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Paul Sorkin _ _ _ _
 Industry experience as a Manufacturing and Quality Engineer

« Suffolk University Law School
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Who'’s in the Audience? Raise your hand if:

« you're a named inventor on an issued patent either at MIT or
elsewhere

Massachusetts Institute of Technology



Who'’s in the Audience? Raise your hand if:

« you're a named inventor on an issued patent either at MIT or
elsewhere

e you're a named inventor on a pending, i.e., filed, patent
application either at MIT or elsewhere
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Who'’s in the Audience? Raise your hand if:

« you're a named inventor on an issued patent either at MIT or
elsewhere

e you're a named inventor on a pending, i.e., filed, patent
application either at MIT or elsewhere

« you're named on a disclosure that has been submitted to the
MIT TLO but has not yet been filed
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Who’s in the Audience?

Massachusetts Institute of Technology

Raise your hand if:

« you're a named inventor on an issued patent either at MIT or
elsewhere

e you're a named inventor on a pending, i.e., filed, patent
application either at MIT or elsewhere

 you're working on, i.e., you're involved with, a disclosure that
has been submitted to the MIT TLO but has not yet been filed

« you're going to be working on, or involved with, a disclosure
that will be submitted to the MIT TLO and (of course) you
want to understand what will happen so you can make it as
successful a process as possible



“Whoever invents or discovers any new and useful process,
machine, manufacture, or composition of matter, or any new
and useful improvement thereof, may obtain a patent
therefor...” 35 USC §101

Patent:

A property right granted to an inventor in exchange for teaching
how to make and use the invention

Massachusetts Institute of Technology



What Can Be Patented? “...any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement
thereof,...”35 USC §101

Pretty much anything...

But NOT:
laws of nature,
physical phenomena,
abstract ideas, or
anything directed to a judicial exception

Massachusetts Institute of Technology



What Is the Patent Right?

Massachusetts Institute of Technology

“...the right to exclude others from making, using, offering for
sale, or selling the invention...” 35 USC 8154

A limited duration property right granted to an inventor in
exchange for teaching how to make and use the invention

Patent owner receives:
Right to exclude, i.e., a “negative” right
Real property or “Intellectual Property”
Can be sold, licensed, pledged as collateral, inherited

Patent rights are geographically bound, i.e., US patent effective
only in US, German patent in Germany, etc.
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Where Does Patent
Protection Originate?

“The Congress shall have power...to
promote the progress of science and useful
arts, by securing for limited times to authors
and inventors the exclusive right to their
respective writings and discoveries.”

US Constitution Article 1, Section 1, Clause 8

Massachusetts Institute of Technology

 Exclusive and limited time is reward for
inventor’s contribution

« To encourage innovation by others
building upon the ideas

 Benefit to society

« When patent expires, falls into public
domain, for anyone to practice

11



MIT TLO

Massachusetts Institute of Technology

MIT is driven by its mission to make a better world, through
education, research and innovation

Technology transfer is the movement of knowledge and
discoveries to the general public

MIT’s Technology Licensing Office (TLO):

« Strategically evaluates disclosures from faculty and researchers
» Determines which ones will be protected and commercialized
« (NOT all disclosures will be pursued)

* Licenses MIT-owned intellectual property to start-ups or
corporations

12



TLO Evaluation Factors
(Technology & Market)

Massachusetts Institute of Technology

« What problem does the technology solve?
* s it a disruptive solution or incremental improvement?
* Is it patentable?

* Is the technology jointly owned?
* Is there an obligation to a third party, e.g., a sponsor?
» Are companies interested in externally developed solutions?

13



Learn more about the TLO

Massachusetts Institute of Technology

IAP 2024 » n Of MIT

© Wednsesday, January.17, 2024 at 1:45pm

¢ Building 4, 149
182 MEMORIAL DR (REAR), Cambridge, MA 021

Have you ever viBndered Yoy technology that’s developed in academic institutions
is converted into a product§pr the public? This process is known as technology
transfer, and tech transfer professionals at research organizations all over the
world evaluate new inventions, protect intellectual property, and license the
technology to third parties, such as start-up ventures or existing companies, for
development and commercialization.

At MIT, the Technology Licensing Office (TLO) supports MIT inventors throughout
this process and plays a vital role in the entrepreneurial ecosystem.

You'll hear from Lauren Foster and Deirdre Zammit, Associate Directors of the
TLO, about the strategic approach MIT takes to move innovations from the bench
to the marketplace.
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U.S. PATENTS

Massachusetts Institute of Technology
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Therffore; Mas CUneted « Feates

grants to the person(s) having title to this patent the right to exclude others from making,
using, offering for sale, or selling the invention throughout the United States of America or
importing the invention into the United States of America, and if the invention is a process,
of the right to exclude others from using, offering for sale or selling throughout the United
States of America, products made by that process, for the term set forth in 35 U.s.C. 154(a)(2)
or (c)(x), subject to the payment of maintenance fecs as provided by 35 v.s.c. 41(b). See the
Maintenance Fee Notice on the inside of the cover.

A ey

DirecTor oF THE UNITED STATES PATENT AND TrADEMARK OFFICE
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Plant Patent a2 United States Plant Patent (0 Patent No:  US PP35,529 P2

Spil 45) Date of Patent: Dec. 5, 2023
(54) ECHINACEA PLANT NAMED ‘IFECSSWHIB’ (58) Field of Classification Search
(50) Latin Name: Echinacea hybrida See application file for complete search history.
Varietal Denomination: IFECSSWHIB
(56) References Cited
(71) Applicant: INNOFLORA PLANT BREEDING
B.V., Heerhugowaard (NL) PUBLICATIONS
N eW an d d I Sti n Ct | ant (72) Inventor: Glenn Spil, Zuidermeer (NL) CPVO Application Consulation (version 4.9.13); citation for
p ) ‘IFECSSWHIB’. Retrieved from the Internet on Jun. 20, 2023.*
. . (73)  Assignee: INNOFLORA PLANT BREEDING
Invented or discovered, BV, Heerhugowanrd (NI ) “ cited by cxaminer
asexu al I repro d u Ced (*) Notice:  Subject to any disclaimer, the term of this ~ Primary Examirer — Susan McCormick Ewoldt
y p ) patent is extended or adjusted under 35 (74) Attorney, Agent, or Firm — C. Anne Whealy
. . U.S.C. 154(b) by 0 days.
|nC| u d | ng (57) ABSTRACT
(21) Appl. No.: 18/114,839 A new and distinct cultivar of Echinacea plant named
1 1 ) ‘IFECSSWHIB’, characterized by its relatively compact and
C U |t|Vated S p O rtS y m U tan tS y h yb Il d S y an d (22) Filed: Feb. 27, 2023 upright plant habit; moderately vigorous to vigorous growth
. habit; freely branching habit; strong flowering stems;
n eWIy fo u n d S eed I | n g S (51) Int. ClL numerous single-type inflorescences with white-colored ray
AO0LH 5/02 (2018.01) florets and bright yellow green-colored receptacle spines;
AOIH 6/14 (2018.01) and good garden performance.
(52) US.CL
USPC e Plt./428 2 Drawing Sheets

NOT a tuber propagated plant or a plant found
In an uncultivated state

Massachusetts Institute of Technology 16



Design Patent

For a new, original, and ornamental design
embodied in or applied to an article of

manufacture

Design Patents are in effect for 15 years from

date of issuance

Massachusetts Institute of Technology

az United States Design Patent .o, Patent No.: US D887.498 S

Vandiver et al.

45y Date of Patent: &+ Jun, 16, 2020

(54 EDUCATIONAL BUILDING BLOCK SYSTEM
T MODEL AMING ACIH AND PROTEIN
ASSEMBLY STRUCTURES

(71} Applicant: Massachusetts Institute of
Technology, Cambridge, MA (1I5)

(72} Inventors: John Kim Vandiver, Lexingion, MA
(175); Kathleen M. Vandiver,
Lexington, MA (LIS}

(73} Assignee: Mussachuseits Instituile of
Technology, Cambridge, MA (115)

(**}  Term: 15 Years
(21} Appl. Moo 290597190

(22 Filed: Mar 15, 2017

(51} LOC {12 CL cciisiiiicisnsmnisissssamine. 2140
(32} U5, Ol
LISPC e INZLMEA; D962

(28} Field of Classitication Search

UspPC DZL4E3, 484505 [ W59-62
(Continnedy
(546) References Ched
U8, PATENT DOCUMENTS
1Ak 103 A * IXI9M Bran o GUEBE 2326
434/ 25D
3290714 A 96T Klote

(Continued §
FOREIGN PATENT DOCTUMENTS
CA 1546668 Al LL2D0T
OTHER PUBLICATIONS
International Search Report and the Written Opinion of the Inter-

national Searching Avthonity, Intfermatienal Application Mo, PCT
S0 7022430, 11 pages, hum, 9, 2017

(Continued )

Primary Examiner — Cynthia M. Chin

(T4) Anarmey. Agent, or Firm — Sunstein LLP

{57 CLAIM

The omamental design for an educational building block
system o model amine acid and peotein assembly structures,
as shown snd described

DESCRIFTION

FIG. 1 is a top view of o building block assembly modeling
an amine il

FIG. 2 is a bottom view of the building block assembly of
FIGe 1.

FIGr. 3 is a night side view of the bullding block assembly of

Flt 1

FIGr 4 s a lefi side view of the building block sssembly of

FlGr 1.

FIr. 5 is a fromt view of the building block assembly of FIG.

1.

FICr. @ is a back view of the building block pssembly of FIG,

1.

FIGG. 7 is a perspective view of the building block assembly

of FIG. 1.

FIi. 815 a front view of a building block modeling an amine

end of anm amino acid.

FIG. 9 is a back view of the building block of FIG. 8,

FIG. 10 s a top view of the building block of FIG. 8.

FIG 11 is a bottom view of the building block of FIG. §.

FIG. 12 is a lefi view of the kuilding block of FIG. &

FIG. 13 is a right view of the building bleck of FIG. 8.

FIG. 14 s a perspective view of the building block of FIG,

8.

FIGe. 15 is a perspective view of the building block of FIG.

8

FIG. 16 38 @ front view of @ building block modeling an acud

end of an amino acid.

FIG. 17 is a back view of the building Block of FIG, 16,

FIG. 18 is a top view of the building block of FIG, 16,

FIG. 19 is o bottom view of the building block of FIG. 16,

FIG. 24b is & right view of the building block of FIG. 16,

FIG. 20 is a lefi view of the building block of FIG. 16
(Comtinwed )
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Utility Patent

Granted for the invention of a new and useful
process, machine, manufacture, or
composition of matter, or a new and useful
Improvement thereof

Most MIT patents are utility patents

Once issued, effective for 20 years from filing

date
The enforceable term is shortened by
time pending at USPTO

US patents issue on Tuesdays

Massachusetts Institute of Technology

United States Patent

(12} (i Patent No.:  US 11,749,247 B2
Wang et al. 45y Date of Palent: *Sep. 5, 2023
(54} ENERGY EFFICIENT SOUMNDPROOFING (52) UE CL
WINDOW RETROFITS ChRC . GFIOK TIAG6R (2001301 8328 7027
L) BE2E TAX (201301 BI28 9045
(71} Applicant: Massachusetts Instituie of 2013015
Technology, Cambridge, MA (LI5) (Continued )
(58)  Field of Classification Search
(72} loventors: Evelyn N, Wang, Cambridge, MA CRC e, BAZB T2 B32B 226A126
(LS} Gang C] h("'ll Carlisle, MA (US), e <|[|]-J|Lu1mn f:l|.(. I:ur complets search history,
Xuanhe Zhao, Allston, MA (LIS Eli
M. Strobach, Clear Lake, W1 (US); (560 References Cited
Bikramjit S. Bhatia, Cambridee, MA A ) _—
(US): Lin #hao, Revere, MA (US) LS. PATENT DOCUMENTS
Sungwae Yang, Chottanooga, TN {US)y 4 . .
= - . - - GLOEGRE A SIIUEG Tews al.
! ‘.‘l;:"m"t“l ‘,"‘“L""]I]i“- M MA 6452014 BI 122002 Rolison <t ol
TS odper, Hoslen, K (Conti -l
haoting Lin, Cambridge, hMA (Continucd)
FOREIGN PATENT DOCUMENTS
(T3} Assignee: Massachuseits Instituie of N 201416371 Y 32010
Technology, Cambridge, MA (L15) N IOIERSA03 1 S
(Comtinwed )
[ *} Motice: Subject to any disclaimer, the term of this
|L1:3:.EL1 T;-.;:_e:;':ll;:‘h:n:lnnir adjusted under 335 OTHER PURLIC ATTONS
S 154 by O days.
“This st is subicec o terminal dis “Aeropel insulation for buildings,” accessed Ohr. 22, J01HE at
!’ patcnt 15 subject to a terminal dis- it pes: S wenowedesigningbuilding s coonkwiki' Aerogel _insulation For
elaimer huildings, 4 pages.
(21} Appl. Mo 17/507,491 (Comtinued)
- Frimary Examiner — Elizabeth B Mulvoney
(22} Filed: et 2, 2021 - -
. e el 2l (T4) Avtorney, Agent, or Firm — Goodwin Procter LLP
5 o
[65) Prior Publication Data 57 ARSTRACT
US 202241223130 Al Jul. 14, 2022 Deseribed berein are window retrofits including a meno-
. lithie silica merogel slab having m average haze value of
Reluted U5, Application Data <8% ps ealeulated in pceordance with \‘\IM stndoml
(63} Continustion of application Ne. 167394447, filed on D1003-13 and (i) a U-factor of =<0.5 BT pand a
Apr. 25, 2019, now Pat. Ne. 11,170,750, transparent polyer Lllbl-_|\\-|1|_ woaber i pressure
L ) of =] atmosphere, whergin the monolithic silica acrogel slak
{Continued} is encapsulated in the transparent polymer envelope. The
. monolithic serogel slab can have a tmnsmitance =94% m 8
(51} I;;J:?IWZ (3006.001 mm thickness, The window retrofit can be bonded to a glass
- : »M sheot.
IR 11168 {2006, ) ’

(Continued)

33 Claims, 19 Drawing Sheets
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Types of U.S. Utility
Patent Applications

Massachusetts Institute of Technology

Provisional

Nonprovisional

Published application

Patent Cooperation Treaty (PCT) application

19



Provisional Automatically expires 12 months from filing date
Patent Application Provides a “priority date D,”

OFTEN filed to maintain novelty before:

a paper is published,;
thesis publication;
trade show;
offer for sale;
discussions not covered by NDA; or
other public disclosure
NOT examined and NOT published

No such thing as a Provisional Patent

CANNOT assert infringement of a provisional patent application

CAN be conveyed, sold, pledged, etc.

CAN mark items as “patent pending” or “patents applied for”

Massachusetts Institute of Technology



Nonprovisional
Patent Application

Massachusetts Institute of Technology

IS examined on its merits

WILL BE published 18 months from its earliest priority date

Unless specifically request non-publication at filing

Must have at least one claim

21



Published Published Patent Application is NOT a granted Patent
Patent Application

Nonprovisional application publishes 18 months after filing date
Publish on Thursdays
The proceedings at USPTO then available online for all to see

Tip: If you see a report on a Thursday about a “patent,” most
likely it is this publication and not an issued patent

Massachusetts Institute of Technology 22



Patent Cooperation Treaty
(PCT) Application

Massachusetts Institute of Technology

Central “clearinghouse” for seeking patent protection in
countries around the world

File in a Recelving Office and then proceed to other
jurisdictions

Most industrial nations are members

Patent harmonization

Must be filed within one year from a previously filed
application to enjoy the earliest priority date

Then all applications descended from it, enjoy that earlier
priority

*Generally, MIT only pursues patent applications outside
US if licensed because it is very expensive ($$$9%)

23



Waltham Watch Company

- A, ATUNE,
WATCH,
APPLIOATION FILED DEC. 3, 1908,

940,117. : | Patented Nov, 16, 1909,

Massachusetts Institute of Technology



Massachusetts Institute of Technology

The Right to Exclude

(It's All About the Claims?*)

*Apologies to Meghan Trainor

25



Remember

Massachusetts Institute of Technology

“...the right to exclude others from making, using, offering for
sale, or selling the invention...” 35 USC 8154

So, how does a patent define what others are excluded from
doing?

26



Claims Define What
Others Cannot Do

Massachusetts Institute of Technology

nz United States Patent

Wang et al.

(1) Parent No.:
45) Date of Patent:

US 11,749,247 B2
*Sep. 5, 2023

(54)

(71}

(72}

(21}
(22}

(65}

(63}

(511

ENERGY EFFICIENT SOUNDFROOFING
WINDOW RETROFITS

Applicant: Massachusetts Institute of
Technology, Cambridge, MA (L1%)

Inventors: Evelyn N. Wang, Cambridge, MA
(US) Gang Chen, Carlisle, MA (US)
Xuanhe Zhao, Allston, MA (US): Elise
M. Strabach. Clear Lake, W1 (UE)
Bikramjit 5. Bhatia, Cambridge, MA
(U8 Lin Zhao, Revere, MA (US)
Sungwas Yang, Chattanooga, TH (USg
Lee Al Weinstein, Somerville, MA
(1755 Thomas A, Cooper, Bosion, MA
(US): Shaoting Lin, Cambridge, MA
(L5)

Assignee: Massachusents Institute of

Technology, Cambridge, MA (LI5)

Notice:  Subjeet to any disclaimer, the term of this
patent is extended or adjusted under 35
U5 15408 by O days.

This patent is subject to a terminal dis-
climer.

Appl. Moo 17/507,491
Filed: et 21, 2021

Prior Publication Data
LIS 20220223130 A Jul. 14, 2022

Related 1.5, Application Data

Continuation of application No. 16394447, filed on
Apr 25, 2019, now Pat. Moo 11,170,750

{Continued)
Int. CL
RI2E 3402 (200601 )
K 11168 {20086.01)
{Continued)

mNMmtr

B
Sy

(52) US. CL
CPC e IR TIAT6E (201301 F328 Tw27
(200900, BF28 7412 (2013015 BI2B 9045
{23011
(Continued)
(58)  Field of Classification Scarch

“PC ... . BAZB W12 B32B 22667126

See applicotion file for complete search history,

(56) References Cited
U5, PATENT DOCUMENTS
Q10RE Tewari o al,

122002 Rolison o al.
(Continued)

4610863 A
6,492,014 Bl

FORELGN PATENT DOCUMENTS

N J014163TL Y 32010
N ZIERE03 1T 52011
(Continued )

OTHER PUBLICATIONS

“aeropel insulation for buildings,” accessed Ot 220 2018 at
hirps: wearwalesigninghuilding scoukwiki’ Acroge]_insulation_for_
buildings, 4 pages.

(Continued)

Primary Examiner — Elzabeth E Mulvaney
(74) Avtorney, Agewi, or Firm — Goodwin Procter LLP

37 ABRSTRACT

Deseribed herein are window retrofits including a mono-
lithie silica serogel slab having (i) an average haze valoe of
<5% s coleulated o accordance with ASTM  standard
T003-13 and (i7) & U-factor of <05 BTLVs0he® F., and a
transparent polymer envelope sealed at an intemal pressure
of =] atmosphere, wherein the monolithic silica aeregel slab
is encapsulated in the fransparent polvmer envelope. The
monolithie sepogel slab can have a transmittance =94% m 8
mm thickness. The window retrofit can be konded to a glass
sheet,

33 Claims, 19 Drawing Sheeis

2

1100 110k ‘J
4

Encapsulation

US 11,749,247 B2
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£.5.1.3 Repeatability—In comparing two mean values of
the same material, obtained by the same operator using
thee same equapimsent on the same day, the means should
be judged not equivalent if they ditfer by more than the
rvalue for that material.

#.5.1.4 Reproducibility—In comparing two mean valies
for the same material obfained by different operators
using different equipment on dilferent davs, either in
the same laboriory or in different Jabomiores, the
means should be judged not equivalent if they differ by
mere Than the B value for that material.

#5015 Judgments made as described in 8.5.1.3 and
B.5.1.4 will be cornest in approximately 95% of such
COMPANSONS.

8.5.1.6 For Turther mfermation, see Practice Badl.

#.5.2 Bias—Measurement hinses cannot be determined
simee there are oo mcepted referee methods for deter-
mining these properties.

(ASTM  Intermational  standand  DA003-13,  published

MNowember 2013, pages 4-5.)

X1, Derivation of Formulas for Haze

X111 The derivation of the fommula for haze for koth
procedures is as follows:

XL1.1 Total luminous transmittance, T, is calculated as
forllows:

i 11
whene:

T;=total light transmitted by the specimen, and

T, ~incident Tighi.

XLLZIET,, the light seattered by the instrument, 1s zero,
the diffuse lomincus transmittance, T, is calculated as
follows:

T I, X1

where!

T,~light scatiered by the instrument and specimen,

ELL3 I T, is greater than zero due 1o light seattered by
the instrument, the wial scanered light, T, will be
greater than the light scattered by the specimen by an
amount proportional wo T, and equal to T, times T.T,.
The comrected amount of light scattered by the speci-
meen will then be the following:

T3l T, (K13
XKLL4 The diffuse lnminous transmittance. T is then
caleulated as follows:
X1.1.5 Percent haze is then cabeulated from the ratio of
diffuse, T, to total luminows transmittance, [, as
followa:

hagze, % = (T | Tipx 10H] iX15)
&[Ty = Tl T2/ Tyb] Ty = (T2 Ty b] e LD
= [Ty = TolT2 (Ti ] Tab= 100
= [T T2 = (T T ) 10

(ASTM  Imtecmational  standand  DA003:13,  published
MNowvember 2013, page 6.)

Thus, particular embodiments of the subject matier have
been described. Other embodiments are within the scope of
the following clams. In some cases, the sctions recited in
the claims can be perfonmed in a different order and sill
pchieve desirable results. 1n additton, the processes depicied

=

15

25

Kk

il

L4

Sl

55

18
in the sccompanying figures do not necessarily reguire the
particular order shown, or sequential order, 10 achieve
desirable resulis.

What is cloarmed 15
1. A window retrofit comprising;
a monolithic silica acrogel slab; and
4 transparent polymer covelope,
wherein the monolithic silics aeropel slab 15 encapsu-
lated in the transparent polymer envelope.
2. The window retrofit of claim 1. wherein the monolithic
acrogel slab has a transmittance =94% at 8 mm thickness.

A The window retrofit of claim 1. wherein the monaolithic
aerngel slab has a transmittance =96% at 3 mm thickness.

4. The window retrofit of claim 1. wherein the monolithic
silica perogel slab comprises peres having a mean radivs of
less than 5 nm.

5. The window retrofit of ¢laim 1, further comprising a
low-emissivity eoating dispesed on a surfoce of the trons-
parent polvmer envelope.

6. The window retrofit of claim 1, further comprising an
anti-reflective eoating disposed on a surface of the ranspar-
ent polymer envelope,

7. The window retrofit of claim 1, further comprising;

a glass sheet, the monolithic silica serogel slab being

bonded to the gloss sheet,

wherein the transparent polymer envelope encapsulates

the monalithic silica aerogel slab bonded o the glass
sheet.

& The window retrofitaf claim 1, wherein the slab has the
Uefagtor of <08 BTU S he™ F, ot an extemal temperature of
=15* C. or greater.

4. The window retrofit of claim 1. wherein the menolithic
silica acrogel slab hos o porosity of at least Ui,

10. The window retrofit of claim 1, wherein the mono-
lithic silica acrogel slab has a density selected from a range
of 0.1 gem® 10 0.2 glom’.

I1. The window retrofit of claim 1, wherein the mono-
lithic silico serogel slab has o thermal conductivity selected
from & range of 0005 Win-K o 00025 Wim K.

12. The window retrofit of claim 1, wherein the moeno-
lithic silica aerogel slab comprises cross-linked polymers.

13, The window retrofit of claim 1, wherein the mono-
lithic: silica serogel slab has an average sound transmission
Toss o 1OHAB or greater af one or more Trequencies selected
trom a range of 50 Hz to 1600 Hz.

14, The window retrofit of claim 1, wherein the moeno-
lithie silica serogel slab has a compressive strength of more
than 2 Ml'a.

15, The window retrodit of eleim 1, wherein the moeao-
lithic silica acroge] slab has a bending strength of more than
1 MPa,

16, The window retrofit of claim 1, wherein the mono-
lithic silica acrogel slab has a Young's modulus of more than
5 MPa,

17 A window pane comprising:

the window retrofit of claim 1 bonded 10 o glass sheet,

18 A method for producing an aerogel-glass sheat assem-
bly, the methaod comprising:
forming a monolithic silica acrogel slab: and
bonding the monolithic silica serogel slab o a glass sheet.
19. The methed of claim 18, wherein forming the mono-

5 lithie silia aerogel slab comprses:

diluting tetrameihy] orthosilicate (TMOS) by methanol o
cregte a TMOS solution: amd

27



Claims Define What Claims list the requirements of the patented invention
Others Cannot Do « Combination of elements or steps from which others are
excluded
* The “metes and bounds” of the invention
« MUST have support in the specification
The patent specification “explains” the claims
« Once one understands what cannot be done, one can
“work around” the claims
« Alternatives become available, i.e., competition

Patent Examiner analyzes claims for patentability

No matter what else might be disclosed in the specification

Massachusetts Institute of Technology 28



Independent &
Dependent Claims

* Independent: stands alone

 Dependent: references
another claim

* Can be “multi-level”

Massachusetts Institute of Technology

Claim scope
 Refers to relative number of designs that infringe
 Broad to narrow scope
A “broad” claim
« Shorter - has fewer elements
* More product versions mightinfringe as all claim
elements are required
A “narrow’ claim
» Longer - has relatively more elements, i.e., more
specific
« Might be able to “design around” by NOT including
all claim elements
Claim scope decreases as claim length increases
« More requirements
 Independent claim broader than a dependent claim

29



1. A window retrofit comprising;
a monolithic silica aerogel slab: and

¢ = a transparent polymer envelope,
247 C I al mS wherein the monolithic silica aerogel slab is encapsu-

lated in the transparent polvmer envelope.

2. The window retrofit of claim 1, wherein the monolitie
aerogel slab has a transmittance =94% at 8 mm thickness,
3. The window retrofit of claim 1, wherein the monolithic
aerogel slab has a transmittance =96% at 3 mm thickness,
4. The window retrofit of claim 1, whergin the monolithic
silica aerogel slab comprises pores having a mean radius of
less than 5 nm.

5. The window retrofit of claim 1, further comprising a
. . .. low-emissivity coating disposed on a surface of the trans-

1. Awindow retrofit comprising: parsn polymes cavelope.
6. The window retrofit of claim 1. further comprising an
anti-reflective coating disposed on a surface of the transpar-

- - 1 . ent polymer envelope,
a mon Ollth IC Slllca aerog el Slab, and 7. The window retrofit of claim 1, further comprising:
a glass sheet, the monolithic silica aerogel slab being
bonded to the glass sheet.
a tran Sp arent polym er envelope wherein the transparent polymer envelope encapsulates
1 the monolithic silica aerogel slab bonded 1w the glass
sheet,

8. The window retrofit of claim 1, wherein the slab has the

Wh e rel n th e m O n Ol Ith IC SI I I Ca aerog eI U-factor of <0.53 BTU/sThr™ F. atan external temperature of

—15% . or greater.
9. The window retrofit of claim 1, wherein the monolithic
Slab iS en Ca SU Iated in th e tranS arent silica aerogel slab has a porosity of at least 90%.

p p 10. The window retrofit of claim 1, wherein the mono-
lithie silica aerogel slab has a density selected from a range
of 0.1 glem” 10 0.2 glom®.

pOIym er envelope . 11. The window retrofit of claim 1, wherein the mono-
lithic silica aerogel slab has a thermal conductivity selected
from a range of 0,005 W/m-K to 0,025 W/m-K.

12. The window retrofit of claim 1. wherein the mono-
lithic silica aerogel slab comprises cross-linked polyvmers.

13. The window retrofit of claim 1. wherein the mono-
lithic silica aerogel slab has an average sound transmission
Iess of 100 dB or greater a1 one or more frequencies selected
from a range of 30 Hz to 1600 He.

14. The window retrofit of claim 1. wherein the mono-
lithic silica serogel slab has a compressive strength of more
than 2 MPa.

15. The window retrofit of claim 1. wherein the mono-
lithic silica aerogel slab has a bending strength of more than
1 MPa.

16. The window refrofit of claim 1, wherein the mono-

. lithic silica aerogel slab has a Young's modulus of more than
Massachusetts Institute of Technology 3 MPa.
17. A window pane comprising:
the window retrofit of claim 1 honded to a glass sheet.

— Dependent claims
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Dependent Claims

1. Awindow retrofit comprising:
a monolithic silica aerogel slab; and
a transparent polymer envelope,
wherein the monolithic silica aerogel
slab is encapsulated in the transparent

polymer envelope.

Massachusetts Institute of Technology

2. The window retrofit of claim 1, wherein the monolithic aerogel slab

has a transmittance >94% at 8 mm thickness.

3. The window retrofit of claim 1, wherein the monolithic aerogel slab

has a transmittance >96% at 3 mm thickness.

4. The window retrofit of claim 1, wherein the monolithic silica aerogel

slab comprises pores having a mean radius of less than 5 nm.

5. The window retrofit of claim 1, further comprising a low-emissivity

coating disposed on a surface of the transparent polymer envelope.

6. The window retrofit of claim 1, further comprising an anti-reflective

coating disposed on a surface of the transparent polymer envelope.

17. Awindow pane comprising:

the window retrofit of claim 1 bonded to a glass sheet.
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Claim Hierarchy
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Dependent Claims 19. The method of claim 18, wherein forming the monolithic silica aerogel slab
comprises:
diluting tetramethyl orthosilicate (TMOS) by methanol to create a TMOS
solution; and
18. A method for producing an aerogel- combining the TMOS solution with an ammonia solution comprising
ammonia and water to form a silica aerogel precursor, wherein a ratio of
glass sheet assembly, the method ammonia to TMOS is less than 0.0025.

comprising:

20. The method of claim 19, further comprising:
allowing the silica aerogel precursor to gel, thereby forming a silica

slab; and aerogel.

forming a monolithic silica aerogel

bonding the monolithic silica aerogel 21. The method of claim 20, further comprising:

slab to a glass sheet. annealing the silica aerogel to reduce a pore size of pores in the silica
° aerogel.
22. The method of claim 18, wherein bonding the monolithic silica aerogel slab
| | to the glass sheet comprises inducing a van der Waals bond between the
19] |22]] 23 aerogel slab and glass sheet.
I
20 23. The method of claim 18, wherein bonding the monolithic silica aerogel slab
to the glass sheet comprises applying an optically transparent adhesive to a
21 surface of either the aerogel slab or the glass sheet.
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Claiming Strategy

Massachusetts Institute of Technology

The claims define what others cannot do.
» What “space” do we want to protect?
» Perhaps “stakeout” where the industry is heading
 To increase interest for potential licensees
Will we be able to detect infringement?
* Reverse engineering

Balance of trying to claim as much as possible, i.e., broad
protection, without “falling into” or “reading on” the prior art

It takes time and effort to generate a set of claims

Drafting claims first can provide an outline or map for preparing
the specification

*An inventor should understand the claiming strategy and
agree with it
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Inventors and
Inventorship

Massachusetts Institute of Technology

Who is an inventor is a legal determination

The claims control who is an inventor on an application

Threshold question in determining inventorship:

Who conceived of the invention as defined by the claims?

Unless a person contributes to the conception of the invention,

they are NOT an inventor

Misidentifying inventors, either through improper
Inclusion or exclusion, can result in the
Invalidation of a patent

Inventorship, however, CAN BE CORRECTED
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Patent Ownership

Massachusetts Institute of Technology

Inventor is presumptive owner of a patent application and any
patents that issue therefrom, unless

There is a contractual arrangement to the contrary

MIT inventors assign, i.e., transfer, ownership to MIT

See, MIT Inventions and Proprietary Information
Agreement “IPIA”

Terminates any and all property interests of inventor
Assignment is recorded at US PTO

MIT retains ownership and, therefore, control of the patent

TLO licenses MIT-owned Intellectual Property to others
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Hedy Lamarr, Co-Inventor of “Frequency Hopping”

Massachusetts Institute of Technology
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Massachusetts Institute of Technology

The Process
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The Process @ MIT

Massachusetts Institute of Technology

Submit an invention disclosure via Research@MIT
TLO will:

Review and discuss with submitters

Decide whether or not to file patent application

If to be filed, send to outside counsel

Outside counsel will:

Review disclosure materials

Discuss with inventors

Draft patent application (an iterative process)
Inventors will:

Review drafts of patent application, especially the claims

Correct/clarify technical errors/issues therein

Approve final version for filing
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Parts of a Patent
Application

Massachusetts Institute of Technology

Title

Background
Summary

Drawings

Detailed Description
Claims

Abstract
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The Patent

Massachusetts Institute of Technology

Patent must teach persons of ordinary skill in the art how to
practice, i.e., how to make and use, the invention

e [t is not just a set of drawings

* Must provide an “enabling” technical description

« Can’t hide information needed to make invention

» Each element of a claim must be shown in a drawing

* Method steps would be shown in a flowchart
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The USPTO US is a First-to-file system

Process If two applicants have same invention, first filer has
priority

Accordingly, want to file as soon as you have enough
iInformation to describe your invention

MANY countries require “absolute novelty’

Invention not publicly disclosed prior to application’s filing
date

To best preserve option of filing in other countries, a
patent application should be filed before any public
disclosure

e.g., conference presentation, article publication, thesis
publication, trade show, demonstration, offer for sale,
etc.

Tip: Always indicate planned public disclosures or any
that have already happened

Massachusetts Institute of Technology 42



Priority Date and
Prior Art

Massachusetts Institute of Technology

Priority Date (D,): earliest filing date from which priority is
asserted by applicant

Prior Art: what was known before the priority date D,
Patent application examined by comparing claims to prior art
Determine whether invention is new and inventive

Prior art includes patents, published patent applications,
publications, products, etc.

Inventor’s prior work, e.g., published papers, offers to sell
the invention, presentations, etc., could potentially be prior
art
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The Patent Process

Massachusetts Institute of Technology

US has a one-year “grace period”

A US patent application can be filed up to one year from an
Initial public disclosure by the inventor

Keeping good records of dates can be important

Filing one year + 1 day after disclosure has resulted in
patents being unenforceable

Why might one publicly disclose before filing?

Is product commercially worth investing in patent
application

Not interested in protection outside US

Inadvertently disclosed but want to at least obtain
protection in US
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The USPTO
Process

Massachusetts Institute of Technology

USPTO receives the application
Then we wait — applications are taken up in order they are filed

Claims examined with respect to prior art and an “Office Action” issues

Reasoned rejection of claims as being anticipated and/or obvious over
one or more prior art references

Applicant (via MIT’s patent counsel) reviews Office Action and can:
Submit arguments against the rejection; and/or
Amend (modify) the claims to better distinguish over prior art

ONLY to extent the amendments are supported in the
specification

Inventor is often involved in the technical review

Examiner considers the arguments and can:
Reject on same or new grounds or allow the claims

Conceptually, this can go back-and-forth many times

However, it becomes more expensive as the cycles repeat
45



Examination Process Patentable Subject Matter
(Patentability) Process, machine, manufacture, or composition of matter
NOT directed to a judicial exception

Utility
A person of ordinary skill in the art would immediately

What ’_[he Patent appreciate why the invention is useful and the utility is specific,
Examiner Reviews substantial, and credible.

Enablement
Must describe how to practice the invention

Such that one of ordinary skill can practice the
Invention

Massachusetts Institute of Technology 46



Examination Process
(Patentability)

What the Patent
Examiner Reviews

Massachusetts Institute of Technology

—=Z

—

Is Not Anticipated (§102)
NOT known to the public before the priority date
Lacks Novelty: if a single reference shows the claimed invention

Is Not Obvious (8103)

Difference between claimed invention and prior art are such that,
as a whole, NOT obvious to a person having ordinary skKill in the
pertinent art

Is there an “inventive step?”

Graham v. John Deere obviousness analysis:
Determine scope and content of prior art;
Ascertain differences between claims and prior art; and
Resolve level of person of ordinary skill in pertinent art.

Is Obvious: IF a combination of references would lead one of
ordinary skill to claimed invention
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Person of Ordinary Skill
In The Pertinent Art?

Massachusetts Institute of Technology

A hypothetical person who is presumed to know the relevant
art at the priority date.

"A person of ordinary creativity, not an automaton"

Consider:
"type of problems encountered in the art"
"prior art solutions to those problems"
"rapidity with which innovations are made"
"sophistication of the technology”

"educational level of active workers in the field”
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Examination Process
(Cont.)

Massachusetts Institute of Technology

Inventor may be asked to review reference(s) cited as the
basis for rejecting one or more claims

Remember, the Examiner is looking at the claims

Always read the pending claims first

If you see a technical difference, as long as there is support in
the specification, it could be added to the claim in order to

distinguish

Modifying a claim, e.g., by adding a limitation, might make it
patentable but also makes it “narrower”

Arguments to overcome rejection must be based on claim
language
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Prior Art Search

Massachusetts Institute of Technology

Publicly available information that predates the filing date of a
patent application

|ldentify and examine the prior art that is relevant to the
technology, i.e., the disclosure, in question

Potential benefits:
Assess patentabillity
Assess difference between disclosure and prior art
Assess possible scope of claims coverage
Determine whether or not to file
Prepare claims to not “read on” prior art
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Continuations/Divisionals/C-1-P
Applications and Timelines
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Continuation Patent An application that continues from a co-pending nonprovisional
Application application (the “parent”)

Could be prosecuted “in parallel” with the parent; or

Continuing on when a patent issues from the “parent”
Opportunity to seek different coverage via different claims sets
Co-pendency is required

As long as there is co-pendency, i.e., an overlap,
priority “chain” is unbroken

Massachusetts Institute of Technology 52



Continuation-in-part
(CIP) Patent Application

Massachusetts Institute of Technology

Similar to a Continuation BUT

“‘New,” i.e., “additional,” subject matter has been added to
the specification

Raises an issue of “mixed” priority dates
As between original and new subject matter

The “new” subject matter has the filing date of the CIP
as Its priority date
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Divisional Patent Per statute, only allowed one invention per patent

Application Number of different inventions is based on the claims

If there are two or more claimed inventions, a “restriction
requirement” is asserted

The claims associated with one invention have to be “elected,”
l.e., chosen, for examination in the current application

Non-elected claims are withdrawn or canceled

The divisional application is, therefore, a type of continuation,
where the “non-elected” claims are pursued

Massachusetts Institute of Technology 54



Divisional Example An application teaches a system having a hammer and a nail

A set of hammer claims

A set of nail claims

Hammers and nails are different inventions, so one invention is
“elected,” i.e., chosen

Claims are assigned to a technical art unit for examination
where the Examiners have expertise in the technology

Massachusetts Institute of Technology 55



Timeline 1
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Timeline 2
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U.S. Maintenance Fees Must be paid to keep a US utility patent in force

Payable at 3.5, 7.5 and 11.5 years from issue date
Fees increase as the patent gets older
Business decision whether to maintain a patent

Don’t have to practice the invention to keep in force, just pay
fees

Failure to pay a fee results in abandonment of the patent
Falls into the public domain for anyone to use
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Fun Fact

Samuel L. Clemens Had Three Patents

He was commercially successful with this
one for a self-pasting scrapbook

UNITED STATES

PATENT OFFICE.

SAMUEL L. CLEMENS, OF HARTFORD, CONNECTICUT.

IMPROVEMENT IN SCRAP-BOOKS.

Specification forming part of Letters Patent No. 140,245, dated June 24, 1873; appiication filed
o May 7, 1873, :

" To all whom it ma_i; concerin:

Be it known that I, SAMUEL L. CLEMENS,
of Hartford, in the county of Hartford and in
the Stateof Connecticut, haveinvented eertain
new and useful Improvements in Scrap-Book ;
and do hereby declare that the following is a
full, clear, and exact deseription thereof, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, making a part of this specification.

The nature of my invention consists in a
self-pasting serap-book, as will be hereinafter
more fully set forth. .

In order to enable others skilled in the art
to which my invention appertains to make
and use the same, I will now proceed to de-
seribe its eonstruction and operation, referring
to the annexed drawing, which represents per-
spective views of two of my serap-books. '

A and B represent two scrap-books of any
desired dimensions, and made, as far as ma-
terial, binding, &ec., is concerned, in any of
the known and usual ways. The leaves of
whieh the book A is composed-are entirely
covered, on one or both sides, with mucilage
or other suitable adhesive substance, while

the leaves of which the book B:is composed
have the mucilage or adhesive substance ap-
plied only atintervals, as represented in Fig. 1.

In either case the serap-book is, so to say,
self-pasting, as it is only necessary to moisten

80 much of the leaf as will contain the piece

to be pasted in, and place such piece thereon,’
when it will stick to the leaf.

I do not wish to be understood as claiming
a book-cover having short guards coated with
an adhesive substance, as I am aware that
sueh is not new. ] -

Having thus {ully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

As an article of manufacture, a scrap-book,
the surfaces of the leaves whereof are coated
with a suitable- adhesive substance covering
the whole or parts of the entire surface, all as
set forth. . '

In testimony that 1 claim the foregoing I
have hereunto set ‘my hand this 15th day of
April, 1873. -

Witnesses: SAML. L. CLEMENS.

A, N, MARR,
Esav Harr.,




Did You Know?

Massachusetts Institute of Technology

(A) NO need for a patent to make or sell a product

ND

(B) Having a patented product does NOT immunize
from being sued for patent infringement

A patented product can infringe another’s patent
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Infringement* (Briefly)

Massachusetts Institute of Technology

ALL elements, as recited and arranged in a claim, MUST be
found in the accused product or method

Cannot avoid infringement by adding elements or
limitations

If an element is missing then, arguably, NO infringement
A “broad” claim has fewer elements

A “narrow” claim has relatively more elements
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The Chair

A chair comprising:
a seating surface (A);

a backrest (B) coupled to the seating
surface; and

a plurality of legs (C), coupled to the
seating surface, each leg extending in a
plane different from a plane of the seating
surface.

Massachusetts Institute of Technology




Can’t Avoid Infringement By
Adding Features

A chair comprising:
a seating surface (A);

a backrest (B) coupled to the seating
surface; and

a plurality of legs (C), coupled to the
seating surface, each leg extending in a
plane different from a plane of the seating
surface.

The addition of the curved pieces does NOT
prevent infringement

Massachusetts Institute of Technology




Can Patent an Improvement
to a Patented Item

A rocking chair comprising:.
a seating surface (A);

a backrest (B) coupled to the seating
surface;

a plurality of legs (C), coupled to the
seating surface, each leg extending in a
plane different from a plane of the seating
surface; and

a plurality of curved pieces (D), each
curved piece coupled to a pair of legs.

Massachusetts Institute of Technology




Chair & Rocking Chair
Claims

A chair comprising:
a seating surface (A);

a backrest (B) coupled to the seating
surface; and

a plurality of legs (C), coupled to the
seating surface, each leg extending in a
plane different from a plane of the seating
surface.

Massachusetts Institute of Technology

A rocking chair comprising:
a seating surface (A);

a backrest (B) coupled to the seating
surface;

a plurality of legs (C), coupled to the seating
surface, each leg extending in a plane different
from a plane of the seating surface; and

a plurality of curved pieces (D), each curved
piece coupled to a pair of legs.
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Takeaways

Massachusetts Institute of Technology

» Aright to exclude for a specified period of time

» Claims define what is excluded

» Broad v. narrow scope of claims coverage

* Need to teach how to practice the invention

» Patentability determined by comparing claims to prior art

* Reach out to MIT TLO if you have any guestions
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More Info

Massachusetts Institute of Technology

MIT TLO

* MIT Technology Licensing Office:
https://tlo.mit.edu/

e Submit Your Disclosure - RESEARCH@MIT:
https://tlo.mit.edu/researchers-mit-community/protect/submit-

disclosure

* Inventions and Proprietary Information Agreement (IPIA):
https://tlo.mit.edu/researchers-mit-community/protect/ipia-
ownership

Research@MIT MIT IPIA
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“The patent system added the fuel of
interest to the fire of genius”

Abraham Lincoln
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“The patent system added the fuel of

UNITED STATES PATENT CFFICE

interest to the fire of genius” | —"—,

BUOYING VESSELS OVER SHOALS.

Specification forming part of Lettara I’A.I:‘n! Ho, 6,480, dated May 22, 1849 ; application filed
845,

Abraham Lincoln

To all whom it may concern - vertical shafts or spars D, D, are combined
. . Be it known that I, Abraham Lineoln, of | with each of the chambers, as represented in
(The only U.S. President to have a patent) Springil . he Cotnty of Samgunor, i | Figs S and 80w T stetno: Fosly
OO the State of Illinois, have invented n mew | in apertures formed in ths upper sides of the
and improved monner of eomb ing adjust- | ehambers, and their lower ends are perma-
able buoyant air chambers with a steamboat t
her vessel for the purpoze of enablin ts or spers (DD,
1 draught of water to be readily ]tﬁn‘-neﬁ pass up through the top of the boxes B, B,
to enable them to pass over bars, or through | on the lower guards of the vessel, and then
shallow water, without discharging theircar- tllrm.:ﬁh its upper puards, or some other
goes; and I do hereby declare the following | suitable support, to keep them in a vertieal
to be a full, clear, and exact description | position.
thereof, reference being had to the accom- The vertical shafts (D, D, ) are connected to
drawings mni:ing a part of this | the mainshaft C,which s longitudinally
i ilar letters indicate like | through the cent egsel—just below
ure its upper deck—by endless ropes £, f, as repre-
The buoyan e A, which T em- in Fig, 2: The seid ropes, f, i
ploy, are construe a manner that | wound several times around t
they can be expanded 5o as to held a large | C, then passing outwsrds ove
e of air when required for use, andean | rollers attached to the upper deck or guards
mtracted, into a very small space and | of the vessel, from which they descend along
red s soon as their ser : the inner sides of the vertical shafts or spars
1 with I, D, to sheaves or
e elevation of a vessel with | boxes B, B, and thence rise to the n
chambers combined therewith, again.
H ' The ropes ;, f, are connected to the vertical
ig. 2, is a transverse section of the same | shafts at 7, ¢, as shown in Figs. 1 and 2, Tt
with the buoyant chambers contracted. ill therefore be perceived, that by turning
Fig. 3, is o longitudinal vertical seetion i a 1 d m, the buoy-
through the centre of one of the ;| ant chambers be expanded into the posi-
chambers, and the box B, for veeeiving it | tion shown in Fig. 1; and by turning the
when contracted, which is secured to the | shaft in an opposite direc he chambers
Ie eunrd of the vessel, will be contracted into the position shown in
The top g, and bottom A, of each buoyant | Fig. 2.
chamber, is composed of plank or metal, of i e, &, are check ropes, made fast
suitable strength and stiffness, and the flexi- | he topso oxes B, B,and totheupper
ble sides and ends of ambers, are com- s t chambers ; which ropes
pozed of ind bl or other suitable E in the upper sides of the cham-
water-proof fabrie, securely united to the edges | bers when their lower sides are forced down,
and ends of the top and bottom of the cham- | and cause the chambers to be expanded to
hers. their full capacity. By varyin tha length
sides of the chambers may be stayed | of the check ropes, the depth of immersion of
ntrally by & frame &, as | the buoyant chambers can be governed. A
shown in Fig. 3, or as many stays may be | suitable number of openings m, m, sre formed
combined with them as may be necessary to | in the upper sides of the buoyant chambers,
riva them the l'ﬁqlli‘iih?. fullness and strength | for the aé‘mi on and e m of
swhen expanded. the echambers are expanded and
The buoyant ehambers are suspended and pes £, £, that connect the main shaft
operated as follows: A suitable number of | C. he shaftsor spars D, D, (rizing from
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