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Field O The Invention This invention relates to a shield for
a pressure relief device for containing and deflecting &g#ﬁgﬁﬁgoz
fluids and Pﬁoﬁg?V?%ular toa 5 shieldiwhich engagés a reli i1 e
permtting the 'shield to be positioned in a necessary orientation on
t he devi ce. Background O The I nvention . Pressure relief
devices for allow ng pressurized dielectric fluid to escape froma
transforner housing if the pressure in the 10 housi ng i ncreases, due
either to an increase in anbient tenperature or a fault in the
transforner, have bee Fi RESYURERE IKEown pressure relief

devi ces of a pargil 7 b ] bl typea desi gned so that once

the rel ease pre T 1ed, a .consi derabl e amunt, of fl uids,
such as hot oil and oGS inyeationrelateste ashieldfgr 2 presyre religk devies ease devi ce
itn a ;/ery short fbe@lt&iﬁir{g%Hdieﬂfétﬂ%h%ﬁ,ased ﬂuidhaﬁdﬁfgﬁﬁanam{a the

ransformer Rhousin nd prevent ft. Qusi, ‘s ro uring.

Whi l e high v |ta§b&q@?"g‘?§’r%\gﬁ%ﬁs§f§i‘€fe St avbile chyrmitying the Shieldiode | 0ot on
facilities that posiioned imanesedsarg otientaiomus thebdevitie. perforned fromtine to
time and when o K }rﬁ% é re wor ki ng close to the

transforners, t g ) rel ease of fluid froma
transformer during a Pmssure rediehdesdeastfor Zqiwingipressusieed dielectricf | uid is
released it is eﬁﬁig@m ﬁ?@%%Q m&kﬂerfﬂoaﬁhg%@ FhsHRE iR grave
risk to anygne workjng cfose by. Pressure refief devices wth 25 integral
shiel ds for 18i r S1using 1p¢reasgs e e OAR ingreasedpiambiens temperature ¢t j ng
sKstem are knownpr a fault in %hetmnéfonﬁéﬁﬁﬁwfﬁedxﬂhio@&fn fdewiab@ yearven devi cesfof
the sane type ar i tt t.o .transformer. hoysings .in a variety o
 rangerent 5. osaown pressurh ieier ovipt (e PATERY HEGRHRE Bl BrelS ur e cormon
provi ded wi t h 3Qesigaed sethas ohcerthe egleasepredsere is machied;aces have been actuated
and r enot S | , d or the excess
s READR dfih 87 BREL R o 36y bl 3ha EAC bR Ese0 |

pressure can be 1 nvesti g C Sl tron o suc SW tc
pressure rellPef Wycthe peesiip releaseidevicedne verbshoshidme frapidinredyge t o

anot her wi th r esagpteshte ik theRQmSfoper Ry, ahd Pﬂsv@fxt the Ho@ding Or 35
receiving rel easf?gmfnllgtlughg.and therefore a shield nust have the

While high voltage transformers are often found in
distribution facilities that are not manned, service must be

20  performed from time to time and when operating personnel are
working close to the transformers, the possibility for the release of
fluid from a transformer during a fault is present. Typically when
fluid is released it is extremely hot, possibly flaming, and poses a
grave risk to anyone working close by. Pressure relief devices with

25 integral shields for directing fluid released by the device to a
ducting system are known.

Pressure relief devices, even devices of the same type are
fitted to transformer housings in a variety of arrangements. More
specifically, pressure relief devices are commonly provided with

30 switches for sensing when the devices have been actuated and
remotely signaling an operator, so that the cause for the excess
pressure can be investigated. The position of such a switchon a
pressure relief device may be different from one installation to
another with respect to the possible orientation of a duct for

35  receiving released fluid, and therefore a shield must have the
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2 PCT/ US98/ 10204 capability of being
oriented with respect to the pressure relief device and the switch in
an orient aw{?@z;/%ﬁ% permts coupling to the ducting, nGEBHiRRRW
the pressure felease device itself is 2 oriented. 5 Pressure
relief devices are typically fastened to transformer housings with a
plurality of bolts or screws arranged in a circle. Where, as is
common, six bolts are used, six different orientations of the swtch,
60 apart can be achi eved. However, sonetines this IS not precise

enough to obtain the desired orientation of a shield 10 wth respect to
the device, anerPabibityef baing pdenied withiespsettotthe pesssure reliefyvaj | abl e by

sel ection of adévRedriditae Wﬁéﬁirpﬁa&ibn%nWWééuﬂﬁxg tothe Utilized.

In addition to,providi ng a [devi.ce that afco at.es fteihe orientation
of a switch whaHctipgyng mAtterhayy the pressure release deviceitsslfds 1 o 15 provide a
shield that al bdemged.he switch to be reset by an operator when a fault
occurs. Thigs requir nual eratin wi tch, and it is
essential that the E%Isse %Iye lgk&?ﬁ%esr?%pﬁ@é@%@%ﬁf%ﬁ@ﬁ@l‘@ﬁ? Si nce

t he ori ent at i ohousings hathsanplucalityof boltseanserswst ayranged thua cirgls. arbitrary,

it is not al Vﬁ%e&?%ﬂs@o‘hﬁ&x,@bﬁ%lﬂ%@u{}éd{(?ﬂ d"i‘ff&%ﬁtsor?&t?ti&@eni ng in an
integral shield for resetfing the swtch. It 1s desirable to
provi de a shi ePithe A¥itch 600 ApASHEaNRe achiqved. However, soseatimesghisn what ever

orientation thig novpietile Bhalith tb@blan/fHe desired orientation of\bdhieldr essure rel i ef
devices arg in stﬁrw ce tg%t woul g[&ge - gtrohl |t|vel§)y expensive to

repl ace with i WEBETSRPGLIO L dRVIRSy anfbd PRtition betweeR e ROSIONS heed, therefore,
for a versati|avaihblebg stleeatiorafia meunting positbdrr of tHetoiidld mugrbessure rel i ef

devi ces al readygijgtal l ed on t ransfor ners. Summary O The

| nventi on ] I n accordance with a presently preferred enbodi ment
of 30 this inventinadditinarte praviging\a deviceshattaceommbodates ther essure rel i ef
gev! ce t héridnaionbf QRWHRAWIREVRE iSHAY B! skinAi IdGeshaBRIyr € rel i ef

evi ce,

encl osur ehlso aprpgildgg.?sh%?&trh%t V"It’sngﬁg“’g‘lcgzébggstﬁéfgn gl(’)qggt?’gi | 2 gaf h]? or
seal i ng the enehasafaaltiozcars. This requines mangaliy operating thelsairuabl e cover
];L)r(]?gl:g ?S agg%tﬁ: igisteg%ehpﬁletﬁgt the Qﬁfgfdgr%t?nt%ﬁjer'eevt'iﬁg gﬁ/éhco%ergtpo%. cover having a
Since the orientation of the switch with respect to the duct is
arbitrary, it is not always possible to provide a fixed access
20  opening in an integral shield for resetting the switch.
It is desirable to provide a shield that accommodates switch
resetting in whatever orientation the switch might be found.
Many pressure relief devices are in service that would be
prohibitively expensive to replace with integrally shielded devices.
25  There is a need, therefore, for a versatile shield that can be
retrofitted to pressure relief devices already installed on
transformers.
Summary Of The Invention
In accordance with a presently preferred embodiment of
30 this invention there is provided a shield for a pressure relief device
having an enclosure for surrounding the pressure relief device, the
enclosure having a first port for connecting the enclosure to a relief
duct and a second port; a first seal for sealing the enclosure to a
mounting surface; a removable cover fixedly attachable to the
35  pressure relief device, the cover having a surface for sealing to the
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PCT/ US98/ 10204 second port, and a second seal for sealing the
cover to the second port. I n anot her aspect of the
invention there is provided a shield for a pressure rel |

i ncl udi ng WOWHMeral wall surrounding35 a pressure releggghje§¥§@$
havi ng an edge seal ably engaging a t ransf ormer housi ng nounti ng
surface, a generally sem -cylindrical wal |- portion, a generally flat
wal | portion having a port therein for coupling expelled fluids to a
relief duct, and first and second transitional wall portions

connecting the sem-cylindrical wall 10 portion to the flat wall portion;
a general |y fl gicondpent, audrasecend seal foraealingthd covertththepseonther al wal |,

havi ng a generg& y circular port therein; a circular cover engagi ng
the circular port in the upper . surface, having, a flange for
permitting the coveln ansthestaapest pfthginveation there dspropiediashifld; port: and a

plurality of fagtenedsaretBAaftediteliRCindiyQ petipheradfailisifomdiagure relief
device for fixedly securing the,cover &3 t he %é)r essure relief device
l5é g%

whil e pernitti dgrassue F@ﬁ%@?‘&?hﬁﬁpgaf‘ sealably epgaglgd el ative to the
pressure rel i efragkfointed hoRsifg nnhting eurfdce] a gendrally semi-@dintirioal t o any desired
posi tion. . I n no. r _aspect . of ' jon there is
provi ded a 20 WaBr?Pé‘f%f*&F“"ég‘?# gg‘s‘&&zpf’&oﬁg}f&%}%\f}éée}?ltﬂr?(pﬁ\{ﬁgéljng a peri pheral
wal | sur couptingregptlied fluidstou relicfducsf andofirstandseoondy an edge seal ably
engaging a tra : ' o 'CEl; perally
rectangul ar i n%ﬁ@m@@%sgﬁigﬂ%ﬁ@géﬁyg{@r?an&ﬂ]‘?iﬂ ‘tgﬁupper surface
integral wiQ h persionde thefdat twadlportion; sogenerallydiat upperWEacyur wal | 25

portions for coiRhed® MépRlpRdtal wall,daving AgdrbdIBf cifbubirpost seal for
seal ing the edﬂg .0 a .nount| ng_ surface; | hol es in the

a pluraljty, of
upper surface, MEEER HHEFUR" LK eﬁ’lgﬁglggiﬂ??/c%‘?ulﬂ(ﬁoéémithegPﬁ’ednnent with
an exi sting fasirétenhaving 2 flafige foe pameitting the covérad roatei relativand a

fast ener nount . f : ' f ttaching 30
t he upper surfgogtggt%g&gl(r%pg%&ga{’lﬂﬁgél{ﬁ%@e%% h% %B%%B{Iﬁgmﬁ?’g?gure relief
devi ce andl§i xeud thequessurerrgliefidevingifor fixedy sequripgabe coer fetheef devi ce.

In yet anot hefP?e'%aﬁefrelféffdmee WBM@@Ehﬁﬁtiﬁ@efeq;ehP SraDwhll esbét shield for
a pressure rellief de A surroundi ng the

pressure rel i efotdfgd irélégﬁ?%{?{]‘ﬁ%ggléggﬁg?}&grglf'{’)‘ggnrt%agnenté%egggt,w%p general ly flat
wal | portion apertivnioahy desifedgotitioh. wal |
In yet another aspect of the invention there is provided a
20  shield for a pressure relief device including a peripheral wall
surrounding the pressure relief device having an edge sealably
engaging a transformer housing mounting surface, four generally
rectangular integral wall portions and a generally flat upper surface
integral with the wall portions; a port in one of the four wall
25  portions for coupling expelled fluids to a relief duct; a seal for
sealing the edge to a mounting surface; a plurality of holes in the
upper surface, each one of the plurality of holes in alignment with
an existing fastening hole of the pressure relief device; and a
fastener mounted to each one of the plurality of holes for attaching
30 the upper surface to an existing fastening hole of the pressure relief
device and fixedly securing the shield to the pressure relief device.
In yet another aspect of the invention there is provided a
shield for a pressure relief device including a peripheral wall
surrounding the pressure relief device having top and bottom
35 edges, a generally flat wall portion and a port in the flat wall
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coupl i ng expelled fluids to a relief duct; a generally flat upper
surface in yth the top edge of the peripheral_ wall; apcrusesnoedoapt er
pl ate renova y attached to the bottom edige of the peri pheral wall,

t he adapter plate having an upper surface, a lower 5 surface, an opening
extendi ng through the plate, and a peri pheral ‘ edge around the plate;
a first groove in the peripheral edge; a seal in the first groove for
seal ing the peripheral edge to the peripheral wal | ; and a second '

groove in the perjpheral edge between the fjr e and the | ower
surface. 10  portion for qaypling ¢xpelisd sstoé‘f"e’chﬁsélcF r"ﬁ&?ﬁ?‘%@ﬁ %QF e set forth

\t/vi t ht ] par tipget : hﬁ#‘fhée%&ﬁtdgrdl hﬁtﬁhﬁ%ﬂ&ke@f&hﬁ?ﬁemﬁﬁbﬁal wme?n i on |b tself,

oget her urther nta ereof may be mor e
fully coﬂ‘)\ﬁ é%‘&&”ﬂ&}"a?’ﬂ @‘f"’@ﬁﬁ‘g O['t?e?’ﬂg S\Ri det ai | ed description
of a pr eperipheyaljwall, éher aiptenplats heving ad uppes surfacens lowert aken in 15

conj uncti ons Wi Eﬁf&c@ear?ﬁﬁe%@# Iﬁngm peetplate and \}\)/kﬁﬁ hdggscription O The

Dr awi ngs S IVE VIe a first enbodi nent
of a shi edge asoumd tlndalaice;taoﬁrst groove in the periplgraghadgea sedl o partial side

view of a shi ejfnaifirt drhshecat Qéahﬁg(ihez Perip h%ﬂﬂ%&#@l'oﬁthe peripheral Figure 3
Is a perspective_view of a,second enbodj hield with

i ndi cat or. wall; and 2 secppd grqova 1n eeP“ﬁ‘QHE‘ﬁLE&W“WW%?“%n enmbodi ment of
a shield ghﬁweragdmlbmtg&f@e and an ext ernal sensor switch. 25
Figure 5 i parti side view of .a .shi tor and havi ng
an adapt erﬁ?muntl ngaF[B‘F Jp¥e! aspec SOthhls mven&t‘?ﬂga\é\% %qu’ per spective view of
a third enbodi pemiculafityain the appesidedtidims. The invention ltselffltggntheﬂ is a partial

side view of aﬁiﬁﬁhﬂe%lﬁ&tﬁaﬁd%ﬁ@@ g%t efI3F Haly B8 more fully Figure 8

is partial side view of rot at Figure 9 is an
enl arged vi ew &pmarehendeddry rgferenss tg Hreeﬁoaomng detailed description of

a presently preferred embodiment of the invention taken in

15  conjunction with the accompanying drawings.
Brief Description Of The Drawings
Figure 1 is a perspective view of a first embodiment of a
shield with indicator.
Figure 2 is a partial side view of a shield with indicator and
20  semaphore.
Figure 3 is a perspective view of a second embodiment of a
shield with indicator.
Figure 4 is a perspective view of an embodiment of a shield
having an indicator and an external sensor switch.
25 Figure 5 is a partial side view of a shield with indicator and
having an adapter mounting plate.
Figure 6 is a perspective view of a third embodiment of a
shield. _
Figure 7 is a partial side view of a shield with a flange
30 mounting.
Figure 8 is partial side view of a rotatable shield .
Figure 9 is an enlarged view of a portion of the shield of
Figure 8.
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PCT/ US98/ 10204 Detail ed Description O A Preferred Enbodi nent
Pressure relief devices (PRD s) for transforners, such as Qual i TROL
nodel s 208 and 213 avail able from Qual i TROL Corporatlop E&Eﬁbg,
N.Y., are W48 attached to a transf®rmer 5  housing of tan

of a fl ange and several bolts or screws. A cover encloses a rel ease
val ve of the PRD and is fastened firnmly to - the flange by a nunber of
screws. The rel ease valve is held cl osed under normal working
pressures by a conpressed spring which is held in place by the cover.

The follow ng descri ptlons are for 10 shields designed to be used wth
Qual i Trol PRD qmydi ntidn ©OF Al Preferred Bmsbadimend y apparent to those with .

ordi nary skill ' nt flel e adapted for use
wi th ot her nakes an Feé&%ce%fpw grag sucgéh%%ﬂﬁpcatlons are
t herefore cont lehmmdelhé% and 213 availableditomaliTROL Referring to

Figures 1 and %j@&&‘?ace@l‘]ﬂ"iﬂe&a %‘%{qﬁ&{lﬁﬁaﬁaﬁhedtopmd‘sﬁ%ﬁ{eﬂo with a ring

of six symTetrlc e cover 1 s normally nounted

with six scﬁem@ogang@n@n#&yémmﬁ of a flange.gndseyeral bolss on GTEHs- fonnect t he
cover to six ”%b%xf&ﬂﬂs@s§¥e@éﬂ§9fr§l$eofthePl@§ana-E§9fa§tEﬁéiﬂmfxﬁl td6 are in turn

screwed i nto si ast hoI es. 27 20 f e PRD. An
i ndi cator 30 i §§‘Fé ‘}?éﬁ&eé’ﬁ The releaa? V@P{g JF@%OI %P
Wien the pressurnaeriortﬂaewfoﬂdnglpressurem aamhpmxsadespang mehichaise linit a

PRD val ve under bet ween t he.
cover and the fqelfﬂ&ep(i %r ggéﬁr%fﬁ? é}gﬁgr?&%%%fo en| ng of the
relief valJu@ alshmldsaiesmed boebé mdoraﬂu@u@@rmbPRDsctevmbut itwillserve as a

vi sual warni ng gefy d1§%p9feﬂ§%@ser@ﬁh Bf‘cﬁﬁ‘arg)&ﬁﬁleiﬂ%’is féld fhat such a PRD

the escaping flui cont aj ned resent hazar dous

condition to eduFipptiglds sarbeadapsidfor “Fenwfthé’ﬂ%&i‘kessﬂlﬂfmdels f1uid
em ssi ons add tg¢f PRI¥s hhdSuchniflodificitiont afd arefets com@mpbaei by g 30  of the

equi pnent . It is desirable to contain the escaping fluids,
preferably by IBVeNtONy; octing the spray downwards and away from service
personnel 15 or , Referringpo FHigured! and 2 thereds showmbpreferoed t i oned rel i ef

LD oo 2 ey AN i eneel [0
di fferent posi t Thepover is normally mounted with six screws 24, one screw in
each hole 22, which connect the cover to six male/female standoffs
26. The standoffs 26 are in turn screwed into six fastening holes 27
20 in aflange 28 of the PRD. An indicator 30 is located in the center
of the cover 20.

When the pressure of the fluids in the tank exceeds the safe
limit a PRD valve under the cover opens and the fluids escape
between the cover and the flange and spray in all directions.

25  Opening of the relief valve also causes the indicator 30 to rise and
serve as a visual warning that the pressure has been exceeded. With
such a PRD the escaping fluids are not contained and present a
hazardous condition to equipment and personnel in the area. Such
fluid emissions add to the time and cost of clean-up and resetting
30 of the equipment.

It is desirable to contain the escaping fluids, preferably by
directing the spray downwards and away from service personnel
or, more preferably, into a suitably positioned relief duct which can
convey the fluids to a containment vessel for disposal. A shield for

35 the PRD should be capable of being oriented in different positions
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6 PCT/ US9 /10204 to accommodat e any
limtations on placenent of the ducts in di fferent work | ocations.
Such an en %g ogohoul d al so provide access to any sepst/pSosritheshes
on the PRD need to be reset. 6 Referring again to Figures
1 and 2, there is showmn a shield 5 32 for attaching to the PRD cover 20.
The PRD to be shiel ded can be either a new installation or an

exi sting installation. The PRD cover 20 also includes a resettable
sensing switch 34 of the PRD which is tripped when the relief valve

I s actuated. The shield 32 i ncl udes an enclosure 36 having a
peri pheral wal |toagcommedate any Kmitationses plaremoptrithe dUCSH ¢ 38 in the

encl osure 36 f%ff@ﬁeﬁ@@@ﬂmacanons Silch af eh@bieé sKbid ald® profide encl osure 36 is

| arge enough to fit over Ogéﬁ ﬁ%rﬁdthes tch 34 and seal with
a tank to whi cRCEess tPRLY sensmg spitcheson the B cgr‘?ﬁ‘b%to ¥ encl osure 36
can be any suitabl eRefemng&algainaoFlgmesekarqozeheremsm:nlaaﬁueléem circul ar,

circular or 15 ,.curvilinear d%}&mes of the relief
duct ZO %ZI"#J h{%\/ th%gkﬁagg%&gﬁg%jea ures or exanple the

swi tch 34. be either a new iinstallaion bean existingiostabiation. ThePRR | 37 is general Iy
U- S hape%bée@dﬂgs@lq%ﬁi&s s%*gaﬁe Eéﬂsm‘é%%tcﬁ@ﬁtdf% PRDI ntegral l'y 20
connected with rectangul ar - sh

at side tional wal |
portions 43. THuehich i trippebwhen ﬂ’&§elée r"é‘i’ledﬁﬁ‘i}%f?‘% Qﬂ‘ﬁﬁéﬁ?‘g@t 38 f or
fitting to a reqgtlaaaHnenchiliarRsb ivilg Aferiptemewall 37deiendi ng on t he

shape of t duct o be .used sure 36
i ncl udes aqgealﬁ“ﬁ@“@&tﬁﬁiﬁﬁ%‘gﬁﬁﬁglﬁﬂ% %‘5536}?{ attg‘igﬁi}'gng 25 with the
tank. The uppertosautliefancts). Ghetenelosire 86ds BPge soagls  fit over thepr ovi ded with a

removabl e ol oyl gt APUE udSuiEh Ba dnd LATIRNAalilo which e PRSI N9 3

ci rcul ar - shaped sécon wp flange 47 is
seal ed to the psattachgdsiFhershgpe ethagnejasice 86 san bewany suitabler ypy| ar - shaped

i ndi cator 52 i Ssha'géi 'i'éxeéicah{pl@fécﬁlﬁgﬁlhﬂgexﬁﬂcﬁ’éul&h@ir&@ar orcover 46 so that it is
al i gned with t hc%rv: 1nez{rn9/ tcgrrl accommodate the shapes of the Geher . cglcE 0 actuation of
i ndi cator 38. ’ P

40, the PRD cover 20 and any other features, for example the

switch 34.

In a preferred embodiment the wall 37 is generally U-

shaped having a semi-cylindrical wall portion 41 integrally

20 connected with a rectangular-shaped flat side 42 by transitional
wall portions 43. The flat side 42 has a rectangular-shaped port 38
for fitting to a rectangular-shaped duct 40. However, depending on
the shape of the duct other shaped ports can be used. The enclosure
36 includes a sealing gasket 44 around a bottom edge for sealing

25  with the tank. The upper surface 45 of the shield 32 is also
provided with a removable circular cover 46 with a flange 47 for
closing a circular-shaped second port 48 of the enclosure 36. The
flange 47 is sealed to the port 48 with a second gasket 50. A
tubular-shaped indicator 52 is mounted in an opening 54 of the

30 cover 46 so that it is aligned with the PRD indicator 30 and will
respond to actuation of indicator 30.

Because of the high forces involved the PRD cover 20 is
connected to fastening holes 27 in a flange 28 of the PRD with
several screws. In a typical arrangement for a circular PRD, the

35 PRD cover 20 is attached to the flange with six screws 24
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Because of the high forces involved the PRD cover 20 is connected to
fastening holes 27 in a flange 28 of the PRD with several screws. In
a typical arrangenent for a circular PRD, the 35 PRD cover 20 is
f;lttached to tgs?“é ange \IIDMCEI'?UZIS))%;/ igrzg\gs 2? WO 98/ 54498 ct/us98/10204
symmetrically arranged at
60 intervals around the cover 20 and at a fixed radius fromthe
center of the cover. This arrangenent di stri butes the conpression
force of the cover evenly around the cover and holds the spring down
and the rel ease valve closed. 5 However, it is possible to renove three
alternating screws of the cover, preferabl one_at time, and
tenporarily hossdnmomatlmrrangedaté@rin#@vaﬁerquedé@s@vehmgl der nor nal
wor ki ng pr essugﬁ? &"Pddn?s ffom the centét ¥kl écvet. Vﬁﬁ@é&ﬂﬁement To

install the Shl a three alternati renoved fromthe

PRD cover 20, } GP?‘:‘HH@'C%M& QIF?@P&’ﬁﬁﬂver ever%lyraé%ngitg Y with three

fasteners SUChc@\fer%h&lﬁﬁldEGle g eiosal and thetdlease valve elosed.of the studs 56 are
provi ded w teads

h end of is screwed into
the mal e/ f |§’§‘F§ﬁ’db‘f1fp%“ R o, EraY8 three al“"Bg‘%g é&%ﬂ%fﬁg 22 in the PRD
cover 20. The etvendmtferdfly bse smmmemndaemporanﬂuehcﬂddngstm bel ow. Thus the

PRD cover 20 i g%&@{a[ getag%%hgge f¥der normal@wdrking Sp??s?ﬁre§ whilkasteners, three

screws 24 and provi di ng Icient strength to resist
unexpect ed i ncehigkdds installed. pressure. The encl osure cover 46 is provided

with three hol es 58'1%tmstallthesla2é?d'82ttﬂfééadl@nﬁhﬁ B@iﬁvh%ﬁf&l osure cover 46
and at a fjxed radi m t he, center over 46, the radius

bei ng sel eld edr%O‘fqlAamethe @WQVW(@Q"@? Bg’emﬁﬁ?é%g& fth the studs 56 and
the enclosure gsplased with threbFasteners buch dsestwds fi6t Bréferablyteotht uds 56 with nuts

60. By tightenin t 46 is sealed to
t he encl osure §%& ftheStgﬁgg?a}elbgn‘éﬁggg}r?%rgéwhrggds ped&gd/g{ nst the tank. 25
Si nce the encl each stud 5§ & scagvedsintg the mhale/female B@@Qfﬁ%@b@leﬂ't e directly to
the studs 56 tgﬁ‘lsﬁ %h@ﬁlﬁz%%ﬂ@é&%{m e Qrahti6@RY iPqtdewed  Oriented in

any position for connection wit re Thi feature is
parti cul arly usethgflange 28 delogh. @F%%WP&?‘@Q‘B“&W‘&?&W Ry PRD
Instal | ati on baeadReofisix filsteByrs, tifedaiciswd 24 ardtifeelsards 56cat i ng the 30

X §']

relief duct. tion of a switch 34 on the
PRD i s aPm‘??‘&W“g}?&"ﬁrg"ﬂfﬁ?ﬁ h W&sg&nelxgecé%gglggqul Iqllgt t hr ough the duct
port 38 pressure. The enclosure cover 46 is provided with three holes 58 at

120" intervals around the enclosure cover 46 and at a fixed radius

20 from the center of the cover 46, the radius being selected so that
the holes 58 are aligned with the studs 56 and the enclosure cover
46 can thus be mounted to the studs 56 with nuts 60. By tightening
the studs 56 and nuts 60 the cover 46 is sealed to the enclosure 36
and the enclosure 36 is sealed against the tank.

25 Since the enclosure cover 46 is circular and is connected
directly to the studs 56 the enclosure 36 can be rotated freely and
oriented in any position for connection with a relief duct 40. This
feature is particularly useful for retrofitting a shield to an existing
PRD installation because it allows greater latitude for locating the

30 relief duct.

The position of a PRD sensing switch 34 on the PRD is
arbitrary and is not limited to accessibility through the duct port 38
since the enclosure cover 46 can be safely removed by unscrewing
the three nuts 60 to give access to the switch 34. This allows even

35 more freedom for orienting the shield 32. The enclosure 36 is
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since the enclosure cover 46 can be safely renoved by unscrew ng t he
three nuts 60 to give access to the swtch 34. This allows even 35 nor e
freedomfor orienting the shield 32. The enclosure 36 is

optionally_proyided with a notch 62 in the bottom edge for | ' '
switch w rYV??gi’%)({Sé‘gﬂ%e through the shield 3. In original instal ati%krlllsozm

of a protective shield the wiring cable is preferably led through a N
cable gland nounted in the shield 32. 5 : In sone installations an
addi tional port and renovabl e cover in the wall of the shield is

provi ded for access to the swtch. In other installations where space
is limted and a small, close- fitting shield is degired the switch

i s mount ed ext optiendlly providedwith a noteftfZinghe gm@n edgafprleadi®® PRD cover. 10

In many PRD i nghatch dlifiegSabid'@irdiigh the siervi2d dlompinhl iastallationssenaphor e 64
having a base 66, an arm g{%ﬁnd g .retai.ni n&fgéprﬁln?d 70. The semaphore
64 i s original 10f 2@retactEshield the vippgcable is Prsferably fed fPugR2 ¢ 't e screws 24
and i s actuat edablg gldnd moshtebinahe sifield B2e semaphore 64 provides an
enhanced vi gual warning tha e PRD .\ ctuated. It is an
addi tional feature s?ﬂﬁ"?&ﬁ]%panw adld?uonagw‘?ﬁgg?er{@%%}%n that an existing
semaphore 64 caovérdn tienwalddf the shield is pnovidedfor ac¢asy torRp switehr e- at t ached to

the encl osure ; fs fiRGed i dSmfl, dse-Attisy 60. The
semaphore 64 Cgﬁ%ﬁﬁagﬁbaglﬁmns Wh%-gtgﬁdg?e%ﬁ]?‘?/wt he tubuf%i apn?d i ndi cator 52.

20 Sishieldisdiesizgdthg switeh jsepennted exsematly {Q g xi sting PRD

instal |l ati ons Qithkt thhgth tePRINEYVePRD i nstal | ati ons. Ref erring
to Figure there i.s sho n alternati - .. .Shaped shield 72 having
an encl osuig 74 vvitHnglwwglsfﬂtz‘mnsﬁ’e%ﬁe@ﬂ"ﬂﬁd%%aa duct 40 and a

U shaped port %émapliuae 64hhvingadaszi6®an armdlads mtamag spgngasket 75 around
a bottom edge f | P 41% gssgye 74 has a
U-shaped cover 8“3\?1?%#@? S&i;:\?é)rng‘lnallgrt?x?t?%}ge’\iggrt@_. B?r? Is attached to
nounting tabs &y ane of tke ssrewsoddiand iy actuated byithe indifater 30Thed studs 56. The

studs 56 are ir&eﬁfdﬁﬁbr@%ﬁ??&ﬁi&éi dn@nhied visnal VaiitPihabtiedRaY the holes 22 in
the PRD cover 20 anhd h

D o018 vt s be oot o s o P Aot e 10
60[ err] increnasfite fivertion! thet arexisting semdphore 64 cambelremored 78 are fixedly
Shown & part | A&l spting PRD g e apaliig s CRhMIBbd e i BT C S5 TP E 1T
removed t o showeng of the studs 56 and nuts 60. The semaphore 64 can thus be

actuated by the tubular-shaped indicator 52.

20 Such a shield 32 is readily retrofitted to existing PRD
installations or fitted with new PRD installations.
Referring to Figure 3, there is shown an alternative U-
shaped shield 72 having an enclosure 74 with a port 76 for

connecting to a duct 40 and a U-shaped port 77. The enclosure 74

25 includes a sealing gasket 75 around a bottom edge for sealing with
the tank. The enclosure 74 has a U-shaped cover 78 which fits over
the port 77 and is attached to mounting tabs 80 on the enclosure 74
with nuts 60 and studs 56. The studs 56 are in turn connected to the
standoffs below the holes 22 in the PRD cover 20 and hencetothe —«-— =

i . In thi diment the shield ly b
30  underlying flange. In this embodiment the shield can only be This Sheet Has Bee

oriented in six positions at 60° increments since the enclosure 74 I o Replace
and cover 78 are fixedly attached to each other. I"I,” I,"” m’ m I"I
Referring again to Figure 2, there is shown a partial view of

the shield 32 with the enclosure 36 partially removed to show a
35 PRD 90. The PRD 90 includes a cover 20, flange 28 and switch 34.

TS &
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35 PRD 90. The PRD 90 includes a cover 20, flange 28 and swtch 34.
8 WD 98/ 54498 9

PCT/ US98/ 10204 The indicator 30 is mounted in the PRD cover 20.
The encl 03%993@4498 includes sealing gasket 44 and cover 46pEpNistiii0204
flange 47 and ¢ gasket 50 for sealiry the cover 46 to the enclosure
36. The encl osure cover 20 is connected to alternating standoffs 26 by
studs 5 56. Each stud 56 is screwed into a nmale/fenmal e standoff 26 and
each standoff is in turn screwed into a fastening hole 27 in the

fl ange 28. A preferred enbodi mrent of an encl osure indicator 52
IS nmounted to the encl osure cover 46 by neans of a bushing 94 which 10
i s fastened to Thedndigatondd ismennted imde PMF@Y"&@O;/TB?CWQ%%" % a

threaded scr ewlﬁauaé&%e k@cf44;hﬂ dwehwaa&ﬂg amﬁ €aThadare

t ubul ar - shaped Ir‘fﬁl%a u es‘?l thBCtllon ri 8 and a fl ange

100. The base @S c€v8r4 o ﬁﬂ‘fgﬂnf © encl osure

cover 46 by onen6losileosén2isis Tonseiddotalteiating ptailﬂdffs)% byswd8 is 15

54" provi des >t noCaBtit FBAaD asrofe e SRl pbRrr gl DLOTCNY,

rest in a hori zach mwﬁnsmmmqudnamm&s@nmglhole 27 inthgper ati on the
encl osure indigal,gLo82 is aligned with the existing PRD i ndi cator 30

so that on actuation of the PRD valve the 20 exj sting indicator 30
i npi nges on the encld®iferedempadigentof an enclosgrs A8dKgtarsS2dy nove up unti |l

:Ee Ilangg 100 hsuti@E tosth Bficloside 96ve46 by meaﬂshﬂahﬂ:ghmg?4%g§l$l m“tL a{le?ﬁsl y
etip s u i'ndi ca so tha e
arm 68 m)vég gfﬂ g" ‘M‘F%rﬁ‘ﬁ{g’s‘m covert‘gﬁngr‘?(}%‘f’f %n to visually

signal the operthteaded sva¢w ohehdeid Abof the bustang 84. Mcncmsu:cat ed.

Referring to Fi nbodi nent of
the protective rgﬁ‘lﬁgﬁ }agé@ﬁcﬁca‘t@rp%ﬂm%ﬂ Wﬁu&ﬁﬂ}ﬁ% é’gaand fl?na%l e sensing
switch 110 i s rié0. The hase$ afdhe srmaphoreéd isrmognted to melsmloss\seattached to the

rempvabl e shi e'd&v&QV@B Gﬁe of the std8 58Qo M%@ﬁﬂm ofPRmEBg fosur e
t ubul ar - shziged I ndj ca or cl osure cover 46 by

IS nmoun n
neans of a ‘cyl iRPSIHORES IPES ‘a%yiﬁqyetheegcloﬁgxmqr%ﬁ% has a notch 116
cut out of the bughingdarprosikies thetadditional heiglitabeassayitd baveathsn 118 from t he

swtch 110 is | nﬁx%pflorg G\M}gﬁ ih Q%onzontal position when unactuated. In

operation the enclosure indicator 52 is aligned with the existing
PRD indicator 30 so that on actuation of the PRD valve the

20  existing indicator 30 impinges on the enclosure indicator 52
causing it to move up until the flange 100 contacts the end 96 of
the bushing 94. Simultaneously the tip 102 is pushed up by the
enclosure indicator 52 so that the arm 68 moves from a horizontal
to a vertical position to visually signal the operator that the PRD

25  valve has been actuated.

Referring to Figure 4, there is shown an alternative

embodiment of the protective shield 32 for a PRD in which a
resettable sensing switch 110 is not attached to the PRD cover 20
but is attached to the removable shield cover 46. In this

30 embodiment an enclosure tubular-shaped indicator 112 is mounting
to the enclosure cover 46 by means of a cylindrical bushing 114.
The bushing 114 has a notch 116 cut out of the cylinder wall into
which a switch arm 118 from the switch 110 is inserted when the
switch 110 is mounted in the holes 120 of the shield cover 46. The

35  tip of the switch arm contacts an annular groove 119 in the
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switch 110 is mounted in the holes 120 of the shield cover 46. The 35 tip
of the switch armcontacts an annul ar groove 119 in the

i.ndi cator 112. Activation of the enclosure indicator 112 causes it to
slide up and an edge of the groove trips the switch arm 118.

switch canOI85Edi | y checked or reset wig hout noving the Covgfﬁxs%/lozo-t The
shield 32 is optionally provided wwth a notch 134 in the bottom 5 edge
for leading switch wiring cable through the shield. In original
installations of a protective shield the wiring cable is preferably |ed

t hrough a cable gland nounted in the shield 32. Tr ansf or ner
tanks can have different surface configurations, sonme of which may
not acconmodat ﬁxdiéh@ornlqgml\bﬁgatﬂdh ofahe endibiire indieatoryl 12a@auses ittor f ace of t he

tank. In sone i a aplatetothe
tank and nount S Q%e Fﬁg?‘be fthegmoﬁ?g?’%%ggﬁﬁgéyng&gﬂ?hreaded holes in the
pl ate. The pl aswitdocambdwadily checkedor resetrivithout snovirgthes@¥e%e t he PRD. | n
such cases a s gq%ﬂl s oggpg)aiggﬁeg@&ﬁwﬁag amtnevﬂmhhe PRD woul d

not be flush w e tan woul d escape

ase
through a gip edgeforﬂ@ﬂwliqwmt%medmmét%ﬂﬁ?g 5‘ tank In such
instal [ ations 1nstallaubﬁs6t5aﬁ%€éi>‘é1$'é%tﬁeldlhef%ﬁﬁh cable aimpfezablpliat e bet ween t he

wel ded nmount i ng nd the, sh adapter plate surface is
made Wi dé‘“@ﬁgﬂlﬁﬁﬁi g@%@%ﬂ@? gjﬁde{fl ve shield and has an
openi ng 20 t0 accommekfdrendr ienkisiéeh havé étffeaent\sadfgqe the protective shield

Pate.  C Costfiiths e 8t whichinkl o 4Bmbloniihe biSBhang | 70 B0 8P Cr
shiel d 32, 18i moIfarPRlI)diremty t@éhcsurfmté qfrﬁhﬂaglslﬂ@ spmeyipstaliations #ount ed to 25
a PRD 90 in the £1d35p16e 36 tiedgfk hRd mousitihe PRD Rowever t he

PRD 90 is seal ed a ada ter pl.ate 12 t he an a nti ng :
surface of a taalﬁ&ehzmearm @6%?&?@?’0 °11§§e1 ihep&ﬂ%‘ﬁ‘%’g&f&ay gasket s
122, 124, nountge Eﬁlngrt@ﬂé&‘inmﬂddtélmetmmamktbhbmnstandardsurfaces of the

pl at e, bolt clear ance ning f acconmodat i ng
the PRD 90. Th@raepic eﬁgpém Ve’éa}ﬁm a hth @usg%ﬂbml ng surface on
the tank, 46ch thssuficdef thel tank addeleased oil wouldeicape h@oughmhgamyasket 122
provi des a Sealbegﬁ% W@ﬁ?b&@&noﬁ%@ﬂ?}%ﬁgﬁgme tankalﬁ%%t?fnsﬁlﬂﬁil&ls and the gasket

124 provides a Sea ween t he nounting
surface. Such dhisagegssay tpinsee anp-adapter plate between the welded

mounting plate and the shield. The adapter plate surface is made
wide enough to seal with the protective shield and has an opening
20 to accommodate the PRD. Alternatively, the protective shield can
be customized to seal with the tank without installing an adapter Sheet Has Been Replaced
IR
Referring now to Figure 5, there is shown a protective
shield 32, similar to that described in Figure 2, which is mounted to
25 aPRD 90 in the same manner as described for Figure 2. However,
the PRD 90 is sealed to an adapter plate 120 rather than a mounting
surface of a tank 121. The adapter plate 120 is provided with
gaskets 122, 124, mounted in grooves in the top and bottom

e —

surfaces of the plate, bolt clearance holes 126 and an opening 128
30 for accommodating the PRD 90. The adapter plate 120 is mounted
to a mounting surface on the tank, such as welded plate 130, by
bolts 132. The gasket 122 provides a seal between the PRD and the
adapter plate, and the gasket 124 provides a seal between the
adapter plate and the mounting surface. Such an adapter plate 120

[THIS SHEET HAS BEEN

REPLAGED

.
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PCT/ US98/ 10204 can be used with all versions of the shield, such
as t hose descri bed for Figures 1-6. Referring to Figure
6, there is limted position protective shield

field retroﬁ&?@%f‘% and can be 5 mountléd to an existing PR% gyggh}liect
spray in six different directions at 60 increnents. The shield 150 is
in the formof a rect angul ar - shaped encl osure 152 having a port 154
for connecting to a duct. The encl osure 152 includes a sealing gasket
153 around a bottom edge for sealing with the tank. The top side 156

of the 10 enclosure 152 is attached to studs 56 which ar,e in turn
connected to  can behsedswishaldversiane ob et shicldhaueh apthose deseeibekD cover 20. A
tubular- Sf&aﬁggrelsl’ldé cator 52 is nounted in a bushing 94 on the top

si de 156. nmaphore 64 can be att &} e top side 156 by a nut
60 and a stud Q%Ferﬂ‘lgt%ﬁ}g&“ﬂé’l@e’ledf g@"%‘h% Bt POositiORose the PRD cover
20 15 ~ and an E}Jrétemv%/uhi&dnls@&hﬁihtxﬁﬁbmietreﬁttﬁlﬂe eiDcaober 20. A PRD and
the shield 150 are g‘ﬁfferab%‘?\él w%éﬂ ﬁ t hat thedéﬁl armsvvltch 158

i s positioned adf¥ g reCh PR & MRCHHBhes not have

to be renoved t aireetiers 4t 168° moretments. The skikidel 50 it S theformofaded wit h a
seal i ng gasket 20 seal i ng
with a transfor %‘g%&%{kﬁg&%éﬁpﬁg 2]1%%% éﬁl?@?ﬁc@ﬁn@&fng pl ate. The
rect angul ar - shaped dups. dhe Cn@OMMfleh&eﬁééeﬂtM%h‘ﬁétﬁ around gpt g .

A shield of the yoityiddgeForrdRlin With B fafk "Bk (BY skRSIS6N thé OF exanpl e,
by rraklnga tal cast %éthe}s“ield%({f ﬁg npre 25 | ces

'h some | nsttdl | ZnplgREe it atached oy RIS 2rcm i gRam and a
smal | er, close fthé §tamg>f£sfbe$dvdtheshoﬂaswmbhePRDbmr:Bo.lmmhﬁldrat i ons t he

sensing swtch ig usuall n,the o t d
Referring to Fi 53? ed?‘nd’t%tgggf g‘ﬁ@%&n‘%‘éﬁ? gflgn Bfeet(gzﬁ s%% kar otective
shield 180, pr efksexbaghotc)ﬁmliwatamqiﬂolthgtqys;@tﬁ byemut6Oand PRD 20. The

hield 180 h | t Quitdi t he bott
due 184 of L he Yo shifks SR8 shofftil ehifose the PROOIGHY 20 T ohe " 1O

flange is pA8vi o?@&awa!qma%tcar §§|aft9d@fi g PRRgover 20. AhBRPsa"ﬁlnd bolts 188
therein for attapdskiedtise as@pxefdﬂam ofiBnted is6 thal theddlarnh switclirds81t i ng fl ange

190. A gasket 192 8 i ggne %jacenteto the f)aott)t,\? $4'and the shield does not have
to be removed to reset the switch. The shield 150 is provided with
a sealing gasket around the bottom edge 160 of the box 152 for

20 sealing with a transformer housing mounting surface or an adapter
plate. The rectangular-shaped shield is readily formed from sheet
metal.

A shield of the invention can also be formed by casting, for
example, by making a metal cast of the shield in one or more

25 pieces.

In some installations there is limited space around the PRD
and a smaller, close fitting shield is desirable. In such installations
the sensing switch is usually mounted on the outside of the shield.

Referring to Figure 7, there is shown another one-piece

30 protective shield 180, preferably formed by a casting process, for a
PRD 20. The shield 180 has an integral mounting flange 182
surrounding the bottom edge 184 of the wall 186 and perpindicular
to the wall 186. The flange is provided with a plurality of mounting
holes and bolts 188 therein for attaching the shield to an existing

35 tank mounting flange 190. A gasket 192 provides a seal between
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12 PCT/ US99/ 10204 the two fl anges.
The shield 180 has a relief port 194, an external sensing switch 196
and an indicator 198. In this version of the shield there is  .no, need
to utilize VMO854488s of the PRD to nountjphe shi el d. THRELHSMNG0Eg0
Is especially suitable for new PRD 5 I nstallati ons and can be positioned
in any desired orientation by provi di ng several tapped holes 200 in
the original nmounting flange 190 of tank 204 which align with the
correspondi ng nounting hol es and bolts 188 . Ref erring

now to Figures 8 and 9, there is shown anot her 10 version of a protective

shiel d 210 for the f¥lak}es.THiee shhdlé 180 Bdda relief port 194, unlextemmalencl osure 212 and
an adapter plate 214,

Jhe,encl osur 12. .ha pQri 216 for connecting
to a duct. Thesﬁﬁsé‘bg%‘?’;[%] gé;anéq mgicatorflgs.glpgw(ygrs%ntq? faskets 218, 220
mount ed i n gr ochizdd there ismowmepdto utilize theastuds ofwhe PRI} foaqueuntdie t he pl ate, bolt
cl earance hol e P%@&Z : j f pRpy0dati ng the PRD 20.
The adapter plz:’ e .ﬁﬁ@h%%i@;s%@&%%@?eﬁ{ﬁ % ate 228 on the tank
226 by bol t§ 23ustallations argheandbecpositianed in any,desitgd PrigMtaigidY surface 232
integral W th groviding seeéraPagped holédl 20043 4h\btigibalsHouingdRngde PRD. A

t ubul ar - shaped | cat.o 98 apd an exterpal sensing switch 196 can
be nounted 20 198r9fttﬂ@‘n"$§p‘§$mé Gﬁ?hﬁ’é‘g ‘.’°“°SP°“‘ng MOUntNg: “shown in Fi gure
9, which is an hoidsandddltyil88v. of the area 9-9 of Figure 8, the edge

240 of the adapter . ' ' | e 242 extending
out from and around%%geﬁgéﬁl?g}m&)s?ﬁ?@é%g%gd % thegﬁmtshéwgféﬁg& A first groove
244 in andl@r owmemsieme! aprptecting shield & Ofops PRIX 26, Thesbield Kbcond groove 248

in and around 4h8,849 efdfbsRRI218%Ad an adaptkflaleSAACTRSenchididrd N€ fi TSt groove
244 accepts a fastening bolt 250 Adjacent to the bhottom edge 252 of

t he peri pheral %_Ihas?W@F@lérféfco‘mCCti“&tﬁ\?i%& Theadaptsy platg 2df t apped rmounti ng
hol es 254 for Hopebvide Witk gaskets 2180220mdbfted il gidovedinile dpjper bol ts 250 with

L 220N 9 00 Sk s gl SR, RSUEnfines il S0P 1 1 212, 214 e
wal | 234 adl t lopening 224 for accommodating the PRD 20. The adapter plate
214 is mounted to a welded plate 228 on the tank 226 by bolts 230.
The enclosure 212 has a flat upper surface 232 integral with a
peripheral wall 234 which surrounds the PRD. A tubular-shaped
indicator 198 and an external sensing switch 196 can be mounted
20  on the upper surface 232.
As shown in Figure 9, which is an enlarged view of the area
9-9 of Figure 8, the edge 240 of the adapter plate 214 is provided
with a ledge 242 extending out from and around the bottom surface
of the plate. A first groove 244 in and around the edge 240 holds a
25  seal 246. A second groove 248 in and around the edge 240 between
the ledge 242 and the first groove 244 accepts a fastening bolt 250.
Adjacent to the bottom edge 252 of the peripheral wall there are
provided a plurality of tapped mounting holes 254 for holding the
bolts 250 and aligning the bolts 250 with the second groove 248.
30 The enclosure 212 and the adapter plate 214 are engineered so that
there is minimal clearance between the peripheral wall 234 and the
edge 240. The seal 246 in the first groove 244 thus seals tightly
with the wall 234. When the bottom edge 252 of the wall 234 is
pushed over the seal 246 and against the ledge 242 the bolts 250
35  are screwed through the mounting holes 254 so that they extend
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edge 240. The seal 246 in the first groove 244 thus seals tightly

with the wall 234. Wen the bottom edge 252 of the wall 234 is pushed
over the seal 246 and agai nst the | edge 242 the bolts 250 35 are screwed
t hrough th g holes 254 so that they extend
13 ngl;y,gﬂgp PCT/ US98/ 113204 into (ﬁ%secon
groove 248 and hold down the enclosure 212. Since t he groove 248
extends around the plate 214 the encl osure 234 can be rotated and

. oriented in any direction for coupling the port 216 to a duct. 5
A protective shield of the invention can be fornmed from any sui tabl e
nmetal or plastic materials which are strong enough to w t hstand the
t enper at ur es anmtmmssmommddmﬂ down ﬂ@sqﬂ§h§m° 212.Sincg o t he
environment, f Ofye GYGIRI g KBk drcbHl PheiRaS AR hOinchsifd TrRan The
seal i ng gaskets a IctiQn rings are prefera of, resi st ant
el ast omeri ¢ nat b raiated ard evented Moy direstion, for ﬁPFPﬁ/’}gg&e port 2186‘5bers
A preferred shighgetof the invention can be readily ori ent ed vvith
respect to PRD and ,ductwork .a n be readi| retr
exi sting PRE s. SuchArlgPWSPY?T}EQHQE%‘B?‘}ﬂ'O@% f‘é%e rhéﬂ}'o 15 |nstaII
t han i ntegral | ysuitabk ewd] g pladicrmatehls ethicheare strang ¢nough e enbodi nent s

the shield can beLehs Bl hataiel ol ork QIR kVB1HddFand are resREBR; DY Ui ng st uds

connect ed betwe I'n sone
enmbodi ment s thetqmepvwmsﬁogﬁxmplﬁme@ﬁlsémas steel OIQWIWREmfor access to

an al arm swi tchgﬁa oBRE $allE el indParo pRITBIbRAmBdISORHIE L V0T K. A
preferred shiel erm use of a,visu n&phokﬁ and an existing

senmaphore o0}0 an@ﬁ%"é‘%&‘%@%‘?ﬁmss suc %Wﬁﬁ‘?ﬁ t he shiel d.
VWi | e the invenkiypershas been descrl bed in connection wth a presently

Phat ‘many modi 11 cati Anerelnripd sbield SEne mousBiih it Railpllidhed |, ROOD™ €
departing from with respeet top PRD and duct“wnldasd:mpebwfeadlbereitmﬁttﬁd i on, which
accordingly is {nL804R0PRB'sPSuch retrofittéd 4IRS égllgés)éxpéhSNEQOappended claims.
15  install than integrally shielded pressure relief devices. In some
embodiments the shield can be retrofitted without removing the
PRD by using studs connected between the PRD and the enclosure
cover. In some embodiments the two-piece design of the shield
allows for access to an alarm switch equipped PRD's without
20 removing the ductwork. A preferred shield permits use of a visual

o

semaphore, and an existing semaphore of an unshielded PRD can
be remounted on the shield.
While the invention has been described in

connection with a presently preferred embodiment thereof, those
25  skilled in the art will recognize that many modifications and

changes may be made therein without departing from the true spirit

and scope of the invention, which accordingly is intended to be

defined solely by the appended claims.
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PCT/ US98/ 10204 VWHAT |S CLAIMED | S: 1. A shield for
a pressure relief device conprising: an encl osure for
surroundi ng_.the pressure relief device, the encl osure rst
port for co ﬂﬁﬂé#? the enclosure to a raief 5 duct and Wwﬁd&%# %ort

a first seal for sealing the enclosure to a nounting surface; and

a renovabl e cover fixedly attachable to the pressure relief devi ce,
the cover having a surface for sealing to the second port. 2.
The shield of Caim1, further conprising a second seal for sealing
the cover to the second port. 3. The shield of daiml, in

whi ch the coverw of hol es in alignment with an

existin lurality o ssure relief device.
4. The gh:oel d of )C/:Iar h{\fﬁi«tﬁ(ﬂﬁt%@g&éﬁ%& lgr §1ce °§§'§{1§5‘E nounted to
each one of the pl ur ahienglosire forisugrotnding thepressurg relief device, theover to an

exi sting One of ehiGsupd H&@hgam& %%S&Wiﬁ‘%sl‘w?’umhﬁ pressure

relief devic rther conprising an
i ndi cat or °s dH“c‘ftaééﬁéécqf@R% cover and noveable in response to actuation

of the “pressur g fir& seRffoflS84aliaL the enclosure to a mounting btiffacd)i el d of C aim
5, further corrprrér ng a senaphore nounted to one of the plurality of
hol es and noveaBP® in response to actuation of the indicator.

7. The shield of C aamerhovidble vdiee fixedly atachableits tixd pressuse relief 8.
The shield of CI of hol es

t here through ar ?*Jg%Zlae é&ﬁr%%‘gﬂ%g:gﬁf&%%{ segﬁﬁgigo r@%éé&?&ndtﬁbrt a fixed
radius froma center 20Tht'e ﬂeeld@f@lamehdhrtbﬂ@ommm afieaerd seal/ of hol es
in alignment w tf&s@ﬂufg‘édhé'cb?&t&ﬂ%s%@éﬂﬂp&@' e of the 5 pressure relief
devi ce. qI}eIdo im8, further rising a stud
mount ed to each- Shestieldiof Clayim | dP""Ehfbo‘PeﬁeYeégmfarphg ching the cover
to an exi of holgs inndipghfiengwithlaf eRistih$ plupdlas s fAtehélg iedledevi ce.

10. The shield g ich the renovabl e cover is in

addition fi xedI hﬁ pégﬁﬁgﬁrgh%m}fg encl osur e.
4. The shield of Claim 3, further comprising a fastener

mounted to each one of the plurality of holes for attaching the
cover to an existing one of the plurality of fastening holes of the
pressure relief device.

5 The shield of Claim 1, further comprising an indicator
attached to the cover and moveable in response to actuation of the
pressure relief device.

6. The shield of Claim 5, further comprising a semaphore
mounted to one of the plurality of holes and moveable in response
to actuation of the indicator.

' 7. The shield of Claim 1, in which the cover is circular.

8. The shield of Claim 7, in which the cover has a plurality
of holes there through arranged symmetrically around the cover at
a fixed radius from a center of the cover, each one of the plurality
of holes in alignment with an existing fastening hole of the

5  pressure relief device.

9. The shield of Claim 8, further comprising a stud mounted
to each one of the plurality of holes for attaching the cover to an
existing fastening hole of the pressure relief device.

10. The shield of Claim 1, in which the removable cover is

in addition fixedly attachable to the enclosure.
RO ) M o
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PCT/ US98/ 10204 11. The shield of daim1l, further

conpri sing an adapter pl at e havi ng an upper surface for engaging the
first seal %54498 openi ng extending through the plate, a fipcgjusdgsdenk
mount ed t o™ upper surface and sul¥ounding the opening for sealing a
pressure 5 relief device to the plate, and a second gasket nounted to a

| ower surface of the plate and surroundi ng the opening, for sealing
t he plate to a nounting surface. 12. A shield for a
pressure relief device that IS mounted on a transfornmer housing
conpri si ng: peripheral wall surrounding a pressure rel ease
devi ce havi nglb»ﬁn@dﬁl@lééé 1 éﬁ@h@iqeglpals PEr housi ng
mounting 5 SHR{AGRinParEiRE shriface FoFengagld g e figstsealpdd portlon a

general ly flat n_hayi t her ei r coupling
expel l ed fl ui dgpqnéngiextencimggbé? é’f gaaﬁgpgqsﬁ(gttm W@@c‘gﬁd transitional
wal | portions y ersmmmwﬁﬁgmmgfwsmmgawssumrt|on to the
flat wall rti.o t per surface
attached to t h%eh%gp?‘ﬂﬁ%ﬁpatﬁe plate, an%lchor@a%a‘iﬂ& rﬁl!)m%g%({eér a ]10 Circular port

t herei n; surface oftheaplanerandlsarroumheg ttmn_mghsg arisealingrtbel ar port in the
upper sui){ ?ecttaaﬁ%tn%ﬁrfakgnge for permtting the cover to rotate

rel ative circ ort; and 15 plurality of
fasteners engaging tlﬂeAéMfoéﬁd’fﬁﬁBmﬁFB%fs‘iﬁv@e that is “?%‘F‘?"'Qpndew ce for

fixedly securi pgahéf8ri@MBusing colfpridimssure relief device while

permtting the peripher, to be otated rel the pressure
relief device to or Pé’ﬁ’f‘la’{?‘?{\gfi‘f’?%@‘ﬁ%fm %‘?P{%?Pffaﬁsﬂ?ﬁ%“m desired

pOSI ti on havmg an edgelkalabheergagitigh winsfraiemhd@sing mountingh t he cover has
| f_h I Y, e cover at a

f| xed radi t}% F%% 2 943?@}?# n?ncgl?covewéluér}gégla nQHﬂlﬂeff F)I urality of

f ast eners, eacwaﬂrmrtmnhimng)a perthergindor epling iexpelladghidsioan th an 5

exi sting fast e%li?.@ ahg! Snd)fxrsE Q?d&rc%ﬁé %ﬁsﬁ@ﬁdl‘%\fal doHies: 14.
The shield of alm 13, W@hthe allt%al?f fasteners is

mounted to eacﬁ°¥ﬂ?§“%$ﬂler§§mb‘lcﬂ %Hl‘i“i p flat attachi ng the cover
to an existingpbaineni ng hole of the pressure relief device.

10 a generally flat upper surface attached to the peripheral
wall, having a generally circular port therein;
a circular cover engaging the circular port in the upper

surface, having a flange for permitting the cover to rotate relative
to the circular port; and
15 a plurality of fasteners engaging the cover and the pressure

relief device for fixedly securing the cover to the pressure relief
device while permitting the peripheral wall to be rotated relative to
the pressure relief device to orient the flat wall portion to any
desired position.

13. The shield of Claim 12, in which the cover has a
plurality of holes arranged symmetrically around the cover at a
fixed radius from a center of the cover for receiving the plurality of
fasteners, each one of the plurality of holes in alignment with an

5 existing fastening hole of the pressure relief device.

14. The shield of Claim 13, in which one of the plurality of
fasteners is mounted to each one of the plurality of holes for
attaching the cover to an éxisting fastening hole of the pressure

) O A
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PCT/ US98/ 10204 15. The shield of Caim 12, further
conprising a first seal for sealing the edge to a transforner housing
nounting su 16. The shield of Cdaim12, f , :
conpri sing g‘fr\@gszsé‘ﬁ%ser pl at e havi nglén upper surface forléengag%%m?he
first seal, an’ openi ng extending through the plate, a first gasket
nounted to the upper surface and surroundi ng the opening for sealing
a pressure 5 relief device to the plate, and a second gasket nounted to
a | ower ' surface of the plate and surrounding the opening, for sealing
t he plate to a transforner nounting surface. . 17. The

shield of C aim 12, fl8 TheshiegddebClaimnl?, fusthereomprising a Bshsea] or seal i ng t he

flange to the cighCubpig i?i@_rehge to a transformer houﬁﬁgmﬂ%ﬁtiﬁ?kﬂf&e@f daimlz,
further conprising an _Indicataqr attached to, {he cover and noveable in

response to actuati orifofh¢ shield of Claipy L2 fysther,comnrisingap adapter

19. The shiel d efathaiing iBupper stufsve fopemidgiid e firstseaiphor e mounted to

one of the pluralli t.x of h&l e%rangbtr{‘oﬁ%b e.in ;rlsg(stonse the to actuation

of the indi cat oPPening extending througiythe-pate. 4 figst gaskpt moupited o thee | -\ o

conpri sing a sempper surface arsldurohnding ttccopening for seadingwegressucover, the switch

havi ng a rugi ' shield of daim
5 %lgf.dggicg &)Cﬁxp’:p?]agér’!iagxg IrI'second gagﬁesthrlnounte@go a K{}b‘cﬁr

20, further conprisin i f ngqrrmunte n the renovabl e
cover, a tubul asudaegridhe plate andsyreunding the epesing, ferseeling e t he bushing, a

notch in a portispie &f a Ransformer WRluhntiRf sirfffcePushing for receiving the swtch
arm and an annul ar rqove ip .t i.ndjcator for slidably contacting a
tip of the switch ﬁfﬁ‘??h‘%‘ﬁd’fﬁ#lﬂbf%&g %f%qubsmg“ecm‘? 22. A

shield for a pressforseaihg te iy arthe eifonias ipog: a peripheral
wal | surroundi ng the .gressur-e . .reld ef i . havj n dge seal ably
engagi ng a transformalB‘ ﬁ@%ﬁ‘%& oﬁéﬁdﬁmﬁgfu&ﬁercogn&r%sg%e&?axﬁgﬁgtogeneral ly flat
wal | portion hawattaghed tpthetcovbrand movasble i respomspla anguatiopaifite] fl uids to a

relief duct; pressure relief dedicee€neral Iy flat upper surface integral with the
peri pher al oand . ) a seal for sealing the edge to a
mount i ng surf ace. 19. The shield of Claim 18, further comprising a semaphore

mounted to one of the plurality of holes and moveable in response
to actuation of the indicator.

20. The shield of Claim 12, further comprising a sensor
switch mounted on the removable cover, the switch having a
protruding switch arm.

21. The shield of Claim 20, further comprising a cylindrical
bushing mounted in the removable cover, a tubular-shaped
indicator slidably mounted in the bushing, a notch in a portion of a
wall of the bushing for receiving the switch arm, and an annular

5 groove in the indicator for slidably contacting a tip of the switch
arm and tripping the switch.

22. A shield for a pressure relief device comprising:

a peripheral wall surrounding the pressure relief device
having an edge sealably engaging a transformer housing mounting
surface and a generally flat wall portion having a port therein for

5  coupling expelled fluids to a relief duct; )

a generally flat upper surface integral with the peripheral
wall; and

a seal for sealing the edge to a mounting surface.

AR O
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PCT/ US98/ 10204 23. The shield of Caim22;, in which the
upper surface has a plurality of holes in alignnment with an existing
plurality fastening holes of the pressure relief dewcag 4

24. The shiwe P890 ai m 22, further conp¥ising a fastener \#c‘:‘i%rrsgglr}?zeod to
each one of the plurality of holes for attaching the upper surface to
an existing one of the plurality of fastening holes of the pressure
relief device and fixedly securing the shield to the 5 pressure relief
devi ce. ' 25. The shield of daim?22, further conprising an

I ndi cat or attached to the cover and noveable in response to actuation
of the ~ pr essu3. The shisfld € Claim 22, in which the uppargurfgeehaghi el d of C ai m
23, further co Syl 3 Qlli%{rﬂe : hfhlieesponse to actuation
of 'the indicat gpm@wq’f%ﬁ.'gw 7. n‘lt'ﬁ‘gthsﬁéglﬁ%mo ncl:lﬂél:&}fnfz)z, further
conprising an fasteping holes of the, presure gelief dewiGeypper surface for engaging the

seal, an opening 74 TENIRAHON Tl T/ Garthdicopipaising efabtenst gasket mount ed
to the upper

urfage of e plate d, surroundi ng t he openi ng for
sealing a 5 “}9“8?315? éa"ﬁb‘?qeeqfttg%gf‘)%%‘%??gﬂ@s ‘I’ra’ﬁ ?gigﬁghea second gasket
mounted to uppet surfue tosamreikisting @he ffi hepplatatitypofifasteninguheliisng t he openi ng,

for seal i t he t i ce.

28. The shiel dog@e@r%ﬁs%e%ﬁ. t?ciu%rv eea?‘aggr?gf?{%f’%g%ﬂﬁisﬁgé%% g nount i ng
f1 ange per p ndpwssue religfdheicoval | and surroundi ng the edge.

29. The shield of Chai ieldbf \UhAia] 23, Terthe ARG rsE A nlfatr  plurality
of mounting hol es fCl(%r9 ??lli%(ﬁy attachi gé{; the shield to a nmount i ng

sur f ace. attached to thgpover andi moyeablsy inJesponss g aetationof e, ce

conpri si ng: pressure relief defic@er i pheral wal | surrounding the pressure relief

devi ce havi ng and .ho m e a generally f Il portion and
a port in the ZHJ'QIPC 5@?‘5 °§f§$?‘f‘bﬂ9’§$8’?h%‘o°3’6‘mfﬁ ge%('%eé aﬁ’tggi%il uids to a
relief 5 5duaigveable in response to actugtioreofhe yndicator.upper surface integral
wth the top edge 057 The §h3£1tﬁﬁ>£ﬁ‘g&hpf‘£rfa%¥eiﬁégpipﬁsinganadapter an adapt er

pl ate renovably attache ottome the peri pheral wall,
the adapter pl 2late hawing an uppasspeacesior eagagingthe seal, an gpsmvg 54493

18 extending through theMfidte USRSt baske# mounted to the upper
surface of the plate and surrounding the opening for sealing a
5  pressure relief device to the plate, and a second gasket mounted to
a lower surface of the plate and surrounding the opening, for
sealing the plate to a transformer mounting surface.
28. The shield of Claim 22, further comprising an integral
mounting flange perpindicular to the wall and surrounding the

edge.

29. The shield of Claim 28, in which the flange comprises a
plurality of mounting holes for fixedly attaching the shield to a

mounting surface.

30. A shield for a pressure relief device comprising:

a peripheral wall surrounding the pressure relief device
having top and bottom edges, a generally flat wall portion and a
port in the flat wall portion for coupling expelled fluids to a relief

5 duct;

a generally flat upper surface integral with the top edge of
the peripheral wall;

an adapter plate removably attached to the bottom edge of
the peripheral wall, the adapter plate having an upper surface, a

A
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10 lower surface, an opening extending through the plate, and a

peri pheral edge around the plate; a first groove in the

peri pheral edge a seal inthe first groove for sealing the
peripheral t he peripheral wall; and 15 d
groove in t‘HQ%ﬁ’éf‘Pﬁheral edge between thasfir st " groove %@?ﬁg‘g#}'&/\er
surface. 31. The shield of daim30, further conprising a
plurality of nounting hol es adjacent the bottom edge of the

peri pheral wall and a plurality of fasteners in the plurality of

hol es for engaging the second groove. 32. The shield of
Cl aim 30, having a | edge extending from t he peripheral edge adjoining
the | ower 19ur faeer sirface#n oepdnirextending Girowstethe plate, and a 33. The seal of

Claim30, in which t adapt e I further conprises a first gasket
mounted to thepﬁ’r?ﬁgfﬁgﬁgef%@én%@tp%&pl ate and surroundi ng tthe opening
for sealing a pressafiestgudvefin theyperipheral edge; the plate, and a second
gasket nounted to th %{e %rﬁ&?e Nhet- osurroundi ng the
opening, for sealing t% e fafl-g“l;'iiﬁlgrang?ﬂér mer e?r%wtntl ng surface. -
"I sl hiw the penpheral wall an

15 a second groove in the peripheral edge between the first

groove and the lower surface.

31. The shield of Claim 30, further comprising a plurality
of mounting holes adjacent the bottom edge of the peripheral wall
and a plurality of fasteners in the plurality of holes for engaging the
second groove.

32. The shield of Claim 30, having a ledge extending from
the peripheral edge adjoining the lower surface and the second
groove.

33. The seal of Claim 30, in which the adapter plate forther
comprises a first gasket mounted to the upper surface of the plate
and surrounding the opening for sealing a pressure relief device to
the plate, and a second gasket mounted to the lower surface of the

5 plate and surrounding the opening, for sealing the plate to a
transformer mounting surface.
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