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To all whom it may concern: 
Be it known that I, RUDOLF HERMANN 

JAHR, a subject of the King of Prussia, and 
residing at Opladen, in the Kingdom of Prus 

5 sia, German Empire, have invented new and 
useful Improvements in Electric-Arc Lamps, 
of which the following is a specification. 
This invention relates to improvements in 

electric arc lamps and more particularly to 
Io the mechanism by means of which the regu 

lation of the luminous arc is effected. 
The electric arc lamps to which the present 

improvements are particularly applicable be 
long to that class in which the two carbon 

15 holders are attached to the two ends of a chain 
or cord guided over pulleys or rollers and 
the carbons are caused to approach each other 
owing to the greater weight of the upper car 
bon-holder. According to this invention the 

2O said regulating device is so constructed that 
the shortening of the electric arc to the nor 
mal length or the feed of the carbons, the 
lengthening of the arc when shortened dur 
ing the burning away of the carbons--as by 

25 the falling of small particles from the upper 
carbon onto the lower one-as well as the pri 
mary striking of the arc when the carbons are 
in contact, are effected by horizontal oscilla 
tions of a single armature which is placed 

3o under the influence of two magnetic poles of 
like name dependent for their respective 
magnetic strength on the fluctuations of the 
electric arc so that, according to the chang 
ing strength of said magnets, the armature is 

35 caused to oscillate to one side or to the other. 
In oscillating to one side the armature causes 
the upper carbon-holder to be released 
whereby the latter is permitted to descend in 
order to shorten the are to normal length; in 

4o oscillating to the other side the armature 
causes the upper carbon-holder to be stopped 
again, while it allows the under carbon-holder 
to descend in order to compensate for short 
ening of the arc or to start the arc when the 

45 carbons are in contact on the lamp being put 
in the circuit. 
A practical embodiment of my invention 

is represented in the accompanying drawings, 
in which 

Figure 1 is a sectional elevation of the lamp 5o 
represented in a somewhat diagrammatical 

end the same polarity as the polar ends of the 
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manner, the parts being shown in their nor 
mal position. Fig. 2 is a plan of the lamp. 
The two carbon holders K and K sliding 

in tubular guides G, G' provided with longi- 55 
tudinal slots respectivelyg, g’ and hung from 
the base-plate Qas usually, are connected to 
gether by means of a chain or cord Kpassing 
over guide pulleys R, R and a chain-wheel k 
arranged between the same, the said wheel c 6o 
being regulated in its speed by a wheel work 
R, shown in dotted lines in Fig. 1, while it ap 
pears in full lines in Fig. 2. The guide pulley 
k is carried by a stationary support, while the 
other one is mounted in the end of the horizon 
tal arm u' of a bell-crank lever w pivoted at 
the elbow and with its upright arm u' abut 
ting against a small antifriction roller w8 dis 
posed at the side of a piece A mounted on a 
vertical axis a so as to be capable of being 
oscillated in a horizontal plane. This piece 
A is provided with a spring stop B opposite 
to the last wheel r of the wheel work R. It 
is made of soft iron and placed with its free 
end between the free polar ends of the cores 75 
E E of a horse-shoe electro-magnet or an 
electro-magnet composed of two single elec 
tro-magnets the cores of which are united by 
a connecting piece V. The coils respectively 
H and N on these cores are so arranged that 
the said two polar ends receive a like polarity 
either positive or negative. Thus the piece 
A receives by magnetic influence at the free 
end the opposite polarity to and at the rear 

said magnet. The winding H on the core E 
lies in or forms part of the main circuit C of 
the lamp, while the winding N on the core 
E" is in a derivation C to the arc. 
So long as the number of ampere-windings 

on both the cores E, E is alike, both poles will 
have an equal strength and each will exert a 
like but contrary attraction on the soft iron 
piece A forming the armature of the electro 
magnet. Consequently the two impulses neu 
tralize each other with the effect of main 
taining the armature A in the position it oc 
cupies at this moment and which is its nor 
mal position. If, on the contrary, the num 
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ber of ampère-windings on the one side in- Ioo 
creases, the pole on this side becomes corre 
spondingly stronger and so exerts a stronger 

  



3. 

IO 

25 

35 

45 

SO 

524,98l. 

pull on the armature. Moreover, the other 
pole, besides being weakened by its decreas 
ing number of ampère-windings, is further 
weakened by the propagation of the magnet 
ism from the stronger pole, so that its resist 
ance to the oscillation of al'mature A toward 
the Stronger pole is reduced by the coaction of 
two causes. The result of this arrange in ent 
is a very great sensitiveness of the armature 
to the changes of the arc. 
The arrangement is so designed that, if 

the lamp be out of circuit, the armature A is 
held in an approximately central position be 
tween the two poles but somewhat nearer to 
the pole of the derivation-magnet E N by 
the pull of a spring F (Fig. 2). In this po 
sition the armature causes the Spring stop B 
to just engage with the last wheel of the 
wheel work R and the bell crank lever 2U to 
assume such a position that its horizontal 
arm u' and thus the lower carbon-holdel' K' 
are slightly raised. 
The action of the device is as follows: Sup 

posing the lamp to be put into circuit, the 
carbons being in contact. The whole of the 
current passes through the coil II of the main 
circuit magnet E H with the effect of the ar 
mature A being shifted toward this magnet 
and the spring stop B engaged deeper into 
the said wheel , so that the bell crank lever 
w can obey the pull of the lower carbon 
holder K which is thus allowed to descend 
correspondingly, while the upper carbon 
holder K is held stationary. The result is the 
striking of the electric arc. On the other 
hand if, at the moment of switching in the 
lamp, the carbons are separated from one an 
other, the current passes through the coil N 
of the derivation-lmagnet E N and the arma 
ture A is caused to travel to the other side so 
as to draw the stop B entirely out of the 
wheel r. This has the effect of permitting 
the upper carbon-holder X to descend and to 
raise the under carbon holder K until the 
two carbons contact with each other whereby 
the current is diverted from the derivation 
C’ and caused to pass through the coil II of 
the main circuit magnet E. H. This causes 
the armature A to move in the other direc 
tion with the result of re-engaging the stop 
B in the wheel r and causing the lower car 
bon-holder K' to descend, while the upper 
carbon-holder K is maintained, so that the 
arc is struck. By the gradual wearing away 
of the carbons the number of ampere-wind 
ings on the derivation electro-magnet E' N is 
increased and consequently the armature A 
is caused to travel gradually toward the same; 
as soon as it passes over the normal position, 
that is to say, when the power of the deriva 
tion magnet E N becomes greater than the 
normal power of the main circuit magnet E 
H, the stop B releases the wheel r and the 
feeding of the carbons takes place until the 
number of ampère windings of the main cir 
cuit magnet is again. So increased and the 
number of ampere-windings of the deriva 

tion magnet so decreased that the former 
magnet causes the armature A to move back 
to its normal position in which it locks again 
the wheel 7. In this case should the carbons 
be fed too far by an excess of ampère-wind 
ings on the main circuit magnet E II, the lat 
tel' will cause the arnature A to be attracted 
by it beyond the normal position whereby the 
lower carbon-holder K is allowed to descend, 
while the upper carbon-holder K is held sta 
tionary by the stop B penetrating deeper in 
the wheel , so that the correct length of arc 
is re-established. During the burning of the 
lamp should the arc be shortened from any 
cause, for instance by the accumulation on 
the under carbon of small particles of the up 
per-carbon, the resulting increase of the num 
ber of ampere-windings on the main-circuit 
magnet EII causes a correspondingly stronger 
attraction of the armature A to Ward said imag 
net with the effect of allowing the lower car 
bon-holder K to descend until the normal 
length of arc is re-established the lower car 
bon-holder being then raised again by the in 
creasing action of the derivation magnet E' 
Nowing to the burning away of the said par 
ticles. 
What claim as my invention is 
1. The combination, in an electric arc lamp, 

of a horse-shoe electro-magnet having two 
adjacent poles of like name, an armature 
placed with one end between said poles and 
mounted so as to be capable of oscillations in 
a horizontal plane, a windling placed in the 
main circuit of the lamp for exciting one of 
the said poles, and a winding placed in a de 
rivation to the luminous arc for exciting the 
other one of said poles, substantially as and 
for the purpose stated. 

2. The combination, in an electric arc lamp, 
with an upper carbon holder, an under car. 
bon holder of less weight than the upper one, 
a chain or cord or other equivalent connect 
ing together the said holders, and a clock 
work for controlling the speed of said chain, 
of a horse-shoe electro-magnet having two 
adjacent poles of like name, an armature 
placed with one end between said poles, a 
winding placed in the main circuit of the 
lamp for exciting one of said poles, another 
winding placed in a derivation to the lumi 
nous arc for exciting the other one of said 
poles, and means controlled by said armature 
for stopping and releasing the clock work 
and raising and lowering the under carbon 
holder, substantially as and for the purpose specified. 

3. The combination, in an electric arc lamp, 
With an upper carbon holder, an under car 
bon holder of less weight than the upper one, 
a chain or cord or other equivalent connect 
ing together the said holders, and a clock 
work for controlling the speed of said chain, 
of a horse-shoe electro-magnet having two 
adjacent poles of like name, an armature 
placed with one end between said poles, a 
winding placed in the main circuit of the 
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lamp for exciting one of the said poles, an 
other winding placed in a derivation to the 
luminous arc for exciting the other one of 
said poles, a spring stop disposed at one side 
of said armature for stopping and releasing 
the clock-work and means controlled by the 
said armature for lowering and raising the 
under carbon holder, substantially as and for 
the purpose specified. 

4. The combination, in an electric arc lamp, 
with an upper carbon holder, an under car 
bon holder of less weight than the upper one, 
a chain or cord or other equivalent connect 
ing together the said holders and a clock 
work for controlling the speed of said chain, 
of a horse-shoe electro-magnet having tWO 
adjacent poles of like name, an armature 
placed with one end between said poles, a 
winding placed in the main circuit of the 

lamp for exciting one of the said poles, an- 20 
other winding placed in a derivation to the 
luminous arc for exciting the other one of 
said poles, a spring stop disposed at one side 
of said armature for stopping and releasing 
the clock-work and a bent lever resting with 25 
an arm against the side of said armature and 
adapted to engage with its other end that 
portion of the said chain to which is fixed 
the under carbon holder, substantially as and 
for the purpose specified. 
In testimony whereof I have hereunto set 

my hand in the presence of two subscribing 
witnesses. 

RUDOLE HERMANN JAHR, 
Witnesses: 8 & 

FRITZ SCHRöDER, 
SOPHIE NAGEL. 

  


