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So directions become balanced. 
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To all ch0m, it may concelºn: 
Be it known that we, LUDWIG: PIETTE and 

FRANZ KRIZIK, subjects of the EmperoT of 
Austria, and residents of Pilsen, in the lEmpire 
of Austria, have iuvented a certain Improve 
ment in Electric Lamps, of which the follow - 
ing is a specification. 
This invention relates to a methodl of effect 

ing automatically the regulation of the distance 
of the carbons in an electric lamp, without the 
aid of clock-work or other like mechanism, by 
the use of solenoids having special cores, such 
solenoids and cores being applicable where, as 
in electric lamps, uniformity of attractive force 
has to be maintained throughout a consider 
able length of stroke. In an electric lamp) ac 
cording to this invention there are two solenoid 
coils placed end to end, with their axes in the 
same straight line, and with one iron core free 
to slide lengthwise within both, this core car 
rying at its end one of the carbons of the lamp 
and being balanced when it is vertical or run 
ning on rollers when it is horizontal. The one 
solenoid coil, of low resistance, is in the lamp 
circuit. The other, of high resistance, is in a 
branch circuit connecting the conductors to 
and from the lamp. The core is so shaped 
that so long as the two solenoids exert equal 
attractive forces it remains stationary, not 
withstanding that it may have been previously 
moved lengthwise so as to extend farther into 
or through the one coil than the other; and in 
order that it may have this property it is madie 
with the mass of its metal redluced toward tille 
ends. This may be done either by tapering it 
from the middle of its length to a less diame 
ter at each end, or by boring it from each end 
with a tapering bore ; or, instead of giving the 
metal a regular taper externally or internally, 
its diameter or thickness may be reduced by 
steps from the middle each way; or it may be 
made of a number of pieces of iron rod or tube 
united end to end, with pieces of non-magnetic 
material of different lengths intervening be 
tween the lengths of iron. The core so con 
structed carrying one of the carbons, will tilhen 
adjust itself, moving the one carbon to or from 
the other, until the attractive forces exerted 
on the core by the two solenoids in opposite 

When the cap 

bolls are too near the resistance of the arc is 
so far lessened that the solenoid in the circuit 
of the carbons becomes the more powerful of 
tlhe two, and the core thereupon moves so as to 
separate the carbons. When, on the other 
hand, the carbons are too far apart the resist 
ance of the are is so much augmented that the 
solenoid in the circuit of the carbons becomes 
the weaker, and the core thereupon moves so 
as to bring the carbons nearer together. It is 
of advantage to combine with the lamp an au 
tomatic shunt of any known construction, so 
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that when the lamp is extinguished the current 
is slunted in to the general circuit. 

In the drawings, Figures I, 2, 3, and 4 are 
diagrams illustrating the principles on which 
this invention is founded. if an iron core of 
uniform section, as shown in Fig. 1, be placed 
within two solenoid coils, S and S', of equal 
magnetic force, the attraction on the core will 
depend on its position relatively to the coils. 
It is strongest when one end of the core is in 
tlhe Imiddle of the coil and weakest when the 
middle of the Core is in the middle of the coil. 
Hence, when the core is in tue position shown 
in Fig. 1 it will be more strongly attracted by 
S' than by S. When, however, the mass of the 
core at different parts of its length varies the 
attraction of the two coils upon it may be 
equalized. Thus by making the core in the 
form of a doubie cone, as shown in Figs. 2, 3, 
and 4, notwithstanding the different positions 
occupied by the core, it remains equally at 
tracted by the two coils S S', Figs. 2 and 4 
showing its extreme positions each way and 
Fig. 3 its middle position. The core, instead 
of being truly tapered toward each end, may 
be reduced by steps, as indicated in Fig. 5; or 
it may be hollowed out by tapering holes, as in 
Fig.4; or it may be made up of a number of 
separate lengths of iron connected together 
by non-magnetic material, as indicated in Fig. 
7, and these lengths may be bored through 
with holes of different diameter, as indicated 
in Fig. 8. By thus constructing the cores they 
may be made to move over considerable dis 
tances without undergoing change of attrae 
tion, and they are therefore suitable for regu 
lating tlhe distance of the carbons in electric 
lamps, 
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within the two solenoid coils S and S". 
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Figs. 9, 10, and 11 show various construc 
tions of lamps in which they are so applied. 
In Fig. 9 the double-coned core F is attached 
to the socket of the un pper carbon, the whole 
being balanced by a weight, q, attached to a 
cord passing over a pulley, R, and free to move 

The 
coil S, of large wire, presenting small resist 
ance, is in the circuit of the carbons, and S', in 
a shant-circuit, consists of fine wire in many. 
convolutions, so as to get with a wealk current 
magnetic force equivalent to that of S with a 
strong current, and to present considerable re 
sistance. When the carbons are too near, the 
attractive power of S being increased, while 
that of S' is diminished, the core IF is attracted 
upward, separating the carbons. When, on 
the other hand, the carbons are too far apart, 
S doses force and S' gains force, so that the || 
core F is attracted downward, causing the car 
bons to approach. In Fig.10, showing a pend 
ent lamp partly in elevation and partly in sec 
tion, the core F and upper carbon, E, with its 
socket, are balanced by the lower carbon, E/, 
and the rods B B', which carry it, the pulleys || 
R, R', over which the balancing-cords pass, 
serving as guides to the socket-tube of the 
upper carbon. In this lamp the connections 
and action of the two solenoid coils S S' are as 
described with reference to Fig. 9. A standard 
lamp arranged to maintain a constant focal 
position of the are produced by a continuotas 
current is arranged as shown at Fig. 11, the 
racks s 3' of two carbon - sockets being con 

nected by insulated gear G D, proportioning 35 
their movements to their respective rates of 
consumption. The shunt-coil S' may consist 
of two or more layers of thick insulated cop 
per wire, furnishing the convolutions required 
with several layers of thin copper and German 
silver wire to provide the required resistance. 
An electro-magnet, M, in the main circuit, act 
ing on an armature contact-lever, H, serves to 
short-circuit the coil S' in case of interruption 
of the lamp-circuit. When such interruption 
occurs the passage of current through S and 
MI fails and tihe armature H falls, making con 
tact with brancin ii". The current tlien passes 
out directly from the coarse-wire portion of sole 
noid S', thus short-circuiting the fine-wire por 
tion. 
We claim 
1. A solenoid core for an electric lamp, com - 

posed of a mass of metal varying in quantity 
in the direction of its length, substantially as 
described. 

2. A solenoid core for an electric lamp, con 
sisting of a body of metal whose mass dimin - 
ishes toward each end, substantially as and for 
the purpose described. 

In testimony whereof we have signed our 
nanes to this specificatiom in the presence of 
two subscribing witnesses. 

LUDWIG, PIETTE. 
FRANZ KRIZIK. 
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WWitnesses : 
C. O. PAGET, 

- E. G. S. MIOIELLER. 

  


