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To all whom it may concern:

10

L5

- nation.

hereinafter-named features or elements of ap-
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of the apparatus which 18 to cause its with-

1ts abnormal resistance or other defects, it in-
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Be it known that I, RoBERT J. SHEEHY,
citizen of the United States, residing in the_
city, county, and State of New Nork, have in-
vented certain new and useful Improvements
in Klectric Are-Regulators, of which the fol-
lowing is a specification.
| "\Iy invention relates tothatclass of clectrie
lights 1 which the so-called ‘electric are’’ is
maintained between two carbon electrodes.
It particularly appertains to a class of devices
or appliances commonly denominated ‘‘regu-
lators,”” the office of which is to automatically | 1
maintain said electrodes in that relation to
each other which 1s essential to the production
of a uniform and nnumum degree of 1]1111111- -

The object of my invention is to improve the

paratus common to the majority of arc-regu-
lators, namely: first, the so-called ¢ cluteh or
clamping device,”’ the funetion of whieh is to
unite the movable electrode with that portion

drawal from the fixed electrode; second, the
electro-magnet, which, by its varving attrac-
tion, actuates said clutch or clamping device;
third, the so-called ‘‘ eut-out,’”’ the function of
which is to automatically withdraw the lamp-
from the electriec circuit when, by reason of

terferes with the successful working of other
lights upon the same circult; fourth, the de-
vice for automatically reintroducing the lamp
into said cireult when the conditions neces-
sary for its successtul operation are restored.

-The particular subject-matter claimed will
be hereinafter specifically designated.

My invention 1s 1llustrated in the accompa-

nying drawings, in which—

Ifigare 1 is an elevation of my complete
lamp. Iig.21s a plan of the electro-magnetic
system by which the lamp mechanism is actu-
ated. Ifigs. o and 4 are independent views of
the levers of the clamping device. " Fig. b is 4
plan of one of the clamping-wheels, and Iig.
G 1s a plan view of the escapement mechanism
and actuating-spring used in the cat-out de- )
vice. |

Parts appearing in more L]mn one fieure are
designated in each by similar reference-letters. |

carbon is shown at A’. 1t is clamped at A? to
a cylindrical holder,” A°, of brass or other ap-
propriate conductmg material. Thesaid hold-
er descends freely under the action of gravity
between guide-wheels arranged in pairs, as
shown at A*and A°. The negative or lower
carbon, B’, is united by clamp B* to the lever
B’ which is attached to the frame-work of the
lamp in a manner to be hereinafter explained.
The positive binding-post is shown at (',
from which the current passes, by conductors
1 and 2, to the positive carbon-holder A,
For the conduetor 2, I prefer to use a flexible
wire which iswound aroundsaid carbon-holder
1n a number of convolutions which decrease 1n
diameter as they ascend, whereby the descent
of the positive carbon has the effect of colling
sald wire in a flat spiral upon the top suriace

of the case in which the regulating mechanism.

is contained. Xrom said holder A° the cur-

rent passes to the positive electrode A', nega-

h)

tive electrode B', lever B’, frame- ~work E E*‘*
and negatlvebmdmﬂ -post (. A shunt-cireuit
spans theelectrodes and are, and may be traced
by the conductors 2 3 4, electro-magnets D’ D%,
conductor 5, frame-work ¥’ I, and lever B’.

The eleetro magnets D’ I? e'wh consist of a

Referring to Fig. 1, the positive or upper.
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soft-iron core, D’ I)l perforated axially,which 80

1S Surrounded by a (3011 or helix of insulated
wire. The two electro- -magnets are attached,

respectively, to the npper “and lower faces of_

an iron extension plate, I, projecting from
the iron yoke I, and provided with a central
opening, F¥. The armature of these electro-
maﬂ*nets (1*espeetlvely shown at G’ and G*) are
Cy linders of soft ir on, which enter the axial
openings to a greater or less distance, de-

85

pendent upon the variable attraction of the QO

electro-magnets. The uppermost core, G, is
sustained in its normal position by the lever
H’, which is fulerumed at H?, maintained in
an elevated position by the tension of a spring,

H’, and limited 1n i1ts downward excursion by g5

the adjustable stop H'. To the outer end of
this levertwolinks, I I, are jointed, the lower
ends of theselinks bem pivoted to the eccen-
trics J* J* at points J° J¥, " hear the peripheries
of the latter. Tothe same eccentrics, at points
J° J°% the lever-arms K’ K* are 1eslaectwely
pwoted

100
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The two systems of levers used in my clamp
are independently presented in Figs. 3 and 4.
They may each be 1egarded as composed of
three parts. - .
5  First. The arms K’ K2, conneeted in the
manner described to the eecentrws
- Second. Thearms L'L? tothelatter of which
18 rigidly attached, at the point I?, a vertical
shaft, 1% carrying a loose sleeve, IP provided
10 with an extermr screw-thread turmng in anut
- formed in the arm I..
rounds the shaft L% which has a tendency to
elongate or expand but which is compressed
between the flange 1F of the sleeve I and the
15 lever 17 . The normal action of this spring
is to therefore separate the levers I/ and 17,
the object of Whleh will be heremafter ex-
plained.
"~ Third. The arms M’ M?, extending in the di-
- 20 rection of the electro- magnets D? in order to
be operated by the armature- lever N’, which
latter is fulérumed at N* to the yoke F" of the
electro-niagnets D’ D? and provided with a
Spring &ttaehment N"“ for maintaining it in
- 25 the normal p081t1011 of rest shown in figure,
| The manner of operation of the above- de-
scribed apparatus is as follows: A current en-
tering by the binding-post €' traverses the

~electrodes A’ and B/, which, let it be assumed,

30 are in contact. The eleetrede holders, to
cether with the electrodes themselves, espe
elally when rendered slightly 1neandeskcent by

the first passage of the current, will offer are-

sistance sufficient to determme the passage
35 through the coil of the magnet D' of a frac-
tiona] current of strength sufficient to set the
same in operation, even though the electrodes
are in contact.

- magnet D" sufficiently sensitive, I prefer in
40 practice to employ a large amount of fine wire,

as, for example, No. 36. -The armature G’ is

SO adJusted by spring H* that it will be actu-
ated (that 1is, attracted downward into the

~ axial opening) by the slightest current which
45 may traverse the electro-magnet D', thereby
- operating the clamping deviece by bringing
- the ececentrics into frictional contact with the
holder A’ of the positive electrode. If suffi-
ciently strong to produce the electric are, the
50 current will not only clamp the holder of the
positive electrode, but will also, by the con-
tinued motion of the armature G‘r" elevate it a
sufficient distance to produce the required
separation of the electrodes. - This condition

55 is established when the adjustable screw-stop
H* has reached “its limit of movement, which
prevents their further separation. The SCrew-
stop H* therefore serves to regulate the length
~of are, and is the portion of the apparatus
60 Whleh 18 to be properly adjusted before usein
order to adapt the lamp to a current of the re-
quired strength. The function of the 10wer
armature, G2 is to move the lever N’ on its
Statlenzuy fulerum N thereby causing i,

65 when the current exceeds its normal strength

A spiral spring sur-

To render the action of the

|

‘the force of the Splral spring L'

284,497

This action
serves to release the grasp of the clamping ec-
centrics J' J* from the carbon-holder A* by

moving the centers of revolution J° J® away 7o

from the said holder, which 18 thereupon lib-
erated to the action of ogravity. Asthearma-
ture G* descends, the levers M’ M*are restored
to the position of rest shown in the figure by
the action of the spiral spring L
tice the action of the clamping mechanism is-
exceedingly delicate, and the carbon-holder
appears to gradually descend as the electrodes
are consumed, and the uniformity of the light
18 thus m&mtamed | 80
The armatures of-the electro- magnets D..D?
are, as shown in the figure, magnetically con-
nected by the iron armature levers H' and N,
respeetwely, to the upper and lower ends of

‘the iron yoke F*; hence the armatures G’ G* 8s
-constitute the 0pp031te poles of a single mag-

netic system, and attain respectively foa high
degree of opposite polarity. They are there-
fore drawn into the respective axial openings
not only by the attraction of the solenoids, but 90
also by virtue of their mutual attraction, Whleh
attraction 18 greatly augmented by the pres-
ence of the yoke F~.

1 will next describe that portion of my in-
vention which has for its object the w1thdrawa1 9 5
from the circuit of a defective lamp.
~ I have shown in the drawings an escape- |
ment-axis, P/, carrying escapement-wheels P?
and P°, and normally impelled by a constant

foree (1n this case a spring, P*, Fig. 6) in the 100

direction of the arrow. It i8, however, nor-
mally held in check by a Step Q', on the le:

ver Q’, which latter is fulerumed at Q. - When
the strength of current inthe regulating shunt-

circuit, owing to the increasing resistance of 1os5

the arc, becomes abnormally great, the core
(* is raised sufficiently to bring the free end
of the lever N’ into contact with the screw Q*
of lever Q% as indicated by the dotted lines,

thus disengaging the stop Q' from the escape- 110

ment-wheel P° and permitting the latter to re-

volve. Thus liberated, the escapement-wheel
P?’-advances through that portion of a single.
revolution which is necessary to bring one of

its teeth into contact with the stop &’ upen the 115

lever S8°. 'The power which causes this revo-

Jlution is derived, primarily, from the electro-

magnet D', which serves, through intermediate
mechanlsm, (namely, lever H® pawl P?% and -
ratchet P%,) to wind the spring P*.
Fig.6.) Theelectro-magnet D'is not employed
in the office of winding “the said spring until
the current has reached a sufficient strength
to bring the stop R*into contact with the le-

ver HC.
spring 18 sure to be wound 1n tlme the elec-

| tro-magnet 1s not incumbered with the fune- .

tion of winding at times when the current is
feeble and its energy required to be entirely -

devoted tothe separation ot the electrodes. 130

A second pawl or dog, P¥ is employed i in a

~ to separate the arms M’ M* in oppemtlon to i well-known manner to plevent a 1et10grade

In prac- 75

(Seen in 120

Under this arrangement, while the 12 5
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Aflunence of gravity.
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movément of the ratchet-wheel P?, so that the |

spring-power will always be expended 11N caus-
ing the revolution of the wheel P°. By this

~operation a shunt-cireuit of low resistance is
closed, spanning the electro-magnets, which

circuit may be traced from the point 3 by the
conductor 4, arbor-brace 5, escapement-wheel
P?, stop &, wire 6, and binding-post C*. Thus
demagnetized by the diversion of the current,
the magnets no longer attract their respective
armatures, the clamping mechanism returns
to a position of non-operation, and the upper
electrode 1s left free to.descend under the in-
This withdrawing action
will oceur when for any reason, the 1‘6818133’[1(36
of the arcexceeds a a given fu_nount whichq-maxi-
mumn 18 capable of adj ustment 01"- regulation
by manipulating the adjusting-spring N*.

1 will next describe that part of my inven-
tion which relates to the 1*6111t1*0duct1011 of a
restored lamp. | -

I have shown in the drawings a lever, B,
supporting the lower electrode, which lever is
pivoted at B* in such manner ‘that when the

upper electrode descends upon and depresses

the lower one, the descending motion will be
communicated to the long arm of said lever,
causing the short arm to be elevated. The
motion of the shors arm. 18 transmitted by a
rod, T, (conmmed within the hollow post
of the frame-wor k,) to the long arm of the le-
ver °. The stop & 1s ther 61)3 depressed and
disengaged from the escapement - wheel P?
thus 111tu*1 upting the shunt-circuit Sp‘lllllll]ﬂ
the electro - magnets, restoring them to the
main cireuit, and re- GSHbll&hlnﬂ the e]ectrlc
arc in the manner already descrlbed

It is evident that the mechanism herein de-
seribed may be varied in many particulars
without departing from the principles of this
invention. Therefore I do not wish to be con-
sidered as limiting myself strietly to the par-

“ticular meelnmml devices shown.

It 18 also evident that, as part only of each
clamping-wheel J and J*is brought in contact
with the electrode-holder J*, the useless por-
tion of the wheels may be cut away, or the
wheels may be replaced by
having their ends which are nearest to the
electrode-holder curved and recessed.

I do not herein claim the method herein set
forth of maintaining a light approximately
uniform, which consists in revoh*mﬂ a clamp-
Ing- wheel upon an eccentric bearing to sepa-

r&te the electrodes, and in moving said bear-

1ng to allow them to feed together, and I con-
template embodying substantially the samein
an application to be hereafter filed by me.

I elaim as my invention—

1. The combination, substantially as here-

1nbefore set forth, of the movable electrode

of an arc-light, clmuping—wheels pivoted upon
eccentric bearings, mechanism for revolving
sald clamping-wheels to clamp said movable

straight levers

i

tions of said eccentric bearings for the pur-
pose of releasing said movable electrode.

2. The combination, substantially as here-
inbefore set forth, of 'the movable electrode
of an arc-light, a shunt- circult spanning the
electric are, aclampmo -wheel mounted on an
eccentric arbor in the vicinity of the holder
of said movable electrode, two electro-mag-
nets vitalized by the current tr aversing said
shunt-circuit, respectively operating to Te-
volve sald elampmﬂ -wheel upon said eccen-

‘trie arbor, and to impel said eccentric arbor

aw&y from or toward said electrode.

- 3. The combination, substantially as here-
inbefore set forth, of the movable electrode
of an arc-lamp, £W0 solenoids centered upon
the same axial line and included in a single
shunt-cireuit spanning the electric are, an ax-
1al core in each solenoid, moving under vari-
ations in the attl“thIOll ther eot mechanism

operated by one of said cores under the influ-

ence of slight eurrents to clamp said movable

-electrode, “and mechanism actuated by the

other core under the influence of strong cur-

rents to release said electrodes.

4. The combination, substantially as here-
inbefore set forth, of two solenoids included in
one circuit and phced end to end, two axial
cores therein moving under the 3011113 intlu-

ence of the currents tl aversing said solenoids-

and their own mutual ‘Lttrflctlon, armature-
levers actuated by the movements of said ax-
1al cores, and clamping mechanism revolved
on eccentrie bearings by slight movements of
one of said axial cores, and Tnechanism actu-
ated by movements of the other axial core
when beyond a predetermined extent for im-
pftrtinﬂ* motion to said eccentric bearings.

0. The combination, substantially as “here-
inbefore set forth, of two electro- magnets sit-
uated in the shunt- civeuit of an electrie lig oht,
a spring, mechanism actuated by one of b‘l]d
electro- maﬂnets for winding up said spring,
me(,h‘mlsm actuated by the other mag net
when 1ts strength exceedsa pr edetermmed de-
gree, to r eleftse sald spring, and a mechanism
for short-circuiting said electric light, actu-
ated by said spring when thus liberated.

6. The combination, substantially as here-
inbefore set forth, of a supporting-lever for
carrying the lower electrode of . an are-light,
and capable of yielding under the influence
of pressure exerted upon said electrode, es-
capement mechanism, liberated by such move-
ments of said 511131301131110 -lever, and a shunt-
circult spanning said arc-light, 01)6116(1 by the
action ot said escapement mechflmsm

In testimony whereof I have hereunto sub-
seribed my name this 5th day of October, A.
D. 1882.

ROBERT J. SHEEHY.

Witnesses: |
DANIEL W. EDGECOME,
MITIER C. EARI.
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