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To all whom it may concern :

Be it known that we, BLITTU TIoasoN and
Epwind. Houston, both of the city and county
of Philadelphia, Pennsylvania, have invented
certain Improvements in Regulators for Llee-
tric Lamps, whereby we are enabled to oper-
ate one or more lamps in a cireunit, and at the
same time to prevent great and sudden varia-
tions in the arc-resistances, of which the fol-
lowing is a specification.

This we accomplish by causing the distance
between the carbon electrodes to remain nearly
the same while the current is passing, while
one of the features of our invention is that the
feeding of, and consequently the distance be-
tween, the electrodes is practically independ-
eut of the strength of the current used with
the lamp, so that the adjustment of said lamp
need not be changed in accordance with a
change in the current strength.

Anextended series of investi gations conduct-
ed by us has developed the novel fact that for
ares ofequal length the electrical resistance of
said arcs is approximately in the inverse pro-
Portion of the current-stren gth,and that,conse- |
quently, with a earbon arc, the current which
traverses a shunt around said arc is a pproxi-
mately independent of the current strength,
varying with the length of the are between
the electrodes. These facts we utilize in the
construction and operation of our present in-
vention.

The principle of our present invention may
be Driefly stated as follows, viz: One of the
arbon electrodes is attached to the armature
of an electro-magnet, and, on the passage of
an electric current, said armature is attracted
tosaid electro-magnet, and then held in a fixed
position in respect thereto, thus effecting sepa-
ration of the electrodes. The motion of the
other electrode is under the control of 4 sepa-
rate electro-magnet, whose coils are in a shunt.
cirenit around the arce between the electrodes.
When the distance between the electrodes is |
increased by their consumption, the shanted |
current operates an escapemen t, which allows |
the slow approach of the electrode, Said ap-
proach ceases when the distance between the '
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electrodes has reached the normal.

sation of feeding occurs when the escapement
above referred to is thrown out of action from
the weakening of the currentin the shunt-mag-
net., These actions, as we have before stated,
are independent of considerable variations in
the current strength,

We are aware that shunt-circuits have le-
fore been used in connection with clectric regu-
lators; but in our invention we employ the
shunt-circuit in connection with a novel ar-
rangement of parts designed to render the
feeding of the carbon electrodes, as necessi-
tated by their consumption,dependent on their
distance apart, and nearly independent of gen-
eral carrent strength and of a changed resist-
ance of the arc, produced by a change in the
current strength.

To effect this end, we discard entirely, as
a means of regnlating the lamp, the general
arc-current, or current traversing the are, mak-
ing said regulation entirely dependent upon
the magnetic power of a constant shunt-cireuit
around the are, '

Some of the advantages gained by this ar-
rangement are that the length of the arc may
be set for each lamp and remain independent
of variations in the current stren gth or resist-
ance of the arc consequent thereon. We are
also enabled to maintain the length of the arc
approximately constant, and avoid, during op-
eration, sndden movements of the electrodes
toward or from cach other, thus avoidiig the
unsteadiness whieh results in many common
forms of electric lamps due to the electrodes
being suddenly and violently thrust together
when feeding of the electrodes is needed, con-
sequent on increased length of are.

Yigure1 is aside elevation, and Fig. 2 a top
view, of a lamp embodying the principles of
our invention, , -

Similar letters of reference are used to in-
dicate similar parts in the fi cures.

The carbon electrodes I B are held Dy suit-
able elamps C €7, and shown as consisting of
two pieces brought together by screws, and
whose inner surfaces are shaped to conform
to the outline of the electrodes. The lower
electrode-holderis attached toamovable arms.
ture, N N, of an electro-magnet, M M, and
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kept out of contact therewith, when the lamp
is out of use, by the supporting-spring S, the
strength and position of which is regulated by
the screw Q, which is made hollow to permit
the passage through it of the electrode I¥, as
shown.

Rods G G support the magnet M M and
the accompanying parts, and serve as a means
of attachment to the parts supporting the
electrode It ‘

The upper electrode, 17, is supported by the
rod R, and suitably guided, so as to be ver-
tically above the clectrode B/, The red R
rests in frictional contact with the rollers P
P/, the surfaces of contact of which are shaped
to conform to the section of the rod R. One
of said rollers P is supported in a fixed stand-
ard, while the other, ¥/, is arranged se as to
admis of adjustment to and from the rod R by
a bent lever, L, and a screw, T, or other suita-
ble adjusting device. The pressure which the
rollers P P’ exert on the side of the rod R is
made such that the rod cannot fall or de-
scend without imparting rotary motion to
the roller P, upon the axis of which is placed
a4 toothed wheel W, which in tarn imparts
motion to a second axis, bearing a second
toothed wheel, W/. A projection from a light
iron armature, A,held by the spring Z against
the wheel W/, serves to prevent its rotation,
and consequently to prevent the fall or de-
scent of the electrode L.

The electro-magnet I, whose position with
respect to its armature A is adjustable, is
placed in a branch or shunt eirenit around the
electrodes It I,

When desired the wheel W/ may be dis-
pensed with, and the armature A act directly
on the tecth of the wheel W.

The eircuit-connections are as follows, viz:
The current entering at the binding-post X
passes to therod R, to the electrode B, through
the arc to Ii/; thence through the coils of the
electro-magnet M DM to the rod G and to the
binding-post Y. The current entering the
lamyp is, however, branched through a shunt,
D, of high resistance, of which the coils of
the electro-magnet K form a part,and the ex-
tremitics of whieh shunt are in electrical con-
nection with the rod R, supporting the upper
electrode, I, and the armature supporting the

lower eclectrode, I/, The resistance of the

shunt D is made two or three hundred times
that of the arc which it controls, and thus but
one two-hundredth or less of the work of the
current is lost in the shunt-eircuit.

The operation is as follows: The spring S
maintains the armature N N in an elevated
position, and consequently the electrodes BB
in contact, when the lampis notinuse. On the
passage of the current the armature N N is
drawn down closely to the magnet-cores M I,
being prevented {rom coming 1uto actnal con-
tact therewith by a thin layer of interposed
non-magnetic material. During the passage
of the current through the lamp the electrode
T is thus held in a fixed position, and is not

free to oscillate, this result being secured by
the proper regulation of the spring S by the
serew Q.

Assuming a separation of the clectrodes T8
T to have taken place, the upper clectrode, T2,
being prevented from falling by the armature
A catching in the teeth of the wheel W/, as
before described, the position of the electrodes
remains econstant until the length of the arc
has been increased by the consumption of the
electrodes, and the current traversing the
shunb-cirenit D likewise inercased, ab which
moment the electro-magnet I attracts its ar-
mature A, so that it no longer catches in the
teeth of the wheel W/, At this moment the
electrode I begins to deseend slowly, giving
rotation to the wheels W W/, a weight, B, the
amonnt of which can be varied, permitting the
-apidity of descent to be regulated.

Several of the teeth of the wheel W/ eseape
the armature A until, by the approach of the
electrodes, the distance between them has be-
come normal, the current traversing theshunt-
cireuit has become normal, the armatare A
catching in the teeth of the wheel W/, as at
first, arrests the downward movement,

Tt is not essential that the shunt D have
permanent attachment with the main cirenit,
as it will perform its office almost equally well
if brought into periodical contact therewith,
as every minute, any suitable deviee being
employed to effect such periodical contact. In
this case o saving of power in operating the
shunt-cirenit results.

Tt is evident to those versed in the art that
by causing the movement of the upper elec-
trode to give & corresponding upward move-
ment to the lower cleetrode, therelative rapid-
ity of whose motion is less than that of the
upper electrode, the lamp will regulate both
clectrodes, and the position of the arc between
theelectrodes will remain p actically constant,
the regulation of the lamp still being effected
Dy the same method as hereinbefore deseribed.

We claim—

1. Tn an electric lamp, a rod, R, bearing the
upper electrode, in combination with rollers
P P/, resting in frictional contact with said
rod, so arranged that during the fall of said
electrode the supporting-rod 1 imparts rotary
motion to the rollers P P/, which in turn im-
part motion to the toothed wheel W/, or its
equivalent, substantiaily as deseribed, and for
the purpose specified.

9. Tn an electric lamp, the rod R, support-
ing the upper clectrode, prevented from de-
scending by the frictional contact of the roll-
ers P P7, which rollers, acting in combination
with the armature A, as described, are pre-
vented from rotating when the magnetic at-
traction upon said armatureis weakened, sub-
stantially in the manner described.

3. Tn an electric lamp, friction-rollers I P,
resting in contact with the rod R, supporting
the upper electrode, the pressure of whieli con-
tact is adjustable, substantially in the manner
described, so that by the upward or downward
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movement of said rod rotary motion is im-
parted to said rollers P P, or their equivalent,
for the purpose specified.

4. In an electriclamp, the combination of an
armature, A, of a shunt-magnet, K, with a
train of wheels, W ‘W7, in such a manner that
when the power of the shunt-magnet increases,
the armature, acting as an escapement, allows
rotation of said wheels, and when the power
of the shunt-magnet decreases the armature
acts to check such rotation, in the manner sub-
stantially as deseribed.

5. In an electric lamp, the combination, with
the electrode I, of the rod R, friction-rollers
P P/, or their equivalents, wheel W/, armature
A, acting as an escapement to said wheel, and
shunt-magnet K, all operating together as a
means of regulating and controlling the down-

ward motion or feeding of said electrode, in the
manner substantially as described.

6. In an electric lamp, the combination of
the rod R, the friction-rollers P P*, wheel W/,
armature A, and shunt-magnet K, for the pur-
pose of controlling and regulating the position
of the upper electrode, I, in the manner de-
seribed, with the armature N N, the electro-
magnet M M, for the purpose of effecting the
separation of the electrodes and maintaining
the electrode I/ in a fixed position during the
operation of the lamp.

ELIHU THOMSON,
EDWIN J. HOUSTON.

Witnesses:
J. R. MASSEY,
FRANK H. MASSEY.




