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To all chon it may concern: 
Be it known that I, WALTER. K. FREEMAN, 

a citizen of the United States, and a resident 
of Brooklyn, New York, have invented certain 
Improvements in Electric-Arc Lamps, of which 
the following is a specification. 
My invention consists of certain improve 

ments in the construction of regulating devices 
for the carbons of electric-arc lamps, as more 
fully described hereinafter. 
In the accompanying drawings, Figure 1, 

Sheet 1 is a side view of sufficient of the lamp 
to illustrate my invention; Fig. 2, an enlarged 
sectional plan on the line 12, Fig. 1; and Fig. 
3, Sheet 2, a perspective view of a part of my 
improved regulating devices. 
A is the upper cross-bar of the lamp-frame, 

and to the ends of this bar are secured, with 
the usual insulation, the binding-posts did 
and the vertical rods D D, carrying at their 
lower ends the lower-carbon holder. 
On the enlarged flat portion of the cross 

piece A is mounted the arch B, carrying the 
regulating devices, and in the top of the arch 
alid the center of the cross-piece is guided the 
nowable carbon-holder C. 
E is a vertical frame, to which are loosely 

pivoted at e'e', Fig. 3, the clamping-plates K 
and K, and which carries at its upper and 
lower ends guide-rods e e, the upper rod pass 
ing through an opening in the arch, while the 
lower rod carries a plunger working in a dash 
pot, E, on the under side of the cross piece A. 
The frame E is connected by a link, E°, to lugs 
on an armature, G, which is acted on by the 
poles of the double-wound electro-magnets M 
M', set face to face with the armature between 
them. The armature G is carried by arms gg, 
which are pivoted at g to an extension, B', of 
the arch B, and on this point g as a center 
the armature can have a limited movement 
from the position shown in Fig. 1 to a position 
opposite the centers of the poles of the electro 
magnets, the polar faces being curved from 
the same radius. The cores of the magnets 
M M are connected together, and are carried 
by a widened portion of the arch B, while the 
cores of the coils M M are carried by a con 
necting-piece, In, which fits and is guided be 
tween flanges b b on the extension B of the 
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arch B, and on the back of this connecting 
piece bears a set-screw, m', by which the elec 
tro-magnets MMI may be adjusted to bring 
their polar faces nearer to or farther from the 
armature G. 

In a notch in the upper end of the frame E 
fits the outer end of a flat spring, F, which at 
its inner end is secured to a jaw, f, pivoted at 
f to the arch B. An arm, f', on this jaw pro 
jects down Ward, and is acted on by a set 
Screw, f, by which the tension of the spring 
may be nicely adjusted to balance the frame 
E. and the parts carried by it. 
The outer ends of the clamping-plates KK' 

rest on projections on a supporting-bar, L, 
which has a shank passing up through an 
opening in the arch and threaded for the re 
ception of a nut, l, by which the supporting 
piece L. may be adjusted vertically, and the 
cla imping-plates KK consequently set to the 
proper angle. make use of two clamping 
plates, KK", set at slightly-different angles, 
so that if one clamp should not act the other 
Will. 
The electro-magnets M M and M M are 

double wound-that is, they are wound in one 
direction with thick Wire in the main working 
circuit and in the opposite direction with fine 
wire in the shunt-circuit 56, between the two 
binding-posts d d". 
Supposing the current to eifer at d, the 

main circuit is through the conductor 3, to the 
coils M M', to the cross-piece A, and from a 
branch from the conductor 3, through the coils 
M. M', to the cross-piece, and from the latter, 
through the conductor 4 to the carbon-holder 
C, carbons, lower-carbon holder, rod D', and 
out at d, the coils of the two pairs of electro 
magnets thus being in the two branches of a 
loop-circuit. 
The electro-magnets are so wound with the 

different coils that when a current is first passed 
through the lamp the current in the main-cir 
cuit coils will cause the cores to attract the ar 
mature G., raise the frame E and clamping 
plates, and consecuently the lnovable carbon 
holder C, and so form the electric arc. As the 
resistance in the main circuit increases with 
the consumption of the carbons and the cur 
rent leaks through the shunt-circuit coils, 
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which are wound in the opposite direction to 
the main-circuit coils, the magnetic effects on 
the opposing coils will neutralize each other 
and the cores will cease to attract the arma 
ture, which will then drop, and with it the 
frame E and clamping-plates KK, so as to 
allow the carbons to approach again in the 
usual way. 

I do not desire to claim in this case the com 
bination of the clamp-carrying frame with the 
flat pivoted spring and adjusting-screw, as that 
forms the subject of a separate application. 

I claim as my invention 
1. The combination of the movable carbon 

holder of an electric-arc lamp with two sets of 
electro-magnets with their poles face to face, 
and having their coils wound in opposite di 
rections in the main and shunt circuits, a clamp 
Carrying frame, and an armature connected to 
the frame and having a movement between 
the poles of the electro-magnets, all substan 
tially as set forth. 

2. The combination of a vertical frame, E, 
guided at its upper end in the arch, and hav 
ing a dash-pot at its lower end, clamping-plate 
carried by and armature connected to said 
frame, with a movable carbon-holder, and elec 
tro-magnets having their coils wound in oppo 
site directions in the main and shunt circuits. 

3. The combination of two sets of electro 

magnets in the main and shunt circuits, and 
having their poles face to face, with an inter 
mediate armature carried by armsg, pivoted to 
the arch, a movablecarbon-holder, and a clamp. 
carrying frame. 

4. The combination of the movable carbon 
holder and clamp-carrying frame with an arma. 
ture connected to said frame, two sets of elec 
tro-magnets, and devices for adjusting one set 
toward or from the armature, substantially as 4o 
set forth. 

5. The combination of the two sets of elec 
tro-magnets and intermediate armature with 
a guided frame, E, carrying clamping-plates, 
and connecting-link E. .5 

6. The combination of the movable carbon 
holder of an electric lamp with two clamping 
plates set at different angles, and operating 
devices, all substantially as set forth. . . 

7. The combination of the movable carbon. So 
holder, frame E, and clamping-plate with a 
clamp-support, L, carried by a fixed part of 
the lamp, and adjusting device therefor. 
In testimony whereof I have signed my 

name to this specification in the presence of 55 
two subscribing witnesses. 

WALTER. K. FREEMAN. 
Witnesses: 

JOHN H. KATTENSTROTEI, 
EUBERT HOWSON. 

  


