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FLUORESCENT LAMP TUBE *159159* FI ELD OF | NVENTI ON

1111112112112112212212211211211211211111 *000002 The
present invention relates to a fluorescent |anp tube.
5 BACKGROUND OF I NVENTION Currently, the-wi dely used

val T ast, - a star tepponssenswekumrace for - |[IHHINANN

supporting these parts. Mst of the existing ball ast

are inductive. This kind of fluorescent |anp has the  *15915%*

follow ng defects: (1) it has a high electricity
consunption; (2) it makes noi ses when the ball ast U“mm "m""l""
wor ks; (3) the repl steDPOFINVIENTRONT € of Dbal | ast

il

conpl ex and the | abor cost of said replacenent is *G00002*

hi gh: t he Povver factor and the intensity of
i | [ ke n@ﬁ%m\@ﬂ ipmeelates foraefisarrcentdemp &ive. | ow,  (5) the
i ght pi pe flashes when starting; (6) the Ii ght pi pe

cannot remai n brj ' ut off; (7)
when the start eﬁggkﬁﬁﬁe’ﬂﬁwﬁ\i@@%ﬁﬁ{?m i ght gi }ole

[ the inductive ballast
2B T Uten bRl Pt o e bl
enV| ronment-friendly;, 15 (9) the netal bracket plus

a starian and ¢ anddell iragket fog sopparting theye pgrisOMdshef Heraxisting ballasts are
distortion is so high that it seriously poI lutes the

indpetiver Thisukiné . of THherésoustr lanpnliascthe tfbﬂovbﬁl geﬁllﬁ‘s a high
Adm ni strative Region of China, on y 1, 2

1 L
T e e 6 L N3 1 7o

Ve
Pm%%&ufé aF B B Rilep it RBer HOT P SHE o liiimendr ﬁmh; (4) the
d d
pogyr Rl BT, nieer%t%%eféﬁ%e%%x?ﬁ'éilt@c rEHeEy g low: (5 the
bal | ast. and el ectricit saving lightpipe in the form
lighipipg lgshegiveen stasting: r{ébélgllgghmmqt igynairhbright velteg dhe power is

cut off; (7) when the starter is worn out, the common lightpipe cannot be started as well,
(8) the inductive ballast is made of iron and copper, and thus not environment-friendly;
(9) the metal bracket plus inductive ballast is over heavy; (10) the harmonic distortion is

so high that it seriously pollutes the power source.

The Government of the Hong Kong Special Administrative Region of China, on
July 1, 2000, together with two electric power companies, China Light & Power Group
and the Hong Kong Electric Group, put forward a plan, named as “Management For The
Demand Of Electric Power”, to help small-and-medium sized enterprises to replace the
old inductive ballast and old lightpipe with electricity-saving ballast and electricity-

saving lightpipe in the form of subsidies. Continuously promoted by the related
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DoER&GKES.: M®43/28@843/ 2002 conpani es for a period of tine,
its evolution is still relatively slow. The main

reasons are that, the cost needed for said

compliecRne @End)cﬁoittﬁﬁe iBleg8lutieh iRV rePitivel M dve EPhe BB rBasons are
| arge nunber of nmetal brackets and ballasts after the

SR S S ol

Q ov bove- nent i on ) .
g R bk AHE bEFRGr Q@rt BR geacsneal Ral dewsy environmental
| ow- cost and sinply repl aced fluorescent |anp tube.
OW‘FénSObJ ective of this invention is realized through
the follow ng technical 10 solutions. A novel
fluorescent |anp rA tube, an
el ectroni c ball as?thﬁ%gﬁgﬁ d%ﬁ@b{ﬁg}@w th the two
end& fixed V\Atftl uter pluygs of |.anp tube sockets;
he (pbyggtive e‘gP r%?ﬁeet BAYEESR 1F S0 RNETARA i piRiesnmentioned
one of said outer plugs and the respective |anp tube
shosigemings in thedpder art| Emproibesi s novchtled-dvet weersimhly replaced
two | anp tube sockets in said 15 outer tube. Besides
fludrkeceablamg-townt i oned i ndi spensabl e techni cal features,
the followi ng technical content can be suppl enented
dur Thg dbiRetipe QFeR ﬁn@hubmh SREIMel NBiroubihe tﬂea%ll&dfiﬁg teShnical
power-saving with a small dianeter; The outer plug
SOI@{&ISt hose at the two ends of an ordi nary fluorescent
20 The el ectroni c ball ast is conprised of a

recyifier and a h ency i.nverter erei.n
i np%i‘t %ua?lr?fc?”ég q’@B G @ igeaan & gté(ergpaﬁast and an
ower sup{%‘e [ nverts aI ternating current (AC) into
Out%r fibe Vit thedie endeyixed tith ertemplagedf lestn s, soakeds,i wlserein the

output is connected
electronic ballast is equipped between one of said outer plugs and the respective lamp

tube socket, .and said lamp tube is located between the two lamp tube sockets in said
outer tube.

Besides the above-mentioned indispensable technical features, the following
technical content can be supplemented during the procedure of implementing:
The lamp tube is power-saving with a small diameter:
The outer plugs are those at the two ends of an ordinary fluorescent lamp;
The electronic ballast is comprised of a rectifier and a high frequency inverter, wherein
the input of said rectifier, connected to an external power supply, inverts alternating

current (AC) into direct current (DC) with the needed voltage, and its output is connected
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DokE¥Gk 3794800027843/ 2002 to the high frequency
inverter, which inverts direct current (DC) into high

frequency alternating current (AC) as the power

to ShePRigh fr@fueSd)i thvkRe whidkeinvértd tixedt durfedi’ (DO irdtb IHi 10 frequency

batteries is equi pped between the | anp tube socket
tive outer
alt%*‘ﬁ&%?é‘éumﬁm“f?f%Z%ﬁ@ sE AR IEDIIRET | 28 5 and
Btk i ot depmesok %ﬁuiq""péhme%v?%eﬁvse%m%&u%eﬁqplget withot

ut| ity nodel has the advantages as foll ows:
elegﬁ@m@@ﬁﬂaqt end; phenespastive @pt@@pl{ugnmcwbgymsggqralalp?dtenes are installed,
power - savi ng |ightpipe are integrated, which results
and waid drafteni¢seart dlevdti Galllly atonoertaint ﬂEpIeatd‘:@hlgn(butplanmf gaid electronic
significant decrease in the 10 cost on installation;
balfast. It has a high power factor of nore than 95% and
thus is electricity-saving and low in operational

COStl“hiseht'li]%p{lel Iﬁ%@ﬁl%rah{?ﬂltéggg GXffiGRs) 1S nmore than 80%

um nat as being turned on,

s} iR steotgoid pallbes P Ao st | lghﬁwé ipiegrated,

rolon ed by 5096 7. The out put Iun1n03|ty IS nore
whighgRsulRne eonvemeat ipFaRFEnORd renlegsmenpend a signjficapidecisase in the
used as a portable torch; 9. It will still work stably
cospiunnstHlatipmwer is cut of f accidental ly, and thus can
decrease 20 accidents; 10. The refitnment can remain
2. Itihes @ highi prater gaptorpotandre tiamd R Uumdahik € ecaas§-saving and low in
pol | uti on;

operational cost;

3. Color Rendering Index (CRI) is more than 80%;

4. It will illuminate as soon as being turned on, without flashing;

5. It is adaptive to lamp tubes of different power;

6. The using-life of lamp tube is prolonged by 50%;

7. The output luminosity is more than three times of the old lightpipe;

8. It can be used as a portable torch;

9. It will still work stably when the power is cut off accidentally, and thus can decrease
accidents;

10. The refitment can remain the original equipment, and thus can decrease pollution;

11. Tt is light weight;

12. The total harmonic distortion (THD) is less than 30%.
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Do l7§43/}(®t wei ght; 12. The total harnonic

s or |on is less than 30% 3 Docket No.:
27843/ 2002 BRI EF DESCRI PTI ON OF THE DRAW NGS To
further undgprph Rk SAIGPAHON DX PHE SRAMWASGIN
functions of this invention, the followng
e d nts rQVi n esc e
cont R it R G n%%aﬂuyresn énaﬁﬁlgﬁl%ssoff&w%ﬁwn the
5 Figure 1 is a sectional V|em10f an enpaodi
follgigr mbRfIments REe prvided; B desezibgsh i defay 1y Qﬂnﬂlﬂﬁp@n with the
di agram of the electronic ballast of the invention.
accHEnpanysg3rawings feehiclenal vi ew of anot her enbodi nent
according to the invention. DETAI LED DESCRI PTI ON As

Fig@BaiB aiséctiohd.vidw of dreenivd@hedilavedréingenthe iavantibhbe as
provided in this utility 10 nodel conprises a |lanp

Flg&l‘é bes 1 mr@tﬂt (ﬁld%gltnroq @lixecelg’c'i‘}oln?ﬁﬁ;allgst 0@'&& 1ggerfg? yher tube 3

de of transparent nater sSuc ass or

t he, t f d
flg%e?ﬁg’ga%c PhyRigEoEiboet dfpt st 2ol S Wfefim, an
el ectronic ballast 2 is equi pped between one of said

outer plugs 5 and_the respectiyv tube socket 4.
The lanp tube 1 P@TM6&§§EHE§8F§€ e two |anp tube

sockets 4 in the outer tube 3. The |lanp 15 tube can be
a pownelovgain Rig- dnthewviiovpl Buerasgent Wimpniwberas paerddechin this utility
outer plugs 5 are those at the two ends of an

modxl domariyesfd lampesiberit, ahadigrtrolitelsdlapal,t andt fre petay tdber Inngade of
novel power- saving fluorescent [anmp tube capable of

tranb&dr&ﬂ 1HAte8AS (30cB QY gPd%@ Gr AhnbCer WIRALT, IR twd A8 %f wifich are
a prior fluorescent |anp, and the el ectroni c bal I ast

ﬁxehswﬁﬂtﬂtugﬁ? n5 toq%lm&l 1168‘5'_%381& 4I @JEB etlﬁ”?ig l%&%’fegéﬁ?%%/ 2 is

I NS other o) hereforée, e cos nee

equipped between one of said outer plugs 5 and the respective lamp tube socket 4. The
lamp tube 1 is located between the two lamp tube sockets 4 in the outer tube 3. The lamp
tube can be a power-saving one with a small diameter, and the outer plugs 5 are those at
the two ends of an ordinary fluorescent lamp. These parts thereby form a novel power-
saving fluorescent lamp tube capable of being directly equipped on the supporting
bracket of -a prior fluorescent lamp, and the electronic ballast is equipped in the
fluorescent lamp tube, unnecessary to install another one. Therefore, the cost needed for
said replacement will be decreased.

Fig. 2 is a circuit diagram of the electronic ballast, which is constituted of a
rectifier 10 and a high frequency inverter 20, wherein the input of said rectifier 10,

connected to an external power supply, inverts alternating current (AC) into direct current
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Dofket 38 h7aphagenent will be decreased. Fig. 2 is a
Oc%gﬁt gl agrgﬁ] of the electronic ballast, which is

constituted of a rectifier 10 and a high frequency

(DCNWEthttBE nedded WHRIR] fhdl itCoittpRUE cOinedflddo MRS hilgh i Rudiy inverter

connected to an external power supply, |nverts

{
20 S B A s R O ot REafEly Birhall: hrdhFlHR oo e
out c ected to the high frequency |nverter
POYE, u\m:\yctﬁ ?%‘8@ elﬂﬁ rect current (DC) into high
frequency alternating current (AC) as the power
suppisyfor 8tis saved flugrgscant bsnp Aubef ofr the hitlélt}hmﬂébl the outer plugs 5,
_fluorescent |anp tube of the utility nodel, the outer
equpppagsatSis twe emls ppebbsatat ithes endsoo feandsrdirare ﬂhbm@naﬂarﬁmewhich
ends of an ordinary fluorescent |anp, which have four

havel 085 iR, peddticalyl Withhd v ind YhnBétBS BB RRENLE pbRet fiBply. The
ext er nal pomer supply. The purpose of the four pins

puﬂg§set égrtft:ﬂc:: {r:ogl? rng é%(t%sdtu@% y ﬁgt'aﬁ sglﬁmn}% ﬁ%%roglg@ggle SH]?portmg l&ﬁlcket of
ncr et

ﬂle&&or%ﬁ%ﬂsg ed’énb?b@ﬁﬁewstanr 'ﬂﬁhégf?&ﬁlgﬁﬁa@a@ marked ou,

10 A bracket for installing batteries is

uppl y.
80 @d@lbﬁﬁéﬂn%&d\%gﬁ’ oxfeanal peyer WhBlYsocket Wi t hout the

el ectronic ballast and the respective outer plug (as
shownbrankdti fpr i83talling) batterods issequepreld battveenr iths Ién@artebe socket
installed, and said batteries are electrically

withoutriee tlectrdnic bAlRst ané ¢lid Ifeyﬂ»eagv@weluplugf(ass@ﬂoebnqh G278 r39 NinGwhich
ball ast, so as to work stably when the power supply is

severl Wltbriacei dent@ile, ah® sgﬁcﬁﬁ ig%‘ 6L 'efie%g%i%/ad%gﬂé&ecp% the

~ used as a portable torch.
rec%é\@ltput of said electronic ballast, so as to work stably when the power supply is

cut off accidentally, to decrease accidents, and to be used as a portable torch.



Do?ﬂ‘c’et%&‘." g43pofp fl uorescent lanp tube conprising: a
anp t an el ectronic ballast, and an outer tube

havi ng tmo ends with outer plugs for respectively
plugging into two | anp tubecir@pskets, wherein said
el ectronic ballast is between one of said outer plugs
and the respective |anp tube socket, and said | anp

Weelben:i s | ocated between the two | anp tube sockets in
said outer tube. 2. The fluorescent |anp tube

1. ACOQIredcest TafpChed Bardprise relampSabe] ahadlttioulebdlRsid and an outer

power - saving lanp tube with a small dianeter. 10 3.

Hg@ }Ialv rt@xi%ccﬁl% V&Llﬁl r;@ﬁ%s?g)(fgé E&g/e%pgﬁllég'fn 1i|1to two 1 mp tube

erein sald out er two en

I &:1%%551@8% Gl if TEONGRR B IR onier _p?ugs and the

electronlc ballast includes a rectifier and a

feeRefitmdamp fpersperet, apAsridilimpiitiedplacaisd b@bwwnrtb%wcf Jagp tube

is connected to an external power supply, the
saskeisfin end onteetubs. al ternating current (AC) 15 into
direct current (DC) with a needed vol tage, and an

2. Ohi¢ Plubresdens binth 1uBE tatdordihg it® claGBNN&Glein sadtihgp Rulgis a power-

frequency inverter, which inverts direct current (DO

ﬁfﬁ,ﬁgggﬂg dakdegnating current (AC) for
sup ectrical power to said |anp tube. 5. The

ccordin alml, furt

BRI i%?rﬁfugie R e PR 08ty it plie v over

socket Wltla { he. el ectroni c_ball ast and the
P]élgﬁ)%tc‘f‘lo\ifé‘ diit Eor ’@a‘dlfﬁ’@resﬁerﬁlwlhl ity of batteries

installed in the battery. bracket, said batteries

4. dhecllyaressenty lampo tbe caceerding to el Fywherebuspdt eledtronii fallast

electronic ballast. 6

includes a rectifier and a high frequency inverter, wherein an input of said rectifier is

connected to an external power supply, the rectifier inverts alternating current (AC)

15

into direct current (DC) with a needed voltage, and an output of said rectifier is

connected to the high frequency inverter, which inverts direct current (DC) into high

frequency alternating current (AC) for supplying electrical power to said lamp tube.

5. The fluorescent lamp tube according to claim 1, further comprising a battery bracket

between the lamp tube socket without the electronic ballast and the respective outer

20

connected to a rectifying output of said electronic ballast.

plug, a plurality of batteries installed in the battery bracket, said batteries electrically




