(No Model.) . - | 3 Sheets—fSh-eet I

R. J. SHEEHY.
. ELECTRIC LIGHT REGULATOR AND GUT 0UT.
No.205.088. __ Patented Mar, 11, 1884,

I e
e '
7 i - .
_ Fig.1,
(03 43 , l o
! :
DK i
-‘if_ N E :
. 'D____,_ 152 . | |
s
>
b e
ol e T )] o
- WITNESSES Ll e or—gm® - INVENTOR
%@M A ﬂoéerZJ;S’iaee]u
v T M - thzs ﬂttmne JS o

Lty W D S G G’@“‘?M%)

N. PETERS, Pholo-Lithographer, Washington, D. C.



(No Model.) 3 Sheets—Sheet 2.

R.J. SHEEHY. S
ELEOTRIC LIGHT REGULATOR AND OUT 0UT.
‘No. 295,068, Patented Mar. 11, 1884.

Jitrr ® 1 1..1.1 " AL
h F

; .- - 1._ piningh |I'.?;_ -
T | DI A =5 P‘H‘Y =
| ) , \Fr F” :
(N T
i l é| L == =
l | -, = = :
| (e ST (s = ==
| . JAUE== =
o] |l — =
s 5= ——
2 L 73
| G2 ’
¢ A
IR
- N &
iy e~ - |
. 1 1\5'3

ps TSl A

(o)

i i - INVENTOR
_Robert J. Sheeky;

By his Attorneys

B &,

N. PETERS, Photo-Lithographer, Washington, D. C.




(No Model.) | - - ' 3 Sheets——Sheet 3.
' | R.J. SHEEHY. '

ELECTRIC LIGHT REGULATOR AND CUT 0UT.
No 295,068, . Patented Mar, 11 1884

N
It III]HI'IIIIIH‘
]I

NG
- l - i
N T e
T . . ' -
f'"'.#-"h-.-h
i1
|
4 hﬂnn
!
f
’
.-""'f

) 1-.."'",.:‘“ :: \"". I {," - 5“ 1‘ E: ‘z :
o i . 1
= il . 1 —E. ; } c
iy, ,| - ) % !
‘h-."l;.‘h 1 "-..’ 1 by . F ,

Ay, -
."'Ir- —

1-.._‘_—!-—"'_.-}-"

INVENTOR
Liobert J. Shecky,

WITNESSES

By his  Attorneys

N. PETERS, FPhoto-Lithographer, Washinglon, D. C.




UNITED STATES

OrriC

(4]

PATENT

ROBERT J. SHERHY,

ELECTRI

OF NEW YORK, N. Y.

C-LIGHT REGULATOR AND CUT-0OUT.

SPECIFICATION forming part of Letters Patent No. 295 , U0 8, da,ted Malch 11 1884,
Application filed Jul'gf 17, 1"‘18“ {No model.)

Lo all whom Tt may concern, : b
Be 1t known that I, RoBERT J. SHELHY, a

. ¢ltizen of the United Smtes and a resident of

[O

15

20

or more lights are

New York, in the county ‘llld State of New
York, h‘ue mvented certain new and useful
Improvements in Electrie-Light Regulators
and Cut-Outs, of which the follomnﬂ 1S &

speeification.

My invention relates to that class of electric
lights in which the so-called ‘‘electric are?’ is
11-13,-inmiued ‘between two carbon electrodes.

It particularly relates to a class of devices or
appliances commonly denominated ¢ regula-

tors,”’” the oftice of which is to antomatically
mmntfun said electrodes in that relation to
cach other which is essential to the produe-

tion of auniform and maximum cegree of illu-.

mination, and also .to certain devices or : ap-

pliances commonly denominated ‘‘cut-outs,’”

the funetion of whieh is to automatically w:lth-
draw from an electric circuit in whiech two
mcluded any one of said

. lights in the event of its failure to operate, or
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11 case 1t presents an abnormal resistance to
the passage of the current from any cause.

To these ends my invention consists in a
method of and apparatus for automatically
maintaining the proper relative positions of
sald electmdes in a method of and apparatus
for QlltO]ll’lth‘Ll]}T withdrawing a defective
lamp from the eleectrie eucult, and in auto-
matically reintroducing said lamp into said

cireuit when the 6011(11131011:3 necessary for suc- |

cesstul operation are restored.

With reference to the said system of r egula-
tion, the several steps of ny improved 111&1110(1
111‘w be described in general as follows:

First. The carbon elec,trodes are subjeeted
to the action of a constance force, preferably
that of a clock-work mechanism, which tends
to bring them into contact w1th cach other.
In ’bp]ﬂ) ing such force I prefer to make use
of mechanical devices, whereby it acts to si-

multancously depress the positive ‘md elev ate
the negative electrode.

Second. I employ a novel form of cluteh

or-c]mnpmﬂ device actuated by electro-mag-
netism, so organized as to grasp (through in-
termediate mechanism) said electrodes at the

proper time, and to impart to them the me-

| ism, which is su

| cul’*l"eubirm*elsmp theshunt-cir emtwlllbe’mg- -

stfmt force acting in the cpposite direction,

and thereby to maintain said electrodes in the

relative position best suited to the develop-
ment of & maximum intensity of light.

Third. The electro-magnetic fm ce may be
created by the 111dependenb action of the light-
producing curr ent, so that an increase in the
strength of said euuent will produce a sepa-
ration of the clectrodes, while a decrease will
cause them to approximate.

Fourth. In order tosecure greater eﬂlclums
in the operation of the elutch I pretfer to de-
rive the electro-magnetic energy actuating the

- same from the forces of attra Cthﬂ and 1e]ml |
S10N eu&,tmﬂ between an electro- -magnet situ-

ated In the main or lighting (311(311113 and an

-armature which is 1)01%114@(1 by that portion

of the current traversing a derived cireuit
which spans both the electric arc and the said
electro-magnet. The helices employed are so
wound that like magnetic poles are made to
confront each other. ﬁkceordmﬂly when there
is but little resistance in the light-cireuit, the

{ said electro-magnet will be e‘»:mted to a ]11011
degree of nl.:wnutlmtmn and the said arma-

tmeto_alm\ deglco and astrong attraction will
result; but as the resistance of the light-pro-
ducmo circuit 1s increased, the str enﬂth of the
mented, and the said armature will therefore
attain to a higher degree of polari
repulsion will be ﬁradmlly substituted for the
previously-existing attraction. Thus the ab-
normal approach of the electirodes establishes
the conditions which are to cause their sepa-
ration, and vice versa. By these appliances
I'am enabled to maintain a comparatively uni-

tform length of arce and degree of illumination.

With 1*eference to that part of my invention
which provides for the withdrawal of a de-

fective lamp {from a ecircuit in which several

lamps are placed i series, and the reintroduc-
tion of restored Iamps, m} method may be de-

‘scribed in aoeheral as follows:
Hirst., 1 mmee nse of an armatule which may

be the same as that hereinbefore 1ef611ed to,
and inlike manner polarized by a derived cur-
rent. When the electrodesbecome so far sepa-
rated as to introduce into the lighf-circuit an

ficient to overcome the con-

iy, and a
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chanical force exerted by said electro- 111‘1nLet- i abnormally-great resistance, renderi ing it de-




r

I35

'
n

s
L

1O

50

n
(It

OO

formed a rim orannular projection, I'.
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sirable that the- light should De withdrawn

{rom the circuit, the resulting movement of
said polarized armature will eause the closing
ol a shunt or cut-out civenit of small resist-
ance spanning the eleetric are.

sSceond. The movement of the polarized ar-
mature may result from its attraction for a
stationary piece of soft iron; but I prefer to
sabstitute therefor an eleetro-magnet situated
in the light-cireuit, the polarity of which is
opposite to that of the said polarized arma-
ture. 1ts attractive force therefore increases
in proportion to the inerease of the registance
of the electric ave.

Third. To auntoma ﬂmlly reintroduce 1nto
the circult an cleetrie lammp after its normal
conditions of successful operation have been
restored, I availl myself of the pressare of the
electrodes upon each other. This pressure
(transmitted through intermediate mechan-
ism) is caused to aectuate a switeh, thereby
temporarily introdueing into the 111.-,1111 cirewit
an extension or loop, in which is included an
clectro-magnet of small resistance, operating
to 1mmediately interrppt the hercinbefore.
nentioned shunt of low resistance, and there-
by to pernmut the lighting-eurrent to again
traverse the electrodesand to relight thelamyp
1n the manner deseribed above.

My mvention further comprises certain de-
tails of mechanism, the particular subject-
matter claimed being hereinafter specifically
designated. ~

Tn the accompanying drawings, Figure 1 is
a theoretical dmﬂmm deslﬂm_,d to exhibit

clearly to the eye the genet val organization of

electric circuits employed in connection with
my regulator, aswell as some of the mechani-
cal devices which I find it convenient to use.
Some of these deviees are represented bothin
plan and elevation. Ifig. 2 is a {ront cleva-
tion, and I1g. 3 a plan, of a convenient form
of my improved regulator, exhibiting the de-
tails of construction. .
Referring to the figures, the upper or posi-
tive cafrbon A'J1s attached by the clamp B’ to
the nut I3, ,shdmﬂ vertically along the guide-
rods ¢/ and (2as the serew 1Y is 1ufolved with-
1 sald nut.  the lower or negative carbon,
A% 1s carried by the bracket D which is it-
self supported by a screw, 1%, turning in a re-
volving nut-block, DY and insulated at D
T'he thread of the last-mentioned serew is in-
clined in a direction opposite to that of the
thread of the screw Y. When, therefore, the
clock-work mechanism (which is actuated by
a spring contained in the drum
compriges the wheels 1% 19° I, 19, and I2%) is
In operation, the carbon A’ will be caused to
descend as the wheel 15" revolves,and the car-
bon A2 to ascend as the wheel IE° revolves.
Any force which acts to reverse the dirvection
of the movement of the clock mechanism will,
in like manner, cause the carbons to separate.
Upon the upper face of the wheel I is

17, and which

(Shown |

YOO N

both 1n elevation and plan in Ifig. 1.)
rim enters a curved recess, I, formed in the
clamp F®. The breadth of this recess is suffi-
cient to freely permit the revolution of the an-
nular projection I, provided that the said
clamp I remains in its normal position—that
18, in contact with the stop I, as shown in
¥ig. 1. 'The clamp ¥ is pivoted at I to one
end of a link, 1™, which, under the influence
of the spring I, normally lLolds the clamp
against the adjustable stop I, A slight move:-
ment of sald link in the direetion indicated
by the arrow will cause the clamp I™ to 1m-
pinge angularly upon the rim I, and thus to
arrest its revolution. The other end of the
link I* is provided with alongitudinal slot or
fork, I, loosely receiving one end of the le-

ver (G, ‘fvhl(,h is rigidly C‘{J]lll{}(led tothe axial

core I of the clectro-magnetic coil J'. The
core 11'is pivoted upon its vertical axis, so as
to be capable of revolving thereupon. The
helix J’ is included in a derived eireuit, 1K K7,
spanning both the luminous are and the reg-
ulating I’l‘lGGlﬂl’li‘%l‘ll A soft-1ron extension or
pole-picce, (37,18 also rigidly Lomlmtul to the
core 1T, {311"}"1]1{1111*“‘* into an armatur e, %, fac-
1ng the electro-m: agnet J*; or the coro may be
1)1'0101;15_};0{1 to form said armature, which lat-
ter plan I prefer. The clectro-magnet J° is
situated in the main cireuit of the light, which
may be traced from the positive hmdmﬂ-

screw 1, by wire 1, normally-closed Conhet

T T2, and wires 2 and 3, to the electro-magnet
J4 which is so wound as to develop a puLu-
]1",?' in the pole confronting the armature G°
similar to that exhibited Dby said armature.
FFrom the electro-magnet J° the current passes
to the plate M at tho point M-, thence to the
clectrodes A/ and A2, bracket Df and wire 4,
to the negative ter minal T.. Tt will therefore
be understood that when the carbon clectrodes
are i contact the resistance of the arce will be
nil and o poweriul current will traverse.the
coils of the electro-magnet J5, while at the
same time the current trave: singe the shunt-
W 110 17 I8 will be so feeble that 111{ armature
*will be but very slightly polarized, and will
.Lwcouhnn]r he abbr: mhulnm ard nau**kd of re-
pelled from said magnet, thereby causing the
lever G’ to propel the link 1™ in (}h[)];..){]%ltlﬂllkt(}
the spring I, whereby the clamp I, imping-
ing upon the rim I, will be caused to grasp
sald rim and move the train of wheel-work in
a divection opposite to that normally caused
by its actuating source of power. The elec-
trodes A" and A” will be accordingly sepa-
rated from cach other. This separation in-
troduces a resistance into the main cireuit,
which, as 1t gradually inereases, will, in ac-
cordance witl the established laws of derived
clreults, cause a greater proportion of the cur-
rent to traverse the shunt-cirenit 1< 15 thus
angmenting the strength of the nnﬁnotle PO-
huty of the, armatare (" and mtﬂbhqhm !

greater degree of repulsive force between Sfu{l
Wemay

armature and the electro-magnet J-.
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thus consldel that between the magnet J* and.-
its armature an attraction and & 1epulslon S1--

multancously exist, the former increasing in

strength as the eleetrodeg approximate emd
~the latter as they separate.

. The armature is
also under the influence of the constant force

of the spring F', and under the most favora-
ble conditions said armature will assume a
normal intermediate position, to one side or

the other of which it will v1bmte according

as the resistance of the light tends to become
abnormally great or small. |

I will next describe the mechanism for with-

~drawing the light from the circuit when, for

I5
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- will become more highly polarized.
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any reason, 1t becomes 1n0pel*at1ve

I have shown a lever, %, rigidly connected
to the core H’, which ]‘Lttel‘ as hereinbefore
explained, is oapable of revolution upon its
vertical axis. This lever is provided within
itselbow G° with a longitudinal slot, into which
one end of the lever N’ enters. The lever N’
is fulerumed at N* and earries an armature,
N® which plays between the contact-stops 5
O, and is retained in either of its extreme po-

sitions by some suitable device, suchas a roll-

er, P, mounted upon a spring, P*. The arma-

ture G i rigidly attached to the core H’, as
‘heretofore explamed

When, therefore, an
abnormal resistance is from any cause cr e&ted

in the light-cireuit, it will tend toincrease the

strenﬂ'th of ouuent traversing the coils of the
electro- magnet J', and hence the armature G*
This po-
larity will be such as to causethe armature to
be repelled from the magnet J*. and to exert
an attraction for the - eoft -iron core H®. In

practice 1 prefer to envelop this core in acoil,

J% and to include said coil in the main or

Light circuit in such manner as to develop

thelem an opposite polarity to that manifest-
ed by the armature G*.- When this attraction
exceeds a predetermined maximum strength,

the extent of which is capable of reg alation or

adjustment by means of the set-screw H*, which
moves the core to and fro in the dir eetlon of
its length, the armature G will move over to
the core IP the lever N’ will be moved so as
to bring tho armature N° against the contact-

stop O7, Cand a shunt-cirenit of smajl resistance
will be closed, which will practically with-

draw the lamp and its electro- -magnets from

the main ecircuit. The circuit in such case
passes from the terminal 1/, by wire 1, to con-
tact-stop TV T* wires 2 and 5 , ar mature-lever
N°,-eontact- sbo » OF and thence to terminal L7
Upon the 1"emov.:11 of the disturbing cause, s0
that the clock mechanism again causes the. ap-
proach of the electrodes, the licht will be au-
tomatically re - established in “the following
manner: Referring to Ifig. 2, the lower car-

Dbon is sustained by 2 curved holder, D? rig-

idly extending from the screw D?, which works
within the 101?01?1130 nut D, The holder D?
runs between the 0u1de-r011els R’ R% These
direct the Teltmdl motion of the holder D,

and also serve as a fulerum, so that the pr ess-

J

the opposite direction.

plan somewhat enlarged.

._oaﬁses the holder D* to turn-or twist within
_the rollers—that is, so that the secrew D’ moves

1n the direction mdmated by the arrow D~
while the lower end of the holder D* moves 111

The threads of the
screw D fit loosely within those of the nut D,

and the barrel D’ sustaining said nut, has
more or less fleedom of motion within 1ts col-

lar in the frame-work M'. The action of the
pressure of the electrode is therefore to strain

| the nut D* in the direction indicated by the

arrow, thereby pressing the lower end, S?, of
the lever S’y (which normally presses agwmst
said nut,) and causing the upper end of said
lever S to press the lever T away from its
contact-point T° The spring 1" acts to re-

| turn the lever TV to its normal position when

the pressure of said lever S is withdrawn.
‘The lamp is now in condition to continue its

‘normal operation in the manner already de-

seribed. DBy means of this apparatus I am en-

abled to automatically remove the defective

lights from a circuit and to reintroduce them
when the cause of the difficulty is withdrawn.
I find in practice that the helices of the

m.-zwnet J in the shunt-cirenit K’ K2 should

be composed of thin wire presenting consid-
erable resistance; but the said helices should
not include all of the resistance of the said
shunt-circuit, for were such the case the po-

larization of the armature G’ would be too

great. 1 1s therefore advisable to introduce
into said shunt-circuit an additional adjust-
able resistance, U’; or, having empirically de-
termined the pmper p10p01 tion between the
resistances of said shunt-line and the coils of
said electro - magnet for a given light and
strength of omrent the 1amp.s may be con-
structed in accor dzmoe therewith, and the ar-
tificial resistance will in such case be unneces-

‘sary. When the carbon electrodes have been

consumed to such extent that it is desirable
to extinguish the light, a contact-point, V', will
have descended with the positive 0&11)011 SO
as to impinge upon a contact-point, V*, which
is connected by wire 4 to the blndmg-post L2
This will establish a shunt which will extin-

guish the light, and thus prevent injury to the

metallic portions of the apparatus,

In Fig. 2 I have shown in elevation the de
tails of construction of a practical working
apparatus. The same appears in Fig. 3 in
The oppmlatus 18
attached to a base ot metal, M', which sup-
ports on 1fs upper surface ‘the clock- work
mechanism, the clamp-levers T F° and ¢,

and the cut out devices 1110111(11110* the mag-
net J*. *
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The electro- nmgnets J"J* J?, the armature | o

et , the serews D" and D7, the ﬂul{le rods C' C°,
and the lever & are Suppmted f1 om the under -_

surface of the plate.

As corresponding parts are deSIgnated by
similar letters of reference, a detailed descrip-
tion of the several pfuts 18 deemed unneces-

sary.
ure of the upper eleotlode upon the lower |-

I elaim as my 11we11t1011-——~
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1. The combination, substantially as here- ]

circult, and vice versa, and clamping mech-

mbetore set forth, of the electrodes of an are- 1 anism actuated correlatively with said move-

lamp, the mechanical clamping mechanism, a
helix sitnated 1n a shunt-cireuit spanning said
electrodes, a core revolved within said helix
upon its central longitudinal axis, and means,
substantially such as described, co-operating
with said core, to operate said elamping mech-
anisnmn. | -

2. The combination, substantially as heve-

inbefore set forth, of the clectrodes of an are-

lamp, mechanism for producing a constant
force tending to diminish the distance between
sald electrodes, agrasping mechanism, a helix
situated 1n a shunt-cireuit spanning said elec-
trodes, an clectro-magnetic corve within said
helix revolving upon its central longitudinal
axis, and means, substantially such as de-
scribed, co-operating with saidcore, tooperate
sald grasping mechanism and separate said
clectrodes.

3. The combination, substantially as here-
inbefore set forth, of the electrodes of an are-
lamp, & mechanical clamping device, meclh-
anism for producing a constant force tending
to detaln said clamping device in anon-clamp-
ing position, a cylindrical core revolving on
its vertical longitudinal axis under recipro-
cal changes in the strengths of the main and
branch currents, operating to bring said clamp-
ing mechanism into action when turning in
one direction, and to return said clamping
device to sald non-clamping position when
turning in the other direction.

4. The combination, substantially as here-
inbefore set forth, of a central clectro-mag-
netic core revolving upon its vertical longi-
tudinal axis, and polarized by the current
which traverses a derived circult spanning an

40 electrie are, a right-angled extension to said

45

core, an electro-magnet polarized by the light-
producing current to a similar polarity tothat
of said extension, but of greater intensity, for
actuating said extension, and a clamping
mechanism of an electric-arc light actuated
by the rotary movements of sald core.

5. The combination, substantially as here-
inbefore set forth, of the electrodes of an are
light, supported, respectively, by a screw re-

50 volving in g nut and & nut revolving upon a

59

60 lamp, screw and nut bearings for supporting

serew, mechanism actuated by & spring-pow-
er for approximating said clectrodes, a clamp-

1ng mechanism actuated by the movements of |

a polarized armature for grasping through in-
termediate mechanismsaid electrodes and sub-
jecting them to the action of said polarized
armature. -

6. The combination, substantially as here-
inbefore set forth, of the electrodes of an arc-

the same and allowing their vertical motion,
mechanism actuated by a spring-power for
approximating said electrodes, a core revolv-
ing on its central longitudinal axis under si-
multaneous increases in the strength of cur-

rent traversing the main cireulb and decreases

in thestrength of eurrenttraversing the shunt-

ments.

7. The combination, substantially as here-
1inbefore set forth, of the electrodes of an are-
lamp, a-clamping mechanism, & shunt-cirewlt
spanning said electrodes, a helix insaid shunt-
circuit, a core revolving on its vertical longi-
tudinal axis withinsald helix, means, substan-
tially such as described, for causing the revo-
lution of said core, and 1ntermediate mech-
anism whereby the motions of said core are
communicated to said clamping mechanisn.

8. The combination, substantially as here-
inbefore set forth, of the electrodes of an arc-
iamp, nub and screw bearings substantially
such as deseribed, o train of mechanism actu-
ated by a spring-power for advancing said
clectrodes toward each other, a shaft,-a elamp-
1Ing mechanism by which said shaft may be
attached to the said advancing mechanmsm, a
revolving core for impelling said shatt in such
direction as to reverse the approximating ac-
tion of said advancing mechanism, a helix 1n
a4 shunt-circult spanning the electrie are sur-
rounding said core, an extension of saud core,
and an electro-magnet situated in the main ¢ir-
cuilt for attracting said extension.,

9. The combination, substantially as here-
inbefore set forth, of an armature polarized
by the ecurrent which traverses a derived cir-
cult spanning an electric are, a soft-iron core
polarized by the light-producing current to o
polarity opposite to that of the said arma-
ture, and mechanism opcerated by the move-
ments of sald armature to close a shunt span-
ning the clectric are. |

10. The combination, substantially as herce-
inbefore set forth, of a core rotated upon its
vertical longitudinal axis, and polarized by a
current traversing a derived cireuif spanning
an electric are, asoft-1ron attracting-piece po-
larized by the light-producing currventb to a
polarity opposite to that of said core, and
mechanism operated by the movements ol said
core upon 1ts axis to close ashunt-circuit span-
ning the electric are.

11. The combination, substantially as here-
1mbefore set torth, ol a core situated in the he-
lix of a shunt-cireuit spanning an electric are,
an extension-picce of said core, wherehy the
same may be revolved by virtue of the attrac-
tion of said extension-piece for a piece of soft
iron polarized by the light-producing current,
a second. extension of said core, a subsidiary
lever operated by the movements of sald sec-
ond extension, and contact-points carried by
sald subsidiaryleverfor closing acut-out shunt-

| clrcuit spanning sald electrie are,

12, The combination, substantialiy as here-
inbefore set forth, of an extension to a core
revolving upon its ceniral vertical axis, two
fixed attraction-pieces polarized by the light-
produecing current for determining the diree-
tion 1n whieh said core shall turn, mechan-
1sms by which o movement in one direction

| separates theelectrodes, mechanisms by which
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100

1C3

110

115

130



290,028 | | - - 5

given motion in the opposite direction allows

theirapproximation,and mechanisms by which

~ further motion in this latter direction oper-

~ atesashunting device for short-circuiting said
5 light. |

13. The combination, substantially as here-

~Inbetfore set forth, of the electrodes of an are-

lamp, one or more co-operating levers slight-

ly turned upon their fulerums by the pressure |
ro of said electrodes one upon the other, contact-

g

points normally together, but sépara,ted by the

turning of said levers, and a shunt-ecircuit
spanning said arc-lamp thereby opened.

In testimony whereof I have hereunto set
my hand this 30th day of June, A, D. 1880.

ROBERT J. SHEEHY.

Witnesses: -
DANIEL W. EDGECOMB,
. CHARLES A. TERRY.
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