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To «ll whom it may concern: .

Be it known that I, DANIEL MOFARLAN
MOORE, & citizen of the United States, and a
resident of Newark, in the county of Hssex

5 and State of New Jersey, have invented a cer-

tain new and useful Improvementin Vacuum-
Tube Lighting; of which the following is a
specification. C
My invention relates to those systems of
io 8lectric lighting wherein the lamps consist of
sealed glass tubes or other forms of receptacle
containing rarefied air or other gas and are
excited to luminosity by electric vibrations,
waves, or disturbances of high frequeney, ob-
ig tained from any desired source.
~The object of my invention is to simplify
thesystem andimprove its efficiency, to which
end I propose to excite the tubes or lamps, di-
rectly or indirectly, (through a transformer,)
20 by alternating currents or electromotive
forces produced by a dynamo-machine spe-
cially constructed or erganized to generate
an alternating impressed electromotive force
that rises and falls with great abruptness, or,
g5 in other words, an electromotive force in
which the rate of change of each wave or
pulse is exceedingly high. Graphically rep-
resented, the best realization of such an al-
ternating wave of electromotive force would
30 be a square-topped wave of electromotive
force, as represented in Fig. 6 of the accom-
panying drawings, although in practice the
wave obtained would necessarily vary con-
siderably from that form and be represented
35 as more closely following a true wave form,
owing to the effects of inductance or mag-
netie lag in the generator.
The invention consists, further, in the com-
bination, with the tubes orlamps, of an alter-
- 40 nating-currentdynamoespecially constructed
to produce alternating electromotive forces
of high frequency without excessive losses
from heating or hysteresis when run at high
speed, and to this end organized so that the
45 total magneti¢ flux in this machine shall be
at all times approximately the same.
The invention consists, further, in the com-
binations of apparatus specified in the claims.
In the accompanying drawings, Figure 1 is
50 a sectional elevation of a form of dynamo-
machine especially adapted to the purposes

of my invention. Fig. 2 is an end elevation
of the rotor and stator of said machine. Tigs.
3, 4, and 5 illustrate diagrammatically or-
ganizations of apparatus embodying my in- §5
vention. Fig. 6 shows graphically the form
of impressed electromotive force which I aim
to generate in the dynamo-machine used for
directly exciting the vacuum-lamps.

Referring to IFigs. 1 and 2, the rotor or re< 6o
volving armature of the machine consists of
a revolving mass of iron 1, secured to a shaft
2 and having a radially-projecting portion
or flange terminating in polar projections or
teeth 3, formed at the edge of a series of 65
disks clamped in position between a flange 4
and a clamping-plate 5. The exciting coil or
coils of the machine (indicated at 6) surround
the axis of the rotor. They are preferably
fixed and suitably supported in the stationary 7o
end plate or frame 7 of the machine. The

rotor revolves without having any attached - ———

wires upon its periphery and may be, there-
fore, run at very high speed. The laminated
poles 3 thereof are presented to the laminated 75
poles 8 of the stator, said latter poles being
formed in the edge of a series of plates
clamped in a ring or drum 9, of iron, and all
bolted to the iron end plate or frame 7,
through which the magnetic circuit is com- 8o
pleted. The poles 8 are wouud with a series

of generating-coils connected up in any de-
sired fashion and supplying the alternating
electromotive force to the lamps. The polar
faces of the projecting poles 3-and 8 are pro- 85
vided with perfectly-square corners or pro-
jections and are in as close propinquity as
possible, the aim being to cause the magnetic
flux in the wound poles to rise and fall as
abruptly as possible, and to thereby generate go
an electromotive force whose rate of change
shall be as rapid as possible, and thereby be
better adapted to excite luminosity in the
vacuum- tubes. Theoretically the form of
varying electromotive force best adapted to g5
the purpose would be as represented in Fig.

6, where each pulse is indicated as rising in
electromotive force from zero to a maximum

in a zero interval of time, which is, of course,
not realizable in practice and would only be 1co
approximated by the machine described. In
any case, however, the aim should be, in or-




10

15

20

25

30

35

40

45

" added to the eircuit, as indicated at 13.

50

55

60

65

tial in Fig. 5.

2 . 644,995

der to obtain the best results, to so construct

the dynamo as to produce an electromotive
force each pulse of which will rise in poten-
tial with great abruptness, and this is the ob-
jectof constructing the polar projections with
the square corners, as shown. As will be
seen, the number of poles in stator and rotor,
respectively, is different, so that there are
provided intermediate poles (wound) in the
stator in which there is alternately a mag-
netic flux and cessation of magnetic flux;
but the lengths of pole-faces in the rotor are
such as to extend from the middle of one
stator-pole to the middle of the next, so that
as the flux in one is diminished by the rear
portion of the rotor-pole uncovering a stator-
pole the flux in the next pole will correspond-
ingly increase, thus keeping the total lux in
the magnetic circuit of the machine con-
stant, and avoiding thereby to a very great
extent the losses from hysteresis and heating.

In the diagram Fig. 8 I show an organi-
zation of apparatus embodying my invention
and in which the machine already described
isespecially useful. The vacuum-tubelamps
(indicated by the numeral 11) are connected
across the circuit-wires leading from the al-
ternating-current dynamo10andarein direct
conducting connection therewith, so as to re-
ceive the impressed electromotive forces gen-
erated therein of high frequency and to be
thereby rendered luminous. In practice good
results may be obtained by using a frequency
of eight hundred periods per second, for the
production of which the machine already de-
seribed is especially suited. A voltage in
the machine itself of as low as two thousand

volts or even lower may be satisfactorily em-

ployed. The vacuum-tubes themselves are
furnished with conducting-caps at their ends,
which caps may be of tin-foil cemented to the
tube or may be conducting paint or cement
embodying graphite or other good conductor.
The tubes thus formed give considerable ca-
pacity to the circuit and permit the employ-
ment of high-resonance effects, either with
or withoust the use of an artificial condenser
At
12 is indicated an adjustable inductance
placed between the circuit-wire leading to the
lamps and the point of connection of the con-
denser. This adjustable inductance is em-
ployed for tuning the circuit of lamps to reso-
nance with the period of impressed electro-
motive force, thereby giving increased lumi-
nous effects in the lamps.

In the modified arrangement indicated in
Fig. 5 the lamps are indicated as connected
with the machine 10 through the potential-
raising converter or fransformer 14, the ar-
rangement being in other respects substan-
tially the same as in Fig. 3, in that the alter-
nating electromotive forces generated by the
dynamo are the exciting electromotive forces
for the lamps directly applied in Fig. 3, but
indirectly by induction and raising of poten-
In the latter arrangement the

potential of the machine may be only oue
hundred volts and the converter 14 be po-
tential raising in the ratio of one to twenty,
s0 as to give two thousand volts on the lamp-
circuit.

Iig. 4shows amodified arrangement where-
in the converters 14 have their primaries con-
nected in multiple to the wires leading from
the machine and their secondaries connected
in series with the lamps, as shown, each lamp
being interposed between two secondaries.

‘While I have shown one form of machine
adapted to produce a suddenly-varying elec-
tromotive foree and have described the same
as entering into the organizations of appa-
ratus shown in Figs. 3, 4, and 5, I do not
wish to be understood as limiting myself to
the use of that form in those organizations.

The invention claimed is—

1. In a system of vacuum-tube lighting,
the combination with the tubes to be excited,
of an alternating-current generator in direct
conductive or inductive connection there-
with, and organized as described to produce
an alternating impressed electromotive force
of abruptly-changing value.

2. Inasystem of vacuum-tube lighting, the
combination with the tubes orlamps contain-
ing a rarefied gas, of an exciting-dynamo

"having a rotor composed of a revolving mass

of iron having unwound radially-extending
polar projections and an exciting-coil sur-
rounding the axis on which the rotorrevolves,
and having a stator the iron of which is ex-
tended around to the opposite end of the ro-
tor to complete the magnetic cireuit as and
for the purpose described.

3. ‘A vacuum-tube lighting apparatus com-
prising lamps consisting of glass tubes or
other forms of receptacle containing rarefied

airorothergas provided with conducting caps

or electrodes and an alternating-current dy-
namo-electric machine for exciting said lamps
to luminosity, said machine having a rotor
and stator whose polar teeth or projections
have their opposing faces proportioned -as
described to give a constant magnetic flux in
the machine.

4. In a system of vacuum-tube lighting the
combination with the tubes to be excited, of
an exciting alternating-current dynamo-ma-
chine whose revolving element has nnwound
polar teeth or projections and which is con-
structed as described to generate an alternat-
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ing electromotive force of abruptly-changing -

value while maintaining an approximately
constant total magnetic fAlux.

5. A vacuum-tube lighting apparatus com-
prising in combination an alternating-current
dynamo whose rotating element consists of a
mass of iron terminated in unwound.polar
projections or teeth which in their rotation
act upon suitable generating-coils, and lamps
consisting of glass tubes or other forms of re-

ceptacle containing only rarefied air or other.

gas and provided with exterior conducting
caps or electrodes connected dirvectly or indi-
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rectly with the generating-coils of the ma-
chine, as and for the purpose described.

6. An electric-lighting apparatus compris-
ing an alternating dynamo whose rotor con-
sists of a revolving mass of iron terminating
in unwound polar teeth or projections which
operate upon fixed generating-coils, a trans-
former whose primary is joined to the said
generating - coils, and a secondary for said
transformer joined to lamps which consist of
sealed glass tubes or other forms of recepta-
cle containing rarefied air or other gas and
provided with exterior conducting caps or
electrodes.

7. In an electric-lighting apparatus, the
combination of an alternating-current dyna-

mo, electric lamps consisting of sealed glass

tubes or other forms of receptacle containing

rarefied air or other gas and provided with
conducting caps or electrodes, the lamps be-
ing connected directly or indirectly with the

dynamo so as to be excited by the alternating

electromotive force thereof, and an adjusta-

ble inductance connected to the circuit of the

machine and lamps:

Signed at New York, in the county of New
York and State of New York, this 20th day
of October, A D. 1899,

DANIEL McFARLAN MOORE.

Witnesses:

DELBERT H. DECKER,
M. J. LupLow.
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