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To all whom it may concern.

Be it known that I, Perer Coorer HEW-
11T, a citizen of the United States and rest-
dent of New York, county of New York,
State of New York, have invented certain
now and useful Improvements in Gas or
Vapor Electric Lamps, of which the fol-
lowing is a specification.

The present invention relates to starting
devices for gas or vapor electric apparatus
and for convenience the description an
drawings will be made to apply to gas or
vapor lamps, although it will be understood
that the same principles may be applied to
gas or vapor electric apparatus emp oyed for
an% purpose whatsoever. .

Still further for convenience, the inven-
tion will be described as applied to a U-
shaped lamp, although the shape of the ap-
paratus need not be confined to those illus-
trated and described.

In general the invention belongs to that
class of vapor electric devices wherein a
current may be initially passed through the
apparatus by way of a continuous con uctor,
without regard to the vapor column through
which the current is ultimately to pass.
This has already been accomplished by pro-
viding o path of mercury from one electrode
to the other inside the apparatus and, after
the current is established through such path,
the apparatus has been tilted so as to inter-
rupt the mercury path and cause & flow of
current through the vapor, such flow of cur-
rent being rendered easily possible by rea-
son of the fact that the negative electrode
resistance is locally broken down inside the
apparatus, after which the flow of current
easily takes place to the negative electrode
without the application of any abnormal po-
tentir! to the terminals. In the present in-
stance, the conducting path consists yartly
of mercury or other conducting fluid, and
partly of n resistance conductor. The re¢-
sistunce conductor is introduced between the
terminals of two liquid columns, the said
colnmns und the resistance forming n con-
tinuous conducting path from one electrode
to the other. [Indeed, the so-called liquid
columng may extend n very short distance
from the electrodes, pply just far enongh so
that a rupture ean {m wndo inside the ap-
purutus between the terinnls of the resis(-
gice conductor and the liquid at the olec-

-trodes. The rupture of this conducting path
takes place when the apparatus is tilted so
as to permit the mercury or other conduct-
ing liquid to flow away from the terminals
of the resistance conductors where they en-
ter the apparatus. It is found that the cur-
reaf, on the rupture of the original circuit
as described, will find its way through the
mercury vapor and establish a flow of cur-
rent through the apparatus. This can all
be accom{zh_shed upon a voltage similar to
that which is employed in the actual opera-
tion of the apparatus, without the applica-
tion of sny abnormal initial voltage for
starting it.

The tilting of the apparatus may be ac-
complished by automatic means or manuslly
as preferred, or as circumstances may dic-

tate.

Looked at from another point of view, the
resistance conductor described above may be
regarded as a shunt-circuit for the original
vapor resistance between the ends of the
mercury columns or between the electrodes
themselves. This vapor resistance, as is
well-known, is initia*ly very high at the
negative side of the circuit, and requires to
be broken down before current will pass
through the vapor. Such breakin down
occurs when the rupture takes place be-
tween the resistance on the negative side and
the mercury column on the same side. The
registance being once broken down the tend-
ency for the current to flow through the
vapor path is at once made og)emtive and as
the mercury column recedes from the termi-
nals of the resistance conductor, the flow
continues through the entire vapor path be-
tween the electrodes.

My invention will be understood by ref-
crence to the accompanying drawings, in
which—

Figure 1 is a side elevation of a mevcury
vapor lamp in the position which it oceu-
pies before starting; Fig. 2 is an end view
of the same looking townrd the right of Fig.
1; Fig. 3 is nu elevation of the Jamp in ifs
ywsition of operation; aud Figs, 4, B, undd 6
tllastrate modifientions.

Referring to the denwings, 1 ix 0 U-shaped
tube contutning columuns of merenry, 2 ntnl
3. These columng of mercury in the e
tive position of the lonp extend from lead:
wires, 4 nnd 5, vespectively, which extend

55

60

85

70

7%

80

1]

20

95

100

106



10

15

20

25

30

85

40

45

60

11

8o

¢ 939,012

into the respective electrode pockets, 6 and 7,
to lead-wires, 8 and 9, extending into pock-
ets, 10 and 11, near the yoke end of the tube
1. At this end, the tube is bent upward as
shown at 12, so that the mercury does not
pass over the bend, but terminates in the

ockets 10 and 11. Between the lend-wires
3 and 9 is mounted a resistance, 13, which
in the pesition illustrated in Figs, 1 and 2,
constitutes a conducting continuation of the
mercury columns 2 and 3.

The lead-wires 4 and 5 are suitably con-
nected with the poles of an electric source,
and when the circuit of the said source is
closed, & complete circuit is made through
the apparatus, say from the lead-wire 4 to
the mercury column 2, the lead-wire 8, the
resistance 13, the lead-wire 9, the mercury
column 3, and the lead-wire 5. .

The apparatus may be provided with trun-
nions, 14 and 15, on which it ¢an be turned
from a substantially horizontal position to
an inclined or vertical position, and a sprin,
or weight may be provided tending to hol
it in the position selected for operation.

The circuit havingbeenestablished through
the a%pnratus by way of the path already
described, the apparatus can now be tilted
on its trunnions, say, into the position illus-
trated in Fig. 3, whereby it will happen
that a rupture will be made between the
mercury columns 2 and 3 and the lead wires
8 and 9, respectively. The flow of current
will now pass through the entire vapor col-
umn including the bend 12, from the elec-
trode in the pocket 6 to the electrode in the
socket 7, or vice versa, as the case may be

epending upon which' is the positive and
which is the negative electrode, so that the
entire vapor column will be traversed by
current and will become lumineus in the
case of a lamp or will pass current for other
purposes in tge case of a vapor converter. I
generally provide supplemental pockets, 16
and 17, near the lower end of the apparatus
to receive the excess of 1nercury which might
otherwisebe present at the positive and nega-
tive electrodes in the operative position of
the lamp. The lead-wires § and 9 also ter-
minate in pockels, as alveady deseribed.

With the arrangement described, ouc of
the electrodes may be of salid material and
the other of volatilizable material, in which
cuse the solid elecirode would be so arranged
as to ijuct beyond the mercury in oue ar
the other of the pockets ¢ and 7.

Fig. 4 shows a partial view of a madified
form of apparatus, the cspecial feature he-
ing that of providing a Jonger vapor path
between the ends of the mercury columns 2
and 3. The bend 12 is here prolonged in the
genern] direction of the legs of the U-shinped
tube, whereby the vapor column is length-

ened os stated. Inustend of forming two
liquid columns extending from the eclec-
trodes, one terminal ofnt%e resistance con-
ductor may be connected directly with oue
of the electrodes and the rupture of the cir-
cuit may take place between the other ter-
minal of the resistance conductor and a col-
umn extending from the opposite electrode.

In Figs. 5 and 6 the yoEe end of the U-
shaped tube is twisted in the manner indi-
cated in the drawing so that the legs of
the U return upon themselves, thereby caus-
ing the bend to occupy a higher position
when the apparatus is horizontal than the
rest of the tube, and limiting the distance to
which the columns 2 and 3 extend in a di-
rection away from the electrodes.

The resistance 13 is connected as before
between the remote ends of the mercury
columns, and the action is generally the
same &s that already described. In this
figure are shown a spring 18 and a weight
19, tending to hold the lamp 1 in the posi-
tion selected for operation, namely, with
the left hand end above horizontaf to re-
turn the mercury to the proper electrodes
or receptacles.

In all the illustrated forms of the appa-
ratus, it will be seen that an initial path
from electrode to electrode is provided
through a resistance conductor. The resist-
ance is here shown as mainly exterior to the
container, but it may obviously be carried
across the bend inside the container, if pre-
ferred. Owin% to the presence of this ini-
tinl path for the current, the negative elec-
trode resistance which is usually present in
apparatus of this class is broken down as
soon as the current is turned on in the cir-
cuit including the apparatus.

In another application Serial Number
202,286, filed April 9, 1904, of which this
application is a division, claims ave made
upon the apparatus described herein.

I claim as my invention:

The method of securing a closed metallic
circuit between electrodes of a vapor elec-
tric apparatus, for the purpose of starting,
which consists in connecting the electrodes
by passing the starting current between the
electrodes within the container for a portion
of the way adjacent to the electrodes, and
for the remainder of the way more remote
from the electrodes passing the enrvent out-
side of the container.

Signed at New York, in the connty of
New York, and State of New York. (his
26th day of June A. 1D, 1905,

PETER COOPER LWL,

Witnesses
W, H. Carni.,

Gleonar . Srockminue.
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