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To all whom ot may concern :
Be it known that I, Joun H. Guzsr, of

Brooklyn, Kings county, New York, have in-

vented certain new and useful Improvements
in Electric Incandescent Lamps, of which the
following is a specification.

My invention applies more especially to in-
candescent electric lamps in which the lumi-
nant portion is inclosed in sealed and exhaust-
ed glass globes; and the chief object of my
present improvement is to hermetically seal
the globe at the points where the circuit-wires
issue therefrom. Heretofore this has been ef-
fected either by sealing or welding the plati-
num circuit-wires directly into the glass of the
globe, or by the use of certain plastic cements.

Now, the chief feature of my present inven-
tion consists in sealing the wires in the globe
by means of a filling of metal deposited around
the wires in the tubes or necks of the globes
throngh which the wires issue, such metal fill-
ing being preferably of a composition having
a strong chemical adhesion for the glass, and
being preferably drawn into the tubes around
the wires while in a molten state, so as to ad-
hiere chemically to both wire and glass, thus
rendering the joint perfectly air-tight, and by
means which are both simple and inexpensive.

My improvement also consists partly in the
mode of performing the aforesaid operation,
and in certain details of construection of the
lamp at the end where the wires issue, as here-
inafter fully set forth.

Tigure 1 of the annexed drawings repre-
sentsan elevation of my improved electriclamp
completed and embodying the features here
claimed, the end at which the wires issue be-
ing broken away and shown in central verti-
cal section. Iig.2 is an elevation showing
the lamp in one of its unfinished stages and
illastrating my improved mode for sealing the
wires into the globe.

The globe @ of the lamp is preferably made
of glass in.the usual pear shape shown, with
a swell or bulb, b, at the contracted end, from
which bulb two tubular stems or necks, ¢ ¢,
extend to allow the circuit-wires ¢ g to issue,
as usual, from the inclosed carbon Iloop or
other luminant part, d, to the external circuit-
connections, ¢ e,  Before the carbon loop and
its eircuit-wires are inserted in the globe, and

before the globe is exhausted, the large end
of the globe is formed with a wide neck, f, as
seen in Fig. 2. The cirenit-wires g ¢ are of
course properly conueeted with the carbon
loop d previous to the insertion of the samein
the lamip; and to prepare the same for inser-
tion the circuit-wires are seized by a special
form of tongs, m, at a certain point from the
connection of the wires with the loop d, and
the tongs, with the grasped loop and wires, is
thence inserted into the globe through the
wide neck f, and moved forward till the wires
¢ g protrude from the tubular stems ¢ ¢ and
till the nose of'the tongs seats against the con-
traction % in the narrow end of the globe, as
seen in Tig.2. The handle end of the tongs,
which will slightly protrude from the neck f,
is now nicely wedged into the neck by the two
halves of a split shell-cork, ¢, so as to hold the
tongs, with its wires and loop, in the position
deseribed and shown in Fig. 2. The tongs is
preferably so formed that its joint is abount
midway of its length, so that the carbon loop
d will lie freely in the opening between the
grasping-jaws without being touched by the
jaws, and the grasping ends of the jaws are
extended laterally in the form of a T-head, so
as to seize the circuit-wires g ¢ on either side
of the center of the tongs, as will be under-
stood from the drawings.

The jaws always tend to close in their grasp-
ing position by means of a spring, and tbe
grasping-faces of the jaws have coincident
semicircular grooves, as illustrated by dotted
lines, to better receive and grasp the wires,
and one jaw has a projecting pin, which regis-
ters with a V-neteh in the other jaw, so as to
keep the jaws always in true position and
prevent any displacement of the wires when
once grasped. The tongs, &c., being now in-
serted and secured, one end of a rubber coup-
ling or bulb, k, is slipped tightly over the neck
J of the globe and over the protruding end of
the tongs, and the opposite end of the coup-
ling is connected with the wideend of amouth-
pipe, I, which is preferably made of glass and
bent at right angles with the lamp-globe, and
terminated with a tip similar to the mouth-piece
of a pipe. The parts being now formed and

arranged as deseribed and shown in Yig. 2, a
ladle or other vessel, r, of molten metal, ispro-
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cured, and the lamp-globe, &e., is Leld over
the same with the projecting wires dipping
into the molten metal and the tubular stems
¢ ¢ approaching the surface of the metal. The
lamp is thus held for a few seconds until the
wires are well heated by conduetion from the
metal, and until the glass necks ¢ ¢ are also
highly heated in an efficient yet safe manner
by the hot air and directradiationarising from
the metal. The necks ¢ ¢ are then plunged
into the molten metal, preferably ouly toa
slight distance, but well below the fil of ox-
ides on the surface, as seen in Fig. 2. The
mouth of the operator is then applied to the
mouth-pipe 1, and by the act of inapiration
the air is sucked out of the globe sufliciently
to cause the molten metal to rise by atinos-
pheric pressure in the necks ¢ ¢ to about the
roots thereof, or to the pointat which the necks
spring from the bulb. The tongue is then ap-
plied to the aperture of the mouth-pipe so as
to close the same, and the lamp thus raised
from the molfen metal, when in a few seconds
the metal will solidify in the necks, when the
tongue can be removed, and the wires will now
be hermetically sealed in the necks Dy means
of the solidified metallic deposit or filling
around them,

The necks ¢ ¢, as will be observed, are flared
at each end, so that the metal in shrinking
tends to become tighter in its socket. The
metal used shounld preferably be of a kind
which has a strong chemical adhesion for the
glass of the globe. Alloys of lead and zine
possess this quality on account, presumably,
of the similar composition of the glass in con-
taining oxides of lead and other metals. I
prefer to use five per cent. of zine with the
lead, but many other formulas wmay be used.
‘When this alloy is melted and drawn into the
wire necks of the globe, while both the wires
and the glass are highly heated, as before de-
seribed, it enters into strong chemical adhe-
sion with the surface of the glass and with the
surface of the copper wires, and forms a spe-
cies of weld or chemical union therewith,
which renders the sealing of the wires in the
necks absolutely hermetic and air-tight, andis
superior to the system of welding or sealing
of the platinum wires directly into the glass,
which latter is an operation that requires to
be condueted with great eare and aceuracy fo
be successful, while my operation is simple,
rapid, and inexpensive, and, as compared with
ordinary plastic cements, this mode of chemi-
cal cementation of a molten metal with the
glass and the circuit-wires is obviously far su-
perior.

In Fig. 1 the solidified metal is represented
by solid black, and it will be observed that it
not only fills the stems ¢ ¢, but will extend
along a portion of the protruding wire, and
will overrun the stems for a short distance
from the extremity, thus rendering tlie seal
more secure and strengthening the stems and
the wires.

After the wires are sealed in place by the

solidification of the metal, as deseribed, the
unfinished lamp is detached from the bnlb &
aud its mounth-piece !, the corks ¢ are removed,
and the tongs m opened carefully and removed
from the lamp without displacing or impair-
ing the carbon loop. Theneck fisthen heated
by the glass-blower, and is contracted and
drawn ouf, and is then attached to the ex-
hausting apparatus. When fully exhausted
the neck is again heated till its sides seal or
close together, and is then drawn off, when it
will appear as seen at j/ in Fig. 1, thus de-
tachingthe exhausted lamp from theexhanster
withoat breaking the vacuum in the lamp, in
the usual manner., When the wires are thus
ealed in the lamp-globe and the globe ex-
hausted and detached, as seen in Fig. 1, I in-
close and protect the stems ¢ ¢ and their pro-
truding wires by a tubnlar sheath, n, made
preferably of glass in eylindrieal or barrel
shape, whose lower edge abuts closely against
the bulb D, while its upper end is preferably
Hared and sealloped into a bell-shaped top, s,
similar to a flower or tulip, thus giving the
lamp an ornamental finish, and also serving a
useful purpose, as will hereinafter appear.

When the sheath # is properly placed, as
deseribed, and shown in Fig. 1, its interior is
filled with thin freshly-mixed orliquid plaster-
of-paris, ¢, which is poured into the same
around the stems ¢ ¢, and allowed to rise to
about the base of the tulip-shaped tip, asillus-
trated, so as to fully submerge and conceal
the stems, and also the greater part of the
projecting circuit-wires, the ends of which,
Lowever, protrude above the plaster into the
tulip-cup. These ends, it should be noted,
should be previously denuded of the filmr of
solidified metal, so that they shall present a
good clean copper surface for making a good
connection, and these ends, which projectabove
the plaster, are bent or curved into suspensory
Looks, as illustrated, which may be hungonto
similar hooks, which terminate the external
circuit-connections in the ordinary manner, as
shown in Tig. 1. It may now be understood
that the plaster filling o of course locks the
sheath in firm position about the stems and
their wires, and completely conceals and pro-
tects these parts, and greatly strengthens
what would Dbe otherwise a frail part of the
lamp, and at the same time renders the seal
at this part more compicte. It wi]l be also ob-
served that as the tulip-cup s extends above
the hooked end of the wires it proteets the
same and coneeals the connection with the ex-
ternal wires, and gives the whole lamp an or-
nate and finished appearance.

I prefer to coat the interior of the sheath n
with & filn of the same alloy used for sealing
the wires, which filn will adhere with great
tenacity andimpart great strength tothe glass,
so that even if it should be cracked it will yet
remain in firm position. Thigfilm will also im-
part an ornamental appearance, forif the glass
be clear the effect will be that of silver, and if
the glass be amber a gilt effect will be obtained.
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This sheath may alse be made of faney-colored
glass, if desired.

Instead of using the mouth to suck up the
molten metal into the necks, a collapsible and
expansible rubber bulb may be used with the
same effect, and instead of warming the wires
and the necks by conduection or radiation from
the molten metal previous to immersion the
heat of a furnace or an alcohol or Bunsen flame
may be used, as will be understood, a dull red
heat being preferable.

Instead of sealing the wires in the necks by
a deposit of molten metal letinto the same and
solidified, the inner surface of the necks may
first be coated with a mere film of this metal
by dipping the necks into and raising them
from the same, and an electro-deposit of cop-
per may then be deposited in the necks around
the wires by dipping the necks and wires into
a copper-plating cell and sending the current
through the grasping-tongs and the wires in
the position shown in Fig. 2.

‘What I claim is— )

1. An electric lamp of substantially the de-
seribed kind, having its issuning eircuit-wires
bermetieally sealed into the lamp-globe by a
charge of solidified metal depositedin the tubes
or apertures surrounding the issning wires,
substantially as herein set forth.

2. Anelectriclamp consisting of a globe con-
stroncted with tubular stems through which its
wires issue, and with a charge of adherent
metal forced into said tubes around the wires,
substantially as herein shown anddescribed.

3.The described mode of sealing circuit-wires
into the glass globes of electric lamps, consist-
ing in depositing or forcing into the tubes sur-
rounding theissuing eonducting-wiresacharge
of molten metal having a chemical adhesion
for the glass and solidifying the sametherein,
substantially as herein shown and described.

4. The mode of affixing and sealing luminant
loops and their circuit-wires in the globes of
electric lamps, consisting in first temporarily

Y

supporting the loop and the wires in the globe 43
by a snitable clamping or supporting device,
with the ends of the wires protruding from ap-
ertures or tubes in the globe, then immersing
these tubes and wires in molten metal and caus-
ing the same to rise in the tubes around the
wires, retaining the column of metal in said
tubes and raising them out of the molten mass
and allowing the charge in the tubesto solidify,
substantially as herein shown and described.

5. The mode ot depositing a charge of solidi-
fied metal in the tubes of electrie-lamp globes
surrounding the issuing wires thereof by im-
mersing said tubesand wiresin amassof molten
metal, withdrawing a portion of the air from
the globe,and thereby causing the molten metal
to rise in said tubes by atmospherie pressure,
and thence retaining the metal so raised and
allowing it to solidify in said tubes around the
wires, substantially as herein set forth.

6. Anelectric-lamp globe formed with tubes
through which its wires issue, flared at both
ends, with a charge of solidified metal in said
tubes around the issuing wires, substantially
as and for the purpose set forth,

7. An electric lamp formed with a sheath or
cup surrounding and extending beyond the
stems, through which the-wires issue, and con-
cealing and protecting said stems and wires,
but open at the end to permit free cennection
with the wires, substantially as herein shown
and described.

8. An electric lamp of substantially the de-
scribed kind, having the end of its globe where
the wires issue provided with a flared cup, s,
open at the rim, with the protruding circait-
wires terminating with said cup and concealed
thereby, substantially as herein shown and de-
seribed.
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JOHON H. GUEST.

Witnesses:
Cras. M. HIGGINS,
JdNo. E. GAVIN.




