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1o all whom it may concern:
Be it known that I, RUDOLF HERMANN
JAHR, a subject of the King of Prussia, Ger-
man Emperor, residing at Opladen, in the
Kingdom of Prussia, German Empire,  have
invented anew and useful Electric-Are Lamp,
(for which I have obtained a patent in Bel-
ginm, No. 111,772, bearing date September 10,
1894,) of which the following is-a specifica-
tion. | | |
Thisinvention relates to electric-arc lamps,

and has for its object to allow the brilliancy |

of the lamp or its current intensity to be va-
ried aceording to special requirement and to
cause the lamp to work with such length of
are or current tension as is most favorable
for the special degree of brilliancy it is de-
sired to burn with. | - -

To this end the present invention consists
in combining the regulating-helix of the lamp

with means adapted to vary the action of said

helix according to requirement and to simul-
taneously adjust the main regulating resist-
ance of the lamp in accordance with said va-
riation.
sist in an auxiliary resistance determining the
current flow through the regulating-helix and
a connection between thisauxiliary resistance
and the main regulating resistance of the lamp,
whereby both these resistances are caused to
move in conformity with the currentintensity
and current tension necessary for the degree
of brilliancy destred. . | |

The present invention isapplicable whether
the regulating-helix is in the main or light

circuit of the lamp or in a derivation of, or |

shuntto thiscirenit. In the first case the said

auxiliary resistance or “graduator,” as it may |

be called, is so arranged as to form a shunt

to the main-current helix, while'in the second |

case it is placed in or forms part of the regu-
lating-shunt. The first-named arrangement
isthatfor main-current lamps proper orlamps
regulated by means of a helix traversed by
the main or light current, and the second-
named one that for shunt-lamps proper or
lamps the regulation of which is effected by
a helix placed in a derivation branched oif
from the terminals of the lamp, while both
the said arrangements are serviceable for dif-

The said means substantially con- |
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action of two helices, one plaéed in the main
or light circuit of the lamp (main or prime

‘helix) and the other in a shunt to the arc
“(shunt or differential helix.)

As my invention will best be understood

by contemplating its combination with a dif-
ferential lamp and the latter simnultaneously

which circulates the main or lLight current.— ¢

permits both forms of application to be made
use of, I proceed to” more particularly de-
seribe it on the base of a differential lamp.
(a.) Varying the current intensity by vary-
ing the action of the main helix or that through

The lamp is in equilibrium—that is to say, 1t
will burn when the number of ampére-wind-
ings of the main helix is equal to that of the
differential helix (differential lamps) or when
the magnetic force created by a main helix
having a given number of ampére-windings
is equal to the given force of a spring (main-
current lamps and shunt-lamps). In a differ-
ential lamp the number of ampére-windings
maintaining the equilibrium may easily be de-
termined on the prime helix, as is well known.
For instance, when the said helix comprises
eichty-six windings and the lamp burns qui-
ctly on being fed with a currentof ten amperes,
then thenumber of ampeére-windings on elther
helix will be eight hundred and sixty, the
thickness of the wire composing the prime
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helix being one millimeter, or, in other terms,

the prime  helix opposing a resistance of

1 0.937. Supposing such a lamp, and suppos-

ing, further, the same be fed with a eurrent
intensity of two ampéres, then the number of
windings of its prime helix will be reduced to
860 . o .

o5 =100, and it will burn provided its ¢o-0p-

erating counter-force be caused to be balanced

by the said reduced number of ampere-wind-

ings. Moreover, this lamp will also burn with
a current intensity of ten amperes when a
shunt is arranged to-the main or prime helix
and provided with such a resistance as to
allow eight ampéres to be diverted ‘from the
said helix, so that the number of amperes re-
ceived by the latter is but two amperes. As
long as the eurrent flowing through the arc
has an intensity of ten amperes, the lamp will
continue to burn quietly. When the said in-

ferential lamps or lamps regulated by means | tensity is caused to fall below ten amperes—
of any difference taking place between the ! for instance, to nine amperes—the shunt will
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not be altered, but continue to divert eiglht
amperes from the main helix., Consequontly
the latter will be fed with one ampére only
instead of with two ampéres, and its number
of ampere-windings proportionally reduced,
so 1hat it discontinues to balance its counter-
force. 'This state of the lamp will be main-
tained until by the action of the said counter-
force two ampéres are again permitted to flow
through the main helix. From this it results
that, when the lamp is desired to burn with a
two-amperes brilliancy, the said resistance
must be raised to an infinitely great amount
or the second shunt cut out totally.

IFrom the foregoing it is readily to be con-
ceived how the lamp can be enabled to burn
with any number of ampéres between two and
ten amperes as the minimum and maximum
intensities of current or the minimum and
maximum degrees of brilliancy, it being only
necessary toarrange ashunt to the main helix
and to provide this shunt with a resistance
capable of being so adjusted as to allow but

two ampceres to pass through the main helix, |

whatever number of ampéres is admitted to
the lamp, provided this number be within the
limits of two and ten ampéres. For instance,
when the lamp is desired to develop a bril-
liancy corresponding to five ampéres, then
the auxiliary resistance or graduator has to
be so adjusted as to cause three ampdres to
be diverted from the prime helix.

The principle diselosed by the foregoing
may be expressed as follews: In order to re-
duace the brilliancy of the lamp or its current
intensity, the action of its main helix must
be increased by increasing the resistance of
the shunt to said helix. Moreover, in order
that in all instances the lamp may burn with
a current tension best adapted for the degrec
of brillianey desired, the main regulating re-

sistance of the lamp has to be varied simul- |

taneously with the variation of the auxiliary
resistance, 8o that the current intensity acts
with such tension as experience has proved
to be best. '

The variations of the auxiliary and main
regulating resistances are found by methods
of caleunlation known to electricians.

T'he following is a table indicating several
amounts of auxiliary resistance and current
tension for lamps intended to burn with any

intensity within the limits of two and ten
amperes:

Intended bril- | Main helix | Difference | Resistance of Tension,
Haney of lamp., | receiving, | for shunt, |  the shunt. volts,

L 2 8 0.0234 40
R 2 O 0 0342 39
3 2 1 0. 0467 A8
P 2 2 0.0907 a7
s T 2 1 187 56
ettt rieteanan.. @ 0 o 33

It is woll understood that instead of arrang-
Ing one shunt provided with an adjustable
resistance it 1s but an equivalent means to

—
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provide for as many shunts as variations of
briliiancy are desired and to provide each

individual shunt with the special resistance

required for the degree of brillianey to be
obtained by the respeective shunt. |
(0.) Varying the current intensity by vary-
wy the action of the differential helix.—~From
case a, where the action of the main helix has
to be Increased by increasing the resistance
of the shunt to the main helix, in order to

permit the current intensity to be reduced,

and from the contemplation that a maximum
of current intensityis caused to flow through
the arc when the differential shunt—u. e., the
shunt to the arc—exerts its maximum of ac-
tion, it results that the current intensity can
alsobereduced by increasing the resistance in
the differential shunt. Thus to enable the
lamp to burn at different times with different
degrees of brilliancy the differential shunt of
same has to be provided with an adjustable
auxiliary resistance or graduator and the
latter adjusted to allow such a number of

“ampeores to pass as corresponds with the de-

gree of brilliancy desired, it being well under-
stood that the main regulating resistance must
simultaneously be varied, as already stated.

'The amount of variation of both the aux-

iliary and the main regulating resistance is
found by methods of calculation known to
electricians.

On the annexed sheet of drawings, Figure

1 is a diagram of a differential lamp with the
auxiliary resistance or graduator placed in a
shunt to the prime helix, and Tig. 2 a dia-
egram of a differential lamp with the gradu-
ator placed in the circuit of the differential
helix. |

In both figures similar letters of referenco

are employed for indicating identical parts,
In ¥Fig. 1, 0is the upper carbon, 2 the lower
carbon, L. " the main circuit of the lamp, and
H the helix placed inthesame, orthe prime he-
lix. 5 is theshuntto the are, and N the helix

. arranged in the same, or the differential helix.

H IR is the usual regulating resistance of the
lamp. The light current flows from the posi-
tive pole of the source of electricity, through
the main L and the regulating resistance IT Rz,
to the upper carbon, from this to the lower

carbon, whence it passes back to the negative

pole of the source of electricity throuch the
prime helix II and the main 1. As seen, a
shunt 2 /" is arranged to the prime helix 1,
and In this shunt is placed a resistance N I,
which Is adjustable. This auxiliary resist-

ance N R is what I call the “graduator.” If

this shunt is switched out the whole light cur-
rent will be caused to pass through the wind-
ingsof the prime helix; but when itisswitched
in but such fraction of the current will be al-
lowed to pass through the prime helix as cor-
responds to the amount of resistance opposed
by the graduator N R. The two resistances
N I¥ and II R are so connected by appropui-
ate means—for instance, by a hand pivoted
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in its center and the middle portion of which | versal of that described with reference to

is made of non-conducting material, while 1ts
end portions &’ and h* are conductors—that
any variation of one of them causes such va-
riation of the other as is best suited for the
degree of brilliancy obtained by that varia-
tion. |

In Fig. 2 the adjustable auxiliary resistance
or graduator is placed in the circuit b of the
difierential helix N, while there is no shunt
to the prime helix II. As long as the gradu-
ator 1s switched out the full amount of differ-
ential current will pass through helix N and
the lamp will burn with its maximum degree
of brilliancy; but when it is switched in only
such an amount of current will be allowed to
circulate through the differential helix as cor-
responds to the amount of active resistance
of the graduator and the lamp will burn with
a correspondingly lower degree of brilliancy.
In this case, also, a connection has to be es-

“tablished between the two resistances H R

and N R, as deseribed with reference to Fig.

1, this connection being omitted from the |

drawings. It is obvious that the graduator

may also be piaced in the circuit of the prime
helix or in a shunt tc the differential helix,
and that in such case the effect will be the re-

l

|

cases ¢ and b, respectively.
What I claim is—
1. In electric arc lamps the combination,

<

30

with the upper and lower carbons, the regu-

lating helix, and the main regulating resist-
ance of the lamp, of an auxiliary resistance for
changing the action of the said helix, and a
connection between the said auxiliary resist-
ance and the main regulating resistance, sub-
stantially as and for the purpose descriped.

2. In electric arc lamps the combination,
with the upper and lower carbons, the regu-
lating helix, and the main regulating resist-
ance of the lamp, of an adjustable auxiliary
resistance for changing the action of the said
helix, and a connection between the said aux-
iliary resistance and the main regulating re-
sistance, substantially as and for the purpose
described.

In testimony whereof I have hereunto set
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my hand in the presence of two subseribing 5o

witnesses. |

RUDOLEF H. JAHR.

Withesses: .
FRriTZ SCHRODER,
MARIA NAGEL,
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