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separated. When lighting, the current passes the arc. 
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Zo all whom it may concern. - the carbons. Where a continuous current is 
Be it known that I, OCTAVE PATIN, a citi- used, the coil placed in derivation has a great 

Zen of the French Republic, residing at Paris, resistance and the intensity of the current 
in said Republic, have invented certain new passing in the arc is very great compared to 
and useful improvements in Arc Lamps, of that of the current which passes in the coil. 
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which the following is a full, clear, and exact This coil attracts the iron cylinder which de 
description. termines the lighting and the regulating, the 
The present invention relates to an improve- lighting-that is to say, the separating of the 

ment in arc lamps adapted to Work either in carbons-each time the electro-motive force 
series or shunt and with continuous or alter- goes down below the desired amount and the 
nating current and producing the lighting regulating-that is to Say, the approaching 
and regulating by means of a simple coil of the carbons-every time the electro-motive 
mounted in shunt to the poles themselves of force goes above the desired amount. It foll 
the arc. This lamp can have a variable illumi. lows from this that when a cut-off is placed 
nating-point or stationary illuminating-point. on the wire of the derivation-coil it will pro 
My invention is illustrated in the accom- tect the same in case of the extinguishing of 

panying drawings, in which- the lamp, and by melting will short-circuit the 
Figure 1 shows the arc lamp with variable lamp, and will permit, if desired, replacing 

illuminating-point. Fig.2 shows an arrange. the lamp in the circuit by an equal resistance. 
ment applying to the lamp with stationary or This cut-off is hereinafter described in detail. 
variable illuminating-point and permitting Where an alternating current is used, the coil 
of making the core lighter and of facilitating placed in derivation serves to act on the soft 
the regulating of the lamp. Fig. 3 shows the iron, which actuates the carbons, as has been 
details of construction of the carbon-holder explained when the Working is by continuous 
of the lamp. Fig. 4 shows the arc lamp with currents. Besides this the coil derives the 
stationary illuminating-point. Fig. 5 shows current, in case of the extinguishing of the 
the details of a cut-off placed on the wire of lamp, from the arc-that is to say, when the 
the coil, and which in case of accident puts the lamp works normally the greater part of the 
lamp in short circuit. current passes into the arc; but if for any 

In principle the lamp is formed of a solen 
oid placed in derivation at the limits of the 
arc, which reacts on a small cylinder of soft 
iron, and thus determines the ascent or de 
scent of this cylinder. By aid of a very sim 
ple mechanism this movement of the cylinder 
is transmitted to the carbons, which approach 
or recede from each other, according as the 
electro-motive force augments or diminishes. 
Before putting into operation the carbons are the greater portion of the current passes into 

entire current to pass without causing any 
disturbance in the general working. Despite 
this accident the lamps mounted on the cir 
cuit remain stationary. By this arrangement 
the coil placed in derivation can be provided 
with wire of such thickness that the entire 
current can pass, at the same time presenting 
sufficient resistance by Self-induction so that 

The regulating of the lamp can also be ob 
tained by using coils of fine wire of anythick 
ness, but simply wound in a manner to pro 
duce the attraction necessary to the regulat 
ing electro-motive force. In this case, by an 
arrangement analogous to that taken for the 
lamps with continuous currents, a self-induc 
tion or other resistance can be established on 
the disjunctor of fusible lead, and thus short 
circuit the lamp. Lamps on the alternating 

into the coil only, the core is attracted, a brake 
unloosens, and the carbons come into contact. 
The moment when the current passes entirely 
through the carbons the core redescends and 
produces the separating-that is to say, the 
lighting. 
The regulating is done in the following 

manner: If the electro-motive force augments, 
the core of soft iron is attracted and causes 
the carbons to approach. When the electro 
motive force diminishes, the core redescends currents can also be made to Work in section 
under the action of its weight and separates and obtain all the results I have mentioned 
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cause the arc goes out the coil can allow the 
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by placing a second self-induction coil in de 
rivation at the limits of the lamp, which coil 
is independent from the one which serves to 
produce the regulating of the lamp. 
Referring now to Fig.1, which shows a lamp 

provided with a variable illuminating-point, 
the lamp with variable illuminating-point is 
composed of a solenoid S, which serves at the 
same time to produce the separation of the 
carbons for the lighting and the approach of 
the same in accordance with the consumption. 
In the interior of this solenoid, placed in shunt 
on the two ends of the arc, a core n is sus 
pended, composed of a bundle of soft-iron 
wires of a heavier weight than that of the 
movable-carbon holder. To this core a dash 
pot O is connected, which, placed at its lower 
end, rests on the frame and serves to take up 
the shock of the sudden oscillations of the 
core. The suspension-cord of the core passes 
on a large grooved pulley c and is fastened 
on the other side of the pulley to a small rod 
t, drawn by a spring ?, fastened to the frame 
of the lamp at X in a manner to exercise a 
pressure, or, rather, to form a brake on the 
grooved pulley. This little bar has a ping 
and slides in a stationary piece S, which is 
pierced by a cylindrical hole. On the axle of 
the large pulley another small grooved pulley 
p is fixed, on which a cord passes, of which 
one end is fastened to the upper-carbon holder 
PS. The other end is fastened at A to the 
frame of the lamp and holds by means of a 
pulley a counter-weight D in suspension, this 

35 counter-weight serving to maintain the ten 
sion of the cord and to diminish in part the 
weight of the movable-carbon holder. The 
lower carbon rests on a piece B, which forms 
a body with the frame of the lamp. Two pull 
leys p can be used and two counter-weights. 
An arrangement, Fig. 2, which applies to 

lamps with either stationary or variable illu 

45 
the frame. 
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minating-point permits of the core being made 
lighter and facilitates the regulating. This 
arrangement consists in a lever I, pivoted on 

At a point b of this lever is fixed 
a spring R, the other end of which c can be 
moved, as desired, by aid of a slide-block D, 
which serves to stretch it by sliding on the 
rod of the frame. The end f of lever L reacts 
on the core n by communicating to it a part 
of force exercised in b by the spring. This 
force tends to raise the core. The extremity 
if has an eye, in which a pin fixed on the stem 
of the core engages. - 
The carbon-holder herein shown, which is 

applicable to the two kinds of lamps, also pre 
sents some desirable features. The upper-car 
bon holder in Fig. 3 is composed of a metal ball 
s', fastened between an elliptic A and a rect 
angular clasp B. This last clasp rests on an 
insulating-plate c, which is itself attached to 
the bed-plate of the carbon-holder K, Fig. 4. 
Screws v v serve to press the ball s'. Thereby 

65 a knee-joint is obtained. At one end is at 
tached the wire conducting the current. The 
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In the lowest part of the rod a hole is made, 
into which the carbon Ipenetrates. To fasten 
the carbon, a clasp J is actuated by means of 
the collar J, forming a nut and pressing 
against the carbon by displacing itself in the 
incision L, made in the stem F. The screw 
V' only serves to fasten the screw V by pene 
trating into the body of the rod F. 
The lower part of the carbon-holder does 

not show the same arrangements as the upper 
carbon holder. It is held on the bed-plate of 
the carbon-holder generally used by means of 
a screw and nut. 
The operation of the device is as follows: 

At rest the core of the solenoid, not being 
attracted, acts with all its weight, which is 
greater than that of the movable-carbonholder 
and always holds the upper movable carbon 
apart from the lower stationary carbon. As 
soon as the current is put into the lamp it 
passes entirely into the coil, the core of soft 
iron is attracted to the interior of the solen 
oid, and the cord which suspends it takes an 
ascending movement, at the same time being 
held by the spring r, fixed at ac to the frame 
and sliding in the guides, also fixed to the 
frame. This movement draws the grooved 
pulley in a receding motion, thus, if desired, 
producing the contact of the carbons. How 
ever, if the separation is too great, the reced 
ing movement continues until the ping rests 
on the stationary guide S. In this movement 
the cord ceases to be a brake on pulley c. 
The rod is drawn on by the weight of the up 
per-carbon holder. The two carbons come into 
contact. The entire current passes through 
the carbons, and thus ceases to pass into the 
coil S. The core n, being no longer attracted, 
falls by its own weight, and as its weight is 
superior to that of the upper-carbon holder 
PS (balanced in part by the counter-weight 
D) it carries along the upper-carbon holder 
and causes the separation of the carbons, and 
in consequence the lighting. When in Work 
ing the length of the arc increases in conse 
quence of the Wear of the carbons, the electro 
motive force at the ends of the lamp, and 
consequently at the ends of the solenoid, in 
creases also, and the attraction of the solen 
oid following the same course makes the core 
rise again. The cord which suspends it fol 
lows the same ascending movement, slowly 
drawing the grooved pulley in a receding 
movement. This movement produces by it. 
self the approach of the carbons. It continues 
to the moment when the fixed pin at the 
rod rests on the stationary piece. From this 
moment the ascending movement has the ef. 
fect of loosening the cord, which then does 
not exercise any pressure or does not act as 
brake on the grooved pulley, the latter thus 
becoming free to turn, inclined to that as it is 
by the Weight of the upper carbon-holder. 
The arc being brought back to its normal 
length, the electro-motive force at the ends of 
the lamp, and consequently at the ends of the 

balls' is traversed by a rod F, enlarged at F. solenoid, diminishes, regaining its normal 
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force. 
takes its first position. If for any reason the 
carbons approach below the limit of regula 
tion, the electro-motive force at the ends of 
the lamp diminishes. It is the same in the 
solenoid. The soft-iron core, drawn by its own 
weight, descends, and, drawing with it the pull 
ley, brings the separation of the carbons to 
its normal extent. 

Referring now to Fig. 4, which shows a 
lamp with stationary illuminating-point, just 
as in the lamp with variable illuminating 
point does the solenoid of the lamp serve 
at the same time to produce the separating 
of the carbons for the lighting and the ap 
proaching of the carbons as they wear off. 
This solenoid and its regulating accessories 
are arranged in the same manner in the pres 
ent case as in the lamp with variable illumi 
nating-point. In the drawings, Fig. 4, showing 
this lamp I have represented the same parts by 
the same letters. The lighting and regulating 
of lamp is equally effected in the same man 
mer. The only difference consists in that the 
movement of the grooved pulley is transmitted 
to two carbon-holders, which are both station 
ary. The rods of these carbon-holders are 
fixed to the ends of two cords moving on two 
grooved pulleys p p", which themselves are 
fixed on the same shaft as the large pulley C. 
Thus when the upper carbon descends the 
lower carbon is raised. The cut-off used 
when showing the theoretical working of the 
lamp with a continuous current applies also 
to lamps with alternate currents and is com 
posed of a plate eg, forming a spring and in 
communication with the limit K, insulated and 
held up by a fusible weight p or by any fusible 
wire. In case the thread breaks the plate e 
g establishes the communication with the ter 
minal H, which is isolated from the mass. 
Between the contact, H and the terminal D 
the resistance R is Wedged, which is equal to 

The terminal K 
is insulated from the mass and communicates 
with the plate eg. On the other hand, the 
coil communicates through one of the ends e 
of its wire with the terminal K by the inter 
mediary of the fusible weight, and the other 
end of the wire communicates directly with 
the terminal i, which is in communication 
with the lower carbon b of the lamp. The 
terminal IX is connected with the upper car 
bon. At the terminals IX and end the two 
wires of the line. The advantages which these 
arrangements present consist in that the lamp 
works with the electro-motive force strictly 
necessary to produce the arc, that one avoids 
the absorbing of a part of the total electro 

regulating, and that the power spent in pro 
ducing the regulating is thus reduced to very 
small proportions. The entirety of these ar 
rangements offers, besides, the advantage of 
assuring an almost absolute regularity, and, 
in case of lamps being mounted in series, to 
avoid the perturbations which are produced 
in the whole of the lighting either through 
poor Working of one or Several lamps or even 
by the fact of the extinction of some of them. 

It may be added that these lamps can work 
either in series or in shunt, with continuous 
current or alternating current, whatever may 
be the distributing system, with constant 
electro-motive force and variable intensity, or 
with variable electro-motive force and con 
stant intensity. 

IIaving thus described my invention, what 
I claim, and desire to secure by Letters Pat 
ent, is 

l. In an arc lamp, in combination with the 
carbon-holders, a solenoid, a core movable 
therein and when unattracted holding the 
carbons apart, a dash-pot for taking up the 
shock of movement of the core, a cord at 
tached to the upper end of said core, a shaft, 
a pulley on said shaft over which the cord 
passes, a spring attached to one end of the 
cord and to the frame to form a brake on the 
pulley, and connections between the shaft 
and the carbon-carrier, substantially as de 
scribed. 

2. In an arc lamp, in combination with the 
carbon-holders, the solenoid, the core therefor, 
the dash-pot, the cord for suspending the core, 
the shaft, the grooved pulley c, the rod t, at 
tached at one end to the cord, a spring , se. 
cured at one end to the frame and at the other 
to the rod i, and a guiding-casing attached to 
the frame and inclosing the rod i, and con 
nections between the shaft and the carbon 
holders, Substantially as described. 

3. The herein-described carbon-holder, com 

The core of soft iron redescends and motive force of the current to produce the 6o 
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prising the metallic ball, with clasps for hold. 
ing the same, a rod, as F, passing through 
said metal ball and having a socket for the 
reception of the carbon and having also a re 
cess L, and a circular clasp J, surrounding the 
rod and pressing through the recess L against 
the carbon, substantially as described. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses. 

OCTAVE PATIN. 
Witnesses: 

ROBT. M. HOOPER, 
JOSEPH COURNIER, 
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