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My inventmn deals with an e]ectrlc discharge .

tube which may be energized with either alter-
nating or direct current and which is provided
at each end with a cap which is of one of two
types. A cap of the first type, which I shall
name hereafter the “neutral” type, is such that
when plugged into its corresponding socket the
contacts of the cap continue to he connected to
the same contacts of the socket irrespective of
any turning movement of the tube around its
Tongitudinal axis relative to the socket. A cap of
the second type, which I shall name hereaiter
the. “compulsory” type, is such that it can only
be inserted into its corresponding socket in one
particular way and when so inserted, the tube
to which the cap is attached cannot be rotat-
ed about its longitudinal axis relative to the
socket.

When direct current is used for energizing a
usual. type discharge tube provided with two
thermo-emissive -electrodes, for instance a low-
voltage fluorescent lamp, the rapid formation of
a black spot on the envelope of the tube, in the
neighbourhood of the positive electrode is noted.
This. spot is brought about by the deposition of
the thermo-emissive materials of which this
electrode is composed. The materials are va-
porized from the electrode as.a consequence of
the high temperature to which the latter is sub-
jected when it functions continuously as an
anode.

Discharge tubes have been made with a
thermo-emissive cathode at one end and with
a cold anode at the other end; these tubes do
no exhibit the a,bove-mentmned drawback bub
they may not be employed on alternating cur-
rent and in use with direct current care must
be paid to polarity when the tubes are connect-
-ed up, since they may not be turned around end
for end, as the reversing of the electrodes oc-
casioned thereby, would prevent them from work-

It is an object of the present invention to de-
vise a discharge tube which overcomes the draw-
‘backs mentioned above. According to the pres-
.ent invention there is provided an electric dis-
.charge device comprising a gas-filled tube, a cap
at each end of the tube, both of said caps be-
“‘ing of one of the types specified and each being
-associated -‘with a thermoemissive electrode and
-8 cold electrode, said electrodes being disposed
within the tube close to each other and being
«electrically connected to separate contacts of the
‘associated cap, each of said contacts being ar-
ranged for co-operation with a particular con-
tact of the sockets into Which the caps are m-
tended to be fitted. .

(]

10

15

20

25

30

35

40

45

50

65

2

. Preferably, each cold electrode is treated to
remove gas therefrom prior to its being mount-
ed in the tube. In this way treatment of the
electrodes after mounting - is avoided. This
makes the manufacture of the tube appreciably
casier and eliminates the necessity of having to
use a high-frequency device for heating the cold
electrodes during manufacture.

The cold electrode is located preferably sub-
stantially in a plane at right angles to the lon-
gitudinal axis of the tube and not further dis-
tant from the corresponding cap than the point
of the neighbouring thermo-emissive electrode
the farthest away from this eap. In this way,
the cold electrodes shut out very little radia-
tion and do not change the length of the dis-
charge path.

-For a better understanding of the nature of
the invention and to show ‘how the same may
be carried into effect one constructional form
thereof will now be described in greater detail
with reference to the accompanying drawings,
in which:

Figure 1 is a longitudinal section of an elec-
tric discharge tube, provided at each end with
a cap of the “compulsory” type,

Figure 2 is an end view of the tube, showing
the cap utilized in this embodiment,

Figure 3 is a transverse section of the tube,
showing the arrangement of the electrodes lo-
cated at the left end.

Figure 4 is a longitudinal section through one
end of an electric discharge tube provided with
caps of the “neutral” type.

The discharge tube represented on Figures 1,
2, 3 is provided with an envelope ! coated on the
inside with fluorescent materials and contain-
ing argon under a pressure of several milli-
metres of mercury, together with a small quan-
tity of mercury. At the left-hand of the en-
velope (as seen in Figure 1) .are placed the
thermo-emissive electrode, or cathode 2, con-
nected .to the cap contact 8, and the cold elec-
trode, or ancde 8, connected to the cap con-
tact 8. Similarly, at the right-hand end are
placed the thermo-emissive electrode 4 connect-
ed. to the contact 10, and the cold electrode 5
connected to the contact {I. Each thermo-
emissive electrode 2 or 4, is constituted by a spiral
of tungsten wire coated in the known way, with
alkaline earth oxides. “Each cold electrode 3 or
9 is a small metal plate in the form of a slightly
curved seégment. The plate is placed so that the
chord thereof is'near the neighbouring thermo-
emissive electrode and approximately parallel
to the axis of the latter (see Figure 3). ‘The
average plane 6 or 1-(Fig. 1), of each cold elec-
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trodé i§ at right angles to the longitudinal axis
of the tube and a little nearer to its correspond-
ing cap-than the:axisof the neighbouring thers
mo-emissive’ electrode;. For a .discharge: tube
in which the normal working current is 0.5 am-

pere, use may be made, for instance, of cold:

electrodes of which each face has a surface area
‘of 1.5 sq. cm.
Each cap of the lamp is-provided;.in-addition

to the two contacts 8 and 9% or-:i8-and: I, with-a-
small insulating piece {2 that:separstés-and-holds:
The insulating piece™ {2 has:a-
projecting portion which can- co-operate with-a.
corresponding recess in the soeket inito which the
cap is intended to be plugged. This. projection:

these contacts.

and the corresponding recess determine the’ cor~
rect manner in which the cap may be plugged
into the corresponding socket.
this projection, it is not possible, for example after
havmg Withdrawn'the tube’ from’ the:sockets into
which-it’ wag* properly inserted, to turn:the-tube
By a half-revolution about its longitudinal axis
then to-put it'back into'the sockets;an’ operation
that would have the result of connecting the
cathodes to-the contacts of the sockets interided
for theadodes and'vice versa. On-the o’cher hand,
the tube may be- thhdrawn, turned” through 2
Half-revolution: about dn’ daxis through the certre
of the tube" and” at’ right angles to the plane of
Flgure 1, "whereafter the: caps may Be irserted
ifito'thie sockets ;-this operation replaces orie cath-
ode by the' other 4nd one' anode by the other.
‘Use'may be migde of the séme sockets' for erier-
gizing by direct’ cutfrent and by alternating cur-
rent but the-coriductors from the-device feediry
'the tube (1 e. the current supply and the stabi-

of the socket in both cases: For the diréct- cure
Tent, the socket contact con'espondmc to- the
contact '8 is coninecéted, for instarce; to the negs-
tive conductersnd the cofitact corresponding to
the contact 1(.to the positive conductor. For
etiergizing with ‘alternating cirrent, one of the
conductors is connected to the socket contact cor-
responding to the coritect 8; dnd the other to the
contact” cohesponding to" the' contact. 0.

Figure 4. reprégents' the right énd of 4n electric
dischsrge tube provided with caps of the “fieu-
tFal" type. “The cay, the Torigitudinal® section of
which ‘is shown. on this figure; corip¥ises an ifi-
stilatins plece 15 60 the énid of wHich Is moutited
o brass capsule 18, afid between. this cdpsule dnd
the flange of piece 15, is fixed" o brass ring 13
codXisl with ¢apsiile. 4 and piece 15. 'THese metal
pieces 12 and {4 are the contacts of thé cap. On
both ends of the tuke, the contact picces of the
same kifid: éapsule or ring, afe dontiectéd ta elec-
trodes of the same type: cold or thermoemissive.
This fesults in egch contact of thé sockéts, ini
whHich are placed these ¢aps, rémaining conriécted
to an électrode of the same type wheén the famp
i turried enid for énd; moresver, the form of" ‘the
contacts ¢ llows the tube to be turnied arourid its
Ioiigitudingl axis While leaving thé same cdp 6on-
tacts’ together h thée same socket contacts.

With alternatmg current, thé éold electrodes,
of which Use is not made 8s main electrodes, may
be: employed as auxmary electrodés inténded to
facilitate the-sterting of the dlscharge

Nurmierous changes may be made, of .course;.to
the device as described without going outside the
scope-of the invention. - More particularly, the
&é4p as illustratéd may be-replaced by a cap of
gnother: pattern, of standard or hew type, pro=
yidéd However that, on the ohe hand; the tuining
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of the tube round its longitudinal axis is not

possible, or does not change the electrode con-
neeted: to. the: socket centact: in question, and
that; on the.other hand, the:turning round of the
tube end for end is possible, but may be executed
only for the position that puts each electrode in
the position of another electrode of the same type.

The invention applies equally to discharge tubes
of-which the-envelope is not in the shepe of an

.elongated-cylinder, for instance when it is made

of:a long-tube-and:bent in the shapeofa Uorasa
spiral. -

What I claim is:

1. An electric discharge device comprising, a
rectilinear: elongated gas filled tube provided at
egeh- end with an electrode of the thermoemis-
sive kind and with an electrode of the cold kind
disposed within the tube close to each other; two
caps respectively fixed to the ends of said tube,
each of said‘caps being provided with-a-plurality
of contact surfaces having-thie form of surfaces
of revolution-having a common' axis and being
located in the prolongation of the tube. in the
axigl direction of said‘tube; and at each end:of
the tube-a connection between the thermoemis-
sive electrode of that-end'and one contact surface
of the-cap of that end and a connection between
the cold electrode of  that end and: another con~-
tact surface of said end, each of said-electrodes
being connected toonly one-of ‘these contact sur-
faces, those-contzets of the two: caps which are
placed in -the same: position relatively to the
other parts of the corresponding cap being con-
nected to an electrode of the same kind.

2. An electric- discharge deviece comprising, a
rectilinear- elongated gas: filled tube provided -at
each end with an electrode of the thermoemis-~
sive kind and with an electrode-of the cold kind
disposed within-the tube close to each other; two
caps respectively fixed to the ends-of scid tube,
eachr of ‘said-caps being provided-with a plurality
of contact surfaces having the form of surfaces
of revolution having a common axis: and being
located  in the prolongation of the tube in the
axial direction of said tube; at ezch end of the
tube a connection between the thermoemissive
electrode: of that end dnd one contact surface: of
the cap of that end gaid & connection between the
cold- electrode of' that end darid another centact
surface of said end, each of said electrodes being
conriected to only one of these contact surfaces,
those contacts. of the two caps which- dare placed
in the same position relatively to the-other parts
of the corresponding. cap being connected to an
electrode of the same kind; and: each cold elec-
trode being substantially: Jocated in a plane at
right. anigles to the Iongxtudlnal axis of the tube,
thigt point of said cold electrode that is furthest
from the ¢ap provided with the corttact connected
with said electiodé beifig rot farther from the
latter than that point of the thermoemissive. elec-
trode coninected with another contact of the same
cdap-which is fiirthest dway from said cap.
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