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Do all whom it may concern:

Be it known that I, Tomomas L. DENNIS, of
Newburyport, in the county of Essex-and
State of Massachusetts, have invented a new
and useful Improvement in Electric Lamps;
and I do hereby declare that the following is
a full and-exact description of the same, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
1o thereon.

In a prior application made by me (Serial
No. 76,030 of 1882) I have shown an electric
lamp in which the feed is controlled by a sin-
gle magnet in a shunt to the carbons and a re-

15 silient spring, and to that application refer-
ence is made. for the general principles in-
volved in this application.

This invention is an improvement upon the
invention shown in that case, the object hereof

20 being to provide such an arrangement of de-
vices as shall furnish an efficient and reliable
‘“starter’’ for the lamp when the current is
thrown therethrough, automatic in its action,
and also improve the feed of the carbons nec-

25 essary upon their consumption in giving the
required light. In this case I divide the wire
of the magnet into two or more sections, with
a connection between them, controlled by a
lever or key contact controlled in turn by the

30 magnet itself, so that the amount of wire of
the coil or resistanece in the magnet-cireuit is
antomatically adjusted to meet the require-
ments 'of the lamp. This is fully explained
Lereinafter, and illustrated in the drawings,

25 in which— :

Figure 1 is a froat view of the feeding dé-
vices of a lamp embodying my invention,
while Fig. 2 is a side view, partly in section,
of the same, the carbons being in their nor-

40 malinactive position; and Fig. 3, the same with
the carbons brought together to form the arc.
Figs. 4 and b are views of details of construe-
tion.  Ifig. 6 is a diagrammatic view show-
ing the circuits in the lamp. ,

45 L I/ represent the upper and lower carbons,
respectively—1L the carbon to be fed to eom-
pensate for waste, being secured in the carbon-
holder C, while the holder of I/ is not shown,
it, as well as the general framing of the lamp,

50 involving mno feature of the invention. The
upper-carbon holder, C, passes through suit-
able supports belween the legs of the magnet

[9:1

M M. The magnet M M is in a shunt-circuit
.to the carbons L I/, and is provided with ex-
tended poles m m, froni which project guide-
_pins p p for its armature A, capable of a ver-

55

.tical motion thereon, this armature being kept

normally away from these poles by any suit-
able springs, here typified by the springs ss,
placed around the pins p and between it and
the poles. The carbon-holder C is formed as
a tube, in the periphery of which is formed at a
suitable point, as shown, the elongated slot ¢.
“Within this tube is an arm or circle, D, of slight-
1y larger diameter than the interior diameter
of this tube C, so that it may clamp the sides
thereof when in proper position. The pivot
of this arm or circle passes into and through
the armature A, and supports at one end an
arm or lever, B, rigidly affixed to if, so that
both B and D move together. The outer end
of B carries an adjusting-serew, b, the end of
which is arranged to take upon the top of a
pin, P, projecting upwardly from the yoke
Y, supporting the upper ends of the magnet
M M. Thisyoke Y is shownin detailin Fig.
5. Tastened to the top of the magnet M M, it
secures its limbs in position, is provided with
a central opening, through which the holder
O passes, and end openings, throngh which
pass the poles m m. At its rear is fastened a
yvoke or support, , in which, by means of the
screws 4 or other suitable devices, the arm or
lever contact-key I is pivoted, which arm or
lever contact-key is shown in detail in Fig, 4.
This lever B should be made of non or dia
magnetic material, and is pivoted at e, above
which pivot, and in the plane of the polar ex-
tensions m m, when the lever is in position, is
thecurved yoke I, of similar material,the ends,
however, of this yoke being faced with iron,
Jf, to form armatures for the sides of the polar
extensions.

Projecting inwardly from I} are the lugs H
and G, as shown, each being beveled inwardly,
as shown at /i g, between which takes the arm
or pin «, attached to the rear of the armature
A. At its lower end this arm E carries an
electric contact, ¢, made preferably as a screw,
so that it may be adjusted therein, and adapt-
ed to take, when His in proper position, upon
the:contact ¢’ upon the frame of the lamp and
form electrical contact therewith. The coil
of the magnet m mis madein two or more sec-
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tions wound in the same direction, two heing
herein shown, distinguished for convenience
by difference in the size of wire of each, al-
thongh each may be of the same size wire.
I'rom the contact ¢” & connection leads directly
to the inner or larger wire section by a wire,
4, while from 4 o connection, 5, is made to the
smaller or outer section. The wire 1 coming
from the line connects with the frame of the
apparatus, and with lever or arm K, and with
the outer or smaller wire section, this section
being preferably of somewhat greater resist-
ance than the inner or larger wire section of
the coil. The end 2 of the larger or inner
wire section has a connection, 2, to the lower
carbon or its holder. The path of the circuits
is shown in Tig. 6, the coils of the magnet M
being there disassociated for clearness of illus-
tration, the inner or coarse or low-resistance
coil being marked 1 C, and the outer or high-
resistance eoil, O ¥, while Fr indicates arbitra-
rily the frame of the lamp. Line 1 connects
to the frame,while line 3 connects to the lower
carhon or its support. A connection, 4, leads
from ¢ ¢” to I C, whence a connection, 4, is
made to 3. From the frame isa connection, 7,
to O I, whence there is a connection, 5, to I
C. Irom this it will be seen that the magnet
M, as a unit, is in a shunt to the carbons, and
that there is a shunt through T C (T ¢ ¢/ 4 2)
to O I

The operation is as follows: Normally after
being *‘trimmed,”” asit istechnically termed—
that is, the carbons L I/ properly placed
therein, which wounld be at too great a dis-
tance to permit the formation of an arc be-
tween them, and no current passing through
the ecircuit of the lamp—the springs s s or
their equivalents force the armature A away
from the poles m m of A, The armaturc
carries with it the arm B, the weight or
gravity of whose outer end canses it to turn
on its pivot, and so turning to turn the arm
or circle D until the ends or edges of the lat-
ter impinge and bind upon the inner side of
the tube C, thereby holding the same in the
position shown in Ifigs. 1 and 2—that is, with
the carbons L I/ too far removed to make an
are effective for the production of light. In
this condition the contact ¢ on B is in contact
with ¢”; 80 as to form a civeuit, L B ¢’ ¢’ 4, the
inner coarse coil, (I Cin Fig. 6,)2, to line 3.
If; now,the current be turned on, it first passes
through this cirenit, causing the coil I C to

5 magnetize the poles m strongly, whereupon A

is attracted. Asit moves down it earries the
arm I3 until b strikes upon P, whereupon the
movement of the outer end of B is arrested,
its inner end, however, attached to the axis or
pivot of D, continuing in motion, so that D is
released from impingement with C, allowing
2 and the carbon attached thereto to fall by
their gravity until the carbons contact or about
contact. Atthesametimehasheenmovedso
that the connection ¢’ ¢” is broken, breaking
the shunt 4 1 C2 to O I and throwing O I

Jnto cireuit with I C, increasing largely the

resistance of the magnet-cireuit, whieh is now
7TOT5I02Iline 3. Thisincrease of resist:
ance causes a weakening of attraetive forcein
the magnet, and, owing to the resilience of
the springs, there is a slight rebound of A,
causing the upper earbon, 1, to be lifted suffi-
ciently to form the requisite arc. There is,
however, sufficient magnetism in the polar ex-
tensions exerted on f/ to hold B in position
to keep the connections ¢ ¢” broken until the
entire or line circuit Le absolutely broken,
when It would be released and the cirenits re-
stored to their original condition.

It1s to beunderstood that therelative Iength
of « and the distance apart of beveled sur-
faces 2 g is such that A may have some con-
siderable play without ¢ impinging on either,
it being necessary that A shall go to its ex-
treme limit of motion in either direction be:
fore ¢ takes upon either. So long, then, as
carrent flows through 1, lamp, to 3, the arma-
ture will be held in some position intermedi-
ate of'its extremes of movement and the con-
uection €' ¢” remain broken, while the posi-
tion of A within such intermediate limits will
be determined by the relative amounts of cur-
rent in the eirenits 7 M 2 and L I/, which in
turn will depend upon their relative resist-
ances, that in L I/ increasing as the carbon is
consumed, more current passing through MM,
and calling the feeding mechanisminto opera-
tion. This arrangement makes an exceeding-
ly effective ‘““starter’” (as it may be termed)
for a single-magnet arc-lamp, the magnet be-
ing of low resistance to start the lamp, then
starting immediately and automatically chang-
ing the magnet to one of high resistance, so as
to throw normally through the earbons the
greatest possible percentage of the current.

Having thus deseribed my invention, what I
claim, and desire to secure by Letters Patent,
is—

1. A magnet for controlling the feed of an
electric lamp, having its coil formed of sec-
tions wound in the same direction, in combi-
nation with means controlled Dy its armature
for forming a shunt-cireuit around a portion
of said coils, substantially as set fortl.,

2. The combination, with the magnet and
itsmain armature, controlling the stop or clutch
mechanism of the feeding carbon-carrier, of o
key controlled by said main armature and salb-
sidiary armatures carried by said key and op-
erated on by the magnet to assist the main ar-
mature in its action upon said key, substan-
tially as set forth.

3. The combination of the magnet, its ar-
mature, and the key or lever provided with
the beveled surfaces arranged to be acted on
by the armature, substantially as set forth.

4. The combination, with the magnet, of the
key or lever provided with srbsidiary arma-
tures, and with the lugs or arms arranged and
adapted to be acted on by the main armature
of the maguet, substantially as set forth.

5. In an electric lamp, the combination,
with the feeding mechanism for controlling
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the movement of the carbous, of a single mag-
net placed in a shunt-cireuit to the carbonb
and formed of a low-resistance section and a
high-resistance section and a shunt- circuit
connection, the first section adapted to actas
a shunt to the second section when the lamp
is mot in action, and means controlled by the
armature of the magnet to break the shunt-
connection around the high-resistance section
when the lamyp is put in operation, and there-
by increase.the resistance of the slmnt circuit
LOllt‘llDll]“ the- magnet, substantially as set
forth.

6. In an electric lamp, the combination of
a single magnet controlling the feed thereof,
and nnde in two sections coiled in the same
direction, one of low resistance and one of
high resistance relatively to each other, and
placed in a shant-cireuit to the carbons, an ar-

_mature for said magnet, and a lever arm or

key,and suitable contacts or connectionsthere-
for, controlled by the armature, and control-
hno in turn the shunting out of cirenit the
luoh resistance section when thelamp isnot in
opemtlon and the throwinginto circuit thereof
when the lamp is in operdtlon 80 as to vary
and control the relative resistances of the car-
bon-cireuit and the shunt-cirenit through the
nnonet substantially as set forth.

In'an electric lamp, the combination of
a 1mgnet controlling the feed mechanism, made
with high and low resistance sections of coil
rehtlvely to each other, and means controlled
by the armature thereof for normally, when

the circuit is not complete or is broken, shunt-
ing out the high-resistance section and auto-
matically breakmo the shuntwhile the cirenit
is complete, substantiwlly as set forth.

8. The combmatlon of the lever or key E,
yoke I, polar extensions m m, and magnet WI
substzmtlally as set forth.

The combination of the lever or key L,
pronded with lugs or projections H G, hav-
ing beveled f'tces I g, armature A, h‘Wlng arm
or pin «, and magnet M, subst’mtnlly as seb
f01 th

The combination of the magnet M, hav-
ing coﬂs O T and I G, the key T, and connec-
thl]S 2457, subshntnllv as set forth

11. Inan electrlc lamp having a single mag-
net controlling the feed mechanism therefcu
the magnet belno made of high and low re-
s1stance sectlons relatively to eweh other, the
combination of a main-line circuit, cncmt—
connections therefrom through the carbons a
shunt-eircuit around the carbons and through
the magnet, and a circuit through the low-re-
smtance section, which is a shunt cireuit
to the circuit through the high-resistance sec-
tion, and means for automatlcally controlling
the last-named shunt-cireuit, substantially as
set forth.

This specification signed aund witnessed this
25th day of September, 1883,

THOMAS L. DENNIS.
Witnesses:
W. C. LAy GA\
L. A. Dicx.
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