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To all whom it may concern:

{(No model.)

ces 1s composed of a few convolutions of thiek

Be it known that I, Puirie DIRIL, a citi- | wire, while the other comprises many convo-

zen of the United States, residing in Elizabeth,
in the county of Union and State of New Jer-
sey, have invented certain new and useful Im-
provements in Regulators for Iilectric- Arc
Lights, of which the following 1s a specifica-
tion. | |

"My invention relates to the class of appara-
tus employed for governing the movements of
the upper electrode of an arc lamp and caus-
ing it to be maintained at the proper distance
{rom the lower electrode, while permitting 1t
to be fed forward as required {o compensate
for the consumption of both electrodes.

The ohject of the invention is to provide a
regulator of the above character which shall
operate with entire uniformity an:l shall 1n-
sure a steady and unvarying light by main-
taining the arc as constant as possible.

The invention consists in organizing the ap-
paratus in substantially the following manner:
The lower electrode is maintained 1n a station-
ary position in the usunal manner, while the
upper electrode is secured to a holder capable
of being moved toward and away from the
lower electrode. The holder passes through
a movable frame, and this frame 18 so support-
ed that it is capable of a slight movement in
a direction diagonal to the axis of the holder.
This result is secured by pivoting the respect-
ive ends of the holder to two parallel arms,
which are also pivoted to the supporting-frame
of the regulating mechanism. Any stress ap-
plied to the holder in one direction causes 1t

positions of the parallel arms or links, causes
it at the same time to be raised. A superior
force applied in the opposite direction causes
the holder to move laterally in the correspond-
ing direction and at the same time downward.
These two movements of the holder are em-
ployed for controlling the position of the up-
per electrode, and they are occasioned by
means of two stationary helices or coils of in-
sulated wire surrounding two soft-iron cores
which are suspended from the frame of the
lamp, and are movable independently ot their
respective coils. These cores act through a
clutch applied to the holder to control the po-

sition of the movable frame. One of the heli-] The invention 1nvolves certain details of

. lutions of fine wire. The former is connected
in & main-line cirecuit in the usual manner,
while the latter constitutes a shant around
the arc of the lamp. When the two electrodes
rest in contact with each other, and the lamp
is placed in circuit, almost the entire eurrent
traverses the helix comprised of a few convo-
[utions of thick wire, and the inductive effect
thus produced upon the corresponding core
causes the core to be drawn within the helix
and the holder to be clutehed. The movable
frame is thus moved upward in a slightly di-
agonal direction, thus causing the electrodes
to be separated. As the arc thus formed 1in-
creases 1n length, and consequently in resist-
ance, a greater portion of the currentis forced
to traverse the helix included in the shung
around the are, and the effect produced by

tion exerted by the helix of larger wire, and
the movable frame is thus held in a position
of equilibrinm. It is cvident, however, that
some means must be provided for causing
the holder to be grasped and released in the
proper manner to feed the upper electrode
forward to compensate for the consumption
which continually takes place at the carbon
points. TFor this purpose the clutech betore
referred to is employed. This cluteh consists
of an arm suspended from the supporting-
arm of the cores, to which it is pivoted ab 1ts
upper extremity, while its lower extremity 1s
pivoted to a portion of the movable frame
surrounding the carbon-holder. A lug upon
the clutch-arm is designed to press against the
holder upon one side, while the oppositeside 1s
orasped by the movable frame. ‘The move-
ment of the cores under thesuperiorinfluence
of the coil of thick wire causes the cluteh to
orasp the holder, and the subsequent move-
ment of the frame sceares the requived sepa-
ration of the carbons. When the arcbecomes
of too great resistance, the movement of the
cores in the opposite direction atb first lowers
the carbon, and uitimately causes the holder
to be released, and the carbon is permitted to
drop by its own weight a sufficient distance to
maintain the required arc.

this upoun its core is to counteract the attrac-
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construction and organization, which will be
fully described in connection with the drasw-
ings.

In the accompanying drawings, Figure 1 is
a front elevation, partly in section, of a lamp
embodying the features of my invention. Fig,
218 an enlarged-view of the cluteh mechanism,
togetherwiththe electro-magnets and movable
frame for controliing the same. Fig. 3isa ver-
frcal transverse section of the clutceh and its
supporting-aris, and Fig. 4 is a plan section
showing the movable cores and a 1)01‘131011 of
the momble frame,

Referring to these figures, A" represents the
upper and A the IOWE‘l electl odes of an are
heght. The latter of these electwdeq 13 sup-
pmted in a stationary arm, ¢* in any conven-
ient manner. The upper e]ectrode A’ how-
ever, 18 secured by any suitable form of elmnp

to a movable holder, B'. The holder B’
1nsses throungh a movable frame, B, consisting

- of two rings or short eylindric al SL@E]OHS b’ ?)*
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which are united by vertieal bars 5 and b,
The entire movable frame is pivoted to the
frame-work C of the ]fme by means of two
parallel arms or links, ¢’ and ¢. The link ¢’
1s pivoted at one end to the lower portion of
the nmvflble frame B, and at the other end to
a lug, ¢, extending from the case C. 1In like
manner thelink ¢* 18 pivoted at one end to the
upper portion, 0%, of themomble frame B, and
at the other end to alug, ¢, extending {r om he
frame C. Thetwo armn¢ and ¢® are so located
that they extend upward in a diagonal direc-
tion, as shown in Figs.1land 2. The rod Bis
ofsuchsizethatit may be moved freely through
the sections " and §* of the frame; but it is de-
signed that it shall be pressed agmn% the sides
adjacent to the links ¢ and ¢* when the lamp
18 In operation. TFor this pur pose a clutch
controlled by two electro-magnets isemployed.
L'his cluteh consists of an arm, d, the upper ex-
Llermty, d’, of which is pivoted t0 tw o links, m/’
and m” Whlc,h In tarn are pivoted to two swing-
ing m*ms D"and I)’, ncar their upper extremi-
ties. The lower BB.LI emity of the arm d is piv-
oted tolugsd’, formed on the connecting-bars b?*
and b* of the frame B. The swinging arms D’
and D7 w hen moved toward the left hand,
(sce I‘iﬂ 2,) cause a lng, @, upon the arm d
Lo press "LD"LIDSE the carbon-holder B, and to
thereby bind the same by pressing it against
the inner surfaces of the rings ' and %
the purpose of thus causing the arm d to be
moved in the proper direction for clamping the
carbon-holder, two helices of insulated wire,
i and I, are emplmed The former of thesc
consists of a few convolutions of thick wire,
while the latter consists of many convolu-
tions of thin wire. The helix 1 surrounds a
sultable spool, ¢/, which issecured tothe frame
or case U by means of a screw, ¢, or in any
other convenient manner. leewme. tbehelix
B 1s wound upon aspool, ¢%, and i IS suppor ted
upon the frame C by a screw, ¢!, The two
helices themselves confront each other, the

B, carrying the lugs CPand ¢

For

cores and arms supporti

tormer, I¥, being upon the side of the frame
Two cores, I
and I , Are 1e%peetwely applied to the helices
I and I*.  The cores are movable into and
out of the helices It and E? respectively, by
reason of their being supported upon the
swinging arms D' and D YWhenthe position
of the Llech odes 1s such that the magnetism
induced in the core F by the coil ¥ exceeds
that induced in the core I'* by the coil 18, then
both cores will move in the duectlon indi-

cated by the arrow, and thereby cause the

upper end of the arm d to also move in the
same direction. The luge @ will thereby be
pressed against the carbon-holder B’, and the
further movements of the cores will cause the
holder to raise the frame B, moving it in the
direction which 1t 1s forced to take by reason
of the arms ¢ or ¢. This movement of the
holder causes the required separation of one
electrode. When by reason of the increased
resistance of the are, occasioned by the con-
sumption of the eleehodes the magnetism in-
dluced 1n the core I by the coll L 1mnereases,
the frame B will drop slightly, thercby hrmn-
1ng the elecirodes nearer together After the
clectrode A’ has been fed forward in this man-

ner as great a distance as the movement of

the frame B will permit, the cluteh-arm will
release the holderand allow it to drop a slight
distance in the frame, and the operation will
be repeated. By means of this organization
of mechanism a very constant arec may be
maintained.

Ifor the purpose of limiting the movements
of the frame B, a suitable fm]ustmﬂ -serew, H,
is applied to an extension, 7/, of the link ¢’
the screw passing thl_ouﬂh Lhe wall of Lhe
frame C.

FFor the purpose of preventing the lug @
from indenting the rod or carbon-holder B,
the inner Sulmee of the lug is curved to cor-
respond to the outer surface ol the rod.

It 18 desirable that the parts be so construet-

- ed that the cores F' and F* may be adjusted

with reference to the distance they normally
extend into theirrespective helices. Tor this
purpose the lower ends of the swinging arms
D and D? are prefel ably secuved to the cores
by set-screws [/ passing through elongated
openings /% formed in the arms.

I claim as my invention——

1. The combination,substantially as herein-
before set forth, in an elechuc arc lmnp, with
the upper electr odeand a holder for the same,
of a frame surrounding sald holder, parallel
supporting-links for said f rame, two mombl(,
ng said cores, two
helices, the one of thick and the other of fine
wire, respectively, surrounding said cores, and
a elutch -arm pivoted at one eud to said arms,
and ab the other to said movable frame.

2. The combination,substantially as herein-
before set forth, with the upper electrode of
an arc lamp, a movable frame for supporting
the same, means, substantially such as de-
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seribed, for permitbing an upward movement
of sald fmme and two electro-magnets having |
niovable cores secured to each other thr ouﬂh
the differential action of which the 11)081131011 of
said frame is controlled, a swinging arm sup- |
porting said cores, and a cluteh-arm connect-

ed from said swinging arm to said momble |

frame, Subst‘mtlally as described. a

3. ‘The combination,substantially as herein-
before set forth, w1t1 two coils of insulated
wire, the one 1ueluded in the main-line eircuit
of zm electric-arc lamp and the other in a cir-
cuit around the arc of the same, of two cores
respectively applied to said heliees a Swing-
ing arm supporting sald cores, an e]eetrode—
holder an arm pivoted to said holder and
linked to said swinging arm, and two par-
allel arms supporting said holder substan-
tially as described.

4, The combination, with the upper elec-
trode of an electric lamp, of a guiding iframe
or bracket for the same,which frame is S0 sup-

ported that it is capmb]e of a diagonal move- |

ment with reference to the axis of the elec-
trode, a pivoted arm, and means,substantially
such as described, for moving said arm in one
direction or another,accordingly as the arc of
the lamp increases or decreases in resistance,
and a linked connection between said frame

and said pivoted arm, whereby the movement )
of the latter in one direction causes the elec- |

trode to be clutched and raised, while the
movement of the arm in the other direction
causes it to be lowered and released.

5. Inan eleetric lamp,the combination, sub-
stmntmlly as hereinbefore set forth, of the up-
per electrode, a guiding bracket or frame for
bhe same, 1111118 Or arms pwoted at one end to
Q amnonmw support and at their remaining
ends to said frame, and extending at an fmﬂ]e
to the direction of movement of the electr Ode
electro-magnetic devices for controlling the
movements of said {rame, an arm pwoted to
a stationary support at one end and econnect-
ed with said electro-mag netlc devices, and the
clutech-arm ¢ and links m’ and m/, connecbmn
said frame and said arm.

6. Inan electriclamp,the commuatlou sub-
stantially as hereinbeforeset forth,ofthe f1 ame
B, the cores IV and F? and their respective
helices, and one or more arms, D, for support-
ing the cores, and having the slots I’ and the
serews k%, for adjusting the point of support
of said cores.

In testimony whereof I have herennto sub-
seribed my name this 18th day of July, A. D.
1884.

PHILIP DIKEHL.

Witnesses:
CHAS. A. MILLER,
WAL ‘W BRUCE.
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