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0 all whom it may concern:
Be it known that I, ELIHU THOMSON, a citi-
zen of the United States, and a resident of

Massachusetts, have invented certain new and
useful Improvements in Electric-Are Lamps,
of which the following is a specification.

My invention relates to the combination of
magnets and eircuits whereby the proper sep-
aration and feed of the carbons in an electric-
arc lamp are effected, and is more especially
designed to furnish a simple and effective
lamp in which the proper feed-regulating op-
erations shall progress under the regulating
action of a derived-circuit coil only acting in
opposition to a suitable retractor. Inanother
application for patent filed by me January 4,
1854, No. 116,405, I have described a lamp in
which an auxiliary or starting coil of low re-
sistance in circuit with the carbons is em-

- ployed for bringing the feed mechanism of
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the lamp into proper feed-regulating position,

and is then automatically cut out and kept‘\

out, so that the feed-regulating operations may

progress under the control of the derived-ecir-

cuit coil alone. In said applieation I have
shown and claimed a mechanically-controlled

- circuitb-closer for effecting a continued cut-out
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of the starting-coil, and have also claimed the
broad combination consisting of the starting-
coll in the circuit with the carbons and means
for cutting out said coil automatically at the
proper point and holding it eut out while the
lamp is in action, so that the feed may pro-
gress under the control of the derived-cirenit
magnet only. |
My present invention relates more especially

‘to an improved means of keeping the cut-out

circuit of the starting-coil, arranged as stated,
closed; and it consists, broadly, in the combi-
nation, with such eut-out circuit, of a coil or
magnet or other device, whereby the magnetiz-
Ing or heating effects of the current may be

utilized for preserving the cut-out circnit.
My invention consists, also, in certain novel |
combinations of devices, that will be specified |
more particularly in the claims. |
In carrying out my invention any desired
form or construction of feed-regulating mech-
anism may be employed, congisting either of

a cluteh, a gear-train, or other device. Inthe
present case 1 have shown a clutch, and I have
Hlustrated my invention as applied to the
same general construction that I have illus-
trated in my application before referred to.
~1n the accompanying drawings, Figure 1 is
an elevation of an electric lamp embodying
one form of my present invention. Tigs. 2, 3,
and 4 1illustrate modifications of the inven-
tion. Iigs. 5 and 6 illustrate forms of the
lamp-magnet.
effects of the current may be made to operate
the switch. -

K indicates a coil of high resistance in-a
derived cireuit around the carbons, and act-
1ng, by means of a core and armature, B, upon
a lever, L, in opposition to a retracting-spring,
S, or other retractor. These parts are of any
desired construction, and are designed to con-
trol the position of the carbons in any usual
way. ‘The armature may be a perforated ar-

mature and the pole end of the core conoidal,

as shown, and as deseribed in a patent already

1ssued to me, for the purpose of giving a uni-

form magnetic pull in all positions of the ar-
mature for the same strength of current. The
parts might be otherwise constructed or ar-
ranged to give the same result., The above
1s the preferred construction. The lever L,
through a link, D, or otherwise, gives motion
to a feed-controlling mechanism of any de-
sired kind—such, for instance, as a clamp or
clutch properly arranged to raise the carbon
when the retractor S prevails, and to permit
& release of the carbon when, through an in-
crease of arc length, the coil K receives an
Increased proportion of the current, and its
magnetic effects consequently prevail over the
retractor. I have herein shown the lever as
acting on a clutch or clamp such as is con-
tained in prior patents granted to me, and
consisting, briefly, of a clamp or clutch body,
C, through which the carbon or carbon-car-
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Fig. 7 shows how the heating -
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rier ¥ passes, and a clamping toe or jaw, T,

pivoted on the body C, and normally held by
a spring, Z, against the carrier or carbon, so
as to prevent the same from moving down-
ward through the body C. |

I1s the usual releasing-stop, arranged in the
path of an arm extending from the toe T, so
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as to release the latter and permit the carbon | jection will strike lever I/ and open the con-

to feed when the magnet or coil IX is sudfi-
clently energized, owing to increase in the
length of arec.

TT is an auxiliary stop arranged in the path
of the clamp or cluteh, to peumb a release of
the carbon when the armature B and lever L
are drawn back or retracted to an abnormal
extent in the opposite direction by the spring
S.  The stop H is placed ab such a point that
during ordinary or normal movements of L in
adjusting the carbonsthestop will notstrike it,

(the clamp;) but whenthe currentis turned off

and the retractor pulls the lever toits extreme
position the clamp is released by I, and re-
mains releaged, so that at again starting the
lamp the cax bons will be in contaet.

G indiecates the auxiliary or starting coil,
wound in the present cascupon the same core
with I, and 1n the same direction, so as, when
current ilows in it, to assistthe coil IS 1n pull-
ing the lever I, down into proper position to
start the lamp. The coil Gmight be on asepa-
rate core, as indicated in Fig. 5, and act upon
the same armature or another o1 mature con-
nected to L, or other device controlling the
feed mechanism.

The placing of the assisting-coil upon the |

same core with the derived- elrcmb colls and in
cirenit with the earbonsis claimed inmy prior
application before referred to—in an applica-
tion filed by L& W. Rice and myself as joint
inventors January 5, 1884, No. 116,300.

The magnet formed by the core of coils IC
and G might obviously be a horseshoe-mag:-
net, as indicated in 1] ig. 6. The coil G is
in o circuit, 6, with the carbons, as indi-
cated, while the derived cireuit of coil K is
mdicated by the numeral 5, which is a cireuits
around the carbons, as 1s obvious. The posi-
tive and negative conductors of the main cir-
cult are indicated by X Y. The coil G is
shunted or cut out by means of asuitable cir-
cuit-controller, consisting in the present in-
stance of a lever, I/, which in Ifig. 1 1is oper-
ated by projections M, attached to or formed
upon a rod, D, extending upward from the
link D. The upper one of the projeetions M
18 elastic, 1 preferred,and isproperly arranged
to strike the lever I and depress it against
the action of a spring, &', so as to complete a
cat-out circuit by the contacts ' when the le-
ver Liis lowered from an extreme retracted po-
sition to such a point that the clamping-toe T
18 relieved from engagement with the rod Ik
by the stop If. T'he circuit completed by con-
tacts Q' 1s a ceut-out eirenit of low resistance
around the coils +, and includes the coils of
an cleetro-magnet, J, which acts upon an ar-
mature attached to the lever I/, and serves in
obvious manner to keep the contacts ¢ closed
during action of the Iamp. The lower of the
projections M is ar mnﬁed so that during the
ordinary feed- leﬂlﬂ*’htlllg movements of lever
L 1t will not impinge upon lever I/. ‘When,
Lhowever, the lever is retracted to its extreme
position by the action of spring &, said pro-

tacts ), if they have not already beenopened
by the action of the spring &',

manner of mounting or arranging the devices
whereby the lever shall be actlmte{l to close
the contacts simultaneously with the move-
ment of lever 1. under the action ol the cur-
rent in coil G.

The operation 1s as follows: When no ewr-
rent 1s passing through the lamp, the parts
are 1n the position shown in the 110111*0 The
jaw T 1s released by stop Li, so that the rod R
is free, and the contacts 3 arve held open by
the spring 5 or the lower of the projections
M. When the current 1s turned on, the cur-
rent flows through coil G, which 1s of Tow Te-
sistance, and draws down the lever L against
the action of retractor S, thus lowering the
clutech away from stop 1l tmd into um,aﬁemulb
with the stop ¥. Simultanecously w ith such

The form of
| the circuit-closer is immaterial, as 1s also the

S0

encacement the upper projection M brings

the contacts ) together, thus shunting the
coil (3, which thereafter remains shunted, be-
cause the magnet J holds the contacts Q) d{)&,et[
The 111ﬂuum1 of coil (¢ is now no lunﬂez felt,
and the cluteh is left to the control of tho d{f
rived-cirenit coil K and retractor », which
latter lifts the cluteh and the rod R, separat-

ing the carbons to a point where the elfects of

the current in coil X balance the retractor.
The feed is produced in obvious and well-
known manner by the Increased action of coil
I, due to inerease in length of arc, said coil
then acting to lower the cluteh until a release
of the rod R is produced. T'he stop H 1s, as
before stated, placed at such a height that
during the ordinary feed- Lol'lllollmn opera-
tions the cluteh will 110L engage with it YWhen,
however, the lever I, is wtlaoted to an ex-
treme pomtlon the cluteh 15 released by sald
stop and the arbons run together,ready for a
new operation. In Ifig. 2 the parts arce so ar-
anged that when the contacts ) are closed,
the stop X, which is here supported by lever
L/, 1s removed, so that it cannot produce a
release of the carbon after the tamp starts into
action. In other respects the construction
and arrangement will be obvious from an in-
spection of the figure. In Ifig. 3 mechanical
devieces for producing the closure ol the shunt-
contacts ) when the coil (v acts arve dispensed
with, and circuit-closing devices ), actuated
by lever I, employed in their place. These
contacts primarily close the cireuit through
magnet J at the proper point 1 the down-
Wan d movement of the cluteh, and said mag-
net, being energized, immediately closes LhB
shunt-contacts U and holds them clos ed, thus

keeping coil ( eut out, and 1}{3_1'1111ttmp the

i |

lever L to move baclkward and forward in the
feed -regulating operation and to brealk the
cireuit at Q without deranging the apparatus.
In this case the paris must he $o adjusted
that the contacts Q' will not be closed until
the cluteh has been released by the stop If;
otherwise the contaets at ' would have to be
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made elastie, so.as not to limit the downwwd | precisely the same manner as the coil G of the

movement of the lever. -
In Kig. 4 the magnet J is carried by the le-
ver L, and the circuit-closing lever 1./ is placed

. . . k
beneath said magnet,and is free to swing ona

pivot and with the lever L. In this case one
of the contacts, ), is carried by the lever I,
and the shunt is closed thereby when the le-
ver L descends to a determinate point, thus
closing the shunt around G and through mag-
net J. Magnet J isthus energized and attracts
armature N, secured to I/, thus maintaining
the contact "LLQ, after vhlch the armature N

contacts Q', magnet J, and lever L. move to-
oether as one piece and act in all respects as
1t 18 1mportant here that the re-
traction 1 forming the arc be less than suf-

ficient to cause I tostrike H. By connecting
H to the circuit-closing lever, as in Fig. 2

this precaution is not reqmred ‘The shunt

contacts Q' and circuit through J should be of
such low resistance as compwred with that of
the coil (x as vo effectually render inactive the
said coil G when the contact ' is closed.

In another application for patent filed by me
January §, 1884, No. 116,746, I have claimed,
broadly, ast“wtinﬂ cilcuit 2 eireuit- controller
whereby the flow of current in the starting-cir-
cuit may be governed,said controller bemg act-
nated by the reg L11"Lt11] armature or lever of
the lamp,or by othel device moving therewith,
and an electro-magnet, whose cireuit is at the

sametime opened or closed , keeping the circuit:

closed by the circuit-closerin proper condition
while the lamp 01}61"&’[68 1 therefore make no
such broad claim in this case. Inthisspecifica-
tion I have deseribed how the desired move-
ments or control of the parts may be secured by
electro-magnets—that is, by the magnetizing
ettects of an electric current; but I wish it to
be understood that I regard as an equivalent
of such devices any device responding to the
heating efiects of the current—as, for instance,
a thermostat or any other means whereby the
effects of an electric current may be trans-
formedinto mechanical energy. In my claims,

therefore, although I have specified electro-
magnets and electro-magnetic coils, because
these devices offer the best known means of
producing the desired mechanical operations,
I wish 1t to be understood that under such

claims I mean to include any and all equivas-

lent devices—as, for instance, well - known
thermostatic devices, whereby mechanical ef-
fects, varying or not, may be obtained from an
electrlc current, Varylncr or constant.

Kig. 7 ot the dmwm o3 1llustrates how the
he'LtlI]G eftects of the eurrent 1n the starting-
cu*cult may be made to do the same work as
the magnetizing effects. In this instance the
coil (+ is 1nclosed in a chamber containing an
expansible gas or liquid, which aects nupon a
piston so as to move the lever L in obvious
manner when the current passes through
coll G and heats the same. In this instance
the coil G 18 a resistance-coil; but it is placed
in circult and its eireunits are controlled in

other figures.

What T claim as my invention is—

1. The combination, in an electric lamp, of
a starting eircuit or 0011, a shunting device
therefor %ctmted by the reg uhtmﬂ -lever,
and a magnet or coil or other devme al eeted

79

by e]ectrw current whose cireunit is governed 75

bysaid shunting device for holding the shunt-
circult closed Whﬂe the lamp is in operation.
2. The combination, in an electri¢c lamp, of
a starting coil or nmmnet in the carbon cir-
cuit, a ShULtmD device for shunting said coil

when the feed nwehfl,msm has been_ brought

to normal or feed-regulating position, fm(l an
clectro-magnetic 0011 1n the shunt-cireuit for
holding S‘Liﬂ shunt-circuit closed. |

3. The combination, in an electric lamp, of
a starting coil or m‘m net in the ecarbon ecir-
cuit, a Shuntmﬂ device for shunting said coil
‘ﬂhen the feed meelnmsm has been brought
to a predetermined position, and a (3011 or
magnet in the shunting-circuit for acting on
said shunting device and keeping the shunt-
ing-circuit closed while the lamp 18 In opera-
tlon

4. The combm%mn in an electric lamp, of
a derived-circuit reg uhtmn" magnet, an assis-
ing-coil for assmtmo the same 1n 1311111110 the
1‘6@111&131 ng-lever from an extreme retracted po-
51131011 to a normal orfeed-regnlating
a shunting device for Shuntmﬂ‘ Smd coil When
the lever has reached 2 predetenmned POS1-
tion, and a magnet or coil in the shunt-circuit
for
purpose deseribed.

5. The combination, in an electriclamp, of

a derived-cireuit regulating-magnet, teed-reg-

“ulating mechanism hfwmﬂ* Stops 01:' 1616151110

position,
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holding the latter closed, as and for the .

[05

dewces which release the same at either ex-

treme of movement, a starting c¢oil or circuit,

means for rendering said coil or circeuit inef-
fective when the feed-regulating armature 1s
moved from an extreme retracted position,
and a magnet or coil for keeping said coil or
circuit inoperative, as and for the purpose de-
scribed.

110

6. The cmnbmmuou in an electric lamp, of 115

ahigh-resistance derived-cirenit feed- -regulat-
ing mfmnet, an auxiliary coil in circult with
the carbons for moving the feed-regulating
mechanism to a pointfrom which it may,when
retracted, raise the upper carbon, means for
automatically cutting out said coil and hold-
Ing it cut out, so that the operations of form-
g the arc and controlling the feed"may pro-
gress under the control of the derived-circuit
magunet only, and a coil or magnet in the cut-
out circuitfor holdingthe cut-out circuitclosed.

7. The combination, in an electric lamp, of
a feed-regulating-magnet, core carrying two

coils—one In a derived circuitbt of high resist-
ance around the carbons and the otherina cir-
cutt with the carbons—means for shunting said
latter coil when 1t shall have brought the feed-
regulating mechanism into normal position
for separating the carbons, and a magnet in
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the shuub -circuitfor holchng saila shunt-cireuit | ing-stops, a cut-out eircuit-closer for shunting

closed.’

3. T'he eombumtlon in an electric lamp, of
a feed-regulating- m‘lgmb core carrying two
colls—one in a derived cireuit around the ear-
bons and the other in a cireuit with the car-
bons—teed-regulating mechanism which per-
mits a release of the carbon when no current
18 circulating in the derived-cireuit coils, as
wellas when said coils carry an increased pro-
portion of currcent due to lengthening of the
are, a cireuit controller or switch actuated di-

rectly or indirectly by the feed-regulating le- |
ver when the same is operated by means of the

coil 1 the carbon circuit, for cutting out said

coil when the feed- 100111.;113111“ devlues reacl: |

their extreme of movmnent, “and an clectro-

magnet in the cut-ont cireuit for acting on the |

circuit-controller and keeping it in proper po-
sition while Lhe current flows through the car-
bons.

9. The combination, in an electric lamp, of

the two coils K G, w ound and conneeted a8

described, an armature-lever actuated by the
core of said coils, a cluteh carried by said le- |
ver,and provided with upper and lowerreleas-

said coil (, means for mechanically acting on
said 011_(3111L closer when the armature-lever i 18
drawn forward and when 16 18 abnormally re-
tracted, so as to open or close the cut-out eir-
cuit, and a coil 1 the cut-out ecircuit, and act-
1ng on said circwit-closer, as and for the pur-
pose deseribed.

10. The combination, in an electric lamp
whose carbons are ab the start in contact, of a
starfing-coil in cirenit with said carbons, and
means for automatically shunting or cutting
outb sald coil when the feed mechanism has
been brought by the action of said coil into
the proper feed-regulating ov carbon-separat-
1nge position, and a magnet in the cut-out cir-
ciap for holding the same closed, ag and for
the purpose described.

signed at Liynn, in the county of Iissex and .
State of Massachusetts, this 21st day of De-
cember, A. I3, 1883, |

LTI Y THOMSON,

Witn CSSCS:
1. WirLpor RicE,
HARRY B. RoGERS.
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