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UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA - DESIGNATION FORM to be used by counsel to indicate the category of the case for the
purpose of assignment to appropriate calendar.
Address of Plaintiff: Tyco Fire & Building Products LP d/b/a Tyco Fire & Building Products, 451 North Cannon Avenue
Lansdale, Pennsylvania 19446

Address of Defendant._The Viking Corporation, 210 North Industrial Park, Hastings, Michigan 49058

Place of Accident, Incident or Transaction: United States, including Pennsylvania
{Use Reverse Side For Additional Spacs)

Does this civil action involve a nongovernmental corporate party with any parent corporation and any publicly held corporation owning 10% or more
of its stock? (Attach two copies of the Disclosure Statement Form in accordance with Fed.R.Civ.P. 7.1(a))

Yesl NoE
Does this case involve muitidistrict litigation possibilities: Yes[J NoE
RELATED CASE, IF ANY:

Case Number: Judge Date Terminated:

Civil cases are deemed related when yes is answered to any of the following questions:

1. Is this case related to property included in an earlier numbered suit pending or within one year previously terminated action in this court?
Yes[J No
2. Does this case involve the same issue of fact or grow out of the same transaction as a prior suit pending or within one year previously terminated
action in this court?
Yes[J No
3. Does this case involve the validity or infringement of a patent already in suit or any earlier numbered case pending or within one year previously
terminated action in this court?
Yes[J No

CIVIL: (Place 4 in ONE CATEGORY ONLY)

A. Federal Question Cases B. Diversity Jurisdiction Cases:

1. O Indemnity Contract, Marine Contract, and All Other Contracts 1. O insurance Contract and Other Contracts
2. O FELA 2. [ Airplane Personal Injury

3. [ Jones Act-Personal Injury 3. [0 Assault, Defamation

4. [J Antitrust 4. [ Marine Personal Injury

5. ® Patent 5. O Motor Vehicle Personal Injury

6. OLabor-Management Relations 6. (O Other Personal Injury (Please specify)
7. [ Civil Rights 7. [0 Products Liability

8.  [J Habeas Corpus 8. O Products Liability — Asbestos

9. [ Securities Act(s) Cases 9. O All other Diversity Cases

10. [ Social Security Review Cases (Please specify)Tortious Interference, Commercial

Disparagement
11. O All other Federal Question Cases — Lanham Act, Copyright Act
ARBITRATION CERTIFICATION
(Check appropriate Category)
I, John V. Gorman counsel of record do hereby certify:
Pursuant to Local Civil Rule 5§3.2, Section 3(c)(2), that to the best of my knowledge and belief, the damages recoverable in this civil action case
exceed the sum of $150,000.00 exclusive of interest and costs:
Relief other than monetary damages is sought.
DATE: February 2, 2007 Y
Anﬂey-at-Law Attorney 1.D. # 80631
NOTE: A trial de novo will be a trial by jury only if tfiere has been compliance with F.R.C.P. 38.

I certify that, to my knowledge, the within case is not related to any ¢as pendjrig or within one year previously terminated action in this court
except as noted above.

DATE: February 2, 2007

v
Attorney/%-Law Attorney 1.D. # 80631
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UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA - DESIGNATION FORM to be used by counsel to indicate the category of the case for the
purpose of assignment to appropriate calendar.

Address of Plaintiff: Tyco Fire & Building Products LP d/b/a Tyco Fire & Building Products, 451 North Cannon Avenue,
Lansdale, Pennsylvania 19446

Address of Defendant;_The Viking Corporation, 210 North Industrial Park, Hastings, Michigan 49058

Place of Accident, Incident or Transaction: United States, including Pennsyivania
{Use Reverse Side For Additional Space)

Does this civil action involve a nongovernmental corporate party with any parent corporation and any publicly held corporation owning 10% or more
of its stock? (Attach two copies of the Disclosure Statement Form in accordance with Fed.R.Civ.P. 7.1(a))

YesO NoE
Does this case involve multidistrict litigation possibilities: Yes(J No@E
RELATED CASE, IF ANY:

Case Number: Judge Date Terminated:

Civil cases are deemed related when yes is answered to any of the following questions:

1. Is this case related to property included in an earlier numbered suit pending or within one year previously terminated action in this court?
Yes[] No
2. Does this case involve the same issue of fact or grow out of the same transaction as a prior suit pending or within one year previously terminated
action in this court?
Yes[] NoE
3. Does this case involve the validity or infringement of a patent already in suit or any earlier numbered case pending or within one year previously
terminated action in this court?
Yes[J No

CIVIL: (Place 4 in ONE CATEGORY ONLY)

A. Federal Question Cases B. Diversity Jurisdiction Cases:

1. {3 Indemnity Contract, Marine Contract, and All Other Contracts 1. O Insurance Contract and Other Contracts
2. O FELA 2. [ Airplane Personal Injury

3. [ Jones Act-Personal Injury 3. [ Assault, Defamation

4. [ Antitrust 4 ] Marine Personal Injury

5. B Patent 5. O Motor Vehicle Personal Injury

6. [OLabor-Management Relations 6. [ Other Personal Injury (Please specify)
7. O cCivilRights 7. I Products Liability

8. [] Habeas Corpus 8. ] Products Liability — Asbestos

9. [ Securities Act(s) Cases 9. O All other Diversity Cases

10. [ Social Security Review Cases (Please specify)Tortious Interference, Commercial

Disparagement
t1. 0O Allother Federal Question Cases - Lanham Act, Copyright Act
ARBITRATION CERTIFICATION
(Check appropriate Category)
I, John V. Goman counsel of record do hereby certify:

Pursuant to Local Civil Rule 53.2, Section 3(c)(2), that to the best of my knowledge and belief, the damages recoverable in this civil action case
exceed the sum of $150,000.00 exclusive of interest and costs:

Relief other than monetary damages is sought. 7
DATE: February 2, 2007 { Z 2 / [

jomey-at-Law Attorney 1.D. # 80631
NOTE: A trial de novo will be a trial by jury onigAf there has been compliance with F.R.C.P. 38.

I certify that, to my knowledge, the within case is not related to any case now pendigf§ or within one year previously terminated action in this court
except as noted above.
DATE: February 2, 2007 V.S

Attorr%at-Law Attorney I.D. # 80631
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

TYCO FIRE PRODUCTS LP d/b/a : CIVIL ACTION
TYCO FIRE & BUILDING PRODUCTS
451 North Cannon Avenue

Lansdale, Pennsylvania 19446 : No.:
Plaintiff,
V.
: JURY TRIAL
THE VIKING CORPORATION : DEMANDED

210 North Industrial Park
Hastings, Michigan 49058

Defendant.

COMPLAINT
Plaintiff TYCO FIRE PRODUCTS LP d/b/a TYCO FIRE & BUILDING PRODUCTS
(“Tyco”) avers as follows:
The Parties

L. Plaintiff Tyco is a limited partnership organized and existing under the
laws of the State of Delaware, having its principal place of business at 451 North Cannon
Avenue, Lansdale, Pennsylvania 19446.

2. Upon information and belief, defendant THE VIKING CORPORATION
(“Viking”) is a corporation organized and existing under the laws of the State of Michigan,
having its principal place of business at 210 North Industrial Park, Hastings, Michigan 49058.

Jurisdiction and Venue
3. This action is brought pursuant to the Declaratory Judgment Act, 28

U.S.C. §§ 2201 and 2202, and presents an actual, present and substantial controversy between
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the named parties that is within the jurisdiction of this Court, and that seeks a declaration of non-
infringement, invalidity and unenforceability of United States Patent No. 6,585,054 (“the ‘054
Patent”) and United States Patent No. 7,036,603 (“the ‘603 Patent”) (collectively “the Viking
Patents”).

4. This Court has jurisdiction over this action pursuant to 28 U.S.C. §§1331,
1338 and 2201.

5. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391(b)
and (c) and §1400(b).

Facts

6. The ‘054 Patent for “Fast Response Sprinkler Head and Fire Extinguishing
System” issued on July 1, 2003. The ‘054 Patent identifies Viking as its assignee and Peter W.
Thomas, Thomas G. Deegan, Scott T. Franson, Michael J. Bosma, and Delwin G. Dornbos as its
inventors. A copy of the ‘054 Patent is attached hereto as Exhibit A.

7. The ‘603 Patent for “Fast Response Sprinkler Head and Fire Extinguishing
System” issued on May 2, 2006. The ‘603 Patent identifies Viking as its assignee and Peter W.
Thomas, Thomas G. Deegan, Scott T. Franson, Michael J. Bosma, and Delwin G. Dornbos as its
inventors. A copy of the ‘603 Patent is attached hereto as Exhibit B.

8. Viking has accused Tyco of infringing the Viking Patents. Specifically,
Viking has alleged that that Tyco’s Model ESFR 17 Upright Sprinkler infringes the Viking
Patents.

9. Viking has threatened formal action against Tyco to protect its rights

under the Viking Patents.
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10.  On or about August 18, 2006, Ryan W. Massey, counsel for Viking, sent a
letter to Robert Brinkman, the President of Tyco, alleging that Tyco’s Model ESFR 17 Upright
Sprinkler infringes the Viking Patents. A copy of Viking’s letter is attached hereto as Exhibit C.
In this letter, Viking demanded that Tyco “cease and desist the making, using, selling, offering
for sale, and importing into the United States of its . . . Model ESFR 17 Upright Sprinkler or
take a license under Viking’s patents.” Also in this letter, Viking threatened to take formal
action against Tyco to protect its rights under the Viking Patents.

11. Since August 2006, the parties’ representatives have had communications
regarding Viking’s allegations that Tyco infringes the Viking Patents. In these communications,
representatives of Tyco have stated Tyco’s belief that it does not infringe any valid or
enforceable claim of the Viking patents. In response, Viking has maintained its position that
Tyco infringes the Viking patents.

12. Since August 2006, the parties have engaged in discussions regarding a
possible license under the Viking Patents. Viking has proposed specific license terms and
indicated that, absent Tyco’s agreement to those terms, it will enforce the Viking Patents. All of
Viking’s license proposals have been unacceptable to Tyco.

13. There is a thirteen (13) year history of patent litigation between Viking
and Tyco’s affiliate, Central Sprinkler Company (“Central”). Since 1994 there have been three
(3) patent infringement lawsuits between Viking and Central, two of which were initiated by
Viking.

14.  Viking’s statements and actions have created a reasonable apprehension
and belief on the part of Tyco that Viking will soon sue for patent infringement as a result of

Tyco’s manufacture and sale of the sale of its Model ESFR 17 Upright Sprinkler.

3
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15. By reason of the foregoing, a substantial and continuing controversy exists
between Tyco and Viking regarding the alleged infringement, validity and enforceability of the
Viking Patents. Tyco has instituted this Declaratory Judgment for purposes of adjudicating that
controversy.

CLAIMS FOR RELIEF

Count One - Non-Infringement Of United States Patent No. 6,585,054

16.  Tyco hereby incorporates the allegations contained in paragraphs 1
through 15 as if fully set forth herein.

17.  Upon information and belief, Viking is the owner of the ‘054 patent.

18. Viking has asserted that Tyco is infringing the ‘054 patent.

19.  Tyco’s Model ESFR 17 Upright Sprinkler does not, directly or indirectly,
infringe any valid or enforceable claim of the ‘054 patent.

20. An actual, substantial and continuing justiciable controversy exists
between Tyco and Viking as to whether Tyco infringes the ‘054 patent.

Count Two - Non-Infringement Of United States Patent No. 7,036,603

21.  Tyco hereby incorporates the allegations contained in paragraphs 1
through 20 as if fully set forth herein.

22.  Upon information and belief, Viking is the owner of the ‘603 patent.

23. Viking has asserted that Tyco is infringing the ‘603 patent.

24.  Tyco’s Model ESFR 17 Upright Sprinkler does not, directly or indirectly,
infringe any valid or enforceable claim of the ‘603 patent.

25.  An actual, substantial and continuing justiciable controversy exists

between Tyco and Viking as to whether Tyco infringes the ‘603 patent.

4
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Count Three - Invalidity Of United States Patent No. 6,585,054

26. Tyco hereby incorporates the allegations contained in paragraphs 1
through 25 as if fully set forth herein.

27.  The ‘054 patent is invalid, and fails to meet at least one or more of the
conditions of patentability as set forth in Title 35 U.S.C,, including §§ 102, 103 and/or 112.

Count Four - Invalidity Of United States Patent No. 7,036,603

28.  Tyco hereby incorporates the allegations contained in paragraphs 1
through 27 as if fully set forth herein.

29.  The ‘603 patent is invalid, and fails to meet at least one or more of the
conditions of patentability as set forth in Title 35 U.S.C,, including §§ 102, 103 and/or 112.

Count Five —Unenforceability Of United States Patent Nos. 6,585,054 And United States
Patent No. 7,036,603 Due To Inequitable Conduct

30. Tyco hereby incorporates the allegations contained in paragraphs 1
through 29 as if fully set forth herein.

31.  The ‘054 patent issued from patent application number 09/579,552, filed
on May 26, 2000, which is related to provisional patent application number 60/136,498, filed on
May 28, 1999. The ‘603 patent issued from patent application number 10/435,845, filed on May
12, 2003, which was a division of patent application number 09/579,552, filed on May 26, 2000.
Viking’s conduct during at least the prosecution of the ‘054 patent, examples of which are
provided herein, was inequitable.

32. Since at least July 7, 1997, Viking manufactured and sold an “Aquamiser
B Model ESFR Upright Sprinkler.” Since at least July 7, 1997, Viking published and distributed
Technical Data Sheets detailing the Viking Corporation Aquamiser Model B ESFR Upright

Sprinkler. These Data Sheets identify the Aquamiser B Model ESFR Upright Sprinkler as an
5
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ESFR sprinkler to be used in accordance with applicable standards. During the prosecution of
the application that matured into the ‘054 patent, at least one of the inventors, employees of
Viking and/or their counsel were aware of the Aquamiser B Model ESFR Upright Sprinkler
and/or related Data Sheets.

33.  Patent application number 60/136,498 was filed on May 28, 1999.
Notwithstanding the existence of the Viking Aquamiser B Model ESFR Upright Sprinkler,
Viking’s counsel made the following representation in the application:

Since the advent of ESFR sprinklers in the 1970’s, the sprinkler

industry has attempted to design upright sprinklers having the

ADD values necessary to adequately suppress a fire. Despite these

attempts, heretofore, the industry has been unable to generate an

upright sprinkler head capable of achieving ESFR standards, and

has only produced pendent sprinklers having the requisite ADD

criteria. The inability of the industry to generate an ESFR

sprinkler having an upright design has presented problems in the
industry, specifically, in the retrofitting of warehouses.

34 On May 26, 2000, Viking’s counsel submitted patent application number
09/579,552, which claimed priority to provisional patent application number 60/136,498.
Notwithstanding the existence of the Viking Aquamiser B Model ESFR Upright Sprinkler,
Viking again represented in this application that the “industry has been unable to generate an
upright sprinkler head capable of achieving ESFR standards . .. .”

35. On November 7, 2001, the United States Patent and Trademark Office
(‘USPTO”) issued an Office Action that rejected all pending claims in application number
09/579,552. On February 7, 2002, Viking’s counsel submitted its response to the USPTO’s
Office Action, and made the following arguments therein to overcome the Examiner’s rejection:

As described in the application, the present invention is directed to

an upright ESFR sprinkler, which can provide effective spray
distribution patterns when in close proximity to obstructions and

6
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can meet industry standards for ESFR sprinklers. . . . As described

in the specification, the sprinkler industry has been unable to

generate an upright sprinkler head capable of achieving ESFR

stanQa_rds apd has only produced pendent sprinklers having the

requisite criteria.

36. Despite the existence of the Viking Aquamiser B Model ESFR Upright
Sprinkler, at least one of the inventors of the ‘054 patent, in concert with their counsel,
represented to the Examiner that there was no existing upright sprinkler capable of achieving
ESFR standards.

37. On information and belief, Viking’s misrepresentations in connection with
‘054 patent application were willful and intentional and, had the Examiner known the statements
were false, at least one of the claims of the ‘054 patent would not have been allowed.

38.  The willful and intentional material misrepresentations made to the
USPTO are acts of inequitable conduct which render the ‘054 patent unenforceable.

39.  The inequitable conduct in the ‘054 patent renders the ‘603 patent
unenforceable.

WHEREFORE, Tyco demands judgment against Viking as follows:
a. a declaration that Tyco does not infringe, contributorily infringe or
induce infringement of any valid or enforceable claim of United States Patent No. 6,585,054
and/or United States Patent No. 7,036,603;
b. a declaration that all pertinent claims of United States Patent No.

6,585,054 and United States Patent No. 7,036,603 are invalid;

C. a declaration that United States Patent No. 6,585,054 and United

States Patent No. 7,036,603 are unenforceable;
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d. a declaration that Viking, its officers, agents, employees, attorneys,
and all persons in active concert or participation with them, be permanently enjoined from suing
or threatening to sue, or making any charge against plaintiff, or its distributors, licensees or
customers, concerning alleged infringement of United States Patent No. 6,585,054 and/or United
States Patent No. 7,036,603; and

e. such other and further relief as this Court deems just and proper.

JURY TRIAL DEMAND
Plaintiff TYCO FIRE PRODUCTS LP d/b/a TYCO FIRE & BUILDING
PRODUCTS hereby demands a trial by jury for each and every issue so permitted by law and

statute.

Respectfully Submitted,

BY;W oo H e

Eric Kraeutler (Pa. I.D. No. 32189)

John V. Gorman (Pa. I.D. No. 80631)
Kenneth L. Racowski (Pa. I.D. No. 90514)
MORGAN, LEWIS & BOCKIUS LLP
1701 Market Street

Philadelphia, PA 19103-2921
215.963.5000

DATED: February 2, 2007

Attorneys for Plaintiff
Tyco Fire Products LP d/b/a
Tyco Fire & Building Products
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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

TYCO FIRE PRODUCTS LP d/b/a : CIVIL ACTION
TYCO FIRE & BUILDING PRODUCTS
451 North Cannon Avenue

Lansdale, Pennsylvania 19446 : No.:
Plaintiff,
V.
: JURY TRIAL
THE VIKING CORPORATION : DEMANDED

210 North Industrial Park
Hastings, Michigan 49058

Defendant.

PLAINTIFE’S DISCLOSURE STATEMENT

Pursuant to Federal Rule of Civil Procedure 7.1, Plaintiff TYCO FIRE PRODUCTS LP
d/b/a TYCO FIRE AND BUILDING PRODUCTS (“Tyco”), certifies that it is an indirect
corporate subsidiary of Tyco International Ltd., securities of which are publicly traded on the

New York Stock Exchange.

MORGAN, LEWIS & BOCKIUS LLP

BY: 1 C’ ‘4/ “,Qf_—

Eric Kraeutler (Pa. I.D. No. 32189)

John V. Gorman (Pa. I.D. No. 80631)
Kenneth L. Racowski (Pa. I.D. No. 90514)
Morgan, Lewis & Bockius LLP

1701 Market Street

Philadelphia, PA 19103-2921

215.963.5000

Dated: February 2, 2007

1-PH/2578821.1
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EXHIBIT A
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57 ABSTRACT

A fast response, upright sprinkler head includes a buody
having a central orifice through which fire extinguisting
fluid is expelled through sn outlet end. A yoke, attached 10
the exterior surface of the sprinkler body, extends beyond
the sutlet end of the sprinkler body and is connected at its
apex toa detlector. A fusible trigger assembly 15 caupled 10
the wyoke and the vutlet end of the sprinkier bead” The
deflector is formed with 3 planar memhber having a skint
depending therefrom and an aounular ledge exteadug huri-
zontally from the skin. The skirt depemds Tnam the pisner
member in an vutward direction at a pre-selected angle from
the verncal, and s farmed with a plurality ab thraugh-haoles.
The fast cespense wpnpht sprinkler head is conhigured o
have a K value of at least 135, while the fusihle trigger
aasenhly has o fusing tomperature belween approvinately
155% Foaad 175° F.ow thereby provide 3 {ast response
sprinkler head capable of cxpeliing 2 sullicienat densiry af
water during the varly stages of fire devetopment. e angle
of the skirt, as well as the throngh holes Tormad therein, alter
the lrajectory of the waler L thereby pravide s Pomisphiernic
pattern of Lurge water droplets capable of penciratiag the lice
plugre and reaching the fire source in order to suppress ur
cxtinguish e same. [ anaother aspect of the invemion, the
fast response upright sprinkler bicad is used in a fire extin-
guishing system and method wherein the upright sprinkicr
nead is placed in proximity to a horizomal ohstruction

depeading frown, or atherwise supported, a presclected dis-
tance from the ceiling of an eaclosure The upright spriokles
system of the present invenuon develops an effective spray
distetbution pattern ahout the obstruction to therehy suppress
a fiure positioned direetly belaw, or appraximately helow, the
obstrsetion

&4 Claims, 9 Druwing Sheets
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TEST
PARAMETERS

FMRO ‘C(anaardnplaé‘ti

Lo’nrrcdxtg , Ccmmouaty

- it
Storage Arrangemsrt ) . Du_qtgjgﬁ‘igw R:n.xs .
Array Sze paliat cacs) L 2x8x4
Stack Heght ift-in P 19-5 N
Numrber of Tiers e s 4 N
[Clearance to C‘exlnng (ft n) _ i 10-8 ]
o] Clearance to S"rmkler Deflector_(f-in)__ 9-11

Do Not Apply

‘A!sle N idth \‘I)
igriticn Centeres Below
Sprinklers)

{—l\._‘brnber of

i

* {The outside diamaeter of the sprinkier
pipe over the ignition location was egual
to that of a schedule - 40, 2.5 n_pipe.

£

Sprinkeer Orifice Size (n.) 0.7 ]
Sprinkier Temperature Rating (°F) | 165 L .
Sprinker R {ft-s) v o 50 i
Sprirkier Spac::f At _ L i 1 Dx10 el
vqk rirkler 1.0 Ugrignt
Lmstﬂm V/ater Dr;sa.:re  Psig) i 50 ]
|
TEST RESULTS = |
LNmeer af Sproxiers jlowfd b 1 I
Peak Gas temperawre F) o 183
Max Ors Min_ Ave Gas Temp ( F) g2 -
Pf‘c:il’g:lhhg Steel Temperawre (F F1 ‘ 90
1“'ax Cre Mn ave Steel Temp e:,‘F_)__‘ o 89 L
tFire Jump Does Not Apply (Fire xurnp across a 4-f
! wide aisle s deemed unlikely nased on
‘ '? the heat flux measurement )
!Equnaéent Number Pallet Loads H 15
!Consumcd ‘

FIG.
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AST RESPONSE SPRINKIEER HEAD AND
FIRE EXTINGUINHING SYSTEM
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noderzal Noond 309N, died May I8, v
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i
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Chivs

BACKGROUNIDY OF THE INVLNTION

Ihe present tavention relates 1o sprinklens ased o auto-
matic Nire extingmisher systems for buildings and the like,
woxd 1 particular, relates 10 a fast responae sprinkler head and
Gre sprinkler system for use in caviroaments wherein oac of
ure Chstrections are posilivied 19 proxanty W the spna-
kler head

Autumalic sprinklen have long been used in automatic
fire extinguish:ng systems for buildings in osder 1o disburse
a thuid o control a tire. Typically, the fluid atilized in such
Svateins s waier, aithough syslems have aiso been devel-
cped oy Jdiskurse foam and ather matesials, Histozncally,
spnpkler heads inclide s ~oblid meta] Dase connected

4 detlector ueed
woalier ihe :r;):c'u'_\' =1 the ot
water 2 he deioctor guaenates o delined spray disi-
putien paliery over the gooieated area dhe Jetlector s
tprcally spaced o e satler af the hase by a Name, wd
4 fusible Tegper assembiy seoures aoseal vver the ceniral
When the

head s clevated e pre-selecied

presswrized supply of water, and sorise Tvpe
water ow. Alteratan
o byt

arfice. termperature surcoundhing the spankler

value elwcative « 2 a tire,

e fusinle S Qe sty seicases e sl il w ot oy
ot ena the ok e ead

P enignaskeg spoaker Beads come i three general
Gttt Petes, nna iy, Lvight, peneent oo d sidewedl OF

dnatess o ihe present applicaboa are she peadent ypy and,
@ parheular, upnght sirectunal Lvpe Pendent sprinkicrs
depend below 1 bre extingushing uid supply prpe, sech as
& water pupe. In pendent sprinklers, when the fusitile trogger
asswemlly teaches o pre-sclected wimperatuee due 1 the
peesenve ul Tire, the fusihle trigger assembly releases the seal
positioned over the vatlel, enabling walker W ow theough
the central arifice of 1he sprinkler head n a1 dowoward
directinn As the water exits from the spriakler head, it is
tvpreally dishursed by the deflector which alters the trajec-
ory of the water 0 as {v delioe a spray disinbulion patern
man allenpt 1o wootal the fre.

Au upright spunkler difers from a pendent sprinkler in
tat it peoseels uprwacdly trom thie Huid supply pipe. When an
upnght sprnkler s achvated, the water flows upward
thr agh the sprnkicr fead and s expelled fTom the central

citce 0 an upward difccton Graviabienasl forces, in
combination with e detlecker spaced 4 pre-sclected dis-
tance abuvve the ceniral antice, resulisin the fermation of 3
doa nawardiy. mos g spray distribution pallen i e stivmpt

s fire o additien 16 some common berxiils and
advantages, pendent and uppht sprinklers each have <ome
Borictits relative 0 the vther type Upnght sprinklers fix
examiple, have foss ot o tendency o colect cantamiiant
Pusid-up sinee the vontnimenis setie Jos ot the Branch

Wogoentov

P amd hts e
st

gestened

Al Blockage s reducdd

[0y, aub flave

to achicve

st sponkler Sysiems heer
what s referred o as “rire cantml”
Sl oa g In the fire comire] method oy
! DTen. U g loemalic sprinkler system s \'L‘\Igr‘: {and

nected area

l\j such gl g relatvely farge rumoee of adissiual

83

15

&i

L34 Bl

2

sprinklers will activate upoo detection of a tire. TRat is, in
response 0 a fire, zotonly wall the sprinkless Closest w the
Gre be aetiaied, hat alse sprinklers which anefedct e areas
surresmding the e, sooas 1o delne 3w »nlrul'--;d ies Winle
'Uis snttvipated that the sprnaklers imimediatcly shove the
S LAy vt ne anle et nbu'\h she hire. the vosl et the Lire
controd method s sctuate e sprnklors abeor the e we
pre-wet the combushbie malensls mothe fre’s seneral
vwinity 1o profabit the fire's geowth, Thus, the tire control
method seehs 1o contine the fire withur a predeternized arca
untd additicnsd tire Nghting methads are deployed, such as
response by a fire department, in order 1o extinguisi the tire,
Beginning 1n the T97T0s, industnies boygan mare widely
nsing relatively large warchnuses for the storage of product.
Tu eFecuvely utilize space withia these warchuuses, product
s normally stacked on paliets or cacks 1o a venwcal srrange-
ment. These warchouses may reach approximately 30 fect in
height and contamn stacked pallets s high as approvimately
25 feet. Tradinoaal sprinklers, Jesigoed and instafled soas
o provide “fire cuntrol,” bave proven inetfective i cem-
pating lires igmited i these large warchouses, As the veri-
<ally stacked palicls may excecd over twemy Teet in height,
tices wenited within these pallets produce 3 pinme ot oo
AP"\JJ\] i osubow

hustion gasses which rapdly travels
queatly npacts the ceibing of the warchinuse.
\.;g.m-r:n Sy el these combustion
sersture ehwos e e Are, and s when the spriokler head
Al n\ aled, an anacveptable quanity of water g led foon
the spriskler s evaporated within this izl wmperature zone
hetore 1t redches the site of the fire. As g resulil loss waier
s oactnally delivered o the fire and hence prevents effechive
fire contral,

H‘L rapd
Lascs creates @ s ol '.h.h

fio

After apacine Un vehing, Brese cemndiishog ey span
. ;
ot

2]
EARANITY FUS PPN

wowetlis

i g sornoestd directiay abeng the s
ot

BRIV

<

Sapnt mevonont N alonig

aAe an

COriang g larpe ot

R
EE% DO TN T

o the geronetr of
sprinkler heads sty
wiarehvose proshices wevers]l uaaceeyts
First, the near simultanenus actuaton of a lane numsher at
sponkler heads prodhuces a signibieant decrease in the warer
pressure delivered to cach individual sprinkler head.
Cozsequently, less water s available Tor delivery to the tire
and thereby provides an opportunily for the fire o spread.
Fusthermore, wctuaton of emolely localed sprehler beads
results 10 water damage to the product protected by such
sprinklers.

1a response to the adequacies of extsting sprinkicr beads
and the “fire contol™ deploymeat method, the sprinkler
sudustry began the design and sastallanion of “tarty Sup-
pressun Fast Response” (hereinalter reterrsd ooas "ESER™)
sprinkier heads. As the name indicates, the theory behiod
ESFR s to deliver o sutlicient quantity of waler during ithe
carly stages of fire developmernt i order @ suppress amd
L\l.nou.\h the fire and deny the apportinity for fire growth
In ceder w achieve the gusl of carly suppressien, ENER
sprinklees must guickly gooerste 2 sefficwnt Guanty of
waler capable of penetrating the fire plume and hus he
delivered o the core of the fire, uflen referred 10 in the
sadustry as the Utuel package " To deliver a suthicient quan-
ey of water 1w the el package”™, ESEFR sprinklers are
eaipped sath o thermaily scasitive fusible pger ey

Aot

[ RN S TUR R RTINS

are. fhe

mass 3 Tali

.
e

CORESOC e

N

actiating the sprankdor bead shortly atler gemtion
ol packages Normmally, ESER O spricklons alihive
"'ml“c togges assemolics whiclh have 3 n.\ ng e
taven approcmately D337 F aad 1T
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warchouses, the sprinkler industry, aud o parlicular the
Factery Mutual Rescarch Corporation (hereipatier
“FMRC™), developed the concepts of actual delivered den-
sity (heranafter “ADD™), requited delivered density
thereinatter “RD17Y, and response ume index (hereinafter
SRITTY as quantifisble miviasvres of sprinkicr pertonmance

I'he RDEY s the amonpt af water that must be delvered 1o
3 fuel package compased af 1 particalar type of combustibk
matenal i onder e achieve suppressios, e establishment
af a RID value for 1 paricular fuel package is achieved by
varinus tests most oltenly coaducted by (he F'MRC The
ADD value depends an the construction of the particular
sprinkler head and 1s derined as the amount of water which
iy actually deposited onto the op of 2 cwnbuastble fuel
pavkage. Generslly speaking, the RDID vaiue increases a8 1
faceton af tune cnce ipnziten of the Tuel package s initi-
sted. Durieg the muaturation: of the lire, the RDIY increases as
3 tumction of e e develaps, more
canhustinn gases are generited and thus mnge Water st
be generated «fue to the qusnnty of water cviaporated by the
e plume. The ADD geeerally decreases as 3 tunction of
dme, untid the fire reackes full maturation. The decrease in
he ADD as o tunction of e s abso due 1o the growth of
he tire plume, which resti's in an increasing waler cvapn-
rato tate, aud thus reduces the yuantity of water actually
delivered v the fuel packoge. Under the ESER theory, carly
suppression wy achivved i the ADD iy greater than the RDL).

e hHecualise as

The ADD value of o particulsr sprinkler s largely a
lunehon of e dischange coetlicient or “K" vaiue. The K
value o detined by the following cquation:

I

a=Iteens i gallons pee einate; wld

PEWAT PICSSUTC Polnes per square ioch. As a cesull of
testing by the aprakier induestey, ESER speinklers st
have @ K value ab a teast 135, and preferabsdy 13 or
wrealer. .

The RTT wvulue is esseetially a measure of the thermal
seasthivaby ol e fusible ineger wssembly which sctuates the
sprukicr head Consmogacetly, the Towur e RIT vatue of o
paricular sprakicrn, the Dister Ui aoluetivn line of the
sprickder head oy coaprase 1oy i, wiiach i Lin decicases
the ARD vilue necessary o calinguish e fue

suxe e advent of ESER spriaklers ia the 157075, e
sprickies wzdustey has sttempted o design upright speickicns
having e ADD values acecssary 1o adeqiately seppress 3
fice. Despite these atteinypis, horelolore, the indusiry has
heen utable tegenerate an upright sprinklor head capable of
wchieving ESEFR standards. and has enly produced pendent
sprinklers having (he requisite ADD iteria. The inability of
the industry 1 generate an ESFR sprinkler having an upright
Jdesign has presented preblems in the invlusiry, specitically,
in the retrofitiing of warehouses. Priar o the advent ol ESFR
sprinkiers, many warehouses employed traditional upright
sprinkier asscmblics. Conscquenily, retrotining warehauses
Jesigned 10 accommodate upright sprinklers with ESFR
peadent sprinklers has required warchouse owners o tear
out existng piping ad replace the same wath piping capable
ol supporting pendent ESFR sprinklers. This, in lurn, has
increased the cost and complexity of installing an ESFR
sprinkler system

ln crdor o provide uatformiy in the design aod stalla-
ten ol sponkler systems, as well 18 o maxinize the
probaiility thut the installed spriakler system will operate in
in efective manner, the Nutional Fire Protection Assacia
aun therematior referred tooas the "NEPA™) penerates czi-

1

n

L]

~

35

A1)

55

i)
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teria or regulations for both the design sud nstallatisa of tire
sprinkler systems. The NFPA is comprised of a wide cross-
section of companies and organizations having expertise and
nterest i fire protection safery. The fisst set of repulatians
issucd hy the NFPA ciccurred st the beginmiog of the 20th
Cettury and bBas been centinuously updated dn light of
wdvances and chacges w wehmology. The NEPA regulations
of gutdebines aze based an data gained by over vne hendred
veurs of cxpericnce in the evaluation uf sprinklee systems.
Complance with NFPA guidelues, in particular NFPA 13,
which governs the installatiin of sprinkive systems
Ghiscussed hereinatter w detail), is frequenily required by
iederai and slate enfnrcement agencics, aod is accopted by
the insurance industry s the definitive pundeline concerzing
the anstalluiion and Jdesign of spronkler systems
Consequently, us 2 commercial pracucality, spriak.er
desigis and ihe installstion of sprinkler systems must be
shle o pesform successiully withiin the wuide lines sel by the
NEPA, and o paaticular NFPA 1A Falure 0 cantammy or
epvtile sucaesfully within the NFPA guidelices ietteetively
proindits the connieciad wiabiiny of o pasticular sprinklae
design o s astatlation.

In addition 1o providiog guidelines concermng the design
and inslallation of sprinkiers, the FMRC, ia cenjunction
with the NIPA, have estahlished “commadhty” clussitica-
tivns which categorizes materials commuoly tound in ware-
buuses or storage factlities. Lach commadity classificalion
segregates malerials according 1a their degree ot combusti-
bility 1nd the aperatiog requircments necessary (o extinguish
them. For cach vof these commuditics, & particnlur sprinkler
tiead must meet certain wates supply and Jischarge require-
ments i order W oprovide adequate protection Curently,
materials are classified inihe ollowing commedity Classi-
fHeations: cluss 1 othraugh 4, canon Looxpasided plastic,
cared expanded plastic, encanoned unexpanded piastic
sud vivantoned expanded plastic. OF these commadines,
uncactoned unexpanded and expanded plastie commaditis
represent the two most chalienging fire hazards, with uncar-
toned expanded plastic carton commaodilics representing the
most challenyging Sre scenatio.

Of panticular impartance 1o the presezt invention are those
wections of NFPA 13 which govem the wistallztion of ESFR
sprinklers in areas having obstauctions supposted by aexd
depeiinn froms, o sthenwise supperied hehvw, the o L
et awarchouse or caclosure. The 199 Latinion of NIFPA 13
pravides specilic spatial requirements concermniey the place-
ment of ESFR <prinklers in proximity o obsiruetions shat
prevent the sprinkler from developimg an eifective spray
distiibubion pattern Specifically, $4-11 5.2 is directed w0 the
ssue of ohstruction 10 sprinkler discharge in ESFR
sprinklens, and delines a muaniowum horizontal or lateral
distance that the sprinkier head aust be placed from the
obstruction. NFPA 13 (1996 ed.), §4-11.5.2 states as follows:

Spricklers shall be positioned such that they are lecated at

a distance three ltimes greater than the maximum
dineusivn of an obstruction up o 1 waximues of 24
inches (609 mun) (¢ y. structural members pipes,
volumans, and fixtures). Sprinklers shal be positioned in
wcordance with FIG. 4-11.5.2 where obstiuchions are
presci,

F1G. 3-11 8 2, reterenced in §4-11.8 2 0f NEFPA 13 (1950
ed ) is repeoduced herein as FIG. 1 In FIG 1, "o corre-
spends o the bonzootal or lateral distance between the
sprinkler head and the obstruction, wheress “c" defines the
height snd “d" the widih af the vbstruction positoned below
the sprinkler head An “obstruction” as used in $4-11 82
ay he a battom chard of @ truss or jaoist, 1 e, Jact, Bkt
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fixtuee, o sicilar honzentally pesinoned tixture commanly
encountered 10 a warchouse or storage facibiny.

The vy aiion of NFPA 13 $8-11.51 detwils the
cequiccaaeats of ESFR spriuklers when obstructions are
present at or ocar the ceiling and states as follows:

Sprinkiers shall be arranged W comply with Table

5-10.5.1 and FIG. S-11.51 for obstructions at the
cething such as boams, Jucts, lights, and top cords of
dusses and lar josts.

Table $-11.5.1 and FIG 5-11.5.1 ure ceprintuced herein as
EIGS 1T and 18, respeatn cly. [n additton, the 1994 version
af NFPA 13, in 35-11 5 2, addresses the placement of ESFR
sprisiders when isolated obstructions are peesent belew the
ciovation af sprinklers and requires thar

Sprinklers <hall e wustallied below isolated nencontnuous

clhatruchers that restact oaly oce spaekivs and are
Wweated below the cievationn of sprinklees, such as light
nixtuies and umt heaters.

Farthenmore, §8-11.5 3 of NFPA 13 (1999 ¢d.) peovides
guidelines conecrning contineous obstrections located
below the ESFR ~prinkloes of a1 osprinkler system and pro-
vides

Spoekicrs shadl e sranged 1o comply waih Iabic
S-EE& L tor borzantal ubstructions entirety helow e
clevation of speinklee it rosteict sprinklee discharge
patiern for twa ar mere adiacent sprinklems, such s
ducts, lights, pipes, sad conveyons.

Finally, §5- 11832 of an NFPA 13 (1999 ¢d ) wequises

LSER sprinklers shafl positioned 3 quainua ol voe Toot
(0.3 m) bearzoatally from the nearest edge o any
ot Caid el e bar joist oF apen 1Truss,

Ihuss, 2 can be seen from the shove cited sechions of both
the 1%t and 1996 editioa uf NFPA 13 that vanous guide-
Enes and regulalions governn the istallation of ESFR sprin-
hurs i applicaliens where the area 10 be protected includes
ane o mage tvpes of obstroetious. I s believed that the
sechons ced abvve troc NEFPA 13 (1999 ed.) define and
clanly additional pudelines conceming the instaliation of
ESFR sprinkler systems, and acts as a supplement 1o
§4-11 8.2 of NFPA 13 (1996 ed).

Centarmanae with she above ciled sections of NFPA. L3,
has berelodore been 3 practdsl noaessity goverung the
watallation of all BESFR sprinkier assemblies due o the
wabdity of sprinkler manutacturers (o produce an ESEFR
sprinkler bead havieyg the requisite ADD value for a luel
package censisting of 4 pactivular type of combustible
malenal, which s alse capable of develeping a spray dis-
wrihution patem m proximily o lhese shstructions Con-
formmance with NFPA 13 (2996 od) §4-11.8.2, and 1he
smneerefererced sectioas of NIPA T (0999 ed ) has sdded
sddstional cost 1o ntellation of asprinkler systems by
recintig e plicement o adiinenal sponkless inoareas

ES1N
supoundizg e obstruction Furthonmore, the vanuous sec-
S o] NEPACTY (1999 cdl) Bas mercased 1me compiexily of
the stailatzon procedure of ESFR spusklers inoareas
wherewn obstmictions are presect. b addition, 3s @ coavea-
uanzlly siewd warchouse or sworage faeilny may coutan
many differcnt types of costructions, the astaliation of
sprinkier sysiems in these [ucilibes is often a cemplex
procedure. Moreaver, in vertain cucumstances, ddherence 10
NEPA 13 (1996 ed.) §4-11 .52, and the various sectinns of
NIPA 13 (199% ed ) has resulted in particular areas receiviag
only @ margal Quaniny of water and thus, are particularly
vuloerable to the generstian and growth of a fire. That is, in
reder o sausty the sbove cited sevtions of NFPA 13, it is
often necessary to place a sprinkler head eo both sides of the
sharuennn Cnasequently, when the site of ignition 1s

n

1N

s

5

o

6

deectly, or approximately directly, under the cbsiruction,
anly the outer penphery of the spray distribution paticrn of
bath the sprinkber beads seach the conflagration. As a resalt,
fires generated proximate 1o these ohstructions have an
increased apportunity to grow and spread o adjoining arcas
given the often marginal protection afforded by the pair of
sprinkler heads.

Consequently, there exists 8 need for a fast response,
upright sprinkler which can cflectively provide a spray
distnbution pattern when used in proximuy o obhstructions
and can provade the gecessary ADD values requiced o
suppress or extinguish a tire.

SUMMARY OF THE INVENTION

Accardingly, the mresent mvention is cinbodied g Fast
tesponse upaght sprinkler head. The spriokler head, aceond-
g o one aspect of the mvention, includes a spankier body
contiured for attachment 1o a tire extinguishing uid supply
twe. The sprinkler body is formed with an orifice in fud
coennhunication with the lire extinguishiag fuid supply line,
arwd Ras a K ovalue of at least gppraximately 133 A fusibie
rpper asscomnly, coupied boothe sprinkler body, oxens
sealung force upsn o seafing assembly sod has a fusiog
wanperature ol helween approximately 1557 1ol 1787 F
Providing an spright sprinkler head having both 3 K value
af at least T35 and o fusibic tnpger assambly rosponsive o
the tamperature e af herween 135317 6ad 1757 1 resuiis
wa Lasl tosponse spnnkler which sy Lo o I applca
Hous whete suppression dod o extisguishiment of a tice, in

; wontrast 0 coatro! thereol, s requiced

Accerding by another aspeet of the preseal invention, s
lire sprinkler sysiin is provided for suppressang a lire in an
enclosuce, whetenr the cnclosure conta:os at lvast vie pen-
crally hotizental abstruction of a presclected dunensian
positioned below the cedling, amd sbave the floor. The
enclosure coutwns a particular eommodity classification,
and the fire sprinkler syslem includes 3 fire eatinguishing
fluid supply hine having a diameter less than or cgual
spproximitely 3.0 inches. At lcast use upright sprinkler head
1 attuched 1o the fluid sepply line and in fluid cammunica.
tion therewith. The upright speinklee head is positioned
along the lire cxtmnguishing luid supply line such that the
ateaal or horizanital distance between the up:ight sprinklee
head and the ohstmction s less than spproximately three
times the wudth nrouter dianeter of the shairuciion, depend-
i upon the shape of the obwtrustion. The use o8 o uprghi
speznkler head which < phaced o horizontal distance less thaw
spprosinalely three times the width or vuter clameter of the
ahstouchion redices the complexity invedved 1o the instaila-
Loy ot g spninkler system and provides wereased protection
fue ¢omrhosurvs aving Castructions

Aceerding m

yeloanather aspedd of the mvennuan, a

methvd for suppressing a fire in a6 ceciosure having at eass
ane gencerally
distanee below e valing iclides the steps o p

Sagosutal vbstructing suppseited a preselected
T 3
fire extinguisiing ud supply le witiun ic enclosire
having a diaeweter hess than or ecqual o spproximalely 3.0
nches and altachicg at least one upright sprinkler 1o the fire
eatingwistung huid supply e The wpright sprinkler has s
K value greater than of ¢qual to approximately 13.5, und o
tusible (rigger assembly havinyg a [using temperatise
belween approximately 155° ¥ and 175° F Uulizing an
upright sprinkler having a K value greater than 135 acd 4
rigyer assembly having a fusing temperature in the range of
155° F. 1o 175° F, in combination with 3 30 inch ur lexs
diameter Huid supply Hine, pravides an efTective methad far
extinguistung ar Suppressing a fire
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According 10 sull yet another aspect of the present
wvention, an upnght sprinkler head is Jisclosed haviag a
sprnkler hady configuecd for attuchment to a fire extin-
ghisttng B spply e and aavieg o K ovalue of at least
approximately 13 5 Adetlector is coupled tw the spnnkler
ody und bas an impact surface configured © geavrate an
aptimunm spray distnbution patiess of lire extinguistuny
Nuig ever an area 1o he pratected. e dllector amcludes a
wenerally plunar member having o pouneter and a skin
Jdepending cutwardly thercliom al a preselected angle from
the vertical, which is berween approximately 12 and 26°.
Au noular ledge extends horizontally from the skirt. The
combinatiog of a K value of at least 13.5 and a deflector
having a planar member, a skirt depending outwardly there-
from at a preselected angle, and an annular ledge provides
an ctfecuve upright sprinkler head tor use in suppressing or
extinguishing a fire.

Accanding 1o stell vel anuther aspect of the inveation, a
tire sprinkler system for use in suppressing a hire i an
enclosure having at least one geoerally horizontal ohstruc-
uon with a presclected dimension pesitioned helaw the
culing and above the tloor, and contutming a particular
comenhity classification includes a fire exunguishing fuid
supply le baving 3 diameter less 1han or equal 1o approxi-
mately 30 iuches, and at least one upnght spnekler Beving
a detlector and exending from the fre extinguishing fuad
supply bae The at least one upnght sprinkler includes o K
value al st Ieast spproxiately 135, sad sncudes a fusille
irgger assvunbly baving fusiag temperatuge between
appraximately 1957 F and 175° F The dellector of the at
least one wpright speankler s positoned a preselected ver-
neal distanee alove tae botiom ot the vhstructhion Unilsing
the upnght spnkler head of the present mventuoa pomis
its placement o herizonta] distasee above the ahsicictions,
whica noteen greatly sinplilies he csiallaren of ghe
sprinkeer system aad thus reduces Cosits,

Accurding o further aspret of the inventien, a fusibic
hok for a sprinklee head having a lirst Jever and 1 seoond
lever vomorses 1 lirst plate ormed wilh a Host chanrel and
40 least wne i aperture, and 8 second plate formed with 3
seeonsd channel and at [east one aie aperture. Alaver of head
fusikle iatenal joins the first snd second plate, The tirst and
sceonxd channel exteed m oppasite directuons and the at jvast
o air apertire ob the At plate is in cegisiration with the at
least ane air apertire of the second plate when ihe fusible
link is 0 e assembled coudition. The use of repisterning air
apertares in the fusible link provides air passages o increase
lhe convective heat low through the fusible link, and hence
increases (esponse Lime, enabling the fusible link 10 be used
il applivaticns waerein fast response is nccessary (o sup-
Press ar ¢Ntuguish s fire,

The prosent mveaion provides a fast response upright
spriviler head capable of discharging s sutficient autput of
water o iher e extinguishing flund, asd clfectively aliers
the tragectury of the water »o as o Jevelop a spray disin-
hution pattern abeat a presclected anea. The spray distnbu-
en pattern geoeruted by the sprinkler head of the presem
invenuen provides an ADD in excess ot the RDD for a given
facl package, and thus permits the sprinkler head o he ised
m eamnmeraaal or imdustrial warchouse applicatons requir-
ing e suppzossicn, Additonatly, by using the fast response
upnght spis
imd svaiem can e implemented whaerein the fast respense
upright sprinkier head is placed in proxinuty o, snd hon-
centaily shove, s ubstruction. The abiiiy iu place thie fas
respoase, upnght sprinkier head o proximity o these
vhstructians cnables the fast respsnse upright sprinkics head

lors o the present igvention, s lire extizgish
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W provide an optinum spray distribution pattesn about the
ahstruction and thereby provides grealer fire protection in
the event u fuel packuge s iunited direcily below ar appresi-
mately directly helow the obsiruction

These and wiher features snd advantages of the presens
inventian witl be turther nderstond and apprecisted hy
those skilled 1nothe an by reference o the Tollowing
specttication, cloms, snd drawnps.

BRIEF DLESCRIPTION OF THE DRAWINGS

F1G. Vis s reprint of FIG. $-11 82 referenced in §4.11.8 2
ol NFPA 13, 19%6 Edition,

FIG. 2 is a perspective view of a fast response upr.aht
sprinkler head according 10 3 preferred embxdiment of the
wvenlion,

FIG. 24 is un cxploded perspective view ol the fusible link
ol 1be Last response apright spriakler head depicted in FIG

F1G. 3 is a sectional view of the last cesponse upright
sprinkler heud of I1G. 2, taken along lne H1- ML of 116G

FiGh 4 is a perspecuve view dlustrating the placement of
the deflector of FIG, 2 on the sprinkler hxdy;

FIG 8§ s udetsiled sectinna) view of the deflectar o 11
Y.

FIG, 6 > w bottom view of the Jeflector of FiG, 2;

G 7 15 2 puespective view of a fast rosponse wpright
sponkler hewd according Ly an slternative proforned embaod;-
ment of the peesent ioventon;

PG, B s a4 sectional view o the Fast respose wpraght
spemkier bead o f FLGLT, tahen alony Eoe V- VHECE TG
b

FIGL9 s Tt view a8 a pimof ihe Fasl sosponse aprigh
sprinster Bead o FIGS) T aad K,

FIG. 9208 0 wide view o the pin depicted PTG 9,

FIG 10 18 & perspeciive view of the ather pin at the Last
rospuase 2pright sprinkler bead depretedd i FIGS. T aiond 8;

FIG. 11 is 1 expladed pespective view of <he frsible Tk
af the Exst response upright sprinkler bead of FIGS. 7 and ;

FIGL 12 s o selivmatic, perspective view of an enclosire
Faving o fue sprinkler system aeconding o a preferred
cmbadiment af the present invention, with a portion of 1he
fire sprinkler systen shown in praximity W an ohslructivn;

FIG. 13 1s a side view illestrating the positioa of an
vprightspriakler head of the fire sprinkler systen: of FI1G. 12
in relation to an chsiruction;

FIG. 14 1s the same view ol FIG. 12, with a partion of 1he
fire spronider systen illustrated e proxinity 1 an anaulacly
shaped cbstiuction;

FIG. 15 1s & wide view llusirating e posthion of
upright spnakler bead iz relation 1o the annularly shaped
chstracin depicted in FIG 14

FIG. 16 15 a table depicling the lest paramceters and fest
resulls Tor 3 fire sprizkler system esi conducied by the
Factory Mutial Researcl Corporating and utilizing upright
spewkien heads accarding Lo the present inveption,

FIGO 17 s a reprint of Table 8-11.51 refercnced in
235-11 5.1, and 5-11.83 of NFPA 13 (1999 ¢d ), and

FIG IR is a eprunt ol BIG) §-11 &1
§8-11 S0 Al NEPA IR (199 ey

DETAILLED DESCRIPTION OF PREFLRRID
EMBODIMENTS

relereneed

Acenniing o one aspect, the prosent inventing is ¢oibod-
wid inos fast response upright sprickler hea:d, The fast
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response upright sprinkler hcad generates a sutficieat How
rale of water dwing the {aitia] stage of fire development and
develeps an optimum spray distribution pattern capable of
delivening an actal debivered densily in excess of the
required delivered densuty for o given fuel package 1o
thereby permit o fre to be suppressed or exticguished
Although the sprinkler head of the presens inveetion may b
used 19 pretect any ares, dt s partionladly suited for usc
within 3 commercial or indusinal warchouse where 1he
ceiling may reach a height of appraximarely W feer, aad the
height of storage o preduct contained within the warchose
may reack o eight of approximately 25 (eet

Reternng oow 1o FIGS. 2 thiaugn 6, « prefened fonm of
aofast esponse upright spoadkicr head 10 s shown and
consisis of a sprinkler frame or bedy 20, sad o fuid dedlector
30 pesitiensd a presselecred distsnce froi wap rogion 22 of
sonnkier bodv 20 by 3 yeke 400 A rusible link cr repger
assembly 80 is nownted herweer sprinkler bady M) and
dellector 30,

spankler tady 20 nchades an oxterally trvaded bottom
region 24, allowing spankier budy 20 10 Ix retatahly
altached 10 5 fire cxtinguishiog Muid sapply lne or pipe. A
ventral onfice 26 15 fermed 1n sprinkler by 200 Cearral
oafice 26 provides o Muid flow passagewsy cnabling the
expulseon of ficg e stinguishing luid from oetlet 27 of central
orifice 26 i respunse o lire,

A pair of arcuately shaped trane anms 42 and 4 eatend
frow exterior surface 21 of spankler hady 20 aexd project
beyond top region 220 Arcuate trame arms 42 aml 44 define
yoke 40, Apex 46 uf yvohe 40 is formed with a central
memher v boss 48 having formed therethrangh an iaternally
Areaded apernare o bore 490 A conicaelly shaped protrusion
47 extends From surtace 38 af nonh anns 42 aod H ol yoke
0. The vurpase of proviusaans 47 08 W prevent centact
hetweea arns 420 44 and fusible Ingger ssseethly 60
assenhly 60 consisis of a male arm o leves

Fusebele trigaw:

62, 3 camphmentary female anm or lever 84 and 3 fusible
link 66. knd 63 of male luver 62 enpages a sealing assembly
70 positioned 0 sealing wiatact with awtler 27 o sprnkicr
body 200 o 68 07 female Tever 64 is positioned m contact
with o threaded serew SO posioaed G tluvaded bore 49 of
hivs 4K

Pusible link 66 may s any thermally responsive fusible
fink commenly uGlized i the industry having a2 fusing
winperature within the range reyquiced by varly suppression
fast response sprinkler heads. As used herein, “fusing tem-
perature” means the temperature at which the ddhesive or
salder used w fusible link 66 liquefics, causing the release
o teigder assembly 60, and therehy the actuation of sprinkler
hear 20l order W permit sprinkler nady 20 to deliver an
appropriste quaatity of firc cxtinguishing dwid dueing the
wilial stages of fire development, fusible lirk 66 may be any
fusible link having a tusing temperature of between approxi-
mately 155° F. aod 175 I, more preferably between
approximately 159 F. and 171° F, and most preferabily,
approximalely 1657 F.

As shown w FIG. 24, in a preferred cmbodiment, fusible
link 86 includes a pair of plates 130, 132, joined by a fusible
matenial 134, Each plate ircludes a lever aperture 133 and a
Chanoel 138, The pl.ucs 130,132 3ce }ij[iuucd ina p;nm]]y
overlapping relationship sich that lever sperture 133 formed
in plate 130 15 in registraion wuth the channel 138 of plaie
132, while channel 138 of plste 130 registers with lever
apertiie 133 of plate 132, That s, when fusible Lok 66 1s in
the assembled positon, channels 138 of plates 130, 132
extend in appasite directions. Eads 134° of plates 130 and
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132 are peefecably lincar, whide cuds 134" sre prelerahly
arcuate in shape. Lach plate 130, 132 is furmed with one or
more indentations 136 and one or more protusions 137
Protrusions 137 are tapered and have a centeal apertune 137,
When assembled, iadeatations 136 of one plate 130 ar 132
are in regisiration with protrusions 137 of the oiher plare 134)
vr 132, Regasity of the indentativns acd deprossions belween
plates 130, 132 fauilitates separatian of the plates 130, 132,
when the desired temperatuce 1s reached Sules 140 of plate
130, 132 have extending therefram a flange 142, When iy
he assembled condition, flanges 142 of plaes 130, 132
extend 1 opposite directions. Flanges 142 act as thernal
barpiees o partially trap heat about the surfaces of Tusible
Nk 66 and as a rosult, increase the respense ime of fusible
Nk 66

Euck plate 130, 132, includes a center hide 138 placed
tepastration with e center bule 138 of the ciher plate 130,
132, One or more sie gpertures 139 are farmed o cach plate
1M and 132, sed pesiioned in regastration wuth 1he oppas-
:ng air aperture 13 tanmed o plate 130, 132, Cearer hole
13 and sic apurtures 139, cnable the migratioa of air
throvgh tusible ik 66 to therchy result in the tmely
separaiion of phites 130, 132, when the appropriaic 1em-
perature s reached in response 1 3 fire. Fusible link 66 of
FIG. 2a i3 a link usablie in various styles of sprinkler heads,
and in certain convenlional sprinkter heads, center hole 138
ot fusible link 66 pruvides an access apetiure through which
a0 adjustiient sceew may be reached by an adjustuent wol.
Adr apertures 139, however, do oot provide acuess apertores
far weals o mounticg poiots for sprinkler zsse mhly coepmn-
nents. Rather, air apedures 139 are preferably provided in
additzon to sther functional apertizes such as Genter hale 138
lor the purpase of speeding tripger response time. While 1o
wishing o be bound by theoey, 1t is bdieved hat the
preseoce of wir apertures 1A amd center Sol 138 enshbles
lusible Tk 86 1o oxperionce g continuaus s Sow there-
thromgh i ofder 1 wrease e coaveetive hoal ransfer o
plates 130, 132, wreasing the rate it which fimible link 66
i elevated 10 a specificd temperature. Funthermare, i is
helieved that reducing the muss uf plates 130, 132 ecreascs
1he 2CHVALION 1IME “eLessary 1 wparate piles 130, 132 1
i W s fire. Preferably, o plurality of 2ir aperteres 139
are provided and ate posttioned and spaocd an plates 1M1,
132 i order 1o maximize the ambient heat wlusion into
Pates 130,132 A shown in FIG. 2a, 1w aic apertares 139
are generally ventrally Located on plates 130, 132,
Allernarively, feur air apertures 139 may he utilized and
spaced across the face of plates 130, 132 w o rectangular
patiern. le stll cther aliermatives, oce sir aperture 139 or
other pumber of sir apertures 139 greater thay o may he
used.

Sealing assembly 70 includes a sealing ring 72, 1o arce-
ately shaped holluw plug 76 and an iosert member 78.
Scaling ring 72 is placed within outiet 27 of sprinkler body
20 and is supported by a shoulder 23. Sealing ring 72
coulains a central apenure 73 dimcasioned to receive plug
76. When assembled, region 76" of plug 76 projpcts a
preselected distance within central orifice 26. Plug 76 is
tarmed with a shoulder 77 suppieted by scaling ring 72. The
witerior of pluy 76 is dimensianed 1o receive insert menher
7R When o position, insert member 78 1 supported by
ntecior surlace 77 of shoulder 77 Top surface 79 of wser
member 78 1> fonned with 3 depression 80 Junensumed 1o
receive cad 63 of male lever 62,

Yo attach fesible trigger assembly 60 o sprinkler huad
hody 20, sealiog assembly 70 is first positianed within autlet

27 af sprinkler bukly 200 Thereatier, levers 62 ancd 64, having
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fusibic link 66 attached to cods 63" and 68 18 positioucd so
that end 63 of male ever 62 is posilicned within depression
8Q of insert member 78 Threaded screw 80 is then placed
within threaded hore 49 ol boss 48 aud wotated until threaded
serew SO cantacts end 68 af female lever 64, Threaded serew
50 is rotsted unti} s suthicient foree s applicd 10 female lever
64 1o thereby hold fusible trigger assembly 60 sueurcly in
place and provide a Quid nght seal against cutlet 27 of
sprinsler bedy 200 To prevent thucuided serew #) from
rotating subs quent Lr achioving the popee pasition, interior
surface 81 of bone 4905 Hiaed with an adhesive, Therealler,
4 pin oo pimle K8 s placed i hore 49w thereny tlentify
sprnkler bead s 3 non-standard orifice thread size sprinkler
The adhesive nsed o secure pintle BS within bare 49 tay e
aily adhiesive \‘.\m-_g]l,-ni_\‘ vined "j" thase with .1rdin’=.’)‘ sl i
the art. o che preferred furm, 3a anaenic adhosive s
utilized. Alteraatively, pratle 88 may be eliminatzd and the
vecessary anformation stenped an en eateror suiface of
deflector M0

Dedector M assumes a general cap-hke shape and
includes a honzomtat wp or planar menilxr 34 A down-
wardly projecting sunular inember ur skint 36 depesds from
the periphery of planar mvaber 34 w2 a trusto-conical
contigurabon. Aocoular skut 36 depeads cutwardly, away
from plaoac member 34 a1 a pre-sclected angle “a™ off the
vertival, shown in 11G. S, Preferably, angle "a™ s between
approximately 127 and 26%, more preferably hetween 157
and 23%, oven more preferably heiweea 18% and 20°; and
mast preferably 19° Althcugh ot wisking W bund by
theary, it believed that ihe angle assamed by seoolar skiet
36 contnbutes W the devclopimenl of an aptinman spriss
disreinuteen patternswhe ™ eaahles npeght sprinkiec hewd 19
wedehiver e spray dearhanng punera suthaient 1 suppress

ap exiuguisk ¢ e o protedicd arcs

A pliralety o spaced aperizes or threigh-heles 38 ace
toraed alung annutar skt 36 thraugh-holes 38 crabte
water G pass therethrongh snd i diing so, soccierates the
waler autwardly, sway lrom sonular skirt 36, 1 provide s
spray distribulion pattern Raving o barver diamieter and thus

g ogreater area ol coversge A\ geserally bBoncontal sanclae
Panpe ar ledee 38 oxtcads Do apaaiar skt 360 Anuela
ledge I8 provides a fond barrier o prevent waler from
assuming o ey wajecrary and mmpacnting the ceiling o
other stnictiee postoned atwove deflectar M Planar mem-
ber 34 may Be Harwith a substannally planar euter surface
347 Altiernatively, vuter surface 347 af planer member 34 5
fermed wuth 4 plurslity of indenlations or Jepreasicns 39, As
shuwn in FIG. 6, depressions 39 result in the formation of
lincar ribs 39 o innee sugfaoe 37 of planar wemtwr 34 Ribs
39 impar: steengih upon planar member 34, Preferably, ribs
39 extend from the central region of planur member 34 i 4
racdial patiern. Most preferably, twelve ribs 39 acc arrayed
surwardly 10 a circle approximately 1.281 inches {32.54
millimeters) in diameter. Each nb 39 is approximaiely 0.47
inches (11.93 muilimeters) long. In the maost preferred
embudinent, place: wember 34 has an outer diameter of
approxucately 1,903 inches (49.91 millimeters) and annular
skirt 36 has a4 vertical herght of approximately (.31 inches
(792 millincters). Muost preferably, annular ledge 38 is
ting-shaped with an nner dyameter of appreximately 2,180
inches (33372 mythimerers) sad an outer disinvier of
approximately 2 893 aches (73 33 mullimeten). Also, in the
musl prelerred embaciment, sixtcen through-hales 38 Lave
anoval shape with s nyjor dimension unaing verticsily and
haviag an approximate lengin of O 230 inches (3 84
millimeters), and o minor borizactal dimensioa of approx-
mately O3 inchos (2.24) mllimeters). Planar member 34 is
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preferably spaced between approximately 2.08% inches
(53.05 millimeters) and 2.4M4 inches (51.91 millimeiers)
ahesve catlet 27, and most preferably Is spaced appross-
mately 2.0625 inches (52,3 milhmeters) sbove vuet 27,

Relerring cow to FIG. 4, planar imember 34 of dedlecior
My s formed wath 3 central aperiure 34, while boss 48 is
tarmed with sn anaular lip 820 To stach defiectin 30 w0
spatkler body 20, detiecne b is pasinened cver Tip $2 0f
boeis 48, and s supported by shoulder 83, Thereafter, aunular
ip 852 1 bent i a Jowaward direction o thereby secure
detlector 30 1o Poss 48, The bending nf annular [ip §2 shaus
deffector MY maw he achieved by any means commonly
wtilized i the anty Tor example, vrunping or azbitad rivelng.

Turning now ta FIGS. 7 through 11, there 15 shoarn a Fas
cosponse Lpright sprinkler bead 10 according 1o an alierna-
dve preterred embadiment of the present 1avention. Upright
sprnklor boad M inctudes o tusible ugger assembiy 180, 4
scaling assembly 180 2nd a creciform shaped pintie 196
Fusible trpger assembly 150 includes a fiest pin 182, a
second pin 188, and a tusible Link 163, Fusible Lk 163 iy
be any thermally responsive fusible luk commmonly utilized
in industry having a [using lemperature hetween approxi-
mately 155 F. and 175% F, more preferahly hetween
approximatcly 139° F and 171° F, and most preferably,
approximately 165° 1%

ln a preferred embodiment, as shawn in FIG. 11, fusible
link 163 includes a pair of plates 164 and 166 joncd by a
fusable wiatenal 169, Each plate 164 and 166 includes 1
chunnel 168 having a length greater than the radius of plate
164 and 166 <uch that when assembled, chansels 168 define
4 eenter slot 170 dimensiced w reccive fiest pin 182 and
seoend pin 188 Each plae 164, 166 sy have one w1 muore
depressicns 172, and protrusions 174 such that whee
assembleid, the protrusions 174 of cne piste 164, 166 are o
regsiration with the depressions 172 ef the apposing plate
164, 166, Protrusions 174 are tapered and have a cemirsl
apertare 174 Lach plue 163, 166 15 alsa fonmed sath oo
ar maere e aperteres 178 0 remstraion with air apertures
178 in the npposing plate 164, 166, Ay discussed with
respect th tusible Link 66 herewabove, vir aperiures 178
macilnate the nimely separation of plates 164, 166 0 cospanse
woa e Altheugh center slot 170 provides a moantiog
ocation and access passage thiough fosibie link 163 far pias
152, 158, air apertures 178 provide the functiva of speeding
tosponxe tane and prelireily de ot provide mounting
potnds fur compoucuis Gf aocess aperlures har hools,
Preterably, a pluraiuy of ar apectuees 178 are provided and
are radially spaced about plaies 164, 166 in order 1o provide
alr passages o conduils through fusible link 183, In alicr-
native cmboudipyents, onc sic apcriuce 178 or wore than two
air apertures 178 may be used. Preferably cach plae 164,
166 is formed with s nim 176 and 176" respectively, such that
when assembled, rims 176 and 176' cxicnd in oppusite
directions, Rims 176 and 176" act us a thermal hartier to trap
atr abqrut the surtuces of fusible link 163 and thus increase
rusponse (e

1o the st preferred embodiment, cach plate 164, 166
includes one or more finst air apertures 178, and a sccond wir
aperture 179, Second air apertures 179 arc positioncd
hetween peruncier 165 of plales 164, 166 and end 168" of
channel 168 Maost preferably, secom! air apertnices 179 have
4 sngor dimeusion or diameter preater thao the miajur
Jinension or diameter of adr apertuess 178 1o the st
preterred cmbodiuent, fiest wir apertures 178 have a diaw-
cter of approximately 0.094 inches, waile scoond e apsr-
res 179 have s dumcter of approximately 001235 inpches

As shown o FI0S. 9 snd 9a, lirst pin 152 s substantially
Hoear with a pair of generally arenate protrisions 184
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extending beyvoud e width of first pin 1520 Fist pin 152
cuntains i pair of opposiag ends 156 and 156, cach of which
s tapered. As shown n BIGL 10, pin 158 assumes a largely
S-shaped conhgurauon, having a top member 189, 5 buttum
member 161, inined by a middle member 162. Top member
159 extends at a preselected angle above the Eonzontal,
wdicated by the dotted Hie 191 10 FIG. 10 Botnn member
161 ¢xtends at ¢ presclected wugle elow the honzontal,
ilusizated as lhe dotted line 192 (in FIG. 10 . Top member
159 has a top surface 189 formed with 3 depressian 164,
while otteany surtace 1897 of top wiember 189 i formed
wilh 4 acich 139" Middic member 162 ncludes o ledye
162" Huwever, it will be undemaoad by those with ardinary
skill in the an that mudidie member 162 may slso be formed
havieg 3 linear cross-sevtion, without departing from 1y
spiril and seope of the invention. Top member 159 and
boltom member 161 project o ditfereat durections.

As depicted w MG, 8, waling assembly 180 includes
sealing niny 72, arcualely shaped hollow plug 76, and an
wsert member 182, Insent member 182 inclndes a geneeally

honzontal run 183, which is suppoited Ly shoulder 77 of 2

hollow plug 76, and a circular ledge 184 cxiending rom rim
50 i duedtion away from vutlet 27 of sprinkler bady 20.
Cucular ledge 184 has 4 tapered configuration tapering away
fram outlet 27 of sponkler hady 20, Insect member 182 also
contains a top member 185 attached 10 ledge 184, Formed in
top surtace INS al tap meeber 188 is 2 notch or depression
186 dimensioned to receive end 156 of lirst pin 156.

A externatly theeaded secew 194 0s pusitivned within
thrvaded bore 49 0f boxs 48, Scction 196" of a cruciform
sheped pintle 196 15 posigianed within rhreaded bore 49 of
hass ¥ o prevert threadvd serew 194 foun rolaling ssb-
sequent o achieving the proper position. Cracilorm shaped
pntle 196 inctudes an anoiclar bote 198 dhimensicne:d 1
weewive ainular Bip 82 ol boss 48, Preferably, serew 194 15 au
Allen sorew. Both serew 194 ard section 196 ol crucifonm
shaped pintle 196 may by sooned within bore 49 of boss 48
by any adhesive commuanly wtihieed o the art

o assciniling upright sprinkler head 1, seahing sssem-
bly 180 15 posihoned wittus the vutlet 27 of speickler body
10 Fusihle trigger assembly 18015 assombled by inserling
first pice 182 [nto centes hole 170 detined by plares 163 axd
166, with cixd 156" resting watlnn depression 186 [urmied .
lop surface 188" of insert member 182 Thuereatter, sceund
pin 188 is pasiticned throwgh center hole 170 suck that the
lusible link 163 rests at the intemsectnon of middle member
162 and bottom member 161, End 156 of first pin 152 is then
inserted 10 netch 159" positicned in top member 189 of
secaond pin 158 Subscquently, sciew 194 1s inseried in hare
49 ard ratated until end 194" is positioned within depression
160 of top member 159 af second pin 158, Retation of the
surew 194 upan second pin 158 exerts a foree, resulling in
the shight upward movement ol fussble Hnk 163 and the
sealing engagement of svaling assembly 180 within oullet
27. Deflector 30 is then placed over boss 48 and annular lip
52 is bent to secure detlector 30 1o boss 48, Thereatter,
section 196" of cruciform shaped pintle 196 is inserted
within bore 48, and held there by the use of an appsopriale
adhesive secured to the exterior surface of section 196" of
pintle 196 ar the inlerior surface 81 af bare 49

In the assembled posit.on, fusible link 163 will be sup-
ported by first pin 152 and second pin 158 at a presclected
angle off the henzontal, Furthermore, it will be recognized
thal the distance belween ¢ duter edges 134 of protrusions
184 of first pin 182 i yreater than the width of chanacis 168
of platcs 164, 166 1 thereby prevent mavemeal of fasible
link 163 10 an vpward direcuon. In all ather aspects, upright
sprinxler head 10 < starctazally similar 1o upright spackler
head 1O

as

St

.
A

S
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Upright sprinkler Biead 10 3nd 10 is configered 1o have a
dischange voctlicient or K valee of hetween approximately
13.5 and 14.5, und prefersbly, approximately 14.0at 175 psi
duid pressure. Most preferably, outlet 27 15 0.704 {aches
(17 88 mitliiceters) in diameer. This K vilue, in combing-
tion with deflector 30, enables upright sprinkler head 10, 11y
1 produce Tuge, high momentum water draplets i a
heanspherie pattern below deflector 30, The size and
mamentim o7 the water droplets permits penctration of the
lire plnme and direct wetting of the fuel package sirface in
arder 1 cuceesstully snppress or extinguish o fire,

lio anuther aspedt, the prosent invention s embodied o 8
lire sprinkler systeain and method for use in the protection ot
wdesteial or commercial enclasures, where the cuclosure
vontaius 3t lease ene obstruction cepending from, supported
by, or otherwise placed a pre-selected distance below the
ceuling. The tice sprnhler system and method of the present
wvention s particularly suited for prolecting enclosuces
containieg palletized and solid pile storage and single,
double, muliiple row and portable rack storage fixtres.

Tursing now 1 FIGS. 12 through 18, there is shown a
building or enclosure 98 containing the fire sprinkler systerm
of the prescat wovention. Enclosure 98 conlains a ceiling 106
and a dooe 108, Positioned a pre-selected distance below
veiling 106 is one ar more tire extinguisling fluid supply
lines 110. Fire extinguishing fuid supply fines 110 are o
fluid coanection with a source of fire extingviskiug Juid (nol
showa). Fire extinguishing fluid supply lnes 110 have, at
reyular imervals, internally theeaded cellars 112 extending
from th tp region HL Each internally tiesded collas 112
is dimensicned 1o threadabiy recewve an upright sprickler
head L@ or 10° Loclosare 95 contains ar least ane generally
fogizontal obstruction 1200 As used herein, the trm
abstinenon ™ sliadl imcan pipes, columns, ghtiog tixtures,
comveyas, ducts or battlom cerds of trusses ar jonds, ur a1y
otner ehstrelan uol baviog a wonlinuous salad vertical
surface appusing, wpright sprinkler head 10 or 10

As showna i FIGS, 12 and 13, absiruction 1200 s shown
7 the form ol a truss 121 having ¢ top cord 126 and o botrem
cord 128 coupied by webbing 1290 1o FIGS. 14 and 1S,
vhwitetion 120015 a0 tae Lo o a pipe 123 o usther
botizontal member. Inihe tice spoakler systom of the present
mvention, when supply lines 110 each have a diameter less
than o1 cqual 1o approximaltely 3.0 wches, tnd when encio-
sure 95 contams class botheough class 4 ur unexpanded
plustic carton commadities, or mixtures thereof, and
obsiruction 120, citber bollem cord 128 of wruss 121, or pipe
123, has a width (W) or an outer diametcr (d,,) less than ot
cqusl to approximately 4.0 inches, nne of aare uptight
springler heads 10 ar 107 are pusilioned 10 fluid counection
with fire extinguishing fluid suppily line 10 such tha
upright sprinkler heads 10 or 10" sre positioned such that the
hotizomal o lateral :iistance (D,) between a partcular
sprinkler head 10 or 10 and abstruction 120 is given by the
rollowing equation:

D, S W
ol

FORBCII I

lenhetmore, upright sprinkler heads 10 ae 10 can be
positioned a vertical distance or height H showve the chstrue-
non 120 which is greater 1han zero, That is, with the pright

& spnnklee head 10 or 10 of the present iuvention. with the

shave oited parameters and commodity classiticalions,
NEPA (1759 ¢d) 13 $88-11.82, 811 83 40 81132 are



Case 2:07-cv-00463-RBS Document 1 Filed 02/02/07 Page 31 of 60

US 6,385,054 BI

15

not apphicable. Specatically, the heght Hoabeve the battom
of abstruction 120 sl which the boiem surface of acoular
ledpge 38 of detlecter 30 s placed, depending wpon the
honzontal o lateral (istaace (:1,) hetween apright sprnkler
head 10 o 1 gl she surface of obstruction 120 most
proximate to upnight sprinkiers hexd 100 10, is given hy the
rable helew:

Verucsl Datance of Cedacor
above Botlam of
Obsiraction ()

tHlanzamal Metance From Spriakier
L Sude ol Obstroction o4, )

Lesw thax spprodamate.y 111

Pt ess than mppeokimalely 10t e a
1116001 jess than cpprocimately 2 Zapproaimaltely 30 inches
2w dess thun sppeomately 211 204 Tappmxanately $.5 inches
S0 4in o less than approximately 3 U Zaparoximstely 4.0) inshes

Taparcximately .l inches
Zapproximately 18 inches

A1 G e Lhaen appuuniniately 3 (04 s, Zaparoximately 10,0 icahes
S UG hdess Guan appeingaiely 4 I Sappeoaanately 12,0 lacbes
411t desd thag appraxinately 4 {1 6 in. Zapprakinately :

4118 in o less chan appoaxiziately 3 b
YN s ek Than appraapiaiely Y it o in.

S0 tn to less ey approame eiv 6 1 2approxmmntely
"

Sappraxamalely
Sappiokanately 2

o gemaker Zappreximately 300 zachen

When upply lines THl each have anouter diameter of less
than or cqual woappooximately 3.0 inckes, and when cncio-
sure 98 cantains expanded plasiic carten commudities, and
chstructien 120, catbier bettcan cord 128 GEruss 121 0g pap
123, has o width (W) w1 en cuter divmcter () of approx-
rrately 10 nches of fess, the hangental or latersl tistance
(1, ) betweern 2 porncutar npaghe sprwkicr hesd W0ae 1O

anbanziricuen PN s peven B the cipuatien:

|'J. dnid

Finhermore, upnght spankler heads 18 ar 107 can be
posationed 1 hetght Hosbove the abstruction 120 which is
grealer than zero, Phat is, wih the vpright sprskler head 10
ur I of the present mvention, with the sbuve cited
paraweters, and commudity classifications, NFPA 131990
ed) §4-1152 und NFPA 13 (1999 ed.)) §§5-1182,
S-11.5.3.2 arc ool applicable. Specitically, the height 1
ahove the bottom of abstruction 1200 at which the battam
surface of anaular icdge 38 of deflector 30 is placed,
depending upon the honzoatal or lateral distance (d,)
between epnght sprinkler head 10, 10" and the surface of
abstruction 120 most proximate to upright sprinklerhead 10,
10, s yuven by the fable cited above.

While nnt wishing to be bound by (heory, it is believed
that the combunation of the K factor and the itia] upward
wajectury of the hre exunguisting had, as well as the
cuntiguration vl Jellector M), ¢nables upright spoiokler fead
10 ar 10t deliver an efective spray distnibution pattern
about aod around cbstreactiens having the dimensions as
detailed ahove The abdity wo place upnght sprinkler head 10
or 10 an proxiuty (o an abstruction 120 permids the lice
sprinkler sestemn to effectively suppress s fire fgaited directly
Delaw, ur apprexunately directly below, obstruction 120
Furthenmore, by providieg givater e suppression coverage
in the area betow the abstestion, a jesser iimber of upright
sprinkler heads H or 1Y are actuated i response 1o the tire
and thus minimizes unnecesssry water usape amd the resule-
antdamage to prduct, Moreover, by eliminating ihe need ta
from these

place spanklers 3 ainimam  distance

13

40

i

'8

l
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absttuctions, 1ad st the hanzeatal plane defined by the
Eaottem of the shatruction, the design and hsadlation of e
sprngier syseems n these facihines s shnphified.

EXAMPL I

In a fire sprinkler svstem test conducted by the Facton
Muiual Research Corpocation stlizing an arcay o upright
sprinkler beads acoordiog o e present invention, and
ubstructed Iy 2 particular bar just contiguration, the upright
spriukler bead of the present wveation exhibited fice sup-
pression performance tor the FMRC stamdard plastic com.
madity.

Ihe test was conducted under a 30 foot high ceiling,
having depeading thercfrom a bur jeist having a bonom cord
approximately four inches in width. Both the gnition Loca-
tion (1 e, the arca in which the fire was ignited) and the bar
jmst were positioned directly under a single upright sprin-
kler head of the sprinkler bead array. The fund supply line
responsible for transporting fhud o the upright sprinkler
hesd lecated abave the gnition kecation was positioned
perpendicular to the bar jaist, while its boltom vord was
pasiioned imumediately bereath the supply pipe. The come-
maslity lested was FPMRC standard plastic connnadity, The
conmuedities were stacked in storage anays having a height
cE approxazately 190 fuct The wpngit sprinkler ead
posificned enver the igumtog v wis centered o provide
4 Veshaped clearance herween a pair of appaocmaely %
Ach dismeter bar Joust coancecting Gxds, such that the Jis-
rinve from the deflecior ol the uprighl <prickler head 1o
cither o was approximaiely three inches. A summary of the
st provedures ad resubis may be seen in FIG 1

Using the parametens discussed above and detailed in
FIG T, a0 osiogle upaight sprinkler Boad was succossfal m
suppressing the fire The damage 1o the stocage arrays, axd
he muaximam cail.og temperature, were well wiilun th
lewahle imaits sel by the Factory Mutual Research Cor-
poration. Furthermure, 11 was concluded by this Gre st that
the upright spoankler bead of the present invention deman-
strated tiee suppression perlonmance fur the FMRC standard
plastic commudity

[y to be uadvistood thal the fotegaing is @ Jescriptiog of
the preferred embodiments caly. One skilled in the art will
recognize that vanatioes, modificatians and inpruvements
may he made withoul departing from the spirit snd scope of
the invention disclosed herein. The seope of protection is o
be measured by the claims which tallow and the breath of
aterpretation which the law allows, inctudin the Goctrine
of cquivalents.

The vimbodimments of the tovention in which an exclusive
property or privilege 13 claimed are defined as follows

I An upright carly suppression fast ospanse {ESIFR)
sprinkler head for dispensing tiee extnguishiey tusd i the
cvent of a fire, compnsing

4 spankler body wonfigured for sttacheient to 4 fire

extinguishing uid supply hine, sant sprinkicr body
having an orilice in lnd commuieaticn with the fire
extinguishing fuid supply lne, said anfice having an
wutlet, said sprinkler body having a wp region, saud
spnkler body haviag a K factar value of at least
appronanately 135, and

[

waling ssseinbly positioned within said outlet of skl
anitice,

fusible teigaer assembly coupled 1o sad sprinkier body
and said sealing asseinbly, said fusible ingger assembiy
having s fusg wmporatuse between spproxiniels
IS8 F and 1753 F, und
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4 cellector coupled by s spriskler body and positioged
1 presclected distanee shove said op region of said
sprenkler body wihcremn the oxtingishing, Buid fows
spwardly from sad onitice whon said sealing assembly
v released by said tusihle tngyer assembly frum sasd
antlet, sad detlector weteding a plurality of through-
holes wherein said dellecion generates a spray dista-
hution through ssid through-holes radially vutward
from said deflevtas whereby sad defector s configured
lo generare a spray disinbution pattern of fire extin-
guishing “Tuid over an arca o be protected.

2 The upright spriokler heut as recited in claim 1, funher
comprising & Yoke sttached 1o sad tap region of said
sprinkler body and exiend:ng beyond suid wp region of said
sprinkles body, said yoke having an apex, aud wherein said
deflector 1s attached 10 said apex of said yoke.

3. The upnght spnaxler head as recited in claim 1,
whercin sud deflector further compnses:

3 downwandly depending skint, sad skiev includieg said
plurality ol thioegh-boles
4. The apiighy sprekdo head as eazed e clann 3,
fes a generally planar member,
wherein said skiee depends From sazd planar member,
5 A The upnght sponkler head aconrding to clam L,
wherein said Fosilve inpger sssembly camprises:
Atk plate having 4 v surface, atiest channed and,
at least vie g aperture,

wherem sad dedecy el

asecend plate having o bop surface, o soced chanoel and
at least ene air aperiure, weesoin sah fest chanm ] and
saddd seovnd chanrcl e vtend i opposisg disectinos ind
sand fiest plare and said
et wecend plate are n

~aid ab leastane g apennge o

at least vre o gperinre:
e sy whea sand msade Lok o the assembied
et amid

2 Layee e mest tasinle cens) posaioned an sand bosom

sieface OF sand Sorst piake sad sand top stictiee o <aid
saovend plate.

6. The upeight sprinkler head as recited in claim 4,
wherein suid skirt depending rom said planar member at a
presulecied angle from the sertwal, said preselected sngle
beiny between appronbmately 129 and 26°,

7. The uprnight sprinkler head as recited in claim 9§,
wheren sad skirt depending from sawd planar member at a
preselected angle from the vertical, sald presclected angle
heing hetween appraximately 15° and 23°.

8. The upnght sprickler head as recited in claim 4,
wherein said sxirt depending from said planar member at a
preselected angle from the vertical, said preselected angle
being betwein spproxunsicly 18% and 20°

9. The upright sprzkler head as rectied m Claun 4,
wherein suid planar mumber Bas an inaer suiface formed
with a puratity of nhs

1) The upright sproker read as recited n claim 9,
wherein sad planar memsber has o central region, amd
wherein satd pluraliy of rbs cxtend rom sawd central regien
of smd plagtar memer in g radial patien,

L1 The upright fire extinguishing spenkler as recited 1o
Claim 2, wherein said fusible Sigger sssebly is coupled te
sand yike.

120 The upright sprinkler "ead aecurding 10 clinar 1, i
combination with a tice extnguishing tluid supply line. <aid
hre exunguishing tuid supply Lee having a damcier fess
than vrequal taapproximaiciy 30 inches, and said sprankler
head extending from sanl fire exneguishing fluid suppiv tine
and being in fludd commumication with said fire extinguish-
g fud sapply dine, and seid deflector of said upright
sprinkler head beiny posmaned in a4 preselected vertical

18

distance above e Botwoms o] at Jeast oue abistiucton asad o
preselected horizontal hstanee from the at leastone obstrie-
uon.
13 Ihe cpright sprinkler bBead as recited o clamy U,
¢ wheresn said fustble trigger assembly has s fusing rempera-
ture of approximately 165° 1
14 The upright sprinkler head as secwed e chom 1,
wherein sazd K ovalue 15 between spproxiesaiely 135 aod
135
w18 The upnght sprinkler head as recied in ctaim 11,
wherein sid fusible trigger assembly further comprises a
fusible Link ncluding a pawr of plates jowned by a fusible
material, ach plate of suid paur of plates having al least vnc
air hole formed therethrough, wherein said a1 least one s
18 hole tormed in a plate of said pair of plates is i regisiration
with said at Jeast one air kole formed in the ther plate of
said pair of plates.
16. ‘The upright sprinkler head as zeciled n claim 11,
wherein said fusible trgger assembly further consprises 3
e fusthle hink including:
whiest plate formed with o Tiest channel, said Tiest channed
having @ ogin greatee than te radies of ~aid st
plute,
aoseeokd plate formed withia second chamnel, sand seoaed
channel having a leegib preater than 1he radins of ssid
sceond plate;
weyer ot fusitle mmarerid posithooed botween said Tiest
phate aid sad second plate; and
wherean sid izt chisnnel s moregistiatio: with seid
secomd channel to thereby derine a center baole
17. the upright sprinkler bead as cecned in caim 16,
wheeein sod fusible trigger essembly ticther conprises,
a NSt pans havien o pan o prousions, wheren saad puaic
i of profrusions euch have an outzr cdye, wherenm the
astanee helween sad onler edges af sanl pair o
protrusiany is greater than the width of sanet center hole;
and
a sceond pin,
1¥. The upright sprinkler head as recited o claim 17,
wherein said 1iest pin has o pair of oppasing nds, wherein
cach end of said pair of opposing ends is 1apered
19 The uprnght sprinklcr head as recited in claim 17,
wherela said scound pin further comprises:

+)

45 a top member having a first cod and an opposing seeand
end;

middle member havieg 3 fiest end and an opposing
sceond end, said Hest ond of seid anddle inember
attached (v said secand ¢nd ot ~aid tap ruember; amd
bottem miember having a tiest vnd aod i apposing
sevrnd ead, said seevnd cud G8 sand middie asomber

attached o sasd frst end of said Botum Ganbar,

20 The upright sprinkicr head as recited i caim 19,
wherein sawd op member and saul bottom merber prosect in
spposiie directions.,

21 The upright sprinkler head as recited in claim 19,
wherein sad top menber extends from said middic member
a0y prosclected angle sbove Lonizental

22 The upright sprinkler tead as cecited in claim 19,
wherein saud hattom member exteads trom sad middle
meber at o preselected angie below horsnnial

23 Ihe wpnght spaunkler Lead according ke Clanm 12,
Ahurein a latersl distagee between said upright sprnxler
Acad and the at least ane abstructun given by the vquation:

<5

FERR P
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wheretn WS the width ol the at least ane ohsruction, oz

L i

wherewn &, is the outer diameler ol the ot loasr onae
ulstreetion,

24 The upright sprinkler head according w clum 1, said

tnigger assemhly comprising:

a first plate haviag a bottom surface, a first chaonel and,
al least one air apenure,

a seoond plate Baving a top surface, 3 second channed and
al Jeasd vue alt aperture, wherein saad fint chanuel and
said sceond chaanel extend in opposing directions and
sald ar least vae aie aperture of said fimst plate and said
at least vine axr aperture of said secoud plate are in
epstry when said jusible Link s in the asseabled
conekitian, and

3 laver of heat fusible inaterial positioned an said bottom
surface of sawd st plate and said op surface of said
seeentd plate.

25 The upright sprinkier head as recited in claim 24,
wheret sand fist plate o5 tormed having sl least vne pro-
wusion and said second plate is formed Baving ar least one
mdentatien, whoremn sad 4t least oo protrision 1s in reg-
wieation with said at least one indentation when siid fusible
Lok s 0 the assembled comhiion.

26. The cprighl sprnklee head us recited o claun 24,
wherein sad first and sand secand plate sre eacn
tocmed having a lever sperfure, whercm said lever apushice
af xatd first plate isn registration with sisd second dhanocl,
st seeand plate 1800 registration with

said leves apuerige of
said fist charnel, aod wheren saad fest channeld anid said
second vhansel deidne 3 ceater slot when said Fusibic Bk s
0 the assembled condition

27 M upright sprinkier head as recied i claim 24,
whurein said first plate and said second plate are gencrally
<ircular i shape.

28. lhe upright sprinkler Bead as recied 1w <laun 26,
wherein said first channe! has a length greater than the radics
of sawd first plate.

29, The cpoight sprinklee head us recited in claim 26,
wherein said second channet bas a length greater than the
radius of said second plate.

30. he upright sprinkier head us recited in cluim 24,
wherein said Arst plate and saul second plate cach have a
peruneiver focmed with a om

3t The upright sprinkler head as recited in claim 30,
wherein said rim of said Sest plate and said rim ol said
second plate extend in oppesile dicections when saud fusibie
hnk s (o the sxsembled conditing

32 The upright sprinkler tead as recited 1 claim 24,
wherein sud tirst plate has a perimeter, wherein said ficst
chaanel has an cad snd said at least ane awe aperture forimed
0 said dust plate Tuther cowmprises at least ape st air
iperture and 1 second air apertuze, wherein said seeond air
zperture 1 positionesd between said end of said fimst channel
and saad penimeter.

33 The upright spuakicr hicad as ceciled o cla.m 32,
wherein said at least ore air spenture has & major dimeasion
snd said secend air spertize has 2 najor dimension, wherein
sald major diensios of said weond air apenture is greater
than sad major dimeasion of said a1 least one LSt ar
;11\'rlurc

M Ihe upnghs sprinkier head s recited in claim 33,
whercin syud at least one sceond air aperiure and said second
alf aperture are substantially circular, and wherein the dism-
eter of said sevond air aperture is approximately 0,125
nches and the diameter of said at least one first air aperture
is approximstely O.084 inches.

U

&

43

0
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38 the upoght sprakler head as rocied i Ciann 24,
wherein said second plate has a perimeter, wherein sakl
secuind Chanuel bas an cad and saidd at least one sir apatuse
formed in said second plate further comprises al least one
fest air aperture and a secoad air apenure, wherein suid
secand air aperise is positioned detween said cad of said
secend chanael and said penmelter.

36. Ihe upright spriukler bwad as recited in claim 38,
wherein said at feast one air aperture has a major Jimension
and said sccond air aperture has 1 m?ur dimension, wherein
said major dimension of said second air aperture is greater
than said majar dimension of said ut least one first air
spenure.

37. The upright sprinkler head s revited in claim 36,
wherewn said at Jeast one [irst air aperture and said secoudl air
sperture rre substantially circular, and whercin the diameser
of 3aid second air apedure is approximately 0.123 inches
and the diameter of said st least ooe fest aw aperture (s
approvimalely 0.094 inches.

38 The wpright sprinklee hezd aceording o Slam |,
further comprising o fire cxtinguishing thuid supply line
having 2 diameter of less thua or cqual t approximately 30
wmeixs, and

said apnght spankler bead extending trom said tive exbin-

gushing fhud supply fne and foclede coamnunication
with saad Dee extingushiing supply Line, sad st least e
cpoapht sprinkler being spaced a later distance (B,) w
an vhstruction wherein 1, ds given by the eguative

e s W

wheram Wois the widih o the ot least one clssirucing, o

wherawn d, 1 is the outer hametee of the at leasl one

abatrctnn.,

39, Ihe upnght sprinkler head as recited in claim 38,
wherein sawd upright sprinkler has 3 K valuc of at least 135

0. The upnglu spriukler bead as recited in claim 38,
wherein said upright sprinkler has a fusible teigpee assembly,
wherein said fusible trigger assembly has a fusing terpora-
wre berween approximately 155° T and 175° F.

41. ‘The upcight sprinkler head as recited in claim 44,
wherein sisd fusible trigger assembly has @ fusing tempera-
wre ol approximately 165° T

42. The upright sprinkler head as recited in claim 38,
wherein sard upright sprinkler funther comprises:

a sprinkler bixdy having an onfice amd a lop regian;

a pair of legs extending from said top regin of ssid

sprinkler hady; and

a deflecror attached o said pair of leps, said Jdeflecwr

naving

1 generally planar member, said planar member haviag
2 perimeter,

skt depending from suid perimeter ol said planas
weber ul g preselected angle frem the vertical, and

an gnnular ledge extending gencoally berizontally from
saad skt

43 The upeight spaakler head systun as recited o cluim
42, wharein said preselected angle is betacen appreximately
VR i 20°,

44 Ihe fire spankicr sysicm as recited in oclam 38,
whoremn sail at beast one sproght sprinider s positioned
between the ceiling and the hottom of the chstruction.

45, The upright sprinkler hesd ss recited in <laun I,
turther comprising a fire extinguishing Quid supply line
positioned witlua an enclosuse, said fire extinguishing fluid
supply line having a diameter less than or equal o approxi-
mately 3.0 inches; and
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sasd upaght spricklor bead oxtendiag froon swad ¢ cxtine
guishing thued supply line and being in Said G-
nication with sa:d fire cxlinl,u:\hing Muad supply lne,
saidd deflector of said wpright sprinkler head possiioncsd
1 preselected vertical distance above a baltom of the at
least one bstzuction and o preselecied horzantal dis-
tapee Hiom the 4l least oae obstruction,

46. The wpright sprnkies head as ceited do claun 48,
wherein said preselected vertical dlistance is greater than
spproximstely zero when said preselected horizoatal dis-
tance s less than approximately one foof.

47. The upright sprinkler head as recited in claim 48,
wherein said presclected vertical distance is grealer than
approximately 1.8 iches when said honizontal distance is
greater than ar equak 1o approximately onc foot and less than
apphwimulcly ane feat, six inches.

The upright sprinaicr bead as recited in claim 45,
uhcr..m said preselected verncal distance is greater than
sppruxm*atcly 3.t inches when ssid presclected hocizoatal
Jdistance is greater than or cqual o between approxumately
ane foot, sixinches and ]wp.\ than ap rm\mu!ul\ two feet

49. The upright sprinxicr head as recied in claim 45.
wherein said preselected vertical iistance 15 greater than
approximately 5.3 mches when said preselected hotizontal
Jdistanee s greater han vz cqual to sppreximately two fuet
ind less than approximately Iwo feel, six snches

500 Tte vpright sprinkler head as recited in claim 48,
wherein <aid preselected ventical distanoe s greater than
approximitely SO inches whan sand presclected horizonial
distance s preater than or equal o appraxunately rwe teet,
six inches and fess than appraximaciy whree feel,

S1. Ite uprighr sponsicr head as ecited 1o Caim 48,
wherein sad preseiected vertioal distaace is grester than,
approdimately I 0 iacnes when said preselected horzintal
distance s grealer than or equat la spproximalely three Tect
and tess than approximately thooe fect, sox oelns,

S2. Ihe upright speinkier haud as evied in Caim 48,
whercin said proslected vertieal distance s greater than
approxanitely 12.0 inchies when sadd presclected horizontal
distance s greater than o cqual 1o three teet, six icches and
less than 3ppnmmalc‘y four feet,

8 he upright sprinkler head as recited in claim 48,
wherein siid presclected vertical distance s greater than
appraximately 15.0 inches when said presclected horuantal
distance is grealer than or equal ta approximately four teet
and less than spproximutely lour feet, six inches.

S4. Ihe upright speinkler head as recited in claim 48,
wheeein said presclected vertical distance is greater than
approxumately 18.0 inches when said presclected horizoatal
distance is grester than or equal © approximalely four feet,
~ix inches and less than approximately aad five feel.

S8 Ihe upright speinkler head as recited in claim 4§,
wherein said preselected vertical distagee is geealer 1haa
approxdmalely 2240 inches when saiil presclected hor zontal
distance 1s greater than a7 cqual 0 approxinately five foet
and less than approximately fve feet, sin inches

856 Ihe upright sprinkler bead as recited in claim 48,
whierein said presclected vertical distance s greater than
approximately 260 inches when said presclected horizontal
distance 15 greater than or wqual 1o spproximately tive feer,
siaonches and less than approximately wx leet

57 The upright sprinkler head as recited i clann 48,
wherein said preselected vortical distuncd is greater than
approxamalely 31O rehes when said prosclecied henzonul
distance is grealer than or cqual to approximately six teetl.

58 An upright sprinkler hesd for Jdispe nsing fre extin-
wuishing thiid in the cvent of a fire, Comprisiag:

1 sprinkler body conligured far attachment 1w a fire

extingmishing thuid supply lin, said sprinkler bosdy
having an arifice in Huid communication with the fire

a0

hh

22
extuguishiog Nuid sepply bue, sad vnfice Baviog ao
antler, said sprinkler hady having « 1op regenn, sad
sprinkler hesty having o K Pavtor vadie of
approxsmatedy 135 and

asl

asealing asseesbly posizioned within said outlet of sad
weilee,

2 fusible trigger assembly conpled w ssid spriskicr bady
and said sealing assembly, said Nusible trigger assembly
having a fusing temperalure between appraximately
155° F and {75° F;

a detleator coupled o said sprinkler body and positioned
a preselected distance above ssid 1p region uf suid
sprinkler bady, said detlector cumprises:

a generally planar member, sad pleaar cicmber having
& penimeler;

a skirt depending from said perimeter ot said plauar
member at 3 preselected angle from the vertical, and

an snnular ledge extending generslly honzontally trom
suid skiet, and said skirt beinyg farmed with a pluraluy
of threugh-holes whereby satd deflecior is contig-
ured ta geacrate a spray distribution pattern af lire
extinguishing fuid over an area 1o be pretected.

89, An carly suppression fast response (ESIFR) l'lr.v,_'_hl

sprmkler head for dmpumu;, fire extizgushing duid in the
event of a tue, comprising:

a spankler body configured for attachnient firc
extnguishing fuwd supply toe, sad sprinkler hady
having a0 ordice v 2uid commucatian with the lire
exfnguiabing luwd supply Lae wherean e extinguish-
g hand dows upswardly Som sad arilice when saal
spankler hewd s setuated o the cvent of 4 fire, sad

1o a

sprickler oy havirg s top repgion, said sprinkler body
laving o K value of o deast appoovamatciy 145, ynd
ashilector veupled we said sprinxlee body, <aid detlecto

having an impact susface and inchuding a plurshity of

through-holes wherein suid detlector generates a spray

distribution thmugh said threugh-holes radially out-

ward from said dellector wherehy sad defector 1s

wonfigured ta gencrate a spray dwirhurion palien of

tire extinguwishing fluid over an srea tu e protected,

said deflector having:

« penerully planar member, said planar member baving
1 penmeler,

askurtdepending outwardly from said penmeter of saad
planar member st 1 preselecied angle from the
vertical, wherein sacl preselectad anele is hetween
approxamately 12% and 26°, and

an aunular ledge extendiag geaeraliv %eriscntally from
sand skurt.

Al The upnght sprinkler head
wheran sadd presclected angle
153% snd 2239,

81. The upnght sprinkler hoad
wherewr siud preselected angle s
IN? and Zo°

The upright sprinkler head as recited 1 claim 89,
Sherers said planar member has a0 iarer
with a puuralty of rhs.

63. lThe uprig_hl sprinkler head s recited 1 claim 82,
wherein said planar member has a0 centra) region, and
wherewn siad plurality of vibs extend from sazd cectral region
af aaid planar member ia s cackial pation

64. Ihe npright sprivkler bead as reciied i claing %9,
wherein sawd skint s formed wath sawd plurabity of through-
holes,

as recired v clmm 89,
Detwenn approsimately

as recited 1 clam &9,
hetaeen spprovamaicly

surface Tunmesd
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TEST
PARAMETERS

Commodity ) FMRC Standarc Plastic Commcoity
Storage Arrangemsant o i . Oounle-Row Racks

Array Sze {pailel loads) ' 2x€Ex4

Stack Height (t-iny 19 -4

Numnber of Tiers e 43 -
Clearance to Ceiling {fi-in) 3 10 -6 ~
Clearance to Sprinkier Deflector (fi-in) 9-11

Aisle Width (ft) Do Not Apply

Ignition Centered 3elow (Number of t (The ou!s.de diameter of the sprinxler
Sorinklers) pipe over the ignilion location was equal

1o lthat of a schedule - 40, 2.5 in. pipe )

ISprinkler Orifice Size (in.) 07
Sprinkler Temperature Rating (°F) s
Sprinkler RTH (ft-s) '~ % 50 V
Sprinkler Spacing (ft x ft) , 10x10 _
Sonnkler | D. A Upright B
Constant Water Pressure (Psig) , 50
TEST RESULTS |

l
Number of Sgrinkiars Opened ! 1T
Peak Gas temgerature {°F) : 183
Max. One Min Ave. Gas Temp (°F) 92
\Peak Ceiling Stee! Temperature (°%)  + 30
Max. Ore Min. Ave. Steel Temp (°F) 39
Fire Jump ' Does Not Apply (Fire jump across a 4-ft

wice ais'e is JeeTed unhkely based on
Ire heat fiux measurement.)

,,,,, ey

Equivaient Number Pallet Loads 15
Consumed = ;

FIG. 16
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Distance from Sprinkler to Side of Maximum Aliowable Distance of Deflector
Oobstruction (A) above Bottom of Obstruction (in.) {B)

- —
Less than 1ft_ 0
1fttoless than 1 A5 1n o | 7 112
16 in. toless than 2 f ! 3 ]
2fttolessthan2ft6in. ‘ 512
2ft5in. tolessthan3h | 8
Jfttolessthan3fte&n. 10
3 ft6in. toless than 4 ft o 12
4 fitolessthan4 ft 5in 15 .
4ft6in.tolessthan3d ht 18
5ftolessthanS5h6in 22 . ]
5f16 n. loless than 6 ft 25 ]
6 ft 31
For Slunits, 1in. =254 mm; 1 ft =0.3048 m.
Note: For (A) and {B), refer to Figure 5-11.5.1. FI G |7

S S

CEILING

VA

OBSTRUCTION
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1
FAST RESPONSE SPRINKLER ITEAD AND
FIRE EXTINGUISIHING SYSTEM
FRENCE TO REEATED
AWPPLICATTON

CROSS-RE

This apphication i 3 divisional application of LS, apph-
cation Scr. N (he ST S8, mled May 26, 2000 mnw LS
Pat. No 6.8%8,084, wrach lans prionty from U8, Provi-
stonal Pat Applicatica Serc N 60136 98 tilad May 28
1949, the Jisclosure of which s herehy scorporated hiereln
by eterenee

BACKGROUND OF JHE INVENTION

The present invention relates wsprinklens wsed in suto-
malie tire eAlinguisher systents for binldings and the like,
and in pertictiarn, relates o fustrespanse sprukler hesd and
Fre sprickler sy stenn for ase i envinnaments wlierers one or
merre obstructions zee ositianed i prosimty © che <pria-
Kler head.

Automatic sprinslen have Lomd heen used iy wateniatic

TR eXtn

soaiems lor tuitdings 1 arder o disbl e
o i e cantrol a fires Dvprcativg the Bowd vtilizad i aouen
systems 1s water, Lihoagh systenss Tuve alse beau Jdeved-
cpad o dsburse foam and ther metenals. Histerically,
sprankler newds incdude 4 solid meud base conneciad w o
pressunized sapply of water, and somw type of defloctor tisad
1o alter the trajectery of the water ow. Allerution ot the
water Quw by the defloctor gencrates a defined spray distri-
bubion pattern vver the protected anca. The detlector s
repically spacad trom e vatler of the base by o frne, and

(uishing

4 Tusshie trigaer asserbly sccures @ seal over the central
cnbee. When the temperature surrounding the spnnkler
sead s elevated o i preaseiaited valne indicative of 4 lire,
:he tusible trigger tasembly releises the seal d water ow
15 nstiated through the sponaler ead.

Fire extinguishing sprinkler heuds ¢ome 1n three general
stretaral types. wanely, upright, pemdent ansd sdewall OF
clerest 10 the present application are the pecdent type al.
2 parienlar upnght structeral Gpe Pendent sprinklees
epennd hebaw i rire extinguns wWouppiv pipe, ~uvhoas
asvater pipe Inpeadent sponkl Len tie tostble neget
assembly reaches o presselected emperature due o the
preseice of lire, the fushle trigger assembly releuses e seal

positionai over e culiet enabling
the central cafive of the springer head g downaard
firevtion As the water easts frem e spricsler bead, aeis
ivpieslly disburaad 7y e detector which adters the irgoec-
ory withe water so s o detine o spray distuebution patiers

water 0 flow through

S atempt o gonerel the e

A ipreght sprnkeer Bffers rom s pedent sprickier oo
“hal it projects upwardly frim the thid suppiy pipe. Whenun
apright sprinkler o activated, the water lows upwand
through the sprickler hiead and 15 cxpelied from the ceniral
cAfice in an upward direcbon. Grovitasional forees, ia
combination with the detlector spaced a pre-selected dis-
tance above the central onfice, results w the formaticn of a
downwardly moving spray distnbution pattern in an attempt
t contal o tire, In uddition W some commoen benefits and
ads antages, pendent and upright sprinklers cach have some
senetits relative w the ther tvpe. Upnght sprnklers tor
exampie, uve lesy ol g tendency 1o collect contaminant
ruld-np smee the contanments setthe down into the branch
cipe and thus putential hleckage s raduced.

Hewtorieally aurematic sprinkler systems huve been
cowanad o schiese abat aoretreed 1 s Thre onatrel”
the Tire contron inethod of

sheat g proteatad areas N

s

>

2

hating fires, the automatic sprinkler systwem is designed and
installed such that a relatively large number of individual
sprinkiers will activate upon detection of a fire. That is, w
response (o a fire, nut only will the sprinklers closest 1o the
fire he actuated, but also sprinklars which protect the areas
surrounding the fire, so as to defige a conuolied urea. While
it 1s antivipated that the sprinklars immediately sbove the
lire iy not be able Lo extinguish e fire, the gaal o the tire
centrol imethad is W actuate the sprinklers shout the fire 0
pre-wet the combustible muternls o the fire's general
vicizty b prohshit the fire's prowth. Phus, the lire control
metod aocks W eondine the fire within o prodetermenad arca
anti] addibozial fire fighting metanls are depioyed, sich as
responise by a fire department, 1n onder W extinguish 1he tire

Begmmng i the 14705, industries began more aadely
using refatively large wrehouses for the turage of product
Tu elfectively wtilize space within these warchouses, product
1> rormally stacked on pallets ur rwks 10 g ventival arrange-
ment. These warchouses may reach approxioately 30 feet i
hieight and contam stackaed padlets as gl as approsiesialely
25 feet Prshtional sprnkiens, Josigned and antelied Qa3
Ly provide Urire contre],” have proven nellectne mocom-
bating tires sanited i these L A e ver-
caliy stcked padlets may exceed aver twenty feet in height
tires gl within these pallets produce o plutie of Coan-
bustion passes which rupidly tavels upward and subse
Gueatly impacts the ceiling of the waretwse  The rapid
AcTiermtion of these cumbuslion gses creates a Zone af high
tewperature above the fire, and thus wlhen the spriukles head
is activisted, an usacceptable quantity vl waler expelled trom
tie spnokler is evaporated within this high lemperature zone
befure it reachies the site ot the Hre As a result. less water
s actually delivered to the fire and hwace provents elfwnve
tire contrul.

¢k e

After impacting the cealing, these combustion gases span
cut i a honzantal direction aiong the surface ot the vething
the rapid moversent of the combustion gises b the
cetling results iy the actuation of & large susiber of sprinkler
heads located @ remate distance froe the peaimeter of the
The mass actianion of spankler eads within e

lire
rroduces
sear sunuliimenss ctuation of a laege nuniber o3

warchicuse
barst, the
sprinkler heads produces a spanticant decrease w the water

several unaceeptarle voneghenees

pressare dehivered 1o cach medividual sprodkicr head
Conseguently, less water is avalable for delisery o the fire
and thereby provides an epparumty Lor e G b spread
Purthermore, actuation of remately Leated sprinaler heuds
rusalls o water damtage o the proedict protacied by sech
sprosklens.

b response U the nadeguacios Hexnting sprnkler heads
aed the “ire control™ deplovient piethed, the sprickier
cadustry Beyeen the Jesian and insisston o ey Suop-
pression Fast Respoase ™ thersinatter reterrad toous “ESEFRY
sprinkler heads. As the nume indicates, the theery hehind
ESER 3 o deliver a sutficient quantity o water during the
carly stages of fire development in order 0 suppress and
extinguish the fire and deuy the oppatunity for tire growth.
In arder 0 achicve the goal of eurly suppression, FSFR
sprinklers must quickly gencrate a suilicient quanuty of
water capable of penetruting the fire plume and thus he
defivened 10 the core of the fire, often referred 10 the
industry as the “ruel package 7 Lo deliver a suthaent quan-
ity of water o the “fuel package”, LSER sprinklers are
equipped with o thermally seasitive Masibie togger assembly
capable of actusting the sprinkler head shortly after igmitos
of the fue! package. Nonmally, ESFR spnrkiers utilize
tisihle trigger ussemn

es which bine st
Eetween approximistedy 1887 Found 175 ]

& lempersfure
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Cosdeterrae the amliay of tiese FSER sprinkiess 1o
suppress high chia sosgeneratad by ondiisirial
warehowses, the sponkler mdastry, and 0 particular e

i
CUAe i

Javtory Mutusl Rescarch Curperation chercinatier
SEMROT developed the concepts of actial deliverad den-
suy cherenaler CADDT
chervuatier "RDD7 L sl respenwe Lime mdex Thereinadter
CRITT as quanttinhie measures o) spradder performance
e DY s the amonnt ar soater that eyast be delivered
a fued package cotsponaed oF o partictar tvpe of combusiible
wanertal o opder o achiteve sappressicn The estublshinent
ra I velue foea patieslar tuel package s achicved by
serweas Sy st ollenhy ooaducted By othe PMRUOD The
ADDY sabne Jdepeads o the constnictinn et the partionfar
sprakler head and s detinad oy the am crwater waheh
isoactually depositad vnte tne top ol s Sombustinie fue
pavkage. Genemily speaking, the RDI2 value mcreases as o
funcnon of bme vaae ipenticn of the fuel package 1s inmi-
ated. During the maturation of the fire, the RDID increases as
a funchun of time because ss the fire develops, more
Combustion gases ane generated and thus more water must
be generited Jdue o the quanuty of water evaparated by the
tire plume. The ADD generully decreases as o tuncuen ot
e, untn the Bre reaches tull mauribon. [he decrease in
e ADD ws u Jenctin o tme s alse due o the groweh of
e fire piune, which results 1 an inereasing water evapo-
raiion rate, and s seduces the Guaatiey of water actually
Jehvered o the tuet package. Usder the 1SR theory, carly
suppressian s achievad if the A s wieater shan the RDD.

roquired delivered decsaty

The ADD value o paricubar sparkler s liraely o

neaction o thae discharae co~tiicaont or "R vidue Jhe

calue s detined by orhe Wl s it o

oL

I TR TR P TPAP ORI

oo g iied

pessater pressie polidds por sanare awh

Asouoreult of testing Ry spackler imbistry, [SER
PRnKIen must bave o Kovaiae o ad eest D35 pretir-
ably TS areater

Te RTT value os ossentindy a meastze of the shiermial
seasitivily of the fusible ing gor casesnbly widh acluates the
sprinkler head Consegquentls. thie hever the RED value of o
panticalar sprrkler. the lester e siluation tme o7 U
wler bead in response oo Loes whiach i em dereises
e ADD salue mevessary W extinguish the tire.

Sizxe the advent of ERFR spricklers in the 197075, the
sprinkler industry has attempted 1o design upright sprinklers
hoving the ADID values aecessary 1o adequately suppress a
fire. Dhespite these attempts, heretotore, the industry has
bewn utuble b generate un upright spankler head capable of
achieving ENFR standards, aad hus wnly produced pendent
sprinklers having the requisite ADD criteria. The inability of
the industry 1 generate an ESER spanider having an upnghit
design has presented problems inthe industry, specitically,
w0 the rewrofitning of warchouses Prior to the sdvent ol ESFR
sprinklers, muany warchouses cmployed traditional upright
sprinkler assemblies Consequently, retrafittizg warchauses
designed W acoemnnedate upnght spreenklens with FSFR
pendent spranklers fos required warchiouse cwners tawear
cuteanting piping i eploce the same with piping ¢ ip sble
Esupperting penddent ©SEFR spasklens This, ot has
lareased the ot cornplesaty o msuilaog sn ©SIR
»p i

I crder o provnde taforns o s stensd anstalia-
Tl o apnnkier avstenms, W ouarise the

Frobahhes thatihe gtolied sprskier sycom wall operate L

arnd

ler watem

e

S U B

28

s

&

[

3

an etfectve manaer. the National ire Protection Assicia-
e cheremalter referned tooas the "NFPA™ genwrales en-
tenaor reglastions for both tre desgn and instslfation o fre
sprickler systems. The NFPA s comprised ol s wide cross-
seclion of Campanies und organizations having expertise and
iaterest i nne pratection salety The finst set of regutations
isuad by the NFPA cocurred an the beguenmg of the 20th
Century and Bas been vortinuously updated .n light of
advances and changes 1t weehuology. The NFPA regulations
or gindelutes ane Based un data pained by over ose hupdoad
years o oxpenence e the evalualion ot spaskier systems

Coaphiance with NIPA gusdehnes, i pamicular NF2A LR,
which governs the sestailiannon of sprinhler sy stems
hiscusaad Derainatter an detads Ireguenty negunred by
federal arud vt enforcemicnt sgenaies. and s accepied by
e Rsnntiee indusry 3s the detiitive guldeiine condersng
the Lustalletion and design o spriakier svstews

Consequently, as a commercial practicality, sprinkler
designs and the insallatton of sprinkler systems must be
able wr pertarm successtully within the guidehnes st by the
NEPA, aod 1 purticular NFPA LY Padlure o contonm or
vperate sucvessfully within the NFPA guidelines etfactively
prohubits the cocumercial viability of 4 paricalar sprinkler
Jesis uar ity tstailation,

In adkhiion 10 providing guidel s concerming the destyn
and mstsllution of sprinklers, tiw FMRO, @ conpunction
with the NEFPAL have established “eomuedity™ clussifica-
tions whach vategurizcs matenais commonhy found m ware-
houses e stermge taalines. Facl conusodily clissiicating
seregates matertals according W tielr Jogree of combusi
Mlity and the cperating requireaicsls teces<ury o ¢xhngush
thenr. bor cach ot these comunodities. s parteidar sprinkler
send mast meet certna warter supply and discliange reguine-
mienb o order o provle sdequaste protecho nn Currently,
rtals cre Clessified mothe B sy commeding clasa

iy

Lvationss class 1 othroudh 30 oo unexpanded  plastic,
cartoted expanded plastic, uneataned wsexpanded plastic
and uzcantened oxpanded pinstic OF these commasdines,
anvwrtonal unexpanded and expaniled plastic aomnaditios
cepresent thie twe most challenging fre linzards, with ancar-
taed expieded plasuc coon cosenodities reprosenting the
(SRR ;h.;l'cn_urr‘ [B{ IR TRI ST
OV particnlas mpartioee 1o
sectians ol NFEA T3 whuch govern the installati g o :
sponklers i asvas huving chstmectons sepponed by and
lepending Som, or ciberwise suppanied below, the ceiling
ef a warchouse or enclosure. The 1996 Edition of NI PA 13
pravides specific spatial reguirements coneeming the place-
ment of ESFR sprinklers in proximuty o obstructons that
prevent the sprinkler from developing an effctive spray
Listnbution pattem. Speciticaily, $§4-11.5 2 15 directed w the
1sue of obstraction to sprnkler dizchamge in BSFR
sponklers, und defines 3 miumum horzental or lateral
distance that the spnnkicr head must be placed from the
whastruction. NFPA 13 (1996 «d.j. §4-17.5.2 states as £ ows
Spnnklers shall be positoned such that they we lovned st
a distance three tmes gredter than the naximum
dintension of an obatruction up W a maximum of 24
ches (609 g e g structural members pipes,
colugrins, and fixtures ). Sennklers shall re positi ned tn
acecrdince woh FIG
Present
FIG 410 S 20 reterenced in $3-11 8 208 NFPA 1Y (1596
s repreducad heretn s FIGO1 0 FIGU taT corre-
sponds 0 the honzestal or Laterad Jstance between the
sprinkler head and the ehstrucnon, whereas ¢ detices the
hetaht and “d7 e wadih e the chtroction pesitoned heiom

Jre presentitvenmin e are

4.1 52 whiere hsticions ane
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e sprnhier head. A “obsteicnon” os wed i oad-]
nay b w dattem shend of @ trass o jesst, a pipe, it high
tixture. o siwilar hoowvcatally positionad tixture conunoaly
srslorrge Tactlity

SR INE

152
|

cncoutterad 1moa Rarehiose

the Lwew edinen o NiPa (3 g Jdetils ahe
roquiremcals aF OSER sprickiors when chstiuctins gl

\

prosent b or near the ds fodows

g aind sl

'
-
rar

Sproanders ~shall beoarronged o with  Jable
S-S and G0 ST AT foe abstrictens a the
cetling such ay heamis dJeers, Babins, wnd top cords of
Ihsses 313 ar joisds

Table ST 3 1 oand FIGE S 31 e reprodiced Berent as

SN 1T and BErespectively T addation, tie DY version
SENTPA 130 § 521132, addresses the placement ol B8FR
sprinkiers ahon isclated ehatrucizons are prevent below the
clevation of spranklens and regures that;

Spnnklers shall be mstalled below iselated noncontinuous
obstnuctions that restrict valy one sprinkler and are
locas

ted helow the elevation of sprinkiers, such as light
tixtures uad unit leulers.

Fuahermare, § 105 3G NEFPA 13 (19 o) provades
durdehnes cancering contzuous Shstructions lovated
Betow the ESFR sprinklers of o sprinkjer system and pro-
vides

Spraklers shatl beoarraaged @ comply wath Tuble

SEE ST tor honnacnal Ghsinictions entirely below the
Slevation el sprinklens thal restnct sprinkler discharae
Pollern for twa or more adfavent sponklers, such s
ducts, huhits, pipes, snd conveyars.

Fowlly, 3 S-155 V.2 00 an NEPA 1Y (1w odo) regquires:

PNER \;‘FI.‘LHU{‘J il %

S ol one et

0 i honecnialiy 4 e noaresl adece
b vond ol nar oot o

Dol v B s e b Gl e ST sev s
[ECIR SIS OB LR it v pnds
tatathelin o BSER prin-
e b b protectad ey
e Of Eere Bipes of vhslructiens. s believed e the
sedtlons cted ohove fromn NPV T cteas od g deiine and

Clarity adhuonad windelimes ¢oncerning e nstallazion ot

4k

i

woak P st

vern e

nooahl

Riers i applications where the

SER wpnakler swstemis, aoad acts as o supplemoent w §
A Iven ad

Cortamunee wath M sbone died aoctions of NEPA L
goveming the
wstidlation of ail FSIR sponkler assembiies due o the
aubihty of spookler munuictures o produce an BSFR
sprinkler head having the regquisite ADD value for a fuel
package consisting of 4 parmcular tvpe of combustible
watenal, whach 15 uise capable of developiag a spray dis-
rduten peftern n proxaraty o these abstructions Con-
formance ath NEPA 13 (1956 by $4-11 52, and the
above-referenced sevtions G N 1311999 ed ) has added
additivnal cast w0t netailativn ol spankler systems by
seguinng the placemen Whittonal spncklers in arcas
surnounding the obstraction. Turthermore, the vafoos sec
tons o NFPA 13 0199 od ) hus increased the complexity of
the antallaton procadure of FSER spnnkiess i ancis
whiereny chstructions are present. ln addition. as a conven-
Pemilly sized wareheuse or shomge Mclity may contain
diany Stfenent opes o chstauctions, the instl] ~f
prakisr systems o these loahitios Gy ulien a complex
rrovadure Moreover i et reumstaroes, adherence 1o
NEPA LR D o pd S D L] e sarous sectioas of
NETPA LG
chly aomanda quoanty ol ke and thus, are paractiarks
sulnersple 10 the gereration ard drowta o8 g fires That is, in
NEPA LR s

mas heretofore boen g prachuasl secessity

il

in

e ed e pesultad i pasticular Lecas rocoo ng

i

CRIer T utsty ihe ahov o citad sedticns

4

-

6

clten cecessary L place o sprinkl2e head on beth sides of the
ehstrucion Consequently, when the site of igniton i
directy, o uppraimately directly, under the chstriction.
Sy ihe vuter penphery ofthe spray distesbution panem of
otk the sorinkler leads reach the contfugration. As o rescit,
tires peneralod proxiamie o these shalmctions heve an
awcreased opporimily W grow and spreast Ly adjeiniag areas
given the stien aantinal protection attordoes by i paar of
sprinkler heads

Conseguently, there exints

need tor g Lust respontse,
ppright spanxler whch can cifecthoely provide o
distematien pattern whea used i prosinre
ad can prosade the necessuny ADD ulues required o
SUPPress ar exhnguish o tire
SUMMARY OF THE INVENTION

Accerdingly, the present mmvention s ermhodisl i fast
response upright sprinkler head. The sprinkler head, accord-
ing Lo onc aspect of the invention, includes a sprinkler budy
vonfigund for attachment to a fire extinguishing tuad supply
line. fte spnnkler body is formed with un onfice in fid
conumcation with the tire extinguishing thuid supply line,
srd Ras o Ko value o7 at least approxamately 1130 4 fiaible
tgger sosembly, coupled 0 the sprickler by, exents o
sealing forve upor o sealimg sstembly and has o fuang
temperotise of belween approemately 1855 F  pd (750 ¢
Providimg e uprght sprickler soud having both a K ownioe
el utleast 13 S and u fusible ingger dssembly tosponsive 1
the temperature mnge af hetween 135° F aad 1787 F resalts
i bt respoese sprinkler which may ke used i applica-
s s here suppressictl andoor eslingansiiacnt o a e in

St heeonteel hierent s roqined

SEIUy
> ohsiructions

Avcondiing Woameother aapect of the prescnl sention, o

e

[N

SPIIARICT SYAISI N P1wiaed 10 suppressing a Lre in an

[

caclosure, wheren ne enclastre ¢
cndtle hersenid channton 4w
postioned below the coning, agd wbove the o The

s al leist wne gen-

prosclodied Wl
ciiclasare conians o pareular euonmusdity clisstication,
and e fre sprinkter systeminclindes o fire exainguisling
vodimeter bk
approviiatedy 3mches. Atleast ene apnght spraskter fiead
i attachied e tusd sappiy e and i led communica-
Gas Werewathe The apnght spaskier hesd oy positioned
aloag the lire extimguashung Quid supply Iine such that the
lateral or honsental distance between the upright sprinkler
head and the obstruction s Jess than spproximately three
tmes the width or cuter diameter of the obstruction, depend-
g upon the shupe of the bstruction. [he use of an upright
sprinkler head which is placed a hopzontal distance less than
spproxutately Suee tmes the width or outer Jdiameter of the
abstruction reduces the complexaty mvalved 1n the installu-
ton o'y sprnker system and provides increased protec o
for enciasures having obstnwtions.

According 10 yet another aspect of the imvennon, s
riethod for suppressing a fire in an enclosure having at least
cne generadly horizontal obstuctvm suppaned a preselevted
distnce below the ceiling includes the sicps of prwiding a
fire exningmsting Huid supply line within the enclosure
having a hameter foss than ur egnal to approxnnately 3.0
trelies ond attuching st lewst one upright sprkler o the fire
sxtungieshing fund supply hine. The upright sprakler as o
Kovalue greater than or equal @ sppeoanuitely 134 and o
Bisible trigger assemnbly having o fiad perature
Petacen approsimately (357 8 gd 178 Utihiz:ng on

we o K vabue wreater ot 139 gad g
ng temperatare in the range of
e with o 30 1

i npply Doe anang than e cguad

te

Lpnght spnakier h.

AT leas
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deameter hind supphy ol prosades w ettecive method for
CXUBGUISTIIR CF Supprossing G Lre

Neearding 1o stdl ver anotier epect of ke present
wvention, st uprght sprankler head s dischosed having o
sprinkler body conlgunad Tor attwchioent g fire exna-
wuanstong Duid supply ine and haviny o K value of at least
approximately 135 A defiector s eouplad to the sprinkler
sody and has anoupact surfuce vonfigured e generate an
sptunum ~spay distebution patterm of tire oxtingushing
Hfd over an ares w be protected. The Jerdector mcludkes o
senenlly planar member having @ permeter and a skn
deperding vutwardly therefrom at a preselected angle trom
the vertical, which is between approximately 12° and 267
An annular ledge extends hartzontally from the skint. The
combination of a K value of ar least 133 und @ detlector
having a plarar member, a skn depending vutwardly there-
from at o prosefected angle, and an annular ledge provides
agy etfective upnght sponkler head for use in suppressing or
extinguishing, a fire.

Necording W sl yer aneiher aspect of the ivention, a
fire sprinkler svstem for use . suppressing a tire inoan
enclesure having at feast one generaily honzental obstruc-
cimension pesittoned below the

son with g preselocted
ceriing atad above e oo ad contaning a particular
coaundity chasifoaton mebiios 4 tire exinguishing ad
seppiy e has g o Joameter Loss than or aqual woappre -
anately X0 nches wnd an et cne apnght spriinkler hiviag

adellevior und extending rens che fie oxtinwnstang and

wippty ane. Phe ar feast one spaght sprinxler udades WK

[~
vabue af ol bent aporeximatedy 13 Jiectudes o tusible

sasenthly peratine tel

i Jel Doving sty [ AUN G

ippresinately 1580 Moo Jdoetheetor ol the ot

sestticned g proselectad vor-
nonlhstarae sheatoan ol the o

pnghl bk ler fead

RANEN)

BICEN T

siravtien s g

I PROSINL S CAT P Gl

Wil o heassnntal st o abave the absinnes

Ty .'\}nl'é‘ .
which anowrn geestls simphnes she costaliotion o the
sprikler system and thus reduces costs

Aoverding o g funtber aspect of the inventon, s baible
ank der oosprnkler Bead having a Gt fever and 4 second
ever campnses a tirst plate fonped with a st channel and
At least ane arr apenture, and a second plate formed with a
sevand channet und ar least ane air aperure. A layer of head
tustble muterial juins the first amd sevond plate. The first and
sevand chumned extend in oppasite Jdirections and the at jeast
vrie alr aperture of the first plate s i regastration with the at
feast e ar aperture of the sevond plate when the fuable
fink oo the sembled vondion. The use of registenag air
APITURSS I fustble Bk provides air passagos W0 nerease
the convective beat thow throweh the fusibie link, and nence
iy the tustble hok G he used
UL apPULaticay W Herein TSt respanise Is pecessany L sup-
press or extinguish a tire

SCTEases Tesposse Tine, cah!

[he present nventn protsbes o fast resmonse uprght
sprankicr head capuble of hischangng o sutlicient output of
waler or ather lire extinguishing Muad, snd efectively alters
e tmpecton of the water 2o a8 6 devehop
Sutien patters abeut o proselocied areias The pray desinha-
Con pattern zeneraiad vy che spriakler homd 1 the preset
iventioa provides an ADD i exeess altie REUD for o gaven
aied packige, and thus permes the sprinkler boeand o he used
e canurercial or ndustnal warehouse apphications ragur-
g fresuppression Additicaliy By st the St respoise
apright sprinklens of the prosent mvention o fire exingiasn-
S system v be nnplemented wieremn che fast respodiae
npnght sernkier head s plawed in preximaty 10, and hon-
sontatly g an obsucton The ambity woplace the fast

A spray Jdiatn-

WA ¢,

4

8
respoing, upnght sprnkler head i proximity
Shairicniens cnablos the fast respanse apright spririler heud
to provide w optizmun spray distobution pattern atout the
chsiruenon and therehy prevides greater fire prowction in
the event a el puckage 5 ipnited directly helow e appros-
wmately durecty below the obsirugtion,

These and other features and wdvaniages o "ne preseat
mvention will e Turther underdied and sppreciated by
those skiiled 1 the art by refervnce o the foilowmyg
specification, claims, and drawings.

BRIFT DESCRIPTION OF THE DRAWINGS

FIG T sreprnt of FIG 4-11 §.2 refercaced m 94 11 52
of NFPA 13, 1996 Edition; :

FIG. 2 1s o perspective view oI 4 fust response upright
sprandder head according to a proferred embodunent uf the
invention,

I'IG. 24 15 an exploded perspective view of the fusitle link
ol the fust response upright sprmkler head Jdepicied in FIG

o these

tJ

FFIG. X 1s 0 sevtionn] view of e fast response upright

sprinkler head of PG 2, ke olang line HE Mo FIGL 20

F1G. 415 a pespective view allestrzting the placerment of
the deffecteor ot FICG 2 an the spamkler body

FIG S o detaled sechioamhview o the Seftactor L 11
hl

10 6 v Bettem view o the dellectar of i 2,

FIGE 7 ax s panpeitive view af s fost response upnght

sprinhler head acvconding o an almatve peeterred enthodt-
ment of the present mventzon:

FIGL B s a0 sedticonal view of the fust respose upr
spretkier heator B0 T aken aaeng hne VT VD
b

P st atvien of s H

sprinkler nead e lGS T and B,

FuGi Ba s o side view o the pin depieted i FIGL 9,

IO, 1018 g penipective view ol the olher panoaf e fast
esponse upright spankler head depicted 1a FIGS. 7 and 8:

TG T s s expluded pemspective view ol e tusible link
afthe fast resparse upnght sprinkler head of FIGS 7 and 8.

FIG. 12 is a schematic, penipedive view of an enciosure
hasing a fire sprickler system acording W s prefered
embodiment of the present inventjon, with a pertion of the
tfire sprigkler system shown in pryximity o an abstruction:

FIG. 13 s g side view aflusiting the positon of an
upright spankler head ot the rire sprindder system o FIG. 12
n eelation ty g obstruction,

FIG. 1408 the same view of FICE 12, with 3 penten o the
nre sponkler system Lastrated o proxaineny B annulardy
shaped akstmicton;

e the st rospoise upn

FIG IS 05w side view lustruting the positian of on
upright sprnkler head in relatien o the amularly sluped
shstruction depicred m PG 14

FIG. 16 15 o tuble doprcting that test pamimeters and test
resclts for 2 fire sprnkler system test conducted by the
Facrory Szl Research Camporabion and utihziag uprght
sprinkler heads scconding W the present tivention,

FIGOTT o reprnt of datde 5410500 sererenond 3
SE ST and 51D A3 0 NFPATY (1999 ab o amd
FiCr IR s a repont of UG S 118 reterenved e

ST ST eINERPA Y 9w o
I UANL D DESCRIPIION OF PRITTIRRELD
EMBODIMUNTS
According o ene aspect, the prasent s ention 1 enrbod-
wd mod tast respose upright gprickler head. Jhe fam
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respottse upright sprnklier head generates s sufhicrent ow
rate of water dunog the il stge o e development and
develops wn cpimuin spray dntrhtion pattenn capable of
detivenng an actual bearered density aaexcesy ot the
requirad Jdehvered
tiereby permit a hire to be suppressad or extinguished
Adthough the spranxler head of the present nveation may be
used 10 protect wny arei, 1 s particularly suited for vse
within o commercial or wdustrial warchouse where the
cetling may reach a height of approwimately 30 feet, and the
Reaghit of stomge or proaduct contaed within the warchouse
may reach a heght of approximately 28 feet.

Reterring now o 1G5 2 threugh 6, a prefermed form of
4 1ast cesponse upnyht spaskior ead 10 s shown and
Cusisisty i aosprinker fraame or hody 20, wnd o Puid detlector
30 pestboned a presselectad distance from wop region 22 of
sprivihler bady 20 by g voke $U0 A fusihle link or tngper
asseikly 60 15 mounted between sprinkier kady 20 and
Jethxetar 30

densidy for g ogiven lucel pwhage o

Sponkicr hady 20 mchides an exterially thireaded botten
reivn 24, allowing spankler body 20 w0 be retstably
sWached "o g tire oxtipginsbinyg fuud supply bive o pipe. A
centzal corce 26 s tormed o sprnkier hady 200 et

Low passagoa oy enabling the

aleeninil

ritice 26 pros wes bl
oxp
niwe 16

ol e e
i TUSP e T

A paar b arceately shaped Trae amns 42 and 34 enend
frone extener surtsee 21l spaekder oy 20 aed praject
Bevene top region 22 Ancde e sriis 42 43 Jefine
vohe 400 Apes 46 il
inember o heas 38 havoog o hercthroagn snantesatly
Crreadded aperture orhose 390 N coiealy shapad prstrusien
47 entensds froam surlace 48 o R anms 42 aed 44 00 voke
40, Lhe purpese of poo 47 48 W oprevent contacd
Setweent cnns 420 44 o bl rigger assembly ol
Fusible trigger sssembly 6 consnts of a male arm or lever
62, 4 complimentary female urm or lever 64 and o fusible
Lk 86 I'nd 63 of male lever 62 engages a scaling assembly
T0 posiboced wmoseabing coatact with watlet 27 of sprnkler
Aoy 200 bad 65 ol female lover 64 1 positioned 1 contact
with u threaded sorew SO positivnad 1n threaded hore 49 of
moss 48

Fusinie Tink 66 iy be s
Lk vommn iy
Wi peiatire wathe the

Dasl iesproise sprinkier Geads s used dere.

coend e aoeentiul

v thiernially respoasive fusibie
anizad BICIRUPTES P S TN TET* R VIN G
ronge reguied By ey supprossive
fusing teta-

peralure” imesny the temperature st anich the adhesive or
suider dsed in Cusihle ik 66 liGuetios. causing the relense
afienraer assembly 60, and thereby the svtuatioa of sprnkler
Lot 200 [ erder o permit spaekivr bedy 20w dehiver sn
SOPCCPAAle Jlanuty of nre extisguislh,
aitial stazes U lire developritent, fasible

4 tlid dunoag the
ITx 06 MY "¢ any

.,

tusthle dinn s e 4 fasn atire o TeTa cell appitae-
mately i85 and i mwere preferanly hetween
sppresanalely 1S9 1 and Fooaad most preterably.

PRroXimtely [ne

Ao cshown i o 2a0 s prederred embsbiment, Jusibie
Fax dtanciodos o paar ol plates T 132 qoaned by fusikle
aatertad L3 Pach phine wcludes o lever apenure 133 and a
el 138 The plates B30 132 are posioncd ina pertially
cverlupping relatiansinp such that lever apermre 133 frrmed
ae plate 130 5 n registrution wih the chennel 138 of piate
1320 while channel 135 of plate 130 reisters with lever
aperture 133 o plate 132 That is, whea fusible hink 66 is in
e assembled postien. channels 138 of plates 130, 132

oxterd i opposite directions Drads 1347 of plates 130 and

o

K

i~
.

>

10
132 are preferably hiwar, witde cads 134" wre pretersbly
arciate i sbape Fach plee 130013205 formed with coe or
mere tndentaticns 13 and coe oranere protiusions 137
Prtrasions 137 wre tapered and Bave a ventral apertuse 137
When assembled. indectatons 1M of o plate 136 or 132
are o restration wath pratrusiana 137 of te cther plate 130
ar 132, Regastry of the andentations and depressicns between
plates 130, 132 fsabitates separitjon of the plates 130, 132,
when the desired temperatire s reached. Sides 180 of plate
130, 132 have extending therefrum a tlange 142 When in
the assembled condition, tanged 142 of plates 1301 132
extend 1 opposiie directions. Flanges 142 act as thenmai
barfiers 1o partiaily trup heat uhaut the surfaces ol fusible
ok 66 and as a result, increase the response tume o fusible
Gk 66,

Each plate 130, 132, includes o venter hole 138 pluced i
regntration wih the center bede LI8 of the other plate 130,
132, Que or more air apertares 139 are jarmed i cach plate
130 and 132, and positioned in regustiution wath the vppas-
iy eir aperture 139 onned i oplote 130, 1320 Center Lole
13 und air apentures 139, enshle the mgration of wir
thriigh tusitle bk 88 w0 theredy rosalt mo the timely
separition of plates 130, 132, when the appropriate tem-
peratlise =3 reachad 1 cesponse s fire Fusihie link 66 0f
FIG 2uis acink usable unvanous st les of sprinkler Leads,
ad in certen cozventomal sprinkler bewds, center baole 138
=1 fusthle Bnkovo provides cncocass Lperiure thec :

A adjusiment sorew iy be reacied by anwdustineint
Virapermires 139, however s ook provide secess apertures
{or woalks or novnzing peants for sprnkler assembly campo.
Sents [ o ICRATTICN 139 ¢ rn-!.rm.]}. I et
addditen to veber ez apenuaes such as cortor Lie 138
g e purpose CF speading g et mopense tine W
wizhig 10 he bound by theury, 105 celieved th
SPUTTUNGS 129 and center Lole 138 cnables
tusitble link 66 10 expericiice @ continuous atr ow there-
through in veder 1 increase the cpnvective hewt Transier
plates 130, 132, increasing the ratg at whuch fusible link 66
is elevated W a specitied wmperature. Furthennore, it is
believed that reducing the mass 01plates 130, 132 decreises
the activation tme nocessary W sdparate plates 130, 132 in
response W a tire Preferably, o piarality of air pentures 139
are provided aind are posiivtaed and spaced on plates 130
I3 ip orler 0 muamize Ce wnpbicnl bhegl infisien inle
plates 13, 132 s shown i FlGL 2a twe wir apecturss 139
are generaily centrally lacated on oplates 130, 132
Allerzutivedy, tour wr apertares 39 may be utllized and
spaved across the e of plates 1ML 13200« reciangular
pattern. In sidl other sllemutives, ane wie aperture 139 or
ather mumber of e cpernures 139 greater than swa s be
used.

Seahng mwsewbly 70 includes a scaling nng 71 an oren-
stely shaped boilow plug 76 and an insea member 78
Sesing nng 7 0s placod within cutlet 27 01 spnixder mody
20 mwd s supported by g sk

el

the

at

proserice of er

witder 23 Nenhing noe 72
Cottauls o voeniral spesture TY dimensioned Do reverve plug
76, When ussanplad, seion 76 of plag 76 projecis o
preselected distance within central ontice 260 Plig 76 s
foried with g shacs! e
wterior vl plug 76 o darenss ted o ceceny ¢ nsert meinker
78 When i position, insent member T8 1y supporad by
menar suriace 7T s shoulder 770 Top surtuce 79 ol insen
member 78 5 fomed wath a depressica 80 dutiensioned 1
receive end 63 of mzle lever 62

To atch fusible tngger assembly 60 10 sprnxier head
body 20, sealing assembly 70 15 first positioned within autlet
27 of sprinkler body 20. Thercafter; levers 62 und 64, having

|

|

!

der 77 supported by sealing ring 72
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fzsible inh 66 Jttuchad 1o ends 63 and 65" 15 posiivnad so
hat end 63 of male lever 62 1s positionad withun depression
X0 of :nsert member T8 Mreadad serew 80 is then placed
within threaded bore 49 af buss 48 and rotated untl threaded
serew S0 contacts end 68 ot fenzale lever 64, 1 hreaded screw
3015 rotated unwl o sutficient force s applied o female lever
64 W thereby hold Tusible tngger assembly 60 securely in
place and pronide a thad rght seal aganst cutlet 27 of
sprinkler hady 200 o prevent threaded screw S0 from
rotahing subseguenl 1 achiey ing the proper position, intenor
surface 81 of bere 49 s disad with un adhesive Thereatier,
aopin ot pantle 88 05 plwed 1 bore 49 10 thereby idem:ty
spriaxler head MWoas o sonstendurd onlcethread  size
spraakler The adhiesive usad tosecure pintle 88 within bore
49 may te any adhesive commonly used by those with
ardimary shall e st the preterred ort, an wnaerobie
adhesive s unilizaed
satad and the ieeessan aformiana stamped oo extenor
aurbace ol detlector M),

Nedecrar 30 ao2eneral cap-hie shape and
wlodes o henzontad tep or piunar meiber 340\ down-
wandly prosecting annubar oensber or skin 36 depends 1o
the periphere ot planer menbor 3 00 3 nasto-comesl

AVemanveiy, pntic 88 may he chima-

WS SUMCN

Vmotar st 36 depends cabaandi ey
e

15 beTa el

Contligaratio
from platmar meibor Moata pee-sclocted Loagle Al

sertical, showan PO &0 Preteranly, agdle ™
approameeiy 120 and 260 anere prelerabiy belwaen 187
cven more preterubly between 180 and 200 ad
sl pretermbly 197 Although oot wislueg e baund by
tweery. 111y beheved Lt the angle assumed by annular skint
36 contnbutes e othe deselopment of an oplunum spray
distnbution pattern whech awibies upnght spriskler head 10
w deliver o sprsy distahution patiern sutheient 1o suppross

ap extiagadnl a fire ta protected wea.

and 237,

A plusality o spacal apertures or theoogh-holes 18 are
tarmed aloay aanular kit 36 Tarcugh-holes 38 caable
waler o pass theretirough and i doing sa. accelerates the
waler oUlwandly, away from cnolur Sk 36, © provide o
spray clistebution pattem haneag g lamper dismeter axd thus
Caneater area of converuge. W\ generally honzontal annular

Pange wr fadge 38 extends Irun annular Skirt 36, Annuiar
ledge 38 provides o Dad barmer o prevent waler (rom
assuming a linear frasecony and impacting the cethng or
vther structane positicenad abuve dellector 300 Plansre miem-
her 34 may oo flat with @ substanially plsnar cuter surtace
M ADenwtvely outer sartace WY of planer member 34 1»
termed wath o plucahity obrdentations ordeprossons 39 A
show i ViG 6, depressions 39 resall i the Srmeticn of
cnear ibs W o simer surfsoe 37 of plagtar mmember 340 Ry
A9 ampart srengtis upon plurar siember 340 Preferaniy, ribs
39 extend frem the contral region of chiaar iember 4on g
rudil puttern Mot preferably. swelve ribs W are amrayed
cutwardly woa arcle approxomately 1281 dnches (32 84
cullbimeters gy dtameter Fach ron 39 s apprscmately 0 47
saches (1193 aullimeters) o In the most prelerred
embodiment. planar miember 34 has an vuler dameter of
approxamately 1w aches 149291 nuiluncteny) and annular
sKirt 36 bas o vertical heght of spprovimately 0.31 wiches
(792 mslhmetenst Most preferubly, unnalar fedge 38 s
ring-shaped with an inner diameter of approxiniately 2,180
ches (85372 nullimaeters) and an outer diameter of
appraximately 28495 inehes 173 53 nullieters). Also, s the
st preferred embodinient, sixwen thriugh-holes 35 have
an oval spape with a mayor dimession running vertically and
aaving an apprexanate lezpth of 9.230 inches (5.%4
aullimetersi. and a anser hoozoctal dimension of appro-
qutely 0 V¥ gnches (3. nndlmeters). Planar member 341

i

<<

12

preferably spaced butween appronimately 2 U89 inches
(53,05 aulhmeters) and 2.044 nches (31 91 milluneters:
abave outlet 27, and most preferably 15 spaced spproxi-
mately 20625 inches (52,3 mullimeters) above outlet 27.

Referring cow 1 FIG. 4, plandr member 34 of detlector
3035 formed with a central apedure 34, while hoss 48 is
funued with an snnular Lip 82010 attach detlector 30 ©
spankler bady 30, deflector 30 18 positoned over Lip 82 of
hams 48 and 1s supported by shouider 83, Thereatter, annular
lip 32 1s bent in o downward dgection o thereby secune
detlector 30 10 boss 48 The bending of sensitar 1ip 82 ubouat
deflector 30 may be achieved by uny meuns cemmaonly
utlized wthe art, for example, comping or cr™tal risveting.

Tuming wow w FIGS. 7 throcgh B there is showat a fust
response uprighd sprakler nead 19 acconding o an altema-
tve preforred embadiment af the present s entien. U
spridder head 100 taclndes 3 fusihle tngger assembly 180, 4
~eahing assembly 180 and a cruaifarm <haped piate 196
Frsible tongger asseinbly 180 mcludes o tiest pin 182, 4
second pin 188, and g fasible Bink 163 Fusibic link 163 may
Geany therma Iy respensive fosible Hnk coitanondy walizad
woandustry haviag s fusmg tempeniure hetween APpraxg-
paately PSS edd 1781 more prefersubly benween
apporximately SR R N cranly,
approiialely

SO an and s ared

i1, taahle
ined by u

i a precerred shrnent, as shaswn n Ho
huk 163 wncludes o par of plates 164 cnd 166
tusibbe nuatenal 169 Dach plae 103wl 166 niciudes o
chanpe! 168 having o length grestwer than the nndius of plate
164 and Hae such that when assembled, chuuiels 168 define
acenter slot 170 dimensianed o receive first pun 182 and
second pin (88 fack plate 164, 166 may Luve oue vr more
Jepressions 172, and protrusiogs 174 such that when
asscinbled. the protrusions 174 of vue plate 164, 166 ure iz
regislration with the depressions §72 of the oppesing plate
164, 166. Protrusions 174 ure wpered and have a centrai
aperture 174" Tach plate 164, 168 s also tonmed wirh cne
ar mwre wir aperttures 178 10 regidtration with air apertures
178 in the opposing plate 164,166 As dieassed with
respect th fusihle Bink 66 hereinpbove. air apertures [78
facilitate thee tuticly separation ot plates 164, 166 .2 respunse
Lo ¢ pre. Attheugh conter slot 170 provides a meonnbng
wtatnn il aecens passage throuyh fusible fink 163 for pins
152, 188, ar uperiures 178 pruvide the fuscion of speeding
rosponse e and preferably do not prnide meuntng
poinls for componenls or accdss apertures for toaels,
Preferanly. o plurality of dir apertdres 178 are provided and
are rudially spaced whout plates 164, 166 in order o priide
ar passages o conduits throuan fesible Bnk 163 In alwer-
vative embasdunients, one ar apeneee 178 o nore tan mee
e apanires 178 sy e usad Prelemsbly cadli plate 164,
166 15 formed wizh o rim 176 and 176" respeciivels, such thist
whon assceinsleds s 176 and 176" exiend o oppeosite
Gueeoss Rucs 176 and 1767 et as o thernmal bamier o trup
wr abaul the surtaces W F Dusthle Dak 163 il thes werease
respense time.

I the most pretorrad emboedinent. cach plate 164, 166
ielndes one or more Brst air uperidres 178 and u second arr
apertire 179 Scecund air apenturnes 179 are pavitioned
betwern perimeter 185 of plutes 164, 166 and cnd 168 01
chaninel 168, Most preferably, secend air spertures 179 huve
4 major dmension or diameter 'greater than the wwjor
dimension or diameter of air apartures 178, In the most
preferred cbodiment, first awr spgriires 178 have o diam-
cter of approxumately 0.094 nches, while second air aper-
tures 179 have s diameter of approximately (1125 inches

As shown in FIGS. 9 and 9a. ieit pin 152 5 suhstantially
linear with a2 par of generelly sircuate protrusions 154
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extendiny revand the width of tinst pin 182 Finst pin 152
vonlars a pair of eppasing cods 156 and 15¢, cach of which
s taperad As shown i FIG. 1) pin 158 assumes a largely
S-shaped contigurstion, haviog a top member 189, a hottem
imember 161, joinad by s nuddle member 162, Top member
159 oxtends Wt a preselected angle above the horizonul,
indicetnd by the dotted hine 19110 FIG. 10 Battom member
161 extends wt o proselected angle below the honzoamal,
dlustrated os the dutted hoe 1920 FiG 10, Top memnber 159
Sy o o surtie 1897 fonned with adepresston 168 while
sonen strface 1897 of 1op member 189 05 fiormed with o
votch 1397 Muddic member 182 meiudes a ledge 162
Hawever, st will be undenstood by those with ordinary skall
2 we urt that auddle member 162 may alsa be formed
maving a hoear cnoss-sechon, without departing thom e
spint und scope of he apventoa. [op anember 189 and
rottem member 161 proect i diflerent direchions

As Jdepicted i PG 80 sealing assemibly 130 includes
~ealing vag 720 arcuately shaped hellow plug 760 and an
nert ineinber 182 Lusent mvesher 182 cneledes a generally
honzeatal rim 183, wiich 1s supponed by shoulder 770 of
letliow plag 76, and a Grealar fadye 184 extending rom nim
S0 0 o direction waay Srom ouddet 27 of spookler Body 20,
Chreniir fedpe TR Pas g 1apored connignratiog Lperning aw iy
from cuticr 27 Gf spriakler body 200 Tnsert meinber 182 4l
Contains o top member 188 asttwhiad o ledge 184 Formed in
eposurlove INS cltop tocwnber L8815 u notch v depiessivn
186 Jimcronad 1o recenve end 1586 of 1ing pin 1586

A externally threaded screw 194 15 positioued withia
thevicted bore 49 o1 boss 48, Section 196' of a cruciform
shuped puntle 196 1 posttioned witinn threaded bure 49 ot
Foss 48 prevent trvaded sorew 194 from rotating sib-
saquictt by achies ing the pmoper posimion. Criatorm shaped
pntle 196 cludes an scnslur Sone 198 Junessiosed w0
reveive antilar p 82 o1 bess 48 Preferably, screw 19415 a0
Adlen serew. $oth serew 194 and section 196" of crucitionn
apod pratle 196 may be secured within bare 49 af boss 48
Ay any adhesive conuronly wtilized m the ant

In assembling vpright sprinkler head 107, scaling wssem-
oly 180 15 posinonad within the outles 27 of sprinkles body
WY Fusible ingger assembiy B80S aasambled by inaerting,
Ut o 182 o center fiole 170 Jetined by plutes 164 ud
166, with cnd 186" restinig withas depressivn 186 formad m
wp suirfiece 188 ot iaert itenber 182 Thercalter, second
pin 188 15 positoced thmuagh center hole 170 suck that the
tusiale Lk 163 rests at the wmensection of 2uddle ciember
162 und Eottcin member 161 I'nd 186 of it pin 1820 then
miserted o sowh 1897 positionad o oap member 189 of
sovoasd pan 188 Sunseguentds sorew 19405 rserted 1 bose
19 and retsted unbf end 1947 s pomtioned abin depression
160 - T wp member 139 0 sovond pin 188 Rotation of the
serew 194 cpon second pan 188 exerts @ ferce, resuln

Roin
e shight upward movement o Tusible link 163 and the
sealing engagermenl ul sesiing assembly 180 within et
17 Dedlectar Mbis then placed over boss 48 and anaulir lip
3215 hent o swure detlector 30 10 boss 48 jhercafter.
section 196° ol crucifonn shaped putle 196 15 inserted
within bere 48, and held there by the use of au appropnute
adhesive securad 1o the extenor surface of secon 196" of
pintle 196 ¢r the intenar surfuce 81 of hore 49,

In the assermbled position, tusible fink 163 will re sup-
ported by tirst pin 182 and second pin 158 ar & preselected
sngle oif the honzontal. Furthermuare, it will be recognized
that the distanve between the outer edges 184' of protrusions
154 of nirst pun 182 15 weater than the width of chaunels 168
of plates 164, 166 10 thereby prevent mos ement of fusible
a0k 163 10 an upward dinction. In ull otier aspects, upright
sprmkler hewd W s sirectumlly simitiar to upnght sprinkler
Sead 1D

s

29

XY

14

pright sprinkler head 10 and 10 is conbgured © have 4
discharge coethcient or K vaiue of between approsimately
13.54nd 14 8, and preferably. spproximately 14.0at 175 ps:
thud pressure. Most preferably, outlet 27 s 0704 inches
(17.88 millimeters) in diameter. This K value, in combina-
tan with detlectur 30, euables upj’iy.hl sprinkler head 10, 10
o produce large, high momenfum water droplets o a
hemispherie pattern below Jetlector 300 The size and
womentum of the water droplets permuts peactoutivon of the
Are plumie and diract wenting of the fuel package surfuce in
crder o saccessTully suppress or extnguisk a fire

asocher inpevt, he present ivention s ecbociad mo
fire sprinkler system and methad for use in the protectian ot
crdustrinl ar conumervizl enclosupes, wherein the enclosure
CoGtdins At lease one ohstruction Jepending thoen. suppertal
by, or othierwse placed a pre-selected Jdistance below the
ceimy. The tire sprinkler system and method of the preseat
mvention 1 pamcalardy soited for protectne enchomires
contarang pallctzad and sobid pile swerage and siegle.
double, multiple rew and portabie rack storsge ixtures

Turmng now o PGS 12 thndugh 18, there 1s sloan g
huzkling or enclesnre 98 contuinintg the tire sprazkler svstem
ef'the present ins ention. Foclosure 95 conlains a cetling 106
aed a eor 1080 Pesiiened o presselecied isbance helon
cethng 106 is one or mere Tire extinguisiieg Auid supph
liwes 1100 Fire exungostung dasd supply Tines 110 e in
fid connect:on with s source of tire extingusheng Med (not
shown), Fire extingaishing thuid sepply haows 110 have, at
regular intervals wterally threaged oollans 12 extending
from e Wop neion LT Bach intdrally threodaed coalar 112
is Jiwensiened w0 threadubly regenve an upright sprukler
head 10 or 1 Paclosure 98 cungnas at least one gencrally
honzeatal 120, Ay used hercin the werm
“obstructicn™ shall mean pipes, selumns, highting ixtores,
conveyors, ducts ar bottom cords G trusses ur joints, or any
cther obstruction rot having & centinuous solid wertcal
surtiuce opposing upright sprinkla kead 10 ar Ly,

vhstruct:an

As shown i FIGS 12 and 13 abstncton 12008 shown
sothe form ofainiss 121 having wtep cond 120 and o boem
cord 128 coupiad By owebtang 1290 n iGN T4 aac ©S,
shaimwtion 12035 QR e foma of a opipe 123 o cther
boezomeal meiber nthe tire sprigkler svsteon of the proseat
wiventien, when supply hines 1O eiach bave o duamicler less
than o vqual tr spproxsmately 3.8 inches, and when enelo-
sire 98 cantass class 1 othrospl class 4 or wiexpanded
nixtures therest, and
whatriction 1200 sither bottom cord 128 o truss 121 or pupe
P23 hos aowidils OWoh or an suter diameter 1d 0 ess than or
cqual o approamately 3.0 ks, one o oanere upright
sprizkicr hewds 10 or W oare positoned :a thnd coniection
with fire extinguishing el <upply line 110 such 1hat
upoeht spripgier hewds 10 or LU e pasitiened such it the
horizemal or Gerad Jistance (13,1 between o particular
spruskder head 10 or 10 and obstrdction 1260 15 given by the
following equativn: "

piostiv canrten conunodities, of

D%,

|
i

Furthermare, poght sprinkler heads 10 or 10 can be
positioned a vertica] distance or bosght H abave the ~hstruc -
tion 120 which is grester than zeru 1hat (s, w1th the upright
spasikier head 10 or 11 of the prvsent oy ention. with the
above cited parameters and commindity classiAcatios,
NFPA (1999l i 1388 411 82 801 83 and 54013 2ane
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sot apphieable. Specitically, tie height H above the bouttom
of ohstructian 120 at which the bottom surfice of annular
fedge 38 of detlectar 30 15 placed, Jdepending upon the
honzoutal or laterst distance (i} between upnaht sprinkler
head 10 or 10 and the surfisce of chstruction 120 most
proximaic  upright sprikler Bead 10, 10, s given by the
tahle keluw:

Caler Lertia T

i Ll s, e Tk s

OF A Lparaxinnee:y |t Taperead el ook

(R H iy
~
A T R S Y Slonia » TR
i
N L0y SO LDR ¥ PO = S ERRIAER RIS 2 1
N
o ! =3 thin approactolody (R NS PRI ] (R
v A
DT s chan preovn T . e
-
L e b ~ON LT N oo ity L
- N
e s tha Pl [ Caprrea by DN s e
o
A e s ke o v ey APV azlly A ndhes
SeE TR g fowomatey f e Tyeeaioality D20 aahes
SN eSE AR G Skl appron ity o ipches
e n
oI e reater Saymrreninatery b uched

When supply hees B each fuee an cuter Gameter o less
Shat op egnal Weosppreannately A6t inches, and when on
sure 98 ot expandad plashe canon commadities. \..d

chstruetion 1200 ender bontor ¢erd 128 07 s 121 or ppe

B23 hos wowait oW o cater diincter od T ol anproa-
aately Y0 anches or lesss thie ierzontdl or literad Jdistance
D betacen woparticolar cprielit sprinkler Dead 10 0 LY

shstracten 120 s coven by the equation

Funhermore, wpnght spraickler bewds 10 0 100 can be
positionad g hewght T above the chstruction 120 which is
dreater thag zero ih with the wprght sprakler haad 10

ulis,

e Bt the prasent avh he beve ied
parameters, and conmaodiny Sosaficatens, SNEeA LY [
wdy 33052 aad NEPA I3 Eeey o8y 51 S
PR3 511532 are uet appheable. Spectficaliv, the

height H ubove the bettum ot obstructicn 120 at which the
bottein surfoce of annulir jedge 38 o detlector 30 55 plaed.
Jdepending upen the henzcaa! or latersl distunce (d, )

between upnght sprinkler head 10, 10" and the surfuce of

abstruction 120 mast proximate to upright sprinkler head 10,
10°, 15 yiven by the able cited above.

While not wishing 19 ke bound hy theory, it s believed
that 1he combistion of e K factor and the witia! upward
raecteny of the tize exnmgunlung daid, as well as the
catiguration ol Jetlevtor 30, enables upright sprinkler head
10 or 10w debver an etfocuve spray distribution pattern
shout and arovnd chatruenens haviag the dunensions

criled above. The .l[\llh} 0%} {‘.Ju.‘ u;\.".l.';ll >rﬂ,‘LAI head 10
S I proxaaty o an vosttuetien 120 pernits e fire
spraakier sestenm 2o etfectively suppress o tire anted dicevtly

is

3y
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below, or approxmmately directly below, abstruction 120,
Furthermore, by providing greater fire suppression covern:ye
it the area below the obstruction, a lesser nureber of upnght
sprinkler heads 10 0r 10 are sctupted i response 1 the fire
and thus mininizes unnecessisy pater usage wund the resuit-
st dumage 1o product. Moreover, hy eliminating the nasd
place spnnklers o minunurg distance from these
chstructions, asd a the honizogtl plane defined by the
hottom at the chstruction, the detign and wsitiono o hie
\p[l“u&f Sy staems i these fac ites s \'l"ll"']»l wedl

ENAMPLE

Ina L sprinkler svstenm test candactaid vy the Factery
Mutual Research Corparation wtihizing oo oarewy ot .lpn,!_hl
spriniler healds de presend pivenue
chstructad by o opurticuiar bae ot conti 12kt
sprivkder hewd of the present mvdention exlibited fire sup-
prossien perfurmance Tur the EMRO stundand piustic com-
nodiny

accarnding o and

iaunatien e upr

e test was condueied under o M2 Sl
having depemding henefrom u barSoist baving a bott
approxntately et nwhes mowadth Hoth e gnitan beeas
Ly Jre, she area in which the tre wus ibmu]) agud the har
st were pusitioned directly vider o single up n,_m prin-
Kier hewd of the sprnnkler head agrav, The i
respansible tor ransportang Hud w the upright sposadier
head located above the gmition; ! wds posttianed
perpendicular W the bar juist, sdule its bottom cord wis
posioned immatately heneath the supply pine The com-
modity tested was FMVRC sundand plastic commao The
comnialities vere stacked i stomage says naving a height
al approx:mately 1.6 the uprght ~prinkier hewd
perstionad over the anitios Jocatign was centered to provide
a Vashaped clearunee between 'pujr al dpproamately e
ol dhateier bar ot ceanestag rods, such that the Jdis-
the Jeflector ot the upright sprnkler head
Twas approvimaely threg:nches . \ammany o1 the
M results mey e seen o Bl 1

Uising, the parametens discussesd above and detasiad
G T, a sghe upnaht spriskiar head was success il
suppressing 1he fire. The Lanage o the siomge arravs, and

Liogh conmy,

maang

uid sur e

wwalion

feet

Liwe [rom
eithar rw
WAl provasiiges o

e maiam coshig emporatuse were well woetkan the
allowakle Timits set by the Factory Motuwl Research Cor

poration. Fuethorn it s conaluded by s e test

the npnghl sprinkler keasd of tie present o entien demion-

e,

staved fire suppressien periumaige taz he FMRC candard
plastic comuedin
I e tincdersteefthanthe topeg g o desanptoon o

the preterred conbodiments coly, Gne skilivd in Gie art wili
revoginize that vanzions, modifications and smpravements
may be made without deparing from the sprat und seere ol
the ipventica disclsed herein. The scope of protection is
be measurad by the claims which dollow and the Breath o1
icierpradtation which the law J)]u-ah including the doctane
of equivalents

The ¢mbudirments of the im'cnlim in which nn exclusive
property or pavilege is clamed age defined s foilows:

1. A fire spankler system for ue in suppressing @ tire 1n
an eaclosure, wherein the enclosure has a caling. a or and
at least ane aenerlly harizontal abstruction positioned
below the cetling and abeve the Ypr, wherein the eaclesure
cattaws a class 1 through class 4, or vuexpanded plastic
cartra canunsxdity, or muxture thertot, wheremn the hatruc-
ten hes g width or outer dameter loss than e egual
appromately 40 nches, said are exntinpnshing svsteen
SOMPAsInE
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g e eatingishing Huid supply bne pusitioned witlun the
erelosure, soid e extinguishing et supply hiee
Baviog o driieler foss than or egual ty approximeately
30 inches: and

at least one apaght spronkler extending inun said fire
extinguisiiing il suppiy e, said at least one op
sprinkier being in flud commuanivancn with sasd |
extimptnsliog tend supply ine. und wherein Gie Lalerz
distunwe (12, ) petween sid ot Jeast e upnght sprn-
kler and the obstructon s wiven by the cquation

1 e

aherein Wois the wadth of the st icast une odstnrtion, or

wherein J, s the outer dameter of the at least oue

abstrugchon.

2. The tire sprinkler systent as recited in clnm 1, wherain
sard wt least one upnght sprishler Los o K ovitue of ar least
13.¢

3 Dhe dire spackior svstens as revited e chinn 1 wherein
sand st cne upright sp a fusble rhgger
semhly wnerenn s G uaiBle et dssernTIv i u fusiing
i pertioee Between pproamazaly 135U E and 150

4 The hre sprinkler syatern as recead o clonn ¥ wherem

eust wKler s

sald Lvible rigper asseably s s B openitare of

approaiaalely 16301
S, The tire sprinkles svstem as redsted nelam 1owhercin
sard at least v apnpht sprnkler suther coprises

anontboe and =l redion

W

sprckeer boady Daving

sl top QTR

o

paar ol legs ontonading
sprinkles beadsaind

il

HE
U

ol e

Tovor at

bavn

T

o 1

g penesally planar mersber, <nad platag siember having
HOOCTIRICIT,
askut depending fnoan sind pernmeter ol sad planar
memiber at apreselected angle frons the verueed and
anannular ledge ecending wenerally horzontaily from
said sk

6. Ihe tire spnnkies sy stern s recated o cham §, wherein
said preselected angle 5 hetneen approximultely 18 and
207

7. The fire sprukier system as recited in clm 1, wheretn
sard at least one upright spaaxler is posiioned between Lhe
cerhing anid the hottm of the ohstruchion,

B. A fire spackler svstem for use in suppressing d lire in
an enclosure, wheren the enclosure has a ceiling, a tloor and
At feast ane gencrally honzontal ostretion pesiioced
meloew the cethiag and above the oo, wherein the enclosure
cantians an expanded plaste carton comimadity, wherein the
shstructen hos ancuter Sieneter v wicth fess ian o el
o approvimateiy 30 mches. saad hre extimpushing svstem
COMPrisg:

atire extinguislung thind sepply hne posiosed withun the

encivstire, sard tire extngusshing thad supply ime
having a diameter less than o oqual o approximitely

V0 nwhes; and
A deast cee apnght spooswt extending nan sl b
extimginshrid Hand sepplv e, st enst ane Lpngil
sponxier hetitg n g sonmaticatt nowsth sail tire
oxtinnsting chind sunpiv lioe, whoren the atemsl
distzowe {1 neracen sand at lesst ore upnght spris-
leasl one GNSTRICTION Gy Dven kY the

Kier aa the @
RRTEHRN

i

48
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DT Ve,

wherent J s e cuter dismketer of the ot Jeast vae

Chatuctioe, s

wherein Wiy the width of the gt fast oze anstraction

9 The fire sponkier ssstem s sttsd i claam 7,0 wlharew
sard At least one upndht spankler has a K ovalue of at least
135,

L0 The tire sprinkier system as pced mclam 8, wheren
saxd at least vne uprght sprinkler has a fusihle npger
asserbly, and wherein said fusible 1ngger assembiy has
[usiIng temperstare betw oen approkimuately 13571 and !

k.

11 [he fire sprinkler system as sevited i claim 8, wherein
said at least ene upnight sprinkler further comprises:
a spnnkler body having an oriffce and & wp region:
a pair of arms extending fromy said op retien ol sad
sprinkler oty and
4 detlector attached te said pair of anns sand detlector
haes g
A gt
4 par

a skt depending From sand perimeter of sed planar

i ~lanar member, ad placir menher Binang

member st a proselected agle T the vertica!, amnd
1]

ez annudar Jede evaen
said skt

12, The tire sprakler system as recied o clam 1L
rett sind preselectal imple 18 henwesn approsinerely
and ZU°

o wdnerally hossontally fhan

P3. {he e spmakler sostein as aovitad m clnim B oW lerein
i st oee cpraht spnnsder by posiioned Betwaes the

woand he Pettemn ol tne st el one obsirt

V4% Dre sprinider svalaam Lor use o0 sLppressing o fre s
an envhwire. wherent the envlosgre s o caibing, o thoer,
nd sl st e 2erer iy Deeranbal oRsmIcton posiiaeaad
below the celing and abeve the o wherein the erclosune
a ke Dotlasugdy Class A0 e snegundald plastic
commuadity, vr nesrare thereot, and wWherew the
ohstructon has a width or vuter Jhaneter less tuan or equal
w approximately 4.0 inches, or wheremn the enclosure con-
tns an expaiaded plistic carten camesdaty, und wherein the
abstraction has an cuter diameter r width less than or equal
o approximately 3.0 inches, aid lire extingushing system
COMPLIS

a (ire extinpuishing (uid supply line positivned wtlin the
enclosure, said fire extingulshing had sopply line
having s diameter loss thun or egual © approximatels
310 inchees: end
east one upnght sprklers having a detlector atached
thereto, o K-tactor greater (e ar egiad 10 spprox-
mateiy 135 und Bsible tngger wsembly having
g temperatsre hetween approximately 145Y Foand
5 L osad at least one uppnght spnnkler extending
irem sasd tire oxtinguishing Buid seppiy bae, sad at
wast ane upright sponkler beuye in cluid communica-
nen aath sad fee exbnguishgg g supply hne, ad
deflector ol sad at least ane upnght spnakier poss-
tuned o presclectad vertiesl distamee abes e the koo
of the W

sbaiee il

ULy

vartas

al

Lene chatmicios, and g presclocies

the

A aast e chsiructi

"

] che bire spnnkicr svstem s oreented o clan 14
wheremn <ind preseloctec verrscal distagee g3 greater nan
IPPROXIMAtely 7em wnen s preseletad morontal dis-
Lance 18 less thin approxamaely rqe hoat

i

i
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16. The tire sprinkler svatern as revited o clam 14,
wherew said presclected vertical distanee is greater than
approxinately 15 mches when said horizontd distance s
areater than ur oagual 1o approximately ane foor amd Tess than
approximately ane ot Six whes.

17. Uhe tire sprinkler system as recited in clam 14,
wherein sand proselected vertical distance 15 greater than
approxizately 3.0 mowhes when said prescleied bonaontai
distance s wreater s or agqual W belween approsiiately

ane foot six cnehes and less than approxamately Do fect

18, The fire sprinkler ssstan s necited in clalm 14
wheren said preselected vertical distance 1s greater thun
approsisately 5.5 imches wihen suid preselecied honzontal
distance is greater than ur oqual w approximistely twa teet
and fesy than appraximately oo feet, SIX 1nehes.

19, The fire sprinkler system s recited i clinoe 14,
whorein sid presclected sertwcal distanve iy greater than
approximitely 8 0 iaches when said preselected horizonal
Jdistanee is geeater than or oqual W approximately two feet,
six inches and less than approxiznately three feet.

20. The lure spnnkler svstein as revited in claiim 14,
wherein sad preselected venical distance 15 greater than.,
approvmately 0 inches when soid preselected honzontal
distance s greater than or equal w spproximately three ket
aid tess than approximately three feet, sixoinches.

2} The fire sprmkler systan as recited i claim 14,
wherem aid preselected vertical distance 15 wreates than
approaiately 120 wmehes when said preselected honzonmal

Jistance s preater than or equal wothree feet, sivanches uaa
less dun approxemately four el
k3 TS
22 Cran

Vhe tire sprinkler svatem oy recied 14

wherem suid presclected vertodl distance 15 @rester than

Approxusately 150 mches when sanl preseiccted s
Jistunce 1ogreater than or equal to approvunatedy teer et
arl Less G approxinaneiv four foel sicinehies.

23, The hre sprinkler svstem as eected o chum 14,
wheresn snd presclecied vernead distanee Iy reater 1han
approxumately I8 0 nenes when sind presehocted horizonia
distarce iy grester hin vr ognst 0 approxinutely foar et
ik iwhes and fess than appeoxioately wid fiae teet

4. The Bire spnnkler svstem as recited i canes 14,
wherem said presclected vertical distunce is greater than
spproadately 22 0 tnchies when said preselecied horamag
distanee is previer thun or aqual approximately five foet
and less than approxumately bve feet, sixoinches.

285, The lire sprinkler system as recited in clam 14,
wheremn suid preselected vertical distance is greates than
approximately 26 0 inches when said presehacted honzomtal
distance 15 greater than or equad w approximately five feet,
six i hes and less thon spproacnately six leet.

26. The lire sprinkler svstem as recited in clum 14,
wherein wid preselected vertivs] distance s grealer than
approximately 31 0 inches when said preselected honzintal
istaee 1y wrester thon ur equal 0 approxamately six teet.

27. A fire sprinkler svstem for se i suppressing a fire.
said Nire sprnkler system comprising:

Gtwre exnogusaing aid supply hine; and

ar least one carly sopprossion fast respense (ESER)

upright sprinkler heud comprising

aosprinkler body contigured tor anschunent wosd fire
extinguistung thud suppiy Lne, said sprinkler cody
having an antice tor luid corumunication waith said
lire extizgwstng i supply liee, said onfice hue-
ing an ovdlet, said sprinkler body having a top regien,
saad sprmkler hady hisving a K factor vl
approximately 135

asealing ssembly seabing sid vutlet of sad ontice:

et at least

44

Su

&

20

g triggaer sssembly retaining, said scading ssembly al
sind cutlet and releasing said actaming when Jdetedt-
g o tempermiire assocned it a fire conditomn,
Aand

1=

deflector coupled 1o sind sprinkler body and posi-
tioned o preselected distgpee higher than said wp
region ul said spanxler body wheren the extinguish-
g thnd ews rom said critee when ssid sealing
assemily s released fmmsaid cotler said detflectar
mciuding g contnd partiog and dependiog porteons
depending generally dowiwarndly from saie central
porticn e sund spriciler body, sand depending
poriens cacluding spatat pegions tierehetw een thas
allow water o pass tharethrongh wherem said
detlector generates o sprad sdistribitien sadidly aut-
wand from sand deflector whereby sind detlector s
contigured to generaie o spray distribution pattern of
fire exunguishing tuid vvgr an area 10 he protected.

28 The fire sprinkier system as recited e clum 27,
wherein said detlector includes anjangular member depend-
iny from suid central portion, saidlannular member defining
sald depending partions. :

29. The fire sprinkler system:az rocited in claim
wherein saisl reans cusprise up"puiug:..

ML The fire sprickier systemv as reciled in claim 29,
wherein sadd pemngs comprise val-shaped cpenings.

M. The fire sprickier system as recited in clam

27,

wheretn said deflector includes sipteen of sad o

HINTE

3 The e sprickier system s recied an chom 27,
wheretn siad detlector incudes g aaoudar Saut depending
friv s centeal pertian, sakl sk definmg suid depending
roertans and boing angled cutwardiv foan sad centeld
[‘l‘VI'”\'ln

33 The fire sprinkler svstemas peanted o clem 32,
whereln sad centrad postion: comprises o centmd phanar
wwenther ‘

34 The dire sposkler systan as recited o claay 33,
whereie sard planur mvrzher bas an inper sarface formed
with a piesihiny of b

IS, he fire spnokicr svatom as recited mo claus 34,
whurein sad plunar member has o cenvral regaon,
wherein said plurlity of nbs extend frm sasd centrl regian
of suld planar member 4 radiall pattern.

36, The fire sprinkler svstem: as reated m claim 32,
wherein said skirt 15 angled with respect 1o suaid centra!
portian at an angle i 3 range ol abuut 12% 10 26°.

37. The fire sprinkler system'as recited in claim 32
wherein sad skt is angled with respect 10 said ceatral
porhun at an angle i a range of phout 157 10 23°

38, The fire sprankler sysiem!us recited n clim 32,
wherein said skint is angled with respect 0 suid centrat
portion at an angle in a range of pbout 187 t) 20°.

39, the fire spnnkler system ag revited in claim 32, <ant
detlectar further including an annglar ledge extending tron:
said skt

40. The fire spaskier system as recned in cloim 39,
wherein sind annular Jodge extands generally honzontal
trom saizd skan.

41. The tire sprnkler system as zecited inclaim 27, further
compnsing a yake sttached wosaid ap rewen ot said
sprinkier hady and extending bevand ~iid top region of said
sprickler body, and wherenn swd detlector is atached wsaid

YOO,

RIT

42, The fire spankler system’ according o clam 27,
wherem sl tngger asserthly counprses a fisihle wripger

assembly
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43 [me dre sprinkler system accurding w claim 42,

wherem said lusible trigger assembly comprses:

a first plate having a bortam surtace, a Arst chanuel wd,
40 ledst due sir aperture;

a secoud plute having a top sarfuve, o secund channet and
at Jesst one air apenture. wherein sid finst chanael und
sid sevoud Clannel excend mocpposing directions znd
saad ot least ane air apertune of said Bt plate and said
AU Deast une air aperture of satd second plate are 1n
redisry when sad tusible huk as an the assembled
copdition, wnd

a bayer of heat fusible mutenal positonad cnsand hottom
surface of saud Rest plare and sard wip surfice of said
second plate.

44, The tire sprakler systemn accordug to claun 270 in

combization with o fire exungtshieg tad supply e, sand

-

22
fire extinguishing uid supply lipe having @ diamerer luss
than or equal to approximately 3.0 inches. aed said spankler
head extendiog from said fire extipguishing fhud supply line
and being in thiid communicationy with said fare extinguish-
ing Nuid supply hine, and waid detdector of said upnight
sprinkler head being posiionediin a preselectsd vertical
distance above the hottom ol &t ]éusl wne vbstrudtion and a
preselected hariznntal distance fnn the at least cre chstyue
faan.

45, The lfire spankier systemy as recited in clains 27,
wherein sard tripaer assembly has a trigger tempessture iz a
ragge of cbout 155 degrees Foto 173 degrees |

46, The tire spaskler svstemy as recited in ckane 27,
wherein satd K ovalue is betweed approximately 135 und
145

i
i
I
|
H
b
i
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HARNESS s Ryan W. Massey. Esq.
Suect Doal J4d R4 1788
N DICKEY umasser3ss son

August 18. 2008

Via Certified Mail

Mr. Robert Brinkman

Tyco Fire & Building Products
451 North Cannon Avenue
Lansdale. PA 18446

RE: Infringement of U.S. Patent Nos. 6,585,054 and 7,036,603
Our Ref. 6065-500006

Dear Mr. Brinkman:

We are intellectual property counsel for The Viking Corporation. Among Viking's
U.S. Patents and published applications are U.S. Patent Nos. 6.585.054 and 7.036,603
each entitled ‘Fast Response Sprinkler Head and Fire Extinguishing System”
{hereinafter the '054 and '603 patents’) and U.S. Published Patent Application
2005/0224238 with the same title (hereinafter “the 238 published application”}. A copy
of the ‘054 and "603 patents and the 238 published application are attached for your
review.

Viking. as a policy, respects the intellectual propeny rights of others. and Viking
expects other corporate citizens to act likewise Be assured that Viking makes every
effort to police its patents in order to protect its legitmate business interests.

You should know that Section 271 of the U.S. Patent Code expressly forbids the
unauthorized making. using, selling, offering for sale or importing into the United States
of a product covered by a U.S. patent. Section 271 also ‘orbids inaucing nfringement
and selling a component of a patented apparatus which s known to be adapred to be
used in the infringement of a patent. Such acts constitute patent infringement and may
be enjoined by Court Order. Also, compensatory damages may be recovered from the
offending company by the patent owner, including enhanced damages and attorney's
fees for willful infringement. Making infringing products, quoting prices for such
products. offering such products for sale in the U.S , selling products to customers in the
U.S. and distributing products with instructions inducing a customer to install such
products in an infringing manner, are all examples of infringing activities

RECD SJG 24 2008

Jdrness, Qickey & Prerce PLC amamays ara a0 sl Metapoitan o Damat MUSEEc s M0 Wgsh g OO

3845 Corporate Drive Sute 403 Ty MI 43068 Phone 2432 £41 14500 Fax 248 541 2270 WWW hdp com
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) Mr. Brinkman
August 18, 2006
Page 2 of 2

It has come to our attention that Tyco Fire and Building Products is offering for
sale a Model ESFR 17 Upright Sprinkler in the U.S. Consequently, we have reviewed
various information describing Tyco's Model ESFR 17 Upright Sprinkler in light of
Viking's ‘054 and ‘603 patents and the ‘238 published application. Based on our
investigation, we have concluded that Tyco's Model ESFR 17 Upright Sprinkler infringes
several claims of Viking's U.S. Patents and woulid also infringe pending claims of the
'238 published application either directly or indirectly.

Accordingly, Viking demands that Tyco immediately cease and desist the making,
using, selling, offering for sale and importing into the United States of its infringing
Model ESFR 17 Upright Sprinkler or take a license under Viking's patents. Viking seeks
a response from Tyco within thirty (30) business days of your receipt of this letter. If a
timely response is not forthcoming, Viking will consider more formal measures to assure
that its patent rights are protected.

Very truiy yours.
;@m L. 77, ;\ay
Ryan W. Massey

Enclosures

o Michael Bosma. President - The Viking Corporation



