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(No model,)

To all whom it may concern:
Be it known that I, Danrer McFARLAN

- MoogrE, a citizen of the United States, and a
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resident of Newark, in the county of Essex

tain new and useful Improvements in Electric

Tube-Laghting, of which the followmg 18 a

epeelﬁeetlon

My present mventlen relates to svstems of
lighting wherein the illuminating agent i$ a
column or body of any suitable gas—as, for
instance, air rarefied or having any desired de-
gree of gaseous tension suitable for the gas
employed and rendered luminous by meéans of
electricenergy applied to the terminals of said
column and passed therethrough in any de-
sired way.

The prmelpel object of my invention is to
permit the.practical operation of lamps of the
general character specified with greater econ-
omy and a higher density and steadiness of
light in the luminous column than has hereto-
fore been secured, to which end my invention
consists in the combmatwn as hereinafter-de-
scribed, of a Jamp eompose‘d of a sealed tube
or receiver,of glass,having internal electrodes,
a proteetwe casing and transformer, Whose
seconderv termmale are contained in seld cas-
ing and are there in immediate union with the
leadmg-m wires or conductors for the lamp.

The invention is designed also particularly”

as an 1mprovement upon the system of light-

‘1ng set forth in my prior patents, Nos. 702,314
and 702,315, and dated June 10, 1902, ‘and

wherein I hwe descrlbed the use ef an elon—
gated translucent tube or receptacle contain-

1ng the gaseous body and provided with suit-

| able conducting-caps, which are located in a
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suitable protective case or cabinet or other-
wise protected from interference and are in

direct connection with-the source of energy,

such as a transformer (in the case of the sys-
tem set forth in Patent No. 702,315) dlsp_ens—
Ing with the use of high-potentiel distribut-

- Ing-wires to carry the high-potential currents

which 1t is desirable to use for lights of this

“character and in contradistinetion to distribu-

tion of the electric energy distributing the
gaseous 1lluminating-column.

In the pr lor patents before referred t0 L

‘have set out the use of conducting caps or ter-
‘minals which are applied to the exterior sur-

taces of the tube containing the gaseous illu-

'mmatmﬂr agent.
and State of New J ersey, have invented cer- |

" My present invention has for 1ts object,
among other things; to overcome certain ob-

Jections which are incident to the use of the

55

system when organized in the special manner

1llustrated and epemﬁcally described in said
prior patents, and to increase the length of the
illuminating-column, which it is practicable

to employ aeeordmﬂ' to the system of my Pat-
ent No. 702,315, and to diminish the length of

the termlnals used in accordance with my Pat-

ent No. 702,314, while at the same time se-
curing mereesed economy and efficiency, as
well as other advantages. In practice I find

6o

that with a system as described in said pat-

ents the provision of a conducting-cap of suf-
ficient area makes it necessary to employ a

very considerable length or amount of tubing,

which 1s covered by the cap and is inclosed in
the protecting cabinet or casing. Such cap
1S not only 1n a large measure ob]eetlenable
because there is a great length of gaseous col-
umn which is not utilizable as a source of

70
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illumination, but, moreover, the size. of the

protective wall poeket Or casing may in some

cases be an undesirable feature of the system.

Moreover, owing to the lossin the transfer of
energy from the exterior cap through the
walls of the inclosing tube a practical hmlt 1S

soon reached to the length of illuminating-

section of tube, which it is ‘permissible to em-

ploy, because of the large size of inclosing cas-
ing or else because of the extremely hlgh vol-

tage which would be requlred

My present invention is designed to over-
come these objections, so as to make it per-
missible touse inclosing cabinets or pockets of
very small dlmensmns and, moreover, to op-
erate the system with smaller potentials and
to extend or increase the length of illuminat-
ing-column which may be operated from the
source of electric energy of given potential.

My invention is alsoof great advantage in
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respect to the exhaustion of the tube prior to

‘the introduction of the desired gaseous ele- .
| ment, because I find in practice that it is not .

necessary to produce so- complete an exhaus-.
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tion as is required when the electrodes for the
tube consistof conducting-capsdescribed inthe

prior patent before referred to, and also that:

the exhaustion may be more quickly effected,
because the whole volume of the tube is less.
One part of my present invention consists,

‘substantially, in the employment for the lu-

minous tubes of my previously-patented sys-
stem, of internal electrodes of such area and

construction as to permit the use of electric

currents of high potential and volume, as
hereinafter described, said tube having its
terminals in direct connection with a suitable
source of energy and 1nclosed with the termi-
nals of said source in a suitable protective

cabinet or pocket, as set forth in said prior

patent.

Tam aware that it hasbeen before pmposed
to use internal electrodes for a Geissler tube
or similar tubes wherein the column of gas
inclosed in glass 1s caused to glow by the ac-
tion of the currents passed from one electrode
to the other.
entirely unsuited to the purposes of my pres-
ent invention and differ radically from the
licht-giving source employed by me, because,
in the first place, the construction of the elec-
trodes and the manner of mounting the same
in such prior devices was such as to prohibit
the use of electric currents of large value,
owing to the tendency of the current to seek
the conductor carrying the electrode at the
point of sealing in the glass envelop and to
destroy the seal by melting down the glassat
the point of sealing. The absence of protec-
tion at this point of itself renders such prior
devices unsuited to my present invention,
but, moreover, the area of the electrodes in
such prior lamps was totally insufficient to
carry the energy required to secure any con-
siderable density of light without destroying
the seal. When, therefore, in my present
specification I speakof ‘" internal ” electrodes,
it is to be assumed that I mean electrodes of
such character as to permit the operation
with a luminous. density much greater than
that possible with internal electrodes such as
before employed with Geissler tubes.

In carrying out my present invention the
tube may be provided with electrodes of va-
rious forms or character. Thus, for instance,
the electrode may be one which although of
restricted area has a leading-1n wire and con-
nections suitably protected against the attack
of the electric discharge, or said electrode may
be of large surface areaand form an internal
coating for glasssurfaces within the lamp and

" be 1n proper electrical connection with or

-~ 6o
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form, in effect, an extensionof the leading-in
wire. It is to be understood, however, that
this particular form of electrode last specified
1s made the subject of claims 1n my applica-
tion for patent filed of even date herewith
and 1s one applicable not only to tubes of the

character required in my system of illumina-

Such prior lighting devicesare

755,306

tion described in the patents before mentioned,
but also to other kinds or forms of hmps
wherein the illuminating agent is a body of
oas excited to lummosmy by the passage of

| electrlc currents.

In the accompanying dI&WII]D‘S Figure 1
illustrates in perspective my 1mpr0ved Sys-
tem of lighting as employed in illuminating a
room or contained space of any desired size,
the portions of the apparatus from which
either fire or shock could possibly result by
contact being. shown as located in a cabinet or
pocket, the walls of which appear in vertical
section. Fig. 2 is an enlarged horizontal sec-
tion through the end of a lamp containing one

electrode of one of the forms that may be used.

Fig. 31is a similarhorizontal section through a
tube having amodified form of electrode. Fig.
4 is a section of still another form; and Fig.
5 1s a section on the line z 2, Kig. 4, looking
in the direction of the arrow or into the open
end made by such section. Fig. 6 illustrates
another form of electrode. Fig. 7 shows in
dotted lines the form which the tube may take

when used 1n a light-giving unit adapted for

attachment to a support, and also shows in

plan the apparatus shown in Fig. 8. Fig. 8
shows said lamp in side elevation as supported
in place in a suitable fixture and combined

with a transformer in accordance with my in-
vention, parts being shown in side elevation
and parts in section.

Referring to. Fig. 1, 2 indicates the trans-

Jucent tube distributed as described in my

prior patent, No. 702,315, and which may be
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of glass or other suitable translucent non-con- _
ducting material adapted to form an air-tight

inclosure for its contents. The ends of said
tube are brought to and within the pocket or
casing 3, made as described in said patent or
in any other suitable way and containing the
terminals 17 of any suitable source of electric
energy—as, for instance, the secondary coil
of a static transformer 6, whose primary 1s
supplied by current of any proper tension
taken from any desired source.

16 indicates the exterior portion of the lead-
ing-in wires or conductors, which are sealed
in the ends of said tubes in the well-known
way and pass the energy to and from the 1n-
ternal electrodes of the gas-containing tube
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2. These conducting leading-in wires, which

for the best operation of my system should
be of considerable electric potential, are lo-
cated within the protecting wall or inclosure
containing the terminals 17 of the same high
potential and are joined to said terminals 17
in any desired manner. The inner ends of the

tube may, if desired, be supported within the
cabinet or pocket by clamps 15, securing them
against a cross-bar 14, as descrlbed in mV sald
prior patent. -

In order that the 1nternal electrodes may
pass energy of the desired amount and poten-
tial properly to the gaseous contents of the
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~ tube for carrying out my invention, they majr

10

I5
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be constructed as will be now described, al-
though they might be otherwise formed. It
1s assumed 1n the present case that the elec-
trodes-at both ends of the lamp or tube are
of the same kind, thus best adapting the lamp
for use with alternating currents. It will be
understood, however, that said electrodes

‘might be of different kinds at said ends re-

spectively, as would be preferably the case if
a continuous current were used. Insuch case
one electrode should be constructed especially

with reference tothe fact that itis at all times

a positive electrode and. the other with ref-

erence to the fact that it 1s atall times a nega-

tive electrode.

Referring to Fig.
shown-as of composite character, one portion
11 consisting of two or more coneentric tubes
or cups of suitable material set within one

- another and fastened together by a screw or

30

~of the outer cup and fastened between the
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other means to a suitable metal block 13 in
which the leading-in wire sealed in the glass
at the end of the lamp terminates. The other
portion 12 of said electrode comprises a struc-
ture adapted to provide a large number of

points for the reception of the electric dis-

charge and securely attached in any desired

way to the other portion of the electrode or
This portion 12, as shown,

to the block 18.
consists of a number of wireslooped through
holes in a disk 20, inserted into the bottom

cups. The cups or similar part afford alarge

superficial area for the passage of the current

trom the electrode to.the gas when the tube

‘1s operated by alternsting currents and said

electrode is at any instant the positive elec-

trode, while the wires afford a large number

of discharge points or edges at the instant

that said electrode is the negative electrode.

By this means said electrode may maintain

itselt at a comparatively low temperature and
will not readily disintegrate. This general

form of the portion 11 of the electrode is the

same as thatdescribed in my prior application,
Serial No. 106,134, filed May 6, 1902, with the
~exception that I have combined therewith a
‘structure designed to afford a larger number

of discharge points or edges than are afforded
by using simply & number of cups or cylin-
ders as described in said prior application,
thus permitting it to operate both as a posi-
tive and anegative electrode, which it must do
when the gas is excited by alternating cur-
rents. = S s

The material from which the electrode is
constructed may be of any desired kind.
Preferably I employ aluminium for the elec-
trode; but I might use iron, which should be
pure Norway iron treated previously to its

1insertion in the lampby burning it at a white

heat in a Bunsen flame, then boiling for sev-
eral hours in hot water, previously to which it
1s scoured with a suitable alkali to clear it of

3

oil, then baking in an asbestos oven to dry'it,

and finally dipping in alcohol and firing in a-

flame to burn off any remaining oil. .
Fig. 31llustrates another form of composite
electrode adapted to perform the dual func-
‘tlon of a positive and a negative electrode.
In this form I show for the negative portion
of sald electrode a construction substantially
the same as that described in my prior applica-
tion, Serial No. 106,134, filed May 6, 1902. The

75

portion 11, which gives the electrode illus-
trated in Fig. 3 the capacity for acting as a -

positive electrode, is substantially the same as
‘that shown in Fig. 2 and comprisesany num-
ber of cylindrical pieces of sheet metal fastened

L ] | by screws or otherwise, as shown, to the other
2, the Internal electrode is -

part of the composite electrode. Said other
‘part comprises, as described in the prior appli-
cation, derial No. 106,134, a mass 21, prefer-
ably of lime or other oxid, such as oxid of mag-
nesium or a mixture of any such oxid in imme-
diate union or contact with a . block of metal
13, which forms the terminus of the leading-
in wire and 1s substantially fastened thereto.
The mass of lime has a narrow or constricted

_opening, (indicated at 28), which receives the

30
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discharge, and the walls of which opening be-

come highly heated. . N
22 1s a Jacket of soft lime which protects
the stem for the leading-in wire from the

electric discharge, and 24 is a tube or casing,

preferably of metal, which reinforces block 21

and jacket 22, and also serving for attachment
of the cupsor tubes 11, constituting the posi-

tive portion of the electrode. .
Other forms of electrode may be used.
Thus, for instance, asshown in Figs. 4 and 5,

the electrode may consistof a thin coating of
oraphite applied to the interior wall of the

glass tube or envelop.at the end of said tube
and i1 electrical union with the inner end of

the leading-in wire 10. Other conducting

95
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material might be used -instead of graphite; =

but I prefer to employ graphite.rather than
metal, because it is freer from occluded gases

and is less liable to interfere with the stability

of the gaseous condition or with the chemical

constitution of the gas employed. R

Preferably the leading-in wire within th

“tube has a number of branches 17, as shown,
-which may lie against the surfaces within the

tube, and may, if desired, be the individual
wires of a bundle of which the leading-in wire

itself is made. The graphite coating may be -
applied by making a graphite paint from a

suitable mixture of graphite with a liguid,

such as alcohol or other liquid, which will .

permit said paint to dry quickly. A suitable
length of tubing is closed at one ‘end and
sealed around the leading-in wire, which is
spread out and lies against the inner walls of
sald tube, as shown. - The said paint or ad-
herent material is then poured into the tube
and the tube moved about until the inner sur-
faces are fully covered with the adherent

I1I0O
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graphite mixture, which, as will be obvious,
will adhere to and be 1n union with both the
glass and the wire ends of the leading-in wire.
Any superfluous material may be wiped away

from the surfaces of the section of tube being

manipulated. After the coating has properly
dried fhe end section of tubing, with its elec-
trode thus made, may be united to other sec-
tions of tubing tomake upthelamp. Aswillbe

‘seen, this form of electrode gives a large inte-

rior surtface, and in practice I find thatit may be

used with heavy currents and with little tend-

ency to rupture of the seal, since the discharge
1s spread out over a large or extended area
of conducting material and does not tend to
pass to the leading-in wire at any particular
point.

While T have described the use of graphite,

- other materials might be employed and the
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electrode obviously need not be adherent to
the interior surfaces of the tube, but may be
otherwise formed or mounted without depart-
ing from my present invention.

Another form of electrode which might be
employed 1s shown in Fig. 6 and consists of
a conducting paste or liquid inclosed in the

sealed end of the lamp and in immediate union
with the leading-in wire, which should pref-

erably be spread out, so as to afford a large
surface of contact with said liquid or paste.
As a liquid sulfurie acid might be employed.

While I have described the lamp as having
electrodes of the same kind at its opposite
ends and as therefore especially adapted for
use with alternating currents, I do not wish
to be understood as limiting myself thereto,
since 1t would be possible to operate the same
by continuous currents, in which case, how-
ever, the positive electrode would be prefer-
ably constructed differently from the other or
negative electrode, since neither would in such
case be required to operate both as a positive
and a negative electrode.

Referrmcr to Figs. 7 and 8, I show the tube
as having 1ts trenslueent or 1llum1nat1n0' por-
tion tormed SO as to give comparatwely large
length in one plane toc‘ether with eompact-
ness.

The terminals of the lamp are located, as
shown, in proximity to one another, and the
tube starting from one of them curves out-
wardly and back through the space between
sald electrodes or the vertical lines in which
they are located and then by a reverse curve
extends around to the opposite electrode. The
termal portions of the tubes in which the
electrodes are located project in a direction
which may be described generally as trans-
verse to the plane in which the major or illumi-
nating portion of the tube is located and are

755,308

contained and supported within a suitable pro-

tective inclosure 3, where they are protected

against damage or accidental contact and
have their leading-in wires or conductors in
immediate union with the secondary termi-

6, whose primary 26 is joined by suitably-in-
sulated conductors with proper supply-wires,
which may be of the ordinary voltage em-
ployed for electric distribution or such vol-
tage as may be permitted by the underwrit-
ers’ rules prevailing where the lamp 1s em-
ployed. The high-voltage terminals of the
secondary 27 are protected by the inclosure 3,
as are also the terminals or electrodes of the
lamp which partake of the same high vol-
tage.

The terminalsof the tube may be supported
or secured in collars or clamps 29, which pro-
ject from brackets 30, carried by the frame
or hanger 31, which supports or is supported
from the casing.

The usual shade or reflector is shown at 32.
The side or sides of the casing may be hinged
to open out, as indicated 1n dotted lines at
33, Fig. 7, to permit access to the interior of

nals of a potential-raising static transformer
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the casing and for the purpose of fastening

the lamp in place and making connection from
its terminals to the terminals of the second-

ary 27.
While I have in the foregoing description

spoken of gas and of air as the kind of gas
suitable for use in carrying out my invention,
1t is to be understood that I use the term

““gas” in its broadest sense and as 1nelud1ng,
therefore, any suitable vapor.

What I claim as my invention 1s—

1. In an electric-lighting system, the com-

bination substantially as described of a lamp

composed of a sealed tube or receiver of glass
having internal electrodes, a protective cas-
ing and transformer whose secondary termi-

QO

95

100

nals are contained in said casiug and are there -

in immmediate union with the leading-in
wires or conductors for the lamp.
2. In an electric-lighting system, a danger-

I0§

proof box containing a potential-raising trans- -

former and the terminals of a tube containing

a gas adapted to be rendered luminous by

the current from said transformer and dis-

tributed as described over or through the

spaces to be illuminated, and internal elec-

trodes connected to sald transformer.
Signed at New York, in the county of New

York and State of New York, this 16th day of

January, A. D. 1903.
| ‘DANIEL -McFARLAN MOORE

Witnesses:
J. GALLWITZ,

K. L. LAWLER.
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