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To all whom it may concern:

Be it known that I, ADDISON G. WATER-
HOUSE, of the city of Hartford, in the State
of Connecticut, have invented a new and use-
ful Improvement in Electric-Arc Lamps, of
which the following 1s a description.

My invention relates more particularly to
that class of arc lamps known as ‘‘divided

arcs,’’ orlamps constructed to burn in multiple

are upon a branch of a single circuit; and 1t
consists more particularly in improvements in
a certain patent dated January 12, 1886, and
numbered 334,317, to F. G. "\V&terhome, of

-~ which the following isa specification, reference
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being had to the accompanying drawings, of

| wh1ch--——
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Figure 1 1epresents the essential elements of
two ’blC]‘meS (marked ¢“No.1’? and ““No.2,””)
adapted to burn on two branches of the main
circuit, which enters on the positive wire,

. (mfuked -}-,) then divides and passes through

the two lamps, and then unites and passes out
on the negative wire, (marked —.)

~Lamp marked ‘“No. 177
known as ‘‘series’’ lamps, consisting of the
main magnet ¢ and shunt-magnet s. The
half of the current that passes through this
hmp enters at wire a, passing around magnet
«’, and then down conductor «’ to contact-
point z to carbon rod . This current in pass-
ing around magnet ¢ raises the armature T,
and with it the Jink I, cluteh z, carbon rod R
and the upper C’lIbO]J thus produemﬂ‘ the arc
marked A’. The current then crosses the are
to lower carbon, (', and out on wire b, where

its further use will be hereinafter described.,:

This lamp is caused to feed by ]1163118 of the
shunt-wire leading. ﬁom main wire «, then

passing down wire §" to the shunt- m_agneb S,
then through the arc by way of wire §”, and

by acting on shunt-magnet s the armature T

18 dmwn down, and W:ath it the cluteh a, until

45

it strikes the ]1bemtlnw point «, whlch bilts
the clutch and allows rod R to gravitate
through, all in the manner common to shunt
or series lamps. This shunt-coil s leads or

forms a by-path around the are, as stated, but

is arranged so that as the current is passing

-thrmwh th(, are of lamp No. 1 the shunt-coil s
- 5O remains eonnected bnt as 80on as the current | the arc of hmp No. 1 is shortened by the ac- 109

‘not the means for causing it to feed.

18 of {he eclass

| ceases-to pass throuﬂh the are the shunt-coil s

is disconnected, so that no current passes
through 1it. This shunt-circuit is connected
and dlsconnected automatically by mechanism
not shown. By a proper ‘1(1]115'[11161]1] of the
strength of this shunt a certain length of arc
can be maintained.

The lamp marked No. 2 :-_Lkes its half of the
current from positive wire -}- down through
conductor ¢, then through connection m to
magnet A, then through conductor o to the arc-
producmﬂ‘ magnetb <, then down conductor ¢’
to contact 2z on carbon rod R’. This current,
acting in magnet 4, raises the armature I, and
with it the link l', elutch 2, and apper carbon
rod, R’ and c'ubon thus pr Oducmn* thearc A’
Then the current GIOSSGS the arc to lower car-
bon, €%, and up conductor J to the negative
wne of the main line.  So far in this lamp I
have shown provision for raising the are, bub
The
feeding action of lamp No. 2 is as follows: The
negative current from lamp No. 1 passes
through wire b, around magnet d, then around
magnet ¥, then up wire 760 the neg sative wire —
of the main line, where it joins the part of the
current which prsses through lamp No. 2. AS
shown, the negative cur rent from lamp No. 1
passes ¢ ‘around magnet y of lamp No. 2. The
purpose of this mfwnet y is to cause the car-
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bons to feed ton'ether the same as described

regarding shunt. mawnet soflamp No. 1. Now,

as the nembwe current of lamp No. 118 used

to cause 11:me No. 2 to feed the carbons to-

gether, 1 arrange the strength of the two mag-
nets 7 and y in such 1011131011 that when the re-

sistance of both lamps is equal, and conse-

quently the carrent of both bemfr equal, then
the strength of the magnet ¢ will e such as to
overcome the magnet o and raise the carbon
to the same length of arc of that held by lamp
No. 1. Now, if the length of arc A’ becomes
longer than arc A’ the less current  flows
around lamp No. 1 and less around mfwnet Y,
and as the opposition it offers to the pull of
magnet ¢ is weakened, and as at the same time

more current 1S ﬂowmn* around m“tgneb ¢ 1t

becomes stronger, themfme the are A?1s in-
creased to b%]anee that of A’. Thus 1n case
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" tion of its shunt s, then its resistance becomes |
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less than that of lamp No. 2, which results in
more current flowing through lamp No. 1 and
magnet y of lamp No. 2, which strengthens
the pulling-down magnet v, while at the same
time less current is going through lamp No. 2
and lifting-magnet ¢ becomes wealcened, which
causes the armature to be acted upon by the
superior strength of magnet ¥, and thus the
armature is drawn down and the lamp caused
to feed until the lengths of the two ares A’ and
A’ become of cqual Iength.

In ghort, lamp No.1,which T call the ¢ pilot-
lamp,’” has its length of are maintained and
regulated Dby the resistance between its car-

bons acting upon the shunt-magnet s, while

lamp No. 2 is regulated by the negative cur-
rent from lamp No. 1, in addition to the tend-
ency ot each lamp to be regulated in itself by
more or less current passing through it, ac-
cording as its are becomes greater or less than
the other lamp.

S0 far as I have deseribed these lamps T
know that the same is deseribed and covered
by the said patent to I, G. Waterhouse; but
what is especially new in my invention is the
following: Heretofore difficulties have been
experienced in burning lamps in multiple are,
and some of said difficultics are, when a eur-
rent 18 divided between two are lamps and the
currens in one of these breaks, and the earbon
should remain stuck up, ecither by defective
mechanism or by the shunt coil or coils which
remain in ecircuit holding up the armature
and carbon rod, or from any other eauses pe-
culiar to various forms of lamps, in sach
cases all of the current would pass through
the remaining lamp, which, being ineapable
of regulating with suchan increase of current,
would result in too long an are, and, finally,
the destruction of the lamp. To avoid this
difficulty I have invented the following: In
Iig. 1 the negative wire b of lamp No. 1, in
passing to lamp No. 2, first passes to cut-ont
magnet d, then passes through magnet ¥, for
the purpose before deseribed, and out on the
wire » to the line —, while the current which
passes to lamp No. 2 first passes down wire 7,
then from connection m to a second cut-ont
magnet, 4, then around magnet ¢ to the are,
and out by way of wire J to the line —. Now,
the duty of these eut-out magnets 2 and 4 is
as follows: In case both lamps were burning
properly, the currents passing through the
lamps would also pass around these magnets
and cause them to raise their respective arma-
tures—that is, magnet & would raise its arma.-
ture q and magnet d would raise its armature
p—and the route of the eurrents would Dhe
through the lamps, asabove deseribed; butin
case, say, lamp No. 1 should brealk, owing to
too long an are, or from any other causes,
then the current would stop in its passage
through thislamp, and also through the eut-out
magnet o in lamp No. 2, and in doing so the
armature p would drop away and come in
contact with point % This would open i,

‘resume Dburning,

short passage for the current by way of wire
g, armature p, contact-point L, wire f, resist-
ance w, to the negative line; and in the cur-
rent taking this route the lamp No. 2 would
also be short-circuited and its earbons wonld
drop together until the carbons of lamp No. 1
came together. Then the current, being
slightly opposed by resistance w, would pass
through lamp No. 1, and would also pass
around magnet f, which would raise the arma-
ture g and place lamp No. 2 also in ecircuit to
take its part of thé current. Again, in case
the lamps were both burning and lamp No.

2 should break itsare, tlien that branch of the

current ceasing in its passage through lamp
No. 2 would aiso cease passing through mag-
net £, which would canse its armature ¢ to
drop, and in doing so would strike on the
contact-point », which would short-cireuit
magnet ¢, causing armature p to drop again,
opening the route by way of wire ¢, armature
P, wire f, resistancew, to themainline —. This
would then cut out lamp No. 1, whose car-
bons falling together would again be ready to

‘begin burning as soon as the carbous of lamy

No. 2 were together and ready.
I have stated above that armature ¢ in drop-
ping would short-cirenit magnet d and canse

1ts armature to drop, and I will explain how

1t 18 done. When armature ¢ drops on cou-
tact-point #, a short route is made for the eur-
rent from lamp No. 1 which went around ent-
out magnet d andlamp-magnet . This short
route 18 from wire b to wire ¢, to contact ¢ on
armature ¢, then along the armature ¢ to the
contact 7, then out on #/, as above stated, to
Junction »” to the main line —.

In some forms of lamps it is only necessary
to cause the armature to short-cireuit the cut-
out magnet d and leave the magnet v con-
stantly in ecircuit. This way produces the
same effcet deseribed. I have shown that in
case elther of the lamps should break their
arc the carbouns of the other Iamp would come
together until the lamp that broke is ready to
when they will both start
agaln even, and in casec either one of the
lamps should become disabled the other lamp
will remain permanently cut out, or until the
disability of the other lamp is removed.

Fig. 2 shows a form of one of the cut-out
magnets, consisting of the coil of conductor D,
the armature C, and the permanent iron core
C’, which holds the armature in place after it
ias been drawn up by the joint action of the
coill D and the core C. When the enrrent
ceases in coil 1), the armature C drops on the

i 8pring-conneection S and forees it on the con-

tact-piece X, which forms a ecircuit from the
wire B through the screw to S, then across to
X, then up through the screw to wire B. The
parts 5 and N are connected to an insulated
strip, as shown, which also answers as a head
for the coil 1.

In deseribing this invention I have shown
the operating parts of a lamp; but I do not

confinemyself to any particularform of mech-
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anism or form of 151:11]1), as the same will app] y | pand contact-point %, which prevents a short

to the various kinds now in use. circuit around the lamps while a current 18 35
- T have shown in the above a combination | passing through said magnet and creates a
of two forms of lamps, No. 1 being what I call a | short circnit around the lamps as soon as a cur-
5 ‘“pilot-lamp,’’ in which a certain length of arc | rent ceases from passing around said magnets;
is produced and maintained by means of the | also the magnet &, provided with armature ¢
shunt s acting in unison with the main-cur- | and contact-point », which, while a current 18 40
rent magnet, or by means of theshunt alone, as | passing around it,allows a current to also pass
in some forms of lamps, No. 2 being what I call | around magnet d, but which prevents a cur-

1o the “annex-lamp,’’ which may be constructed | rent from passing around magnet ¢ as soon as
as-above described, and claimed in said patent | 2 current ceases to pass around said magnet A,
to I'. G. Waterhouse, or may be of any other | substantially as and for the purposes set forth. 45
form, and instead of one of theseannex-lamps | 3. In combination with two electric-arc

‘being used, as deseribed, and hereinafter | lamps in parallel branches of the main circult,

15 claimed, several can be used with each pilot- | as described, a cut-out magnetin each branch,
lamp and the current divided between them. | and a short circuit around each lamp con-

- What I claim as my invention is— trolled by the magnet in the other branch, sc
1. The combination, with two eleetric-arc | whereby the breaking of the circuit of either
~ lamps in parallel branches of the main cireunit, | lamp causes a short circuit around the other

20 as described, of acut-out magnetin the branch { lamp to' be established, substantially as de-
of one lamp behind the are of the same and | scribed. - o -
in series with the regulating-coil of the other 4. In an eleectric lamp adapted to burn ona 53
lamp, a cut-out magnet in the branch of the | branch of the main current, the cutting-out
second lamp and in series with the arc and | magnet d in the same branch of the main cir-

»¢. arc-establishing ¢oil of the same, and a short | cuit as the feeding-magnet y of the lamp, and
circuit around each cut-out magnet and its | the cutting-out magnet % in another braneh
connections,each magnet.controlling the short | with the are-producing magnet ¢ of the lamp, 60
circuit around the other, substantially as de- | substantially as and for the purposes set forth.
scribed. . | —_— T NG

30 2. In an electric lamp adapted to burn 1in o ADDISON G" W-ATERHODSE'

- multiple are with a second are lamp, the mag- Witnesses: |
net d, actuated by the negative current from STEPHEN TERRY,

the other lamp, and provided with armature

CHag. i, CHAPIN.
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