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To all whom it may concern:

Be 1t known that I, Eriau THOMSON, a citi-
zen of the United States, and a resident of
Lynn, in the county of Essex and State of Mas-

5 sachusetts, have invented certain new and use-
ful Improvements in Electric-Arc Lamps, of
which the following is a specification.

My invention relates to the means for regu-
lating the position of the carbons in electric-are

10 lamps. 1ts object 18 to so construct the lamp

that the feed-regulating armature, whereby

the feed- regulatmw mechanism i is controlled or

operated, may be under the sole control of a

derived-circuit magnet and retractor, and at

15 the same time the desired operations of sepa-

rating the carbons to produce the arc and of

permitting them to feed to compensate for

wasting shall be properly and reliably effected.

- Where the feed-regulating mechanism of an

20 electric-arc lamp is controlled solely by a de-

rived-circult magnet, such magnetisat starting

of the lamp powerless to effect any movement

of the lamp mechanism, owing to its high re-

sistance and the comparatively low resistance

25 of any other path which may be at such time
closed through the lamp.

The essential principle of my presentinven-

tion consists In giving to such magnet or to.

another magnet in the derived circuit at such
30 time a power sufiicient to permit it to start the

lamp by means of anartificial resistance, which

at starting 1s in a branch or ecircuit around

the magnet, and acts to force current 1nto said

magnet, 8o that 1t may receive, for the time
35 being, an abnormal amount of current and be
effectively energized to draw up its armature
or core and start thelamp., Immediatelyafter
this has been effected, I automatically shunt
said resistance, so as to leave the magnet in
its ordinary or normal electrical relation to
the lamp-circuits, and I keep such resistance
shunted, so that the feed-controlling opera-
tions may then proceed under the control of
the derived-circuit magnet and its retractor
in the ordinary and obvious manner. In car-
rying out this principle I propose, as the sim-
plest and most effective plan, to have the car-
bons normally or at starting in contaet, and to
place the artificial resistance in the lamp
so branch thus formed; but I do not limit myself
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to such arrangement, and the resistance may |

be placed in any other branch or eir cuit closed

“at starting, and forming a branch around the

derived-circuit m‘wnet -

Some of the many “combinationsand arrange- 5g
ments of apparatus that may be used in carry-
ing out my invention are shown in the accom-
panying drawings. To some of the specigl
novel combinations of apparatus, cireuits, and
devices shown and described I havelaid claim. 60

In the drawings, Figure 1 is an elevation of
a lamp embodying my invention. Iig. 21llus-
trates a modified circuit-closer for contl olling
the circuits of the artificial resistance. I1g. 3
illustrates a ‘detail, the special purpose of 65
which will be described further on.

I B’ indicate, respectively, the positive and

negative carbons of an electric-are lamp, and
R the usual rod or holder for the upper car-

bon.

C 1indicates a clamp or clutch of any proper
or desired construction, (shown here as ofthe
form deseribed in prior patents granted to
me, ) and consisting of a body or guide for the
rod R and a clamping toe or dog, T, pivoted
onthe body orguide, and normailly held against
the rod R by a spring, a, s0 as to prevent the
rod from moving downw ard.

F is the usual releasing-stop, against which
the arm or extension from I impmwes when
the clamp 18 lowered to a sufficient extent, so
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| as to release the rod when a feed of the car-

bons is required. These partsare of ordinary
construction. Other clutches or feed-control-
ling devices might beemployed. Inaddition
to the stop IY, there i1s a stop, H, arranged 1n
the path of another extension of the t06 T, so
that when the clutch is raised to an abnor ma,l
extent the cluteh will be released. 'This re-
lease takes place whenever the lamp is out of go
action and the armature-lever of the derived-
circult magnet 18 fully retracted by its spring.

The clutch C 1s supported by a link, D, de-

pending from a lever, L, which carries the
armature B of a magnet, K, which is in the g5
usual derived circuit of high resistance around
the carbouns.

S 18 a retractor for the armature-lever L,
and acts in opposition to the magnet K, in well-
known manner, to determine, in conjunction 100
with the magnet, the position of the feed-reg-
ulating devices. When, through an increase
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in the arce length, the magnet acquires in-
creased power, the clutch is lowered and the
carbons permitted to feed. If the are-resist-
ance decrease, the spring S acts and lifts the
upper carbon. Yhen no current is passing
through the lamp, the armature-lever is re-
tracted to the position shown, and the rod I
18 released by the impingement of the clutch-
toe I’ against the stop I, so that the carbons
may come together. The derived cireuit, in-
cluding IS, is indicated by the numeral 5. The
positive side of the conductor leading to and
from the lamp is indicated at X, and the neg-
ative at Y.

- G indicates an artificial resistance of any
desired kind, which is in a ecireuit, 6, to the
carbons, as indicated, and therefore forms ¢
branch around the magnet XK, when the car-
bong are in contact. The resistance G may be
approximately equal to the normal are-resist-
ance, or may be greater or less than the same.
since 1ts function is only to foree current into
the maguet I$ when the current is turned on,
s@ that said magnet may draw down its arma-
ture.

W oindieates a cirenit controller or switeh

of any desired construction, which controls
the shunt-circuit 7 of low resistance around
the resistance (+; and Q indicates the contact-
points of said switeh. An cleetro-magnet, J,
in the shunt-circuit serves to keep the same
closed after it has been established, until it is
again broken Dby suitable means, brought into
action when the current is turned off, and the
feed-regulating armature-lever recedes to an
abnormal extent. The switeh W is provided
with an armature or other device upon which
mmagnet J acts, and with a retractor, S', that
assists in separating and holding the contacts
() open. Positive motionisgiven to the switch
at the proper times by lugs or projections M
upon the link D, so arranged that when the
clutch C has been brought down to the point
where a feed or release of the rod R will be
produced by the action of stop I said switeh
will shunt the resistance &, and when the ar-
mature-lever I; is retracted beyond the ordi-
nary limit of its movements, while the lamp
18 not 1n action, said switeh will be caused to
open the shunt for resistance G through the
action of the lower of the two lugs M. When
opened, the magnet J loses its power, and the
shunt is then kept open by spring 8 until
again closed at the time the lamp starts into
operation.

The magnet K and armature are preferably
constructed so that its armature will expe-
rience the same pull in all positions for the
same strength of current, and are here shown
as of the form described in prior patents is-
sued to me. The magnet I may obviously be
an ordinary horseshoe-magnet.

When the lamp is out of action, the parts
arc 1 the position shown, and there are then
two paths through the lamp—one a branch in-
cluding the magnet K, and the other a branch

so that when cenrrent is turned on the resist-

ance (¢ will foree current into I, and the lat-
ter will thus be enabled to draw down its ar-
mature and lower the feed mechanism to op-
erative position. Inthismovementtheswiteh
W is operated, and the resistance G is eutout
by the closing of contact at () at just about the
tlme that the toe T is released by the stop T
The currentnow flows mainly through the car-
bons, and the power of the magnet K is weak-
ened, (its relation tothe circuits now being the
ordinary relation,) so that the retractor S pre-
valig, and the cluteh is lifted and separates
the carbons until a point is reached where,
through the inecreased current forced into K
by the drawing of the are, the power of the
magnet and the spring S are balanced. In
the meantime the shunt 7 is held closed by the
magnet J, and the feed and control of the up-
per carbon are now maintained in the well-
known and obvious manner by the variations
in the power of the derived-circuit magnet at-
tendant upon variations in the length of arec.
When the carrent is turned off, the lever 1 is
retracted tosuch an extent that the shunt 7 is
opened, thus putting the resistance G into
circuit, and the cluteh is raised, so as to come
into contact with the npper releasing-stop and
free the cluteh {rom the rod R.

1t 1s obviously within the scope of my in-
vention to employ other devieces for provid-
Ing a circuit through the lamp, or the resist-

ance & when thelamp is out of action,ortoeven

dispense with the means for releasinge the feed
mechanism when the lever controlled by the
derived-circuit magnet is abnormally re-
tracted, 1t being only necessary in the latter
case that the person renewing the carbons
should place them in contact.

The shunting or switching device that con-
trols the circuits of resistance G has in the
ahove combination the function of cloging the
shunt when the lever L moves to one extrem-
1ty of its path, of keeping the shunt closed so
long as the lever vibrates within certain
bounds, and of opening said shunt when the
lever passes beyond certain limits in its re-
verse movement. In such arrangement the
circult closing and breaking lever W must be
capable of holding the contacts elosed or open,
although the lever I or the parts connected
with said lever are vibrating or moving and
are not in engagement with the lever W.

T'he desired operation may be accomplished
by other deviees and without the employment
of a magnet, J—as, for instance, by the me-
chanical device shown in Fig. 2, which is in
principle the same as a device deseribed and
claimed 1n an application for patent filed by
me January 4, 1884, No. 116,405. In this de-
vice the lever W is held in either position by
the action of a spring, N, which, through a
suitable reciprocatory piece, N* exerts a
pressure against theend of thelever W. When
the end of the lever W, moving in either di-
rection, passes the line joining its pivot and the

Including the resistance G and the carbons— { spring N, said lever is moved to its extreme
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position, and is there held by thespring, which | feeding and separating mechamsm, an ar tl-

then acts upon the lever at an angle. The
coil (x, if of small wire massed tonether closely,
would never be injured by the access of cur-
rent to it in starting the lamp; but should a
rapture of the coil K or 1ts connections take

place, and which sometimes does occur, the

coll G would convey the entire current for
some time, and would either be burned outor
injured thereby. When of inexpensive make,
such an accident would be of little dccount
provided no rupture of the main circuit was
the consequence. To avoid all difficulty,
however, the construction as shown in Fig.
3 18 a,dolated A bobbin is made and the coil
G wound thereon -of the desired resistance.
At one end 18 a metal flange or plate, ¢, in
close proximity to the coils of G. Upon th s
tlange restsa thin film of paper, of pyroxyline,
or of shellac or other insulating 'substauce,
which is removed or softened by heat. A

Ppressure-spring and button, P, rests firmly |

upon the film d. T'he spring P is connected

to one terminal of the coil and ¢ to the other,

as shown. Should by accident the eoil G be
left in cireult the plate ¢ 1s heated thereby, so
as to destroy the pyroxylineor meltthe shellac
film d, allowing I and ¢ to make firm contact

and shunt and save the coil G. To restore the |

parts, the film is renewed.

What I claim as my invention is— |

1. The combination, in an electric lamp, of
a derived-circuit mwnet an artificial resist-
ance in a branch ar ound Sc’bld magnet, to cause
sald magnet to be energized when the current
begins to flow, and a Shunting device for au-
tomatically cutting out said resistance, as and
for the purpose set forth. |

The combination, in an electric lamp, of
derwed circult magnet controlling the feed-
regulating armature, an artificial resistance
In the carbon branch, and means for automati-
cally shunting said resistance when the mag-
net has acquired a predetermmed power, sub

stantially as set forth.

3. The combination, in an eleectric lamp, of
a derived-circuit mafrnet an artificial resist-
ance 1n the carbon- clremt means for permit-
ting the carbons to come together when the
lever of the feed-regulating mechanism is ‘ab-
normally retracted, “and a Shuntmg device for
shunting said resistance when the feed-regulat-
ing lever has been moved to a predetermined
pomt by the magnetin itsabnormally-strength-
ened condition.

4. In an electric-are lamp, the combination
of a derived-circuit magnet for controlling the
feeding and separating mechanism, an artlﬁ
cial resistance in a branch around said mag-
net, a shunting device for shunting the mag-
net at a predetermmed pointin the movement
of the feed mechanism, and means for holding
said shunting device Stablonarv during the op-
eration of the lamyp.

5. In an electric lamp, the combination of

ficial resistance arranged in the manner de-
scribed, so as to cause a flow of current in the
magnet at starting the lamp, a shunting de-

viceforshuntingsaid resistance automatically,

as described, and an electro-magnet in the
shunt-circuit for holding said shuntclosed dur-
1ing normal operation of the lamp.

6 In an electric-arc lamp, the combination
of a derived-circult:magnet, an artificial re-
sistance inthe carbon branch around the same,

a circuit-controiler actuated when the lamp

mechanism has been moved to a predeter-
mined point, whereby said resistance may be
shunted out of cirenit, and an electro-magnet
11 the cut-out circuit for holding the circuit-
controller in position to keep the shunted-out
circuit closed.
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7. The combination, in an electric lamp, of &5

a derived-circuit magnet, a feed-controlling
and carbon-separating lever actuated thereby,

an ar tificial resistance in a branch around the

magnet, and a shunting device which in one

1)031131011 of the lever places sald resistance in -go

circuit, and 1n another position shunts it.

8. The combination, in an electric lamp, of
a derived - circuit magnet, feed - controlling
mechanism that releases the carbon when the
magnet’s armature 1s abnormally retracted
as well as when the magnet’s strength is in-

creased by an increase of arc-resistance re-

quiring a feed, an artificial resistance in a
branch around the magnet, closed when the
magnet’s armature 1s in an extreme retracted
position, and means for shunting said resist-
ance and holding 1t shunted while the arma-
ture 1s 1n normal or feed-regulating position.

9. The combination, in an electrie lamp, of

a derived-circuit magnet, an artificial resist- r

ance in a branch around the same, feed-regu-
lating mechanism provided with releasing
stops or detents which permit the carbon to

Teed both when the feed-regulating armature

18 abnormally retracted and when it is attract-
ed to the 1*equ11"ed degree, and means for cut-
ting out said resmtance automatically at a pre-
determined pointin thearmature’s movement.
10. The combination, in an electric lamp, of
a derived-circult feed-regulating coil of high
resistance, an artificial resistance in a branch
around sald coil, for foreing current into the
coll at the start, and a circuit-controller for
automatically throwing the artificial resist-
ance out of action, as and for the purpose de-

sceribed.

11. The combination, 1n an electriclamp, of
a derived-circult magnet, a feed mechanism

actuated thereby and released in its two ex-
125

treme positions, an artificial resistance in a
branch around the magnet, and an automatic
shunting device, as and for the purpose de-
scribed.

12. Inanelectric-arclamp, aderived-circuit

‘magnet, feed-regulating mechanism brought

mto Operatwe position by said magnet when_

a derived-circuit magnet for controlling the i sufficiently enerﬂ'lzed, an artificial remstane
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in a branch around said magnet, and means
for automatically shunting said resistance, as
and for the purpose described.

1o, 'The combination, inan electrie lamp, of

a derived-cirenit feed-controlli Ing magnet, an
dltlﬁ(}hﬂ resistance in 4 bmneh fuound the
same, a circult-controller governing the flow
of current through the artificial lem&;t&nce
and actuated by thc, feed-regulating lever, and
a magnet for hoiding Sfml (‘11{311113 controller

-stationa ry while the L.unp 18 111 operation.

14. The combination, in an electrie lamp, of
a derlved-circuit feed-regulating magnet, an

[ LA PR N —
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arbificial resistance in 2 branch around the

same, a shunt-cirealtd closer for antomatically
shunting said resistance when the lamp mech-
anism has been broug oht to feed-regulating po-
sition, and a device LHB] o1zed by the hmp -CUL-

!
rent for keeping said cut-out cireunit closed.

Signed at Lyun, in the county of IBssex and
State ol Massachusetts, this 21st day ¢of De-
cember, A. D. 13883.

ELIHTU THOMSON.

Witnesses:

It. WILBUR RICEL,
HARRY B. ROGIRS.
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