 by a cooling
fan 45 into a space surrounded by the shroud 47 and cools
the generator 40, the engine body 30a and the mufiler 386
in that order. Consequently, the generator 40 and the engine
30 are cooled by the cooling air that has been scarcely heated
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by the power control unit 41. Thus the effect of cooling the
generator 40, the engine body 30a and the muffler 385 can
be improved.

[0114] Modifications in the Foregoing Embodiments will
be Described.

[0115] A first hand space 93 may be formed instead of the
first hand space 28. The first hand space 93 does not extend
only in the cooling air passage 18. As shown in FIG. 10, the
first hand space 98 extends in part of the internal space 9 and
a first cooling air passage 92. More specifically, a first
carrying handle 90 defines the first cooling air passage 92
together with an inward inclined part 91 of a front cover 5
and defines the internal space 9 together with the front cover
5 and other covers including a cover 4. An inner part 9051
of a vertical part 905 on which hand is put to grip the first
carrying handle 90 is one of the members defining the
internal space 9. A second hand space defined by a second
carrying handle and a back cover may be closed similarly to
that of the first embodiment. The second hand space may be
formed, similarly to the first hand space 93, in part of the
enclosed space 9 and a second cooling air passage defined by
the second carrying handle and an inclined part of the back
cover. As indicated by two-dot chain lines in FIG. 10, the
front cover 5 and the back cover do not need to be provided
with inward depressed parts for defining the first and the
second cooling air passage.

[0116] When inward depressed parts are not formed in the
front cover 5 and the back cover, the cooling air passage 92
serves also as the first hand space 93. The first hand space
93 is formed in the front cover 5 defining the enclosed space
9 and a part of the internal space 9 serves as a part of the first
hand space 93. Since the hand spaces are not formed outside
the case C, protrusion of the first carrying handle 90 from the
front cover 5 of the case C is prevented or limited to a small
extent. Consequently, the engine generator 1 has a small size
and needs a small space for storage and restrictions on the
design of the appearance of the case C can be reduced. Thus
the advantages of this modification are similar to those of the
first embodiment.

[0117] Although the case C of each of the foregoing
embodiments has the six covers, the case C may be made up
of any suitable number of covers other than six covers.

[0118] The first carrying handle 16 the cooling air pas-
sages 19 and 92 may be formed in an upper part, a lower part
or a vertically middle part of the front part C5 of the case C
or in the top part C4 of the case C instead of in the upper end
part of the front part C5 of the case C, and the second
carrying handle 17 and the cooling air passages 19 may be
formed in an upper part, a lower part or a vertically middle
part of the back part C6 of the case C or in the top part C4
of'the case C instead of in the upper end part of the back part
C6 of the case C. Each of the cooling air passages 18, 19 and
92 may be divided into a plurality of laterally arranged
sections, provided that the first hand spaces 28 and 93 and
the second hand space 29 are formed.

[0119] Although the first and the second carrying handle
of the foregoing embodiments are formed entirely of carry-
ing handle forming members, each of the first and the second
carrying handle may be formed of a carrying handle forming
member and part of the member of the case C, such as the
front cover 5, the back cover 6 or the top cover 4 formed
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integrally with the carrying handle forming member, may be
formed of a member joined to the member of the case. The
first and the second carrying hand may be formed in a shape
such that hands can be put thereon.

[0120] At least the fuel bottles 61, the case 66 or the fuel
pressure regulator 62 may be thermally connected through a
heat-conducting member made of a material having a high
heat conductivity or may be connected directly to the
heat-radiating fins 416 of the power control unit 41. Thus
heat can be transferred from the power control unit 41 to at
least the fuel bottles 61 or the fuel pressure regulator 62 by
thermal conduction through the heat-conducting member.
Consequently, heat generated by the power control unit 41
can be efficiently used by at least the fuel bottles 61 or the
fuel pressure regulator 62. Since heat generated by the
power control unit 41 can be efficiently transferred at least
the fuel bottles 61 or the fuel pressure regulator 62, The
effect of at least the fuel bottles 61 or the fuel pressure
regulator 62 on cooling the power control unit 41 and the
effect of the power control unit 41 on heating at least the fuel
bottles 61 or the fuel pressure regulator 62 can be improved.

[0121] Either the fuel bottles 61 or the fuel pressure
regulator 62 may be disposed relative to the power control
unit 41 so that heat can be exchanged between the power
control unit 41, and the fuel bottles 61 or the fuel pressure
regulator 62.

[0122] The fuel bottles 61 does not necessarily placed in
the fuel storage structure 60 and the case separating the fuel
bottles 61 from the power control unit 41 may be omitted.

[0123] The first fuel gas may be supplied in gas phase to
the fuel pressure regulator 62. The second fuel gas may be
a gas other than propane gas, such as a town gas. The second
fuel source may be a gas supply pipe for carrying the second
fuel gas.

[0124] The heat source of the heating device 80 may be
any suitable heating means other than the electric heater,
such as a heating means using the heat of the exhaust gas
discharged from the engine, namely, waste heat. Since the
fuel bottles 61 and the fuel pressure regulator 62 are heated
by the heat generated by the power control unit 41 to
suppress the drop of the temperatures of the fuel bottles 61
and the fuel pressure regulator 62, the heat source may be
that of a comparatively low temperature and the heat source
can be chosen from a large variety of heat sources. The
heating device for heating the fuel bottles 61 or the fuel
pressure regulator 62 can be omitted.

1. An engine operated generator comprising a fuel recep-
tacle storing a fuel gas in liquefied state, an engine that
receives the fuel gas from the fuel receptacle, a fuel pressure
regulator for regulating pressure of the fuel gas supplied
from the fuel receptacle to the engine, a generator driven by
the engine, and a power control unit for controlling power
generated by the generator,

wherein at least one of the fuel receptacle and the fuel
pressure regulator is arranged adjacent to the power
control unit, for heat exchange with the power control
unit.

2. The engine operated generator as claimed in claim 1,
comprising a fuel storage chamber for storing the fuel
receptacle, the fuel storage chamber having a side wall and
a heat transfer device made of a heat conducting material,
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the fuel receptacle and the side wall being thermally con-
nected via the heat transfer device, said side wall being
disposed adjacent to the power control unit to enable heat
exchange with the power control unit.

3. The engine operated generator as claimed in claim 2,
wherein said heat transfer device comprises a plurality of
columnar members provided between the fuel receptacle and
the side wall of the fuel storage chamber in contact with the
fuel receptacle and the side wall.

4. The engine operated generator as claimed in claim 1,
wherein at least one of the fuel receptacle and the fuel
pressure regulator is in direct thermal connection with the
power control unit via a heat transfer device made of a
material of high heat conductivity.

5. The engine operated generator as claimed in claim 1,
wherein the power control unit has an inverter.

6. The engine operated generator as claimed in claim 1,
comprising a case forming an internal space for accommo-
dating the fuel receptacle, the engine and the generator; and
a cooling air passage for conducting cooling air from said
internal space sequentially past the fuel receptacle, the
power control unit in this order, to the generator and the
engine to cool the same.

7. The engine operated generator as claimed in claim 12,
wherein the fuel pressure regulator and the power control
unit are disposed on a side opposite the fuel storage chamber
with respect to said side wall, and the power control unit is
disposed below the fuel pressure regulator.

8. The engine operated generator as claimed in claim 7,
wherein said case has a side wall having an upper edge along
which a cooling air inlet passage is provided, and the fuel
pressure regulator is provided immediately downstream of
the cooling air inlet passage.

9. The engine operated generator as claimed in claim 2,
wherein the power control unit has an inverter.

10. The engine operated generator as claimed in claim 3,
wherein the power control unit has an inverter.

11. The engine operated generator as claimed in claim 4,
wherein the power control unit has an inverter.

12. The engine operated generator as claimed in claim 2,
comprising a case forming an internal space for accommo-
dating the fuel receptacle, the engine and the generator; and
a cooling air passage for conducting cooling air from said
internal space sequentially past the fuel receptacle, the
power control unit in this order, to the generator and the
engine to cool the same.

13. The engine operated generator as claimed in claim 3,
comprising a case forming an internal space for accommo-
dating the fuel receptacle, the engine and the generator; and
a cooling air passage for conducting cooling air from said
internal space sequentially past the fuel receptacle, the
power control unit in this order, to the generator and the
engine to cool the same.

14. The engine operated generator as claimed in claim 4,
comprising a case forming an internal space for accommo-
dating the fuel receptacle, the engine and the generator; and
a cooling air passage for conducting cooling air from said
internal space sequentially past the fuel receptacle, the
power control unit in this order, to the generator and the
engine to cool the same.

15. The engine operated generator as claimed in claim 13,
wherein the fuel pressure regulator and the power control
unit are disposed on a side opposite the fuel storage chamber
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with respect to said side wall, and the power control unit is
disposed below the fuel pressure regulator.

16. The engine operated generator as claimed in claim 14,
wherein the fuel pressure regulator and the power control
unit are disposed on a side opposite the fuel storage chamber
with respect to said side wall, and the power control unit is
disposed below the fuel pressure regulator.

17. The engine operated generator as claimed in claim 15,
wherein said case has a side wall having an upper edge along
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which a cooling air inlet passage is provided, and the fuel
pressure regulator is provided immediately downstream of
the cooling air inlet passage.

18. The engine operated generator as claimed in claim 16,
wherein said case has a side wall having an upper edge along
which a cooling air inlet passage is provided, and the fuel
pressure regulator is provided immediately downstream of
the cooling air inlet passage.

#* #* #* #* #*
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I, Dr. William E. Singhose, do hereby declare under penalty of perjury that the
following statements are made based on my personal knowledge and are true and

correct:

I. INTRODUCTION

A.  Scope of Engagement

1. I have been retained as an expert witness on behalf of Patent Owner
Champion Power Equipment, Inc. to provide expert analysis and opinions in
connection with Champion’s Patent Owner Response to IPR2025-01271.

2. I understand that the Petition involves U.S. Patent No. 10,697,398 (the
“’398 Patent”). [EX1001.] I have been asked to provide my opinions as to the
validity of certain claims of the 398 Patent.

3. This Declaration sets forth the opinions that I have formed related to
the "398 Patent based on my personal knowledge, education, research, personal and
professional experience, and the information I have reviewed as of the date of this
Declaration. In connection with my analysis, I have reviewed the Petition in
IPR2025-01271 and all exhibits cited therein, as well as all exhibits cited in this
declaration.

4. Between now and such time that [ may be asked to testify, I expect to
continue my review, evaluation, and analysis of evidence presented during this

proceeding. I expressly reserve the right to amend or supplement this Declaration,
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as appropriate. | have personal knowledge of the facts stated in the declaration, and
I am willing to competently testify to them if and when called to do so. In the event
that additional relevant information becomes available to me, I also reserve the right
to review and consider that information in further developing or refining my
opinions.

5. I have considered certain issues from the perspective of a person of
ordinary skill in the art, as described below, as of the effective filing date of the 398
Patent, which I have been asked to assume is June 12, 2015. [EX1001, (63).]

B. Professional Qualifications and Experience

6. In formulating my opinions, I have relied upon my knowledge, training,
and experience in the relevant art. My qualifications are stated more fully in my
curriculum vitae, which has been provided as EX2079. Here, 1 provide a brief
summary of my qualifications.

7. [ am a mechanical engineer and professor of mechanical engineering at
the Georgia Institute of Technology (“Georgia Tech”). I have substantial experience
in the fields of, among others, product design, machinery, and controls.

8. I hold B.S. and Ph.D. degrees in mechanical engineering from the
Massachusetts Institute of Technology (“MIT”), and a M.S. degree in mechanical
engineering from Stanford University. From 1998 to 2004, I was an Assistant

Professor of mechanical engineering at Georgia Tech. From 2004 to 2014, [ was an
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Associate Professor at Georgia Tech. From 2014 to the present, I have held my
current position as Professor of Mechanical Engineering at Georgia Tech. During
my tenure at Georgia Tech, I have had visiting appointments at MIT, Stanford, the
Polytechnic University of Madrid, and the Tokyo Institute of Technology.

9. In my current position at Georgia Tech, I teach courses in mechanical
design, system dynamics, and controls. I also lead teams of professors, post-docs,
graduate students, and undergraduate students that conduct research in product
design, mechanical design, dynamics, controls, automation, robotics, and human-
machine interfaces. I am currently the director of the Center for Crane Safety
Research.

10. Based on my work experience, described in my curriculum vitae and in
more detail below, I am knowledgeable about the subject matter of the 398 Patent.
Specifically, my qualifications as an expert in the fields of product design and
mechanical engineering stem from my prior work experience, as well as my
experience as a Professor at Georgia Tech performing research, teaching, and
consulting.

11. Before starting my teaching career at Georgia Tech, I worked as a
full-time mechanical engineer for several companies, including Walt Disney World,

Apple Computers, Inc., and Convolve, Inc.
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12. In my role at Walt Disney World, I designed and developed a number
of structures and components for the parks’ rides, including, but not limited to,
operational control procedures for the Body Wars simulators. These simulators are
rooms that hold about 40 people at a time. The entire rooms, and the guests seated
within, are automatically manipulated through a series of preprogrammed motions
using six large linear hydraulic cylinders. The machines were equipped with
numerous valves and sensors that enabled accurate feedback control of the power
drives.

13. For Convolve, Inc., I analyzed the dynamics of automated robots,
satellites, and NASA high-altitude balloons. I also developed automated control
systems for manufacturing machines, large-scale coordinate measuring machines,
and laser interferometer sensors. One of my Convolve projects required the
development and installation of a system to control a crane at the Savannah River
Nuclear facility. The crane was a large overhead bridge structure that moved barrels
of nuclear waste. The system we developed reduced the unwanted pendulum swing
of the barrels.

14. The ’398 Patent includes claim elements directed to components that
enable multi-fuel use in generators such as carburetors, fuel lines, solenoid valves,
and switches. [ have experience working with all of these elements and combinations
of these elements.
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15. For example, I have worked on the control of valves since 1988. My
first work in this area focused on the on-off control of thrusters used to reposition
spacecraft. The primary goals of my work in this area were to control the oscillation
[1-4] of the satellite structures and to control the amount of fuel used [1, 5-7]. In
addition to working on thruster valve control, I also worked on projects controlling
hydraulic valves when I worked at Disney World and during my career at Georgia
Tech [8—10]. Furthermore, I have worked extensively with pneumatic valves [11-
14]. As detailed on my CV, I have received numerous grants to conduct research and
development on fluid power.!

16. In addition to my research and work experience with valves, I have
taught the use of pneumatic equipment, including on-off value control and
quick-disconnect hoses, to my students at Georgia Tech for more than 20 years.

17. In terms of my experience with generators, I have used portable
generators in the course of my work for decades. For example, I used portable
generators in the timeframe from 1987-1990 when I worked in the construction
industry as a machine operator. I have also designed machines that relied upon

portable generators. For example, in the 2006-2007 timeframe, I designed and built

! The references cited in this paragraph are listed at the end of this declaration.
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a small scale mobile robotic boom crane. The boom crane had a sophisticated control
system that utilized a Programmable Logic Control (PLC) and numerous sensors.
These electrical components were driven by electrical power that was provided by
110VAC. When used indoors, the crane was powered from wall outlets. However,
when used outdoors, the crane was powered by an electrical generator that rode on

a wagon towed by the crane. That wagon and generator are shown below.

Portable Generator for Robotic Mobile Boom Crane.

18. I have also worked on previous litigation matters wherein control of
fluid into an engine was a central issue. For example, I worked on a patent case that
involved control of air supply into an internal combustion engine. I have also worked
on intellectual property litigation involving engine-powered machinery such as
cranes, slip-form concrete pavers, road milling machines, as well as water pump

flow control.
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19. Although the ’398 Patent does not claim, or even describe, the use of
vaporizers, the prior art put forth by Petitioner requires the use of vaporizers to
prepare liquid fuel for use in engines. I have also worked on several previous
litigation matters wherein vaporizers were central and indispensable components.
Therefore, I have considerable experience working with devices that heat up liquid
to generate vapor.

20. In addition to my engineering experience as a professor and an
engineer, I have commercialized technology developed in my research group at
Georgia Tech by founding two companies: CAMotion Cranes and InVekTek.
CAMotion Cranes designs and installs crane control systems that decrease payload
swing, automatically avoid obstacles, and improve crane safety. These
improvements are achieved through sensor systems and control methods that my
research group developed, patented, and deployed. CAMotion Cranes was acquired
by PAR Systems in 2013. InVekTek develops and commercializes control systems
for robotic and industrial material-handling systems. The control systems are
embedded in motor drives to reduce unwanted machine motion.

21. Finally, I am a named inventor on the following issued patents in the
areas of mechanical engineering: U.S. Patent No. 5,638,267; 6,920,378; 7,970,521,

8,235,229; 8,975,853; and 9,776,838.
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22. My CV provides further details about my degrees, employment history,
teaching experience, publication list, scholarly accomplishments, professional
contributions, grants, honors, and awards. [EX2079.]

23. Over the last five years, I have testified as an expert at trial or at a

deposition in the following cases:

a. K-fee System v. Nespresso, Case No. 2:21-cv-3402-GW-AGRx (C.D.
CA);

b. Exotec v. Opex, IPR 2024-00850 (United States Patent and Trademark
Office);

c. Champion v. Firman, Civil Action CV-23-2371-PHX-DWL (D. Ariz.);

d. Gomaco v. Guntert and Zimmerman, IPR2024-00835, PGR2024-
00026 (United States Patent and Trademark Office);

e. US Conec v. Senko, ITC Inv. No. 33-TA-1399 (International Trade
Commission);

f. Juul v. NJOY: IPR2024-00160, IPR2024-00161 (United States Patent
and Trademark Office);

g. Lenovo v. Asus: ITC Investigation No. 337-TA-1382 (International
Trade Commission);

h. Juul v. NJOY: ITC Investigation No. 337-TA-1368 (International
Trade Commission);

1. LightGuide v. Amazon: IPR2023-01423 (United States Patent and
Trademark Office);

j. Bissell v. Tineco: ITC Investigation No. 337-TA-1304 (International

Trade Commission);
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. Opex v. HC Robotics: ITC Investigation No. 337-TA-1293

(International Trade Commission);

. Caterpillar Paving Products v. Wirtgen America: [PR2022-01264,

[PR2022-01277,1PR2022-01278, IPR2022-01310 (International Trade
Commission);

. DJI v. Textron: IPR2022-00162, IPR2022-00163, and IPR2022-00453
(United States Patent and Trademark Office);

. Boyd v. Elliott Equipment: Case No: 1684CV 00822 (Superior Court of
Massachusetts);

. 1IRobot v. SharkNinja: ITC Investigation No. 337-TA-1252
(International Trade Commission);

. Courkamp v. Fisher Price: Case No. CV-19-02689-PHX-GMS (D.
Ariz.);

. Coleman Co. vs. Team Worldwide Corp: Case No. 2:20cv351-RGD-
RJK (E.D. Va.);

. Gomaco v. Guntert and Zimmerman: IPR2020-01698, IPR2021-00050,

[PR2021-00136, IPR2021-00234 (United States Patent and Trademark
Office);
. Unicorn Global v. GoLabs: Case No. 3:20-cv-02023 (N.D. Tex.);

. Gamevice v. Nintendo, ITC Investigation No. 337-TA-1197

(International Trade Commission);

. Guntert and Zimmerman v. Gomaco, Case No. 5:20-cv-4007 (N.D.
Iowa); and

. Wong et al. v. Morrow Equipment et al: Case No. 19-2-33286-7 SEA
(Superior Court of Washington, King County).
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C. Materials Considered

24. In connection with my analysis, I have reviewed the Petition in
IPR2025-01271 and all exhibits cited therein, as well as all exhibits cited in this

declaration. A complete list of exhibits is included below.

Ex. Description

1001 | U.S. Patent No. 10,697,398

1002 | File History for U.S. Patent No. 10,697,398

1003 | Declaration of Dr. Timothy Morse

1004 | JPS61283734A (Original) (“Nakafushi”)

1005 | Certified Translation of JPS61283734A (“Nakafushi™)

Small Engine Technology, Second Edition, Schuster, William A, (1999)
1006 | (“Schuster”)

1007 | U.S. Patent No. 5,301,644 (“Olmr”)

1009 | U.S. Patent No 1,931,698 (“Holzapfel”)

1012 | Kubota DF972-E2 Workshop Manual (“Workshop Manual”)

1014 | Declaration from Mr. James Strepek re Kubota Manuals

1015 | Declaration from Mr. Scott Schlabach re Kubota Manuals

1018 | U.S. Patent No. 5,809,979 (“Tsuda”)

1029 | U.S. Patent No. 5,161,496 (““Matsushima”)

1030 | U.S. Patent No. 7,549,403 (“Yamamoto™)

1031 | U.S. Patent No. 4,776,988 (“Neal”)

1032 | U.S. Patent No. 6,213,083 (“Winberg”)
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Champion’s Infringement Contentions with Respect to Petitioner
1033 | Generac’s Model PM4500DF and GP7500E DF Generators

1034 | Photos of Generac PM7500DF Generator

1035 | Video 1 of Generac PM7500DF Generator

1036 | Video 2 of Generac PM7500DF Generator

1037 | Video 3 of Generac PM7500DF Generator

Process Control, Instrument Engineers’ Handbook, Liptak, Béla G.,
1038 | (1995) (“Liptak™)

1039 | U.S. Patent Pub. No. 2007/0137591 (“Sugimoto™)

2079 | Curriculum Vitae of Dr. William Singhose

2080 | US2012/0104008 (“DeNardo”)

2081 | Propane 101 Internet Archive

2100 | U.S. Patent No. 4,372,276 (“Bernhardsson’)

2101 | IPR2025-00805 Declaration of Dr. Timothy Morse

2126 | U.S. Patent Pub. No. 2011/0100335A1 (“Parlatore”)

2127 | Timothy Morse Deposition Transcript

2128 | U.S. Patent No. 3,465,740

2129 | U.S. Patent No. 5,197,910

2130 | U.S. Patent No. 4,707,017

2131 | U.S. Patent No. 8,631,972 (“Kessler”)

D. Compensation

25. I am being compensated at the hourly rate of $875 for my work in this

proceeding, including studying this matter, preparing this declaration, and providing

17 Champion - EX2133, Page 17 of 111
Generac Power Systems, Inc. v. Champion Power Equip., Inc.
IPR2025-01271





Case No. IPR2025-01271
U.S. Patent No. 10,697,398

deposition and trial testimony. Travel time will be billed at a 50% rate. This is my
standard hourly rate for engagements of this nature. My compensation is not
contingent upon the outcome of this proceeding or the particular testimony or
opinions that I express. [ am also being reimbursed for expenses incurred as a result
of activities performed as an expert in this matter.

26. I have no financial interest in Patent Owner. I similarly have no
financial interest in the 398 Patent.

II. UNDERSTANDING OF APPLICABLE LEGAL PRINCIPLES

27. I use the legal principles below, which I understand from counsel, as a
guide in formulating my opinions.

A.  Scope of the Proceedings

28. I understand that a petition must identify in writing and with
particularity (1) each claim challenged, (2) the grounds on which the challenge to
each claim is based, and (3) the evidence that supports the grounds for the challenge
to each claim.

29. I further understand that, with respect to IPR proceedings, the scope of
the proceedings is limited to the grounds recited in the petition. Specifically, |
understand that the petition is required to include a full statement of the reasons for
relief requested, including a detailed explanation of the significance of the evidence

and all material facts.
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30. I further understand that the expedited nature of IPRs bring with it an
obligation for a petitioner to make its case in its petition to institute. Rather than
relying on vague conclusory statements to support unpatentability based on
obviousness under 35 U.S.C. §103, the petitioner must provide specific reasoning
supported by evidence.

31. Specifically, in order to satisfy its burden of proving obviousness, a
petitioner cannot employ mere conclusory statements. Instead, a petitioner has the
burden to submit facts to the record that show whether the prior art discloses a claim
limitation, whether a skilled artisan would have been motivated to modify or
combine teachings in the prior art, and whether the artisan would have had a
reasonable expectation of success in doing so.

32. If the petition does not clearly demonstrate how the cited prior art meets
each claim element, a petitioner will fail to meet its burden. Failure to prove the
matter as required means that the party with the burden of persuasion loses on that
point—thus, if the fact trier of the issue is left uncertain, the party with the burden
(the petitioner) loses. Consequently, if the petition fails to particularly point out how
the cited prior art meets each of the claimed elements of at least one claim as

construed by the petitioner, the petitioner loses.
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B. Claim Interpretation

33. My opinions concern what I believe the person having ordinary skill in
the art would have understood the meaning of certain claim terms to be based on the
patent documents.

34. I understand that assessing the validity of a patent claim requires a
two-step analysis. The first step involves the proper interpretation, or construction,
of the claim language in order to determine its scope and meaning. The second step
requires comparing the claim, as properly construed, to the alleged prior art to
determine whether the limitations of the claim are met by the prior art.

35. My methodology for determining the meaning of claim terms or
phrases involved the following steps. My first step was to study the patent carefully.
In particular, I studied the claims themselves, followed by the background, detailed
specification, figures, and other patent content. Next, I reviewed the prosecution
history and looked for any clarifications or limitations that might be attached to
various claim terms.

36. I understand that in an inter partes review, claim terms are to be given
their ordinary and customary meaning as understood by persons having ordinary
skill in the art in the context of the entire disclosure at the time of the invention. I
understand that one must be careful not to read a specific embodiment appearing in

the written description into the claim if the claim language is broader than the
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embodiment. I further understand that any special definition for a claim term must
be set forth with reasonable clarity, deliberateness, and precision.

37. I further understand that a claim construction that gives meaning to all
the terms of the claim is preferred over one that does not do so, and that a proposed
construction is disfavored where it would render express claim limitations
meaningless.

38. I have been informed that this standard is the same as that used in
United States district courts, in which claim terms are given their ordinary and
customary meaning as would be understood by persons having ordinary skill in the
art at the time of the invention having taken into consideration the language of the
claims, the specification, and the prosecution history of record under the Phillips
claim construction standard. Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005).

C. Prior Art

39. [ understand that information that satisfies one of the categories of prior
art set forth in 35 U.S.C. § 102 may be used in an invalidity analysis under §§ 102
or 103. If information is not properly classified as prior art under one of the
subsections of § 102 of the Patent Code, then it may not form the basis of an
anticipation or obviousness determination. It is also my understanding that, for inter

partes review, applicable prior art is limited to patents and printed publications.
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D. Anticipation

40. I understand that a patent claim is invalid due to anticipation under 35
U.S.C. § 102 if each and every element of the patent claim is disclosed in a single
asserted prior art reference and that such disclosure may be either explicit or
inherent. I also understand that a disclosure of an asserted prior art reference can be
“inherent” if the missing element is necessarily present or is the inevitable outcome
of the process and/or thing that is explicitly described in the asserted prior art
reference.

41. I also understand that in order to anticipate the claimed invention, a
prior art reference must disclose all elements of the claim within the four corners of
the document, and it must disclose those elements arranged as in the claim. However,
a reference can anticipate a claim even if it does not expressly spell out all the
limitations arranged or combined as in the claim, if a person of skill in the art,
reading the reference, would at once envisage the claimed arrangement or
combination.

E. Obviousness

42. I also understand that a patent claim is invalid under 35 U.S.C. § 103 if
the differences between the invention and the prior art are such that the subject
matter as a whole would have been obvious at the time of the invention to persons

having ordinary skill in the art to which the subject matter pertains. Obviousness, as
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[ understand, is determined based on the scope and content of the prior art; the level
of ordinary skill in the art at the time of the alleged invention; differences between
the alleged invention and the prior art; and objective evidence of non-obviousness.

43. I further understand that a party seeking to invalidate a patent on
obviousness grounds must demonstrate by a preponderance of the evidence that a
skilled artisan would have been motivated to combine the teachings of the prior art
references to achieve the claimed invention, and that the skilled artisan would have
had a reasonable expectation of success in doing so.

44. [ understand that the pertinence of the prior art reference as a source of
solution to the inventor’s problem must be recognizable with the foresight of a
person of ordinary skill, not with the hindsight of the inventor’s successful
achievement, and that a factfinder should be aware, of course, of the distortion
caused by hindsight bias and must be cautious of arguments reliant upon ex post
reasoning.

III. PETITIONER’S INVALIDITY CHALLENGES

45. [ understand that Petitioner challenges various claims of the 398 Patent

based on the following Grounds:

Ground Claims Basis | Primary Reference Secondary
Reference(s)
1 1,3,22,57 102 | Workshop Manual -
2,4-14, 19-21, Matsushima,
2 23,32-42,58 103 Workshop Manual Yamamoto, and Olmr
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3 1,3,22,57 102 Nakafushi -
2,4-14,19-21, ) Matsushima,

4 23,32-42, 58 103 Nakafushi Yamamoto, and Olmr
5 1, 15-16,43-44 | 102 Holzapfel -

6 43-46, 56 102 Neal -

7 43-46, 53-54, 102 Winberg -

56
8 17,23-26 103 Holzapfel Neal, Yamamoto
9 17,23-26 103 Holzapfel Winberg, Yamamoto

IV. SUMMARY OF OPINIONS

46. It is my opinion that Claims 1-17, 19-22, and 57-58 of the "398 Patent
are not anticipated or otherwise rendered obvious by the combination of prior art
suggested by Petitioners. I have not formed any opinions regarding the validity of
any other claims of the "398 Patent.

V. Background

47. Liquified petroleum gas is commonly referred to as “LPG” or
“propane.” [EX1001, 1:44-47.] Propane “is derived from the refining of oil and gas
and 1s compressible to a liquid form for storage.” [1d., see also EX2080 (U.S. Patent
Pub. No. 2012/0104008), 4[0003].]

48. Like virtually all forms of matter, LPG can exist in various different
states that have very different properties. The terms “liquid propane” or “liquid

LPG” are commonly used to describe LPG when present in a liquid state.
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49. In my experience, the terms “propane vapor” and “gaseous LPG” are
commonly used to describe LPG in a gaseous state.

50. Prior to the priority date of the *398 Patent, the distinctions between
gaseous and liquid LPG were well known in the art. For example, I have reviewed
archives of the “Propane 101” website which pre-date the *398 Patent. True and
correct copies of excerpts of the Propane 101 website as they existed in February,
2015 are filed with this declaration as Exhibit 2081, including the following web
pages:

EX2081.A: http://www.propanel101.com, dated February 9, 2015;

EX2081.B:  http://www.propanel0l.com/propaneliquidandvapor.htm,  dated
February 4, 2015;

EX2081.C: https://www.propanel01.com/understandingpropanetanks.htm, dated
February 6, 2015;

EX2081.D: http://propane101.com/propanecylinders.htm, dated February 6, 2015;
EX2081.E: http://www.propanel01.com/industrialpropanecylinders.htm, dated
February 11, 2015; and

EX2081.F: http://www.propanel01.com/propanecylinderusage.htm, dated

February 14, 2015.
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51. I have reviewed the information presented on these webpages, and
concluded that it is both accurate, and consistent with my understanding of liquid
petroleum gas as of June 12, 2015.

52. The “Propane Liquid and Propane Vapor” webpage states that:

Before propane is used, it exists in one of two forms, liquid or vapor.
Both liquid propane and vapor are usable but cannot be used
interchangeably. In other words, a propane system designed to use
vapor can’t utilize propane in its liquid form and vice-versa.
Additionally, the characteristics of propane liquid and propane vapor
are so different that the primary properties we are concerned with are

as different as night and day.

[EX2081.B.] Specifically, I agree that a propane system designed to use vapor
cannot utilize propane in its liquid form and vice-versa. This is also true for
component parts of a system that utilizes liquid propane in some parts of the system
and propane vapor in other parts.

53. LPG “exists in a gaseous state at normal temperature and pressure but
can be conveniently stored under pressure in a liquid state.” [EX1001, 1:44-47.] A
POSITA would have understood that the propane storage disclosed by the ’398
Patent can be accomplished in large on-site tanks, or in portable cylinders. This is
confirmed by reference to the “Propane 101" website referenced above. [EX2081.C;

EX2081.D.]
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54. Petitioner’s expert, Dr. Morse, stated that “even though LPG is
conveniently stored in a liquid state under high pressure, LPG exists as a gas at
normal temperatures and pressures.” [EX1003, 482.] According to Dr. Morse, “LPG
supplied in this way will typically leave the storage tank as a liquid and gas mixture
in equilibrium until there is a change in temperature and/or pressure. For example,
when the LPG exiting the tank travels to a first regulator that reduces the pressure,
the LPG will be vaporized to gaseous form as it passes through the regulator.
Vaporizers/regulators that have the dual function of vaporizing fuel and regulating
its pressure were well known in the art.” [/d.]

55. Confusingly, Dr. Morse’s assertion that LPG “will typically leave the
storage tank as a liquid and gas mixture in equilibrium” is not consistent with his
earlier declarations regarding related patents. For example, Dr. Morse submitted a
declaration in connection with [IPR2025-00805, regarding Champion’s U.S. Patent
No. 10,393,034, which is a child of the *398 Patent at issue here. There, Dr. Morse
stated that LPG tanks supply “liquid propane to a vaporizer” and the ‘“vaporizer
converts the liquid LPG into gaseous fuel and supplies the gaseous fuel to the dual-
fuel carburetor.” [EX2101, §70.] Tellingly, Dr. Morse’s analysis in earlier IPRs
made no reference LPG tanks simultaneously supplying both liquid and gaseous

LPG. I strongly disagree with Dr. Morse’s current position. An LPG system
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designed to draw liquid LPG from a source will draw only liquid LPG from the
source.

56. While Dr. Morse correctly stated that LPG is typically stored as a liquid
and enters the engine as a gas, his categorical assertion that “a fuel that is delivered
to the carburetor in a gaseous state [is] a ‘gaseous fuel’” in all contexts is incorrect,
as indicated by the very same references that Petitioner cites in its grounds. [/d. 484;
see also Ex. 1012, 65 (separately identifying both a “Liquid Propane Line” and a
“Gaseous Propane Line”).]

57. In my experience, the vast majority of fuel sources (including liquid
gasoline, which both Petitioner and Patent Owner agree is a liquid fuel) are
vaporized prior to combustion.

58. In fact, many LPG applications are optimized to run on either liquid or
gaseous LPG. As such, categorically referring to any LPG source as a gaseous fuel
source completely discounts numerous liquid LPG applications, and incorrectly
characterizes the knowledge of a POSITA.

A.  Gaseous LPG Systems

59. The fuel source containers of LPG are often called “cylinders.” LPG
cylinders have a wide variety of possible configurations. For example, consumer-
focused cylinders are designed to supply gaseous LPG and are used to fuel gas grills,

fire pits, and generators. [EX2081.D.]
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60. As another example, U.S. Patent Pub. No. 2011/0100335A1
(“Parlatore”), (cited by Petitioner in related proceedings) describes a system
configured to operate using gaseous LPG. [EX2126, §[0014] (“In one exemplary
embodiment and as shown in the exemplary diagram in FIG. 1, a gas, such [as]
liquefied petroleum gas or propane, may be supplied to an engine as fuel. The gas
may be stored in a bottle or tank, such as LPG tank 102. . . . An exemplary fuel
system may use liquefied petroleum gas (LPG or propane) which may be stored in a
vapor gaseous state in LPG tank 102. . ..”).]

61. Parlatore explicitly recognizes the benefits of propane vapor, stating
that the LPG applications described therein “may be accomplished through the use
of vapor fuel delivery rather than the delivery of liquid propane gas.” [Id., §[0025].]
Moreover, using propane vapor supplied directly from the source, rather than
converting liquid propane to propane vapor, allows the system to avoid “issues
pertaining to cooling and freezing, such as those known to affect the conversion of
propane from liquid to gas.” [/d., §[0025].]

B. Liquid LPG Systems

62. Conversely, it is my understanding that commercial or industrial
cylinders are optimized to supply liquid LPG to motorized commercial equipment
such as forklifts. Again, this is consistent with my experience and confirmed by

reference to the “Propane 101” website referenced above. [EX2081.D-E.]
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63. For example, “[p]ropane powered forklifts primarily use 33 pound [sic]
cylinders as their fuel source and are equipped for liquid service. Because the
cylinders are designed for liquid service, they have to be placed properly on the lift
truck to operate correctly. Improper cylinder installation can result in loss of power
and eventually complete loss of engine functionality.” [EX2081.E.]

64. Petitioner’s Bernhardsson reference, which was cited in a related
proceeding, provides another example of a system configured to operate using liquid
LPG. [EX2100, 2:58-68 (“The system 4 for supplying a gaseous fuel, e.g. LPG
(Liquefied Petroleum Gas) or natural gas, includes a container 40 in which the gas
assumes liquid form under pressure. . . . The container 40 is connected to a vaporizer
43 via a solenoid valve 42 and a pipe 41 . . . and gas supplied in liquid form to the
vaporizer 43 is successively transformed into gas.”) (emphasis added).] Notably,
Bernhardsson does not teach that its system is operable on gaseous LPG, and using
gaseous LPG in the system disclosed by Bernhardsson would render Bernhardsson’s
vaporizer 43 superfluous.

65. Other references provide examples of LPG vaporizers for use with
liquid LPG. For example, the Kubota Workshop manual describes a vaporizer which
includes both primary and secondary chambers. [EX1012, 69.] The primary and
secondary chambers—acting together—vaporize liquid LPG into a gaseous state

before the fuel enters the carburetor. [/d., 70-71.]
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66. Perhaps most critically, Petitioner’s Holzapfel reference discloses “an
additional fuel supply system employing a normally gaseous fuel” but explicitly
teaches that the system should be configured “so as to draw off the liquid and not
gas.” [EX1009, 2:8-15.]

C. LPG Storage and Distribution

67. Regardless of whether a LPG tank or cylinder is designed to supply
liquid or gaseous LPG, the storage device contains LPG in both a liquid and gaseous
state.? Liquid propane is more dense than gaseous propane, and therefore sinks to

the bottom of the tank, as depicted below:

gaseous
propane

liquid
\ | propane

2 This is also true with respect to gasoline tanks, which contain liquid gasoline and

gasoline vapor.

31 Champion - EX2133, Page 31 of 111
Generac Power Systems, Inc. v. Champion Power Equip., Inc.
IPR2025-01271





Case No. IPR2025-01271
U.S. Patent No. 10,697,398

Schematic Representation of an LPG Tank with Both Gaseous and Liquid
Propane.

68. When the valve at the top of the LPG cylinder is opened, it causes the
pressure within the cylinder to drop, which (1) causes the liquid LPG to boil and
evaporate into a gas, and (2) releases the gaseous propane located near the valve.

69. The different LPG use cases and storage configurations would have
been known to a POSITA. For example, such differences are discussed on the
Propane 101 Website: “The proper use of a propane cylinder involves the
appliance(s) being serviced. Propane appliances and equipment that utilize cylinders
... are not to be used as a replacement for an empty bulk propane tank. . . . Also,
bottles that are used in vapor service such as a barbeque grill or fish fryer cannot be
replaced by a forklift propane cylinder, as LP Gas forklift cylinders use liquid
propane for their specific engine fuel applications. . . LP Gas cylinders are not
interchangeable with ASME bulk propane tanks or with other types of cylinders that
are approved for specific LP Gas applications.” [EX2081.F.]

70. Of key importance to the understanding of the *398 Patent’s claims,
“[pJropane vapor service and propane liquid service are completely different from
one another.” [EX2081.B.] The vast majority of propane applications—such as
water heaters, furnaces, gas grills, and the generators at issue in the co-pending

disputes between Patent Owner and Petitioner—utilize propane vapor. [EX2081.B.]
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These applications are not configured to operate on liquid LPG. If liquid propane
were injected into these systems it could result in fire or similar danger, which is
why consumer propane cylinders should always be positioned upright with their
valves at the top of the storage vessels.
VI. OVERVIEW OF THE ’398 PATENT

71. The 398 Patent was filed as U.S. Patent Application No. 14/925,441
on October 28,2015. EX1001, (21), (22). The *398 Patent is one of thirteen members
of a patent family directed to multi-fuel engine technology, which are collectively

referred to as the “2015 Family.” The 2015 Family is depicted below:
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As the specification of the 398 Patent explains, the patent describes “A

dual fuel engine includes an engine operable on a gaseous fuel and a liquid fuel and

a switch to change operation of the engine between gaseous fuel and liquid fuel.”

[EX1001, Abstract.] The technology requires a carburetor that can mix air and fuel
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and connect to both a gaseous fuel source and a liquid fuel source. The invention is
directed at using such dual-fuel engines in portable electric generators.

73. Figure 1 of the *398 Patent, reproduced below for convenience, shows
an example embodiment of the technology. The patent teaches “mechanical fuel
lockout switch 38 provides gasoline flow from gasoline tank 32 to the engine while
preventing connection of an LPG supply line to fuel inlet 59 of the second fuel line.”
[EX1001, 5:40-45.] The patent distinguishes the types of fuel used as either liquid
or gaseous. For example, when describing “an exemplary embodiment of the
invention, first fuel source 28 is a liquid fuel and second fuel source 30 is a gaseous
fuel. The liquid fuel may be gasoline and the gaseous fuel may be liquid petroleum

gas (LPG).” [EX1001, 4:7-10.]
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| Liquid Fuel |
Sfurce J—

Gaseous
Fuel Source

[EX1001, Fig. 1.]

74. Note that the second fuel source 30 shown in Figure 1 is an LPG tank
with the fuel outlet (service valve 40) located at the top of the tank. Such an
embodiment would use a gaseous fuel flowing out from the second fuel source 30.
The liquid in the LPG tank settles to the bottom of tank and cannot exit from the fuel
source tank because the outlet is at the top of the tank. There are other types of
applications that use LPG as a fuel source in liquid form. In those applications, the
liquid LPG is drawn from the bottom of an LPG tank. This is not the configuration
or use case taught by Figure 1 of the *398 Patent.

75. The ’398 Patent explains that there are advantages to being able to use

different types of fuel to generate electricity when, for example, “power outages in
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the utility grid result from severe weather.” [EX1001, 1:31-33.] However, the patent
warns that “a common problem with such configurations that couple two fuel
sources to a single engine is that the engine can experience overly rich air-fuel ratio
when both fuels are simultaneously engaged during cross-over switching between
the fuel sources.” [EX1001, 1:57-62.] An associated problem is that “a float bowl in
the carburetor that must first fill or empty prior to changeover causes delay in cross-
over switching between the fuel sources.” [EX1001, 1:67-67.]

76. Given the benefits of a dual-fuel generator, as well as the associated
drawbacks described in the Background of the Invention section, the 398 Patent sets
forth technology that retains the benefits, while minimizing the drawbacks. The
technology achieves such a balance by using both gaseous and liquid fuels. The use
of the two fuel types is achieved with various switches, valves, solenoids,
microcontrollers, and carburetors that can accept both gaseous and liquid fuel
sources.

77. An exemplary configuration of the invention is displayed in Figure 4B
of the patent, which has been reproduced below for convenience. The invention
routes both gasoline and propane from their storage tanks, through valves, into the

carburetor, and on to the engine.
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30— GASOLINE
TANK

CARBURETOR k_,

58—~ /'80
f' ol 502 TENGINE [
50b 60 I___/_"~89
38 Cﬁ 30 2 ]
P, MAGNETO / 23— REGULATOR /
38(b) T [ [/ ALTERNATOR ’ J:RECTIFIER\
TANK 76 78 \ o
FIG. 4B ¥

[’398 Patent, Figure 4B.]
78. One embodiment of the dual-fuel carburetor 62 is shown in cross
sectional form in Figure 6, which has been reproduced below for convenience.
Gasoline flows into the carburetor through liquid fuel line 66, while propane flows

into the carburetor through gaseous fuel line 70.
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[’398 Patent, Fig. 6 Showing a Cross-Sectional View of a Carburetor
Embodiment.]

B. Independent Claims of the 398 Patent

79. Claim 1 of the 398 Patent is an independent claim reciting:

’398 Patent, Claim 1

Element | Claim language

[1.0] A dual fuel engine comprising:

[1.1] an engine operable on a gaseous fuel and a liquid fuel,

[1.2] a switch to change operation of the engine between gaseous
fuel and liquid fuel;

[1.3] a carburetor attached to an intake of the engine to mix air
and fuel and connect to a gaseous fuel source and a liquid
fuel source;

[1.4] a liquid fuel valve positioned along a liquid fuel line
coupling the liquid fuel source to the carburetor;
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’398 Patent, Claim 1

Element | Claim language

[1.5] a gaseous fuel valve positioned along a gaseous fuel line
coupling the gaseous fuel source to the carburetor; and

[1.6] a liquid fuel cut-off incorporated into the carburetor to
interrupt liquid fuel upon actuation of the switch from liquid
fuel to gaseous fuel.

80. Claim 57 of the *398 Patent requires the following limitations:

’398 Patent, Claim 57

Element Claim language

[57.0] A method of assembling a dual fuel engine comprising:

[57.1] providing an engine operable on a gaseous fuel and a liquid
fuel,;

[57.2] attaching a carburetor to an intake of the engine, the
carburetor comprising:

[57.3] a throat to mix gaseous fuel with air and liquid fuel with
air,

[57.4] a float bowl, and

[57.5] a fuel passage extending from the float bowl to the throat to
provide liquid fuel;

[57.6] coupling a switch to the engine to change operation of the
engine between gaseous fuel and liquid fuel; and

[57.7] attaching a liquid fuel cut-off to the carburetor to close the
fuel passage upon actuation of the switch from liquid fuel to
gaseous fuel.

C. Prosecution History of the 398 Patent

1. During prosecution of the "398 Patent, the examiner asserted that U.S.
Patent Pub. No. 2007/0137591 (“Sugimoto™) teaches “the engine operable on a
gaseous fuel and a liquid fuel (paragraphs 0085 — 0086 describes a first fuel in liquid
phase to gas, and a second gas fuel).” [EX1002, 180.]

82. In response, Patent Owner stated that:
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Sugimoto actually discloses “[t]he external fuel bottle 71 supplies the
second fuel gas in gas phase to the fuel gas pressure regulator 62” and
“[t]he fuel pressure regulator 62 functions as a vaporizer for vaporizing
the first fuel gas suppled thereto in liquid phase.” Sugimoto, q [0078].
Since the first fuel gas is vaporized by the fuel pressure regulator 62,
the first fuel gas and the second fuel gas are provided in a gaseous form
to the carburetor 18b. See Id. at § [0071]. As such, the Examiner has
not shown that Sugimoto discloses an engine operable on a gaseous fuel

and a liquid fuel.

[EX1002, 225.]

VII. OVERVIEW OF THE PRIOR ART

A. Kubota DF972-E2 Workshop Manual (“Workshop Manual”)

83. The Workshop Manual describes the Kubota DF972-E2 engine, which
1s an “off road engine” that can run on two different types of fuel. [EX1012, 10.]
More specifically, the DF972-E2 engine is a “Vertical, water cooled, 4-cycle Dual
Fuel (Gasoline/LPG) engine.] [EX1012, 8.]

84. The Workshop Manual explains that the engine is supplied by two
different liquid fuel sources: gasoline and liquid LPG. The Workshop Manual
teaches, “[flor LPG fuel, the liquid fuel stored in the LPG tank (14) is sent to
vaporizer (10) by pressure in the gaseous phase in the tank™ and “[t]he liquid fuel is
evaporated in [the] vaporizer.” [EX1012, 65.] The Workshop Manual explains that

a “[v]aporizer is a device which converts the liquid fuel into the gaseous fuel” [id.,
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69] and that, “[w]hen evaporating by primary chamber of vaporizer[,] liquid LPG
needs the evaporation heat.” [1d., 64.] “The coolant of the engine is made to circulate
as a heat source to evaporate the LPG.” [1d., 69.]

85. As described in detail below, liquid propane is transported to the
vaporizer (10) via a liquid propane line (c). [/d., 65.] The Workshop Manual
summarizes the purpose of the vaporizer on page 64: “This vaporizer installs the
water jacket, throws the coolant of engine, heats primary chamber, promotes
evaporation, and prevents valves being frozen.” From these teachings, a POSITA
would have understood that the Workshop Manual discloses that LPG tank (14)
supplies liquid LPG, which is converted to a gaseous state only after passing through
the vaporizer.

86. The Workshop Manual’s fuel system is illustrated with the following

diagram:
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(7

(8)

it

(9)

(10)

(e)

(11)

(12)

(13)

(1) WG Carburetor (9) Vapor Hose* (a) Gasoline Line [A] WG972-E2

(2) Gasoline Cut Off Solenoid (10) Vaporizer (b) Gaseous Propane Line [B] DF972-E2

(3) Fuel Feed Pump (11) LPG Shut Off Solenoid Valve® (c) Liquid Propane Line

(4) Fuel Filter (12) LPG Filter* (d) Vacuum Line Component Marked * Is Not
(5) Gasoline Cock” (13) LPG Manual Vaive* (e) Hot Coolant Out Line Provided by KUBOTA

(6) Gasoline Tank* (14) LPG Tank" (f) Hot Coolant In Line

{7) LPG Cut Off Solenaid (15) Vacuum Hose*

(8) DF Carburetor (18) Coolant Hose*

Fuel System Diagram and Index. [EX1012, 65.]
87. In an attempt to argue that the Workshop Manual teaches a gaseous fuel

supply, the Petition annotates this diagram in the following manner:
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i (v) Gaseous Propane Line

DF Carburetor ) (9)

(10) Vaporizer

(¢) Liquid Propane Line

(11)

(12)

(13)

DF972

Gaseous Fuel

Supply
Mechanism

Petition-Annotated Diagram of the Fuel System. [Pet., 14.]

88. What is important to note in the above diagram is that the fuel in the
LPG tank flows out of the tank in liquid form, passes through LPG manual valve
(13) in liquid form, continues to flow in liquid form through the LPG filter (12), as
well as through the LPG shut off solenoid valve (11). Through this process, the
liquid fuel flows through a fuel line identified as the “Liquid Propane Line” (c)
before entering the Vaporizer (10).

89. To better understand how the Workshop Manual teaches the use of two
liquid fuel sources, I have annotated the Fuel System diagram below with clear
indications of when the fuels are in liquid form (blue) and when they are in a gaseous

state (red).
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Gaseous

-

Gaseous
Fuel

(10)

(4)

Fuel System Diagram Annotated to Show Liquid and Gaseous Fuel States.
[Workshop Manual, pg. 65.]

90. As shown above, the Workshop Manual discloses gasoline and LPG
that are supplied from liquid fuel sources, travel through several components of the
fuel system in liquid form, and are ultimately converted to a gaseous state for
combustion.

91. The process of using two liquid fuels in the Workshop Manual can be

represented by the process timeline below, depicting liquid fuel in blue and gaseous
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fuel in red. A POSITA would have recognized that both the gasoline and LPG are

liquid fuels that get converted to a gaseous state prior to combustion in the engine.

Gasoline Tank

LPG Cylinder

Fuel System Process.

B. JPS61283734A (“Nakafushi”)

92. The Petition states that “Nakafushi discloses an engine configured to
selectively use gasoline or LPG.” [Pet., 10 (citing EX1005, 9[0001]).] Nakafushi
discloses “LPG bomb 16 which a POSITA would have understood comprises an

on-site LPG tank. [EX1005, §[0012].]°

3 Nakafushi refers to numeral 16 as both an “LPG cylinder” and an “LPG bomb.”
EX1005, q[0012] (“LPG bomb 16 as an LPG supplying means by an LPG supplying
passage 13 via a vaporizer 14 for vaporizing LPG”); §[0013] (“LPG supplying
means (LPG bomb) 16 is operated to switch so as to supply LPG”); see also

€9[0016], [0021].
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93. Much like the Workshop Manual, Nakafushi’s LPG cylinder 16 is a
source of liquid fuel that is subsequently vaporized by a vaporizer. Thus, at various
points in the Nakafushi system, the LPG is either liquid or gaseous.

94, In order to argue that Nakafushi uses a gaseous fuel, the Petition
annotates Nakafushi’s fuel system diagram in Figure 1, but does not distinguish

between the liquid and gaseous LPG, as shown below.

FIG. 1 Venturi

LPG . portions 2a/2b
Wi Gasoline
e T supplying
passage 13 passage 8 :
(Control Vaive) 23, 12a
3
(Float
(Fuel Switching Switch) 8~ crameen
(Switching Means) 22 —< 1 5"":-' X L—J-
3a
‘H7 6 h —
(Fuel Outfiow Pasaage) I
{ '
Py |—Q [ (intake Passage) i

-—
i .'O 12 (Gasoline Supplying Means)

[Pet., 16 (citing EX1005, Fig. 1).]
95. In the diagram above, the Petitioner has shown the liquid LPG fuel in

the same color as the gaseous LPG. In order to clearly show the system’s use of
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liquid fuel, I have annotated the liquid fuel sections in a common blue color in the
figure below. Additionally, when the LPG is converted to its gaseous state by the

vaporizer, | have indicated that phase change by showing the outflow in red.

FIG. 1
24
Gaseous 2 |
Fuel —
\ % 7 (LPG Mixer)
(Control Valve) 23 |2Q 2b Gaseous
3 - Fuel
(Float 1 (Carburetor)
(Fuel Switching Switch) 8‘-‘ Chamber)
(Switching Means) 22 —= 19 5*12 _"_L‘ - - E (Engine)
[ \LPG 3a l2
19b Vaporizer inel 17 it
191 C 4 (Fuel Omﬂéw Passage)
20 wll.':Sve 18 9 ] (Intake Passage)
i 15 10“‘ 12 (Gasoline Supplying Means)
0T
T .
Li q u i d CLPG cyﬂnder) LGasoﬁus tank ‘}
Fuel / ]

[EX1005, Fig. 1. Annotated to Show Liquid and Gaseous Fuel States.]

96. A POSITA would have understood that LPG bomb 16 supplies liquid
LPG to filter 15, through LPG cut valve 18, and into vaporizer 14, which then
converts the LPG into gaseous form. [EX1005, §[0012] (“LPG bomb 16 as an LPG
supplying means by an LPG supplying passage 13 via a vaporizer 14 for vaporizing

LPG”).] The function of the vaporizer is to convert the liquid LPG into a gaseous
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state so it may be properly combusted by the engine. The vaporizer 14 is designed
to receive the liquid LPG and heat the liquid to its boiling point.

97. The process of using two liquid fuels in Nakafushi can be represented
by the process timeline below, depicting liquid fuel in blue and gaseous fuel in red.
A POSITA would have recognized that both the gasoline and LPG are liquid fuels

that get converted to a gaseous state prior to combustion in the engine.

Gasoline Tank

LPG Cylinder > Vapo

Fuel System Process.

98. Nakafushi also discloses numerous additional components such as LPG
mixer 7, gasoline cut valve 17, LPG cut valve 18, filters 10 and 15, pump 9, and fuel
switching switch 19. These teachings demonstrate that Nakafushi discloses a
combustion engine which is less compact, heavier, and more complex than a typical
internal combustion engine used in portable electric generators. [EX1005, Fig. 1;

€9[0011]-[0013].]
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C. U.S. Patent No 1,931,698 (“Holzapfel”)

99. Holzapfel was filed March 30, 1931, and discloses a fuel system for
internal combustion engines that can operate on traditional gasoline, as well as a
“low boiling point fuel.” [Holzapfel, 2:139-140.] Holzapfel is directed at
applications where an “engine is employed for the purpose of driving a motor
vehicle.” [Holzapfel, 1:23-24.] Holzapfel claims its invention is advantageous
because “on a cold morning, or with a cold motor, it would be preferable to use the
low boiling point fuel in tank 16 to start the motor.” [Holzapfel, 1:130-133.]

100. More specifically, Holzapfel “relates to fuel systems for internal
combustion engines, and has particular reference to a fuel system embodying the
supplying of liquid fuel and gaseous fuel to an engine in alternation at will.”
[EX1009, 1:1-5.] With respect to the gaseous fuel system, Holzapfel explains:

I propose to add an additional fuel supply system employing a normally
gaseous fuel, this system comprising a fuel supply tank 16 in which
normally gaseous fuel is compressed and thereby maintained in
liquified condition. From tank 16 there extends a suitable gaseous fuel
supply tube 17 extending to the bottom of the tank 16, so as to draw off
the liquid and not gas.

[EX1009, 2:8-15 (emphasis added).]
101.  Holzapfel’s “low boiling point fuel” and gasoline fuel paths are

depicted in the annotated figure, below, wherein the states of the two fuels are
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colored blue when they are in the liquid state and red when they have been converted
to a gaseous state. Note that both the gasoline tank 15 and the tank for the “normally

gaseous fuel” tank 16 supply liguid fuel into the system.

Gaseous
Fuel

Liquid
Fuel

[EX1009, Fig. 1 (annotated).]
VIII. PERSON OF ORDINARY SKILL IN THE ART

102.  The Petitioner proposed that a person of ordinary skill in the art
(“POSITA”) at the time of the alleged invention of the "398 Patent “would have a
degree in mechanical engineering, physics, materials science, or related fields, and
three years of work experience in combustion engines.” [Pet., 9.] Petitioner also

states that ‘“[a]dditional higher graduate education could substitute for work
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experience, and additional work experience/training could substitute for formal
education.” [/d.]

103. I disagree with this proposed definition. As an initial matter, I note that
Petitioner has provided virtually no justification for its proposal, which appears to
rest on its expert’s summary conclusion provided in his declaration. As such, it is
my understanding that it should be given little consideration. In contrast, I provide
a detailed analysis and justification for my proposed definition below.

104. 1 understand a POSITA is determined by looking at, among other
factors, (1) the educational level of the inventor, (2) the type of problems
encountered in the art, (3) prior art solutions to those problems, (4) the rapidity with
which innovations are made, (5) the sophistication of the technology, and (6) the
educational level of active workers in the field. I understand these factors are not
exhaustive, but are merely a guide to determining the level of ordinary skill in the
art. For example, the claimed subject matter can be compared to subject matter that
is typically taught in the relevant engineering curricula to provide guidance as to
what would constitute appropriate educational requirements for a person of ordinary
skill in the art.

105. In light of these considerations, as explained further below, a POSITA
pertinent to the 398 Patent would have a four-year degree in mechanical engineering
or a closely related field and at least one year of experience designing, developing,
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servicing, or operating fuel-powered machinery. Additional education could
substitute for professional experience, and significant work experience—such as
working with, servicing, or operating such machinery in the field—could substitute
for formal education.

106.  The *398 Patent describes technology at a level that someone with the
above education and work experience would understand. A POSITA, as described
above, would understand the different mechanical components and functionality of
fuel-powered machinery that are required to practice the claims of the 398 Patent.
They would have gained this understanding from either developing the components
and control systems for such machines, or from servicing and operating such
machinery in the field, which frequently requires knowledge of the machines to
perform maintenance and repairs consistent with the requirements of operator
manuals. Indeed, service manuals for such machinery assume that the reader is
familiar with the mechanical components and control systems and how they work,
at least at the level described in the *398 Patent.

107.  As mentioned above, I often find it useful to compare the claimed
subject matter to the subjects taught in engineering curricula. This comparison helps
guide the selection of the formal educational requirements. My requirement of a
four-year degree in mechanical engineering or a closely related field is based on my
experience teaching mechanical engineering students for more than 25 years. The

53 Champion - EX2133, Page 53 of 111

Generac Power Systems, Inc. v. Champion Power Equip., Inc.
IPR2025-01271





Case No. IPR2025-01271
U.S. Patent No. 10,697,398

material taught to mechanical engineering students covers the subject matter of the
claims of the ’398 Patent. For example, in the sophomore-level design class at
Georgia Tech students learn how to use a processor and sensors to control the actions
of an automated machine that includes pneumatic actuators controlled by electro-
mechanical valves. The ultimate power source for the pneumatics is a pressured air
tank whose fluid output goes through a regulator. The students utilize quick-connect
hose couplings to connect the various components of their pneumatic systems.

108.  During their senior year, mechanical engineering students complete a
capstone design project wherein they usually design, construct, and demonstrate a
prototype product. Such prototypes often utilize switches, valves, and various
mechanical assemblies. Therefore, mechanical engineering students would be able
to practice most of the claimed features, as well as understand how those features
would be combined and operate.

109.  The *398 Patent also includes components involving delivery of liquid
and/or gas to the engines. The detailed components of such systems, like carburetors
comprising float bowls, are not usually taught at the undergraduate level. Therefore,
my proposed definition of a POSITA includes the requirement of one year of
experience designing, developing, servicing, or operating fuel-powered machinery,

or in the alternative, substantial work experience in the field.
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110. Tam very familiar with the technology described in the 398 Patent. As
of the earliest priority date of the ’398 Patent, and well before, I qualified as a
POSITA under either parties’ proposed definition. My opinions in this declaration
are not impacted by the use of Petitioner’s proposed definition or Patent Owner’s
proposed definition of a POSITA.

IX. CLAIM CONSTRUCTION

111. I have reviewed the claims, specification, and file history of the *398
Patent.

112. I have been informed that in an IPR proceeding, only terms that are in
controversy need to be construed and only to the extent necessary to resolve the
controversy. In all cases, I have applied the ordinary and customary meaning of
claim terms, as understood by a POSITA, in my analysis provided herein.

X. CLAIMS 1-17, 19-22, AND 57-58 OF THE ’398 PATENT ARE NOT
INVALID

113. The Petition alleges nine (9) separate grounds in its invalidity
challenges. In this section I address the grounds related to Claims 1-17, 19-22, and
57-58 of the *398 Patent.

A. Ground 1: The ’398 Patent is Not Anticipated by the Workshop
Manual

114.  The Petition alleges that Claims 1, 3, 22, and 57 of the *398 Patent

claims are anticipated by the Workshop Manual. However, this allegation fails for
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at least the reasons that the Workshop Manual fails to teach: 1) a liquid fuel source
and a gaseous fuel source, i1) a gaseous fuel valve positioned along a gaseous fuel
line, and 1ii) attaching a liquid fuel cut-off to the carburetor. 1 address the failures
of the Workshop Manual on a limitation-by-limitation basis below.

1. Claim 1

115. Claim 1 of the ’398 Patent recites a “dual fuel engine” separately
comprising (1) “an engine operable on a gaseous fuel and a liquid fuel,” (2) “a liquid
fuel valve positioned along a liquid fuel line coupling the liquid fuel source to the
carburetor,” (3) “a gaseous fuel valve positioned along a gaseous fuel line coupling
the gaseous fuel source to the carburetor,” and (4) “a carburetor attached to an intake
of the engine to mix air and fuel and connect to a gaseous fuel source and a liquid
fuel source.” [EX1001, CI. 1.]

116.  Thus, a POSITA would have understood Claim 1 distinctly claimed the
state of the fuel (i.e., gaseous or liquid) at three separate locations: the source of the
fuel, the fuel /ine, and the engine.

117.  Specifically, the claims separately recite a gaseous fuel source, a
gaseous fuel line coupling the gaseous fuel source to the carburetor, and an engine
operable on gaseous fuel. Figure 4B of the "398 Patent (reproduced below) depicts
a gaseous fuel source (Propane Tank 68), a gaseous fuel line (Second Fuel Line 70)

and an engine operable on gaseous fuel (Engine 60).
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118.  Likewise, the claims separately recite a liquid fuel source, a liguid fuel
line coupling the liquid fuel source to the carburetor, and an engine operable on
liquid fuel. Figure 4B of the *398 Patent (reproduced below) depicts a liquid fuel
source (Gasoline Tank 32), a liquid fuel line (First Fuel Line 66) and an engine

operable on liquid fuel (Engine 60).
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119.  One of Petitioner’s own exhibits teaches that one of the functions of a
carburetor is the evaporation of gasoline. [EX1006, 7.] Specifically:

Liquid gasoline will not support rapid combustion without being
changed to a mist or broken down or atomized into tiny drops. When
liquid gasoline is introduced to the venturi, it is gasified by its collision
with the rapidly moving air mass. The atomized fuel then flows to the
intake manifold where the pressure is low, and any remaining liquid
gasoline evaporates further. Vaporization is finally completed with the
heat generated by the compression of the air-fuel mixture in the

cylinder.

120.  In light of this teaching (i.e., that liquid fuel is atomized, and partially
vaporized in the carburetor, further vaporized in the intake manifold, and completely
vaporized in the cylinder), a POSITA would have understood that the “operable on”
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requirement of Element [1.1] would have referred to the state of the fuel when it
reaches the carburetor/engine. Therefore, a POSITA would have understood that an
engine is “operable on” liquid fuel as claimed by the *398 Patent liquid fuel even if
the fuel is partially vaporized in the carburetor, intake manifold, or cylinder.

121.  This is consistent with the prosecution history of the *398 Patent.

122.  During prosecution of the *398 Patent, the examiner asserted that U.S.
Patent Pub. No. 2007/0137591 (“Sugimoto”) teaches “the engine operable on a
gaseous fuel and a liquid fuel (paragraphs 0085 — 0086 describes a first fuel in liquid
phase to gas, and a second gas fuel).” [EX1002, 180.]

123.  In response, Patent Owner stated that:

Sugimoto actually discloses “[t]he external fuel bottle 71 supplies the
second fuel gas in gas phase to the fuel gas pressure regulator 62” and
“[t]he fuel pressure regulator 62 functions as a vaporizer for vaporizing
the first fuel gas suppled thereto in liquid phase.” Sugimoto, 9 [0078].
Since the first fuel gas is vaporized by the fuel pressure regulator 62,
the first fuel gas and the second fuel gas are provided in a gaseous form
to the carburetor 18b. See Id. at § [0071]. As such, the Examiner has
not shown that Sugimoto discloses an engine operable on a gaseous fuel

and a liquid fuel.

[EX1002, 225.]
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124.  However, not only does the *398 Patent claim the state of the fuel at the
carburetor/engine—it also claims the state of the fuel (1) at the fuel “source” and (2)
in an intervening “line.”

i. Element [1.3]: “a carburetor attached to an intake of

the engine to mix air and fuel and connect to a gaseous
fuel source and a liquid fuel source”

125.  The Workshop Manual does not disclose “a carburetor attached to an
intake of the engine to mix air and fuel and connect to a gaseous fuel source and a
liquid fuel source.”

126.  Specifically, the Workshop Manual does not disclose a “gaseous fuel
source.”

127.  Asdiscussed above, the Workshop Manual describes a dual fuel engine
that draws fuel from two different liquid sources: Gasoline Tank (6) and LPG Tank
(14). [See § VII.A, above.]

128.  Petitioner explicitly maps the claimed liquid and gaseous fuels sources
to Gasoline Tank (6) and LPG Tank (14). [Pet., 28 (“The Workshop manual
discloses that the carburetor connects to a LPG tank (gaseous fuel source) and a
gasoline tank (liquid fuel source).”).]

129.  Petitioner’s annotations to the fuel system described in the Workshop

Manual are reproduced below.
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[Pet., 31 (annotations in original).]

130. However, the Workshop Manual explicitly teaches that LPG Tank (14)
is a source of liquid fuel, not gaseous fuel. [EX1012, 65 (“For LPG fuel, the liquid
fuel stored in the LPG tank (14) is sent to vaporizer (10)”) (emphasis added).]
Contrary to Petitioner’s representations, LPG is liquid fuel when leaving the fuel
source, and only becomes gaseous fuel after passing through the vaporizer, as

depicted by the below annotated figure:
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[EX1012, 65 (annotated).]

131.  The relative state of the Gasoline and LPG can be appreciated more
simply by considering the fuel system process timeline below, depicting liquid fuel
in blue and gaseous fuel in red. The diagram shows the liquid gasoline being
supplied to the carburetor, which then atomizes the gasoline and provides it to the
engine. The liquid LPG is vaporized into a gaseous state by the vaporizer, and then

passed through the carburetor to provide it to the engine.
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Gasoline Tank

LPG Cylinder

Fuel System Process.

132.  As explained in the prosecution history, the fact that the liquid fuel in
the LPG tank is converted to its gaseous state prior to reaching the carburetor is
pertinent for addressing Element [1.1] (“an engine operable on a gaseous fuel and a
liquid fuel”). However, that fact would not have led a POSITA to have understood
that the LPG tank was a gaseous fuel source. Rather, a POSITA would have viewed
both the Gasoline Tank (6) and LPG Tank (14) as liquid fuel sources which supply
liquid fuels that get converted into a gaseous state at subsequent points in the process.

133.  As further evidence that the Workshop Manual does not disclose a
gaseous fuel source, the presence of the vaporizer actually precludes LPG Tank (14)
from being considered a “gaseous fuel source.” For example, if an LPG tank was
used improperly such that LPG vapor exited the LPG tank and was sent to the
vaporizer, then the vaporizer could not function properly to generate an

appropriately-rich fluid flow into the carburetor. In such a case, the engine would
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die. In fact, this is exactly what happens when the LPG tank runs out of liquid LPG.
Therefore, the Workshop Manual does not disclose Element [1.3].

134. I note that the Petition attempts to distinguish the liquid propane in the
LPG tank from the liquid gasoline by stating, “While tank (14) contains LPG in both
liquid and vapor form, the Workshop Manual explains ‘[t]he liquid fuel is
evaporated in vaporizer and is sent to the DF [dual fuel] carburetor (8) as a gaseous
fuel.”” [Pet., 23-24.] However, the mere fact that the liquid fuel is vaporized before
reaching the carburetor has no impact on its state at the source.

135. In fact, virtually the same could be said about the gasoline fuel:
Gasoline tank (6) contains gasoline in both liquid and vapor form, but the gasoline
is atomized and vaporized prior to combustion. Therefore, the fact that liquid fuels
are stored in tanks that are not completely full at all times, (and therefore necessarily
contain some amount of fuel vapor), is irrelevant to the question of whether or not a
POSITA would have considered the fuel source to be a gaseous fuel source.

136. A POSITA would have considered a fuel source to be a gaseous fuel
source only if it was the source of gaseous fuel. Conversely, LPG Tank (14) is a

source of /iquid fuel, and is therefore not a gaseous fuel source.
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ii.  Element [1.5]: “a gaseous fuel valve positioned along a
gaseous fuel line coupling the gaseous fuel source to the
carburetor”

137. The Workshop Manual does not disclose “a gaseous fuel valve
positioned along a gaseous fuel line coupling the gaseous fuel source to the
carburetor.”

138.  Petitioner identifies “Gaseous Propane Line (b)” as the alleged
“gaseous fuel line.” [Pet., 30-31.]

139.  Petitioner likewise identifies the Workshop Manual’s “LPG Cut Off
Solenoid” (alternatively identified by numeral “(7)” on p. 65 and “(3)” on p. 68) as
the alleged “gaseous fuel valve positioned along a gaseous fuel line.” [Pet., 30-31.]

140.  Gaseous Propane Line (b) consists of a black fuel line, and is depicted
attaching to the carburetor (metallic) upstream of the LPG Cut Off Solenoid in the

annotated figure, below. [EX1012, 115.]
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[EX1012 (Workshop Manual) at p. 115 (annotated).]
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141.  Petitioner’s annotations identifying the alleged “gaseous fuel line”” and

“gaseous fuel valve” provide further clarity regarding the relationship between

Gaseous Propane Line (b) and the LPG Cut Off Solenoid, and are reproduced below:
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[Pet., 31 (annotations in original).]

142.  Specifically, Petitioner’s annotations make clear that LPG Cut Off
Solenoid (7) i1s not located along Gaseous Propane Line (b). Rather, Gaseous
Propane Line (b) is attached to the hose barb depicted at the top right of the below
diagram (below, left), and secured with a clip (below, right). Petitioner’s expert (Dr.
Morse) testified that this was a common way to secure a fuel line. [EX2127 (Morse
Depo. Tr.) at 109:11-110:8 (“It’s common to have a hose barb on the tank and then
an elastomeric fuel line that attaches to the barb, and typically with a clip to secure
it.”).] A “clip” is depicted in silver below, and is immediately adjacent Gaseous

Propane Line (b) (black).
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[Pet., 31 (annotations in original) (left); EX1012 (Workshop Manual) at p. 115
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143.  As shown, Petitioner identifies the LPG Cut Off Solenoid as being
located on the “gaseous fuel path,” which (while true) is irrelevant when analyzing
specific claim limitations requiring the valve be located along the gaseous fuel /ine.
Based on Petitioner’s annotated figure, LPG Cut Off Solenoid (3) is located after
Gaseous Propane Line (b), with several intervening components that gaseous fuel
passes through located between LPG Cut Off Solenoid (3) and Gaseous Propane
Line (b). Those intervening components are highlighted in green, in the annotated

figure below.
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144.  As further evidence, Petitioner’s analysis of Element [1.4] (requiring “a
liquid fuel valve positioned along a liquid fuel line”) is instructive.

145.  There, Petitioner identified the Workshop Manual’s “Gasoline Cock
(5)” as the claimed “liquid fuel valve” and “Gasoline Line (a)” as the claimed “liquid

fuel line.” [Pet., 29.] Petitioner’s annotations are reproduced below:
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146.  Unlike LPG Cut Off Solenoid (7) (identified with respect to Element

[1.5]), Gasoline Cock (5) is clearly positioned along the alleged liquid fuel line. For

example, the alleged fuel line continues both upstream and downstream of the

alleged fuel valve.

147. A similar configuration is also found with respect to the Workshop

Manual’s “LPG Shut Off Solenoid Valve (11)” which is positioned along “Liquid

Propane Line (c).” [EX1012, 65.] As shown above, on the right side of Petitioner’s

annotated diagram, the liquid propane line again continues both upstream and

downstream of the alleged fuel valve.
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148.  Conversely, LPG Cut Off Solenoid (7) identified with respect to this
element is located entirely downstream of Gaseous Propane Line (b), with other
intervening components positioned between Gaseous Propane Line (b) and LPG Cut
Off Solenoid (7).

149.  For at least the reasons set forth above, the Workshop Manual does not
disclose Element 1.5 (“a gaseous fuel valve positioned along a gaseous fuel line
coupling the gaseous fuel source to the carburetor.”).

2. Claims 3, 22

150.  Claims 3 and 22 depend from Claim 1, and are therefore not invalid for

the same reasons.

3. Claim 57

i. Element [57.7]: “attaching a liquid fuel cut-off to the
carburetor to close the fuel passage upon actuation of
the switch from liquid fuel to gaseous fuel”

151. The Workshop Manual does not disclose “attaching a liquid fuel cut-
off to the carburetor to close the fuel passage upon actuation of the switch from
liquid fuel to gaseous fuel.”

152.  The Petition’s purported analysis with respect to Element [57.7] merely
incorporates by reference §VII.A.1.g (referring to Element [1.6] (“a liquid fuel cut-
off incorporated into the carburetor to interrupt liquid fuel upon actuation of the

switch from liquid fuel to gaseous fuel”)). [Pet., 41.]
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153.  Elsewhere, Petitioner argues that “[i]t is inherent that the components
of the DF972 engine were assembled to form the engine, as their integration into a
functional system necessitates assembly steps.” [Pet., 35.]

154.  However, Petitioner explicitly argues that the Workshop Manual’s
“Gasoline Cut Off Solenoid is incorporated into the carburetor.” [Pet., 33.] Neither
the Petition, Dr. Morse’s declaration, nor the Workshop Manual itself include any
explicit disclosure of “attaching” the Gasoline Cut Off Solenoid to the carburetor.

B. Ground 2: The ’398 Patent is Not Obvious Over the Workshop
Manual in View of Matsushima, Yamamoto, and Olmr

155. Claims 2, 4-14, and 19-21 depend from Claim 1. Ground 2 does not
provide any additional analysis with respect to Claim 1. As such, these claims are
not invalid for the same reasons as Claim 1.

156.  Similarly, Claim 58 depends from Claim 57. Ground 2 does not provide
any additional analysis with respect to Claim 57. As such, Claim 58 is not invalid
for the same reasons as Claim 57.

157. Additional analysis with respect to specific dependent claims is

addressed below.
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1. Claim 2: “The dual fuel engine of claim 1, wherein the engine
is a pull start, batteryless engine.”

158. The Workshop Manual (alone or in view of Matsushima) does not
disclose or otherwise render obvious “The dual fuel engine of claim 1, wherein the
engine is a pull start, batteryless engine.”

159.  Petitioner concedes that the Workshop Manual discloses a DF972
engine with a battery start (as opposed to a pull start) and argues that a POSITA
“would have found it obvious to incorporate Matsushima’s recoil-starter 40 with the
DF972 engine.” [Pet., 41.] Specifically, Petitioner argues for replacing the battery
start with a pull start. [Pet., 41 (arguing that a POSITA would have found it obvious
to “incorporate a pull-start to start the DF972 engine in place of the battery.”).]

160. However, the Petition lacks sufficient motivation to replace the battery
start with a pull start.

161.  Specifically, Petitioner makes two statements regarding the alleged
motivation for replacing the Workshop Manual’s pull start with Matsushima’s recoil
starter. First, Petitioner argues that “[i]ncorporating a pull-start into the Workshop
Manual’s dual-fuel engine would improve reliability in cold or remote applications
and reduce costs.” [Pet., 41.]

162. However, Petitioner’s arguments are conclusory, and there is no

evidentiary support in either the Petition or Dr. Morse’s declaration that replacing
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the Workshop Manual’s battery start system with a pull start would improve its
reliability in cold or remote applications, or otherwise reduce costs. Moreover, given
that the Workshop Manual relies on powered solenoid valves for many applications,
it is unclear how removing the battery (which is used to power those valves) would
reduce costs, much less result in a functional device.

163.  Second, Petitioner argues that “Matsushima provides a blueprint for
implementing a recoil starter on an engine of similar displacement and layout.” [Pet.,
41.]

164. However, Petitioner does not provide any support for its implication
that Matsushima and the Workshop Manual disclose ‘“engine[s] of similar
displacement and layout.” [Pet., 41.] Matsushima teaches that its “invention relates
to a fuel injection system for an internal combustion engine for supplying fuel to an
intake system thereof, and more particularly to an electronically-controlled fuel
injection system of this kind which is adapted for use in small-sized engines
equipped with no battery.” [EX1029, 1:6-11 (emphasis added).] U.S. Patent No.
3,465,740 (cited by Matsushima as an appropriate “known type” of recoil starter)
provides further guidance, referring “particularly to rewind type pull-rope starters
for small internal combustions engines such as those commonly employed to power
lawn mowers, garden tractors, snow blowers and the like.” [EX1029, 4:63-68; see

also EX2128 (U.S. Patent No. 3,465,740), 1:36-40.]
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165. The Workshop Manual discloses a 962cc engine. [EX1012, &.]
Petitioner’s expert (Dr. Morse) testified that a 962cc engine such as the engine
disclosed by the Workshop Manual “would be a large engine” “[i]f you use it on a
lawn mower.” [EX2127 (Morse Depo. Tr.) at 130:9-131:15.] A POSITA would have
understood that a 962cc engine would have been substantially more difficult to start
with a pull-starter than the smaller engines contemplated by Matsushima.

166.  For example, a POSITA would have understood that the typical engine
for a lawn mower, garden tractor, snow blower, or similar device in 1990
(Matsushima’s priority date) would have been smaller than the Workshop Manual
by a large factor. [See e.g., EX2130 (U.S. Patent No. 4,707,017) at 5:7-18 (referring
to motorcycle engines over 170 cubic centimeters as “relatively large”).]

167. As an additional example, the Workshop Manual discloses a water-
cooled engine. [EX1012, 8.] Therefore, the pull start would have needed to turn the
water pump in addition to the engine itself, significantly increasing the difficulty of
pull-starting the DF972 engine.

168.  Petitioner’s conclusory analysis of the purported motivation to combine
the Workshop Manual and Matsushima is particularly deficient in light of Dr.
Morse’s deposition testimony. There, Dr. Morse repeatedly emphasized that the
particular characteristics of an engine are incredibly relevant when analyzing the
operation of said engine. [EX2127 (Morse Depo. Tr.) at 50:17-51:8 (agreeing that
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“the decision of how to configure the transfer piping and all the associated equipment
1s dictated by the specific application”); 67:2-9 (“[t]he specific problems that could
arise [from drawing liquid propane instead of gaseous propane] would depend on
the specific engine being evaluate and the specific configuration™); 121:6-15
(increased fuel pressure may or “may not be an advantage in all cases, depending on
how you’ve configured everything”); 122:15-123:3 (“the particular mass flow rate
of fuel is dictated by the specific configuration of the engine” and “the fluid
properties of the fuel and the configuration of the tank where the fuel is stored and
the configuration of the fuel line from the tank to the engine”); 176:4-13 (“certainly
the working fluid is something that is taken into account when designing a piping
system”)].

169. In light of Dr. Morse’s repeated emphasis on specific engine
characteristics and applications, his conclusory assertion of a motivation to combine
based on “similar displacement and layout” is particularly deficient, especially
where he provided no evidence that the engines in question actually had a “similar
displacement.”

170.  Finally, Petitioner’s analysis of a reasonable expectation of success is
deficient, at least because it does not account for the difficulties in adding a pull start
to a large, water-cooled engine. For example, Petitioner has not introduced any
evidence to establish that an operator would physically be able to start a 962cc water-
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cooled engine using a pull start. My opinion, based on at least 1) my education and
experience as a POSITA, i1) my understanding of the forces required to force an
engine revolution and initiate a compression/ignition cycle while manually
activating a dry water pump, and ii1) my many years of pull-starting lawn mowers,
chainsaws, and the like, is contrary to this suggestion. It would be, at minimum, very
difficult to pull start the large, water-cooled engine presented in the Workshop
Manual.

171.  Additionally, pull start engines often require priming the engine with
fuel and choking the air flow. However, Petitioner’s proposed combination removes
both the battery and electric start system from the Workshop Manual’s engines, and
the Workshop Manual does not disclose a manual choke or any mechanism to
manually prime the engine. As such, a POSITA would not have understood the
Workshop Manual’s engine to be operable with a pull start. For these reasons,
Petitioner’s proposed motivation to combine and reasonable expectation of success
analysis is not sufficient to render Claim 2 obvious.

2. Claim 4: “The dual fuel engine of claim 1, wherein the engine

is a pull-start engine having an electrical power generator to
supply electrical power”

172. The Workshop Manual (alone or in view of Matsushima) does not

disclose or otherwise render obvious “The dual fuel engine of claim 1, wherein the
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engine is a pull-start engine having an electrical power generator to supply electrical
power.”

173.  Once again, Petitioner argues that a POSITA would have found it
“obvious to combine Matsushima’s recoil-starter assembly with the [Workshop
Manual’s] DF972 engine.” [Pet., 43.] However, Petitioner does not identify a
motivation to combine Matsushima’s recoil-starter assembly with the Workshop
Manual’s DF972 engine. Instead, Petitioner incorporates its analysis with respect to
“§VIL.B.1” (referring to Claim 2).

174.  However, as discussed above, Petitioner’s analysis with respect to
Claim 2 refers to replacing the Workshop Manual’s battery start (and battery) with
Matsushima’s recoil-starter assembly. [See Claim 2 (“wherein the engine is a pull
start, batteryless engine”); Pet., 41 (arguing that a POSITA would have found it
obvious to “incorporate a pull-start to start the DF972 engine in place of the
battery.”).] Therefore, the Petition does not include any analysis of a motivation to
combine Matsushima’s recoil-starter assembly with the Workshop Manual’s DF972
engine (rather than install the recoil-starter assembly instead of the Workshop
Manual’s battery). Likewise, the Petition does not include any analysis of a
reasonable expectation of success regarding the same.

175.  Moreover, Petitioner’s incorporated motivation to combine analysis is
deficient for the same reasons as discussed with respect to Claim 2 (i.e., it relies on
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conclusory statements, lacks evidentiary support, and is contradicted by the record
evidence). [See §X.B.1, above.]

176.  Finally, there is no expectation of success for the proposed
combination. In fact, it is my opinion, based on my experience with pull-start
engines, that at POSITA would have expected failure when attempting the proposed
combination.

3. Claims 5-14
177.  Claims 5-14 depend from Claim 4, and are therefore not invalid for the
same reasons.
178.  Additional analysis with respect to specific dependent claims is
addressed below.
4. Claim 8: “The dual fuel engine of claim 6, wherein the

solenoid valve is normally open to provide liquid fuel to the
engine when the solenoid valve is unpowered”

179.  The Workshop Manual (alone or in view of Matsushima and/or Olmr)
does not disclose or otherwise render obvious “The dual fuel engine of claim 6,
wherein the solenoid valve is normally open to provide liquid fuel to the engine when
the solenoid valve is unpowered.”

180.  The “solenoid valve” referred to in Claim 8 is the “liquid fuel cut-off.”

[EX1001, CL 6.]
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181.  Petitioner concedes that the “liquid fuel cut-off” allegedly disclosed by
the Workshop Manual is normally closed. [Pet., 44 (“The Gasoline Cut Off Solenoid
is normally closed”).] Therefore, the Workshop Manual alone does not disclose this
limitation.

182. Instead, Petitioner argues that it “would have been obvious to a POSA
to use a normally-open solenoid, instead” of the Workshop Manual’s Gasoline Cut
Off Solenoid. [Pet., 44; see also Pet., 46 (arguing a POSITA “would have been
motivated to use Olmr’s normally-open solenoid rather than a normally-closed
solenoid based on the express teachings of Olmr.”).]

183.  According to Petitioner, a normally-open solenoid is preferred because
(1) “many small engines do not utilize a battery or other source of power for
starting,” and (2) “should the valve control circuit fail, the spool valve plunger 45
will fail in the normally open position allowing continued operation of the engine.”
[Pet., 46 (citing EX1007, 3:43-53).] As discussed above, Petitioner’s motivation to
combine analysis is deficient at least because it failed to consider specific
characteristic(s) of the engines in question, which Petitioner’s expert repeatedly
emphasized is important. [See §X.B.1, above.]

184. Moreover, as explained in additional detail below, Petitioner’s
proposed motivations are not applicable to the DF972 engine disclosed by the
Workshop Manual. Specifically, Petitioner has not established that the DF972
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engine is a “‘small” engine, as contemplated by Olmr, and thus, has failed to establish
that Olmr’s stated motivation is applicable to the DF972 engine. In fact, Olmr
teaches that it is applicable for “[s]mall internal combustion engines, such as those
used to power lawn and garden equipment.” [EX1007, 1:10-11.] As discussed above,
a POSTIA would have understood these types of engines to be much smaller than
those disclosed in the Workshop Manual. [See §X.B.1, above.] Conversely (and as
explained above), the Workshop Manual discloses a much larger and more complex
engine that includes a water cooling system and a vaporizer. [See §X.B.1, above.]

185.  Similarly, the DF972 engine disclosed by the Workshop Manual does
“utilize a battery or other source of power for starting,” thus explicitly rendering
Olmr’s stated motivation inapplicable. [EX1012, 8, 76-80 (referring to the
Workshop Manual’s battery and electrical system).]

186.  Moreover, Olmr does not relate to a dual fuel engine. As Petitioner
previously acknowledged, the Workshop Manual discloses a fuel select switch (8)
which determines whether current flows to the gasoline cut off solenoid (6) or the
LPG cut off solenoid (3):

With the fuel select switch (8) in the "GASOLINE" position "D" and
the main switch in the "ON" position, the battery current flows to the
gasoline cut off solenoid (6). Therefore gasoline fuel in the float

chamber flows to the mixing chamber.
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When the fuel select switch (8) is turned to the "LPG" position "E", the
battery current stops to the gasoline cut off solenoid (6) and flows to

the LPG cut off solenoid (3) and LPG shut off solenoid valve (9).

When the main switch (7) turned to the "OFF" position, the battery

current stops to the both of solenoids.

[EX1012, 68; see also Pet., 24-25.]
187.  Petitioner’s annotations of the pertinent Workshop Manual figures
(which detail which valve(s) are impacted by which position(s) of Fuel Select Switch

(8)), are reproduced below:

AT
(7

\JE/

(3) (4)

(8iFuel Select Switch

LPG Cut OFf ==t |

—f= o =
,_\D ~ | i3) Solenowd
"*-\._,_ ‘_ 1 - _ I

(6} Gasoline Cut Off e
O (9) Solenod ?

[Pet., 25 (citing EX1012, 68).]
188.  Given the overall structure and layout of the Workshop Manual’s

switching system, replacing the Gasoline Cut Off Solenoid with a normally-open
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solenoid (as allegedly suggested by Olmr) would render the resulting device
inoperable.

189.  The Workshop Manual teaches that “[w]hen the main switch (7) turned
to the ‘OFF’ position, the battery current stops to the both of solenoids.” [EX1012,
68.] Under Petitioner’s proposed combination, turning the main switch to “off”
would result in stopping current to the (now) normally-open Gaseous Cut Off
Solenoid, resulting in the solenoid opening and allowing gasoline to flow into the
carburetor. This is precisely the opposite of the desired result (i.e., no fuel reaches
the carburetor when the switch is “off”).

190.  Petitioner does not explicitly address this deficiency. Presumably,
Petitioner will argue that its conclusory assertion that the proposed combination
“would have involved a simple substitution and a rewiring of the DF972’s switch”
1s sufficient to resolve this deficiency. However, Petitioner does not explain at any
point what the proposed “rewiring” entails. In fact, generically asserting that a
POSITA would have been able to “rewire” the prior art to match the configuration
disclosed by the challenged patent—without any explicit disclosure of the “rewired”
configuration—is the very definition of hindsight.

191.  Regardless, the Workshop Manual’s inoperable “Off” switch is not the
only issue caused by Petitioner’s proposed combination. The Workshop Manual’s
“Fuel Select Switch” identified by Petitioner as allegedly anticipating Element 1.2
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(Pet., 24-25) operates by directing current either to the LPG Cut Off Solenoid or the
Gasoline Cut Off Solenoid, both of which are normally closed in the configuration
disclosed by the Workshop Manual. [EX1012, 68.] Petitioner’s proposed
combination suggests replacing the Workshop Manual’s Gasoline Cut Off Solenoid
with a normally open solenoid. [Pet., 44.] However, this also renders the DF972
Engine inoperable.

192.  Fuel Select Switch (8) functions by providing current either to Gasoline
Cut Off Solenoid (6) or LPG Cut Off Solenoid (3) (but not both simultaneously).
Due to the normally-closed configuration disclosed by the Workshop Manual, the
powered solenoid is the only open solenoid, and turning off main switch (7) removes
power from both solenoids and prevents any fuel flow into the carburetor.

Petitioner’s annotations of this configuration are reproduced below:

{7
t/’ .“;/

&/

(3) (4)

(8iFuel Select Switch

-

L E /: _ LPG cuujr;'-—'r?:'_’ |
\D ™\, )| @ Solenoid ..
- g
T-"& ff?-' |
|
LN
(6} Gasoline Cut Off -

O (9) Solenod ?

[Pet., 25 (citing EX1012, 68).]
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193.  Under Petitioner’s proposed modification (ostensibly based on the
teachings of Olmr) the Gaseous Cut Off Solenoid would be normally open, and the
LPG Cut Off Solenoid would be normally closed. Thus, when the Fuel Select Switch
(8) 1s in Position “D” (“Gasoline”) as shown above, on the left, current is provided
to the normally open Gasoline Cut Off Solenoid (meaning the solenoid is closed).
However, current is not provided to the normally closed LPG Cut Off Solenoid
(meaning the solenoid is also closed).

194.  Conversely, when the Fuel Select Switch (8) is in Position “E”
(“LPG”), current is provided to the normally closed LPG Cut Off Solenoid (meaning
the solenoid is open). However, current is not provided to the normally open
Gasoline Cut Off Solenoid (meaning the solenoid is also open).

195.  The impact of Fuel Select Switch (8) on the alleged Gaseous Cut Off
Solenoid and LPG Cut Off Solenoid under Petitioner’s proposed modification in

view of Olmr is represented in the table below:

Powered Solenoid | Gasoline Cut LPG Cut Off
Off Solenoid Solenoid
Position Position
Switch Position “D” | Gasoline Cut Off
(“GASOLINE”) Solenoid Closed Closed
Switch Position “E” LPG Cut Off 0 0
(“LPG”) Solenoid pen pen

196.  Simply put, under Petitioner’s proposed configuration, the Workshop

Manual’s engine either receives both fuels simultaneously when in Switch Position

85 Champion - EX2133, Page 85 of 111
Generac Power Systems, Inc. v. Champion Power Equip., Inc.
IPR2025-01271





Case No. IPR2025-01271
U.S. Patent No. 10,697,398

“D” (resulting in problematic engine “flooding”) [(EX1001, 8:29-40)], or receives
no fuel at all when in Switch Position “E”. Neither outcome is desirable. Once again,
Petitioner does not provide any explanation regarding how this problem would have
been resolved.

197.  Finally, Petitioner also makes the conclusory statement that “[a]lthough
the DF972 engine has a battery, a POSA would have been nonetheless motivated to
use this configuration to allow engine starting if the engine is modified to operate
without a battery or if the battery is dead.” [Pet., 46 (emphasis added).] Petitioner’s
conclusory motivation is improperly grounded in hindsight, and is therefore
deficient.

198.  Specifically, Petitioner’s proposed motivation is improperly grounded
in a hypothetical (“if the engine is modified to operate without a battery’”) which is
not true. As discussed above, Petitioner proposed replacing the Workshop Manual’s
battery with respect to Claim 2, but argued for “combin[ing] Matsushima’s recoil-
starter assembly with the [Workshop Manual’s] DF972 engine” when discussing
Claim 4. [Pet., 43.] Claim 8 depends from Claim 4 (not from Claim 2).

5. Claim 9

199. Claim 9 depends from Claim 8, and is therefore not invalid for the same

reasons.
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6. Claim 20: “The dual fuel engine of claim 1 further
comprising: a spring pushing the liquid fuel cut-off to
interrupt liquid fuel; and an actuating magnet coupled to the
carburetor to selectively pull the liquid fuel cut-off against
the spring away from a position interrupting liquid fuel”

200. The Workshop Manual (alone or in view of Matsushima and/or Olmr)
does not disclose or otherwise render obvious “The dual fuel engine of claim 1
further comprising: a spring pushing the liquid fuel cut-off to interrupt liquid fuel;
and an actuating magnet coupled to the carburetor to selectively pull the liquid fuel
cut-off against the spring away from a position interrupting liquid fuel.”

201.  Specifically, Petitioner concedes the Workshop Manual does not
disclose a spring. [Pet., 51 (“the Workshop Manual does not depict a spring in the
Gasoline Cut Off Solenoid”).] Nevertheless, Petitioner contends that a POSITA
“would understand the Gasoline Cut Off Solenoid has a spring” because “solenoid
valves (like the Gasoline Cut Off Solenoid) typically consist of a spring-plunger
design.” [Pet., 50-51.]

202.  However, Petitioner does not provide any support for its statement that
solenoid valves “typically” consist of a spring-plunger design, such that a POSITA
would have understood the depicted solenoid to disclose the claimed structure. In
fact, numerous other configurations of solenoid valves exist, and Petitioner’s expert

(Dr. Morse) concedes that “you don’t need to have a spring-plunger design to have

a solenoid valve.” [EX2127 (Morse Depo. Tr.) at 181:15-182:5.]
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203.  For example, U.S. Patent No. 8,631,972 (“Kessler”) teaches that
“Bistable solenoid or valves are known from the prior art. In order to change between
valve positions (open/closed), a bistable valve requires a pulse and then remains in
this position until a counter-pulse is transmitted to the valve.” [EX2131, 13:64-
14:50.] Kessler also discloses that Figure 19 (reproduced below) “is a schematic
representation of a cross-sectional view through an actuator 18 as a bistable

solenoid” which does not include springs. [/d., 29:3-13.]

61 o
?/
.E ? (LTI \\‘{:
EE

] //;HIIIIINIIIIII[ &\\\
\

AN e
L IR
Aénzf;nﬂnmu&\\

e e |

Figure 19

[EX2131 (Kessler), Fig. 19]
204.  Petitioner has not established that the mere disclosure of a “solenoid”
is sufficient to anticipate claim elements directed to a precise configuration of

solenoid.
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205.  Alternatively, Petitioner argues it would have been obvious to replace
the Gasoline Cut Off Solenoid with either (1) a solenoid structured like “the starter
solenoid for the DF972 engine” or (2) “Olmr’s cutoff solenoid.” [Pet., 51.]

206. However, Petitioner does not identify any motivation to replace the
Gasoline Cut Off Solenoid with either of the proposed replacements. For example,
Petitioner does not identify any deficiencies in the Gasoline Cut Off Solenoid, or
any benefits in either of the proposed replacements. Instead, Petitioner’s analysis is
entirely conclusory and unsupported.

7. Claim 21
207.  Claim 21 depends from Claim 20, and is therefore not invalid for the

Same reasons.

C. Ground 3: The ’°398 Patent is Not Anticipated by Nakafushi

208.  The Petition alleges that Claims 1, 3, 22, and 57 of the 398 Patent
claims are rendered invalid as anticipated by Nakafushi. However, this allegation
fails at least because Nakafushi does not teach: 1) the use of a liquid fuel source and
a gaseous fuel source, i1) a gaseous fuel valve positioned along a gaseous fuel line,
and 1i1) attaching a liquid fuel cut-off to the carburetor. I address the failures of

Nakafushi on a limitation-by-limitation basis below.
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1. Claim 1

209. As discussed above, a POSITA would have understood Claim 1
distinctly claimed the state of the fuel (i.e., gaseous or liquid) at three separate
locations: the source of the fuel, the fuel /ine, and the engine. [See §X.A.1, above.]

i. Element [1.3]: “a carburetor attached to an intake of

the engine to mix air and fuel and connect to a gaseous
fuel source and a liquid fuel source”

210. Nakafushi does not disclose “a carburetor attached to an intake of the
engine to mix air and fuel and connect to a gaseous fuel source and a liquid fuel
source.”

211.  Specifically, Nakafushi does not disclose a “gaseous fuel source.”

212.  As discussed above, Nakafushi describes a dual fuel engine that draws
fuel from two different sources of liquid fuel: Gasoline Tank 11 and LPG Cylinder
16. [See §VIIL.B, above.]

213.  Petitioner explicitly maps the claimed liquid and gaseous fuels sources
to Gasoline Tank 11 and LPG Cylinder 16. [Pet., 66 (“Nakafushi discloses a
carburetor 1 attached to the intake of the engine E, and the carburetor connects the
LPG cylinder and gasoline tank to the intake.”).]

214.  Petitioner’s annotations to the fuel system described in the Nakafushi

reference are reproduced below. Specifically, Petitioner’s annotations are
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misleading because Petitioner uses the same color to represent both gaseous and

liquid fuel states.

FIG. 1

7 (LPG Mixer)
2b

1B—

(Fuel Switching Switch)

1 (Carburetary

¢
_— S E (Engire)
Iz ._-ff_g
4 !

If !
| (intake Passaga) J_

10""“‘ 12 (Gasoline Supplying Means)

(Switching Means) 22 —=

[Pet., 66 (annotations in original).]
215. Contrary to Petitioner’s representations, LPG is liquid fuel when
leaving the fuel source, and only becomes gaseous fuel after reaching the vaporizer,

as depicted by the below annotated figure:
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FIG. 1
24
Gaseous S R
Fuel L v —
(Switching Means) 22 —~ E (Engine)
—

] (Intake Passage) l

1 O“ 12 (Gasoline Supplying Means)

il
LiCIUidT f/g%mmr) LGasolinelank ]
Fuel / ]
16 11

[EX1005, Fig. 1 (annotated)]
216.  The relative state of the Gasoline and LPG at various points in the
system can be appreciated more simply by considering the fuel system process

timeline below, depicting liquid fuel in blue and gaseous fuel in red.

Gasoline Tank

LPG Cylinder

Fuel System Process.
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217.  The diagram shows the liquid gasoline being supplied to the carburetor,
which then vaporizes the gasoline and provides it to the engine. Meanwhile, the
liquid LPG i1s vaporized into a gaseous state by the vaporizer, and then passed
through the carburetor to provide it to the engine.

218.  As explained in the prosecution history, the mere fact that the liquid
fuel in the LPG tank is converted to its gaseous state prior to reaching the carburetor
would not have led a POSITA to believe that the LPG tank was a gaseous fuel source.
Rather, a POSITA would have viewed both Gasoline Tank 11 and LPG Cylinder 16
as liquid fuel sources which supply liquid fuels that get converted into a gaseous
state at subsequent points in the process.

219.  As further evidence that Nakafushi does not disclose a gaseous fuel
source, the presence of the vaporizer actually precludes LPG Cylinder 16 from being
considered a ‘“gaseous fuel source.” For example, if an LPG cylinder was used
improperly such that LPG vapor exited the LPG tank and was sent to the vaporizer,
then the vaporizer could not function properly to generate an appropriately-rich fluid
flow into the carburetor. In such a case, the engine would die. In fact, this is exactly
what happens when the LPG cylinder runs out of liquid LPG. Therefore, Nakafushi

does not disclose Element [1.3].
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220. A POSITA would have considered a fuel source to be a gaseous fuel
source only if it provided gaseous fuel. Conversely, LPG Cylinder 16 provides liquid

fuel, and is therefore not a gaseous fuel source.

ii.  Element [1.5]: “a gaseous fuel valve positioned along a
gaseous fuel line coupling the gaseous fuel source to the
carburetor”

221.  Nakafushi does not disclose “a gaseous fuel valve positioned along a
gaseous fuel line coupling the gaseous fuel source to the carburetor.”

222.  Petitioner identifies “LPG supplying passage 13 as the alleged
“gaseous fuel line.” [Pet., 68-69.] Petitioner likewise identifies Nakafushi’s “LPG
cut valve 18 as the alleged “gaseous fuel valve positioned along a gaseous fuel
line.” [Pet., 68-69.]

223.  Petitioner’s annotations identifying the alleged “gaseous fuel line”” and

“gaseous fuel valve” are reproduced below:
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—-——

I
Gaseous fuel path B
I

(Switching Means) 22 —

[Pet., 69 (annotations in original).]

224.  Petitioner asserts that “LPG cut valve 18 is positioned on the LPG
supplying passage 13.” [Pet., 69.] However, contrary to Petitioner’s representations,
LPG cut valve 18 is not located along a gaseous fuel line coupling the gaseous fuel
source to the carburetor. As depicted in the annotated figure, below, LPG cut valve
18 is located between LPG cylinder 16 and vaporizer 14, and is therefore located

along a liquid fuel line (blue) and not a gaseous fuel line (red).
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[EX1005, Fig. 1 (annotated).]
225. For at least the reasons set forth above, Nakafushi does not disclose
Element 1.5 (“a gaseous fuel valve positioned along a gaseous fuel line coupling the

gaseous fuel source to the carburetor.”).

2. Claims 3, 22

226.  Claims 3 and 22 depend from Claim 1, and are therefore not invalid for

the same reasons.
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3. Claim 57

i. Element [57.7]: “attaching a liquid fuel cut-off to the
carburetor to close the fuel passage upon actuation of
the switch from liquid fuel to gaseous fuel”

227.  Nakafushi does not disclose “attaching a liquid fuel cut-off to the
carburetor to close the fuel passage upon actuation of the switch from liquid fuel to
gaseous fuel.”

228.  The Petition’s purported analysis with respect to Element [57.7] merely
incorporates by reference §VII.C.1.g (referring to Element [1.6] (“a liquid fuel cut-
off incorporated into the carburetor to interrupt liquid fuel upon actuation of the
switch from liquid fuel to gaseous fuel”)). [Pet., 77.]

229.  Elsewhere, Petitioner argues that “[i]t is inherent in Nakafushi that
these components were assembled to form the dual-fuel engine, as their described
integration into a functional system necessitates assembly steps.” [Pet., 72.]

230. However, Petitioner explicitly argues that Nakafushi’s control valve 23
is “incorporated into the carburetor.” [Pet., 70.] Neither the Petition, Dr. Morse’s
declaration, nor Nakafushi itself include any explicit disclosure of “attaching”

control valve 23 to the carburetor.
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D. Ground 4: The °398 Patent is Not Obvious Over Nakafushi in View
of Matsushima, Yamamoto, and Olmr

231.  Claims 2, 4-14, and 19-21 depend from Claim 1. Ground 4 does not
provide any additional analysis with respect to Claim 1. As such, these claims are
not invalid for the same reasons as Claim 1.

232.  Likewise, Claim 58 depends from Claim 57. Ground 4 does not provide
any additional analysis with respect to Claim 57. As such, Claim 58 is not invalid
for the same reasons as Claim 57.

233.  Additional analysis with respect to specific dependent claims is
addressed below.

1. Claim 2: “The dual fuel engine of claim 1, wherein the engine
is a pull start, batteryless engine.”

234. Nakafushi (alone or in view of Matsushima) does not disclose or
otherwise render obvious “The dual fuel engine of claim 1, wherein the engine is a
pull start, batteryless engine.”

235.  Petitioner argues that a POSITA would have found it obvious “to
incorporate a pull-start and an electrical power generator to supply electrical power
in place of Nakafushi’s battery.” [Pet., 77 (emphasis added).]

236. However, the Petition does not articulate a motivation to replace the
battery start with a pull start or a reasonable expectation of success of the same.

Instead, Petitioner suggests “the same reasons discussed above with respect to
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incorporating Matsushima’s pull-start assembly for use with the [Workshop
Manual’s] DF972 engine.” [Pet., 77 (citing §VIL.B.1).]

237. However, Petitioner’s prior analysis relates to the combination of
Matsushima and the Workshop Manual, not the combination of Matsushima and
Nakafushi, and Petitioner has not established that the same analysis is applicable to
Nakafushi.

238.  In fact, the evidence identified by the Petitioner supports the conclusion
that Petitioner’s analysis is not equally applicable to the Matsushima/Nakafushi
combination. First, Petitioner previously argued that “[i]ncorporating a pull-start
into the Workshop Manual’s dual-fuel engine would improve reliability in cold or
remote applications and reduce costs.” [Pet., 41.] However, Petitioner concedes that
Nakafushi does not disclose a use case for its engine at all, and as such, there is no
evidence that a POSITA would have looked to modify its engine for cold/remote
applications. [EX2127 (Morse Depo. Tr.) at 74:9-16 (acknowledging that “the
Nakafushi reference [does not] identif[y] a specific application for the engine it
discloses”).]

239. Likewise, Petitioner’s position is that Nakafushi discloses a
combination schematic diagram/flowchart for engine design, but does not disclose a
specific engine structure. [EX2127 (Morse Depo. Tr.) at 74:17-75:2 (“I don’t think
Nakafushi is limited to any specific engine displacement.”).] As such, given that
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Nakafushi does not disclose a specific structure, it is unclear how relying on
Matsushima could disclose a less costly structure.

240.  Second, Petitioner previously argued that “Matsushima provides a
blueprint for implementing a recoil starter on an engine of similar displacement and
layout [to the Workshop Manual].” [Pet., 41.] But again, Petitioner concedes that
Nakafushi does not disclose an engine of a specific displacement. [EX2127 (Morse
Depo. Tr.) at 74:17-75:2 (“I don’t think Nakafushi is limited to any specific engine
displacement”).] As such, it is unclear how analysis ostensibly comparing
Matsushima and the Workshop Manual is applicable to Nakafushi.

241.  Finally, Petitioner’s proposed motivation to combine is also deficient
for the same reasons set forth with respect to the Workshop Manual. [See §X.B.1,
above.]

242.  Petitioner’s reasonable expectation of success analysis is also deficient.
Specifically, a POSITA would not have had an expectation of success in modifying
Nakafushi in the manner suggested because the design of Nakafushi’s fuel control
valves 17 and 18, fuel switching switch 19, and switching means 22 are connected
to a battery 21. Those connections would be unpowered without a battery and would

not function the same before startup.
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2. Claim 4: “The dual fuel engine of claim 1, wherein the engine
is a pull-start engine having an electrical power generator to
supply electrical power”

243.  Nakafushi (alone or in view of Matsushima) does not disclose or
otherwise render obvious “The dual fuel engine of claim 1, wherein the engine is a
pull-start engine having an electrical power generator to supply electrical power.”

244.  Once again, Petitioner argues that a POSITA would have found it
“obvious to incorporate Matsushima’s recoil-starter assembly and electrical power
generator with Nakafushi’s engine.” [Pet., 77.] However, Petitioner does not identify
a motivation to combine Matsushima’s recoil-starter assembly and electrical power
generator with Nakafushi’s engine. Instead, Petitioner incorporates its analysis with
respect to a “§VIL.D.1” (referring to Claim 2). This is insufficient for several reasons.

245.  First, as discussed above, Petitioner’s Claim 2 analysis merely
incorporated the motivation to combine and reasonable expectation of success
analysis with respect to the Workshop Manual (a different reference). But, Petitioner
did not establish that the Workshop Manual and Nakafushi are sufficiently similar,
such that the same motivation and expectation of success should apply. [See §X.D.1,
above.]

246.  Second, Petitioner’s Workshop Manual analysis (which is then
incorporated into Claim 2, and then again into Claim 4) does not reference

incorporating Matsushima’s electrical power generator into the Workshop Manual
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(presumably because Petitioner asserts that the Workshop Manual already has an
electrical power generator). [Pet., 43 (alleging that “[t]he Workshop Manual
discloses an electrical power generator, powered by operation of the DF972
engine”).] As such, Petitioner has not even attempted to identify a motivation to
combine Matsushima’s alleged electrical power generator with Nakafushi’s engine
(nor a reasonable expectation of success in accomplishing the same).

247.  Finally, Petitioner’s proposed motivation to combine and reasonable
expectation of success analysis is also deficient for the same reasons set forth with
respect to Claim 2 and the Workshop Manual. [See §§X.D.1; X.B.1-2.]

3. Claims 5-14

248.  Claims 5-14 depend from Claim 4, and are therefore not invalid for the
same reasons.
249.  Additional analysis with respect to specific dependent claims is
addressed below.
4. Claim 8: “The dual fuel engine of claim 6, wherein the

solenoid valve is normally open to provide liquid fuel to the
engine when the solenoid valve is unpowered”

250. Nakafushi (alone or in view of Matsushima and/or Olmr) does not
disclose or otherwise render obvious “The dual fuel engine of claim 6, wherein the
solenoid valve is normally open to provide liquid fuel to the engine when the

solenoid valve is unpowered.”
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251.  Petitioner maps the “solenoid valve” referred to in Claim 8§ to
Nakafushi’s “control valve 23” and concedes that “[t]he control valve 23 of
Nakafushi is normally closed.” [Pet., 81.] Therefore, Nakafushi alone does not
disclose this limitation.

252. Instead, Petitioner argues that it “would have been obvious to a POSA
to configure it as a normally-open solenoid for the same reasons discussed above
with respect to the [Workshop Manual’s] DF972 engine.” [Pet., 81-82 (citing
§VILB.6).]

253.  However, Petitioner has not established that any alleged motivation to
combine the Workshop Manual and Olmr is equally applicable to Nakafushi and
Olmr.

254.  For example, Petitioner does not address the differences between the
power systems disclosed by the Workshop Manual and Nakafushi. [Compare
EX2127 (Morse Depo. Tr.) at 104:7-13 (testifying that Nakafushi’s “gasoline cut
valve 17 and the LPG cut valve 18 are both normally open™) with id. at 143:5-15
(testifying that the Workshop Manual’s “valve 6” and “valve 3” are normally
closed”); see also id. at 102:12-103:3 (referring to Nakafushi’s power system as “a
little trickier than I first thought”).] Notably, Petitioner does not explain how

Nakafushi’s “normally open” LPG cut valve 18 results in an operable engine, given
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that a normally open valve would allow propane to pass through the system even
when not powered.

255. Regardless, Petitioner’s proposed motivation to combine is also
deficient for the same reasons set forth with respect to the Workshop Manual. [See
§X.B.4, above.]

5. Claim 9

256.  Claim 9 depends from Claim 8, and is therefore not invalid for the same
reasons.

6. Claim 20: “The dual fuel engine of claim 1 further
comprising: a spring pushing the liquid fuel cut-off to
interrupt liquid fuel; and an actuating magnet coupled to the
carburetor to selectively pull the liquid fuel cut-off against
the spring away from a position interrupting liquid fuel”

257. Nakafushi (alone or in view of Matsushima and/or Olmr) does not
disclose or otherwise render obvious “The dual fuel engine of claim 1 further
comprising: a spring pushing the liquid fuel cut-off to interrupt liquid fuel; and an
actuating magnet coupled to the carburetor to selectively pull the liquid fuel cut-off
against the spring away from a position interrupting liquid fuel.”

258.  First, Petitioner relies on Olmr’s solenoid, but does not identify a

motivation to replace Nakafushi’s control valve 23 with Olmr’s solenoid, nor a

reasonable expectation of success with respect to the same. [Pet., 85.]
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259.  Presumably, Petitioner will attempt to rely on the alleged motivation
discussed with respect to Claim 5. [Pet., 79-80.] However, Claim 20 does not depend
from Claim 5, and Petitioner did not incorporate its analysis.

260. Regardless, Petitioner’s Claim 5 does not actually identify a motivation
to replace Nakafushi’s cut valve 23 with Olmr’s solenoid. For example, Petitioner
does not identify any deficiencies in cut valve 23, or any benefits in the proposed
replacement. Instead, Petitioner’s analysis is entirely conclusory and unsupported.

7. Claim 21

261.  Claim 21 depends from Claim 20, and is therefore not invalid for the
same reasons.

E. Ground 5: The °398 Patent is Not Anticipated by Holzapfel

262.  The Petition alleges that Claims 1 and 15-16 of the *398 Patent are
invalid as anticipated by Holzapfel. However, this allegation fails at least because
Holzapfel does not teach: 1) the use of a liquid fuel source and a gaseous fuel source,
and ii) a liquid fuel valve positioned along a liquid fuel line. I address the failures

of Holzapfel on a limitation-by-limitation basis below.
1. Claim 1
263.  Asdiscussed above, POSITA would have understood Claim 1 distinctly
claimed the state of the fuel (i.e., gaseous or liquid) at three separate locations: the

source of the fuel, the fuel line, and the engine. [See §X.A.1, above.]
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i. Element [1.3]: “a carburetor attached to an intake of
the engine to mix air and fuel and connect to a gaseous
fuel source and a liquid fuel source”

264. Holzapfel does not disclose “a carburetor attached to an intake of the
engine to mix air and fuel and connect to a gaseous fuel source and a liquid fuel
source.”

265.  Specifically, Holzapfel does not disclose a “gaseous fuel source.” As
discussed above, Holzapfel describes a dual fuel engine that draws liquid fuel from
two different sources: main liquid supply tank 15 and fuel supply tank 16. [See
§VII.C, above.]. Both of these tanks supply liquid fuel, as illustrated below in an
annotated version of Holzapfel Figure 1, wherein fuel in the liquid state has been

highlighted in blue and fuel in a gaseous state has been highlighted in red.

Gaseous
Fuel

17
16 L
«T I
[ @© ] |
T I/ " ]
/ j JEESI -
o,
Liquid
Fuel
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Holzapfel Fuel System Shown in Fig. 1 (Annotated to Show Liquid and
Gaseous States of the Two Fuels).]

266.  Petitioner explicitly maps the claimed liquid and gaseous fuels sources
to main liquid supply tank 15 and fuel supply tank 16. [Pet., 95 (“Holzapfel discloses
carburetor 5 that is attached to intake manifold 3, and that connects gaseous supply
tank 16 and liquid supply tank 15.”).] However, Holzapfel explicitly teaches that
“From tank 16 there extends a suitable gaseous fuel supply tube 17 extending to the
bottom of the tank 16, so as to draw off the liquid and not gas.” [EX1009, 2:12-16
(emphasis added).] Furthermore, Holzapfel teaches that this fuel remains in the
liquid state until it “changes to a gas on the release of pressure.” [Holzapfel, 2:125.]
A POSITA would have known that pressure was not released on this fuel until it
entered the heat exchanger 20 and the pressure reducing valve 24.

267.  Holzapfel explicitly teaches that fuel supply tank 16 does not supply
gaseous fuel. A POSITA would have considered a fuel source to be a gaseous fuel
source only if it provided gaseous fuel. Conversely, fuel supply tank 16 provides
liquid fuel, and is therefore not a gaseous fuel source. [See §X.A.1, above.]

ii.  Element [1.4]: “a liquid fuel valve positioned along a

liquid fuel line coupling the liquid fuel source to the
carburetor”

268.  Holzapfel does not disclose “a liquid fuel valve positioned along a

liquid fuel line coupling the liquid fuel source to the carburetor.”
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269.  Petitioner identifies “Fuel supply line 12 as the alleged “liquid fuel
line.” [Pet., 97-98.]

270.  Petitioner likewise identifies Holzapfel’s “needle valve 9” as the
alleged “liquid fuel valve positioned along a liquid fuel line.” [Pet., 97-98.]

271.  Petitioner’s annotations identifying the alleged “liquid fuel line” and

“liquid fuel valve” are reproduced below:

Needle valve 9

79—

[Pet., 98 (annotations in original).]
272.  Petitioner’s annotations make clear that needle valve 9 is not located
along Fuel supply line 12. Specifically, Holzapfel discloses an intervening inlet
connection 11 and passage 10 between fuel supply line 12 and needle valve 9.

273. For at least the reasons set forth above, Holzapfel does not disclose

Element [1.4].
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2. Claims 15-16

274. Claims 15-16 depend from Claim 1, and are therefore not invalid for

the same reasons.

XI. CLOSING

275.  Ideclare that all statements made herein of my own knowledge are true
and that all statements made on information and belief are believed to be true; and
further that these statements were made with the knowledge that willful false

statements and the like so made are punishable by fine or imprisonment, or both,

under Section 1101 of Title 18 of the United States Code.

May 26, 2026
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