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To all whom 7t may concern: | anism; but where my invention comes in is in
Be 1t known that I, FRANK G. WATER- | the use I make of the current as it passes out
MOUSE, of the city of Sacramento, county of | of the lamp in acting upon a magnet which 55
Sacramento, and State of California, have in- | acts in combination with another magnet that
5 vented a new and useful Improvement in Elec- | is excited by the current which passes 1nto a
tric Lamps, of which the following is a de- | lamp,sothatone magnet or current will be used
scription. to separate the carbons, while the other cur-
This invention relates to that class of elec- | rent will be used to feed the carbons together. 60
triclighting knownas *‘arc-lighting,”’and more In Fig. 1T have shown how the current en-
ro particularly relates to regulating the distance | ters the lamp and separates the earbons which
between the carbons by means of the magnetic | form the are, after which it passes to the lower
eftect of the current employed. | carbon and then becomes what we will call the
My invention counsists in the manner of em- | “negative current?”’ from lamp 1, passes oub 65
ploying the magnetic effect of the currentafter | through wire N’, and then around magunet B
15 1t has passed through the are, in combination | of lamp 2, which magnet or helix 1s outside
with the magnetic effect of the current before | of the positive helix A. As the current in B
16 passes into the are, for the purpose of regu- | runs in an opposite direction tothe current in
lating the adjustment of the carbons, and is | A, one, therefore,tends to counteract the effect 70
adapted for regulating lamps when placed | of the other. After the current has passed
20 either in series or multiple are. around B, it passesouton the line N. The nega-
In orderto explain my invention more fully, | tive current from lamp 2 is connected in the
L will refer to the following drawings, in | same way in relation to the lamp 1. Asthemag-
which— * nets A have to do work inseparating the car- 7g
Figure 1 shows two lamps, forming a single | bons, they are made so as to act stronger than
25 set, which are placed in two branches of the | magnets B, so that when the current in each
main currentand regulate each other by means | magnet is alike the greater strength of A will
of my invention. Fig. 2 is a set of lamps | besufficient to separate the carbons, but when
adapted to being worked in series with other | the current in B becomes stronger than that 8o
sets of lamvs of the same kind, or with series | in A the strength of A will be overcome,which
30 lamps which are run with the whole current. | allows the cores C to move down and the car-
In giving a general description of my in- | bons to feed together.
vention 1 will first refer to Fig. 1, in which is The effect of using the two magnets A and
shown two lamps marked, respectively, 1 and | B with the current of the two lamps combined, 8z
2. These lamps are connected to the positive | as shown, will be as follows: I will suppose
electrical wire I’ in two branch circuits, or in | it necessary that the current which passes
other words, the current divides, one half go- | through each lamp should be equal. In order
Ing through branch P and forming the mag- | to maintain this equal division the resistance
net A of lamp 1 and then terminating in its | of each lamp must be equal. This equality is go
carbon rod R, the other half of the current | ereated as follows: When the current passes
40 going into lamp 2, forming its magnet A and | through lamps 1 and 2, a part of it tends to
ending in its earbon rod R, the object of the | pass through each lamp. If more than half
magnets A being to raise the cores C, to which | passes through lamp 1 it will be because the
areattached the hooks A, which carry the clutch- | resistance of lamp 2 is the greatest, and, as the gs
rings » and raise the carbon rods R and form | length of the arc represents the resistance, I
15 theare. Asthe cores C move down, the rings» | will call it the *¢ length of the are,”” so if more
strike the foot or step n, which tilts the rings | than half the current passes through lamp 1
and allowstherods R toslide through and bring | it is because the are of lamp 2 1s the longest.
the carbons nearer together as they are burned | To correct this inequality there are two forces 1oo
away. 1Thisformofmechanismis preferred, as | at work. One is the weakened effect of the
50 1t is one of the common forms in use in are- | magnet A in lamp 2, which is caused by a de-
lamps, and not because my invention is con- | erease in the amount of current that is Pass-
fined to it or any other form of feeding mech- | ing through it, and the other and more POsi-
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tive cause is the greater amount of current
which is passing thr ough lamp 1, is also pass-
ing around the magnet B of lamp 2, which so

overcomes the strength of its magnet A as to

instantly cause the core C to fall and the car-

bons to feed together. At the same time that

these causes are at work on lamp 2, in order

 to adjust or reduce its too-great 1e51stance
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- lamp 2.
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the work is being carried on with lamp 1, as
more current is passing through this lamp on
account of its arce being shorter than that of
The increase of current 1n magnet
A of lamp 1 tends to lengthen its are, while
the opposing force in magnet B of lamp 1 18
weakened by the decrease of current in lamp
2, which gives greater power to magnet A of
]amp 1 to separate its carbons, and as the ac-

tion of one lamp upon the other is reciprocal
both ways, so 1 have a quadruple force at
work, regulating both lamps in opposite di-
rectious, so as to approach an exact balance in
the resistance of each ]amp

In Fig. 2 is shown my invention, in which
two kinds of lamps are burned in bra,nches of
the main cireuit, which enters at the wire P.
Lamp 1 is what is known as a ‘‘series lamp’’
having a short wire, s,which forms the shunt-
magnet S. The main current enters in and
passes around magnet A to the upper carbon,
which raises the core C and forms the are, as
above described, while the shunt- magnet N
receives its current in an opposite direction
to the main magnet A, and as the shunt-wire
passes around the arce the current which passes
around S is in proportion to the length of the
are, and as the arc gets too long the current
in S increases, which overcomes the magnetic
effect of A and causes the lamp to feed ac-
cording to the common method of regulating
what are known as ‘‘series lamps.”” This lamp
1 is used in combination with one or more of
the kind of lamps marked 2, whlch is the
same as those described in F]D‘ 1.

The result of combining these two kinds of
lamps and running them both in branch eir-
cuits is as follows: First, the length of the arc
in lamp 1 is regulated by the shunt- -magnet,
as described, so its resistance is what we may

~call ““fixed,’’ subjeect, of course, to the varia-
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tions of the main ceurrent. 'When one or more
of the lamps marked 2 are run with lamp 1,

the current tends to go through both kinds of
lamps. If it separates the carbons of lamp 2
too far, more current passes through lamp 1,

SO thqt the increased negative current from 1
passes around magnet B of lamp 2, which
causes it to feed as deseribed in Fig. 1

much current passes through lamp 2, the de-.

. If too |
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creased current which flows through lamp 1

and around the magnet B of lamp 2 being

60

weakened, allows the strength of magnet A to

be pmportlonately stronger, which separates
the carbons of lamp 2, so as to make ifs re-
sistance even with la,mp 1. When more than
one of the kind of lamps marked 2 are used

with one of the kind marked 1, the negative

wire of lamp 1 is wound around each one of

{ the magnets B of the kind marked 2 in series,

so that one of the kind marked 1 ecan be used
to regulate several of the kind marked 2.
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1 have shown only such forms of magnetsas

wonld enable me to explain the nature of my
Invention; but the same may be used in all
forms of magnets the same as in use in series
lamps where the shunt-wire is used on the
armature and the main wire on the magnet,
and in all the various ways that the shunt and
main current are combined, so the magnetic
effect of the positive and negabwe wire can be
combined, as set forth in my invention.
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While T have described, broadly, the system

of regulating two lamps in branch cirecuits,
with the currents arranged so that they pass
fromn both branches through the arc of the re-
spective lamps and assist in regulating the
feeding mechanism of the other lamp, I do
not broadly claim the same, as I know it to be
old,

What T clalm as my invention, and desne
to secure by Letters Patent, is—-

1. Ina system of electric llghtmg, two lamps
arranged in branches of the main circuif, one
lamp being of the class known as “serles
lamps,?’ provided with a main and a shunt
magnet which act in combination to maintain
the proper separation of the carbons, and the
other lamp provided with a main-circuit mag-
net for causing a separation of the carbons.
and a magnet for causing the feed of the car-
bonsincluded 1n the combined main and shunt
circuit of the serles lamp, substantlally as de-
scribed.

2. The combination of two lamps arranged
in branch circuits, one of which is provided
with two superposed magnet-coils, -one in the
main branch and another in a shunf cireuit, -

the other being also provided with two super-

posed coils, one 1n the main branch cireuit,
and the other in the combined mainand shunb
circuits of the first lamp, subsbantml]y as de-
SCI ibed. |

FRANK G. WATE RHOUSE

Wltnesses |
GEORGE W. J ACKSON,
Joun T. H. FORBES
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