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To all whom it may concern: 
Be it known that I, HENRY JAMES FISHER, 

a subject of the Queen of Great Britain and 
Ireland, residing at 102 Shooter's Hill Road, 
Blackheath, London, in the county of Kent, 
England, have invented Improvements in 
Electric-Arc Lamps, of which the following 
is a specification. 
My invention relates to electric-arc lamps, 

and has for its objects to economize the cur 
rent required for automatically controlling 
and regulating the carbon-feeding mechan 
ism, and to provide an arc-lamp adapted for 
use at Will With either continuous or alternat 
ing currents. v 
According to my invention I am enabled to 

dispense altogether with the use of solenoids 
in an arc-lamp, and I use a plurality of novel 
and useful arrangements and adaptations of 
the “heated-wire’ system for automatically 
and independently controlling the carbon 
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feed and for striking the arc; and in carrying 
Out my invention I arrange and combine the 
elements together in such manner that econo 
my both in first cost and in Working condi 
tions is attained, and also other advantages 
aOCle. - 

I will fully describe my invention, refer 
ence being had to the accompanying draw 
ings, in Which 

Figure 1 illustrates a type of arc-lamp with 
the carbon-feed mechanism carried in a bal 
anced frame in which an arrangement of my 
invention is embodied, and Fig. 2 is a plan 
of the wheel-gear. 

in constructing a lamp I usually employ, 
as has been previously employed, a rack R, 
which holds the upper carbon C, into which 
a pinion r gears. This pinion r is mounted 
upon a fixed bearing b and is fast to the first, 
Cl, of a train of wheels C. c. d, terminating in a 
smooth. Wheele, upon which a brake B acts. 
The Whole feed mechanism is mounted in a 
rocking fraine F, centered upon the same 
fixed bearing b as the said pinion r. The 
lower carbon C" is held suitably either upon 
the lower memberg of the lamp-frame, or for 
a focusing-lamp it may be carried upon a 
moving bridge-piece automatically operated 
in any convenient manner. The lamp-frame 
is completed in the usual way, suitable insul 
lation being provided where required. The 
adjustment of the rocking frame Fis effected 

arrangement. 

by means of springs or movable weights, such 
as W, and regulating-screws U v', suitably 
arranged. 
The above-mentioned brake, (which may be 

a lever, such as illustrated at B, or a band, 
cam, or other holding and releasing device of 
suitable kind,) for controlling the smooth 
brake-wheel e of the feed-regulating mech 
anism, is operated at the required times au 
tomatically by a heated-Wire arrangement H 
of high resistance connected in shunt, as 
shown, with the main circuit and contained 
in a casing c', which is mounted upon and 
moves with the rocking frame F. In this 
shunt arrangement one or more metallic 
strips, wires, or conductors h. h. is or are ar 
ranged in series and suitably disposed, being 
preferably led from one terminal h' of the 
casing c' to and fro around or over barrels, 
such as c, mounted in said casing and con 
nected to the brake, returning over said roll 
ers or barrels to the other terminal h of the 
case, and thence to circuit, with proper in 
sulations where necessary. The shunt de 
vice is connected by a suitably-resilient con 
nection b' to the brake B and offers a path for 
the current other than through the lamp-car 
bons, and its action is hereinafter explained. 
In addition to the above, according to my 

invention for striking the arc, I employ a simi 
lar hot-wire arrangement L, but of low re 
sistance, which is in series with the carbon 
rods C C and constructed and disposed as 
follows: 
One or a number of wires or conductors ll 

of suitable kind and length is or are arranged 
in parallel or in series, as may be convenient, 
and inclosed in a case, such as d'or otherwise. 
The device is fixed to the lamp-frame, as 
shown at ac, and also connected to the rock 
ing frame F by a conductor l of some and suit 
able resiliency (on the pinion side of the car 
bon-holding rack R and at suitable distance 
from the pinion-center) in such manner as to 
normally counterbalance the whole rocking 

Erom the frame F the current 
passes through the rack R and a flexible con 
ductor l to the carbons. The above-men 
tioned casings c' and d inclosing the wires 
may be perforated or furnished with valved 
apertures to provide for efficient and adjust 
able Véntilation. 
The operation of my above-described inven 
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tion is as follows: When the current is first 
switched onto the lamp, if the carbon rods 
happen to be in contact the current from 
positive terminal P flows through the wires 
l of the low-resistance series device L and 
through the carbon rods C C, and as the 
wires l l lengthen under the heating action of 
the current the Weighted end of the rocking 
frame descends for a sufficient distance, regul 
lated by the screw u', and the movement of 
the pinion raises the rack and separates the 
points of the carbon rods to the required dis 
tance and the arc is struck, the current flow 
ing on to the negative terminalN through the 
Wire ... If When the current is Switched on 
the carbon rods C C are not in contact, then 
a small current flows through the high-resist 
ance shunt device II, and as the Wiresh there 
of lengthen under the heating action of the 
current the brake B is removed from the 
wheele, releasing the wheelwork and allow 
ing the carbons to come in contact by gravity. 
Then the action of the low-resistance series 
device L and balance-frame F, as above de 
scribed, serves to automatically separate them 
to the required distance to strike the arc, 
when the brake is again automatically ap 
plied. 
As in use the carbon rods burn away the 

resistance between them increases, and the 
adjustment is such that when this resistance 
has increased beyond a certain point the 
current flowing through the high-resistance 
shunt device II increases and heats same 
sufficiently to release the brake B, allowing 
the top carbon rod C to approach the other 
by gravity gradually until the resistance be 
tween the carbon rods is so reduced that the 
current flowing through the shunt-wire de 
vice is also reduced. Then the wire I cools 
and shortens and the brake B is again ap 
plied to the wheele. As the carbon burns 
away this action is continuously repeated, 
and the feed of the carbon rods is automatic 
and practically continuous. 

In some cases it may be advisable to pro 
vide supplementary means for assisting and 
insuring the proper application of the brake 
at required times, as above set forth, in 
case its action might be too slow or other 
wise insufficient. In such cases I employ a 
third and auxiliary hot-wire device arranged 
in any convenient position, for example, as 
shown in end section at L', and of similar con 
struction to those already described, and of 
a resistance equal to or somewhat higher than 
that of the low resistance L, above described, 
and such auxiliary device L', I connect in 
shunt or Series upon the low resistance L. 
and connect it to a Supplemental brake IB', 
acting on the same Smooth wheel e as the 
brake B of the feed mechanism in such man 
ner that the brake-power will be sufficiently 
augmented and applied when the current is 
flowing through the carbons, as will be read 
ily understood. # 
By the use of my above-described improve 
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ments also not only can the lamp be used with 
either alternating or continuous currents, as 
desired, but also much less current is required 
in my shunt device than is required in the 
Solenoids of lamps as usually constructed, 
and hence more current is available for pro 
ducing the light. A further advantage is 
that the low-resistance device T, can readily 
be made of such resistance that in lamps used 
on constant potential with continuous cur 
rents the resistance-coils usually necessary 
may be dispensed with, and where alternat 
ing currents are employed the choking-coils 
usually employed may also be dispensed with. 
It will be evident that if desirable in any case 
instead of connecting the high - resistance 
shunt II across the lamp-terminals, as above 
stated, it may be connected in shunt, with the 
carbon rods only; also, though I have above 
described a rack-and-pinion arrangement of 
carbon-feed, I may employ any equivalent 
means, such as a drum with wound or weight 
ed cord. 

I do not confine my invention to any pal 
ticular kind of arc-lamp mechanism, and I 
Would state that I am well aware that the use 
of wires or strips of metal adapted to change 
their length when heated by a passing cur 
rent and thereby becoming a source of power 
transmission is not new, and to such princi 
ple I lay no broad claim nor to the use of the 
gear-wheels and a brake controlling same; 
but 
What I do claim as my invention, and de 

sire to secure by Letters Patent, is 
1. In an electric-arc lamp, the combination 

with the rack carrying the movable carbon, 
of the rocking lever mounted upon a pivot 
and having a Weighted end, the resistance de 
vice connected with said weighted end, and 
acting to raise and lower the same, the gear 
Wheel mounted on the pivot of the rocking 
lever and engaging the rack, the train of gear 
ing extending toward the opposite end of the 
rocking ever, and terminating in a brake 
wheel, the brake-shoe arranged to bear against 
the brake-wheel, and the resistance device 
connected with the brake-shoe, substantially 
as described. 

2. In an arc-lamp the combination of a hot 
wire shunt device of high resistance mounted 
upon and moving With a rocking frame car 
rying the feed mechanism and adapted to au 
tomatically operate a brake controlling the 
Same and a hot-Wire device of low resistance 
in series with the carbons and adapted to con 
trol the position of the said rocking fraine 
and to strike the arc, and a supplementary 
hot-wire device, the whole being arranged to 
Operate substantially in the manner and for 
the respective purposes above set forth. 

In witness whereof I have hereunto set my 
land in presence of two witnesses. 

IIENRY JAMIES IISHER 
Witnesses: 

IIENRY A. PRYOR, 
W. M. ITARRIS. 
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