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Lo all whom it may conceri:

Beitknown that I, PIRREO118 KEILIIO LTZ,
a cibizen of the United States, residing in Bal-
timore, and State of Maryland, have invented

5 certain new and useful Improvementsin Are-
Light Regulators, of which the following is a
specification. ,

My invention relates to the eclass of electric

lamps, in which the light is produced at the

1o arc formed between two carbon points, one
of which is movable with reference to the
other. :

The object of the invention is to provide a
regulator lor thie movable electrode, in which

r5 theseparation of the carbons necessary to form
an arc 1s positive and certain, while the ap-
proach is very gradual and regulated, in con-
tradistinetion to the intermittent movemensg
which is incident to the majority of arc-light
20 regulators heretofore employed.

The fundamental idea of the invention is
the employment, as a cluteh, of aspiral or ¢oil
spring which encirveles the holding-rod and
which is normally—that is to say, when the

25 lamp is in position-—coiled sufficiently tightiy
to firmly hold the rod. Anundue inerease in
the resistance of the are, however, causes the
spring-clatch to relax its hold, thereby allow-
Ing the rod to feed forward the required dis-

30 tance and then be automatically arrested.

‘L'he operation of the cluteh may be con-
trolled by differential magnets, but prefera-
bly by a single-wound magnet, as hereinafter
described. -

In carrying ont the invention it is necessary
to so support the eluteh that when the rods
are brought into confact a separation will
ocenr to lorm the are.  This i1s accomplished
by supporting the cluteh upon a lever whieh
40 18 capable of a4 movement in the proper diree-

tion to feed the carbon under the influence of
changes in the strength of a solenoid-magnet
Included in a shunt around the are. The cur-
rent throngh the solenoid causes the core of

45 the magnet to be drawn into the coil against
the tension of a supporting-spring, thus eaus-
ing an approach of the carbon and a conse-
quent diminution of the current traversing
the coils. The core is thercupon withdrawn

50 from the coil slightly by reason of the sup-
porting-spring, thus separating the earbons to
form the are. The second essential is that

35

means be provided for moving one end of the

i
|

coil-spring with reference to the other for the
purpose of lessening or increasing its diame- s3
ter, accordingly asit 1s required to clasp or re-
lease the rod. Anun increase of current in the
shunt causes the movable core which controls
the separation to move the lever, as already
stated,and the same movement of this Ieveroc- 6o
casions a change in the tension of suitable ad-
Justable equilibrium-springsapplied to oneend

of the coil-spring,andserving to hold the latter

1n the required position for grasping the rod,
The movement of the lever in one direction 6z
or the other destroys the normal equilibriam,

so that the rod may be released or clasped
more firmly,accordingly as the lever is moved

in one direction or the other.

Coil-springs have heretofore been employed vo
for clutching the carrier-rods of are-lamps,
and I do not make any broad claim thereto,
but only in their appliecation, as hereinafter
specifically pointed out.

in the accompanying drawings, Figure 1 is 75
a front elevation of such portions of a lamp as
are necessary toillustratethe invention. Fig.

2 1s a side view of the same. Tigs. 3 and 4
illustrate certain details in the construction.
Fig. b 1s a transverse section of a modifica- Sc
tion, and I'ig. 6 illustrates a method of sus-
pending the nupper-carbon rod. |

Referring to the figures, A represents a
saitable supporting-frame,and ¢ and «* repre-
sent theupperand lowercarbonsg, respectively. 83
The npper earbon, &', is held ina rod, b, which
extends through a eluteh, B,and through suit-
able guides in the frame. The movement of
the rod & 1s determined by a solenoid, C, and
1ts movable core e, together with the cluteh
device B.  The coil of the solenoid is of fine
wire and inelnded in a shunt around the are,
1fs respective terminalg being connected with
the conductors leading to and from the car-
bons. The movable core ¢ is supported by
means ol a spring, ¢, secured to an adjusting-
screw, ¢,

Through a suitableopening, ¢, in the upper
end of the core there extends one end d of a
lever, D. The other end, &, of this lever ex-
tends loosely through an opening, ¢, in a sup-
port, ¢. 1618 evident that the end & of this
lever will rise and fall with the core e. The
movements thus occasioned arve designed to
cause a separation of the carbons for forming 103
the are and also to determine the {eed of the
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attached to the ring f.

2

!

upper carbons, a.
formed in the lever D,and through thistherod
B extends. In this annular opening a ring,
f, is pivoted by means of two screws, f’ and
f* 'The ring fits loosely upon the rod and al-
lows 1ts free passage through 1t. By reason
of the pivots or scerews f" and % which sup-
port the ring, it is capable of preserving a
horizontal position, notwithstanding the up-
ward and downward movements of the end &
of the lever D. It should here be noticed also
that the ends of the rod D extend loosely

through their respective supports, so that it

1S capable of a slight longitudinal movement
relatively thereto, thereby maintaining the
opening d in the same vertical line, notwith-
standing the tendency to turn upon the end
d* as a eenter |
The solenoid-magnebis preferably constract-
ed npon the prineciple illustrated, consisting of
a diamagnetic spool supported at its respect-
ive extremities in plates ¢' and ¢’ of magnetic
material, These plates are united with each
other outside the coil C by rods ¢" ¢’ of soft
iron. The parts are preferably so adjusted
that the mass of iron in the rods ¢’is approxi-
mately equal to that in the core ¢. 'This form
of magnet is not, however, essential, and oth-
er sultable forms may be adopted 1n place
thereof, A spring, F, has one end secuarely
The other end of this
spring 18 rigidly attached to a similar ring or
collar, /%, which also encircles the rod 0. It
18 evident that if this upper ring be. turned
toward the right hand or the left while the
lower ring remains stationary, the coil-spring
will be caused to grasp or to release the rod b,
which passes through it. Ifor the purpose
of determining such movement the position of
the ring /*is determined by two pairs of equi-
librium-springs, G’ ¢" and G* ¢*. This is ac-
complished in this instance 111 the following
manner: A collar, &, encireles the ring £, and
18 attached theleto by a set-screw, i T“o
arms, 2" and 2%, extend from this collar in op-
posite direetious, and the positionsof the same

may be adjusted byloosening the set-serew and

turning thecollar upon thering. Thesprings
&' and G are respectively attached at one
end to the euppow A, by means of suitable
adjusting-screws, «” and a', and the other re-
maining ends are respectively connected with
arms &' and k’, extending from corresponding
hubs K’ and K% These hubs are loosely
mounted upon the rod D at opposite sides of
the annular portion /. The spring tends to
draw the arms downward and thereby turn
corresponding arms or spokes, £° and %, down-

ward. These spoLes respectively bear against
the arms %" and 7% and thus tend in this in-

stance to turn the ungf" in the direction op-
posite the hands of a watch, and to thereby
coll the spring I' more tightly npon the rod
B. This tendency is counteracted by the cor-
responding springs ¢ and g° respectively, at-
tached at one end to corresponding rods or

arms, A" and 7°,and at their remaining ends to | support of the coil,

An annular opening,d, is |

348,977

arms 7’ and »* which are respectively attached

to supports N’ and N? carried upon the re-

spective arms of the lever D. The supports
N" and N* may well serve to hold the hubs K’ -
and IK* in place.. Their positions, and thus
the positions of the cor respondingarms, %’ and

»°, are rendered adjustable by suitable set-
This permits of the adjust- 75

serews, o and o,
ment of the tension of the springs ¢ and g
The springs. ¢ and ¢* may be dispensed with
in some instances, provided the clutch-spring
I has sufficient resistance to disengage itself
from the carrier-rod after
springs G" and G*® has been removed. Nor-
mally the various parts are so adjusted that
when a current of the required strength for
maintaining the are is traversing the cfubons
the core ¢, and thus the 1evel D, will be
in such position that the sepamtion of the
carbons will be maintained and therod 0 held
at rest. When, however, the arc increases
and the resistance thus becomes greater, a
greater amount of current will traverse the
shunt-cireuit including the coil or solenoid C,
and thus tend to dre_w the core ¢ downward.
A slight advancement of the electrode &’ will
thus be occasioned by the movement of the
core, and at the same time the tension of the
springs G’ and G* will be relaxed, so that the
opposing tension of the springs ¢’ and ¢* will
become increased relatively. This will im-
mediately causethering ¢’ to beturned slightly
in the direction of the hands of a wateh, thus
relaxing its grasp upon the rod b, which there-
upon i8s allowed to slide forward by reason of
its weight. Thereupon the current traversing
the arc will 1ncrease and that traversing t]1e
solenoid decrease, and the lever D will 1 rise,
thereby causing the coil-spring to again grasp
the rod and hold it firmly.

For the purpose of preventing the rod from
acquiring an undune momentum, 1t may be
counterbalanced by a weight, I?, which is pref-
erably annular, and surrounds the rod and is
supported upon cords p’ and pz, passing over
corresponding pulleys, »’ and p*, and secured
tothe upperend of therod by passing through
a pulley, °. The weight P is not always nec-
essary, and 1t may be desirable to make the
rod b hollow, to lessen its weight, especially 1f
the weight P 1s not employed.

It is evident that various. modifications
may be made in the method of applying the
tension to the clutch-spring and modifying its
tension upon the rod without departing from
the spirit of the invention. It i1s desi gned that
the rod, when the carbons have burned out,
shall make contact with thelower electrode or
the holder, and thus provide a short cireuit;

the tensmn of the
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but toinsure that in ease the clutch shonld for

any reason fail to operate, still a short circuit
should be formed, I provide an additional coil
of coarse wire around the movable core ¢, as
shown at C' in Fig. 5. One end of the coil C’
is conducted by a conductor, 1, with an 1nsu-
lated plate or contact-point, 1,
An adjustable screw or

secured to the
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contact-point, %, is carried by the arm @ of the !

lever D, and this is designed to make contact
with the plate +” when the lever D is drawn
downward a sufficient distance. The remain-
ing end of the coil ¢ is connected by a con-
ductor, 2, with the lower-carbon rod. W hen,
therefore, the rod « fails for any reason to feed
lorward, the lever D will be drawn down by
the carrent traversing the coil € until the
point 97 touches the plate . A cirenit will
then be established from the rod b around the
arc of the lamp through the coil (Y. This is
composed of wire of sufficient size to econduct
the current without injury. A eut-outis thus
formed and injury to the coil C is prevented.
When an are is again formed through the car-
bon-points, the normal operation of the lamp
will be re-established.

I efaim as my invention—

1. The combination, substantially as here-
inbefore set forth, with the carrier-rod of an
electric-arc lamp, of a coil-spring surrounding
the same, a vertically-movable lever, earrying
one end of said spring, and a rotary sapport
for moving the other end of said spring cir-
camlerentially, and thereby cansiug it to grasp
and to release said rod, as required. |

2. The combination, substantially as here-
Inbefore set forth, with the earrier-rod of an
electric-arce light, of a frictional eluteh for the
same, consisting of a coil-spring surrounding
the rod, a vertically-movable lever carrying
one end of said spring, and means for moving
the other end of said spring cireumferentiall y
with reference to the first-named end, where-
by the diameter of the spring is varied.

o. The combination, substantially as here-
inbefore set forth, with the ecarrier-rod of an
electric-are lamp, of a cluteh consisting of a
coil-spring surrounding the rod, means for
moving one end of said coll-spring circumfer-
entially with reference to the other and there-
by Inereasing or deereasing the diameter of
the same, and means for moving the same in
the direction of its length, substantially as de-
scribed,

4. I'he combination, substantially as here-
inbeforeset forth, ofa carrier-rod, a coil-spring
surrounding the same, means for holding one
end ol the wire of siid coil - spring in a
given radial position, cquilibrinm-springs ap-
plied to the other end of the wire of said coil-
spring, and means, substantially sueh as de-
scribed, for disturbing the equilibrium be.
Lween the last-named springs and tarning the
otiierend of said ceil-spring eiren mferentially.
o. The combination, substantially as here-
inbefore set forth, in an electrie-are tamp, of
a carbon-holding rod, a frictional eluteh con.
sisting of a coll-spring surrounding the same,
a lever supporting said coil-spring, a solenoid
meluded in a shunt-cireuit around the are of

the lamp, a core extending within said sole-
noid and connected with said lever, an adjust-
able spring tending to withdraw said core from
said solenoid, and means for winding and un-
winding said coil-spring by the longitudinal

CJ

movement of said core, and thereby modifying
1ts grasp.

0. The combination, substantially as here-
inbefore set forth, in an electric lam p, of a car-
rier-rod, a coil-spring surrounding the sanie,
means for retaining one end of said spring in
a glven position relative to said rod, a collar
surrounding said rod, to which the other end
of said spring is attached, two arms extendin o
from said collar, two arms connected with the

‘support forthe first-named end of said spring,

springs connecting the last-named arms with
the first-named, respectively, and springs act-
ing counter to the last-named Springs, sub-
stantially as described.

7. The combination, snbstantially as here-
inbefore set forth, in an electrie-are lamyp, of a
carrier-rod, an electro-magnet having a mova-
ble core, a lever having one end connected
with said core, a coil-spring surrounding said
rod and supported from said lever, a sleeve,
also surrounding said rod, to which the re-
maining end of said spring is attached, one or
more springs tending to turn said sleeve axial-
ly, one or more counteracting-springs, and
means for modifying the relative values of
sald spring.

3. T'he combination, substantially as here-
inbefore set forth, in an are-lamp, of a sSpring
surrounding the upper-earbon rod, a movable
lever, a gimbaled collarsupported in said lever
and surrounding said rod, a spring attached
to said collar, a second collar surrounding said
rod, te which the remaining end of said spring
1s attached, and mechanical devices, substan-
tially such as described, for tu rning the last-
named collar upon said rod. |

). The combination, substantially as here-
inbeforeset forth, of a carrier-rod, a lever hav-
ing an anuular opening, through which said
rod extends, a collar snrrounding said rod,
trannions supporting said collar within said
opening, a support for one end of said lever,
through which it extends loosely, a solenoid-
maguet, through the core of which the other
end of said lever extends loosely, a coll-spring
attached to said collar, and means for moving
said lever, substantially as deseribed.

10. The combination, substantially as here-
inbefore set forth, of the rod B, the lever D,
having the annular opening through which the
rod extends, the spring I, connected with said
lever, the collar /™) the ring I, coupled with
sald collar, the arms 2" and /2?, extending from
sald collar, the arms 2* and 1, tarning upon
said lever as a center, the springs (+ and G*,

tending to turn the last-named arms in oppo-

site directions and to press them against the
arms 2" and 1% respectively, the springs ¢" and
g’y and the arms w/ and w2
In testimony whereof I have hereunto sub-
seribed my name this 13th day of November,
AL D, 1885.
PIERRE OTIS KEILHOILTZ.
Witnesses:
CHARLES R. GALLAGHER,
CHARLES T. CHILD.
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