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To all whom it may concern:

Be 1t known that I, ROBERT J. SHEEHY, 4
citizen of the United States, residing in the
city, county, and State of New York, have in-
vented certain new-and useful Improvements
in Electric-Light Reg gulators, of which the fol-
lowing is a Speelﬁc&tlon -

My invention relates to that class of electric
lighting apparatus in which the so-called, elec-
tric are, 18 maintained between two carbon
electrodes.

1t partieul&rly relates to a class ol devices |

or appliances commonly denominated ‘‘ regula-

- tors,’’ the function of which is to automatically

.IS

20

25

40

43

maintain said electrodes in that relation to

each other which is essential to the production

of a uniform and maximum degree of 1llumi-
nation. -

To thisend my invention consistsin amethod
of and apparatus for maintaining the proper
relative positions of the said electrodes, which

may be described in outline as follows: Two |

metallic arms, serving as electrode-holders,
are fulcrumed upon g common central shaft.
The sockets of the electrodes are respectively

pivoted to the outer ends of these arms or

holders. When, therefore, the electrodesare in
contact, a qu&drﬂateral 18 completed of which
two adj acent sides are the eleetrodes the re-

maining two being the arms or holdels above
mentloned A tendency 18 given these arms
to rotate upon the said centml shaft in oppo-
site directions under the action of a constant
force. In otherwords,they are subjected to a
continual force operating to approximate the
electrodes. By means of a system of eccen-
trically-pivoted levers the electrodes are main-
tained in proper angular relation to each other,

and by means of & System of pointed levers 01
lazy-tongs any deviation from the plane in
which the electrodes are situated is prevented.

The separation of the electrodes necessary to
establish the are is effected by the angular

movement of an electro-magnet (Vltahzed by

the light-producing eurrent) upon a shaft, un-
der the attr active force exerted by ithpon a,
stationary armature. An undue separation of
the electrodes is prevented by an angular move-

the increase of attraction exerted by the pole
of a second electro-magnet for the same arma-
ture, whichis included in a shunt-circunit span-
ning the electric are. |

The electric-light regul&tm herein described 55
18 capable of belnn used either upon an inde-

| pendent circuit or in conjunction with other

two-pointlamps upon the same circuit. When

equipped with a cut-out mechanism for auto- 60
matically withdrawing it from the main cir-
cult whenever the resistance developed in the
electric arc becomes so great as to disadvan-
tageously effectthe working of the other lamps.
This cut-out mechanism is actuated by the piv- 65
oted shunt-magnet, which, on reaching a cer-
tain position of deflection, allows a switch here-
tofore maintained by it at a distance on its back
contact-point to be liberated, so as to descend
upon said contact:stop, and thereby close a vo
shunt-circuit of low resistance, avoiding the
arc. 'l'o reintroduce the light mechanism a
device 18 provided which 1s actuated by the
pressure of one electrode upon the other to di-
vert the current npon the main line through 45
-the coils of the oscillating electro-magnet, the
office of which 18 to sepzuate the eleetrodes
The increased energy of these magnets is ex- .
panded in restoring the cut-out lever to its

’ used in conjunction with other lamps it is

| normal position of 1naction. 80

The accompanying drawings illustr aﬁne my
invention, in which Figure 1isaside and Fig.
2 an end elevation of my complete lamp. Hig:

3 1s a perspective view of eertain parts of the
cut-out mechanism. 85
I have applied similar reference-letters in all

the drawings to such parts as appear in more
than one of the figures.
A’ A’ are the carbon electr odes, the soekets
B’ B’ of which are respectively pivoted at the go
points C" C*to the arms I D?.  These arms are
provided with hubs E E? both of which are
carried upon the same S]l[:bft . ThehubEis
‘provided with a pinion, (;r’ rigidly affixed
thereto. The hub E? carries the metallic seg- g5
ment G# which 1s securely attached to the
holder D* at the points G° G*. The pinion H
(which is driven by a clock-work mechanism

ment in the reverse direction c‘msed by the ! comprising the driving-spring H’, wheels H?
5o decrease of said attractive force coupled with | P’ H* H°, and f‘m %) engages with the pinion 100
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G and arc or segment G*, thereby causing the

arms D’ and D* to be impelled in opposite di-
rections, the former at a less rapid rate of
speed than the latter, so as to compensate for
the unequal consumption of the electrodes and
maintain the light constantly in the same hori-
zontal plane. As the carbons are consumed,
the quadrilateral figure A’ A? D' D? will have
two of 1ts sides gradually diminished inlength,
thereby permitting the rotation of the remain-
ing side under the influence of the foree here-
inbefore referred to, but subject to the control
of the regulating mechanism to be hereinafter
described. The normal direction of the rota-
tion of the sockets tends to throw the eclec-
trodes out of adjustment, for which reason I
employ levers 1’ I?, eccentrically pivoted at I?
I* to the frame-work of the instrument, and to
the electrode-sockets B’ B* at the points I° T°,
50 that under their influence the electrodes are
slightly turned upon the fulerums ¢’ C? as they
are advanced. This revolution is sufficient,

“however, to effect the proper variation in the
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angle of incidence necessitated by the con-
sumption of the electrodes. I employ the sys-
tem of lazy-tongs J° J* J° J%, attached to the
frame-work of the lamp K’ and to the arm D?
by means of the insulating-link K?, and to the
electrode A’ by the rollers K* and K* This
system, while conforming to all variations in
the said angle of incidence, will serve to main-
tain the electrode A’ from being displaced
from the plane in which both the electrodes
should continually remain. This system is
applied to the electrode A’, for thereason that
on account of its greater length is more liable
to become displaced. By means of these de-
vices the arc is constantly maintained in the
same horizontal plane, and the proper direc-
tlon is given to each of the electrodes. A lat-
cral movement of the longer electrode is pro-
vided, and, in fact, any departure from the
proper relative positions, except subject to the
control of the regulating device hereinafter to
be described, is effectually guarded against.
The electric current is applied to the appa-
ratus in the following manner: Entering from

the main line by positive binding - post; L’,'

1t traverses the conductor I’ and the coils of
the electro-magnet M, and thenee passes to the
frame-work of the instrument IL°; thence vic
the arm D’ to the carbon electrode A’ to the
arc and the electrode A?% (which is insulated at
the points N’ N* from the frame-work of the
instrument;) thence by the conductor L to con-
tact-stop L’ and conductor Lf to negative bind-
mg-post L' and line. A shunt-circuit which
spans the arc may be traced from the main line
L7 by the line O', electro-magnet M? of high
resistance, and conductor O to the main line
againat L. Theshunt-wireis so coiled around
the electro-magnet M* as to develop the same
polarity at P’ as is manifested by the pole P
The common yoke Q/, supporting the electro-
magnets M’ M® is movable, being pivoted at
Q) to the frame-work of the instrument, and is

prolonged at QF into an arm jointed at its ex-
treme end to the link R/, which is provided
with a clamp or clutch, R*. This clamp is pro-
vided with a transverse groove, which is given
a curvature similar to that of the segment G,
which latter fits loosely within the said groove,
and travels freely within the same when the
electro-magnets M’ M*areinthe position of rest

70

in the figure; but when under the influence of 75

the variable attraction exerted by the poles P’
and P upon a common fixed armature, U’, the
system of magnets turns upon its fulerum Q7
the clamp IR’ grasps the segment G* by the ac-
tion of the spring R’ when the motion is in one
direction, and releases the same by reason of
the impingement of the clamp against the stop
R* when the motion is in the opposite direc-
tion. The segment G° is attached rigidly to
the arm D', which carries the positive elec-
trode, by means of the braces 8’ 8* &%, attached
to the back face of the are, so as not to inter-
tere with the working of the clamp, the arm &
being prolonged in order to carry the counter-
poise T for balancing the arm D’ and the elec-
trode carried thereby.

The operation of the mechanism is as {ol-
lows: The carbon electrodes being normally in
contact, the current which traverses the lines

meets with little or no resistance at the point

of contact; hence by far the greater portion
of said current traverses the coils of the elec-
tro-magnet M, which oscillates in the manner
described upon the pivot Q?, causing the clutch
¥ to revolve the segment G° and separate the
electrodes. This forms the luminous are, and
consequently introduces a resistance which
causes the fractional current traversing the

coils of the electro-magnet M* to increase in

strength, and hence to increase the attraction
of the pole-piece P’ for the common armature
U’. Thus the electrodes are permitted to ap-
proach under the action of the constant force
exerted by theclock-work mechanism. When
the point is reached at which the stop R* comes
in contact with the clutch R? the clamp is go
tilted as to free the arm IY. This allows the
constant force of the clock-work mechanism to
cause the electrodes toapproximate. Bythese
appliances the proper separation of the elec-
trodes 18 continually maintained, and a uniform
hight 1n consequence is the result.

Another division of my invention relates
to the automatic withdrawal of a defective
lamp from a circuit and its reintroduction

when the normal conditions of operation are

restored. I have shown a cut-out lever, W,
which, during the normal operation ofthelight,
issuspended aboveits back contact-stop, 1.°, by
means of a dog, W', which engages with but
shides laterally along the insulated grooved

carrler W (Better seen in the perspective

at Ifig. 3.) When the resistance of the elec-
tric arc becomes so great as to make it advis-
able to withdraw the lamp from the circuit,
the pole-piece I of the magnet M will be
| sufficiently deflected from its vertieal position
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to allow said dog to disengage itself from said | actuated by the movements of said arms, sub-

carrier, thereby permitting the lever W to
fall against its back contact-stop, L5, and close
@ shunt-circuit of low resistance, which may
5 be traced as follows: from the binding - post
L/, by conductors 12 L5 lever W, back con-
tact-stop, L’, and conductor I, to binding-
post L. This cireuit may, if desired, contain
a resistance, Y, equal to the normal resist-
10 ance of the luminous are, so that the opera-
tion or non-operation of this lamp will have
no perceptible effect upon the remaining lamps

in the same circuit. o
To reintroduce the light when the condi-
15 tions of successful operation are restored, I

make use of the pressure exerted by the car- |

bon electrode A" upon the electrode A2. This
~pressure has the etfect of slightly turning the
electrode A*upon the fulerum C?, which power

20 18 transmitted by the lever I*to the right-
angled or bell-crank lever I", pivoted at I,
and revolved upon said pivot in opposition

to the force of the spring I°, and the tension

of which is adjusted by the screw I, The mo-

25 tion is further transmitted by the link I to
the lever W, which is withdrawn from its back
contact-stop, L, thus interrupting the shunt-

~ circuit which spans the are. This diverts the
main portion of the current through the coils
30 of the electro-magnet M’ and magnetizes the
polar extension P* of the pole-piece P2, which

1S now immediately above its armature U2,
causing it to attract said armature and elevate

1t into close proximity to said pole-piece until

35 checked by the nut U® of the serew U*, which
~ DPasses loosely through the opening in the lever
W; hence the further motion of the arma-
ture U® under the now increased attraction of
the pole-piece P® moves said lever W forward

40 sufficiently to carry the dog W’ over the edge

of the curved carrier W2 causing it to engage
therewith and reinstate the normal conditions
of operation as shown in the figure. |

I claim as my invention— -

45 1. The combination, substantially as herein-

before set forth, of the electrodes of an are-
lamp; longitudinally inclined to each other,
two arms supporting said electrodes, mounted
upon a common shaift, toothed segments con-
50 centric with said shaft, and carried, respect-
ively, by said arms, and a pinion rotating
under the influence of a constant force and

engaging with the teeth of said segments to

cause the approach of said electrodes.

55 2. The combination, substantially as herein-

before set forth, of the carbon electrodes meet-

ing at an angle, arms for supporting said elec-

trodes, arbored upon a common shaft, and a

System. of lazy-tong levers for maintaining

60 both of said electrodes in the same plane with-

out preventing their separation and approxi-
mation. | |

3. The combination, substantially as herein-

before set forth, of the inclined carbon elec-

65 trodes, arms for carrying said electrodes, ar-

bored upon a common shaft, and lever devices |

stantially in the manner deseribed, for modi-
fying the angle of incidence between said car-
bon electrodes as they are consumed. |
4. The combination, substantially as herein-
before set forth, of a main circuit, a shunt-eir-

cuit, an electro-magnet included in each of said
cireuits, a support carrying said electro-mag-

nets and movable upon an axis, an immovable
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armature stationed between the pole-pieces of

said electro-magnets, and a clamping device of

an electric-arc-light regulator, operated by the
movements of said electrg-magnets about said
axis caused by the attractions of said pole-
pieces for said armature. |

5. The combination, substantially as herein-
before set forth, of a main electric-light eir-
cult, a shunt-circuit, an electro-magnet in-
cluded in each of said circuits, a support mov-
able upon an axis upon which both said mag-
nets are mounted, and a stationary armature
so arranged with reference to said electro-
magnets that their like poles will act in oppo-
site direction thereupon. |

6. T'he combination, substantially as herein-
before set forth, of a main circuit, a shunt-eir-
cuit, an electro-magnet included in each of said
circuits, a support movable upon an axis upon
which both said magnets are mounted, a sta-
tionary armature so arranged with reference
to said electro-magnets that their like poles
will act in opposite directions thereupon, a
carbon holder or holders, and feeding mechan-
1IsSm. whereby an intermittent advance move-
ment 18 communicated from said movable elec-
tro-magnets to said carbon holder or holders.

7. The combination, substantially as herein-
before set forth, of a main cireuit, a shunt-cir-
cuit, an electro-magnet included in each of said

| eircuits, a support movable upon an axis upon

which both said magnets are mounted, a sta-
tionary armature so arranged with reference

| to sald electro-magnets that their like poles

will act 1n opposite directions thereupon, a
carbon holder or holders, feeding mechanism
whereby an intermittent advance movement is

. communicated from said movable electro-mag-

nets to said carbon holder or holders, a nor-
mally - open shunt for diverting the electric
current from the carbon-holders, a switch for
closing said shunt, and mechanism for auto-
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matically bringing said switch into actionupon

the occurrence of an abnormal attraction be-
tween sald shunt-magnet and its stationary
armature. | |

8. The combination, substantially as herein-
before set forth, of a main circuit, a shunt-cir-
cuit, an electro-magnet in each of said circuits,
2 Support movable upon an axis upon which
both said magnets are mounted, a stationary

armature so arranged with reference to said

electro-magnets that their corresponding poles
will act iIn opposite directions thereupon, a
carbon holder or holders, feeding mechanism
whereby an intermittent advance movement is
communicated from said movable electro-mag-
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nets to said ecarbon holder or holders, a shunt In testimony whereol I have hereunto sub-
for diverting the electric current from the car- | seribed my name this 11th day of October,
bon-holders, a switch for interrupting said | A. D. 1582,

shunt, and mechanism for automatically bring- . ROBERT J. SHEEHY.
5 ing said switch into action to interrupt said Witnesses : |

shunt by the pressure of the carbon electrodes MILLER C. 10ARL,

against each other when in contact. CHARTLES A. TERRY.
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