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To all whom it may concern:

Beitknownthat [, HUBERT HENRY GRUBBE,
of London, England, have invented certain
new and useful Improvements in Incandescent
Electric Lamps, of which the following is a
specification. :

My invention relates, first, to the formation
of the joint between the carbon filamsznt and
theplatinum supports of incandescent eleciric
lamps; and, secondly, to the formation of the
Joint between the leading-in conductors and
the glass neck of the lamp flask or bulb.

My improvements consist, first, in forming
a sound electrical joint between the carbon fila-
ment and each of its platinum supports by
means of a strip of very thin foil of platinmin
or other suitable metal which is formed into
a cylinder or tube, so as to receive the end of
the filament and the platinum support; see-
ondly, in forming a tight joint between the
glass neck of the bulb or flask and the leading-
in conductor by employing, as the leading-in
conductor, astrip of foil of platinun or other
suitable metal bent into an approximately tu-
bular form, or other form capable of receiving
an internal piece or support of glass.

In the accompanying drawings, Figure 1 is
an elevation, partly in section, of an incan-
descent electriclamp embodying my improve-
ments. Iig. 2 is an elevation showing the
platinum supports, with the carbon filament
connected thereto by means of the joint of
platinum foil, and showing also a glass rod
which holds the two platinum supports in po-
sition. Figs. 3 to 9 are detail views illustrat-
ing the modeof making said joint between the
filament and the platinum supports. Fig. 10
is a section on a larger scale on line 10 10 of
Fig. 1. Tig. 11 is a view illustrating a modi-
fied form of my invention, in which a strip of
platinum foil is employed of sufficient length
to form both the leading-in conductor and the
tubular holder for the end of the carbon fila-
ment.

In these figures, ¢ is the lamp flask or bulb,
which may be of any desired shape. b isthe
neck of same. ¢ is the carbon filament. d d
are the platinum supports. eisa glass rod for
holding said supports in position. ff’ £’ are
the platinum foils, which form the joints be-

tween the ends of the filament ¢ and the sup-
ports d d. g g are the platinum foils, which
form the leading-in conductors. & % arve rods
or pieces of glass which act as sapports to the
foils 7 y and assist in ' making the joint in the
neck.

Referring first to the joint between each end
of the carbon filament and the corresponding
support, d, Itake astrip of very thin platinum
Toil, (see Fig. 3,) say about five ten-thousandths
of an inch thick, nine-sixteenths of an inch
long, and one-eighth of an inch broad. I heat
it in & Bunsen flame or otherwise, in order to
render it soft and non-elastie, and I then fold
one-third of it (more or less) upon the middle
portion, (see Figs. 4 and 5,) so that its length
is reduced to threc-eighths of an inch, one
half, £, of this length being double the thick-
ness of the other half, f'. I nextbend the foil
around the platinum wire, (see Fig. 6,) and by
pressing together that part of the foil which
overlaps the side of the wirve I cause it to fit
firmly around it. Ithen eut off the super-
fluous foil—that is to say, the part marked f*
in Fig. 6—and Islide thecylinder thus formed
to the end of the wire until one-half f/ pro-
Jjeets beyond the end, (see Fig. 7,) the portion
J, which is of double thickness, remaining
around the wire. I then heat the cylinder of
foil and the wire by means of a Bunsen flame
or a blow-pipe, to cause the foil to shrink
tightly upon the wire,and thereby makea per-
fectly sound electrical contact; butin order to
insure that the cylinder of foil shall always re-

main in its position, I melt each end of the

glass rod ¢, Fig. 2, which holds the two plati-
num wires in position, partly onto the cylin-
der of foil and partly outo the platinum wire.
Into this portion, f/, I insert a small rod of
hard metal, of the same diameter as the fila-
ment whose end is to be afterward inserted.
Ipinch flat so much of the foil, (see /%, Fig§,) as
is in excess beyond that required to surround
the rod tightly. The cylinder of foil is thus
reduced to the diameter of the metal rod. The
excess foil f° is then cut off, (see Fig. 9,) and
the rod withdrawn. Iruntheends of thefila-
ment ¢ into the portions f’ of the cylinders,
and in order that the platinum support may
remain comparatively cool when the filament
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is incandescent it will De well to deposit car-
bon from a hydrocarbon compound tpon o

certain length of the filament next the foil,-

whereby its resistance is redueced and its ra-
diating surface increased. It is in order to
prevent cooling during the proeess of deposit-
ing carbon, as just stated, that I makethat por-
tion of the cylinder of foil into which the fila-

ment is inserted of only half the thickness of

the remaining portion.

Prior to my invention the ends of the fila-
ment have Leen joined to theleading-in wires
by flattening one end of each each wire and
bending the flattened portioninto tubular form
by drawing it through dies, thus making a
socket into which the end of the filament is
thrast.

Ify invention providesan improved method
of making this soeket, whereby I avoid fiat-
tening the end of each wire and drawing it
through dies, and utilize instead the advan-
tages of platinuin foil, from which I make a
double socket, one end of whieh embraces the
wire and the other end the filament. I thus
produee a neat joint without undue enlarge-
ment ab a less cost than herctofore and by a
better mode of manufactare.

Referring, now,to the joint between the glass
neck b and the leading-in conduetors g g, I

take for each of these conductors a strip of

platinum foil and bend 16 into a form which
will receive an internal support of glass. The

form which I preferisthatshown in the draw--

ings, Figs. 1 and 10, being approximately tu-
bular or of G section. Inte this bent foil or
tube g, I insert or mielt a correspondingly-
shaped piece of glass, 7, te act as an internal
support to same, and to assist in making the
joint while the neck is being closed by thic o1~
dinary glass-blowing process the cuter cnds
of the strips of foil g g should be left unbent or
fat, as seen In Iig. 1, so as to be the more

casily connected to the line-wires. By forming
theleading-in conductors of foil, as above de-
scribed, o more perfectly tight joint with the
glass neck is obtained than when wires ave
employed.

1 am aware that it has been proposed toseal
inbo the glass socket strips of very thin plati-

nwun, aboub one-quarter inch wide, but I am
not aware that leading-in eonduetors of plati-

num foil haveever been suceessfully employed

prior to my invention. As I arrange it, the
foil being bent around a rod of glass,which ex-
pands and contracts equally with the glass of
the socket or neck, is embraced bebween two
like bodies, and is itself so thin that it cannot
expand or contract independently of them;
hence there isno movement between the metal
and glasssuriaces, and leakageis thusavoided.

In the modification represented in Fig. 11
the platinmm foil g is made sufficiently long to
form the holder for the earbon filament, its in-
ner end, /', being reduced to thie necessary di-
ameter in the manner already explained. 1In
this modification the separate platinum wires
or supports d d, Figs. 1 to 9, are dispensed
with.

What I claim is—

1. In an ineandescent eleetric lamp, the
combination, with the carbon filament and the
metallic supports thercof, of tubular sockets
formed cf'thin platinum foil, and cach embrac-
ing the end of one support and one eud of the
filament, substantially as set forth.

2. In an incandescent clectyie lamp, the
combination, with the carbon filament ¢ and
platinum sapports d d, of the tubular sockets

J 7 of platinum foil, each embracing one end

of the filament and the end of one support, the
glass bav e with itsends fused around thesock-
ets f fand platinum supports d d at their junc-
tion, and suitable leading-in conductors, sub-
stantially as set forth.

3. In an incandescent cleefrie lamp, the
cotubination, with the glass neck of the flask
and the carbon filament, of leading-in eonduct-
ors consisting of strips of metallic foil, each
bent around a piece of glass, and the said
pieces of glass fused thercto, substantially as
set forth.

In witness whereof I have hereunto signed
my name in the presence of two subsecribing
witnesses.

HUBERT 1L GRUBBE.

Witnesses:

JOoHN C. MEWBURN,
GrorGn C. BACON.
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