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"PROCESS FOR ___PRODUCING A DEVICE _FOR _ MERCURY

D N TIVE R E

SHIELDING WITHIN FILUORESCENT LAMPS AND DEVICE THUS
PRODUCED"

The present invention refez;s to' a process for
producing a device for mercury dispensing, reactive
gases sorption and elgctrode shielding within
fluorescent lamps, and to the thus produced device.

10 As it is known, the fluorescent lamps are formed
of glass tubes {rectilinear or circular according
to the type of lamp)l the inner surface of which is
lined with powders of fluorescent materials, called
phosphors, which are the active elements for the

15 emission of visible light. The tube is filled with
a rare gas, generally argon or neon, 'including
mercury vapors, in a quantity of some milligrams.
Finally there are 'two electrodes, also called
cathodes, being formed as metal wires placed at

20 both ends of the tube in case of rectilinear lamps
or in a given =zone in the circular lamps. A
potential difference is applied between the
electrodes thus generating an ele_ctronic emission:
as a conseguence, a plasma of free electrons and

25 1ions of rare gas is formed which, by exciting the
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atoms of mercury, causes the emission of UV
radiation from the latter ones. Generally the
electrodes are shielded laterally by means of
members made of metallic strip, placed co-axially
to the lamp in order to avoid a phenomenon of
phosphors blackening in the area of the electrodes,
due to a di:rlect_ electronic or ionic bombardment by
the catr(mdes. The UV radiation emitted by the
mercury atoms is absorbed by the phosphors which,

through the fluorescence phenomenon, emit visible

light. Therefore mercury is a necessary component

for the lamps working. This element must be dosed
in the lamps in the niost.pre_cise and reproducible
way. In faét mercury must be present in a minimum
Quantity, below which the lamp does not work, while
it is advisable not to introduce batches with
quantities .of element which are too greater than
the necessary minitmum. | since due to the toxicity of
mercury this could bring to environmental problems
in case of a breakage of the lamp or however at the
life end thereof. The problem of mercury dosing has
become complicated _in' the recent years as a
consequence of the appearing on the market of an
increasing variety of lamps which are different in

shape, size and component materials, thus requiring
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‘to' determine a method for the accurate and

réprbduciblé*absagé of mefcury.éuangitieé which may
be very difféféntffrdmziaméfto iémp;- |

The conventional method of doéing.the element in
the liquid state is not reliébie due to the

difficulties of dosing exactly and in a

~ reproducible ‘way volumes of liquid mercury in the

range of a few jil and to the problems involved as to

the diffusioil of mercury vapors in the working

area. As an alterﬂative various methodé ha&e been
proposed: it is known the use of amalgams with
elements such as zinc, which however show drawbacks
during tle step of assembling the lamps, since
these amalgams tend to releése  mercﬁry' at the
temperatures as low as about 10056, while in the
manufacturing of lamps working stéﬁs in which the

lamp is still open at 'higher"tempefatures are

- encountered.

Patents US-4.823.047 and US-4.754.193 suggest
the use of capsules containing liquid mercury, but
also in this case the dosage of the element is
difficult and similarly difficult 4s the
manufacturing of small size capéulés. Patent US-
4.808.136 and application EP-A-568317 discidéé the

use of pellets or'§i11s of pOrous'matefials soaked
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with 1liquid wmercury; in this .case however the

positioning of these pellets in the lamp way result

. troublesome.

‘Patent US-3.657.589, in the name of the
applicant, discloses the wuse of intermetallic

compounds of mercury with titanium and/or zirconium

'_for introducing and exactly dosing mercury in

lamps: these materials are stable at temperatures
of up to about 500°C, thus resulting compatible
with all the usual steps of lamp manufacturing.
Among these materials the preferred compound is
Ti;Hg, manufactured and sold by the applicant under

the tradename St 505. According to said patent, the

'St 505 compound can be introduced into the lamp

both in a free form, as compressed powders, and in
a supported form, as powder being pressed in an
open container or deposited on a supporting
metallic strip. The last possibility is
particularly appreciated by the manufacturers of
lamps because the strip carrying the mercury
dispensing material can be closed as a ring thus
forming the electrode shielding mewber. After lamp
closure (sealing), mercury is caused to be released
from the compound through a so-called activation

treatment, by heating the compound by means of Rf‘
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“waves produced 'by a coil exte.rnall to the lathp

during ‘about 30 seconds at temperatures of about
900°C. The mercury Yielq of these c’ompounds' during
activation is. however gS_f less than 50%, while the
remaining .mercury is slowly i:éleased_ during the
lamp life. European patent a‘.pplications Nos.
95830046.9 (EP-A-0669635) and 95830284.6 (EP-A-

0691670),  in the a,p:_plic:ant'_s name suggest to mix

" the above-mentioned wmercury intermetallic compounds

with copper-tin and cop_per-silicon alloys, called
promoting alloys, which have the function of

favoring the mercury rel_e_a_se from the intermetallic

.compound during the activation step thus allowing

shorter heating times or at lower témperatures.
Since  in the shielqi_n_g elements of t:h.e present
invention éopper-baéeq promoting alloy"s are always
present  admixed ~ with = mercury intermetallic
compounds, in the rest of description and in the

claims the definition "mercury releasing material®

‘will be used to indicate this mixture of materials.

Another problem to be faced in the production of
fluorescent  lamps is ‘that of providing means for
the sorption of reac;ive'gases. In fact it is known
that the lamps operation is impaired, through

various wmechanisms, by some gases: ‘hydrogen (H,)
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interacts with a fraption of the electrons emitted
in the discharge in the rare gas, whereby it causes
an increase of the minimum voltage required to
switch on the lamp; oxygén (0,) and water (H,0)
produce mercury oxide, thus removing this element;
finally carbon oxides CO and .co, decompose in
contact with the electrode thus forming O,, with the
above mentioned negative effect, and carbon which
is deposited onto the phosphors thus creating dark
zones in the lamp.

This problem too is faced in EP-A-0669639 and
EP-A-0691670, which suggest to add powders of a
getter material to the powders of the mercury
releasing material in vie{n of the sorption of the

above-mentioned gases. The getter material most

- commonly used is the alloy having the percent

composition by weight Zr 84% - Al 16%, wmanufactured
and sold by the applicant under the tradename St
101. Other getter materials which can be used in
the  lamps are for example the alloy having the
percent composition by weight 2Zr 70% - V 24,6% - Fe
5,4% and the alloy having a percent composition by
weight Zr 76,6% - Fe 23,4%, both manufactured and
sold by the applicant under the tradenames St 707

and St 198, respectively.
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It is ‘known from the prior art to provide
directly on .'t:he shielding- members ‘surrounding the
electrodes both the getter material and the mercury
releasing ma_iterial; thus - including in the same
member ail the three functions of Hg dispensing,
reactive gases sorption and electrodes shielding.
This member is simply called “shield” in the art,
and this term will be used in the following
description. :

While in patent US 3.657.589 it was possible to

~mix the getter material with the mercury releasing

material, this is no longer possible when copper-
based promoting alloys are employed: in fact,
during the activation for mercury releasing, the
copper-based alloys melt, thus coating at least
partially - the getter surface with consequent
reduction' of its functionality as to Ggases

sorption. For this reason whén using promoting

- alloys it is preferable that the getter material is

separate from the mercury releasing material. This
can be obtained in the most convenient way by
depositing on an strip-shaped support separate
tracks of powdered mercury releasing material and
of powdered' getter. The above-mentioned European

patent. applications already suggest the possibility
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of complying with this condition by depositing the
two powdérs onto both opposiﬁe faces of the strip
through cold rolling. Such a technique consists in
paSsing.the cold support strip and powders, in a
suitéble 'configuration, between pressure rollers,
thus obtaining a track of the powder. However, the
deposition onto both opposite faces of the strip is
difficult to be carried 6ut in practice. As a
matter of fact, rolling onto both faces in a single
working step requires passing the strip vertically
between two opposite rollers while 'pquring two
different powders from the two opposite sides of
the strip, but this operation is  rather
complicated. On thé othér hand, when carrying out
the deposition onto the opposite faces in two
distinct passages, the risk exists that during the
second rollihg step the first deposit track may be
removed or anyhow altered. A possible further risk
of rolling onto both faces of.the strip is that if
this-is bent.to pfoduce the shield, the powder may

be removed, in particular that' on the concave

portion of the bending. Finally, a last possible

drawback.met when rolling the powders is bound to
the use of different powders. In fact, powders of

different hardness induce in the support metallic
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strip wmechanical strains of different intensity
which, if not balanced, cause its deformation; in
particular the strip may become stretched along one

of its sides, resulting in a lateral bending

' (sabre-blade shaping) .

‘Object of the present invention is of providing
a process ﬁot'the production of an improved shield

for fluorescent lamps which combines the functions

- of mercury' dispensing and gas gettering without

showing the above-mentioned drawbacks. Another
object of. the invention is the thus produced
shield. | | |

Such objects are obtained according to the
present invention, that, in a first aspect fhereof
relates to a process" for produc_inlg. a device for
mercury dispensing, reactive gases sorption and
electrode "shielding within fiﬁorescent lamps,
comprising the steps of: |

- depositing a vafiable number of tracks of
powdered mei'cﬁry réieasing ﬁéterial and of one or
more powdered gettef'ﬁaﬁériais on a single face of

a metallic strip'by'a coid'roliing operation such

- that the différence of mechanical strain applied at

'two points symmetric with respect to the axis of

the strip is not highér than 15%;
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- cutting the strip in pieces with' a pitch that

is either slightly 1larger than the circumference,

or egual to the height, of the shield to be

‘produced;

-'ring-shaping the piece of strip and joining
the short edges thereof.

The invention will be deééribed in the following
by way of non-limiting exambles,'with reference to
the drawings wherein: _ |

Figure 1 shows a possible .stfip for the
production of shields according to the invention;

Figure 2 shows a possible strip. for the
production of shields accord:mg to an alternat:.ve
embodiment of the 1nvent1on,

Figure 3 shows a poss1b1e cross -section (not
scale representations) of the metalllc support
employed for the production of a preferred shape of
inventive shields; | _

Fiqure 4 shows a shield of the ihvention
obtained ﬁhfough the strip of figure 1;

' Figqures S?a and S5.b show two. preferred
embodiments of shields according éo the invention,
obtained from the strlp of flgure 2; and o

.Figqure 6 shows a cut-away v1ew of a lamp with a

shield according to the 1nventlon belng mounted in
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its working position about an electrode.
As stated before, ‘the tracks of the various
materlals are deposn:ed onto a s1ngle face of the

support metalllc strzp by cold- roll:.ng, that is a

'well known technlque con51st1ng 1n casting tracks

of 1loose powders on a support str:.p continuously
fed under rollers that cause the powders to adhere
to the support by cold con_lpre551on,_ _

The strip can be made of various metals; however
the use of nickel-plated steel is preferred, that
combines good mechanical propert:Les with a good
res1stance to ox:l.datlon wh:.ch could occur during
the worklng steps at high temperature of the lamp.
The th:.ckness of the strip is preferably comprised
between 0 1 and o, 3 . The width of the strip may
correspond to the height of the final shield,
generally between 4 and 6,5 mm, or. be slightly
larger than the eircumferenc.e. of .'tlhle designed
shield; | these two options are _. :Lllustrated
respectively 1n figures 1 and 2 and discussed in
detail in the following.

To avoid the problem of the_. m_so-called "sabre-
blade" .'shaping of the strip, during the rolling of
the materlals, care must be tal':en“ to exert

mechan1cal stra:.ns on the strip that are symmetric
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with respect to the axis of the same strip.
Hereafter, when referred to mechanical strain, the
concept of symmetry will be given a rather relaxed
meaning, that is, it will not mean strict equality
of values of mechanical load; rather, it will imply
that mechanical loads applied to points
geometrically symmetric with respect to the central
axis of the strip arxe similar, and not different
from each other by more than 15% in value.

The condition of symmetrical strain can be
obtained in various different ways: in case of an
uneven distribution of the powder tracks around the
axis of the strip, it is possible to embloy an array
of narrow rollers, each one applying a different
load to the strip section underneath, either covered
with a -powder track or not. More easily, the
symmetric strain condition above can be reached by
depositing the various materials in such a way that
symmetrical tracks with respect to the axis of the
strip consist of materials having hardness values
which do not differ from each other by more than
15%. Under a geometrical aspect, this condition
requires. that in case of a pair number of tracks,
the axis of the strip be free from rolled material,

while in the case of an odd number of tracks the
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axis of the strip be coincident with the axis of one
material track. In order to satisfy the above-

mentioned condition of symmetry it is necessary to

- know the hardness of the various materials employéd.

As a general rule, one can say that the getter
alloys are ' harder than the mercury releasing

intermetallic compounds. However, in a preferred

- embodiment, the required condition of hardness

symmetry is simply wmet by symmetrically depositing,
with respect to the strip axis, pairs of tracks of
the same material (except for the possible central
track}.

Sections of possible strips with symmetric
tracks of materials are shown in figures 1 and 2. In
fig. 1 it is shown a strip 10 having width equal to
the height of the final shield, wherein on a face 11
of the metallic support 12 there are deposited some
tracks 13, 13’ of mercury releasing material and one
track. 15 of getter material. In the drawing, only by
way of example, a strip with two tracks of mercury
releasing matexrial and one track of getter material
is represented, but of course number, position and
distance of these tracks may vary according to the
requirements. In fig. 2 it is shown a metallic strip

20, having a width- larger than the strip of fig. 1



PCT/IT96/00216

WO 97/19461

10

15

20

25

- 14 -

and slightly greater than the circumference of the
shield to be manufactured. In the central area of a

face 21 of the support 22 there are rolled the

~ tracks 23, 23*, 23" of the mercury releasing

material and the tracks 24, 24’ of the getter

" material; in this case an example is given of a

strip with three tracks of | mercury releasing
material and two tracks of gettef material, but it
should@ be clear, as already stated in case of strip
of fig. 1, that these numbers are variable. At the
strip edges two_'areas 25, 25 of face 21 are left
free of trécks of materials. The thicknés‘s of the
tracks of different materials after rolling is
generally between 20 and 120 mm. |

In order to assist the adhes-ion of the tracks of

powder onto the strip it is possible to resort to

~“techniques known in the fieid; for example, the

strip surface can be made rugged by mechanical
treatments; in alternative, it is possible to form
along the entire 1length .o'f the strip | some
depressions adapted to receive .thé powdér tracks.

This option is shown in fig. 3, réprese_nting the

cross-section of a 'pbé’sible strip of the invention

(not scale drawing with a very emphasized

thickness/width ratio to better show the details of
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interest): a_strip 30 has on its upper face 31 seats
32, 32',..;;.;,_for rolling of the active materials.
Providing longitudinal ngormations.34, 34’,..., on
lower face 33 of strié 30 may result to be useful to
assist in. the productiqn of a preferred type of
shieid, as bétter_describgd in the following. This
or other suitébie crbss-sections of the strip may be
éasily_obﬁaihed_by causing the flat metallic strip
to paés bgﬁWeen éuitqbly shaped rollers before the
step of bowders.rolling.

| The'Sﬁ?ip with tracks of materials is then cut
in pieces;_A sﬁrip of the kind shown in fig. 1,
having a width equal to the height of the desired
shield, is éut at é.pitch slightly greater than the
circuﬁference of the shield, along the dashed lines
in the diawing; in an alternative embodiment
illustrated in fig._ 2, the strip may be slightly
wider ,thén the désigned shield circumference, and
pieces are cut from. this strip at a pitch
corresponding to the height of phe desired shield,
along the dashed 1inés ih the drawing. In both
cases, the. piéces._are of rectangular shape, with
edges .raiti.o generally. comprised between about 5:!

and 15:1. _ _ - .
In the fihal step of production of the shields
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of the inventions, the pieces cut from the strip are
bent and closed in a ring-shape, by joining the
short edges of the piece. The joining may be
realized mechanically,_for instance by crimping, or
5 by welding. A;;hough it is possibler to obtain
various shapes of the shield cross-section, such as
the oval-shaped or square cross-section, the
préferréd embodiments are those shown in figures 5a
and S5b, respectively showing the shield 51 with
.10 circﬁlar cross-section and the shield 52 with
substantially recténgular cross-section.

In a_secand aspect, the invention relates to the
shields for lamps obtained by the process described
‘above. | |

i5 The actual shield to be produced depends on the
lamp to which it is destined; in parf._i,cular, the
amount of nateriéls, and thus the number and width
of the tracks to be deposited depend on the quantity
of wmercury releasing na;eriél_and getter material
20 which are required in the different 1amp$.

The mercury releasing_. materials are
intermetgl;ic. compounds of mercury with titanium
and/or zirconium according to the mentioned patent
US-3.657.589, in admixture with the copper alloys

25 enhancing the mercury release as described in EP-A-
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0669639 and EP-A-0691670 in the appiicant's'name.
For the :preparétion' and conditions of mercury
release'ffom these maéerials it is referred to the
above-mentloned documents These materials are
S preferably employed 1n powdered form with partlcle
size between 100 and 250 pm
The getter mater;al utilized“is preferabiy the
mentioned St 101 ai'loy, dlsclosed in the patent US-
3.203.901 to which reference is wmade as to
10 preparation and coﬁditioﬁe of use of the alloy. It
is also possible to'use thé'mentioned St 707 and St
198 alloys, whose prepa?atiohs and conditions of
utilizatioﬁ’ are de'.'sc'r:'i.b'ed in patents US-4.312.669
and US-4.306.887, respectively. Th.e particle size of
15 the getter material ie preferably'comprised between
100 and 250 pm. | |
In figure 4 ':th_ere' is shown a shield 40
manufactured by usiné'theIStrip'ofdfig. 1, wherein
the tracks are shown to be deposited in a
20 circumferential direction. The strip of fig. 1 is
cut. along the dashed lines with a pitch which is
slightly greater thaﬁ_the'shield circumference; the
piece thus obtained is bent as 'a ring and spot-
welded at points 41; thus forming a complete shield

25 40 bearing the tracks 13, 13 and 15 ‘on its outer
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surface 42.

_ Preferred embodiments of the shield according to
the invention are obtained starting frem the strip
of fig. 2 and shown in the figures 5a and Sb. At the
strip edges two areas 25, 25’ are kept free from
deposits of material and left available for the
final welding step of shield production. In this
case the strip is severed by making cuts with a
pitch corresponding to the desired height of the
shield, along the dashed lines of fig. 2. The

obtained pieces are then bent and welded at areas

25, 25’, thus obtaining shields in which the tracks

of the various materials are present onto the outer
surface 54 of the shield in a direction parallel to
the axial direction. The possible cross-sections of
the shields are numerous,_but.preferred are those

shown in figures S5a, in which a shield 51 of

~circular cross-section is shown, and 5b, showing a
'shield 52 with substantially rectangular cross-

-section. The use of the wide strip of fig. 2 is

preferred becauSe'in'ﬁhis case.a wide free area is
available for carrying out the weldings 53 as well
as free areas for welding the shield to the support
keeping it in position within the lamp.

The shape of shield 52 may result particularly
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preferred when obtained starting from a strip having

the crossusecﬁion éhqwn in5figﬁ 3. With the shield

52 having'éﬁ;eSSehciélly rectangular cross-section

it is possible to locate bends of the piece in areas

‘5 free from tracks of materials, thus preventing any

rigk at all of loosing particles, which could be

present duﬁing the-beﬁding. Of course, even though a

rectangulafgshiéid:dbﬁéihed"from'a*strip of cross-

section as shown ‘in f:.g 3 i$ preferred, all

10 combinations of shapes of the shield and cross-

sections of:the stgip'are pOSsiblélacccrding to the

invention; foftinStah¢e, it is possible to produce a

rectangular shield ‘starting from a strip having

notches 34, 347,.., but without seats 32, 32', ...,

15 or a shield of circular cross-section using a strip

without notches 34, 34‘,..., and with or without
seats 32, 32’,... on the outer face of the shield.

' In figure 6 there is illustrated a-cut-away view of

the end portion of a rectilinear lamp, showing a

20  shield of the im}'e'ntio__h. in its working position.

Lamp 60, electric'éonﬁacts 61 feeding the electrode

62 with electric power and a shield 63 fixed to a

support 64 are shown in the drawing.
The - 'shields of the  invention have wmany

25 advantages with respect:to those of the prior art.
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The main advantage is that with the shields of the
invention the mercury releasing materials are kept
 separate from the getter materials, thus avoiding
pdssible interferences in the _functioning of the

5 wvarious matefials; furthermore, with the shields of
the invention all the materials are rolled on a
Singlg face of the support, thus avoiding that the
two opposite faces are rolled as required for some
shields of the prior ért ~which aré of difficult

10 manufacture in practice.
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1. A prQéesé'fbr producing a device for mercury

dispensing, reactive ZQaSes sbrption and electrode

shielding'WiEhin fluorescent lambs,'comprising the

5 steps of:

10

15

20

deposiﬁing':a variable number of tracks of
powdéréd.méféury relééSing'mhterial and of one
or moreprWdéred'gutter materials on a single
face of a 'ﬁeﬁallic strip 5? a cold fdlling
operation such_that the diffefénce of mechanical
strain applied at two points symmetric with
respect to the central axis of the strip is not
higﬁer than 15%;

cutting the strip in pieces which a pitch that
is either slightly larger than the
circumference, or equal to the height, of the
shield to be préduced;

ring-shaping the piece of étrip and Jjoining
together the two short edges thereof.

2. Process according to claim 1 in which, in

case of &a non-symmetrical distribution of powder

tracks around the central axis of the strip, an

array of narrow rollers is used, each one applying a

different load to the underlying section of strip.

25

3. Process according to claim 1 in which powders

e
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of different materials are deposited on the strip in
such a way that tracks symmetrical with respect to
the central axis of the strip consistlof materials
having hardness values which are not different from
each other by wore than 15%.

4. Process according to claim 1 in which the
strip (10) has a width equal to the height of the
shield to be produced and wherein the strip is cut
in pieces of 1length slightly greater than the
circumference of the shield to be produced.

5. Process according to claim 1 in which the
strip (20) has a- width slightly’' greater than the
circumﬁerehce of the shield to be produced and
wherein the strip is cut in pieces of iength equal
to the height of the shield to be produced.

6. Process according to claim 1 in which one
face (31) of the strip is adapted to receive the
powder tracks by providing longitudinal seats (32,
32,...). |

7. Process according to claim 1 in which one
face (33) of the strip is adapted to locate bendings
by providing. 1longitudinal = deformations (34,
347 ,...).

8. A device for wmercury dispensing, reactive

gases sorption and electrode  shielding in

T
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fluorescent lamps, -_:_:__pmp;_‘ising a ring—shaped piece of
a metallic strip (:!_.:0.'.:. 2-.0_-; 30;), on a single face of
which there ére deposited tracks (13, 13‘; 23, 23’,
23”) of powders of .a mixture mercury releasing

S material/cgpper bagéd _promoting alloy and tracks
(15; 24, 24') of one or more getter materials.

'8, A device --accbrding to claim 8, wherein
materials simmetrically placed with respect to the
strip axis have ha__irdn_e_ss values which are not

10 different from each i__:t_he,r by more than 15%.

10. A device aqco_rdj_'.ng to claim 8, wherein the
tracks (13, 13’; 15) are d__eposited circumferentially
on the outer surfaé_e_ {54) 6_f the ring.

11. A device according to claim 8, wherein the

15 tracks (23, 23’, 23"; 24, 24') are deposited
parallel to the axial di:rec;:ion on the outer surface
(54) of the ring.

12. A device according to claim 8, wherein said

mixture comprises' the intermetallic compound Ti.Hg
20 and a mercury release ,' promoting alloy chosen among
the copper-tin alloys and .the copper-silicon alloys.

13. A device écc'or'di'n_g to claim 8, wherein the
getter material is an alloy of percent composition
by weight Zr 84% - Al 16%

25 14. A devite--a.écording to claim 11, having an
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esSentiéily ?eétangular cross-secéion, with deposit
areas for the mercury reléasing material mixture
and for the getter material which are essentially
plane and with bends which are located in the areas

5 free of said materials.

) A R



