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To all whom it may concern:

Be it known that I, Isaac W. HEYSINGER,
of Philadelplita, in the county of Philadel-
phia and State of Pennsylvania, have made
certaln new and valuable Improvements in
Iilectric Incandescent Lamps and Attach-
ments, of which the following is a full, clear,
and exact description, reference being had to
the drawings accompanying and forming a
part of this specification, in which—

Figure 1 1s a vertical transverse section
through a lamp and holder embodying my in-
vention, and showing, also, the key O. TIios.
2, 2% 2° and 2° are views from Dbeneath the
lamp, showing the arrangement of the flexible
current-connections. Figs. 3 and 3® are ver-
tical sections of the rheostatic lamp-stand ap-
plied to table use.  Tig, 3*isa cross-section of
Fig. 3 through the shide R". Figs. 4 and 4»
are nearly similar views of a stand having a
double rod of carbon to multiply the adjust-
able resistances. Fig. 5 is a side view of a
lamp, current-arrester, and adjustable resist-
ance-rod, showing my invention as applied to
a wall-bracket. Ifig. 61sa view similar to Hig,
1, except that a fixed joint 1s used instead of
a ball-and-socket joint. Fig. 7isa perspective
view of the current-arresting key which turns
on or off the electricity from the lamp. Tigs.
8, 8%, 8", 8 show the arrangement of the dupli-
cate carboun filaments in various ways.

The lettering 1n all the figures is uniform.

The first part of my invention consists in

providing the glass bulb or body,which in an.

incandescent electric lamp is exhausted of air
and contains the illuminating carbon filament

~or filaments, with a spherical neck beneath,
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through which neck pass the positive and neg-
ative conducting wires to supply the carbon
filament with electricity, and fitting the said
spherical neck to an oppositely-concaved hold-
er, the concavities of the two sides being closed
upon the spherical neck, so as to give a ball-
and-socket motion and permit the lamp to be
rotated upon the said ball-and-socket joint, so
as to defleet the same from an axial line, and
insoapplyingtheconducting-wiresof the lamp
to the holder that connection shall not be nee-
essarily broken when the lamp is tilted to onc

5o side or the other upon saida joint.
The second part of my invention relates to
the specific mechanical devices by whieh I
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malke the lamp detachable from its sccket, in
which I use a vertieally-cleft holder for the
neck of said lamp, the inner sides of the op-
posite segments being provided with internal
conducting-surfaces and the outside of the
neck with conducting-surfaces connected with
the carbon filament or filaments, the said con-
ducting-surfaces of the lamp and of the holder
being held in apposition by the drawing to-
gether of the cleft opposite sides of the holder
against the said neck, and also in the use of
mechaniecal means for insuring this contact to
complete the circuit in the lamp.

The third part of my invention consists in
providing an electric incandescent lamp, con-
sisting of an exhausted bulb elongated in its
axial direction, having one end devoted to
the radiation of light from a looped or horse-
shoe-shaped carbon filament, the said filament
doubled upon itself so that the positive and
negative connecting-wires shall enter the bulb
at the same end of the bulb side by side, with
more than one carbon filament extending from
the same neck up into the body of the lamp,
the loops at the bent ends of the horseshoe
crossing each other without contact, and the
negative conneetion passing out at the said
neck alongside the positive connection, so that
connection may be made from a single socket
with any carbon in the series of those con-
tained within the body of the lamip, and also
in making the said lamp thus provided with
a multiple series of carbons readily detachable
from 1its socket, so that any carbon in the se-
ries may be pub into cireuit and any other

thrown out of circuit, and the said earbons

may be made Incandescent either by parallel
currents or 1n series, as may be desired; also,
1 the special construetion of the condueting-
wires of the said filaments where they project
from the said neck, whereby the same may be
bent by hand into various positions, in which,
when the said lamp is inserted in its socket,
one, all, or none of the carbons may be in eir-
cuit, as may be desired. |

The fourth part of my invention consists in
the construction of a special rheostat, which
L use with my lamp to regulate the intensity
of the light, and which consists of one or more
rods of carbon and one or more parallel con-
dueting wires or rods extending up to the lamp

from a stand, bracket, or other support, and
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having aslide of condueting material adapted |

to be moved longitudinally along thesaid car-
bon-registance rod or rods, so as to bring a
oreater or less length of the same into the cir-

cult the said shde being electrically connected
Wlth one of the ¢o nductmg wires of the main
supply systemi preferably through a parallel
conducting rod extending from the wireof the
main (31rcu1b alongside the carbon rod or rods,

the slide serving as a movable bridge {o con-
nect the condueting rod or strip and the car-
bon - resistance rod or two carbon rods to-
gether, so that as the said slide 1s moved to or

fro along the same it will cut out or insert more.

or less of the said resistanee rod or rods, the
current being thus differentially regulated as
the slide is moved along the rod, the slide be-

~ing connected with a thumb- plece preferably

20

25

to opemte the same; also, in providing, when
desired, a duplicate return-wire, one part con-
tinuouns "and one part sectionally divided, and
connecting the same by a sliding blldge S0
that, dlﬂ’erent carbon filaments bemn* connected
W 11311 the different sections, as the eut -off slide
is moved to or fro, it will cut out or insert the

~ carbon filaments of the lamp successively with
“relation to the circull, and in the special con-
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struction and arrangement of the parts, as will

be hereinafter deseribed.

The fifth part of my invention consists in
the use of a current arresting or supplying
key, which controls the insertion of the lamp

in the e¢ircuit, in which the key 18 provided

with a sectionally-angular periphery and a
spring contact-piece Iestmﬂ* agalnst the angu-

lar sides of the key altelnqtely, the said sides
being so constructed that one face will hold
the spring-piece in contact with a circuit-wire
and complete the circuit, and, when the key 1s
partially rotated, a sneceedmn face, lying
nearer the axis ot the key, will cause or allow
the spring contact-plece to be withdrawn, so
as to cut the lamp out of ¢ireunit, the rotatmn
of the key alternately breaking or making cou-

tact, and also the special coustructlon herem-

at’ter described.

Referring to the drawings, in Ifig. 1isshown

an ovoidal glass bulb, having a contracted
part, A? below, and expanded beneath the
neck to form a near ly spherical body, cut away
transversely below and hollow within, having

- hermetically sealed within it, to 163 lower pe-
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riphery, the internal tube, G,;, which extends
up through the neck and At its upper end has
anumber “of platinum wires hermetically sealed
through the same,so as to project into the bulb
A above and AlS0 project below Into the cav-
ity of the tube C, which is open from beneath,
where its outer margin has been fused fast to
the 1Qwer edge of B.

~To the upper ends of the platinum wires are
attached, at ¢ ¢ ¢’ ¢/, carbon filaments, which
extend up into ‘the body of the bulb A and
are bent back in the form of a hOISeShoe (s0
called,) so that the opposite ends of each fila-
ment have their terminals presenting into the

'Sldes of the sanie.

389,888

A. In Tig. 11show two of these horseshoé
shaped ﬁlaments which occupy vertical planes
at right angles to cach other, so that their ter-

minal wires d d d’ d would present at the four
corners of a square figure, when looked at fromn
beneath the neck B, as is clearly shown 1in
Fig. 8. In Fig. 8" Ishow three such filaments,

aud in Fig. S four, occupying 111tersectmu*
vertical plu_ues thelr terminals forming the

angles of a regular polygon in each case, hav-

ing the posnwe and negative polesat op-poslte
In I‘la 8¢ I show these
multiple filaments arranged in the same plane;
but I do not counsider this position of the fila-
ments so good for general use, thongh 1t may
have certain ad vantwes for Specml purposes,
as will be hereumfter explained.

The platinum wires (see Iigs. 1 and 6) 1n-
side the tube C are soldered or otherwise at-
tached to flat strips of copper, P N P’ N’,
which are made comparatively broad, but
very thin and non elastic, so that they may
be readily bentinwardor outward. They pro-

ject from the lower or open end of €, around

the sides of the tube, and 1 usually fill the
open tube C with an ingulating and heat-re-
sisting substance, as shown at V IFig. 6,which
serves to hold the {lat copper sbups In place
without contact, and also forms a seat for the
little piece of bent wire M, (see I'igs. 2, 2°, 2°
and 6,) which holds the copper strips when
not in use. Instead of this c¢lip M, 1 some-
times bend the flat strips of copper together;
or if they are quite inelastic they will lie flat
of themselves, though some slight elasticity
is found in all copper, and 15 useful in 1nsur-

ing accurate contact when the strips are bent
oub to complete the circuit. The strips of
copper P N, thus projecting to a considerable
distance from the open end of C, are all bent
inward to overlap each other, as shown 1n
IFigs. 2 and 2°, and the clip or turn-button M
holds them flat against the insulating sub-
stance V, Fig. 6, which fills the tube C, ex-
ceptthe twooppositestrips P N,which arebent
outward and upward around the lower part
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of the neck B, as shown in Figs. 1 and 6.

“When these are put into a suitable clamp, as
the neck is inserted therein contact will be

made with any contact-pieces on the inside of
said clamp, and a carrent will pass through
one jaw of the clamp, through P d ¢ D, and
back through N, and find exit through the op-
posite Jaw.
isshown in Ifig. 1. It consists of an elongated
tube, of vulcanite or other suitable substance,
properly insulated, which is split vertically on
the two opposite sules, asshownin Ifigs, 2, 2%
and 2". This vertical cleft extends down far
enough to allow the sides to open and close,
and the opposite jaws at their apper ends are
concaved to {it the sphere of the neck IB. At
F, Figs. 1 and 6, is a slide or screw collar,
which engages with a tapered screw upon the
holder I, so that as the collar is serewed up
or down it will bring the opposite jaws B E

neck B, which occupies one end of the bulb | firmly together, or allow them o be opened to

115

The construction of this holder
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admit the neck B of thelamp A. On the con-
cave 1nner sides of these adjustable jaws Ii IF
are conducting-strips G G, (see Figs. 1, 6, 2,
20 and 2",) which eftend down vertlcally
through the holder, but are insulated from

each other, being firmly secured to the inner

sides of theopposite jaws and preferably con-
caved to conform to the internal curvatures.
I usually form my vulcanite holder uponthese

as a core or part of the core iu the process of

manufacture. Atthe lower parts of these con-
ductors G G’ connection is made with the elec-
tric-supply service. It is now obvious thatif
the lamp A be inseried by its neck B into the
socket 1%, and the collar I be serewed up,
the jaws will be brought down upon the
spherical neck B, and the flat strips P N,lying
upon the outer and under sides of the said
neck, will be foreibly compressed against the
inner sides of the counductors G &/, and the
lamp will be put into the cireuit if thesupp]}
wires are charged with electricity.

It is also evident that the lamp-body A may
be tipped to one side or the other, so as to
stand at various angles with its support with-
out breaking electric contact, and also that an
accidental blow, which would break the glass
body of a fixed lamp, would merely push the
present one aside in its ball-and-socket joint.
When the carbon filament D, Fig. 1, has been
exhaunsted or broken, agis shown at yin Fig. 6,
it will only be necessary to turn down the eol-
lar ¥, take out the lamp, bend the flat strips
P N’ outward, aund reinsert the lamp, when
the filament D will take the place of the ex-
hausted carbon, and the life-time of the lamp
will be doubled. So, also, with the carbons
D*and D°, Fig. 8, to whatever number the
lamp may contain. As the carbons are ex-
ceedingly thin, the loss of light by mutual ob-
struection 1s practically imperceptible, espe-
cially as their glossy surfaces reflect a large
proportion of the light thrown upon then.
Since the insertion of the ilaments is an ex-
tremely small part of the total cost of an in-
candescent electric lamyp, with its cost of ma-
terial, except the carbons and wires, the ma-
nipulations, testings, &c.,and bulk and weight,
the same whether one or more carbons be used,
and since the most serious inconvenience in
incandescent lighting 18 now the loss of lamps
by exhaustion, 1t will be readily seen that the
lamp herein described presents many advan-
tages in usc.

The copper strips P N P’ N’ 12 N2 may also be
used 1n other ways, as shown in Figs. 2, 2%, and
2°. In Fig. 2 theclefts between the jaws I E?,
and more especially between the coneave con-
ductors G GG,are much enlarged. Insuch con-
straoction the lamp A can be turned down lat-
erally to a right angle with iis original axis,
and thestrips P N and P’ N 'may be left turned

outward, as shown in Fig. 6, only P’ and N’ |

being in contact with G and G/, so that a rota-
tion of the lamp A 1n 1tgsocket will bring into
circuit the opposite strips, P N; but as it is
often desirable to change the plane of the car-

]

bon without disturbing the contacts I usually
prefer to make G G’ large enough to allow for
such tarning of the lamp in its socket.

In Fig. 2* P N and I’ N" are both in paral-

lel circuit, which will double the volume of

light, bat leave no spare carbon, while in Fig,
9% the strips P IN P" N" are so bent as to pub
the two carbons D and D’ into circuit at the
same time, butin series, so as to double the re
sistance and correspondingly diminish the in-
{ensity of the incandescence. The flexibility
and J(]]llSLdbl]lt}’ of the strips I’ N P" N’ I? N,
&c.. permit various modifications, which will
readily Suggest themselves when desired.

In Fig.6 1sshown alamp substantially simi-
lar to tlmt shown 1n ¥ig. 1, except that the
ball-and socket joint has heen replaced by a
cylindrical neck, B, and socket I E? and a
bead, I3, formed upon the cylinder B to corre.
spond with an internal groove In the jaws.
This will hold the lamp securely in one posi-
tion, which, for many purposes, may be desir-
able. Isometimesalso dispense with the bead
B’, and hold the neck in ifs socket by a secure
clamping alone of the screw . It isseen that
when the collar i1s withdrawn the jaws stand
apart to give ready entrance to the neck of
the lamp. Of course they may be partially ¢
closed when the collar is withdrawn; but I
prefer to have them stand apart nntil bron oght
together by the movement of the collar along
their external sides.

1t will be seen that my lamp is made en-
tirely of glass, fused into one body, except
the insulating substance V in the open tube
C, which may be dispensed, with if desired.
The neck, however, may be made separately
and afterward attached, though in the form
shown 1% 18 cheaper to make, lighter, less
liable to heat, and movre sightly and desirable.

1t may be well to state that should the car-
bons accidentally touch no short - cireuiting
would result 1f all the insulationsare pmfect
as the extra carbons are entirely cut out, and
one or the other poles, P I P*or N N” N*, may
be permanently in contact with each other
without interference, the current merely pass-
ing over the carbon hfwmg both polesin con-
tact; but 1t 1s practically muach better to keep
them separate to avoid accidents of insulation,
and for other reasons.

In Fig. 3 1s shown astand upon a table, and
in Ifig. 5 a branch arm extending out from a
wall, both of which are adapted for use with
my improved lamp by their comtmetien, aS
will be now ex }Luned In Figs. 3, 3%, and 4
the lamp-stand rests by its base R upon a fa-
ble, and has an upright, R, to the upper end
of which the lamp support or socket R° E is
attached. (Seelig. 3*) Theupright IR is pref-
erably hollow, like a tube, slotted longitudi-
nally, Ifig. S", and to the conecave inner sides
are attached on opposite sidesof the tube two
longitudinally-extended conduectiny strips or

rods, R* I¥’, one of which is altached at its

lower end to the positive supply-wire of the
| circuit, but disconnected at the top, and the
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other to the negative wire of the Supﬁly-ci1'~ |

cuit at one end and to the negative pole of the
carbon of the lamp at the other. Occupying
the middle of the tube is a rod of carbon, R/,
electrically connected atitsupper end, R’, with
the positive pole of the lamp, but not in con-
tact with the strips R* R’ at any part of its
length. Clasping this carbon rod R’ on the
two sides are two curved spring-fingers of con-
ducting metal, R" R", which arefree at oneend
but soldered or riveted together at their oppo-
siteends, where thecombined ends passthrough
the slot and are attached to the thumb piece
or slide shown in Figs. 3, 3 and 3" as a ring
encireling thetubeliketheslideofa propelling-
pencil and in Figs. 4, 4%, and 5 as a later-
ally - projecting stud or plate, R, To the
spring-piece of R'" R" is also attached a third
flat spring, R*, which, instead of clamping in-

ward against the carbon rod R, springs ount-

ward to slide along in contact with the posi-
tive strip R?. 1t is now obvious that a cur-
rent passing up the strip R, which 1s a good
conductor, will cross over the bridge formed
by the springs R” R" R" to the carbonrod R/,
which forms its only outlet, the conducting-
strip being insulated at the top and the car-
bon rod at the bottom. On reaching the ear-
bon rod R’ it will flow up through the same
with a resistance proportionate to the length
of carbon in the ecircuit—that 1s to say,

when the slide RY is at the upper end of the |

support the contact of the springs R" R
will be with the metal #° of the terminal R,
and the current will pass with ounly the resist-
ance of a copper conductor; but as the slide
RY is slipped downward thesprings R" R" R"
will slide along the contacts R* R, gradually
lengthening the carbon rod in the circulb un-
til, when the slide has reached the base R/,
the whole carbon rod will resist the passage
of the current, and thelamp above will be ex-
tinguished or have its illumination greatly
diminished, in accordance with the length and
thickness of the carbon rod R/.

I usually use a simple arc-light earbon,hav-
ing, however,no metallie surface, which makes
a cheap and effective registance. The eye
readily determines the proportionate move-
ments of the slide without the use of an index
or other indication, as half-way down means
half the quautity of electricity,and in the same
proportion for other distances. 1 show at R’
a light coiled spring, which rests against the
under side of the springs R" R", so that on
a lamp-stand the upward pull of theslide may
not tip over the lamp, and when I use such
spring R’, I usually notch one side of the slot
at ¢t ¢t 1t &e., and provide a smail spring,
R* Tigs. 3 and 3", which,by impinging against
the opposite side of theslot,will serve to twist
the thumb-piece R and throw the stop R
into the catches »',from which it 1s disengaged
by a slight rotation of the thumb plece R”
upon the rod R’; but in Figs. 3% 4, and 5 1 do
not use such spring IR’, but rely on the friction
of the springs R" R

there are blocks or sections in R°.

In Figs. 4 and 4* I show two carbon rods,
R’ R®, and the course of the current is shown
in Fig. 4. It passes up from the block R’ into
the rod R/, crosses over the bridge R" r** RY,
down rod R, and then turns and passes up the
copper rod or strip R',through the connection

R"™. The negative current returns through R".

The carbon rods are insulated above at R°, and
their connections are insulated below. I'he
case of the stand is not shown in Fig. 4. It

will be seen that each movement of the slide

RYin Fig. 4 doubles the insertion of the re-

sistance-bars R R”.

Instead of two rods I sometimes use three,
four, or more, and I use this sliding rheostat
for other purposes besides the regulation of
electric lamps, and I vary the construction at
pleasure without departing from the princi-
ples herein explained.

The heat due to resistance of the current
passes off by the atmosphere through the slots
in which the slides reciprocate. The negative
conducting - wire of this regualator 1 make
either single, as shown in Fig. 4, or double,as
shown in Figs: 3* and 3*. When made double,
one side, R?, Fig. 3% is made continuous from
eud to end,and is electrically connected below
with the negative supply-wire of the circuit
K, and insulated above by the insulating-
block R? and the parallel wire or strip R* is
divided into sections B* R* R* R, each of which

 is insulated by attachment to the insulating-
support R, and each of which is connected

electrically with the negative jaw of the lamp-
holder E?, which contains a eonductor divided
Iinto as many separately-insalated segments as
In Fig, 29
will be seen four of these segments,all marked
G’. In Fig. 5* the outside wires N N’ N? N*
represent these connections; bub In practice
they are not such external wires, but are in-
ternal strips not visible, being shown as they
are in the figure to render thedescription more
clear. These strips, one continuous, R’, and
one divided, R, are connected by atransverse
spring slide or bridge, R, and this extends to
the ountside of the case IR by a projection, R,
and a stud, R, (see Fig. 3",) or the projection
may be a ring, as shown in Fig. 3~

The little spring-slide R, as shown in Fig.
3", may pass through the ring RY, its motion
being independent of R'; or, 1f constructed as
shown in Fig. 3%, the ring R" cannot be moved
down without carrying before it the resist-
ance-slide R". The lamp shown 1n Higs. &2
and 5 contains a number of carbon filaments,
arranged in the same plane, as shown in Fig.
8°. The carbon filaments, however, are each
one-fourth shorter than the next outer one, so
that each will present one-fourth less resist-
ance—approximatelyspeaking, of course. It

will now be seen that if D, Fig. 3%, 1s connected
by its negative pole with N and the upper
section of R, D" with N" and the next lower
section of Y, D?* with N*and the next section
of R*, and D° with N° and the lower section
| of B, when the sliding bridge R* is pushed
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down it will successively bring D, D', D% and
D? into circuit, and the inecandescence will ap-
pear 1n each filament successively and disap-
pear In the same order, and as the slide R ig
run up or down it will, so to speak, run the
gamut of illumination through all the fila-
ments; but as the slide R™ is ran down it will
correspondingly insert resistances. If then
bhe slide R", Fig. 3% be moved down, it will
carry before it the resistance-slide 3", and the
light in the outside filament will gradually di-
minish until the bridge R® has passed onto
the second section of RY, when the incandes-
cence will be transferred to the second fila-
ment, and the outer one will cease to glow;
but the second filament is shorter than the
outer one just in proportion tothe current cut
out by the interposed resistance of s hence,
the second filament will glow with an equally
bright light, but thelight will be much smaller.
As the slides pass down over the next break
In RY another filament, D?, still shorter, will
be brought into cireuit with the same bright-
ness, but smaller size, until at last when the
whole carbon rod, or nearly the whole, is in-
serted, the incandescence will be in the little
central loop, D% which may be no bigger than
a spark. Astheslidesare moved up together,
the process will be repeated until the full
power of the current is obtained in the outer
filament. 1If the slide RY, Wig. 3% is left be-
hind and the slide R moved, the same fila-
ment will continue to glow, but with a grad-
nally-diminished brilliancy, as theslide R" de-
cends; or if, as in T'ig. 3", the thumb-piece
R™ be passed under the ring R and moved
down, the current will be shifted to the aif-
ferent filaments successively, but the strength
of the current will remain the same, so that
each carbon filament, as it is shorter in length,
will glow more strongly. It will be seen that
the resistances are inserted at the positive
poie, but the sectional current-shifter is in the
negative branch; but these may be reversed, if
desired, or both may be put into one side or
the other. When the strips R* R’ R* are at-
tached to the inside wall of the case R, (see
Fig. 3" ) the whole case, of course, should be
made of vulcanite, ebonite, or other insulat-
Ing material to avoid deflection or short-ecir-
cuiting of the current.

In IFig. 5 is shown a wall bracket lamp hay-

1ng the resistance-slide R" and shifting-slide.

R, the mechanism above deseribed being con-
tained within the tube R, access to the inte-
rior of which is had through the longitudinal
slot, as seen in front of the tube in the figare.
The current is instantly turned on or off by
by means of the cut-off or enrrent-arrester O
which I will now describe. |

In Fig. 1 the parts are seen in vertical sec-
tion, in Iig. 6 partly in outline, and the key
O is shown in perspective in Fig. 7. Refer-
ring to Fig. 1, the conducting-strip, which
lines the concave side of the jaw B and males

}

contact with the pole P of the carbon D, is

*

those O.

prolonged downward to form part of a flat
spring, (), which projects out into the body
of the tube . At the pointwhere thisspring
would strike the tube I, if bent backward
against the inside thereof, is a contact-piece,
H, which is connected with the pole J of the
circuit. In Fig. 6 thisspring G*is shown thus
bent back, so that contact is made and the
current passes through the filament D’ of that
igure. To operate this spring G*, I use a ro-
tating key, O, which is passed transversely
through the tube B and fitted to rotate there-
in, the axis of the key being parallel with the
flat side of G°. An easy way to seat this key
1s t0 havethe clefts T I¥* of the socket extend
downward to cut into the circles occupied by
O° OY Tig. 7, so that when the serew-collar If
1s turned down the jaws I I* may be pulled
apart to open the holes EY, Fig. 1, and allow
the key O to be inserted, the headed pinion
0" O" being caught by the springing together
of the jaws, and the collar F, when serewed up
slightly, will hold the key securely in place.
The key O, or at least its thumb piece, should
be of insulating material—vuleanite, for in-
stance. Against the side of this key, within
the tube Ii, the spring G* engages. At this
part the stem of the key is made rectangular
1n cross-section, though another form of poly-
gon will serve; but I provide a stem of rect-
angular section having its sides O’ longer than
I also round the corners somewhat.
When the key is turned, sc that its long side
O’ isin contact with the spring G? the spring
will lie much nearer the middle line of the
tube E than when its short side G is presented
tothe spring. So whenthe key is turned into
the position shown in Ifig. 6, which corre-
sponds to a gas-key with the gas turned on,
the spring G° will have its end firmly com-
pressed against the contact-piece I, and the
curreny of electricity will be turned on: but
a quarter-revolution of O will bring the long
side of the rectangle against the spring, and
the spring will then by its own elasticity
spring back from H and contact will be broken.
Another quarter-turn will complete the cir-
cuit, and another quarter-turn eut it off, and
so on in either direction alternately.

As shown in FFigs. 1 and 6, I make this con-
tact-plate H with a broad, flat, internal face,
against which the free end of the flat spring

- G* is compressed and bent under pressure, so

that when released the disconnection will be
gradual until contactis finally broken, whereby
a gradually-increasing resistanceis interposed
and sparking is toa considerable extent avoid-
ed. The flat- faced spring % also resting
against the contracted neck O O of the key,
between the enlarged journals O° GY, holds the
key in place initssocket as the different faces
of the neck rotate against the same.

It will be seen that the key cannot get out
of order by rotating it in a wrong manner,
and that any turn will serve equally well,
while the spring Gi* not only carries or breaks
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the carrent, but also, by its pressurc against
the flat sides of the key, makes it move in a

~quiek, positive way and holds it securely in
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any position to which it may be turned.
While the strip G is thus adapted to make

or break circuit, the opposite strip or strips

(" extend down continuously to I, Ifigs. 1 and
G, and connect with I, as shown.

In myinvention I do not rigidly confine my-
self to the specific construction herein given,
but modify the sameas circumstances may re-
quire in each particular case, without depart-
ing fromtheprinciplesherein shown,described,
and claimed. o |

Having now deseribed my invention, what 1
claim, and desire to secure by Letters Patent,
18— |

1. An eleetrie incandeseent lamp consisting

~of an exhausted glass bulb contracted at one

end and provided with an enlarged spherical
neck below said confraction; said neck inte-
oral with said exhausted bulb, through which
said neck pass into the body of thelamp cur-
rent - conducting wires hermetically sealed
therein, said wires supporting the extremities
of the carbon filaments within said lamp and
adapted to be connected electrieally with an
electric cirveuit, in combination with a spheri-
cally-conecave socket fitted to said spherical
neck of said exhausted bulb, said sockeb pro-

vided with expanded internal conduactors in

an electrie circait, and said current-conduact-
ing wires of said bulb externally connected

with said expanded conductors within said

socket, the upper margin of said socket and
the lower surface of said exhausted bulb hav-
ing sufficient space between to permit said
bulb to be laterally deflected in sald socketf,

upon said socket as a pivot, said bulb seated

in said socket by said spherical neck 1ntegral
therewith, substantially as and for the pur-
poses described.

2. In combination with an eleciric Incan-
descent lamp having exhaunsted bulb A, ta-
pered atone end toa contraction, A®and having
the spherical neck B attached tosaid contrac-
tion, and provided with an inwardly-extended
closed tube or chamber, O, hermetically sealed
to the body of said lamp, and with two or more
pairs of conducting-wires, d d d’ &', extended
into the same, and supporting two or more
horeshoe-shaped carbon filameats, D D', with-
in said bulb A, occupying intersecting verti-
cal planes, and two or more pairs of conduct-
ors, P N P’ N’, outside said lamp, occupying
similar intersecting planes,adapted to be elec-
trically-connected with the supply-wires of a
circuit, the holder I, having opposite spher-
ically concave jaws I I, provided, respect-
ively,with spherically-concave and internally-
smooth-faced positive and negative contacts
G and G/, connected with said circuit and
adapted to engage with the conductors P N I

* N’ when the lamp is inserted with its neck In
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said socket, the said concave jaws adapted to
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and hold the same in various positions of ad-
justment without disconnecting said contacts,
and,by the rotation of said lamp in said sockeb
without removing the same, to insert a new 7o
carbon filament presenting the same plane ot
ineandescence, substantially as deseribed.

3. The lamp-body A, exhausted of air and
- baving carbon filaments within the same elec-
trically connected externally with the flat 75
| flexible conducting strips P N, projecting from
the lower end of thesupporting-neck B of said
lamp body A, in combination with a. hollow
socket, E, consisting of opposite Jaws J D O
separated from each other by vertical clefts 8o
E* F’, to permit the same to open and to
be closed upon the said neck B to grasp and
hold the same, said jaws E' E* having contact-
pieces G G’ upon their inner faces, adapted to
engage with the strips P N when the same &;
have been bent outward aronnd the free edges
of the neck B, and said neck inserted 1n said
socket, together with the collar I,adapted by
its motion upon thesocket I8 to cause thesaid .
jaws to grasp or release the said neecl B, sub- 9o
stantially as described. |

4. An electric incandescent lamp having
an exhaunsted glass bulb, free at its upper end
and supported by a single projecting neck be-
low, adapted to besupported by a socket elec- g5
trically eonnected with the opposite wires of
an clectric eircuit having two or more curved
carbon filaments extended up-into the body of
said lamp, and connected with two or more
pairs of terminal conducting-strips extended 1co
through said neck and projecting therefrom,
said terminals being flexible, substantially in-
clastie, and adapted to be flexed outward and
around the edge of said neck to make contact
with the external terminal -conductors of an 105
electric cireuit, said strips of said lamp vot in
contact folded inward to prevent contact with
gaid conductors of said electric circuit, sub-
stantially as and for the purposes described.

5. In combination with the bulb A, neck B, 110
and chamber C, filled with insulating material
V. the flat soft-metal conducting-strips P N
P’ N’,projecting externally from said neck and
- internally connected with the ends of tne car-
bon filaments D D/, two of said strips bent out- 115
ward to make connection with the wires of an
electric cireuit; and the otherstrips folded in-
ward out of contact and held in place by the
clip M, substantially as deseribed.
"~ 6. The socket-piece E of an electric lamp 120
having jaws I’ ¥, separated from each other
by the vertical clefts I Ii%,sald clefts extended
downward into the cirenlar opening O of
said socket-piece, in which the key O1is trans-
versely seated and rotated upon its axis, In 125
combination with said key O,having enlarged
head O, and contracted neck OF so that said
key may be inserted in said seat when said
jaws are spread apart and held securely
place when the same are brought together, and 130
held in place by suitable clamping mechanism,

be closed upon said spherical neck and clamyp i substantially as described.




7. The transversely-polygonal clectric ey | resistance R and by the opposite poles, N N’
O 0, said key composed of insulating mate- | N* N* with the sectionally-divided conduetor
rial, having thumb-piece O enlarged .¢cylin- | RY, the wholeso constructed and connected that
drical journals O” 0%, and contracted neck OO, | when the slides R" R* are moved along the 7o
g uniting said journals, the whole adapted to | conductors R® R* the resistance will be in-
be inserted in its seat in the lamp-support E | ereased or diminished by the Insertion of a
through a transverse eylindrical socket in the greater or less resistance-rod, and a new fila-
same, sald key journaled to rotate upon 1ts | ment of éorresl,mndiugly less or greaterlength
axis in said support B, in combination with | or conducting power will be inserted in the 75
the conducting-spring G, bearing against the | cirenit as the slide I passes from onescetion
contracted neck of said key and operating to | of R* to another and the preceding filament be
hold the same in place and to make or break | cut out, substantially as hercin shown and de-
electric contact as the said key is rotated, sub- | seribed. |
stantially as deseribed. 11. In combination with an e¢lectric-lamp Sc
15 8. The resistance stand or bracket consist- support, 14, having opposite insulated grasp-
Ing of a hollow case, R, of insulating sab- | ing-jaws, I I2%, adapted to hold the lamp-body
stance, slotted longitndinally at one side, R®, | A, said jaws provided with vertical conductors
having within said case a longitudinal resist- | G ', extended downward upon opposite sides
ance-rod of carbon, R/, electrically connected | of said support from the said jaws I Ii° tothe S35
at 1° R’ with one wire of an electric cireuit, | wires J K of an electric circuit, one of said
sald hollow ease being provided inside withan | vertical conductors, G, formed into a spring,
clongated conducting-strip, R2 parallel with | (%, of conducting material adapted to make or
R’ and separated therefrom, said strip con- | break connection with the contact-piece i,
nected below with the opposite wire J of said | the switeh-key O, oceupying the middle of go
electric eircuit, in combination with a sliding | said vertiecal support and provided with a
thumb-piece, R", of insulated material,adapted polygonal neck, O €, having longer aud
to be moved to and fro along said slotted case | shortersides alternatel y,said spring conductor
L, and provided with broad - faced spring- | G resting agalnst said polygonal neck and
fingers R R" to clasp the rod R, and an op- | forced against said contact-piece H when the gs
positely-acting spring, R", to bear agalnst the | neck of said key is turned transversely and
sald strip R? said springs R" R™ R" being | removed from said contact when said key 1s
made of conducting material électrically in partially rotated upon its axis, said contact H
contact to form a bridge and conduct the cur- having a broad surface presented to the flat
rent from the strip R’ to the resistance-rod R/, extremity of said spring G* and said spring 100
aud thence through the circuit above, the forming an elongated econtact gradually re-
thumb-piece R, attached to the springs R" | duced as the same is released from said plate
K" R” through said slot, and adapted to be H, substantially as and for the purposes de-
moved to and fro along said hollow case R, | seribed.
and by the bridee within the same interpose 12. In combination with the inecandescent 1cs
a greater or less length of resistance-rod R in electric-lamp filaments D D' D* D°, adapted to
sald elrcuit, substantially as described. | be put into an electric ecirenit through the
J. The longitudinal resistance-stand having | wires N N’ N N* g stand or bracket of insu-
asliding thumb-piece, R",external thereto and | lated material having a continuous conduect-
supporting an internal bridge connecting a ! ing-strip, R°, and parallel therewith, a series 110
conducting-strip and a carbon resistance-rod | of divided conducting-strips, R* R* R* R, sue-
within said stand through a longitudinal slot cessively connected cach with one of the wires
1n the same, substantially as hereinshownand | N N/ N? N°, and said lamp-filaments D D’ D’
described, the notches ' »* #* 7 upon one side | D* connected with the opposité wire of said
of sald slot, and the catch R upon the said | electric circuit, together with a slide, ", 115
thumb-piece inserted in said notches by the adapted to be moved along said insulated stand
1mpingement of spring R" against the same, | or bracket and provided with a conducting-
in combination with a spring, R’ operating to | bridge extended from the strip R® to the series
force the said slide to the top of the said stand | of divided strips R in suceession, so as to make
when thesaid cateh R*is disengaged from said | electrie contact therewith as the said slide is 120
notches, substantially as desecribed. moved along the said stand or bracket, and
10. In combination with the longitudinally- | thus successively insert and eub out the elec-
divided return-conduetor R' and continuous tric-lamp filaments D D’ 13* D?, substantially
conductor R’ connected with one of the wires | as deseribed.
of an electric cireuit, R and R’ being united | 13. In combination with the exhausted 123
60 by the sliding electric bridge R, and the va- | transparent glass body A of an electrie lamp,
riably-inserted resistance R’, operated simul- | and contracted neck Bandexpansion B/, formed
taneously by the thumb pieces R and R, the | integral with said lamp-body A, said body
incandescent - lamp filaments D D’ D? D, at- | having anIncandescing electric filament within
tached thereto, said filaments having sucees- | the same and external conductors extended T 30
65 sively different lengthsor illuminating powers | through said neck, the socket 1, provided

with electric contacts adapted to engage with

and connected by the poles P P’ P* P? with the |




the conductors of said lamp when the same is |

inserted in said socket, and having opposite
cleft grasping-jaws standing normally apart to
admit the easy insertion of the neck of said
lamp, and provided with an external collar
movable along said jaws and operating by 1ts
retraction to permit the said jaws to spread
apart to receive the said neck of said lamp-
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body and forcibly compress the sald jaws to-
gether upon said neck when moved forward 10
upon said holder, substantially as described.

ISAAC W. HEYSINGER.

Witnesses:
J. L. HEYSINGER,
M. B. FENNINGER.
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