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PCT/ US98/ 07238. : - TUBULAR LAMP MOUNTI NG A(Ptg%
BACKGROUNIW@ES/46983 | NVENTI ON  This i nv&ft tes
generally to inprovenents in tubular |anmps,q. - particularly of the
type used in fluid treatment processes such as purlfyl ng wat er by
nmeans of irradiation. Morg q . b 0 -r:-sto an.

i nproved nounting arrangemnet k ' ng and 5

~supporting a tubular |anp- mnthln a protective. outer Jacket such as a '
“transparent sleeve of quartz glass or- -t-he: I|ke o e - .
- Tubul ar- | anps of the -type uscBAkMaRUIGINDAnT gl N'—&n-ﬂﬁ-S“are"'““““ R
general ly known in.the art, mhereln the | anp. conprlses a. radiation or light _
source deS|gned to perforn1a partlcular process step such as the
~purification 10 ofTHEirRientibh felatds geriephifl to'ifpradnishts PV EbUI AR, ©
typically designed for mounting individually or in a group wi t hin
“an opaque housipagtioulasiyrefithadupe wsed in fluid: treatm@@h Pr%ﬁﬁﬁs§§|cﬂ§@ht%félpéﬂfwﬂ@

1, AR b R, D 8. By e

nor mal | y suppofifnpfod@d rmeentisg vartandernent %reqbiokw taneh eRsile positidring) asd et
15 fornmed typically fromquartz glass or the like to protect the

fragilesl anp bédpporting a tubulah lamecwithiny & proteslive seute jaskethsuehuas @o

be treat ed. _ s for fluid treatnent
processes have t{g&igﬁaﬂ%%tosleeve ofqug}yi%gga u%“e’ i tommercial and i'ndustri al
appl i cations, problens Haysulaerimps of the typemmhdmmwatrhenesmgéé are
fixturing and support of the tubular within the

protective out &enesglibeknowpra e ast, fW'&%ﬂe!"i/fh%?énéﬁ CROArERS aAdiatiag or light
h
arrangenent s %%%{gaeé? t ecgﬁge ﬁfg ﬁﬂ;%etf(zgf&&rdeegg ;swp 8016h 84RRS ghn%?wﬁ

| anp body within e pr 3 tiI'ng 1'n-occasiona
undesirapl e di roﬁcxi/amnnmuthmlanrradimml aSmchdam;isoa!r;e typicallyedesighedtfore

jacket. In the presence of chani cal ratlons an /or  tenperature 25

differentials, INgd 96%&%9{0%\4{' 'P&E\QF?%QU& Qysing e C@Wééjg%rmﬂh '
body.. f I ce
of Ui ectri cal SHCaHR suppbrteat 8158 bHBTo eriPtiBin & Subbiit of Mo B P

presence  of nedfteradiative associationwith dthe ok W treatdd:r Mareaverdeach ampds
result in an aorll%lr}nla supporgelérancﬁr%ggled within a pvr\Q{e |ve?rar%%%?er?t gt':t{ere Jar}: 2 d
15 formed typically from quartz glass or the like to protect the fraglle lamp body

from direct physical contact with the fluid to be treated.

While such lamps for fluid treatment processes have been used
ina range of commercial and industrial applications, problems have been
encountered with mechanical fixturing and support of the tubular lamp body

20 - within the protective outer jacket. More specifically, existing lamp mounting
arrangements have not provided consistent positioning and 'support of the
lamp body within the protective outer jacket, resulting in occasional and

) ungesirab!é direct contact between the glass lamp body and the protective
jacket. In the presence of mechanical vibrations and/or temperature

25 differentials, such com'p'ohé'r'lt' contact can fracture or shatter the l'a'n"ip"bbdy.
Moreover, current designs for coupling the lamp to a source of electrical power
have been susceptible to working loose in the presence of mechanical -
vibrations and/or thermal gradients, to result in an additional failure mode

- which can pose a fire hazard.
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PCT/-US98/ 07238 - : o There exi.sts, therefore, a need for
further mwame«mms in and to arrangenents for sB§EP8F238nd
nmounting a tubular lamp within a protective . outer jacket,
particularly with respect to supporting theztubul ar lanp in a secure

rotective 5 ) acket otk ewla BérefRE ¥ Hond FEMCB APt mehoan ta .

power source i nggrangements for @Qpﬁ@ﬁm@%ﬁﬁmhtmg d pdiaiaeptwithiREPpRREERRN
.or--}.aoseni-ng -of -t he - coupl-in onents. The present invention

fulbfi-H-s- these - outardacked e with respact to supporfing thetsbuler lampin agesure

Cnvent i on. “an | AORURICHRINET Sanieged witn bt soeed FBaPEriGh T 1A Mtesetie

and supperting padkigiubad Wreéremnéuamp is coupled to 4 elevtiidal ponsresourac kRt
such as a lanp of t he type used in fluid treatnent processes and

supported wi t hi mannerdgsisiartito iprduodent di&ﬁﬁ"r"@c@ﬂa@’é logsening Of the coupling

ol ongat ea | amp BAAPOBPARY oI bresRRiveRRoRtanfs ifdfends a@é%@@wﬁégg’a@ﬁﬁ

15 w thin t?@[am@agaémmgesacket and term nal neans for securely

coupling the lanp to a suitable electrical power 'source.

The protective outer jacket, in the preferred form conprises an -
~elongated transparent sl eeve of Ye THE | NTibR having one closed

end ~and an opposite o Is carried on the

j acket sl eeve 20 at the open end thereof and is adapt ed for mounting

onto a threaded socket med on a mounting plate at one side of a

chamber or channel for nmedni ﬁcgprdance withy the e ventiond @ impreyedomaintiniong.

Th h ket
'n"a postli on pPOERgRH s Prdiied for fodudng pRHGHIARERIRY E%Bulek SRS
channel, wi th t peoteptive ‘ﬂmlemjéckéte wbhwadameﬂméwtymgbsémm fibid treatment

socket to the exterior of the fluid chanber or channel
The el ongat ed | RRPFOHBS and supReried m'rpaésanﬁmarmee\éﬁ of guanz glass or the 5

pai r of distal el Rhethettif dnaABameRt coipSel habscakhelorl didbdifigan

protective j acket sl*eeve,~Ww eac i nc
spacer for suppeldrigajed tamp bodyt hiaglassmrlibdwhemnsprmmrm:abdi yspaee(_ieremho;md

' 3}0 af ﬁg lrgérgt It EPH}HBW zpmﬁfpp g&%tgﬁ\?éig\éggq ang ﬁermxnasl means 0 secure y cctuplmgI tpé%}nlpon
to a swtable electrtcal power source.
The protectlve outer jacket, in the preferred form, comprises an
- elongated transparent sieeve of quartz glass or the like, having one closed end
and an opposite open end. A compression nut is carried on the jacket s.leeve
20  atthe open end thereof and is adapted for mounting onto a threaded socket
- formed on a mounting plate at one side of a chamber or ¢channel formed in a
process fluid cartridge or housing. The compression -nut supports the
protective sleeve from the socket in a position protruding into the process fluid
chamber or channel, with the open end of the sleeve exposed through the
25 _socket to the exterior of the fluid chamber or channel. '
. o The elongated lamp body has distal and proximal ends carried by
~ apair of distal and proximal end caps for slide-fit reception into the protective
jacket sleeve, with each end cap including at least one spacer for supporting
the lamp body' in substantially centered and spaced relation to the protective
30 - sleeve upon slide-fit insertion of .the lam_p .through the open socket. In
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addi ti-.on, WOI8H6933; nal end cap conprl ses a I anp base posi ti o%%ﬂ”ﬁ%sﬁ‘gm |y
W t hin the socket and supporting conductivestermnal pins to protrude
outwardly therefrom This |anp base includes-a plurality of radially

on the. conpr essfaditian, Theprgkiniad ehdcd Sififipts S1RRH Bt pbafbnbl Heherdly™
rotation, for qwiibin ahd sadsetsendranmomng ‘tiveductive terminal lp@rt@tBOptdtmde
corrpre55| on -nut. ‘A term nal--conpnect-ef-i-s-- t@qE.)ll ed- i-n-turn- w-t

ter i nal- pi ns, Pewardyshersd OFheT'l‘*ért?ﬂ‘P@a&ﬁ' Hees ﬁd?st!-‘@'@h@ff%ﬁﬂltéuwﬁrﬂfy a

etaining the t BATRe R8RS Srbdifa SERK FEFL AT on fhe ERTAERSiEN nuty

Q her femtures prderiianitaacrteritam potation formgeok apd edsylsecurement of the -
become nore apparent fromthe follow n(% det ail ed description taken in

conj uncti on wi t lanmto HecHMRIRGIAY Nyt abk ﬂ@enﬁhwpnqthuet%tpéed By turgwith the
e (e g, i TN (0 an lectial bov s, i vy

drawi ngs il ust rethindrneap nthesadably securedhto thes compressioavxnut;sror removably

of tabuiar Zn}coéeatgﬁé?é e, onEe %‘Sﬁq%@?aﬂcﬂ%i%wﬁﬁéﬁampaccm dance
wth 94 the i ”p'tﬂgéf fEQﬁ'.l'?Eé 4 &%agege'é@t oPthé [ﬂﬁ' ééP{te%)e%on will .

FIGURE 2°1s an enl arged an ragment perspec

similar to a pobecomeorndre&ppereahdrcshoﬂueng:lh’ommgtaietdﬁecmdescnptlbhetdkenpin
nounting arrangenent;

n e ded
perspective vi eﬁPB‘H}B‘PﬁPP Ayith, the Rgcgmpanying draw'ngsa?f‘g“%fhd' %raﬁgegwnwam phg

conponent s; example, the principles, ofﬁeq’rﬁgnﬁons a top plan view show ng
i nstall ation of Tgnp in ~=conpression nut, taken generally

onthellne44of FIG 2; - C : -FIGURE5|safragrrented
side el evation view of apr' : ;

FIGURE 6 is a side el evati of-vrew :
nmounting conponents of FIG 3 in assenbl ed reI ation;

- The accompanying drawings illustrate the invention. In such
15 drawings: . _ _

FlGURE 1 IS a fragmented perspectlve view showing a plurality
of tubular lampsina ﬂu:d treatment apphcatlon supported in accordance with
the improved mounting arrangement of the invention;

' FIGURE 2 is an enlarged and fragmented exptoded perspectlve
20 view similar to a portion of FIG. 1, and showing further details of the tamp
- ‘mounting arrangement; -

FIGURE 3 is an exploded perspectlve view depsctmg a tubular
lamp and related mounting components; -

FIGURE4isa top plan view showing: installation of a lamp into a

- 25 compressson nut, taken generally on the line 4-4 of FiG. 2;
I "~ FIGURES5isa fragmented side elevation view of a proximal end
of the lamp;

- FIGURE 6.is°a side etevatlon view illustrating the lamp and related
mounting components of FIG. 3 in assembled relation;
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FL GURE 7 iwoas4€93Bar ged and fragmented vertical sectional vPERUSI8N7238
taken generally on the line 7-7 of FIG 6;_,_ FIGURE 8 is
an enlarged and fragnented vertical sectional view t aken general ly’
on the line 8-8 of FIG

fragment ed horizontal - E@Hﬁgﬂ IS an enlargevdl %vvdt%%hﬁ#ggﬁg ﬁ%ggﬂ'ﬂ%qﬁ%ﬁgnd |

9-9 of FIG 6; gkén general!y on the line 7—7 ofFII@JBE 10 is an expl oded :
perspective-view simlar -to- FIG 3, depicting an alternative

pref-erred-formof -t he-i nFKAWRER is an enla"ged and f"mtﬁ e CO Vigw THE

PREFERRED- EMB N gAs shown in the exenplary
drawi ngs, an %&%ﬁ%&% OnthiBnesagrfrFéﬁgehent i's provided for

supportigig a tubul ar | anpIGURE odd drpeghargedidny fggmented horitdietal séeticute

nunmeral 10 within a protective outer jacket such as transparent

sl eeve 12 of quwemtageasg@n@ralm Fh%(@neﬁh%ofﬁfé{ 8raM%np 10 i's supported

wi thin the prot akl
manner, W th spacer ?féURE 19%%% é B%P?gyt%\ﬁ ?I[rﬁna q@cﬁ?a?t Bnd
bet ween a gl assdégsitiing edyalietnatie ﬁﬁaferredﬁbnnpfd‘lemenaonl eeve 12. In

addi tion, the nounting arrangenent provides term nal neans for
rermvably yet securely coupl | ng the lanp 10 to an el ectrical power
supply. : G0 R - s

radi ation or 1li ght - f such
as an ultraviolet |anp of thetype 20 _ used to purlfy vvater In this
regard, FIGURES 1 and 2 show a plurallty of the tubul ar. | anps 10

mounted on a substrate oASnERWN g tPee%emBlary, diawisigsamfeimproved mowttngt he

'rm”ﬁrn? ' Orar e FEafiafiafiTBRyidod fof SuBEGTRE ) MR larhS refRBHAL el by
t o be treat egar glg' refgrefice narheralng vath;rhl arrhetecbve butenjachetsush doa trahspétentd

d 'l ed
i ndi vi dual pr ot ¥eeygd2 of qug% Qﬂa{san T&‘Pgﬁb@gﬁaﬂgJQB%%@QHgﬁ?gM'H'H@
[ |
1 8 e e 121 i iy o e

chanber or cha per sons
recogni ze that means prenenting Mrebt physicalxsontact-hatwepna glass tamp body 14 and

Threves 22, ™. B8 BRSO b R gviad8
present terminal means for removably yet securely coupling the lamp 10 to an
- " electrical pdwer supply. _
The tubular lamp 10 comprises a source of radiation or light
| | energy useful in the treatment of a fluid, such as an ultraviolet lamp of the type -
20 used to purify water. in this regard, FIGURES 1 and 2 show a plurality of the -
~ tubular lamps 10 mounted on a substrate or mounting plate 16 in accordance
- with the improved mounting arrangement of the present invention, wherein the
~ mounting plate 16 normally éompri_ses one side wall of a treatment housing or
. cartridge 18 defining a chamber or flow channel for the fluid to be treated.
25 FIGS. 1 and 2 show the lamps 10 installed within. individual protective
transparent sleeves 12 suspended from the mounting plate 16. to extend into
- the interior of the treatment chamber or channel, although persons skilted in
the art will recognize that the lamps 10 within the associated protective
sleeves 12 may be provided in any vertical or horizontal orientation.
30 Moreover, it will be understood that the mounting arrangement of the present
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a:treat nenWQ;%ﬂéﬁe?m haV| ng a single |anp 10 ' posi ti on%gr’\’\igg 7% }
protective sleeve 12 for irradiating a fluig-to be treated.

As shown in nore detail in FIGS. 2 and 3, each lanmp 10 is adapted

For Sl de it TERERtEA b RHpRRS R YRblAeRtARI N SRof lamp 10

associ at ed threa on the nountlng plate™ referably
- to ext.end on. thmsmuned Rdthin atpeotectize dleavs 12)fnrawa¢|atmﬂuei tnslse&nemml

fluid . - 1 t t-.chgnb h E ket, 20
eylindrical in oo BeaSoW NP CHRIb ALY 108 & SRt & RRBOGRT AR
external ly thre %Sltefdofor slide-fit reééﬂtﬁiri Yitoligh! MY Sehitvapk %&PEBHthﬁﬁw %fn a. .

conpr essi on nut I'n" addition to providing a conven t fixturlng
and suppprt- st rassauiaeﬂcthreadmmket mmrmag on the mountifg platel toypreferably
wi |l be described in nore detai £sslon

. i 2 .
the protect | ve 10 axtend 0p e MaurboRISte & S HERCIOR Wk 4 the pospeiplaP RO °
protruding thr Oééaatrﬁ@ﬁt HR&MFE% Rirdhfiel 6 EdthOsddiet Izmt R géﬁe@nytr.gﬁnahes:dm

t r eat ment e conpression nuts 22 may be convénl entl
formed with a ssimp@tdﬁeﬂnn ary bpedrbarel theratbrougha @md ﬁremaﬂmlhm@readmﬂfor
m)untl ng onto th

mexi rum nunber a,vgf;gsezﬁmﬁghrﬁ@d-on moun%glq%eascérﬁbgps%? et {#% g(g mdates a
Wbre pardgculary Ve,d?ﬁ%é%\ﬁveﬂéﬁffﬁﬂnﬁd &hd $u ;sdszesﬁeemf@w&mdvabte rpounting 22

defines a rel at central ore segnment 24 bounded at an 20
upper end by a ofatﬂleaﬂamp ﬂﬁy\asM\HU'bprdﬂamﬂhEﬁignsmw detail2the pompression ub 22

torally  CSbadis AR SrtEdR Heate AR BB 20 AR R Pt
internal Iy thregdfthding thRQigh %gﬁ&ﬁﬁtma)ptéms iﬂﬁ@mémferﬁimgﬁgﬁmd whhhméhe

t hreaded socket® 20. An open upper end of rotective sleeve 12,
whi ch is typi cahoysingr itbe compression nuts 22may be leﬂ!@@ieﬂ I faymeghwitly arsmeoeih

of the. dotrpr es<PUTre STE Bhée 08 hetiRigrished moynting BhES the SoBReE, 209
ring 32 di sposeghateit s gepfiethygccimmbdates’8 maximber mimbep oblaess Atbunting

at the upper end of the socket 20, and between the conpression nut 22 and
~the upper end ositeshin armewaumﬁpaps provide a secure.and fluid-tight

connection 30 of t g,f‘ora'pfa%&léﬁyr&é §Hi\yﬁ Heftt I FIG OF KRk %hpﬂérsgmrm&

socket 20, the protectiv eeve extends Thnt'o the treat nent

chanber or chanpdefihes airelatively saroth-walled ceatral/\bona'segmetm boanded|at\aer
cl osed end- 34 (FLGS. 3 .and

| |
adapt ed 3br qui BRPENENELNA r%mal}mvgardly projecting,#ap; rﬂg%‘b Rﬁ@%éaﬁﬁa‘&ggﬁ
hut 22, t_o. ext eggniLP Bokd SsednS’ 84 Strarsifidths through a downwardly and radially

. outwardly expanding shoulder 28 to merge with a lower, internally threaded
bore segment 30 for thread-on engagement with the threaded socket 20. 'An
open upper' end of the protective sleeve 12, which is typically formed from

25 guartz glass, is slidably fitted into the central bore segment 24, followed by
thread-on mounting of the compression nut  22 onto the associated socket 20.
A seal ring 32 disposed at the expanding shoulde_r_28 is thereby compressed
at {he upper end of the socket 20, and between the cb_mpression nut 22 and
. the upper end of the sleeve 12, to provide a secure and fluid-tight connection
30 of the sleeve 12 relative to the socket 20. From the socket 20, the profective

- sleeve 12 extends into the treatment chamber or channel, terminating as
shown in an opposite or lower closed end 34 (FIGS. 3 and 6).

“The tubular lamp 10 is adapted for quick and easy removable
mounting to the compress_ion nut 22, to extend from the- compression nut
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Wit hin thewores4éesi ve sl eeve 12. FIGS. 3-9 show the |anp 10 RF/VHEOTHE t he
relatively fragile glass |anp body 14 extending between a pair of -distal
and proxi mal end caps 36 and 38, Wherein these end caps may be

form these endtitpinythespRdlRbRE SIe8tbe. SEEST5d hd bt eivn b i nBlufe the

internal ribs 4ﬁél§ﬁvél§)fw!gtﬂergl5‘s§5#arﬁ p \Woldy 14 extendmg h&wRRRe a b@lf@f%!ﬁ?@bﬁh

end -cap 36 for suppor the glass | amp spaced -poi nts-

- about the peri pn@xgmalrmcb@ps 35@@ Banv\'hgeremh%em §ﬂd|caaamn¢y b&lf@Med froma - -

pnd caps 36, 2Osfd bRRA S bR RS 16 A Rkt RS R aps 20 ndgs
42 10 5 and - 43g &fd farmed fiste nioidod piEBES Rith mﬁéﬁfai hbgza a%?sho% ihUTYes IPRitHPON

slide-fi ~insertion of the lanp 10 through the assomated socC et

20 for mai nt ai nfasgechto the distal engd cggi 36 foraswppriting theigiass fampthody $41at
Srterior surt acoadndnd dbobt {Herbheny therec, JPBRERY, Hdbishdl afl'Sros

The: proxi mal engngapaps 36di38 autiitiondilyndhciads agtePnila®pabas embans 18hown

physical |y supporting the | a 10 relative to the associ ated socket 20, and 3

al so for faciliftespeativalydathe eﬁﬂﬁ@malwowedwmmfgrmahapawrms 42e

D oxt mal1eng coATAATFIES! 8 L Sieh phicebseiel DGR 42" 421 Hond Blve-ts,

t abs 46 extendungemadlcﬁltﬂxe'lamp Mtlﬂb)agh the assocnatewﬁmwtm far hefihiafiifgRar -
an upper end thereg o In one referr form t hese 20 | ock tabs 36 are

angul arly set t%a@ R bedycifhimasubstartially cen qegoaﬁﬁ,ﬁoncentnc butslightly

t hread turn., h%?c : '
correspondi ng p |rw%&hﬁ\gmt@%éﬁéﬁcﬁb&ﬁ%&m I'n an%'ﬁS’F‘eSXS 1@? the -
conpr eiSSI ?n nuéI 22 to pleTheprmtmd abemabcap Bg ?Uﬁlohgn)eﬁmrc]:ﬂmwé !ambfbﬁe for
matin orne nt er,na ad,segnent, 5 or wi t hin,an upper end

the 25 "15 compaEically SHRPSEING e, JBIp 40 aleline @es%mateerﬁ%%lget ga;end

segnent 24. r n
begsl i de-fi ttedalts%%'ufgéﬂitﬁtﬁid@b&tnd& E:Bnﬁﬁ%thrF@ﬂﬁb Ia@bttﬁe% ndééﬁ‘r end \3@?36

at a | eadi ng emsburber dére partipukacly, aseshown in FIGSaZpﬁ mgapm)umaééndwapm&

h I I d
socket . the T ocaetnelty el PRt 1dek s Br s 4 eending sadBlly oltwaidly age
the upper thregd dpPositd dmwmstne@aa upplet BAd ¥EreBL Thide prefdriéd firmiithBde

end cap 38 remai ns exposed above the conpression nut 22 to permt graspl ng
and rot &0 ng ofloehtabsAgarecangulady set to compliges separate segments of 3 pbawmorent

to . seclhgle’ thHd 1. | 2Redd AR 10 46 are sized to fit through a

- corresponding pair of upwardly open lobes 48 formed in an upper end of the
compression nut 22 to permit engagement of the thread tabs 46 with a
- matingly formed internal thread segment 50 formed within an upper end of the
25 cbmpression nut at a location above the smooth central bore segment 24.
' Accordingly, with this constru‘étion, the lamp 10 can be slide-fitted thrbugh the
sogzket 20, with the distal end cap 36 at a leading end thereof, to place the |
lamp protectively within the outer sleeve 12. As the proximal end cap 38
- slides into the socket, the lock tabs 46 are fitted through the lobes 48t0
30 : engage the upper thread 50, at which time a sufficient portion of the proximal
end cap 38 remains exposed above the compression nut 22 to permit grasping
and rotating of the lamp 10 preferably through a quarter-turn displacement to
securely lock the lamp in position. |
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A:.pair of WER4$EI3 pins 52 are also carried by the proxinal %%’Hu§%§607238

38, to protrude upwardly fromthe lanp 10 atythe top of the conpression nut
22 when the lanp is installed therein. FIG 7 shows the termnal pins 52

coupl ed by conductors 54 A paiiltetiihaligng &ar@alsolo&mk@wﬁ%&ﬁnélwd eap
shown) such as one or nore filanents, to energize the | anp whent

“term nal 38, o meotsade Hpwebdl doara dhe tamp 30 atetbeéomwne sompcessnﬁn nut

apertones s’ 1 ormelhen the oy is insfARAFHetoi O FiG, BT pAE e ddyRelpins &2

plug-in.recepti goupled gy Eardidets 64D & riché ihtwrRakelinp com oner?@ n&8.
The term nal conngg’t or }mgG i ncl udes ap rog?lﬁl{apte conductors %2 F‘I) p(

7) therebn for &hewn)sueh agenastmar filamentshle enargizadhe lﬁmw@gn the termma!

cap 64 15 pr ovi BI0P PoErS SRR o 4 EutHS BRRP ephcRCiFt BTk phiibeca tppminal

connect ed r el at icpRnstioh 56 eplovitded wittiapair dfiaperiafes BBiform&d M 2bwerRface 60 S
shown in the formof an _internally threaded col l'ar hdving an inwardly

radiating 15 - theneel(Rl6: 2b&rpikgdRdaceplipmeal mtﬁanma}pm‘ézmeﬂamdss

forned on a lo o \Wh

tormi nal connec c8P 3 The tepfiffaL§ondéiot 85T aleg 2PRRGHBla Ponglilhs X F.
retainerjgap 64 79anefein fdrslectriebl comysgion with the terminal ping 5gxt er nal t hread
segnent 70 at the upperm)st end of the corrpreSS| on nut 22 to lock

the conmponents toget her. IAaseaidaneayithoonagspsct ohthe syestionoa retaingsrirgar
e D o oo ed S, ARIAGNIBE rBindvaBilp fadiiyd W8T AR Peddrdor 56 in

tight |nterconnec i on. cover ca rovid

attachment the tcenmectdd celanemw:th fie lamprtmnahpmscsaar Th&pretairie@@a@ 64 ¢s
conductors 56 within.an ipsul ated tb re 76 FIGS 1 and 2) for
conveni ent conn&8PWHHN A8dp "@%‘Y%ﬁ%gds‘&'?& Bayingran iwyarply rLas:hattng

FIG 10 | ust
Fh: o5 181t | S8 o8 RPN oA ARSI AN oS SANERBL e tower
1-9 are referre@ndcnflﬂye tdnmtnainennetﬁterEﬁcwmenr&lesﬂeﬂmﬂleenaebmdlﬁmstconb}éa G
10 bst ant dentical tgo the struct h bed FI GS.
109 °"0% ° B e s g 2t e psteiiet a6 64 G B RASAK engemed withe
conpr essi on nut a%%ﬁema?%réé@séﬁﬁle?ﬁ%'mhe%@ﬁeﬁﬂ t3§n<§’8¥ frﬁfc?n’ﬂgté %ﬁ ﬁqp

I ment I ed 46

10. More specifically, his enb nodi
are formed on tR2 ta dogkntiie sampeasnts together. 38‘\tseabtrt5]ge32 mayli ke lipterposed

o ot Yot et <R B bR kot 18 c80EE rpee o8 o, SREER S huld
22 for seated rﬁgﬁpﬁm@mﬁﬁws@nwArma@ruawm PRéy affo BEGRbIIdedof WRréwdrPt S

 attachment the terminal connector 56 wherein the cover cap collects the

conductors 56 within an insulated multilead wire 76 (FIGS. 1 and 2) for

convenient connection to the electrical power source (not shown).

25 - FIG. 10 illustrates an alternative preferred form on the invention,

 wherein components corresponding to those shown and described in FIGS.

1-9 are referred to by the same reference numerals. This embodiment of FIG.

10is substantially identical to the structure shown and described in FIGS. 1-9

with the exception of the quarter-turn connection between the compression nut

30 22 and the proximal end cap 38 on the tubular lamp 10. More speciﬁca.ny, in

this embodiment, modified lock tabs 146 are formed on the proximal end cap

38 to project radially outwardly therefrom, wherein these lock tabs 146 are

sized to fit through arcuate lobes 148 in the upper face of the compression nut

22 for seated receptioh into a corresponding pair of undercut arcuate slots
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150.. Wt hiWMO®9#d€333s| ot s 150, the lanp 10 can beé rotated thr BGEFAISAB07238
~approximate quarter turn for securely rmur_n'gi_ng the lanp 10 fromthe
conpression nut 22 and relative to the associ ated socket 20.

The i nproved t i Rl ek d . of et g Dresent ~i nventi on t hus, 5

provi des maanrsr??gr g&&tﬁﬁiﬁ% Iisé'ugbe.(;r'%%@fﬁph@/q &&FQ‘P@@B’%@%@%%

end thereof, rapptoximate quarerkiim2forl seturely thodrtind 2@ (BRI 0 Fsini e
operative relation wwth-a fluid to be treated. In this nounted position, - -
the | anp - compiessian ngt 42 2ad relativetothprassesiatad sockat20. acket -or- sl eeve - - -

12 in a manner J ' | fween the
sl eeve and | anp, and thé’?’éﬁi{/ﬁ%@%gbﬁtﬁﬁ&@%@ﬁg&{“ﬁg%%%ngﬁvﬁ?m :
which opul d ot pravidesmeziesor sbturecatdistable support ioh telRIBulaafiy: 10 @R jhact -
In addition to supporting the lanp relative to the onpr essi on nut

) h c
and socket, thengrtpererf| relative ip a3sopeat\2Q &om whish the éamp may extendiinte f or

“coupling the | : : : fep.: 1. nal..

connect or 56 vepaRive FBRIELERAGS o PLBEREE Ritns HioaEl diion, dvedemn, 15
conponent sepat@tisaetainedewithin aiprotevtivei duteejacket amsleeed! BT e maingt
lanp is desired, the conmponents are quickly and easily disassenbled to
expose the upplieVERHNGAIr ‘I*EP?WP@? sentaghbetwaenibersigevaand lamp, and therepy
removal, and sl jdesz Lt i ) ' : ] ; ‘

wvar | 8ot BRErg it Fbirbreakale LT ECIRMNNL AR indssirably,pocur

| anp nount i ng imcidergeioesuctotontaet. pireadditionrtoesupponting the anppeRritivattotthe

e venti on SbEoritit okl e bl e e rivdioe By koabrannd
e TS VR 88 oumiing the R Py s il b il RARRGN), ™
conprising: connector 56 which is locked thereto to reduce likelihood of inadvertent
15 : bomponent' separation. However, when and if removal and replacement of a
lamp is desired, the components are quickly and easily disassembled to
expose the upper end of the proximal end cap 38 for easy lift-out lamp
removal and slide-fit installation of a replacement lamp.
A variety of further modifications and improvements in and to the
20 ~ lamp mounting arrangement of the present invention will be épparent to those o
persons skilled in the art. Accordingly, no limitation on the invention is
intended by way of the foregoing description and accompanying drawings,
except as set forth in the appended claims. |



a tubul ar Iarrp I ncl ug;0eheacEN@aNKRey | anp body, and a pair of distal and
proxi mal end caps nou ' np body generally at opposi

t her eof ; WO 98/46933 aJMﬂﬂH"ﬂM@Eeve havi ng an opén end, p%%/gg%sﬁ)ggfsar

| anp having a size an de-fit-geception into said sleeve, said
~distal and proximal end caps each including spacer neans for positioning

sai d tubul ar -|'-Q_vﬂAg'r__[!ﬂ:mM;eeve with said | anp body in spaced relation
to said sleeve, an nmounting neans for nounting said protective
sl eeve on a substrate with said open end disposed for slide-fit reception

of said tubular lanp; a . : | ' rdl rojectng tabs -
for mel:l anqsgi d pr o>r<r})mal niceirﬁt‘é%'ﬁaf !ﬁmBé‘??‘Pr?‘ngﬁ%ﬁ'Sﬁ%BﬂMRr#"&gl og_k' track
fornmed. on sai d nmounting gRMAfar lamp including an éfonpétéd_% Bbdl 2 BEIF PO - -

arrangenent of claim1l wherein said protective sl eeve conprisSes a
transparent sl disial.and proximal end caps maurded gpuiaid lamppodbaensrally at oppositeent
of claim 2 whereijn fgai d.protective sleeve is forned fromquartz gl ass.

4. -The tubul ar eﬂgﬁﬁ ?ﬁ%’ﬁti ng arrangenment of claim 1l wherein said | anp body .

is formed fromglass. gz protective sleeve-halitfy an BEEA Bk ASEId HOMNEF hp hav]jngr |
arrangenment of claim1l wherein said distal and proximl end caps are fornmed

fromplastic. a size and shapesforTsiida-fib receptioanptamaid istepve, reaidedistal arfd
claim1 wherein sald) LRGN AL RERIdiNG SpBcdiTh&aHls for positioning said tubular
' lamp within said sleeve with said lamp body in spaced relation to said sleeve;
and | | |
10 - - mounting means for mounting said protective slee\)é 6n a
| substrate with said open end dis;iosed for slide-fit reception of said tubular
lamp.

‘2. The tubular lamp mounting arrangement of claim 1 wherein
said protective sleeve comprises a transparent sleeve.

3. The -tubular__lam_p mounting arrangement of claim 2 wherein
said protective sleeve is formed from.quartz glass.

4. The tubular lamp mounting arfangement of claim 1 wherein
said lamp body is formed from glass. '

5. The tubular lamp mohnting arrangement of claim 1 wherein
said distal and proximal end caps are formed from plastic. |
' - 6. The tubular lam'p mounting arrangement of claim 1 fufther
including means for removably locking said tubular Iafnp in position within said
protective sleeve.

7. The tubular lamp mounting arrangement of claim 6 wherein
said locking means compris_es a pair of outwardly projecting tabs formed on

A




7. The tubular lanp npuntin arran ?rrent of claim1 wherein said | ock’ track _
conpri ses an under cut ot Has BeenReplaced g 1o ¢ ypyl ar- Iarrp rmuntl n
arrangenenWQﬂSI‘@Zﬁl m-1 [I“l “ﬂﬂ ing termnal pin nmeans BGHPPBETHE sai d
proxi mal end cap for c tubul.gp_l anp to an el ectri cal power
source, and further corrprl sing a termnal connector for renovable coupling’

o with said termagh i Cou%ﬁﬁdpajﬁﬁaea;? rﬁﬁﬁh@ﬂga@éﬁréﬂﬂmﬁ?ﬁ‘?&dﬂdcﬂﬂfrh'lé?:goﬁa' d

term nal connect or hwth™s term nal pin neans
9. The tubul ar saidmounnting mgaas. angement ‘of claim8 wherein said retainer -
cap is renovably connected to sai d nounti-ng nmeans-and-i+ncl udes-a- SERE
shoul dert hereon: f or- engagi-ng--sai-d-ternnal--connector to-retain-sai d

termnal connector in cogplgk fifhddr @@Mnﬁﬁg%ﬁaﬁgaﬁaﬁmaaﬁ?%n&égﬁ

said retainer cap is connected to sa nount 1 Nn§ nean

The. tubul ar | argzidbeck frack eemprigesmarthresgd.cl ai m 1 wherei n sai d nounting
nmeans conprises a threaded socket on the substrate, and a conpressi on nut
t hreaded onto said socket and having sai d open end of said protective

sl eeve supported thereing The tubular lamp fbunfiRg dridhy @ﬂbtﬁﬂ‘x"?t\{zﬁgrein

arrangenment of claim 10 wherein said proxi mal énd cap In I ng
means for rel ea&alﬁllqciem@dgcm@psaeaaomrmeem&m nut to position said tubular
|l anp within said protective sl eeve. 12. The tubular |anp
nmounting arrangenent of claim.1l1l wherein said | ocking neans conprises a

pair of outwardly projecip, nqﬁ@ﬁmaﬂ@ﬁﬁ: %Lﬁ\ﬁhg @ Qﬂ?éﬁéﬂ%&ﬁﬁtﬁ"!fﬂhher

part-turn engagenent with a lock track formed on sai d conpression nut

13. A tubul ar inelngingdeminatpinmeanseamiedry saidpsoximal endmap fior mgnaecting| ar
lanmp froma subst om. an
open and ext er i 3"‘%@%&'&@0%&'&@?5@@8@%{????QF%%lé'{cfﬁ'fr&,‘er comprising a
" terminal connector for removable coupling with said terminal pin means, and
5 - a_retainer cap for removably locking said terminal connector in coupled
relation with said terminal pin means.

11. The tubular lamp mounting arrangement of claim 10 wherein
said retainer cap is removably connected to said mounting means and
includes a shoulder thereon for engaging said terminal connector to retain said
terminal connector in coupled relation with said terminal pin means when said

5 - retainer cap is connected to said mounting means.

12. ‘The tubular lamp mounting a_rrangément of claim 1 wherein
said mounting means comprises a threaded socket on the substrate, and a
-compression nut thréaded onto said socket and having said open end of said
protective sleeve supported therein. |

13. The tubular 'lamp mounting arrangement of claim 12 wherein
said proximal end cap includes locking means for releasibly engaging said
compression nut to position said tubular lamp within said protective sleeve.

14. The tubular lamp mounting arrangement of claim 13 wherein

said locking means comprises a pair of outwardly projecting tabs formed on
- :

(e



a protective sleeve hﬂﬁdShGetﬁEk a conpression nut

havi ng said open end of |dably fitted therein, said - -
conpr essi owanes/46bzs ng "ﬂ Wlt ed on said socket to sngwsswam

sl eeve fromthe substr tubul ar | anp including an

el ongated | anp body, and a pair of distal ~ proxi mal end caps nounted on -
said | anp body eneral | o |te ds t her eof i d tubular
l'anp having a s p&ﬂﬁ"{ﬂﬁ%‘o ‘? AR "frpter}@@@m?'ﬁﬁw%?do%t@cg? @ed oBaj d
-di stal- and pr. OXééfa|c s&8BF Ach -i ncl udi ng- spacer nmeans for positioning .
said tubular |anp wi tHin sal sl eeve with said | anp body in spaced relation ---
to.said sleeve; -~ said proxi mal- end cap and- sai-d corrpreSS| -on-nut- - -

further including interepgageaple, | ck neans for rel easi cking sai d
“tubular Tanp in positionivithi‘h WEHE ERIR FQYing @é(?é‘%%gfrte?

conpr essi on Nutgynnarj Jngra fubu!af]*églp-rm'ﬁ P ULBEIrA @I Yttt Q?@@%@@éﬁ‘ o

claim 13 wherein 'sal otective sl'eeve conprises a transpar
15. The tubul arcdmpmsingunt i ng arr angenent of  cl-ai m 14 wherein said

' I is f d f
Pubul ar | anp mount | ng Sﬁa”ﬁaaeh%ﬁﬁ%?érb%@?hra%dm?@ﬁ rermes pahesuIstt:

formed fyom gl ass. a protective SeevB Vi ahaiprPig;Tount | ng_arr angement
of claim 13 wherein said distal and proxim caps ‘are fornmed from
plastic. -~ 13 compressioninut haxing smdmpemgem oésgdr&ieeverishdabiym

For e on's 3¢ TenB s Sl BUL BB bl 55 SebE bl
formed on sai d teQiuppePts4ld shadve from the substrate; and |

a tubular lamp including an elongated lamp body, and a pair of

10 distal and proximal end -caps.meun;ed on said lamp body generally at opposite
ends thereof; e .

‘said tubular lamp having a size and shape for slide-fit reception
into said sleeve, said distal and proximal end caps -each including spacer
means for posmonlng said tubular lamp within said sleeve with said lamp body

15 in spaced relation to said sleeve;

said proximal end cap and said compression nut further including
interengageable lock means for releasibly locking said tubular lamp in position
_within said protective sleeve and relative to said compression nut.

16. The tubular lamp mounting arrangement of claim 15 wherein
said protective sleeve comprises a fransparent sleeve.

17. The tubular lamp mountlng arrangement of claim 16 whereln
sard protective sleeve is formed from quartz glass. ‘

18 The tubular lamp mounting arrangement of clarm 15 wherern
said lamp body is formed from glass: - '

'19." The tubular Iarnp mounting arrangement of claim 15 wherein

said distal and proximal end caps are formed from plastic.

* ¢ L M S5 x
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19. The tubul ar IarrpTﬁgg)gmgtlmgB@eﬁ nt of clai m 18 wherein said | ock
track conprises-a thr -12-
20. -The t WOb&469BRND MJ“ Hl“gﬁemant of cI aim 18 V\herePGT&lsbsm‘Azm:k
track conprises an un .21. The tubular |anp

nmounting arrangement of claim.13 further TR udi ng termnal pin neans
carried by said proxi ma& ﬁ.gl (‘t B | connecb said tu uI ar Ia&p to an

el ectrical power sourceZ2ladferty 't'ﬁE ng r@”ﬁ@ﬂﬁ whereig
removabl e coupkigocd %Baﬁ@b@mbﬁéé& Q@anrﬁifrbdmaﬂﬂy g?cggc% Fath@fa%eaad}\ Eé’g
renmovably ‘| ocki ng sal d-term-nal- connect-or-1.n..cou atron.wth sa

t erni nal- pi n--npeaxénal end-cap for part-tam efpagembnt withiaalogk irackiforrged oresgienent
of claim21 wherein said retainer cap is renovably connected to said

conpr essi on nut® TMRPSS H‘?ﬂﬂﬁés a shoul derthereon for engagi ng said termnal
connectorto retain said termnal connector in coupled relation with said
termnal pin means when said retainer cap is connected to said conpression
nut. S 23 1t G‘beltabu‘aaiampmnntzmamangagambnf claim 2Ccwheedihy
supporting a tub k n@ roma substr sai d nounting arrangenent
conpri si ng: Said 18k wad AOTIRERSE A ESR rnaIIy t hreaded socket formed on

- the substrate; a protective sleeve having an open end,

a conpression nut haV|ngasa|d open end of said sleeve slidably fitted
therein, said conpressiga fbe tueilaglamp meuating armangement of skaiind 2hwketeiho

PP S SRSl (R AR e ot o0 T g

caps mounted on said |anp body generally at opposite ends thereof;

23. The tubular lamp mounting arrangement of claim 1 further

including terminal pin means carried by said proximal end cap for connecting |

said tubuiar tamp to an e_lectricéi power source, and further comprising a

_ terminal connector for removable coupling with said terminal pnﬁ means, and

5 a retainer cap for removably locking said terminal connector in coupled
relation with said terminal pin means. |

-24. The tubular 1amp mountmg arrangement of claim 23 wherein
said retainer cap is removabiy connected to said compression nut and
includes a shoulder thereon for engaging said terminal connector to retain said
terminal connector in coupled relation with said terminal pin means when séid '

5 - retainer cap is connected to said compression nut.

25, A tubular lamp mounting arrangement for removably -
supporting a tubular lamp. from a substrate, said mounting arrangement
comprising: .
an open and externally threaded socket formed on the substrate;
5. aprotective sleeve having an open end:

a compression nut having said-open end of said sleeve slidably
fitted therein, said cornpression'nut being threadably mounted on said socket
- to support said sleeve from the substrate;

* c L M - *



sai d ‘tubular | amp having a S|ze and hape for slide- f|t reception into sald
sl eeve, said distal YMHS caps each including-spacer-neans-for-
posi ti oni VYO 88(#6933 ubu m said sl eeve with said P&HYSB¥OZ3$n
spaced relation to sal 13-Said proximal end cap and said
conpressi on nut further |nclud|ng |nterengageable | ock means for releasibly

ocking said tubul ar | R ibdlapRahb iituting oo 8l RS bok§, She%/Saf

relative to said conpression n

-13 -. 10 distal ared pioxirhalmsnt capsmaosRtediondsaiy [amp Body géhéﬁlly %ﬂ dppéﬁsté or

connecting said tuRuI ar. lanp to an-electrical power .source;
terminal conn@EESNEEROT enpvabl y -coupl i-ng -sai-d - t-er m nal--pi-n--reans -to-a -

power source; and
conpression nut for r et iRil %%&@g%ﬁ é?%%?s %ﬂ@%"%@g@gﬁ&%ﬁ?l on

with said ter intoasaidisleeesnsaid distal and proxir?dl. et eaps WHoN inchMingRwakkpd
arrangenent of claim 23 wherein said retainer nmeans conprises a retalner

cap threadabl y? EB°§H°@'&9(§%WBH@§;@’BH within said #thgaral lempubody f or
- bearingzagai ng4 SQ?EE& fLiakiBh 79 safd Qe%@ém nal connector in coupled relation.

with sai d termn I.-n_ neans on sal d proximal end cap.
said proxlmal end cap and said compression nut further including

mterengageable tock means for releaSIb!y locking said tubular lamp in position |
within said protective sEeeve and relative to said compression nut;
terminal pin means carried by said proximal end cap for
20 - connecting said tubular Iamp to an electrical power source, '
_ a terminal connector for removanly coupling said termmai pm
means to a power source; and _
retainer means remova‘bly mounted on said compression nut for
. retaining said terminal connector in coupled relation with said terminal pm
25 means.

_ 26. The tubular lamp mounting arrangément of 'claim 25 wherein
said retainer means compnses a retainer cap threadably mounted on said
' compressmn nut and mc!udmg a shoulder for bearing against and retaining
said terminal connector in coupled relation with said terminal pin means on
5 said proximal end cap. |
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