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Té:all&bhém it may cozwerﬁ: o

" " Be it ¥nown that I, Peroy H. THoMAS,

a citizen bt the United States, and resident

“of East* Orange, county of Essex, State of.
“New. Jersey, have invented certain new and

. useful Tmprovements in Methods of Control-

10’
- and’ purposes. a serious’ disadvantage. On

ling” Vapor Electric Apparatus,-of which

“the following is a specification. -

" The lack of red rays in the spectrum of
the ‘mercury vapor lamp is for some uses

' “the-other hand, the economy of the mercury

- 18

“apor lamp is so great as to secure its .adop-

tion in places where the question of the color
of the light is of minor importsince. -

- "Some’of the simple and compound "gases

" give spectra’ that contain an abundance of
" red ‘rays whep they are made luminous by

20

‘of ‘energy which renders. their use 'in’ lamps

the passapé-of an.electric current. ‘These
gases, however, often require an expenditure

" practically prohibitive.” A combination of

‘the rays from mercury vapor and froin some
“other gas-might, however, afford an agree-
. 26

able hght and at’ the same time prescrve
reasonable limits of economy. "The difficulty

" ‘connected with employing some fixed. or
“compound gas in combination with mercury
vapor-resides in the fact that without specinl

-80

care or_special contrivances, the mcrcury

.vapor_i§ liable to be generated in excessive .
. quantities: and crowd out the ‘gases from :

the light-giving portion of the lamp. This
is partly due to the fact that in-the ordinary

“operation o&mercury vapor .Jamps, a con-
_siderable a !
_naturally. generated and that with lamps of

ount -of mercury -vapor is

the wusual construction . this vapor., passes
freely through all portions of the container..
‘Another reason why the mercury vapor is

‘likely to.dominate other gases in the light-

. F’iving portion of the lamp is that the mo-
e

45

ecular or atomic weight of mercury vipor:
is very great in comparison with most gases

and that when the natural mingling 'o? the .
‘mercury. vapor and other gases is disturbed, |
as by the discharge of an electric current, .
the lighter gas is likelv .to accumulate at one-|

- end.of the Tamp and to find difficulty in re-
50

turning to the opposite end where it might

mingle with the mercury vapor again. This. |

" tendency will be made clear by considering

‘55

the following facts. - Two gases are con-
sidered to be at the Same temperaturé when,
being separated by. heat-conducting parti-

Furthermore, two gases at the sam: pres-

‘of molecules per unit of volume. From this
it follows: that 'two gases having th: same

molecules ‘moving - at different velocities.
Considering the mixture of two gases within
a vapor electric apparatus, we may iinagine
‘that the current will be transmitted in the
form of rapidly moving very small particles.
‘These impinging upon the molecules of .the
gases cause them. to give light. The: parti-
cles will produce very different effect: upon
‘the small rapidly moving molecules > one
gas from their effect upon the heavy mole-

selective action by which the naturel uni-
formity of -diffusion. of gases is disturbed,

‘sult will naturally be-a difference - n' the
-relative quiintity “of light emission: from
‘what would be expected: from. their rlative
quantities. . This matter may, of cou:se, be
looked at in-a number of different wa s and
explained by other analogies. The above
serves to elucidate the particular phenom-
enon referred to. . :
The present invention relates to n.eans
whereby the spreading of the mercury vapor

istmined to a_certain extent and - eans
| whereby the lighter gas may be ‘mede to
i mingle wit". the mercury vapor at all times
1
t

during the operation of the lamp. Such is.

| the scope of the present invention ¢s ap-
i plied to the mercury vapor lamp. =

I In a still broader sense the inventio con-
1 templates the.substitution for merctry as
: the disintegrating-and reconstructibli.” sub-
stance within the lJamp, of a materia. such
as molten tin, the molecular or atomic
weight or the vapor-prescure of whose va-
por is considerably smaller than that 6." mer-
{ eury vapor for.which reason the tendency
to resist the mingling therein of a 1 ghter
gas is less marked. Since the density >f the

i
!
!
!

and heavy gases easier. In other worcs, the
| invention contemplaies using in .a_ light-
giving source gases”or vapors whict will
| more readily commingle than, for exsmple,
mercury vapor and the lighter gas. Saould

temperature and pressure are compcsed of

' cules of the, other gas, the result biing a-

the lighter gases Leing forced to the-more
‘' Femote portions of the -apparatus: The re-

through the body of the container is re-’

i
i vapor developed from molten tin is hw, it
i thereby renders the gistribution of the light

tions, one does not fake'heat from the other. 5

sure are known to contain the same rumber .
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nitrogen be selected as a fixed gas capable
. of developing red rays in combination with
the characteristic rays of mercury vapor,
the lighter gas might mingle more freely
-5 With the vapor of tinfthan it would with
the vapor of mercury. The relative pro-
rtions of the vapors and gases within the
ighting device may be varied by varying
the temperature of the device. By reducing
10’the temperature of the apparatus, the de-
velopment of mercury vapor, for example,
would be checked or made less copious,
while by increasing its temperature the
amount of vapor developed would be in-
15 creased. > , i
A still further adaptability possessed.by
the present invention is that it may be ap-
plied to the development of the peculiar
spectra of various fixed or compound gases
20 without the employment of a disinte, rating
reconstructible electrode. For example, with
a negativeieléctrode constituted of a material
which 'does'not harmfully exfoliate under
the influence of current passing through a
25 device of this character, a gas, such as nitro-
en, might be utilized as the sole medium
or carrying the current through the  de-
vice; or a miixture of gases ca culated to
produce particular spectra might be em-
i0 ployed in the container. I have found that
-, silicon and aluminum, w..n of proper.
- purity, may both be made use of as negative
~.electrodes 1n lighting apparatus _such ss is
... contemplated herein, and that no injurious
26 exfoliation takes place whereby the efficiency
of the apparatus is seriously affected. Ac-
cordingly, the present invention may be ‘ap-
lied to vapor lighting apparatus having as’
its negative electrode either .silicon or.
-0 aluminum or such other solid material as
does not harmfully exfoliate under the in:
fluence of the current, such negative elec-
trode- forming part of an apparatus con-
taining a fixed or compound. gas, or a' mix-
"5 ture of gases, introduced into the apparatus
during the process of manufacture and con-
stituting the sole path for the current in the
-completed lanp.
- I have shown my invention in the draw-
80 ings which illustrate some of the.means
%vﬁereby the various functions referred to
above are accomplished, . R
Figures 1, 2, 3 and 4, illustrate several
. forms of devices snitable for carrying out
55 my invention. _ S
Referring first to Fig.' 2, T show means,
whereby a lighter gas, such as nitrogen, may
be-introduced into the container of a lamp:
having inercury or some other disintegrating
30 and self reconstructing material as one of
its eléctrodes. In this ggure, 1isa container
of glass or other transparent material .hav-
ing an enlargement, 2, at. its top, and.having
o ptﬁer:-;?i'énlurgements_; 3. and .4, at different
65 points along- its length; sThepositive: elec-

‘

. I
trode in this instance is shown at 5, and the
same may be constructed of iron or other
suitable conducting material. , The lead-

said electrode within the bulb or enlarge-
ment 2. The negative electrode is located
at 7, and may be assumed to be composed of
- mercury. or molten tin. The negative elec-
trode is connected to the external circuit by
a lead-wire 8. The main portion of the
luminous part of the ,apparatus is located
between the enlargements 2 and 3. Between
the enlargenients 2 and 4, extends a com-
paratively small tube, 9, the purpose of
which . will be explained later on. This
figure of the drawings shows the lamp in
the process of manufacture, a tube 10 bein
joined to the bulb or enlargement 3, ang
serving as an inlet through which the nitro-
f;en .or other gas may %e forced into the
amp. After a sufficient quantity of gas has
been pumped in, the tube 10 may be sealed
off at 11, and the lamp. will then appear
without the attached tube 10. It will be
understood that the tube 10 is ‘connected
with' a suitable pumping apparatus which

sealing off the tube. . Assuming the lamp to
be sealed off and. completed and. assuming

that the proper current is applied to the
terminals: of ‘the lamp. throug% -

passing current ‘will mingle with the nitro-
gen -or ‘other lighter. gas, the relative pro-
portions. of . the jvapors and gases being de-
termined by. the amount of vapor generated
by the current and ..distri_b_utef
comtainer. .. .. 0T _

Owing to the construction of the container
“illustrated in Fig. 2, the ‘mercury or other

enlargements 4 and ‘3. Between these en-
largements a_narrow throat, 12, is located
which in itself chokes off the free passage
of the vapor into the container,: while the

[ denses a considerable portion' of the mer-

| bulb. The action of the bulb 4 is similar and
‘will have served to cut down the amount of
free mercury vapor-in the light-giving por-
tion of the container by condensing a por-
tion of it and allowing. it.to return to the
electrode 7.." By properly proportioning the
size of the bulbs 4 and 3 anﬁ of the throat 12,
.the “-amount of free mercury vapor.in the
light-giving’ portion of the container 1 can

other words, the relative proportions of the
mercury. Yapor and the nitrogen:gas, or

stable conditions,
tiopﬁ}fx‘pf_’“ thie .4

will, however, be disconnected by the act of

through the-

vapor generated passes into the light-giving.
portion of . the container through the two °

cury vapor which- fpasses through the said
t

wire, 8, supports or is connected with the
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} ‘the lead- .
wires 6 and 8, the vapors generated by the
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bulb 3, by reason of its cooling effect con- .

11&

12¢

be -cut ‘down to any desired amount, In .
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such™other: gases and ‘vapors as my ‘Le se- -
lected, may be under conitrol, bringing about .
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When. such stable conditions exist, the lamp
may be run upon a constant potential cir-
cuit and the spectrum of the combined gases
will appear, thereby counterbalancing the
insufficiencies of the mercury vapor spec-
trum alone. :

I have observed in practice a tendency for
the lighter gases to accumulate near. the
positive electrode or in other places out of
the influence of the current. This may be

counteracted to a great extent by means of

the tube 9, connecting the region near the
positive electrode with the part adjacent to
the negative electrode. The excess of nitro-
gen or other comparatively light gas in the
neighhorhood of the positive electrode will
find an outlet through the pipe 9 and will,
according to the law of the distribution of
gases and vapors, mingle with the vapors in
the part of the lamp near the negative. elec-

trode and thus supply the deficiency of gas

in that region. - ,

In Fig. 1, I show a single large bulb 13
just above the negative electrode, the func-
tion of the bulb being that of condensing
a large proportion of the vapors generated
from, the said electrode and preventing an
excess of such vapors from entering the

“light-giving portion 1 of the lamp.
80. -

Between the receptacle containing the
negative electrode ang the condensing cham-
ber above the said electrode, I may place
o constricted passage or throat which will
in the first instance choke off a portion of
the vapor from entering the bulb or enlarge-
ment above the electrode as illustrated, for
example, in Fig. 2. In other words, the
constricted path for the vapor developed
in the operation of the device may be ar-
ranged either beyond the first enlargement
or between the receptacle for the negative
electrode and the first enlargement or at any
other effective point or points. - :
Tt will be understood that the enlarge-
ment 3 'may be dispensed with or that any
number of bulbs or enlargements may be

utilized to secure the ends aimed at by the |

invention. o

- The employment of a considerable num-
ber of condensing chambers arranged along
the Iuminous co¥umq~is shown in Fig. 3,
where bulbs 14, 15, 16 and 17 appear, their

function beiug to control the amount of
. condensable vapor in the luminous

rtion
of the container arising from: the disinte-
gration of the negative electrode. Should
1t be desired to increase the relative propor-

tions of condensable vapor in the apparatus,’

* this can be accomplished by artificial heat-

g

ing applied to the negative electrode or to
iﬁg a%paratus as a whole. On the other
hand, the fotal light effect may be varied in
the opposite sense by introducing into the
lamp’ a relatively large proportion of nitro-
gen or-other gas. By providing a condens-

ing chamber near the positive electrode, or
at intermediate points, the operation of the
apparatus as producing a spectrum con-.
taining large quantities of red, may be im-
proved. Under some conditions it is found
that the relative proportions of (ifferent
colors may be controlled by the strength of
the current applied to the apparaius. In
some instances, I have used a compo ind gas
in place of nitrogen or other fixed gas, such
compound gas having -a larger atomic or
molecular weight than the nitrogen or other

acid gas, for example; and this gas may give
in’conjunction-with mercury vapor, a spec-
trum containing all the colors of.sunlight in
approximately the same proportion:. This
result is achieved with a .consilerabl
smaller expenditure of energy. and sompli-
cation of apparatus than is the case when
nitrogen is used. . .

In Fig. 4 I show a simple form of appa-
ratus in which the positive electrodc 5 may
be: of iron, silicon, or other solid riaterial
and in which the negative electrode, 7 is of
pure silicon or aluminum or other :uitable
solid material. In the container 1, I place
during the process of manufacture a gas
such as nitrogen; carbonic ac¢id gas, or a
‘mixture of gases, the single gas or 1nixture
being adapted to develop under the i1 fluence
of current,passing through the appar:itus'the
peculiar spectrum ‘of their class. [n this
way - the character of the light emi ted by
the lamp may be predetermined. - o

It will be understood that the tuje 9 in
Fig. 2 may be connected at one end to any
point where the non-condensable gises or
led thence to any other point in th« appa-
‘ratus where the condensable gases or vapors
are likely to be present in excess. ,

In speaking of condensable and nin-con-
densable gases or vapors in the jresent
specification and claims, reference is had to
comparative degrees of condensabili:y, one
gas being less easily condensed thin the
other. . I find that gases having hea
moleé,ular weight are generally mcre effi-
cient as sources of light. I have found that
a very effective means, under some condi-
tions, for assisting the elimination of the
excess of condensable vapor is the surround-
ing of a portion of the nﬁmparatus witl, water
or other cooling material. Under sorie con-
ditions, the cooling material, such as water,

12y be replaced by a forced draft of air or
other cooling fluid. :

into the apparatus; care should be t: ken to
‘avoid such as will be made active in & chemi-.-
~cal sense. in the presence of any of tie ma-
terials in the container. ‘

In certain divisional applications fled re-
spectively November 5th, 1904, Serial' Num-
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ber 231,482, and February 2nd, 1910, Serial
Number_541,542, claims are made upon the
apparatus described and shown in this ap-

- plication.

I claim as my invention:— ‘
1. In a vapor electric. lamp including an

exhausted container and a vaporizable cath-

" producing va

ode, said container including a light giving
portion distinct from the cathode chamber
in which light is produced through the ac-
tion of electric current on a ‘suitable gas, the
method -of operation which consists in pass-
ing cu;{int through a gas having the de-
sired spectrum, continuing said current into
a vaporizable cathode thereby continuously
r, opposing flow of said va-
por and condensing escaping vapor before

- 1t reaches the I(iﬁht giving path. - :
2. The method of combining the rays of

20

a gas or a mixture-of gases whose spectrum.
contains red with- the rays of mercury va-
por in a lamp, and preventing the domina-

- - tion of the characteristic rays of mercury
- in the resulting spectrum, which consists in

25

30

85

40.

45

introducing info .the lamp a definite quan-

tity of a gas, and limiting the free passage

of mercury vapor to the light-giving col-

Aamn. .

.3, The method of securing a proper op-
erating mixture of gases having different
spectra for the purpose of producing a pre-
‘determined luminous effect under the influ-

ence of electric current, one of the said.

ases being condensable and, the other non-
condensable, which consists in providing a
definite quantity of the non-condensable gas
in a container and controlling the amount
of condensable gas by mechanically or

physically limiting the supply of said_gas

within any given portion of .the container.

4. The method of securing a proper op-
erating mixture of gases having different
spectra for the purposes of producing a pre-
determined luminous effect under the infiu-
ence of electric current, one of the said
gases being condensable and the other non-

-condensable, which consists in controlling

- the supply of condensable gas by regulating

50

55

60.

6b

the temperature of the apparatus. -

5.- The method. of securing a proper -op-
erating mixture of gases having different
spectra for the purposes of producing a pre-
determined luminous effect under the influ-
ence of electric current, one of the said gases
being condensable and the other non-con-
densable, which consists in regulating the
supply of condensable gas by controlling the
temperature of the apparatus and limiting
the free
throu'%h the container. .

6.

he method of securing a_ propé_x-i'”dpéiiéf" '

1,008,30T

‘gases being condensable and the other non-

condensable, which consists in supplying a
definite quantity of non-condensable gas to
the apparatus, supplying "condensable gas
thereto and controlling the supply of said
condensable gas. by regulating. the tempera-~

‘turé ofythe apparatus and limiting the free

70

passage Of£iné condensable gas through the

The method of sécuring a proper com-’

ap?aratus.

mingling of a non-condensable gas capable

75

of developing additional rays with mercury

vapor in a vaper lamp, which consists in
supplying a definite quantity of the non-
conidensable gas to the lamp, de'velopinﬁ the
merenry vapor from a mercury electrode in

the lamp and limiting the free passage of
| the mercury vapor through the light-giving

column. y
8. The method of securing a proper min-

‘gling of a noncondensable gas capable of

developing additional rays with mercury
vapor in a vapor lamp, which consists in
supplying a definite quantity of the noncon-
densable gas to the lamp, developing the
mercury vapor from a mercury electrode in
the lamp and controlling the amount of
mercury vapor developed in the lamp by
regulating the temperature of the lamp.
9. The method of securing a proper op-
erating mixture of gases having different

spectra for the purposes of securing a pre- -

determined luminous effect under the influ-
ence of electric current, which consists in
introducing a plurality of gases differing in
molecular weight, passing current through
said gases for the purpose of obtaining light
therefrom and resisting the tendency of the
gas of lighter molecular weight to be re-
duced below the normal amount in the path
traversed by the current by providing an
escess of said gas in the non-operating con-

dition.. . o

10.- The method of securing a proper op-
erating mixture of gases having different

- spectra for the purposes of producing a pre-

determined luminous effect under the influ-
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ence of electric current, which consists in -

exposing to the passage of current between
the electrodes a mixture of a plurality of
gases having. different molecular weights
and opposing ‘the natural relatively greater
tendency of the gas of heavier molecular

weight to remain in the current path by re-

ducing the relative quantity of said heavy
gas in’ the non-operating: condition below
that required for the proper light spéctrum

. in the current path during operation.
assage of said condensable gas{' 11

‘oting mixture of gases having different | pass

spectra for the purposes of producing s pre-
‘determined luminous effect under the in-

>ﬂue’n¢e of electric ‘current, one-of 'the said -
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path by successively and repeatedl
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said condensable vapor-in the light giving
apply-
ing the process of condensing and throttling
to the condensable vapor between the point
of generation and the light giving path.
12: The method of predetermining the

. spectrum to be given by a vacuum electric

apparatus, which consists in inclosing with-
in the vacuum.chamber definite quantities
of permanent gases in-proportions adapted
to give the desired. spectrum and supply-
ing in a non-operating condition an excess

of a gas -having a rélatively high dispersive.

tendency under the influence of electric cur-
rent, said-eycess being sufficient to main-
tain in the light giving path the normal
proportion of said gas in tE
dition. . .

13. The method of getting a definite qual-
ity of light from an electric apparatus con-

- taining a gas or mixture of gases giving

. 30

_ negligible quantity.

the desired spectrum, which consists in pro-
ducing light by the passage of current
through the apparatus,-through. the action

5 of said current producing a condensable gas,’
said gas not being required-as a light giving

medium’and reducing: the quantity of sai
‘unnecessary gas in the vapor column to a

= [y .

- 14. The niethed of preventing the domj-
nation of ‘a spéctrum’ .of 'a given electric

"lamp by a production in éxcess of a con-

" densable vapor-from a vaporizable electrode.
-through the action’ of the ‘cuirent, which

'35

consists in passing current through the ap-

Faratus, causing said current to produce |
li

ght within the apparatus through the ac-

. tion of a suitable gas and operating.a por-

45

55

tion of the apparatus in ~ontact with the

. condensable ‘gas at a temperature at which-
.the vapor tension.of said condensable gas

is adapted <o the normal production of light.

15. To—a gas electric lamp containing a
mixture of gases in which there is a tend-
ency for too large a quantitv of one gas to
collect in a portion of the light-giving col-
umn, said gas being condensable the method
of getting the proper spectrum. which con-
sists -in nperating the light-giving portion

of the clectric lamp at a temperature low

enough to reduce the partial pressure of any
condensahle gas which tends to excess be-
low the-farmful point. T

16, In aniglectric lamp in which a‘ mix-
ture of a condensable and noncondensable

" gas is utilized for a production of light of

‘60

a ‘definite spectrum. the method of opera-
tion -which . consists in- passing current
through the lamp thereby accumulating an
excess of a noncoridensable gas in one loca-
tion out of the lizht giving path. returning

. said accumulated gas into the light giving

path and generating a condensing - vapor
from a negative electrode within the lamp.
17. The method of opérating an electric

e operating con--

B

lamp in which current excites light :rom a

suitable mixture of one or more noncon- .

densable gases with a condensable gas, which.
consists in passing current through the light
giving portion of the lamp, causiny said
current to produce a circulation of 1 non-
condensable gas through 'a closed peth in-

cluding said light giving portion anl gen-~

erating and’ condensing a condensable-gas

from an electrode within said lamp. .
18. In-a vapor electric lamp, the method

‘cf securing high efliciency and ligh: of. a

70

75

proper spectrum, which consists in seuring .

a mixture of mércury vapor and & gas '

adapted to supplement the mercury.spec-
trum and having a relatively large mal2cular

80

weight. and passing current. through these -

‘gases in a suitable container. , : )
19. The method of securing a prope - mix-

ture of gases having definite spectra in.-an
electric Jamp, which consists in pro-iding
the proper proportions of said gases in th
current pat{x to give the desired spectrum,
and providing out of the current pith-an
excess of each gas corresponding in quantity
to its molecular weight to maintain the said
desired proportion. ‘-
20. In an electric lamp rel

spectrum on the. character of the gas .or

gases in the light giving portion, the n ethod !

ing for ts

85 .

90

95

of operation which consists in passin; clir- -

rent through the light giving portion, there-
by produting light »a.ncgl generating by said
current from a cathode in said lamp a_ disin-
tegrated nonvaperizable material. . - -
21. The method of securing-a proper com-
mingling of mercury vapor and
adapted to develop red rays inder the.in-
fluence of an electric current, which ccnsists
in ‘combining vith a mercury vapor, a gas

100

gas

105

adapted to develop red rays and having a .

relatively high molecular weight, anc. pre-
venting the domination of the spectrim of
this material in view of its heavy molicular

"weight by limiting the relative quant: ty of
said material .in correspondence with said .

molecular weight, : . -

22. In a vapor eléctric lamp comp:ising
a container,. electrodes therein and . gas
therein adapted to develop a suitable spec-
trum under the influence of eleetric ctrrent

traversing the same, the method of cpera--

tion which consists in including a %u table
gas in the light giving portion of aa1 ex-
hausted container passing current {here-
through. maintaining a vapor in another

portion of said.container passing the cur-

rent therethrough and preventing diffusion
between the gas and the vapor.

- 23. In an electric lamp in which light of *

a definite spectrum is -produced by tle ac-
tion of current on a suitable mixture o} gas,

‘the method of operation which consiits in

passing current through the light giving
portion of the lamp, t%ergby_wcnmn% Ming
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a noncondensable gas at one end, returning

said gas out of the.current path at the other
end of said light giving portion and’gener-

-ating and condensing vapor from an elec-.

trode with said lamp. ‘
'24. The method of manufacturing vapor
electric lamps adapted to produce & desired

spectrum by the combination of one or more’

‘permanent gases with a condensable gas,
which consists in connecting the apparatus
to an exhaust pump, removing the air there-
{rom, introducing into the apparatus a defi-
. nite limited quantity of permanent gas,
adapted to produce the desired spectrum
under operatin, :
the apparatus from the pump and from the
supply when this quantity of gas has been
introduced. . e :
25. The method of controlling the quan-
tity of the condensable vapor in an electric
lamp optrating through the properties of
a mixture of condensable and permanent
gases, which consists in.introducing quanti-
ties of the gases at least sufficient to produce
the normal operating quaiitities of each, the
condensable gas only being in excess and
eliminating the excess of said- condensable

| 1,008;801

conditions and sealing off.

" Witnessess =t i L e

T

]

Sas by externally cooling to produéé» a con-

engation of a portion of said condensable
gas.’ . o Tn o o 30
- .26. The method of preducing a predeter-

.| mined luminous effect by means of a gas or -

vapor electric apparatus ‘contai‘nmf ‘as one
of its electrodes a conducting liquid capable = .
of ‘being volatilized and ¢ondensed under 35
the influence of- electric current and -also
containing a gas .or vapor other than the
one which is developed from the conducting
liquid under current influénce, which con- -
sists in starting the apparatus by any ap- 40
proved means and condensing.all or a por-.
tion of the vapors developed -from the de-
scribed electrode at or near the point of
development, thereby permitting current to-
pass mainly' through: the said other gas or 45
vapor and: developing its. characteristic
light. - .0 T hg L '

‘Signed at New York, in. the county of

New York and State of New, York, this-8th
_day of February A: D. 1904, : -
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