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Aay

Lo all whom 46 may coneern:

Be 1t known that I, CHARLES .
(leveland, in the county of Cuyaboga and
State of Olilo, have invented certain new and
nseful lmprm ements in Electric-Light Regu-
lators:; and 1 dgo hierehy declare the Followi ng
Lo be a full, clear, and exact deseription of the
invention, such aswill enable others slkilled in
the arf to which 1t pertains to make and use 1t,
reference zeing had to the accompanying draw-
ings, which form part of this specification.

My invention reiates to improvements In
clectrie-light regulators; and consists 1 the
devices and appliances hereinafter set forth
and elaumned.

in the drvawings, Figure 1 represents a ver-
tical section of an clectrie-light regniator em-
bodying my several improvements. 1I1g. 2
shows o modified arrangement of releasing
inechanisin and cluteh & H.  Iig. 3 shows ﬂJ
modified arrangement of punclpal helix A
and adjustinge-helix 1, 1g. 4 shows another
modification of the same.
nethod of applying the adjusting-helix 1 to
an ordinary maguet, such as 1s involved in
many regulators in common use.  If1g. 6 shows
the adjusting-helix 1 as used without a prin-
cipal helix. Iig. 7 shows a modification of
the same. Ifg

o, 8 shows the adjusting-helix
and principal lelix operating dlﬂemnt COTCS
or magnets.

in Iig. 1, X is a base, of suitable m ﬂ‘EGlhﬂ
to which is %tmdwd 2 metallic post, H, SU]-
porting the arm X, which carries the rod I3,
This rod moves through holes in the arm X,
and hasg at its lower end a carbon-holder,

which ¢ amps the carbon 17 firmly in position,
so that it is earried up and down with the 1‘0(‘[

1118 & T Q- chmp surrounding the rod I3,
and proloi wed and werghted at one side, as
showi. T111*- clamp 18 aup;_}mted Ol Projec-
tions o attached to the arm X. {18 a tube
loosely surrounding ﬁu rod B, for the parpose
ol prevmtin o the clamy il benw carvied up

vith the rod B when the latter is raised. ‘
D is an irvon core rigidly attached to the
tabe .LL;, which, projecting above aud below
the ¢

;s-;hm%:.;
helder LY,

pm%e::-, through suitable bearings, as
"N ferminates above in the earbon-
which clamnps the

pa—

BRUsI, of

Kie, 5 shows one-

carbon i, the | separaies
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latter extending down the tube M as far as
may be desirable.

¢ are armes attached to the upper end ot the
core D, by means of which the spiral springs
U support and force upward the core D, and
with 1t the carbon 1. ¢ are adjusting- SCLEWS,
for regulating the tension of the springs C.

(x is an arm carried by the carbon-holder LY,
and its upper end passes loosely through @
hole in tie prolouged cnd of the clamp i,
This elamp is provided at its end with an in-
sulating material, m, so that the arm G can-
not make electrical contact with 16, The arm
(s provided with au adjustable collar, 2, 50
placed that when the core D 1s at the 111_11113 of
its upward movement the end of the clamp 14
will be stightly raised.

The lower portion of the core 1 1s surronnd-
ed by a helix of coarse wire, A, having one of
its ends attached to the bi naing "no::t W and
the other,in connection with the mlbon 11{)1{1&
1/, through the tube M and 1fs upper bearing,
as shown., P is a binding-post, counecting
with the post L.

Wken the regulator is not in operation, the
springs C will foree the core D upward, the
collar n on the arm G will raise the end 01 the
clamp H, the rod B will be released, and will
fall until the carbons I I are in contact.
The arm X being provided with a slot through
which the post it 0] 1 passes, the carbons & i may
be adjusted 1 proper ﬂpp()%ltl()]l by locsening
the nut J, which may then be tightened.

The operation of the device as far as de-
seribed is as follows: The posts P N being
attached to a suitable source of electricity,
the carrent passes through the post K, arm X,
and rod 13 to the carboun 17y thence through
the carbon Y, tube AI, and helix A to the other
binding-post, ’\ Under these conditions the
CoTe 1) 1S {lla\'rn down by the axial magenet-
ism of the helix A, carrying witii 16 the carbvon
T and arm (. The w elghteu end of the elamn
LI being thus allowed to {all at the begilming
of the dcm nward movement, the sides of ti 16
hole in the elamp through Thu,,n the rod B3
passes nnpinges agmmt the latter, and pre-
Ycutb its downward movement of carbon I,

The core D, continuing to move downward,

ihe carbois T I, and the vol itaic




arc is developed between them, thus produc-
mg the electric light. The tensmn of the
spring O is so etljueted that the downward
movement of the core D will be arrested when
the carbons F I are sufficiently separated,
the magnetism of the helix A being much re-
~duced by the weakening of the electric cur-
rent, due to the 1"eelstenee of the arc between
the ca,rbens

Now, as the carbons gleduellv burn away,
their dlstanee from each other is increased,
the electric current is weakened, owing to the
increased remst&nee, and the meﬂ'uetlsm of
the helix A is reduced so as to be overcome
by the spring C. This allows the carbon F
tomoveupward until sufficiently nearits neigh-
bor, when it is stopped by the increased elec-
tric current acting on the core D. When the

carbons have burned to such an extent that.

the core D approaches near to the limit of its
upward movement, the clamp H is raised, and
therod B, bemghberated falls downwald car-
rying Wlth it the carbon I, until the down-
ward movement of the core D caused by the
shortening of the voltaic arc, allewe the elemp
H to again fasten the rod B |

By means of this simple device an’ -electric

light may be uniformly maintained for many
hours, the only

lennth of carbon rods employed.

’l‘he releasing-arm G, Fig. 1, may be replaced
by the arrangement shown in Iig. 2, consist-
ing of a lever, g, pivoted at one end to the

pest Ii, and connected by a link, G, with the |

clutch or clamp H. One end of the lever ¢

projects over the carbon-holder 1/, from which

itisinsulated by suitable material k as shown.

The lever ¢ and link G are 80 ﬂI‘I‘ftI]ﬂ‘ed that
upper

when the carbon - holder I/ is at its
limit the lever will be raised by it, thus rais-
ing the clamp H and liberating the rod B.
Oby lously, many forms of elem s H and
‘'releasing mechanism G- may be empleyed the
eseentl.:tl element being such as will releese
‘the rod B when the core D approaches near to
1ts'upward limit, and clamp it when the core
‘moves in the opposite direction. In case it

becomes desirable to operate this regulatorin
‘other positions than the vertical one shown,

1t will enl5 be necessary to so arrange matters
that gravity or suitable sprin g8, or both, may

produce the same movements of the eeveral_. '

parts which gravity and the springs C pro-
duee 1n the vertical position described.

We have now to consider the second im-
portant elément of my invention, which con-
sists in the 1ntr0dnet10n of the eeeend helix, 1T,

used alone or in combination with the punu |

pal helix A. I have styled this second helix

the “adjusting - hehx,” and will so refer to it

in my deseription. It is employed for the pur-

- pose of governing the automatic adj ustments

of the regulator, its value for this purpose

being more apparent when two or more are
used in a single electric cirenit,

- It is well known that when an attempt is

made to use two or more regulators .of ordi-

limit to the time bemg the'
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nary forms in a single electric circuit they
work very irregularly, some allowing their car-

bons to come and remain in contact, while -

others have their carbons widely separated.
The cause of this irregularity may be explained

asfollows: Supposing two regulatorsare being
used, at the commencement of the operation
the reﬂ‘nlnters may start evenly, especially if
a limit is fixed to the separ ation of their car- .
bons. When, however, the carbons burn away,

“so that the Wenhened eurrent allows them to

move toward each other, this movement will
commence in one regulator before it does in
the other, as 1t is impossible to adjust the reg-.

ulators so nicely that their antomatic adjust-
ments will take place simultaneously; but as.
soonasone pairof carbons approach eaeh other,

the electric current is strengthened, and the
other pair of carbons, n]:neh were dbOllt to
move forward, will be retamed in their old po-
sition. When another -adjustment becomes
necessary, the eeme regulator which proved
the more sensitive in the first instance may
again advance its carbon first. These epera-'

tions are liable to continue until the more sen-
sitive regulator has its carbons in contact
and ceases to afford light, while the other mo-
nopolized the whole volt‘ue are, which was at

first divided between the two. Hence it ap-

‘pears that no more than one regulator of the
ordinary form can be snecesefu]ly operated by

a single current. If, however, a device can be
applied to the regnletors above considered
which shall automatically tend to force the
carbons together with a constantly-increasing
pressure as their distance increases, then the
two regulators, or as mnany ore as the cur-

rent is eap'tble of operating, will work uni-

formly, each maintaining its due portion of
the voltme arc. This important result 1 at-
tain by means of the adjusting-helix I. This
helix consists of wire very much finer than
that of the helix A, and consequently the wire |
is much longer and makes more convolutions
than the lettel The ends of the fine wire are

connected with the binding-posts P and N, but
in such a manner that the electric. enrrent
shall pass through it in a direction eppecnte to
that in the hehx A.

It will now be seen that the eléctric current
has two passages provided for it—one of high
resistance through the adjusting-helix I, and

the other of comparatively low re81stftnee
through the helix A, earhons IF I/, and the vol-

taic arc between them _.
It is well known that when an eleetrle current

’_'hes two channels for its passage it will divide:
itself between them, the relative amounts pass-
1ng through them bemﬂ' inversely as their re-

sistance. Hence, any increase in the resist-

‘ance of one conductor ploduees & correspond-
ing increase of current in the other.
"lewe, from the difference in direction of the cur-
rent in the two lhelices, that the helix I will

constantly tend to nentrallze the magnetism

‘1t fol-

produced by the helix A in tlie core D and

. thue dnmmeh the force Whleh drews the letter |
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downward. The number of convolutions of
ho helix 1 and its resistance are so propor-
tioned to the number of convolutions in the
helix A and its resistance, together with that of
the normal voltaie are, that the magunetizing
nower of the latter nehx shall be much ﬂr*‘e&tu'
than thatof theformer, The maﬂuetlzmn DOWED
of the former is, however, very L,oncz,ldﬂ able,
notwithstandinge - the bmq]l amount of cuarrent
which passes ‘thl{mnh 1t, owing to its great
nun bu* o1 wm*olutlons.

Suppose, 10w, that two or more regulators,
provided Wlﬂ ad]ub ing-helices, are 111t1"0—
duced nto a single bm‘mb C electue circuit.
'he preponder ant magnetism of the helices A
wil operate to separate the carbons in the
several regulators, as before explained, and
the neutralizing cffect of the admstuw -helices
1 will be eqmdm all, thus performing no fane-
tion aslong asthe 100 alators work 111111501’* nly:
but when {my 111@;111.;&&3 01 action com-
meneces by whiel one pair of carbons are sep-
arated more than their normal distance, then,
owing to the increased resistance of ﬂle mmn
{,11{311113 1 this particular regulator, the current
1m 1ts adjusting-helix is II}GI&ISLG ﬂlﬂb further
ﬂeutrhlmﬂﬂ the cffect of the pr*nup&] helix,
and atiowing the gprings C to push the cor-
bons baek to their normal position.

1 the carbons in any instance approach too

neartoegethey, the diminished resistanceof the
main eirewit in thig instance wealkens the eur-
reng through the *“tum%tmn helix, allowing the
1}1111{*”}.;11 ]mim LO Separa Lhe :-111)0118 to tneu‘
nermal cdistance,  Thus ]I; may be seen that
the use of this simple devies cbviates all the
difficuities hitherto experienced in multiplying
clectric hﬂ s irom a single source of electrie-
11-3 .

The "L{I'usﬁnﬂ‘ helix 1 may oceupy various
positions in velation to the 1}1111811}31 hellix A
without interfering with its peculiar funetion.
hus, for 111bt{111(..,e 1t may be placed within
the m'i icipal helix instead of af either end, or
it may be placed outside of the Iatter. Thbbu
ﬂmmhcmmm are shown, respectively, in Ifigs.

o and 4,

1he adjusting-helix is equally applicable to
those reguiators in which an ordinary electro-
magnet 13 employed, having its Lelix or heli-

Ten _uﬁ'd‘w attached to its core or cores. One
memm ol so applying 1t is shown in g, D,
Or it may be applied to those regulators hav-
:mn two ]}1111@11}{11 nelices, like tlm well-known

srowning” and similar regulators. 1t is, of
Course, equ Wh” applicable to single principal-
helix reg alators other than that represented
in I'e. l———buehﬁ for example, as that deseribed
in & former application of my own.

When a single regnlator is nsed in an elec-
tric cireuit the adjusting-helix aets as a val-
nable governor, preventing sudden changes of
posifion in the corbomns, andd msuring gf{jat

amfmnuty of working.
“%, e have yet 1o consider the application of
in which

LSy

peacjusting-helix to those regunlators

r

1t may replace the prineipal

nelix entirely, |

cult, the main and subsidiary cuarr

while still performing its peculiar function.
Such a regulator is shown in Ifig. 6, in which
the carbon I 18 stationary, being connected
directly with the binding-post N. The adjust-
mg-helix I here acts on an iron core, p, at-
tached to the outer end of the clamp H, and
taking the place of the weight similarly placed
m Irig, 1. One end of the adjusting-helix is
attachied to the binding-post B through the
post 14, while the other is attached to the bind-
mg-post M.

LThe operation of the device is as follows:
The electric current being supplied to the bind-
ing-posts > N, the earbons are properly sep-
arated by raising the rod B. Theelectric cur-
rent then divides itself between the main cir-
cult of the regulator, including the carbons If
I, and that of the adjusting-helix, as before ex-
plamed. When, now, the carbons burn away

80 that their separation becomes too great,

the inereased resistance of the main cireuit
strengthens the current 1a the adjusting-helix,
50 as to enable 1t to lift the core p, ::111(1 with 1t
the clamp H, thus allowing the rod 13 to move
downward until the decreasnm resistance of
the main cirenit again allows the core p to fail
and clamp the rod 1.

Ifig. 7 shows a modified application of the
adjusting - helix as applied to the regulator
just described. Heve the helix I and the core
P, Fig. 6, are veplaced by an ordinary electro-
Hlf“iﬂll”t wound with the adjusting helix or
lwhwq. and acting on an armature of iron at-
tached to the ehmp 1, as shown.

1. 8§ shows & modification or devei{)m}mnt
of the reguiator represented in Kig. 6. In this
casc the lower c.[mbeuj I, 18 ope. rated by 2
prineipal helix, A, in the manner described
in connection with Ifig. 1, while the mechan-
1sm tor releasing the rod B is operated by tne
ad]ustmﬂ -helix J, as deseribed in connection
with Fig. 6.

Ve have here the prineipal helix A and the
adjusting-helix I performing their several char-
acteristic funetions, although separated from
cach other and operating upon different cores
or magnets.

*Wha,t i clarin 1§—-

1. The combination, in a single eireunit, of
two or more electrie lights, cacll of which 15 -
provided with an upper carbon p{)m‘[j having
mechanism connected therewith for rel aE;'ng
the carbon-holder and allowing it to Le fod by
gravity, ana a lower carbon, -the position of
which 1s regulated by the resultant foree of
axial maﬁueﬁsm caused by the passage of
ele{,tmclty through a helix on the main cireuit
and a helrx on a shunt circuif, substantially
as set torth.

2. In an electric-light regulator, the combi-

1ation, with a carbon- holdel of a nmﬂnet SR

unded by two helices, 011@ helix lomted 11}
the main cireuit, and the other in & shunb- cirs
ents nass-
ing thmu gh said helices in opposite divections,

?11}8‘[-’1111:1[1.115 as set torth.

5. In an electrie light, the

1

comblination, with
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o

a movable core supporting a carbon pointand

upheld by suitable springs, of a helix surround-
ing the core and connected with the main cir-

cmt ‘and a superposed subsidiary helix, also
surrouudmg the movable core and eenneeted |
with a shunt-circuit, substantially as set forth.

4. In anelectric lln'ht the combination, with
'a movable core Snpportmg one of the: carbon
points, and a main and subsidiary helix sur-
rounding said core, and respectively connected
with main and shunt ¢ircuits, of the upper car-
bon point and suitable intervening mechan-
isim, whereby the upper carbon point 18 fed

downward by the action of the lower carbon
pom‘r eubstentmlly as seb forth |

5. In an electric light, the combmatmn with
the upper and lower can:bon points thereof of

a helix in the main circuit and a helixina
shunt-circuit, both of said helices surrounding
a movable core, with which one of the carbon

points 1s connected and clamping mechanism

connected with the upper and lower carbon

points, substantially as set forth.

- In testimony whereof I have signed my name
to this specification in the presence of two.
subseribing witnesses.

DHARL]]b I BBUSH

Witnesses_:

F. TouvmMEYy,
I’. M. FABER.
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