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To all whom it may concern :

Be it known that I, ALFRED G. HOL(‘O"VIBE

of Granby, county of Hartford, State of Con
necticut, have invented Lertam new and use-
~ful Impmvements in Electric-Lighting Appa-
ratus, of which the following is a SpBC]ﬁL&IlOI]

This invention has for its object to regulate
and maintain the proper arc-distance between
the points of carbon rods or other electrodes
of electric-light apparatus when an alternating

or to-and-ifro current is employed to produce
the electric are; and it consists of the combi-.

nation of two plain coils or solenoids, one fixed

rigidly to the frame of the lamp and the other

one adapted to move longitudinally in the in-
terior thereof, with a flexible band connected
at one end to the moving inside solenoid and
at the other end to an adjustable spring, and
passing over a pulley attached to a drum from
which the upper carbon-holder is suspended;

of an automatic switch so arranged and con-

through the coils or-solenoids, and an extra
resistance about equal to the resistance of the
arc when either or both of the carbons are en-
tirely consumed; and, also, of an improved
form of platmum ﬁngels against which the
burning endsof the carbons are caused to press
by means of a weight or spring or other suit-
able device, whereby the sudden movements
of the carbonsdue to the sudden breakingaway
of the parts immediately under the fingers,
which as herefofore made bear only at the
commencement of the taper ends, allow them
to burn away beyond these parts, all of which
will be fully hereinafter described by reference
to the accompanying drawings, forming part
of this specification, in which—

Figure11s an elevation, partly in section, of
my 1mprovements in electlic lamps as applied
to a pendentlamp. Ifig.2isa plan view of the
upper part, and Fig. 3 shows a modification of

the application of solenoids to electrie-light

apparatus for utilizing a to-and-fro current.
Figs. 4 and 5, Sheet 2, reprebent respectively
an elevation and plan ﬂew of myimprovement
in platinum fingers for retaining the carbons.

In the form of pendent lamp shown in Fig.
1 the outside coil of wire or solenoid, a, 1S Se
cured in a vertical position on the phte b and

the coil of wire or solenoid a’ is placed in the

—

| g of the upper calbon h.

central opening of the solenoid «, and it rests
on -the spring a?, which is mUusted to just
counteract the welght of the solenoid a/. The
two solenoids « and «’ are wound in the same
direction, and they are joined in single cirenit
by the inner end of the solenoid a, being con-

nected to the outer end of the solenoid @’ by

the wire a¢*. The inner end of a’ is then con-
nected to the plate b or one of the standards
', so that the current traverses the two sole-
noids in the same direction at their mhaegnt
ends—that is to say, by looking at them end-
wise as they are together the current will pass
through both of them either in a right or left
handed direction, according to whether they
are wound right 01 left handed.

- Totheupperend of the solenoid ¢/ is attaclied
the brake-band ¢, of thin metal or other suit-
able material. This band passes over the up-
per surface of the pulley d, and to its otherend
is secured the upperend ot the spiral spring e.

In thelowerend of this spiral springis serewed

a rod of metal, ¢/, having formed on it a spiral
gromecorrespondmﬂ to the piteh of the spirals
of the spring. This rod ¢ may be turned a
greater or less distance in the spring e, thereby
leaving a less or greater length of the spring
to be stretched by and to oppose the attractive
force of the solenoids a and a’. The rod ¢ is
provided with a screw-stem, ¢?, which passes
throngh a hole in the plated, and on the stem
¢’ 15 a thumb-nut, €, to regulate the strength

of the spring e.

The shatt on which the pulley d 1s secured

runs 1n standards b’ ' projecting upwardly

from the plate b, and on one side of the pulley
d is fixed the drum d’, around which is wound
the cord or chain f, the free end of which passes
around the guide-pulley /7, and thencethroungh
a holeinthe plate b, and is secured to the holder
This holder ¢ Jshdes
up and down on the two guide-bars ¢ 4/, the
one, ¢, of whieh is pivoted to a stud on theplate
b, and is pressed toward the otherone, 4, which
is fixed, by means of the adjustable qprmmz

S0 as to clamp the carbon 7 between the plati-

num blocks 7° ¢%, secured to the lowm ends of
the bars 2 7.

The lower carbon,y, is held in‘a- ‘holder, £,

which slides between the two vertical rods I I,

secured at thelr lower ends to the bar I? w-lncl;
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1s connected to the plate b by means of the rods |

m M. These rods m m are so secured to the
plate b that thereis no electric contact between
them. |

To the upper ends of the bars !’ are secured

the platinum or other refractory metal fingers

n 2. These are shaped,asshown,soas to bear
against the sides of the lower carbon, §, and
against the commencement of its tapering end.
If around carbon isused, the inside of the fin-
gers . nwounld be grooved to correspond there-
with, so as to hold its end in a central position,
and with a square carbon I propose to use four
fingers, one on each of-its sides. The lower
carbon 18 fed upward against the fingers n 2

as fast asit is consumed by means of the count-

er-weight o, attached to the cord or chain o,
passing over the pulley 0% and then secured to
the carbon-holder K.

Ifigs. 4 and 5, Sheet 2, show eularged views
of four platinum fingers, n n, having a square
carbon-rod, ', held between them ; or around
carbon may be held between them, as shown
n dotted lines in I'ig. 5. The fingers n n are
secured 1n the upper ends of the posts or rods
[ { 1n any suitable manner, and their faces n2 n?
are straight and press against the sides of the
carbon rods for some distance below the com-
mencement of 1ts taper end, the upper euds,
%’ n°, of the fingers being soshaped as to press
on the taper end of the carbon, preventing it
moving through the fingers only so fast as it is
consumed. Retention-fingersfor electric lamps
as heretofore made have been constructed to
bear only against the taper end of the carbon,
and as the fingers chill the carbon at their
points of contact by readily conducting away
the heat the carbon burns away below their
points of contact. The small pieces of carbon
under the fingers, when they are sufficiently
reduced for the carbon-feeding device to rup-
ture them, suddenly break away and allow the
carbon to feed forward in jumps, causing the
light to burn irregularly, whereas by causing
the fingers to bear on the carbon some distance
below the taper, as shown, the fingers in con-
ducting the heat away do so beyond a point at
which the heat of the are is sufficient to con-
sume the carbon, so that the hottest points un-
derthe fingersareimmediately undertheirends
n’ n°, thus causing the carbon to feed forward
with aregular uniform speed as it isconsumed.

P 1s a block of metal secured to the bar 2, but
msulated therefrom, and it is connected to the

resistance p/, which isabout equal to the resist-

ance of the are, by the conductor p? - The other
endof the resistance p’isconnected to the plate
b. Two other insulated blocks, » and 7/, are se-
cured, one to each of the guide-bars ¢ and ¢/, in
such position that metallic contact is formed
between them by the bar s, secured to the up-

per-carbon holder g, (but electrically insulated

therefrom,) when the holder falls to its lowest
position. The insulated Dblock # is connected
to one of the rods m, and the bloek »/ to the re-

sistance p’, by means respretively of the con-

duectors 7 and 73,

A
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The functions performed by the various parts
and the operation of the lamp are as follows
The current enters the solenoids a at «* and
after passing through the entire length of its
wire enters the inside solenoid, a/, by the wire
a*,and from this solenoid it passes by the wire
b’ to the plate b, down the guide-bars 7 4’ to
the carbon ¢, throangh the platinum blocks ¢° 45,
and from the carbon ¢ to the carbon j,said car-
bons being in contact when the lamyp is at rest.
IFrrom the carbon j the current passes through
the fingers #n 2 and vertical rods [ I/, bar %, rods
m, and from thence by conductor * back to
the electric generator. The two solenoids are
30 connected together that the carrent passes
in the same direction in their adjacent ends,
thus 1imparting to them the properties of mag-
nets, and so causes the inner one, a', to de-

-scend within the outer one, pulling the brake-

band ¢ onto the pulley d with a pressure which
1s governed by the strengthof the spring e, the

friction between the band and wheel being

sutficient to raise the upper carbou, &, to form
the arc and to hold so until the are-distance
exceeds its proper length, and the current de-
creasing, the solenoid « releases the brake-
band, allowing the pulley d to be moved by
the weight of the carbon 7, which is again in-
stantlyarrested as soon as the endsof the car-
bons are the right distance apart to main-
tain the are due to the strengthof the current,
which spacing of the carbons to the current
strength is accomplished by adjusting the rod
¢/ in the spiral spring ¢.  This adjustment of
the rod ¢ enables me to put more or less of the
spring ¢ under tension, which, with the amount
of tension imparted to the spring by turning
the thumb-nut €%, enables the attractive force
of the solenoids to be so finely balanced as to
prevent any excess of movement being given
to the carbon., The focus of the light is kept
1n the same position by the lower earbon, 7, be-
Ing pressed against the rigid fingers n 2 by the
counter-weight o. These fingers are of plati-
num or other refractory metal and are shaped,
as shown, so as to bear on the end of the car-
bon where the taper-point commences, and a
sulficient distance down the sides to prevent
the carbons burning away below the parts un-
der the upper partof the fingers, for the metal
fingers chill the carbon by carrying away the
heat, and by making them bear on the carbon
below the distance at which the heat of the arc
will consnme it, it is compelled to burn grad-
ually and uniformly downward, and so moves

between the fingers n n at a nniform rate of

speed as 1t coirsumes, whereas rigid fingers for
this purpose as heretofore made have only
pressed on the carbon a short distance, allow-
ing it to burn away below the chilled partsim-
mediately under the finger, which chilled parts
suddenly give way and so allow the carbon to
move by jerks. When the upper carbon is

consumed, so that the are is broken, the insu-
lated bars on the holder g falls on theinsulated
blocks »4”, and so places them in electric con-
tact, allowing the current to pass through the
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resistance p’, after passing throngh the two |

solenoids, and so out of the lamp through the
rodsm. When the lower carbon is consumed,
then the counter-weight o falls on the insu-
lated block p and the projection on the bar &,
placing them in electrie contact, which also al-

lows the current to pass through the resistance |

p’, and so out of the rods m. -
Hither one or both of the carbon switches

ro may be closed by reason of the consumption
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of the carbons without affecting other lamps
or other apparatus in the same circuit, as the
currentalwaystraverses the two solenoids and
the resistance p’, which is equal to the resist-
ance of the are, so the total resistance of the

Jlamp is always the same.

It will be observed that as there is no iron
in the regnlating mechanism of the lamp to be
magnetized the full intensity of the attractive
force between the two solenoids isreached in-
stantly upon the current passing through them,

‘and that as their adjacent ends are of the op-

posite polarity with either direction of the cur-
rent there will be a continual pull on the sole-
nold «’ in the one direction at whatever speed
the change of direction in the current takes
place. 1t is also obvious that with a direct
continuous current the same effect will be had
as with a to-and-fro current.

Inthe modificationshown in Fig. 3 the inner
solenoid, a/, projects below the lower end of the
solenold a, and is provided with downward!y-
projecting bars f, which are furnished at their

lower ends with rigid finger-pieces, against

which the upper carbon bears, it being passed
down the central opening of the solenoid a
and between the bars ¢, and can be of any de-
sired length. The lower carbon is pressed
agalnst the rigid fingers on the vertical bars «
in a similar manner to that just described, the
form of the finger on the bars ¢.and « being
like those shownin Fig. 1. The solenoid o is
connec¢ted by the links v to the bifurcated lever
v’y on the other side of the {uleruam of which is
placed the counter-weight w0, adjusted so asto
balance the solenoid and partly balance the
carbon, if desired. The attractive force of the
solenoid 1s opposed by the regulating-springe,
constructed as hereinbefore explained, but
operating by compression instead of tension.
The current enters the outer solenoid, a, then
passes through the inner one, a’, down the rod
¢t to the upper carbon, and through the lower
carbon torodsw, and so out of thée lamp by the
rod m. | |

It 18 obvious that any one or more of these |
variousimprovements in electric-light appara-

tus may be used separately or combined in
other forms of lamps, and that the two sole-
noids arranged in the manner shown and de-
seribed, or in any suitable manner to be mutu-

fore sef forth.

[ -

ally attractive, can be applied to other kinds
of electric apparatus requiring an active cur-
rent-regulator where a to-and-fro currentis ems-
ployed. |

Having now described my invention and the
manner in which it operates, I wish it under-
stood that I do not claim, broadly, means or
devices for shunting the electric current by the
carbons when a predetermined length of car-
bon has been consumed, such being shown and

described in English Patents No. 740 of 1879

and No. 5,157 of 1879; but ,
What I elaim, and desire to secure
ters Patent, is— -

L. In an electrie-light regulator, in combi-
nation, a movable solenoid upheld by a spring
and located within a fixed solenoid,and adrum
from which the upper earbon is suspended, pro-

vided with a pulley and a flexible brake-band

passing over the pulley, one end of which is

connected tothe upper end of the movable sole-

noid and the other end to an adjustable spring,
substantially as and for the purpose heieinbe-

2. In an electric-light apparatus, the combi-

nation of the resistance p/, the insnlated blocks

rand 7/, and the insulated bar s, carried by the
carbon-holder ¢, substantially as and for the
purpose hereinbefore set forth. |

3. In an electric-light apparatus, the lower
carbon counter-weight, o, orits equivalent, in
combination with the stud on the frame-bar 12,
insulated block p, and resistance p’, substan-
tially as and for the purpose set forth.

4. Therefractory-metal carbon-retention fin-
gers n n forelectric-light apparatus, having the
continuous bearing-surfaces »? #°, correspond-
ing to the form of the carbon rod at its straight
sides and over a portion of its taper end, sub-
stantially as and for the purpose hereinbefore
set forth, |

9. T'he carbon-holder g, in combination with

1 the fixed guide #, provided with the contact-

pieces °, and the pivoted guide-bar 4, also pro-
vided with a contact-piece, ¢, and operated by
the adjustable spring 42 to press the earbon in
the holder g between the two contact-pieces
i* %, substantially as and for the purpose here-
inbefore set forth.

0. In combination, the coils or solenoids a o/,
the resistance p’, insulated blocks » #/, and bar
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s, counter-weight o, or its equivalent, insulated

block p, frame-bar P, and their connecting-
wires, substantially as and for the purpose
hereinbefore set forth. |
In testimony whereof I have hereunto set my
hand this 31st day of March, A. D. 1880.
ALFRED G, HOLCOMBE.
Witnesses: :
JOHN D, SHEDLOCK,
H. D. WILLIAMS,

IIS
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