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To all whom it may concern:

Be it known that I, DANIEL MCFARLAN
MOORE, a citizen of the United States of Amer-
ica, and a resident of New York eity, in the
county and State of New York, have invented.
cortain newand useful Improvements in Klec-.
trical Illumination, of which the following is
a specification. o I
- The object of my invention is to obtain:
electrical phosphorescent illumination in an
evacuated space without the aid of static:
electricity or Ruhmkorff induction-coils and
by the use solely of an ordinary commercial.
current—such as, for example, that employed.
in running the usual incandescent electric
Jamps or such as that which would be ob-
tained directly from a few cells of a galvanic:
battery. The object, further, is to obtaln a
oreater intensity of light, to accumulate 1t at
points, and to regulate the intensity of the
light obtained. - S

Heretofore it has been comwon to produce
what is known as the ¢ Geissler tube effect”
between electric terminals within an evacu-
ated space. When the space between the ter-
minals is large, a high potential is needed to
break it down. I have overcome this diffi-

culty by putting the terminals in toueching

contact and breaking the contact by given
means. In this way I am enabled to obtain
the luminosity with very low voltage. The
vacuous space between the terminals is prac-
tically dispensed with and the phosphores-
cent light extends through the entire volume
of the tube. -- - :

a and b are respectively the positive and
negative conductors of a main line for con-
ducting an electric current from an external
source of energy—as, for example, a dynamo
A. The positive nature of the one conductor

is represented by the plus sign and the other |

by the negative sign. . .

The means for interrupting the current
within the vacuum consist of the combina-
tion of an evacuated cylinder c, containing
entirely within itself a rotary and irregular
conductor d, made, for example, of wire-gauze,
and provided with armatures which are within
inductive action of magnets e, located outside
of the cylinder and in cireuit with a suitable
commutator e/, a brush fin contact with the
wire-ganze and adapted to permit the same

1 to slide over it loosely, a tube g,

|
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i
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‘the brush f.
. The commutator

passing from
the cylinder to the air-pump h, and a second

tube ¢’, passing from the said eylinder to dif- 55

ferent portions of the building. The tube g’

extends throughout the building, and the

negative main line ¢ is connected at the top
of the building with the tube g’ and passes in

a subdivided manner through the tube, which 60 '

is itself also subdivided and connects with

¢! has segments B, in
length about one-sixteenth of the circumier-
ence, so as to close the current through the
magnets e during very short times of each ro-
tation of the commutator e/, which is turned

rapidly by some mechanical force. At each

impulse of current the armatures in the vacu-

‘um-chamber ¢ are attracted except at dead-

centers. The momentum carries the arma-
tures past the magnets to near the nexi mag-

't nets in order, which being again closed for a

short interval propel the armatures again,
and so on, producing rotation. 'This means
of causing the rotation may be replaced by
others well known in the art, the above being
no part of my invention, and belng repre-
sented briefly merely to indicate the idea
roughly that the gauze d is to be rotated.

" The vacuumn in the tubes is maintained by
means of the automatic arrangement in con-
nection with the pump &, and consists of a
closed U-tube %, containing mercury, which
only partially fillsit. Thepump ~is connected
with one arm of the U and an electric ter-
minal enters the other arm. Assuming that
the vacuum is of the proper rarity, the ter-
minal I in the U-tube should just escape the
surface of the said mercury £’. When the
vacuum becomes abnormally low to a very
small extent, the mereury &’ comes in contact
with the terminal [, which is in circuit with
an electric motor m, while the mercury and
motor are also in circuit with the main lines
a and b. Therefore when the mercury and
the said terminal [ come together the motor

m is operated, the pump 7 is worked, and the.

vacnum is brought up to the standard again.
"When the current is passed through the

generator at X, before described, the gauze
drotates very rapidly against the brush f and
produces a multitude of interruptions, caus-
ing an electrical illumination, which extends
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into,up,and throughout thetube g’ ,andlsaucf—
mented from the fact that the negative wire,
whichislettered a,passes throuehout the tube,
and is further angmented in any part of the

system by subdivision of the wire into many
parts, as by those lettered »” in the enlarged
portion of the tube.
a spark- produeer or vibrator at the numerous
subdivisions 7»’, and therefore there is pro-
vided a maenet 7, which is within induective
relation of the armature g of the vibrator.
The armature g 18 located within the vacaum
and magnet p without, but within inductive
relation thereto, and the armature is vibra-
tory, so that it can make and break the cir-
cuit. at the ter mmal r.

Another illustration of the 1 manner: of sub-
d1v1d1nﬂ' the wire is shown on the top of the
coiling in the upper room at s, which repre-
sents a tubular ring conneeted at opposite
sides with portions of the tube ¢’.. The wire

() subd1v1des, so that one part passes areund;

half of the ring in the tube and theother part
through the other half of the ring in the tube.
Of course the vibrator having the magnet P
produces light in addition te that whlch 1S
tlansmltted thereto by the tube g from the
generator at. X.

Inasmuch as lleht emstq in .:md throuwhout -

the tube ¢’, it is desn'ed that the tube may be

tapped in a magnetic manner, so as to bring

some of the. hwht into the room.. One means
of doing this is illustrated at the magnet p”

feature consists in that the magnet p’’ bends
the light from its course and causes at least a
pmtlon of it to pass through the loop ¢’/ and
to assistin 1llummatlnﬂ‘the room, At the mag-
net p’’’ is a vibrator llke that at p’, except
that the tube ¢’ is an independent vacuum-
tube and has a portion of it surrounded by a
concentric tube ¢’’/, which is filled with a eol-
ored liquid, which may be entered at.the noz-
zle v and emitted at the nozzle %/, and it isin
view of this construction that the color of
the light may be varied without limit by en-
telmtrhqmds of different colors successively.

In order to increase the light throughout the

tube £/, the negative wire runs throue‘h the
sate.

is also aurrmented by not only passing the
negative wire throughout the tube, but also
produclne mduetlon between it and the in-
duective wire, which should also be extended
to the end of the tube. This is illustrated
first in the device at the magnet p’’’’. The
tube for illustrating this isshown in the form
of a U and is lettered v. The negative wire
in this case is lettered w and passes through
the length of the tube, terminating with the
V1b1atory armature x, adapted to break the
carrent of the pOSItwe terminal ¥, which has
an extension ¥’ passing through the tube v
throughout its whole length. .
Induction aecompanled by light oceurs be-—
tween the two conductors w and Yy’ within

1t is preferable to have

The operation of this

The lwht that exists in the evacuated spaee

|

1

|

F

the tube v, which is exhausted to the proper
degree.

In order to perfect the system I have in-
vented means for regulating the light at de-
sirable points. Forexample,the pipe ¢’ may
be attached so as to feed the small glass tube
z, provided with two valves, the one 2’ com-
mumca,tmﬂ' with the outer air and the other
g’ commumcatlnﬂ' with the tube ¢’. The
light in the tube a may be entirely extin-
gulshed by only slightly opening the valve 2/,
previously closing the valve z’/, so that the

I vacuum of the whole system may not be in-

jured, but only that in the tube 2. TFurther-
more, the light in the tube 2z need not be en-

| tirely extlnﬂ'mshed but may be varied by ma-

nipulating the valves z’ and z”/, so as to only
slightly vary the degree of the vacuum
therein. The reeulatlon may take place also
by means of cuttmn' out a section of the neca-
tive wire which passes through the vacuum-
tubes. This is illustrated at the tube A, con-
taining a wire B, adapted to be cut in and out
of circuit with the negative wire by means of
the four-pole switch C. The light is at its
maximum when the wire D is in CII'Clllt and
it is reduced to alower candle-power by means
of the four-pole switch C. I also illustrate
how the light may be varied by means of va-
rying the pressure of the atmosphele consti-
tuting the high vacuum. This is illustrated
by the 1nd1V1dual vacu um bulb D, which con-
tains the vibrator whose maenet is E, and
which is provided with a corr neated and ﬂem-
ble and elastic plate F, closme' the interior

from the exterior atmOSphere and adapted to

be pushed inward and outward by the screw
(3, so that the pressure of the internal atmos-
phere 18 varied, and consequently the light.
The lamp to whlch this is attached is also an
illustration of the increase of light by means

‘of induction between the positive and nega-

tive wires, the former being subdivided IHtO

‘several parts and also the mductwe wire be-

ing subdivided into numerous parts H’ and
_qupported upon two conducting-rings I and

I’, the latter being smaller, so that the wires

| H’ will be nearer and nearer the wires 11 the

farther they are from the vibrator, so that the

light will be more evenly produced through-

out the tunbe D, The vacuum in the tube D

1s further protected by an outer envelope D’,
~which is also exbausted. Instead of subdi-

viding the wire into the parts H, the same

may be provided with corrun'atmns J or simi-

tube ¢’

larly roughened in order to increase the ra-
diating-surface.
To 1llustla,te that the tube g’ may itself be

'employ ed for the purpose of radiating useful

light, a branch K is shown going around the
wall of the upperroom. Extending from the
lq a branch tube g’’’, termmatmﬂ* in
a bulb ¢’, containing two substantlally-paral

lel eonductmg—plates f" and d’, respectively
‘negative and p051twe, and the former carry-

ing an armature j” and being vibratory with
relatlon to an eleetrie termmal 7, which is in.
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loose contact therewith. The magnet 7 is

within inductive relation to the armature 7',
and the terminal 7 is electrically connected to
the plate d'. ,

In another modification of the invention I
substitute carbon filaments for those portions

of the conducting-wires that are inside of the
bulb. The carbon filaments are lettered L

and L”. Upon the end of the filament L’ 18
the armature M, and the end of the other fila-
ment L is so arranged that the armatures can
vibrate to and from it. The magnet is let-
tered M’ and is within induetive relation to
the armature. When this part of the inven-
tion is in operation, light is produced not
only upon the phosphorescent principle, but
also by the incandescence of the carbon fila-
ments. There is also a certain kind of induc-
tion which takes place between the filaments
L and 1. .

At the magnet N is an evacuated bulb hav-
ing the conductors corrugated, and the posi-
tive and negative terminals are parallel to
each other and extend up and down through-
out the vacuum, the circuit being traced as
follows: from the lamp-terminal O through-
out the magnet N, through the conductor P,
to the armature Q, to the conduector R, and fo
the socket-terminal S. |

K and K’ are cylinders (the outer perfo-
rated) in the place of the split conductors 1
and H’. | '

T is a rheostat for varying the rapidity of
the sparks. -

Of course the tube g’ or bulb c or other parts
of the vacaum-chamber may be opaque.

The light which is produced in the evacu-
ated space by means of my invention occurs
throughout the evacuated space if the vacu-
nm is rather high and is more intense imme-
diately around the wires. If the degree of
density of the rarefied atmosphere is greater,
the glow occurs practically only around the
wires in the nature of an outward concentric
iube of light. The sparks between the ter-
minals during interruptions of the current
are visible as by minute yellow sparks, as
would be found in the terminals of an elec-
trie-bell vibrator, only greatly reduced, be-
cause of the vacuum not permitting combus-
tion to take place. |

I claim as my invention-—

1. A system of electrical phosphorescent
illumination, consisting of an evacuated in-
closure, & tube communicating therewith and
extending to distant points, an electric gen-
erator, electrical conductors extending there-
from and passing through the evacuated

space, and means for making and breaking

the circuit within the vacuum.

2. A system of electrical illumination con-
sisting of the combination of an evacuated
bulb hermetically sealed containing entirely
within itself an irregularly constructed and
rotary eleetric conductor carrying armatures,
means for rotating the armatures, an electric
brush in contact with the said eonductor, a

I

g il — raepnliiie—

1

|

sub-divided tube extending to distant points

and carrying a wire which enters the tube at
a distant point, passes through the same and

connects with said brush; vibratory contacts

located at distant pointsinsaid tube and mag-

nets for vibrating said contacts and included
in circuit with said wire. -~ - .

3. The combination with anevacuated bulb
of means for making and breaking an electric
circnit within the vacuum, a tube extending

therefrom and communicating with an air

pump, an electric motor for driving the pump
and means for automatically closing the cir-

70.

75

80

cuit through the motor when the vacuum falls

below a predetermined degree.

4. The combination with an evacuated bulb |

of means for making and breaking an electric
cireuit within the vacuum, a tube extending
therefrom and communicating with an air
pump, an electric motor for driving the pump,
and means for automatically closing the ¢ir-
cuit through the motor when the vacuum falls
below a predetermined degree, said means
consisting of a closed U tube containing mer-
cury, having one arm connected with the
pump and having a terminal of the motor
located in the other arm of the tube, and
just out of contact with the mercury when
the vacuum is high, the mercury being electri-

90.

95

cally connected with the other terminal ofthe

motor. |

5. The combination with an evacuated bulb
of means for closing and separating negative
and positive electric terminals, a tube extend-
ing to distant pointsand communicating with

the bulb, a wire passing into the tube at a dis-

tant point to the positive terminal, and a sec-
ond wire passing into the bulb to the negative
terminal and an electric generator connecting
with both wires. |
6. The combination with an evacuated bulb
of means for making and breaking an electrie
circuit within the vacuum, a tube forming a
branch to the bulb and provided with valves,

100

IOR

110

one of which communicates with the outside

atmosphere and the other with the bulb.

7 The combination with an evacuated bulb |

of vibratory electrie contacts therein, a tube
extending therefrom and carrying that wire
which conneects with the negative contact and
meang for cutting in and out a portion of the
wire which is located within the tube.

8. The combination with an evacuated balb
having a stopper consisting of a flexible, elas-
tic and corrugated plate and containing vi-
bratory electric contacts, of means for bend-
ing the said plate. |

9. The combination with an evacuated in-

closure, of a conduector therein so formed that

the electric field of force surrounding one part
of the conductor intersects the field of force
surrounding another part of said conductor,
and vibratory electric contacts connected to
an electric generator and also one of them to
said eonductor. -
10. The combination with an evacunated
bulb containing vibratory electric contacts, of

115

120

125

130




1O

~a wire passing to the negative terminal and

a second wire extendmw from the negative

terminal, the two wires bemﬂ' withininductive |

action of each other.

11. The combination with an evacuated

bulb, of a tube having a loop thereto, vibra-
tory electric contacts located within the tube
and an electro magnet outside of the loop and
within induective action of the electrical and
molecular disturbance within the tube.

12. The combination with an evecnated-

inclosure, of a conductor therein arranged to

form a cage inclosing a portion of the evacu-
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ated space, and eleetmcelly connected to one
of the members of a pair of given make and

break terminals of an eleetrlc cenerator.

13. The combination with an evacuated
bulb of vibratory electric contacts therein,
and an electric conductor havinga 1ou'rrhe11ed
surface extending from the negative eontact
through the bulb to one pole of the electrical

'O'enera.tor while the other contact extends to

the other pole of the generator.

14. The eombmetlon with an evacuated
glass tube containing vibratory electric con-

tacte of a concentric and outer tube contain-
ing a colored liquid and means for filling and
emptymcr the last named tube.

15.

16.

to vibrate an electric terminal of opposite po-

larity and carbon filaments within the bulb
and connecting said terminals with an elee--

tric generator.
17

out the bulb into and back and forth within
the same and connected to said contacts, and
parallel to each other.

18. The combination with an electric gen-
erator and with an evacuated bulb, of electrie
terminals therein, and carbon filaments there-

‘in and eonneetmw sald generator to said ter-
minals and means for vlbratmw the said ter-

minals to and from each other.

19.-The combination with an evacuated
tube extending to distant points, of a con-
ductor extending longitudinally through the
tube and carrying an electric current and
means for rapidly interrupting the current at
points within the tube, the atmosphere of the
inclosure being in density such that light is
generated at all points of the vacaum.
- 20. A phosphorescent illuminator consist-

ing of the combination with an evacuated in-

closure, of an electric conductor passing into

| The combination with an evacuated
bulb provided with vibratory electric contacts
of sub-divided electric conductors extending
from the above contacts and tapering towerd-
each other in a direstion away from the said
“contaets. |
The combination with an evacuated
bulb of a magnet outside and its armature in-
‘side arranged to be an electric terminal and

The combination with an evacuated
bulb, of vibratory contacts located therein,
and pmvlded with an armature, an slectro
magnet without the bulb and within induc-
tive relation to said armature, and positive |
and negative conductors passing from with-

548,126

and out of the same and extending, as to its
‘negative portion,through the evacuatedspace,
and means for alternately mterruptmw and
ciosing the conductor.

21. A phosphorescent illuminator consist-
ing of the combination of an evacuated in-
closure, electric terminals therein and in-
cluded in an electric circuit and means for
moving the same to and from each other,the
etmesphere of the inclosure being in density
such that light is generated at all points of

‘the vacuumn.

22. A phosphorescent illuminator consist-
ing of the combination with an evacuated in-
closure, of terminals therein of an electric

generator, and means outside of the vacuum
for vibrating the terminals to and from each
other.

23. A phosphorescent illuminator, consist-

ing of the combination of an evacuated U
tube, v1brat0ry electric terminals therein nor-
mally in contact with one another and pro-

vided with an armature, a magnet outside of
the tube and within induective 1elet1on to the

armature and in cirenit with the s:sud termi-

nals and an extension conductor, ¢’, from one
of the terminals passing throurrhout the
length of the tube and termmetlnﬂ* therein
mdenendently of a return circuit.

- 24, The combination of electrodes within
an evacuated inclosure, forming respective
extensions from vibratory electric terminals,

‘and a generator whose poles are respectively

connected to said terminals, and means out-

side of the vacuum for vibrating the termi-

nals.
25. A phosphorescent illuminator consist-
ing of the combination of an evacuated in-

_clesure, vibratory electric contacts therein,

means for vibrating the contacts to and from
each other, and a subdivided electric con-

“duetor Whose portions are parallel to each

other, extending from one of the contacts
threuo*h the eveeuated space and in circuit

with the contacts.
26. A phosphorescent illaminator consist-

ing of the combination of an evacuated in-

closure whose opposite walls are connected by

substantially parallel electric conductors, f’

and d’, whose corresponding lower ends are
cennected to the terminals of an electric gen-
erator, an oscillatory electrie cenduetor 7,
connected to the upper end of the eondueter

d’, and extending to and within loose contact
_Wlth the central portlen of the conduetor, ¢,

which iscorrugated,an armature carried upon

“the central portion of the conductor, ¢, and

means for vibrating the armature.
27. A phospheresc_ent illuminator consist-
ing of the combination of an evacuated in-

closure whose opposite walls are connected by

substantially parallel electric conductors, 1/
and d’, whose corresponding lower ends are
eonneeted to the terminals of an electri ic gen-
erator an oscillatory electric conductor ¢, con-
nected to the upper end of the eonduetor d’,
and extending to and within loose contact
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[ closure of a second inclosure extending there-
from and communicating therewith and a 135
| valve between the two, one of the inclosures
containing vibratory electric contacts nor-
| maily in a closed circuit with one another.

with the central portion of the conductor, 2,
which is corrugated and means for vibrating
the conductors 7 and f’, to and from each

other. | | |
28. A system of phosphorescent illumina-

n

tion consisting of a combination of an evacu-
ated bulb, a tube communicating therewith
and extending to distant points, means lo-

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 12th day of Octo-

cated therein for producing interruptions of | ber, 1394. -
1o an electriec current passing therethrough and | D. McFARLAN MOORE.
means for automatically maintaining the Witnesses:

vacuum at or about a predetermined degree.
29, The ecombination with an evacuated in- ]

EDWARD P. THOMPSON,
ROBERT S. CHAPPELL,"
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