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To all whom i may conecern :

~ Be it known that I, NATHANTEL SHEPARD |
KEITH, of the c¢ity, Lomlty, and State of New

York, have invented a new and useful Im-
provement in Electric-Are Lamps; and I do
hereby declare that the following 1s a full and
exact description of 1t, suilicient to enable oth-
ers skilled in the art to make and use the same.

Accompanylng this specification are draw-
ings, to which reference is made by figures, let-
ters, and numbers.

This lamp Lelongs to what is known as the
“arc” type, and is designed to work without
the use of electro-magnets, solenoids, or other
magnetic devices, as well as to insure greater
steadiness and precision than have been at-
tained 1n lampsthe workings of which are con-

trolled by maguetic devices.
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the drums ¢ 2.

A A’ are the top and bottom plates, respect-

1vely, of that portion of the lamp which con-

tamb the working parts. These plates are re-
tained in 1mmov.dble relation to each other by
two metal posts, one of which is shown at 13,
Its mate is not shown, as its position is obvi-
ous, and if shown would obscure the view-of
working parts. Such other connections be-
tweenthe platesmay beused as may be deemed
necessary for strength or conventlence. The
posts B serve to bupport the train-bearing
frame C C’at the pivoting-point D. Only one-
half of this frame C ¢/ is shown. The seetion
is a longitadinal one, and the pivots at 1) are
after any well-known mechanical form. ''he
carbon-carrying rod I is of usual construetion,

with a rack on one side, the teeth of which en-
gage the pinion ¢of the first wheel of the train
of cog-wheels a, b, and ¢, and gives motion to
this train by reas’aon of its weight. This car-
bon-earrying rod 1s guided by runuing through
two holes, one of which 1s shown at d.1n the
bracket I‘ which is attached to the posts B,

and the other at fin tli\e plate A/, The top of
the carbon-rod is connected with the piston Gz of
a long dash-pot evlinder, H, nearly filled with
olycerine, oil, or other liguid, by means of-a
thin metal band or cord, /, which passes over
It is obvious that the speed
of movement.of the carbon-rod I is controlled
by the speed of movement of the piston G.
The movement downward of the rod will be

(N0 model.)

I

| top to the bottom of G in the small space left

betweenit and the walls of the ¢ylinder Hj

but the movement downward of the piston G-

will be comparatively rapid Dby reason of the
opening of the valve ¢, due to such movement.
The end C of the train-bearing frame 1s made
somewhat more than heavy enoagh, or 1s
weighted, to raise the end U/, with its wheels a
and b, the carbon-rod If, and its attachments.
S50 16 1s a lever, the power Dbeing at the part
C, the fulerum at D, and the weight on the
part C’. The part O of the frame is retained
1n its proper position by the wire I, of plati-
num or other suitable metal, which is attached

to it through the stirrup I in obvious man- -

ner. The wire 1 is suspended from the lever,
and is a continuance,as it were, of the wire K,
also of platinum, from the fastenming and posi-
tive electrical connection M. Thelever Liand
the lever N are used to secure enough length
of wire withont making the apparatus too
high and bulky. Iighteen 1nclies between
plates AL A/ answers very well.

O 1s a lever carrying a detent, o, which de-
tent engages at proper times the teeth of the
wheel ¢,
the gear-wheels and carbon-rod 1. The lever
O is supported by the hanger P at the joint p,
and is free to move at the joint. 1t 1s held in
its proper position by the wire ¢, of platinum
or other suitable metal, which 15 suspended
from the lever N. The wire R, also of plati-
num, connects N with the adjusting-screw, the
ohbe of which is obvious.

S is a resistance-coil, preferably of copper
wire, whichisused to control the current whicl
may flow through the wires  and 1.

T is the negative electrical conneetion.

U is the electrical connection to the under
part of the lamp and the negative carbon.

The under part of the lamp 1s not shown, as
it does not differ in any essential particular
from other lamps known 1n the art.

The heavy dark spaces show insulations, as
at I, m, n, ¢, and . The other electrical con-
nections and insulations are made in the usual
manner.

Figure 2 shows a device for retarding the
movement of the carbon-rod, which may be
used in the place of the dash-pot . It con-

slow, as the liquid in H must pass from tie | sists of the escapement-wheel s, which wmay be

so that it controls the movementg of
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attached to the same arboras the wheel ¢, Fig.
1, or may be run upon an arbor of 1its own by
cearing from wheel ¢, I'ig. 1, the escapement-
lever «, the balanced pendalum 2, the fan 1o,
and the box, 2, 0of ¢lycerine, oil, or other liquid.
Oiher known devices for the purpose may be
used. |

The operation of the lamp is as follows:

Given the carbons as touching, the current .

flows in at -4~ through M, wire K, lever Lywire
I, saddle K, frame O U/, carbon-rod L, posi-
tive carbon, the “arc” negative carbon, the
lower part of the lamp, the connection U T,
and out at —. This course 1s shown by the
heavy arrows. A small portion branches off
ab I and O and flows through hanger P, lever
(3, wire @, lever N,wire Iy, screw 7, resistance-
o1l 5, and joins the main current at 'ty without
entering the are at all.  1ts coarse 15 shown
by the light arrows. 1t 1s a derived circult
or shunt around the are or light, and 1s made
of comparatively high resistance to the main
or light cireait, In obedience to the law of
derived eireuaits, the current which fiowsin 1t
is governed by the relative resistance of the
main c¢ircuit. Asthe wires K and Lare of ma-
terial and size to offer resistance to the cur-
rent enough to become heated, they expand,
s0 increase in length, and allow the end € of
the frame to move downward and raise the
carbon-rod L, so as to form the are, This it
would not do, however, if the movement of O
did not cause thadetent o toengage the wheel
¢. The engagement iseffected 1n this manner:
Themovement of Cdownward carries the end p
of thelever Odownward. Itssuspending-point
yactsasa fulerum, so that the detentols raised
to engagement with €, There will be practi-
cally no increase in the length of the wires QIR
nntil the separation of the carbons has in-
creased the resistance of the. main circuit so
much as to increase tue current 1n the shunt.,

By adjusting the size of the wires () and I? and

ther lengths to the reguirements—which are
thattheylengthenenongh by thecurrent which
flows in them fo allow the disengagement of

the detents when the areis too long, and coun-

tract enough at or below the normal current
toengage the detentwith the wheel—the work-
ing of the lamp is insured. This adjustment
iy readily effected by using a size wire which
is sufficiently strong to support the lever O
under all reasonable circumstances without
permanent set, and small enough to be raised
by the current, say, 2009 in temperature, moere
or less, The relative position of the detent
o to the wheel ¢ is nicely effected by the ad-
justing-screw J, which eltber raises or lowers
the detent in obvious way. For reduction of
thecurrent w hich would tlow through tiie wires
() and R aloue, the resistance 518 introduced
to the circnit. No. 30 to No. 40 platinum wire
answers very well tor wires  aud i,

The size of the wires I K is determined by
the carrent which is to be used by the lamp,
and may range from, say, 30 to 16, or larger
or smailer, according to current, but must al-
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justment,

it

wavs De of a size small enough to have theii

temperatures raised by the cnrrenf, sayv, 2009,

more or less,  An increase of temperature of -

200 will lengthen them, if abourt three feet 1
normal length, more than one-twentieth of an
inch—enough to form an are, in the case illus-
trated, of oune-seventh of an inch. Of course
more or less length of wire, greafter or less
size, and more or less temperature may be used
without affecting the result only in degree. It
will be seen that after the are is formed the
feed of the lamp is entirely countrolled by the
expansion and contraction of the wires € and
R, due to changes in theresistance of the arve.
Thus when the are becomes too long the 1n-
creased temperature, due toincreased carrent
inthe shunt, expands the wires and disengages
the detent from the gear-work, thus stopping
the downward movement of the positive carbou.
As the wires of the two clrenits are approxi-
mately of the same length, and are exposed to
the same sarrounding temperatore,no chapges
in that respect will alter the relative positions
of the detent o and wheel c.

I do notlimit my invention to the particular
devices shown, for 1t 1s evident that the ex-
panding wire in the shant can be used for mov-
ing detents, making or breakiug circeunits, and
for moving other devices in electrie lamps and
regulators for the purpose of regulation or ad-
Some of these I show in Ifigs. 3, 4,
5, aud G. N

Fig, 3 1s a plan view of an apparatus [or re-
versing the movementof an electric motor used
for forming and pregerving the are of an elec-
tric lamip by positively moving to or {fro one of
the earbouns.

The motor attachment to an -electric lamp
is the subject of another application by me.

Hig., 4 15 an elevation of the levers ¢ and
b? of IFig. 3, showing the manner of suspension.

Fig, 5 1s a view of an arrangement embody-
1mg my invention for controlling the feed of
carbous in aun electric lamp, in which an elec-

tro-magnet 18 used to lift a train of wheelsand

the positive carbon-rod to form the are, and to
engage one of the wheels with a fixed detent
for stopping the feed.

Fig. 0 is a viewof an arrangement embody-

‘ing my invention for coutrolling the feed of

carbouns in an electrie lamp, 1o which an elec-
tro-magnet 1s used to move a detent to and
fromn engagement with oue of a frain of wheels
connected with the carbon-rod.

In Figs. 3, 4, 5, and 6 like letters and num-
bers refer to similar parts.

The wires ¢* (in Figs. 4, 5, and ) and d*
should be of the same length and material,

preferably platinam, though for cheapness

¢ may be of other metal or alloy whose rate
of expansion from 1ncrements of temperature
15 the same as that of d?.

The obiject of suspending thelevers ¢* by the.

wires ¢® 1s to keep the relative positious of the
contact-poluts 2% and k* fixed under all condi-
tionsof surrounding temperatare. Astherates
of expansion of both ¢ and d? are alike, it is
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~tro-magnet D, to the negative (

6o

2’72,

evident that though their position may change
1n space, relatively they do not change under
the same influeneces.

¢ f* are the fixed pivoting-points of the
several levers.

¢? and h? are the fised hoks or other attach-
mments for the wires. ¢°1s1in every case 1usu-
lated from the metal parts.

The 4 and — signs represent the positive
and negative coununections with the sources of
electricity.

12 and £? are points of eoutact, preferably or

platinum, for making circeuit. Lo Figs, 3 aund
4, when the wire d* has no current, or a weak
one, flowing iu it, it is suffictently contracted
to cause the pointe® to rest upon the upper, £,
making a cirenit from the motor throngh its
commutator A, contact-wheel I3, upper pwot
¢2, upper part of lever a2, lever 07, pivot /%, and
thence to the negative connection, The cur-
rent in this cirenit causes the motor to move
inthedirectiontoseparate thecarbons. When
the carbons havesufiiciently separated, enough
current passes through the shunt-wire @2 to
bheat and expand 1t, so that the contact-points
are separated aud the motor comes to rest.
When the are hasincreasediniength, more ¢ur-
rent passes through d*, greater expansion takes
place,and the other circaitis made, so that the
motor runs in the direction to approach the
carbons. Thiscirecuitisfrom themotorthrough
contact-wheel ¢, lower €% lower part of lever,
lower contact, /% lever 0% anda to negative con-
nechon.

In Fig. b expansion of d* brings the points
* and £® together and forms a derived cireuit
(denoted by the four arrows) from the electro-
magnet D, shunts oat enough of the current
to tleue.;he the magnetisio of D, so that the
armature end I moves by its gravity down-
ward. Astheleverbearing the train of wheels
is pivoted at I, one of the wheels disengages
from the fixed detentG by the movewent, and
the train moves by the gravity of the carbon-
rod H until the normal arcis restored, and the
wire ? consequently contracts and breaks the
derived eircuit. In Ifig. 6 the operation is
similar, except the electro-maguet D acts on a
lever (,.;irr.yiug the detent (x. Lhe main cirenit
in Figs. 5 and 6 1s from the positive (+4) sign
through the carbon-rod H, light or are [, elec-
— ) Sigu.

The special application of this invention to

the cases Lilustrated in Ifigs. 3, 4, 5, and 6, and |

other cases, I leave for the bllet:bt of ohher
applications for Letters Patent,

I am aware that expansious and contrac-
tions of wires 1n elecirie cireuits have been
utihzed 1o the main cireults of electrie lamps
for torming the are. Therefore 1 do not claim
that mude; Lut 1 am not aware that wires or

conductors changed 1n leugth by the heat of

the current 11 them have been used in derived
circuits or shunts around the are for any pur-
nose whatever before nv, invention, There-
fore,

1 ulaimm
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1. The combination of an electric conductor
forming a portion of a derived circuit around
the electric are, and adapted to expand by the
heating effects of the derived eurrent passing
through it, feed mechanism connected to the
carbon or carbon-carrier, and controlling de-
vices adapted to control the action of thefeed
mechanism and connected with the expansible
conductor, the whole arranged substantiaily
as desceribed, so that when said conductor ex-
pattds ander the action of an increased How

of carrent through i1t the controlling devices
L allow the feed mechanism to come 1nto action
and feed one of the carbons toward the other.

2. The combination, substantially as de-
- seribed, of suitable devices for separaring the
carbons to form the are, an expansible elec-
tric conduactor forming a portion of the derived
cirenit around the are, a feed-train connected
to one of the carbon-carriers,
adapted to control, direetly or indireectly, the
action of the feed - train, said devices bt‘l[lﬂ‘
connected with the expaunsible conductor.

5. The cmnl‘mmrmn, substaurially as de-
qulhui of a gear- train connected to a caibon-

carrier, a detent or locking device for thetrain,
an electric conductor iurrnnw a portion of a
derived cirenit around the are, and agapted to
expand by the heating efiect of the current
passing through it, and devices, substantially
as described, controlled, either directly or in-
directly, by the expanding conductor, and
adapted to release the train from the detent,
so as to produce the feed when the arce length.
ens, and canses an increased How of current
through said conductor.

4, The combination, substantially as de-
seribed, of a pivoted gear-train connected to
the carbon-carrier, an expansible electric con-
ductor in the main circuit, with the carbons
connected to the frame supporting said gear-
train, detent devices controlling the feed-train,
and an expansible electric conductor adapted
to control, directly or indirectly, said detent
devices.

5. The ecombination, with the feed mechan-
ism for au electric lamp, of a device for con-
trolling the action of said feed mechanism in
.;u,c()rddncu with the fluctuatiouns in the length
of are, coustructed in two parts, one of Whl(,ll
is movable with relation to the other, and two
independent expansible supporting wires or
strips for the two parts of the sald controlling
device, one or both of said wires being trav-
ersed by anelectric current varied in stre ngth
by fluctuations in the length of are.

G. The comhination of a toothed wheel con-
nected with the gear-train of a lamp, an ex-
paunsible electrie conductor in the main cireait
supporting the gear-train, a detent for the
toothed wheel, aud an expansible electric con-
ductor in a derived cireuit connected to the

engagement with the wheel under variations
- of electric current flowing through it, said de-
viees belng constructed: “and mmnued as de-

| seribed, so that when the two conductors are

and devices

detent, so as to move the same into and out of
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subjected to equal degrees of temperature the | the end of the gear-train lever is depressed the 2a

relation of thie wheel and its detent is not dis-
turbed. |

7. Thecombination, with the carbon-carrier,

detent 1s brought into engagement with the
wheel. |
0. The combination, substantially as de-

5 its pivoted gear-train lever, and an electric | seribed, of the pivoted lever carrying the gear-
conductor connected to said lever and forming | train engaging with the carbon-carrier, a de- 25
a portion of the main electric cirenit, of a de- | tent-wheel whose pivot coincides with the ful-
tent for said train, pivoted upon the lever,and | crum of the lever, a pivoted detent snpported ‘
an electric conductor forming a portion of a | by the lever, and an expaunsible electrie con- '
ro derived circuit around the are, connected to | ductor connected to said pivoted detent, and )
said detent, and adapted by its expansion and | forming a portion of the derived cirenit around 3o
contraction to throw the detent out of and iuto | the carbons, the whole arranged substantially
engagement with a wheel of the train. as set forth, so that the detent is caused to
8. The combination, substantially as de- | lock the wheel when the carbon-carrier is litted
15 scribed, of the pivoted gear-train lever, a de- | to form the arc. |

tent supportedor hinged tothelever,a toothed
wheel of the train, and an expansible support
or conductor for the detent, connected to the
same in the manner described, so that when

- - N. s KEITH.
Withesses:
THOMAS TOOMEY,
H. £, TowNsEND,.
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