‘No. 702,317. - o ~ Patented June 10, 1902.
- - D. McF. MOORE. ? ' B

ELECTRIC TUBE LIGHTING.

. | (Application filed Dec. 18, 1801.)
(No Model.) |

R e ai e i et

= 3 — _.._‘-';t!-__; 4 '

- s e . —— T T TTETEE cemm TR =

Sy _- o U

' A 3 . ' A4 AT e BT i — P ——— PR . it
L . \ '

'Q%bwgﬁes: - — . gnver&m*'

Ot | | o .. | I J;)mue 3 cm' g e |

Q}%W

@.‘l:’karneg

THE NORRIS PETERS CO., PHOTO-LITHO, WASHINGTON, 0. C. -




{0

15

20

25

UNITED STATES

PATENT OFFICE.

DANIDL MOI‘ARLAN MOORE OF NEWARK NEW JERSEY

ELECTRIC TUBE LlGHTING

SPEGIFICATION forming part of Lettels Patent No.'7 02 317, dated June 10, 1902
| Apphcatmn filed December 18 1901, Berial No. 86,360, (No model.)

To all whom it maiy concer:

Be it known that I, DANIEL MCFARLAN
MOORE, a citizen of the United States, and a
resident of Newark, in the county of Kssex
and State of New Jersey, have invented cer-
tain newand useful Improvementsin Electric-
Tube Lighting, of which the followmﬂ‘ is a
Spemﬁcamon |

My invention relates to those systems of |
electric 110*]:1131110* wherein the lummous agent

nous by the apphcatlon of a more or less mp-
idly varying electromotive force derived from
any suitable source and applied to said col-

umn by means of suitable conducting-elec-.

trodes at the terminals of the column to be
rendered luminous.

My invention is designed more particularly
for use with systems Whe1 ein the lamps con-
sist of tubesof glass or other translucent ma-

terial having the terminal conducting-elec-

trodes combmed therewith in the form of caps

or sleeves of conducting material and of con-
siderable area applied upon the outside of
the tubes at the ends thereof. My invention,

however, is not limited to the use of elee-_

~ trodes of this particular form or applied in
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this particular way.

mum value recur with considerable rapidity,
the purpose being heretofore twofold, first,
to secure a high deﬂ*lee of 11111111111&1;1011 by

the rapidity of the attack of the impressed

electromotive force upon the contained mol-
ecules of rarefied gas or vapor, and, secondly,
to produce in the luminous column discharges

or emissions of ]1ght which will recur Wlth ;

such - rapidity as to give a perfectly steady
and uniform 111um111at1011 |

My present invention relates to means
whereby a primary applied exciting electro-
motive force of comparatively low periodicity
or frequeney may be used.

My invention consists, essentially, in su-
perposing upon the primary exciting electro-

motive forces the electromotive forces de-

rived from the discharge of a condenser,

RO

which discharges itself throun*h sald eolumn
in a manner 1:0 give an a,ddwmna,l ﬂa,sh or
flashes of light and with the practical effect

Heretofore in this art-
the lamps have been excited by a varying
5 electromotive force whose periods - of maxi-

- rents that render the gas column luminous.

Such condenser preferably has its condenser-
surfaces in immediate connection with the
lamp or with said gas column, so that there

‘may be no obstacle to the free discharge from

the presence of intermediate conductors hav-

ing capacity, and its plates are of such area

or condensing capacity or so adjusted with
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relation to the length of the discharge-path |

‘through thie luminous gas that they shall far-
nish a discharge electmmotwe force of suffi-

clent potentlal to overcome the resistance of
the gaseous column.
| In the ‘preferred manner of carrying out

my invention the condenser plates or sur-

faces, which I employ for this purpose, con-

. 8ist of the conducting caps or terminals

through which the elecmomotwe forces from
the primary source are applied to the lumi-
nous column. However, the condenser em-

| ployed for this purpose might be a separate

device or structure connected in shunt across

‘the terminals of the lamps or tubes.

In the accompanying drawings, Kigure 1

illustrates a simple system embodying my

present invention, the source of the primary
electromotive force being typified, as shown

‘at 1, by an alternating-current dynamo con-
nected to the main or supply wires 2, which
in turn connect with the terminals of the

lamp. TFig.2showsthesame system,with this

‘difference only, that the mains supply energy
to the lamp through a static transformer or

converter. Hig.3showsa modification,where-
in the condenser is connected in shunt across
the terminals of the lamps or tubes.

- Referring to ¥Ifig. 1, 8 indicates the glass
tube of a lamp constructed on the general

plan heretofore employed by me, and 4 indi-
cates caps or terminals of conductmg mate-

rial applied to the ends of said tube for the

“purpose of furnishing electric energy trans-

ferred by electrostatic action to the gaseous
contents of sald tube. |

The gas may be any simple gas or mixture
of gases rarefied or made to have within the
lamp a proper density, as well understood in

the art, suitable for being rendered luminous

by 1a,p1dly varying electlomotwe force de-
rived from the supply-wires 2.

The lamp shown is of propor tion suitable

of raising the frequency of the emltmtr-cul- { for-carrying ont myinvention, although said
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proportions may be greatly varied, depend- |
ing largely upon the voltage of the apphed
eleetromotlve force derived from the wires 2

and the inductance of the circuit exterior to

the gas column, as also upon, but to a lesser
extent, the actual length of the column of lu-
minous gas in the portion of the translucent
tube between the opaque conducting caps or
terminals 4. |

In determining the size or area of the cap
or terminal 4 necessary in order to raise the

frequency and obtain an additional number
of flashes of light from the luminous gas col-

umn I may proceed in various ways. In one
of these ways I make use of the fact that a

-moving object seen by the successive lumi-

nous discharges of the column when excited
by currents of comparatively low frequency

- will appear as a series of objects, the defini-
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tion and distance of the successive images
being dependentupon therapidity with which
the obJeet moves and the frequency or pe-
riodieity of the luminous discharges. |
Assuming that the lamp is connected to a

suitable source of varying current adapted to |

exclte the gas column to luminosity, a rotat-
ing mark or spot mounted to rotate synchro-
nously with the periodicity of the applied
electromotive force which excites the tube
will when seen by the flashes from the tube
appear as anumberof objects disposed in the
circumferenceof rotation of the mark. Ifthe
caps or terminals be not sufficiently large to
raise the frequency of the exciting-currentsin
the luminous column, the number of 1mages
seen will be the same as the number of crests
of applied electromotive force; but if the size
of the cap be increased, so as to give a suffi-
cient condenser capacity to produce the re-
sults aimed at by my present invention, the
namberofsaid images appearing with a main-
talned or constant speed of revolution will be

“increased, and by adjusting the size of the

cap the number may be made exactly double.
This will clearly indicate to the observer that
by the presence of the condenser the number
of exciting-currents operating upon the Iumi-
nouscolumn has been doubled, since the num-
ber of luminous flashes must evidently have
been doubled in order to give the donble num-
ber of images.

It 1s possible to vary the capacity of the
condenser so as to give a still further increase
in the number of exciting-currents and num-

ber of ﬂashes, which will be indicated by a.

further increase in the number of 1mages, al-
though it will be ordinarily found that the

,,additional images are less clearly defined, in-

dicating that the further superposed excit-
ing-currents are of less strength. The size of
the conducting-cap may be so adjusted as to
get one additional set of images of practically
the same strength or clearness of definition,

which would mdleate the production in the
tube of a double number of flashes of light,

all of uniform luminosity.

l
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ﬁashes should be thus a,rtlﬁcmlly multiplied
will obviously depend upon the rate of alter-
nations of the dynamo—that is to say, if the

Tate be very low it may be desirable to adjust

50 as to produce three or more times the num-

| ber of flashes which the lamp would give with-

out this condenser action.
The adjustment of the size of the cap or

condenser - surface is very readily accom-

plished by using for the cap plumbago or
other conductor mixed with proper liquid
and applied as paint, thus permitting the
size or length to be changed by wiping off or
applying additional paint, as desired.

It is obvious that by the use of my inven-
tion I am enabled to operate the tubes from
generators having a lower peuodlmtv or fre-
quency than w ould be otherwise permissible,

owing to the fact that if the periodicity be too

low a disagreeable effect will be produced by
the diSCOHtIHUItV of the illumination pro-
duced by the gaseous column, which results
in a moving objeet being seen as a number
of objects. - |

- In my presentinvention I am not confined
to the use of generators giving any particu-
lar form of electlomotwe foree or current-
wave. In fact, I have ascertained that by
the adjustment of the condenser capacity, as
already described,
Images I may use primary generators whose

electromotive force or cuarrent- wave is of

sinusoidal form.
The condenser when adjusted as above and
used with this form of eurrent-wave seems

to have the additional function of changing

the form of the execiting current-wave, so as
to more readily execite ‘Lhe luminous column
by a sudden attack of the exciting electric
energy upon the molecules thereof.

It will be seen from this consideration that
my invention is not only of value in raising
the frequency, and thereby lowering the vol-

' tage necessary to produce a given luminous

density of the gas, but also in practically
changing the form of the current-wave and
producing more efficient results when the
original current is of sinusoidal form.

My invention is of special utility in per-
mitting lamps of the character above de-
scribed to be operated from alternating-cur-
rent eireuits carrying sinusoidal currents of
the ordinary commercial frequency — say
seven thousand two hundred alternations per
minute—because seven thousand two hun-
dred flashes per minute through the tubes
would give a disagreeable effect when moving
objects are viewed by it, while by adjusting
thecapas described the number of flashes can
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to give the additional

100

105

IIO

TIG

12C

125

be made anything desired within limits,there-

- by making the system thoroughly practical.

In Kig. 3 an artificial condenser 6 is shown
connected in shunt across the terminals of
the lamp or lamps. This condenser may be
adjusted in well-known ways and be made to
produce the same results in respect to the

The extent to which the frequency of the | frequency of pulses as are secured by the con-
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‘being charged from the supplv—mre and by

lamp a distinet or added flash of lln'ht which
- hasthe effect, already descl 1bed of deﬁmtely
- multiplying the flashes. R

o 702,317-, .

‘denser action of the lamp-te1m1nals them-’,'

selves, as already deseribed, said condenser

j

its dlscharge action operating to give in the

I claim as my 1nvent10n-—§--:' o |
1. In an electrie-lighting system the con-

bination with a lummous oas column excited
by regularly-recurring electro_motwe forces

derived from a suitable prime source of en-
ergy, ot a condenser charged from said source

at each execitation of the lumlnous column by
the prime source and adjusted as described
to cause additional flashes of light therem as. |

and for the purpose set forth.

2. The combination of a tr&nsparent tube;
or tubes containing a conducting gas or gases
and subjected toa definitenumber of primary

varying electromotive forces per unit of time, |

- and a condenser connected to s:aud tubes and

~adjusted as described to cause additional

flashes of light in said tube or tubes as and
for the purpose set forth., -

~ 3. The combination of a tranbpdlent tube'
or tubes containing aconducting gas or gases_

and sub;]ected to a deﬁ nite number of primary
varying electromotive forces per unit of time,
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rent dynamo or transformer, a tube or tubes
 connected thereto and a eondenser also con-

‘and conducting caps or sleeves for said tube

adjusted as described tohave a condenser ac-
tion Whereby additional ﬂashes of lwht may

be produced in the tubes. -

4. The combination of an alterna,t,mfr-cur;
rent dynamo or transformer and a tube or
tubes having terminals adapted to cause

flashes of light additional to the numbel of
‘dynamo- alternamon per unit of time.

- 5. The combmatwn of an &Iternatmmcul—' I

nected thereto and desw*ned to cause flashes |
of light in said tube or tubes addltlonal to
those of the dynamo.

6. The combination Wlth an eleetme ]amp

comprising a luminiferous gas contained in

a translucent receptacle and excited by rap- |
idly-varying electric vlbratlons or dlsturb~ |

&nces, of conductmﬂ-electrodes at the telml-f-" S
50

nals of the lummous gas column operating as

‘condenser-plates and by dlschargmn' through
sald column acting to produce addmonal_ |

flashes of light, as and for the purpose de-. o

seribed.

7. The combmatlon Wlth a translucent tube

| 55
containing a gas or vapor properly rarefied -
50 as 0 be renaered luminous by rapidly- .
varying eleetric current passing through the .
same, of conducting caps or terminals upon
said tube having a supelﬁclal area designed.

6o

with relation to the length of the lummous _

of light.

8. The eombmatlon with an electric la,mp'
containing a column or body of gas rendered
‘luminous by the application of electric en-

gas column and to the potential of the pri- =

mary exciting electromotive force as de-
seribed so as to act upon the column by an
oseﬂlatory condenser - discharge superposed
upon the original execiting electromotwe force
‘and to produce in saad tube additional ﬂa,shes -

7'0'] '

ergy at the terminals of said column, of a

condenser in circuit with said column and

with the primary exciting source of currents
and having a definite capacwy such as de-
seribed proper for increasing the frequency -

of the emitted flashes of hﬂ'ht

9. The combination in an electric- llghtmn",. -

sysbem wherein the luminous agent is a col-
umn or body of gas, of a generator or source
‘of varying currents connected thereto, and a -

g -

condenser connected also to the clrcult of the
generator andlamps, and having its capacity

dem ﬂ'ned with relation to the len ﬂ"th or resist-.
ance Of the gas column and to the inductance

of the cireuit so as to produce from said col- -
umn a doubled fLequency of emltted flashes -

of light..

Slﬂ*ned at New York clty, in the eounty of . |
New York and State of New Yo;k thls 161311'

day of December, A. D. 1901 | |
- DANIEL MCI‘ARLAN MOOR}L

Wltnesses N
- K. L. LAWLER
- H. O TOWNSDND

TH

93_.. o



	Drawings
	Front Page
	Specification
	Claims

