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To all whom it may concern.:

Be it known that I, CiHARLES .. BUCKING-
HAM, of the city, county, and State of New
York, a citizen of the United States of Amer-
1ca, have invented a new and useful Imnrove-
ment 1n Regulators for Electric Lamps, of
which the following is a specifieation.

the various types of existing dif
lamps are provided with two coils. One of
said coils, commonly known as the ¢ coarse-
wire coil,”” forms a part of the arc branch,
and serves to separate the carbon electrodes
of the lamp to establish an are, while the other
coll, commonly known as the *fine-wire coil,”’
and being included in a shunt to the electric
lamp, acts to overcome the force of the coarse-
wire coil and to cause the electrodes of the
lamp to befed together under the positive ac-
tion of a spring, gravity, or other agent. I
employ, instead of a single coarse-wire coil,
two coarse-wire coils, forming parts of two
branches which begin and reunite on the same
side of the are. Said coarse-wire coils are
wound either differentially upon a single elec-
tro-magmnetic core or upon independent cores
In such a manner as to afford an opposing or
differential action in respect to each other.
One of the branches is of constant electrical
resistance, while the resistance of the other is
readily adjustable, and adjustment in its
resistance is effected by an electro-magnet
whose coils form a part of a high-resistance
shunt around thelamyp. Normally, very little
current flows through the shunt branch, and
at the same time very little, if any, current
passes through that one of the coarse-wire
colls embracing the variable resistance, as
said resistance is then at its maximum and
many times greater than that of the other
branch. Nearly the entire current of the
main circulit, under this condition, is forced
through the coarse-wire coil whose branch is
of a constant resistance, and thereby the elec-
trodes are held apart toform an are, When,

ferential

however, the electrodes are consumed to an
extent to occasion anincreased are resistance,
more current 1s diverted through the fine-wire
shunt and fo an extent proportional to the in-
creaseofarcresistance. Theincrease of carrent
50 1n the shunt branch causes the armature of
the electro-magnet therein to auntomatically

{ No model.)

b decrease the resistance of the branch of one of

the coarse-wire coils, thereby permitting more
current to pass through it, which acts to neu-
tralize the effect of the current in the other
coarse-wire coil. If the two coarse-wire coils
are wound upon the same core, the resultant
electro-magnetism may thus be reduced, and,
1f need be, rendered nil. If the two coarse-
wire coils are wound one uponstationary cores
and the other upon movable electro-magnetie
cores normally, the poles of the movable core
by inductive effects will be held against the
action of a spring or gravity opposite to or in
the 1mmediate proximity of the poles of the
stationary core, and upon a decrease of the
variable resistance in one of said branches

‘magnetism will be induced which will nen-

tralize the effects whereby the stationary and
movable cores are held close to each other,
thereby permitting the retracting foree acting
upon the movable cores to cause the carbons
of the lamp to be fed together. It is obvious
that in the old types of differential lamps a
very considerable increase of arc resistance

- must occur before enongh current will be di-

verted through the fine-wire coil to effect a
feed of the electrodes. With myarrangement,
however, it is apparent that an increase of
current, although too small to in any consid-
erable degrecneutralize the eifect ot the strong
arc branch current, will yet be suafficient to
actuate an armature of the shunt electro-mag-
net for the purpose of removing a part or the
whole of the variable resistance of one of the
branches.

L will now deseribe my invention by refer-
ence to the accompanying drawings.

Figure 1 shows a regulator whose feed-mag-
net 1s provided with an axial armature, and
upon whose core are differentially wound two
coarse-wire coils. Kig. 2 represents a mag-
net system for the feed-regulator, consisting
of a stationary and a movable electro-magnet
whose ¢olls respectively form parts of the two
multiple-are branches of the mainline. Tig.
3 18 a side view of the oscillating feed-magnets
and feed-clutch apparatus.

Ag shown in Iig. 1, I is a main line which
i8 divided at points ¢ and b, both on the same
side of the are, into two branches, ¢ and 7,
whose normal resistances may be about as one
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toten, including, respectively, coils m and |

of clectro-magnet 3. Coils m a are wound
differentially upon the core of clectro-magnet
M, whereby the current flowing through branch
I tends to neutralize the magnetic effects 1n
the electro-magnet B due to the current in
branch 7. Branch 7 is of constant clectiical
resistance.  Draneh ' complefes its circuit
through lever € and an adjustable resistance,
R, thus affording in said branch a highly-va-
riable conductivity. Resistance Rvis madeup
of a pile of carbon plates laid flatwise upon

one another, and the resistance of the pile 1s

b2
C e

varied by a variable pressure, to which it 1s
subjected by means of electro-magnet L.

s 1s o shunt of high resistance joining the
opposite poles of the electric lamp and inelud-
ing the fine-wire coils of eclectro-magnet L.
Ileetro-magnet 1t is provided with an axial
armature attached to the armature-lever €,
which is pivoted at point ». When no cuar-
rent is flowing through shunt s, the resistance
of branch ¥ is ab its maximum, since at that
time the armature of the shunt-magnet 18 un-
attracted and the armature-lever € bears only
with a light pressure upon the plates ot the
carbon resistance . Tf the current strength
in shunt s, however, 1s increased, armature-
lever ¢ compresses thie carbon resistance Ik
until its conduetivity is greatly inecreased.
The wire of coil # should be somewhat smaller
than that of coil m, and their . respective

~amounts of wire shounld be so proportioned
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that their resultant magnetic effects when the
resistance of I is reduced to its minimum will
be almost nil.

Although the maximum resistance of R may
be great as compared with the resistance of
branch 7, it need not exceed one ohm, {or even
with that small amount not enough current
would flow through its branch to cause the
heating of the earbon pile, owing lo the still
smaller resistance of the branch (. If the re-
sistance of I i, say, one ohm when no press-
ure is applied, it is obvious that only a small
foree would be required to reduce the resist-
ance to an extent to cause much more eurrent
to {low througl ifs branch.

11 is a carbon-holder carrying carbon elec-
trode I, and g is the axial armature of differ-
entinl magnet 3 through an axial opening of
which the carbon-holder passes. A\ stirrup,
e, carrying a supporting-ring; through which
the carbon-liclder also passes, is pivoted to
the axial armature at », and a lever, 2, 13 Piv-
oted to supporting-ring tat ».  Leveriis pro-
vided with o c¢lamping-toe, w, for engaging
with or releasing the carbon-holder 11, and 1s
also provided with a spring, o, attached to a
rigid support, p, which carrics @ set-screw, ¢,
for arresting the downward movement ol le-
ver 2. YWhen the axial armature G 1s lifted

by electro-magnet M, the supporting-ring ¢ 1s
raised, carrying with it the pivoted supportv
of lever £, and the opposite end of / 1s re-
tained in a nearly-constant position by spring

<10,119

o until toe w is firmly clamped aguinst the
carbon-holder, whereupon said lever is then
lifted against the tension of spring o from 1ts
seat onset-serew ¢.  Under this condition car-
bon I is lifted from carbon G to form an arce
between their points.  If while lever vis lift-
od {rom set-serew ¢ the axial armature g 18
lowered, said lever o will first strike set-scerew
¢, and upon a further lowering of the axial
arimature lever oo will be tilted until the toe 2
releases carbon-holder I, thereby permitting
the carbon points to feed together. Themaln
cirenit I dividesat point ainto three branches,
the shunt-branch s and branches {0, which
are reunited at point b into the single-arc-
branch conductor connecting with brush B
and the carbon-holder H. The arcand shunt
branches reunite at point « at the opposite
side of the are.

The operation of the lamp is as follows:
When no eurrent is flowing upon the main
line, the-carbon points I and G rest 1n con-
tact, and the resistance of branch I inrespect
to that of 7 is comparatively great. 1f a cur-
rent of normal strength is now passed over
the main line, nearly the entire current will
flow through branch I, causing the carbon
points to be separated to form an arc. if,
however, tlie resistance of the are becomes too
areat, considerable current will flow through
shunt s, which immediately removes resist-
ance from branch 7 until the magnetism due
to coil 2 mearly neutralizes that of m, thus
permitting axial armature ¢ to drop until le-
ver Lostrikes set-serew ¢ and toe w releases
carbon-holder II. When by this means @
proper feed has occurred, the are-branch re-
sistance will have been so far reduced that
verylittle current will flow through the shunt
branch, and the resistance of branch " will be
so far increased that coil » will no longer pro-
duce any considerable neutralizing elfect.

Iig. 2 shows an apparatus which 1s modi-
fied in respeet to that of Fig. 1 only in the
form of the feed-magnet arrangement.

n is the coil of a stationary electro-magnet
whose horizontal cores are in the same ver-
tieal plane.

m is the coil of an oscillaling electro-magneb
whose cores are pivoted upon a horizontal
axis. When little current flows through coll
i, Lhie cores of » induce opposite magnetism
in the cores of an, and the cores of mand »are
aitracted and held opposite cach other.  The
current in branch 7 induces in the cores of
magnetism of the same polarity as that in the
cores ol n, thereby neutralizing in the cores
of an magnetism which is induced in them by
the cores ol n, thus permitting the cores ol
to oscillate and lower supporting-ring ¢, which
is connected to said cleetro-magnet by the
jointed arm. ¢ and pin g, until the carbon-
holder is unclamped Dby toe w0 and a carbon-
feed effected. |

Instead of a resistance, I3, composed of a
series of eompressible carbon plates, L may
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of an adjustable resistance, I of course may

forms of differential lamp-reguiators. I there-

the lamp, for controlling said adjustable re-

310,119 3

use any well-known form of rheostat; but by |

means of the form of adjustable resistance

2. In an cleetrie lamp, two branches which
begin and reunite at one side of the electric 35

here shown the conductivity of / may be | are, electro - magnet coils in each of said

gradnally increased and decreased. Instead
employ armature-lever C to open and close
branch 7" without any intermedjate change of
resistance in said branch; but under such con-
ditions of operation the magnetic effects in the
litting-magnet would always be either neutral
or at their maximum.

My invention is equally applicable to all

fore do not desire to limit myself to the ar-
rangements of magnets for controlling the car-
bon-feed herein shown.

The relative resistance of branches ! and ¢
and the size and length of wire employed in
each branch may be greatly varied. 1tisnec-
essary, however, that they should be so pro-
portioned that the magnetic effects of the two
colls may be rendered substantially equal
when the resistance of R is reduced to a
miuimuna.

What I claim, and deswe to secure by Let-
ters Patent, is—

1. In an electric lamp, two main -line
branches including opposing electro- mag-
netic ceils, an adjustable resistance in one of
sald branches, and a shunt embracing an
clectro-magnet joining the opposite poles of

- branches [/, differential coils m =,

si1stance.

bmnches, an "LhJHStRbIG resistance in one of
sald branches, and an electro-magnet in &
shunt around the lamp, for controlling said

adjustable resistance. 40
o. In an electric lamp, two main - line
branches beginning and terminating on the
same side of the are, one of which is of con-
stant resistance and embraces the electro-mag:-
netic coils for establishing an are, and the

43
other of variable resistance, which embraces -
the electro-magnetic coils, for causing the car-
bons to feed. |

4. In an eleetric lamp, the combination of
branches (', adjustable resistance R, differ- so
ential colls m n, shunt s, and electro-magnet 1.

>. In an electrie lamp, the combination of
shunt s,
and electro-magnet K.

n an electric lamp, a coarse-wire branch, 553
!, 1110111(11110 teed-coll » and an adjustable re-
Slsmnce R, as set forth.

7. In an electric lamp, the combination of
branch 7, including coil 2, and resistance R,
and shunt s, including means for controlling 6o
sald resistance.

Hixecuted April 22, 1884.

CHARLES 1. BUCKINGHADL

Witnesses:

Wi, ARNOUX,

S, 5. WATTIRS
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