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UNITED STATES

PaTeNnt OFFICE.

MIRABEAU N. LYNN, OF RISING SUN, ASSIGNOR, BY MESNE ASSIGNMENTS,
TO THE AMERICAN BELECTRIC HEADLIGHT COMPANY, OF INDIANAPOLIS,

INDIANA.

ELECTRIC-ARC LA M P.

-

SPECIFTICATICN forming part of I_.ettem Patent No. 313,006, dated I'ebruary 24, 1885,

Appiication filcd April 8, 1854,

To all whom it muay conecerk:
Be 1t known that I, MirABEAU N. LYNN,
of Rising Sun, in the county of Ohio and State

of I11d1fma h.;ne invented certain new and

useful Imp1 ovements in Klectric- Are Lamps;
and I do hereby declare the following to be a
full, clear, and exact description of the same,
reference being had totheaccompanying draw-
1ngs, forming a part of this specification, and
to t]lP figures and letters of reference marked
thereon.

- My invention has for its object to provide
an electric-are lamp adapted to maintain not
only a uniform and constant are, but an are
whose position remains unchanged during the
consumption of the carbons, enabling 1t to be
waintained at the focublnw-pomt Of 2 re-
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It has for its special objeet the construction
of a lamp which shall be adapted for use upon
locomotives, steamboats, and other moving
bodies, and which shall be adapted for use in
connection with ordinary head:lights, either
as supplemental to or in displacement of or
in connection with the customary oil or gas-
burning devices of such head-lights.

I will first describe my invention with refer-

ence tothe accompanying drawings, and will

thenpointout its special featuresof novelty in
the claims at the end of this specification.
In said drawings, Ifigure 1 represents a bot-

tom plan view of anelectric lamp constructed
in accordance with my invention and applied

to a reflector such as is ordinarily used on lo-
comotives and steamboats. Tig. 2 1s a front
elevation of the same. Fig. 318 a sectional
view of a portion of the mechanism for cauns-
ing the approach of the carbons. Fig. 4 1is a

sectional view taken on the line x x, IMig. 1.

Fig. 5 1s a sectional view taken on the line y
y, I'ig. 4. Iig.6 1satr ansverse section of the
, sShowing the spring
W1th111 the Splmlly-grooved cone.

Similar letters. of reference in the scveral
figcures indicate the same parts.

The letter A indicates a reflector such as 18
ordinarily used in the construction of loco-
motivehead-lights, and Bistheoil-lamp within
the same. Through the opposite sides of the

reflectorproject tubes CC, preferably of metal,
and within these tubes are arranged the car-

uponita gear-wheel, p.

{NO nmﬂt 1)
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bon penecils D and I, the latter constituting
the positive and the former the negative elec-
trode. Kach of the carbon pencils 18 sup-
ported atitsinnerend by acarrier, I, arranged
within the tube C, and at its outer end by a
series of friction-roliers, a, preferably two or
more in number, and some or all ¢f which
are mounted upon arms which are spring-
seated, so as to adjust themselves to and
hold truly the pencil. The inner end of the

carbon pencil may be connected to the car--

rier I in any suitable manner; bat L prefer-
ably make the carrier tubular, so as to adapt
it to receive the end of the carbon penell, and
I slot it, as shown at f, so as to permit of its
being contracted upon the pencil by the op-

eration of a nut, g, applied as shown in Fig.
2 By pleielence also I provide the carrier
with friction-rollers /4, adapted to bear upon
the interior of the tube Cor totravel ing mdes
arranged within the tube, and 1 secure o the
carrier an arm, ¢, which projects through a
slot in the tube C, and 1s adapted to play back
and forth .therein. This arm ¢ 1s connected
to a cord, 7, which passesaround pulleys & and
[.  One of the pulleys l1s secured to a short
shaft, m, having upon its lower end a bevel
oear-wheel, 7, while the other of said pulleys
! is mounted upon a lounger shaft, o, having

ing upon one end a small bevel-pinion, ¢, and
upon its other end a larger bevel-pinion, ¢,
serves to commnuaicate the motion of theshat
o to the shaft m, and thus cause a simultane-
ous motion of bolh the ecarbon-carriers C C
toward or from each other, according to the
direction in which the shait o 1s rotated. |
While the movements of the carriers and
their respective carbon pencils are simultane-
ous, they are not of equal extent by reason of
the (llffu ence in size of the two bevel-pinions,
q ¢, this difference in size cansing the carbon
pencil E, constituting the positive clectrode,
to travel about twice as fast asthe carbon 1)611-
cil D, constituting the negative electrode, in
Goniomnty to well-known laws regulating th(,
consuuiption of the carbons of electric ].Lmlps
Upon the continuation of the shaft o 1s
formed or secured a wheel or disk, I, having
a friction-rim, G, and a drum, H, provided
with an internal gear, 1, as shown in Ifig. s.
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~Within the drum H is arranged a spirally- | mounted on a bar, s, which passes through a

arooved cone, J, mounted upon a fixed shaft,

K, 80 as to turn fr eely thereon,and connected
to one end of a suitable spring concealed with-

1n 1t, the other end of said sljl‘ing being con-
nected to said shaft IS.

Upon an arm, I, projecting from the shaft K
into the drnm, is mountedso as toturnfreely a
sleeve, M, havingapinion, N, at oneend,which
meshes with the gear I of the drum, and hav-
ing secured to it and wound upon it a cord, O,
which is also connected to the cone J, and is
adapted to be wound in the spiral groove
thereof. The tension of the spring within the
cone J is exerted to rotate the sald cone, S0 as
to wind the cord O thereupon, and to cause,
M,
pinion N, and internally-toothed drum I, the
rotation of the shaft o in the direction which
will cause the carbon pencils to be brought
together in contact, as shown in Iig. 1
arm, @, is mounted loosely upon the shait o,
in close proximityto the wheel or disk I, and
its outer end is connected to a gravitating
pawl or friction-clutch, 5, which 1s adapted
to co-operate with the rim G of said wheel I
and with an adjustable disengaging-stop, &
Also connected to this arm € 1s a rod, I, con-
trolled by asolenoid, U, arranged 1n the main
light-cireuit, as shown in Fig. 1

When the carbon pencils are held together
by the operation of the spring-cone, as shown
in Fig. 1, and the current put onto the light-
circuit, the solenoid U 1is energized, and the
lever Q, through the instrumentality of the
rod T,will be swung in a direction opposite to
that in which the wheel I tends to rotate un-
der the influence of the spring-cone and con-
nections, and this movement of the lever will
cause the pawl or friction deviece 5 to bind
upon the rim  and rotate the wheel I back-
ward against the influence of the spring-cone

a sufficient distance to establish the normal
Upon the

arc between the carbon pencils.
lengthening of the arc due to the consump-

tion of the carbons.the current traversing the |

licht-circuit will be weakened and the energy
of the solenoid decreased to such an extent as
to enable the spring-cone and connections to
assert themselves and effect a forward rota-

tion of the wheel I suificient to cause the

carbons to be fed up and preserve the normal
arc.

For the purpose of insuring the prompt and
icient action of the lamp, I prefer to employ

ef

an arrangement for to some extent counter-

acting the mechanical action of the spring-
cone and connections on the one hand and of
the electrical action of the solenoid on the
other hand, and one embodiment ot this part
of my invention I haveillustratedin the draw-

ings.

Referring particularly to Figs. 1, 3,4, it will
be observed that to the hub of the arm ) 18
secured another arm, V, having a curved seg-
mental slot therein, asshown in I'ig. 4. With-
in this slot works a friction roller or pin, 7,

An

t

[

tubular guide-bar, ¢, and 1s connected to a
serew, v, which is threaded through a head, w,
capable of a backward and forward, but not a
rotary, motion in a chamber at the end of sald
bar t. Between the end of the said chamber
and the sliding head 0 18 a spiral spring, z,
whose tension is exerted to draw the rod s
outward. The bar ¢ is pivoted at u, and to
its upper side, forward of its pivot w, 18 con-
nected an adjustable spring, ', while to 1ts
under and opposite side, at the sanie point, 18
connected a solenoid, 7, located in eireuaif de-
rived from the main hnhb cireuit, as shown in
Kig. 1. When the normal are is formed, the
slotted arm » stants in the position indi@&ted
in Fig. 4, the pin or rollers» on the rod s being
midway of the slot, and the spring z operat-

ing upon arm v o preserve .su.c,h normal are,

and the tension of the spring w and the force
of the solenoid w’ being balanced. With the
devices thus arranged an increase of current
in the main light-cireuit, tending to increase,
through the solenoid U and connections, the
length of the are, would also increase the en-
erey of the solenoid 2’ and cause the latter

to overbalance the spring w0 and swing the

bar ¢ downward, so that the pin or roller »
would travel down the slot in the arm », and
the tension of the spring z would, through the
rod s and said pin or roller, operate to resist
the outward carbon-separating motion of the
arm Q, while, on the other hand, a decrease 1n
the current in the light-circuit wouldweaken
the action of the solenoids U and w7, and the
spring w’, by overbalancing the &0181101(1 w”,
would shift the pin or voller # toward the up-
per part of the slot in the arm V and tend to
resist the action of the mechanical force of the
spring-cone J in bringing the carbons closer
together.

The amount of eonfrolling force exerted by
the spring z upon the forces which operate to
prevent the formation of & too large or a too
small are can be regulated by a proper adjust-
ment of the screw .

As it is essential that the head-light of a
locomotive should at all trmes be available, 1
prefer to employ both an oil or gas lamp and
an electric lamp within the same reflector;
and in order that the flame of the o1l or pa&s
lamp and the arc of the electrie lamp may fall
within the focus of the reflector, I preferably
construct the chimney B of the oil or gaslamp
with apertures in 1ts opposite sides, for the

purpose of admitting the carbon penciis of

the electric lamp, as shown in Fig. 2. By this
provision either theoil or gaslamp or the elec-
triclamp,or both ofthem atthe same time, may
be put into operation within the effective fo-
cusing area of the reflector,
rangement of cither of the sources of light
will not prevent the maintenance ol a proper
light from the other source, and the danger
of being without a light is obviated.

"Whlle I have descuh ed herein the carbon-
carriers and their conducting-tubes as ar-

and the disar-
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ranged in a horizontal position, it 18 obvious
that they may be arranged vertically or oth-
erwise, though where used as a locomotiv
them horizontai,
as 1n that position they are least subject to
disarrangement.

In an application filed simultaneously here-
with, and numbered 126,683, I have described

‘a combined o1l and eleetmc hmp, and in a

prior application filed November 5, 1883, and
numbered 110,892, I have described an electric
lamp contamm a mechanism, substantially
as herein Shown, for effecting the forward feed
of the carbons, also the means for guiding
and supporting the carbons. The matters,
thus described and claimed in the aforesaid

applications are herein disclaimed, as form-.
~1ng the subject-matter of said

applications,
my present invention being restricted to the
several combinations as hereinafter set forth.

Having thus deseribed my invention, what
I claim as new, and desire tosecure by Lettels
Patent, 18—

1. In an electrie lamp, the combination of
carbon-carriers with mechanism tending to
feed said carriers toward each other, mechan-
ism tending to feed said carriers irom each
other, and the herein-described mechanism for
%tmg in positive opposition to both the for-
ward and backward feeding mechanisms, con-
sisting of the slotted arm connected to the
backward - fceding mechanism, the pivoted
spring-feted rod 'md 1ts guide, and the pin or
roller working 1n the slot of the lever, the
Spring connected to the rod or ifs o mde, and
the electro-magnet acting in opposition to said
spring, substantially as deseribed.

2. The combination,with the main shaft of
the gearing by which the carriers are given
simultaneons though unequal motions, of the
whecel mounted on the said shaft, the spring-
cone and infervening mechanism for rotating
said shaft in one direction, and the loosely-
mounted arm, the c¢lutch,and the solenoid op-
erating upon the wheel to impart motion to
the shaft in the opposite direction, substan-
tmllv as described.

- 3. The combination of the driving-shaft of
thecarbon-carrier-feeding meclmmqm with the
wheel or disk secured to said shaft, the arm
loosely mounted on said shaft, the (1L1tch, and
the solenoid in the. main 1wht circuit, sub-
stantially as described.

4, The combination, with the main shaft of
the carbon-carrier-feeding mechanism, of the
mechanical devices acting upon the said shaft
to feed thecar rlelsforward the.wheel secured
to said shaft, the arm mounted loosely on the
shaft, the clutch and solenoid in the main ¢ir-
cult, the slotted arm connected to the arm on
the sha (t, the pivoted spring-seated rod hav-
ing the pin or roller,and the spring and solen-
01d acting in opposition to each other, sub-
Stantlfﬂl} as described.

5. The combination, with a reflector, of a
oas or oil light auauged in the focus of said
reflector, and an electric lamp having its car-

bon pencils projecting through openings inthe
chimney of the oil or gas lamp so as to bring
the are within the foecns of the reflector, sub-
stantially as described.

6. In an electrie lamp, and in combination
with the carbon-carriers and mechanism for
causing their simultaneous movement 1n op-
posite directions to feed the carbons, mechan-
ism forlimiting and controlling such feed,dnd
an independent mechanism acting in conjune-
tion with said controlling mechanism to aug-
ment or decrease its resistance to the teeding
mechanism, substantially as deseribed.

7. In an electrlc lamp, and in combination
with the carboun-carriers, feeding nrechanism
for effecting their simultaneous approaeh,and
mechanism for acting in opposition to said
feeding mechanism to control the latter, and a
coverning mechanism acting upon the regu-

jatmﬂ 111ech.:unsm to 1ncrease or deerease 118
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power in proportion to the resistance of the |

arc, substantially as described.

S. In an electric lamp, and in combination
with the carbon-feeding mechanism thereof,
mechanism actuated by asolenoid in the main
circuit for controlling the feed, and a spring
and intermediate mechanism connected to the
controlling mechanism and actuated by the
ditferential power of aspring and solenoid in
a branch circuit to apply the force of said
first-mentioned spring 1n unison with or oppo-
sition to the solenoid of the feed-controlling
mechanism, substantially as described.

9. In an electric lamp, the combination,
with the carbon-feeding and feed- (,ontrollmg
mechanism thereof, of an amﬂllny overning
mechanism aecting in conjunction with the
feed-controlling mechanism to inerease or di-
nminish its I@SlSt:LllCe to the feed mechanism in
proportion to the strength of the current 1n a
braneh eircuit, snbstantialiy as described.

-10. ITn an eleectrie lamp, the combination,
with the mechanism tending to feed the car-
bon continuounslyin one direction, of a solenoid
acting to control the rate of feed in propor-
tion to the strength of ecurrent passing through

| 1its coils, and an auxiliary spring-governor

acting in conjunction with said feed-control-
ling solenoid to increase or diminish 1ts power,
the application of said auxiliary governor be-
ing determined by a solenoid in a branch cir-
cuit and an opposing spring, substantially as
described. .

11. In an electric lamp, the combination of
carbon-carriers with mechanism tending to
feed such carriers toward each other, :;md 1n-
dependent mechanism acting in positive oppo-

‘sition to the forward-feeding mechanism, and

a Spring acting in positive opposition to the
backward-feeding mechanism, said spring be-
ing actunated and controlled by an electro-mag-
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net or solenoid in a derived cireuit, substan- -

tially as described.

12. In an electric lamp, and in combination
with the mechanism for feeding the carbons, a
clutch and an actunating deutlo magnet or

solenoid for 1651st111ﬂ fmd controlling the for-
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ward feed of the carbons in proportion to the

strength of the current traversing said solen- |

oid, a lever connected to said controlling
mechanism, a spring attached to said lever by

a movable connection, and an electro-magnet

and opposing spring operating to shift the
point of attachment of said first-mentioned
spring upon the said lever, whereby the lev-
erage exerted by the spring is made propor-
tional to the strength ot the current, and the
power of the feed-controlling mechanism 18
increased or diminished, substantially as de-
scribed. - '

13. In an electric lamp, the combination,
with the earbon-carriers, of a mechanism op-
erating to feed the carbons together with a
uniform power, an electro-magnet and mech-
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and acting in conjunction with the feed-con-
trolling mechanism to increase or diminish 1ts
opposition to the feed, substantially as de-
seribed.

14. In combination with a gas or oil lamp

provided with a chimuey. an electrie lamp

whose carbousare projected throngh openings
in said chimney and above the burner, sub-
stantially as deseribed. .

15. In combination with an oil or gas lamp
whose {lame occuples a focal position within
a reflector, an electrie lamyp the earbons where-
of are projected {from opposite sides of the re-

lector, and terminate at one end within the

anism acting in opposition to the feeding
mechanism to restrain and control the latter,
an electro-magnet in a shunt circult, and an

auxiliary spring-governor controlied thereby

—

chimney of the gas or oil lamp and in prox-
imity to the burner therecof, substantially as
deseribed,
MIRABEAU N, LYNN.
W nesses:
AL DTEWARTY,
Frep Y. CHURCIL.
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