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To all whom it mal concern: -

Be it known that I, RicHARD H. MATHER,
a citizen of the United States, residing in the
town of Windsor, county of Hartford, and
State of Cou:m,wmut have invented certain
new and useful Improvements in KEleetriec-Are
Lawmps, of which the followingis a full, ¢lear,
and exact deseription, whereby a personskilled

1n theart to which it appertains can make and

use the same, reference being had to the ac-
companying drawmﬂ%

My Invention relatesto that class of electric
lamps in which two or more sets of carbons are
combined to operate successively in onhe lamp,
and to afford a continuous light regardless. of

the consumption of the car buns, :amd without
any manual interference. .

Theobject of my invention is to so c,onstru(*t
combine, and cunnect the elements of a Su"les
of single lamps of the general character de-
seribed in Letters Patent of the United States
No. 268,254, issued to me November 28, 1882,
as to make a dupiex or multiplexlamp which
will burn till the several sets of carbons are
suceessively consumed, and in particular to
accomplisiithis object by meansofa compound
auntomatic switch whose contact-pointsare the

- carbons of the lamp.
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My inventionis not limited in its application
to any specific form of such single lamp, but
1s applicable to all electrie lmnps of the gen-

‘al character of my said electrie lamp, pab-
ented as atoresaid.

I shall describe my present invention, in the
form shown in the drawings, as applied to an
electrie lamp and regulator thereof having a
carbon-holder with a rod or tube which slides
through a friction-cluteh or spring-clamp, the
latter being operated by a magnet in a shunt-
circuit to produce feed, and by the recoil of a
spring to separate the carbons.

The distinctive principle of my invention is
conceived to consist in a peculiar construction
and use of the feed-magnets of my improved
lamp by theald of supplementary coils adapted
to re-enforce or neutralize, as the case may be,
the electro-magnetic action of the shunt-coils
of sald magnets, together with appropriate
connections so arranged thatinalamp of more

members than one the electric current shall |-

|

between the members

‘coarse wire coil or helix ',

members therecof to produce the electrie light

of each set or pair of
carbons in -succession.

~ Iproceed to point out the best mode in which gg

I have contemplated applying the principle.
In the accompanying drawings, Figure 1 1s
an elevation, partly in vertical section, of a
duplex lamp embodying my inveuntion as ap-
plied toanelectriclamp of two members. Iig.
2 18 an elevation, partly in vertical section, of
a triplex lamp, or a lamp ot three members

embodying my invention.

In ig. l A and B aretwosingle electric- are
lamps suppoxted in a suitable frame. These
lamps are provided each with an aatomatic
feeding deviee of the kind above mentioned,

and indicated in the drawings, and are pecu-

liar in their counstruction only as hereinafter
mentioned. - The supporting - springs, em-
braced in the feed mechanism or devices be-
fore mentioned, are of equal stiifness and elas-
tieity.
pole of the generator—I1 will say the positive
pole—separates at any convenient point into
two branches, e and 6. The branch ¢ proceeds
to the magnet in lamp B, is wound about the
cylindrical core thereof, and constitutes the
Then, leaving the
said magnet, the same branch, ¢', passes as a°
directly to lamp A, where, by means of the
binding post w and brush p, 1t is electrically
connected with the carbon rod a’. Thebranch
wire b proceeds to the magnet of lamp A, 1s
wound about the core thereof, and constitutes
the coarse wire coil §’.  After being so wound
about said core the branch wire b, on leaving
said magnet, passes as b* directly to lamp B,
where it is electrically connected, through the
binding-post ' and the contact-brush, p’, with
the carbon-rod ’. Likewise a coarse wire, N,
from the other pole of the generator sepamtes
at any convenient point into two branches, «°
and 0% which are respectively connected with
the lower carbons, ¢® and §°.

Over the coil &’ in lamp A, 1In & dlrectlon to
re-enforce or assist the electro-maguetic action
of &, is wound the fine-wire coil cZ”,' one end of
which is connected, through the connecting-
wire d and post w, with the coarse wire o’, and

A large wire, I, connected with either
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_ _ | the other end of which is electrically connected
automatically control and operate the several | with N through the fine wire d°; and, in like
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maunner, over the coll « in lan ) I3, ina Lh:u:‘

allze o1 eol_mi_ﬂ act the eifect of o,

is wound the shunt-coil ¢, One end of i]ns
coll is conneeled, through the fine wire ¢ and
the post ', with the large wire &% and the
other end of the same is connected with W
through the fine wire ¢

T]w coils O and o mm, be arranged in any

order, or may be wound side by ‘%1{1(3 or even

on separate cores, wiihout depart g Ty oni the
essnee of my invention; but I prefer to wind
them in the order nmned beginning at the
core of A single magnet, as :sh(m n. The coils
¢/ and ¢ may also be arranged in any order

or side by side, or on sep: rate COres, w 1111(:1‘1[
departure from the spirit of my iny ullmn- buts

I prefer to arrange them about a single qlm-r |

drical core in Llw 01{1{‘-1' named and shiown

‘The shunt-coils d" and ¢, which are of 1}1{_1.{,L1-

cally equal efficiency, .ML, severatly muceh
stronger than the LOII% a and 0, ..awm'*-'lla',
whiell also are of practically equal strength.
The shunt-coils
tion to overcome the resistance of the 8175+
porting or retractile springs in the feed 111@{-11«
anisms before mentioned, while the coils a” and
b are not of suflicient power to accomplish
that result.
are to be actuated by said magnets, wound as
above. |
Such being the construction of my duplex

lamp, the mode of its operation is as follows:
When the current is not pass.ng throungh the
lamp, the positive and neocative earbons
cach set are held apart from each other by the
power of the supporting-springs embraced in
the feed mechanisms of the respective mems-
bers of the lamp, and arve not in contact; hat
as soon as the current from the generator is
passed through the lamp, the current from 1,

g, 1, follows the branch wires a and btlm:«nnh

the two members of the lamp in the followi g

courses, viz: That portion of said current
which iolluwb the branch wirega pmses throueh
the helix o, the connecting-wire «, and ih{*
shunt d, d, .;111{1 ' 1o N, and the cenerator,

That pmlmn thereof which follows Um branch
wire & passes through the helix o/, the con-
necting-wire 4% the *ahunl--uue and coil e, ¢,
and ¢ lu N, .;Llld the generator. Sueh is
the instant the above conditions are fulfifled.
The eftect of the passage of the electrie cur-
rent from I to N in the courses desceriboed
through the shunt-coils is to draw down {he

spring-armature of the feed mechanism ineach
member of the lamp, whereby the ¢
each seb are fed together to actual contact.
The circult is thm*“by closed through hoth sets
of carbons. In Lm;]} A the uluut 15 closed
through P, «, ¢, «*, &, «', «°, °,
1n J"me B throagl P b, U, fr b, [) 7

before delineate d through the said shunt- COILS,

oply a slight current now passes throagh d
and ¢'.

]

PR

are strong enough when inae-

The feed mechanism of A and B |

of

the
twofold course pursned by the electric current

arbons of | deseribed
- action of Lln; CoLls

Cand after meg

anl _ﬁw, AN

0", and

N, and as these conrses Uiim' 'lf_ﬂ-.% 1{*-:.1% meeto mzm s—thatistoxay, antil the current through

thie passage of the crirrent than do the conrses
Ssumpiion of
- explatned.

The combined electro-magnetic effect | g

ol the colls ¢ and 0" Is now w_[lmi fo the s
of theirseveral electro-magnetic effects, and the

combined effect of the electro- magnetic action yo

of « and ¢"is equalto the difference of theirsey-
aral effeets.  In other words, the effect of the
passage of the clectrie current through hoth
lamps whilethe carbonsare in contactis thatin
lamp A the ele (130 magnetic action of d' is re-
cntoreed by that of 0, w ]11 ein lamp I3 the elee-
tro-magnetic action of ¢ is nentralized v that
of . Tlorthitimebeing, thervefore,the magnet
i lamp D altracts its armature with less im{*v

- than that witiy whieh the magnet of lamp A at-

tracts the armature belonging thereto, The ar-
matuare in lamp B is no longer aitvacted or
drawn downward with sufficient force to resist
and overcome the energy f}[ l]m *«Jn ng m 11 G
feed mechanism therein, B
spring and thes )1'111;.3,«@1.11;1"11]j_2} 1n L-unp 13 1.!.11:-: CAr-
bon rod & and the upper earbon, #', are imine-
diately drawn upward, whereby the carbons b
and 6" areseparated from cach other, and the
whole carrent from P (o N, except that whieh

traverses the shunts, 1s cansed to pass between

the carbons ¢' aud «°. The reason why the
voltaic are does not appear hetween §' and 6°
when the latter are first separated mthe man-
ner just desertbed Hes in the fact that the
carbon current of lamp B is then short-eir-
ated throngh the earbons of lamp A, The
breaking of the eircuit at & 07, a8 deseribed,

lcaves the avmature and feed mechanism of

[amp A to be actuated by the current through
the shuant-coil . Ience, lamp A now oper-
ates 1n the vsual manner as a singie
the type specilied—that is to say, the eurren t.J
being short-cireuited through the carbons o
and «", 2 diminished Ul}l{"‘llb is sent throneh
tire shunt-cotl d', so that the armature of Llw
feed mechanism of this member, being dirawn
{Itm nward by its magnet with h-w foree than
18 drawn upward lw 1ts spring, is retracted
bv the latter, the rod «’ is raised, the carbons
¢' and «® are separated, and the vulmw are IS
produced between them, as shown in Ifig. 1.
Ta proportion as ¢' and « are congimed, “and
the distance between their points inereases,
the .Awunih of cuarrent through the shunt ¢oil
d' is inereased,
down, and mlh It s appurtenant spring-
L]-:llil‘} until “1{* rod ¢ 1s released, and the up-
per « dlbnn , falls until the carrent through
the shunt {,ml d’ is diminished by the shorten-
ing ol the are, the armature is released, and
the s DTN - lell]'} again holdstheearbon rod e
’i‘hempu Ltmnulb and 0" in the sequence here
CHILLS necess: ml} from the counter-
@ m;{l ¢, before explained,
Separs 3:1., as described, I.hu
carbons H* and H” are L.t*l')t apart by the same
means which hrought them ap: nr. SO lf}I]”' 1S
the counter-netion of said coil « and ¢ con-

(' 13 Iilii*}illi Lol m thie uv}mtflimn And con-

the earbons of and ¢, hervinalfter

This fixes the light in lamp A re-
set of carbons may have

gardless of which

Iamp of

anad the armature is drawn -

.
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struck first in coming {ogetherat first, as abov
deseribed, and prevents the light from dodg-
ing back and forth between the sets of car-
bons. This 1s a prime feature of my inven-
tion, for the principal difficalty to be over-
come when two or hore single lamps or sets of
carbons are combined to form a duplex or
multiplex lamp s to cause one of such sets,
and invariably the same set, to operate first,
and to cause another, and 1nvariably the same

other set, to operate next in order, and so on

in a fixed and predetermined order, and to
bring the earbons of each set together while
the others are held apart. Otherwise thelight
might appear in either member. and passfrom
member to member indiscriminately. ‘The
illumination in lamp A confinues, the carbons
in lamp B are held apart in the manner stated,
and the upper carbon, a', 1s fed down grad-
nally, 1s consumed, just as rn my single lamp,
patented as above, until the feed in lamp A
is arrested byv means of the stop on the car-
bon-rod «°. Then, as the gradual consump-

tion of the carbons in lamp A continues, while

feed no ]onn er takes place, the voltaie are be-
tween « and «’ lengthens, and an increasing
current 18 passed tlu ough thie said shunt- coils
fine wires before mentioned.
As the currvent through the shunt-coils 1n-
creases, the shunt-coil ¢’ overcomes and nen-
tralizes the effect of the coarse wire coil ¢,
and causes the lamp B to feed until 1ts car-
bons b* and & meet again in electrical connec-
nection. - Then the whole carrent which pre-
viously passed through the carbons a* and &
at once passes through the carbons d* and 5, and
the light in A goes out; at the same time the
armature and feed mechanism of lamp B are
left to be actuated by the current through the
shunt-coil ¢, while ¢’ 1s at a minimum of effi-
ciency by reason of the short circuit through
the carbons * and &*. The arinature above is
therefore released and the carbon-rod b and
carbon 6% are lifted by the spring and spring-

The carbongd*and b’ aretherebyseparated, and
the voitaic arc appears between them. Lamp
B now continues to act as a single lamp of the
type before specified. Tt w ill of course be
understood that the electrie current through

¢ and d is never fully interruapted while this

duplex lanp is in operation. IFrom the fore-
ooing explanation it will also be understood
that ‘rhe differential magnet 1u lamp B oper-
ates dlﬁerentnllv while a current passes be-

tween « and o, and - practically at no other |
-time, and that the magnet in lamp A ope:

rates
as a re-eniforeed nmgnet when a carrent passes

from b* to °, and practically then only.

In order to apply to a lamp of three ele-
ments or members the prineciples of my inven-
tion, which have already been shown in their
application to a duplex lamp, it 1S necessary
to increase, modify, and connect the elements
in the manner shown in the drawings; Fig. 2 2,
and as heremaﬂer explained.

In Fig. 2, A, B, and C are the magnets

P SadINC.

~position, or even on separate cores.

¢ | which severally actuate the feed mechanisms

of the three members of such lamp, respect-
ively. Fach of said magnetsis wound with a

fine wire or shunt coil and with two separate

coarse wire coils. In magnet A the two coarse
wire coils " and ¢, are wound and connected
to-act as supplementary coils, adapted to re-
enforce the action of the shunt-coil d' in the
In magnet B the coarse wire coil ¢’ is
a neutralizing or differential coil, and ¢ is a
supplementary or assisting coli, as related to
the shunt-coil ¢ 1n the same magnet. Inmag-
net C the two coarse wire coils ¢’ and §* are
wounnd and connected to act as neutralizing

coils, adapted to counteract the effect of the
The three coils of

shunt-coil /" in the same.
each magnet may be arranged 1n any order or
In each

7C

30

35

imaenet the shunt-coil 18 stronger than either

of the remaining cotls of the same magnet,
and all the coarse wire coils in the lamp are
of practically equal strength. All the coils
or helices represented in If ¢, 2 are of coarse
wire, excepting the shunt-coils d', ¢, and 1.

Q0

The three latter are of fine wire, and are con- |

nected as shunts about their respective car-
bons in the usual manner. In my triplex
lamp a large wire, 17, Fig. 2, connected with
one pole of the generator, dividesat any con-
venient point mlo three bl anches, a, b, ande,
and - a corresponding large wire, ’\T ﬁom the
other pole of thegener: ator separatesinto three
branches, o, b°, and ¢, which are in any con-
venient manner electrically connected with
the three lower carbons of the triplex lamp,
one branch with cach lower carbon.

- The construction in other particulars and
the remaining connections of this lamp will

be readily understood from the operation of

the lamp, as hereinafter explained, from an
inspection of the drawings, Fig. 2, and from
the foregoing description of like connections
and like features of construction in my du-

| plex lamp.
clamp of the feed mechanism of this member.

It will be obsery ed, inview of tlw construc-
tion and conuections mentloﬂed, that the car-
bon current of each member of my triplex
lamp 1s conducted about the magnet of each

preceding member of the same lmnp asa sup-

plementary coil -adapted to re-enforee the
shunt coil of each such preceding member,
W herehy to produce feed, and about the man*-
net in each sueceeding member of the same
lamp as a differential colil to neutralize the
shunt-coil of .ecach sueh succeeding member,
to prevent feed therein.

In Fig. 2 the connection of the wire ' and
the carbon-rod « is indicated as immediate,
instead of being represented as effected bv
conlact-brush or (Jtl]L] appropriate means; and
for convenience the contections b b, ‘13 well
as ¢! ¢, are represented in the same manner.

Such being the construction of my triplex
lamp, the mode of its operation is as follows:
When no current passes through the lamp,
the positive and negative carbons of each set
are separate, being held apart from each other
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by the spring-clamp, or other cquivalent de- ¢

vice belonging to the feed mechanism; but
when a current is passed through the lamp,
the connections having been made as indi-
ated, the electrie current from P, Tfig. 2,
passes In three branches, d, ¢, and f, to the
magnets A, B, and O, respectively.,  There it
passes through the shunt-coils @ ¢ and /7, sev-
crally, and thence by the fine wires @, ¢*, and /*,
passes to N and the generator. The effect of
the passageof siich current from I” to N through
the shunt-coils, as desceribed, is to draw dowi
the armatare in the feed mechanism in eace
member of the lamp, whereby the earbons i
each member are caused to approach eacl
other until the carbons of each set are in act-
nal contact. The cirenit I to N is then closed
through cach pair of earbons. In the first
member 1t is so closed throuegh P « « o ¢ «f
@« ¢ « N. Inthe second member it is so
closed through P b0 0° ° b 1% 0° 67 b° N3 and
mthe third memberthrough P, ¢, ¢, ¢*, ¢, ¢, ¢,
'y ¢y ¢, and N, Onlyaveryslight current then
passes through the shunt-coils, for the current
18 short-civeuited through the carbons. The
cifect of the passage of the current from I° to
N 1n the triple course last deseribed is that
in lamp A the electro-magnetic action of & is
re-enforcec by that of " and ¢.  In magnet
1 the action of ¢’ is re-enforced by that of ¢,
and counteracted by that of «’, while in ma o
net O the effect of /" is opposed by that of ¢
and 0°, the combined effect of which aetion
and counteraction is that magnet A is more
strongly energized to cause feed, in the man-
ner before described, than either of the other
magnets B and C; while the maenet Cis actu-
ated least of all, and the magnet B exerts an in-
termediate degree of foree as a feeding-mag:-
net. Themagnet Cthercloreno longer ati racts
ordrawsdownward itsarmature with sufficient
power to overcome or resist the retractile en-
crgy of the spring which is attached thereto.
The carbon rod ¢® and carbon ¢ are therefore
drawn upward and away from the carbon ¢ by
the action of thesaid spring and of the spring-
clamp belonging thereto, whereby the carbons
¢" and ¢' being separated, the current through
and between themisinterrupted, being short-
circuited through the branch-wires ¢ and 7
and the corresponding carbons, «® ¢ and 17,
Thus the whole cuarrent from P to N, except
the 1nsignificant part thereof which traverses
the shunt-coils, is caused to pass between the
carbonsg a’ ¢’ and the carbons 0°0'.  The reason
why the voltaic arc does not appear hetween
" and ¢ when they are first so separated lies
in the fact that the current is then short - cir-
cuited through the remaining carbons, as just
cxplained. The interruption, in the manner
stated, of the enrrent which proceeded by the
course I’ ¢ ¢ ¢ ¢ ¢* ¢ ¢, &c., leaves the
magnets A and I Inoperative, so far as re-
spects their respective coils ¢ and ¢, so that

7 magnet A 18 for the time being practically re-

duced thereby to amagnet of two coils, d’ and

e

k 306,845

, and magnet B Lo a4 magnet of two eoils, a
and ¢. A and B are thus for the time being
constructed and connected in practically the
same way, are placed in practically the same

predicament, are caused to operatein the same -

way upon the same principles and subject to

the same explanation, and are productive of

the same effects in this my triplex lamp as
are the corresponding magnets of the mem-
pers A and B of my duplex lamp hereinbefore
explained, after the carbons have been fed to
contact, in my said duplex lamp. In sho rt,
the magnets A and B then become forthe time
being the magnets of a daplex Lump of the
type above deseribed and explained, embrae-
ing the twomembersof my triplex lamp which
contain said magnets.  And when, in the op-
cration of such practically-duplex lamp con-

taining the magnets A and B, the carbons «°

and ¢’ have been first consumed and separated,
then the magnets B3 and € practically becowme
in turn and for the time being the magnets of
duplex lamp of the same type, and operate
in the same way as (o the said magnets of my
duplex lamyp to feed the carbons to contact, 10
separate the same suceessively, and to produce
the electrie light next between 4% and 47, and
finally between ¢® and ¢'.

From theabove it is obvious that in myim-
proved lampthe carbons constitute or firnish
the contact-points in a compound automatic
switch governing and co-ordinating the action
of the several members of the lump in the
manner described. |

The principles of my invention, which have
now been shown in their application 1o a du-
plex and to a triplex lamp, may beapplied to
a multiplex lamp of any greater number of
members, 1f that should become desirabie, by
simple extension and addition, withont the
mtroduction of any new prineiple.

There 1s no need of any switch-magnet in
any particular member ol my improved famp;
but it is desirvable to have a switeh-magnet or
automatic cut-out in cach such lamp consid-

ered collectively, whieh eut-out may be of ANV

ordimary construction and arrangement, In
Fig. 2 such a cut-out is indicated at S hetween
N and the generator.

Do far as concerns the present case I dis-
claim all things whieh are claimed in my ap-
plication No. 105,002, for a patent forimprove-
ment in electric lamps, filed August 30, 1 D863
but now |

I claim as my invention and devire to se-

cure by Leters Patent—

1. An electric-are lamp containing two or
more pairs or sets of carbons whose feed niech-
anisms are actuated by aseries consisting of a
corresponding number of electro-magnets, the
first magnet in said series being wound with a
shunt-coil and with one or more supplemen-
tary coils, and the last magnet in said series
being wound with a shunt-coil and with one
or more differential coils, in which lamp each
such set or pairof carbons constitutes a pair of
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= brought into operation. |
5. In an electrie lamp, a palr or set of car-
bons, a carbon rod or holder, and a magnet |

306,845

contacts in a2 compound automatic switch reg-
ulating such lamp and co-ordinating the funec-
tions thereof,

2, In an electric-arce lamp having two or
more pairs or sets of carbons whose feed mech-
anisms are actuated by aseries consisting of &
corresponding number of magnets, the lirst

magnet in said series being wound with A

shunt-coil and with one or more coils supple-

mentary thereto, and the last magnet in said

series being wound with a shunt-coil and with
one or more differential coils, a componnd au-
tomatic switeh whose contact-points severally
coineide with the points of said carbons.

3. The feed mechanism of an electric-arc
lamp, in combination with an electro-magnet
which is furnished with a spring-armature or

nwore of said coils may be energized without
the others, so that two or more of said coils,
the same being woundin one and the same di-

rection, may re-enforce or assist each other

when traversed by the electric carrent, and so
that two or more of said coils, the same being

woundin different directions, may neutralize or |

counteract each other when energized, where-
by the action of the said feed mechanism may
be governed and determined by the number,
direction, and electro-magnetic energy of such
ofthesaid coilsasare forthe time beingbrought
into operation.

4. An electro-magnet wound differentially
and supplementarily with several independent
coils or helices for operating the same, and
turnished with a spring-armature or ifs equiva-
lent, in combination with a carbon rod or
holder, and intermediate feed mechanism of
an eleetric-are lamp,whereby the carbon which
is carried by such rod or holder may be raised,

lowered, or held up according to the number, |
direction, and electro-magnetic energy of such

of the said coils as are for the time belng

wound with independent sapplementary coils,
in combination with intermediate teed mech-
anism, whereby said carbons may be made to
approach, recede, or stay apart, according to
the number and electro-magnetic energy of
the coils of such magnet which are for the time
being traversed by the electric current.

6. Inanelectriclamp containing twoormore

pairs or scts of carbons, a series consisting of a
corresponding number of electro-magnets, the
first magnet in said series being wound with a
shunt-coil and one or more coils supplementary
thereto, and the last magnet in said series be-
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“nets, in combination with intermediate mech-
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ing wound with a shunt-coil and with one ov
more coils differential thereto, in combination
with spring armatures which are actuated
similarly or dissimilarly thereby, according to
the course pursued for the time being by an
electric current in passing through sald mag-
nets. | -

7. Inan eleetrie-

arc lamp contalning two or

- more pairs or sets of carbouns, a series consIst-
ing of a corresponding nnmber of supplemen-
tarily and differentially wound electro-mag-
- nets, in combination with armatures of said
- magnets actuated thereby to produce similar
~or dissimilar motion or restin said armatures,

according to the course pursued for the time

' being by an clectric current energizing said
- magnets, |

its equivalent and is wound differentially and | &
supplementarily, with independent coils ov
helices for operating the same, so that one or |

8. In an eleetrie lamp containing two Or
more pairs or sets of carbons, a corresponding
number of inter-connected electro-magnets
wound with independent coils, in combination
with feed mechanisms actuated thereby, where-
by the action of such feed mechanisms 18 gov-
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erned and determined by the course pursued

hyanelectric current energizing said magnets.

9. Inan electric-are lamp containing two or
more pairs or sets of carbons, a series CONSISt-
ing of a corresponding number of electro-mag-
nets, the first magnetinsaid series being wound
with & shunt-coil and with one or more coils
supplementary thereto, and the last magnet
in said series being wound with a shunt-coil,
and with one or more coils differential there-
to, in combination with a corresponding num-
ber of carbon-supporting rods and interme-

diate feed mechanisms actuated by sald mag-

nets, whereby said carbon-supporting rods
may be independently raised, lowered, or held
in position, according to the number, direc-
tion, and strength of the currents energizing
sald magnets. - .
10. In an electric lamp, two or more pairs
or sets of carbons, and a corresponding num-
ber of differential and supplementary mag-

anisms actuated by said magnets to impart to
said sets of carbons independent separating
and feeding movements, whereby the electric
licht may be established between the mem-
bers of oneof said pairs or sets at atime,while

the members of the remaining pair or pairs

are held apart. |
In witness whereof I have hereunto set my
naimne in the presence of two subseribing wit-
11€8SCS, |
RICHARD . MATHER,
Witnesses: |
GEORGE (. MCKEE,
HRNRY . PRATT.
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