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This invention relates to electric lamps and similar de-
vices requiring bases having end contacts for making
connections to the enclosed filament or electrodes. The
invention is more particularly concerned with the means
for securing a lead-in wire of the lamp to the end con-
tact and for achieving a firm and effective electrical con-
nection thereto.

In the manufacture of electric lamps, particularly of
household type incandescent lamps, it has become stand-
ard practice to employ a base, usually comprising a metal-
lic shell having its cylindrical surface threaded and pro-

-vided with a metallic end contact or eyelet insulated from

the shell. This base is applied to the neck of the bulb
and is secured to it by a cement or other suitable means.
In order to provide external terminal contacts for ener-
gizing the filament of the lamp, one of the lead-in wires
is connected to the side wall or shell of the base and the
other is connected to the end contact or eyelet.
Although some attempts have been made in the past
to connect the lead-in wires to the end contact or eyelet,
and also to the shell, by mechanical means such as crimp-
ing or wedging, such attempts have met with limited suc-
cess only, at least in the large volume household types
of lamps. The general practice has been to use a metal
which is readily soldered for the shell and the end con-
tact, and to make the permanent connection to the lead-
in wires by means of a solder joint. This soldering op-
eration presents certain difficulties, particularly when per-
formed by the automatic machines used in the mass pro-
duction of incandescent lamps, and is a relatively costly
procedure from the standpoint of the time and mainte-
nance required in connection with the soldering mecha-
nism. Moreover, in the case of low voltage lamps, oxida-
tion of the solder connection in time may become suffi-
cient to preclude the attainment of a good electrical con-
nection with the socket contact, thereby resulting in fail-
ure of the lamp to operate. This is particularly discon-
certing in the case of a photographic flash lamp where fail-
ure of the lamp to flash might result in failure to obtain
a certain picture. :
The desirability of eliminating the soldering operation

in the manufacture of electric lamps has lately been ac-

centuated by reason of thi€ high cost of readily soldered
metals such as copper or brass. Concurrently, other
metals such as aluminum have become available at rela-
tively low cost. Aluminum constitutes a good conductor
and it has a good appearance without any additional
treatment so that it provides a highly desirable substitute
for brass. Even though it is possible to solder aluminum,
this is a relatively costly and generally uneconomical proc-
ess since cadmium is required in the solder material and
the operation is more critical.

It is an object of our invention, therefore, to provide
a novel form of solderless connection between a wire
and a thin metal contact member.

Another object of our invention is to provide a method
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of mechanically connecting a wire to a thin metal contact
member.

Still another object of our invention is to provide an
electric incandescent lamp or similar device having a
lead-in wire mechanically connected to an end contact
on the base of such lamp so as to provide a firm and
permanent electrical connection having a neat appear-
ance, and which is not subject to Icosening and disengage-
ment during the life of the lamp.

In .accordance with the invention, a thin metal con-
tact member or end contact of a lamp base is connected
to a wire conductor or lead-in wire of a lamp by insert-
ing the wire through an aperture in a dome-shaped boss
pressed from the metal of the contact member, bending a
short projecting end portion of the inserted wire over
onto the outer side of the boss and then pressing a ro-
tating die against the bent over wire end and against the
top of said boss to spin the bent wire end flat down against
and flush with the outer side of the boss and roll the
annular top edge of the boss inwardly against the said
wire to clamp it tightly within the aperture, thereby pro-
viding a firm mechanical and electrical connection hav-
ing a smooth exterior surface and neat appearance.

Further objects and advantages of our invention will
appear from the following detailed description of a
species thereof and from the accompanying drawing.

In the drawing, Fig. 1 is a fragmentary elevation of
the base end of an electric incandescent lamp provided
with a terminal end connection according to the inven-
tion; Fig. 2 is a plan view, on an enlarged scale, of the
end contact of the base shown in Fig. 1; Fig. 3 is a frag-
mentary sectional view, on an enlarged scale, of the end
contact of the base and showing the connection between
the end contact and the lead-in wire of the lamp; Fig.
4 is a perspective view of the end contact of the base;
and Figs. 5-8 are views illustrating the successive steps
involved in connecting a lamp lead-in wire to the end
contact of the base by the method according to the in-
vention.

Referring to the drawing, the invention is there exem-
plified as applied to a connection between one of the
lead-in wires of an electric incandescent lamp and the
end contact of the base of such lamp. As shown in Fig.
1, the lamp comprises a sealed glass envelope or bulb
1 having a constricted neck portion 2 provided with a
reentrant glass stem 3 terminating at its inner end in a
press portion 4 through which are sealed a pair of lead-in
wires 5, 6. Interiorly of the envelope 1 the lead-in wires
5, 6 are connected to the opposite ends of a suitable fila-
ment (not shown) such as a tungsten wire of coiled,
coiled-coil, or other suitable form.

Mounted on the neck 2 of the envelope 1 and suitably
secured thereto, as by conventional basing cement, is a
base 7 according to the invention. The base 7 comprises
a metal shell contact portion 8 and a metal end contact
portion 9 joined together, in insulated relation, by an
insulator 10. The insulator 20 may be made of any
suitable insulating material such as glass or a thermoset-
ting. plastic materal, for instance. The shell portion 8§
and the end contact portion 9 constitute the terminal
contacts for the lamp. One of the lead-in wires 5 is suit-
ably secured to the shell contact 8 as by soldering for
instance. The other lead-in wire 6 is connected to the
end contact 9 of the base in a manner according to the
invention, as indicated at 11.

The end contact 9 is in the form of a thin disc or eye-
let of a suitable sheet metal, such as brass, steel or alumi-
num, and it is firmly secured to the base insulation 10 in
a suitable manner, as by means of a peripheral flange or
lip 12 (Fig. 5) formed on the contact member 9 and
embedded in the base insulation 10. For the purposes
of the invention, the end contact member 9 is formed
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with a small cutwardly protruding apertured boss in the
form of a frusto-spherical or frusto-conical dome-shaped
projection 13 pressed from the metal of the contact mem-
ber and located substantially centrally thereof. The lead-
in wire 6 of the lamp extends through the aperture 14 of
the boss 13 and is tightly clamped therein, the rim or
aperture edge 5 (Figs. 3 and 4) of the boss 13 being
rolled or pressed inwardly against the wire to tightly clamp
it in place within the aperture 14. A short length of
the lead-in wire 6 outwardly of ihe boss 13 is bent over
the outer side thereof and is spun down and flattened
thereagainst, as indicated at 16 in Figs. 2 and 3, so as
to, lie flush therewith and form a smooth exterior surface
on the boss.

To form the end contact connection 11 comprising our
invention, the center lead-in wire 6 of the lamp, which
is preferably made of a relatively soft metal such as cop-
per or a copper alloy, or iron or nickel-manganese al-
loy, is threaded thrcugh the aperture 14 in the end con-
tact member 9 during the positioning of the base 7 on
the bulb neck 2 preparatory to its attachment thereto.
The threading of the wire & through the contact mem-
ber aperture 14 is facilitated by the customary sloping or
converging side walls 17 (Fig. 5) of the opening 18 in
the base insulation 16. The base 7 is then fixed in place
on the bulb neck 2, as by heating a ring of conventional
basing cement on the inner side of the base shell to set
the same, after which the portion of the lead-in wire 6
projecting outwardly of the dome-shaped boss 13 is
trimmed off close to the top of the latter so as to leave
only a relatively short projecting end portion, as indi-
cated at 19 in Fig. 5. The short projecting end 19 of
the lead-in wire 6 is then bent over the outer side of the
boss 13, as shown at 20 in Fig. 6. Thereafter, with the
lamp and its base 7 held stationary, a rotating die 21
(Fig. 7), formed of hardened steel for instance and hav-
ing a dish-shaped recess 22 in its work face 23, is then
forced against the bent over end 26 of the lead-in wire
6 and against the top of the boss 13 on the immovably
held contact member 9, with the die recess 22 in align-
ment with the boss 13, to thereby spin the metal of the
bent over wire end 28 flat down against and flush with
the outer side of the boss 13, as indicated at 16 in Figs.
2 and 3, and to also compress and partially flatten down
the boss 13 whereby to roll its top edge or rim 15 in-
wardly against the lead-in wire 6 so as to clamp tightly
thereagainst.

By fastening the lead-in wire 6 to the end contact 9
in the above-described manner, a good electrical and me-
chanical connection is provided therebetween which pos-
sesses adequate strength to preclude loosening thereof dur-
ing use of the lamp. In addition, the finished connection
11 possesses a neat and finished appearance and assures
a good clectrical contact with the socket contact at all
times.

Although a preferred embodiment of my invention
has been disclosed, it will be understood that the inven-
tion is not to be limited to the specific construction and
arrangement of parts shown, but that they may be widely
modified within the spirit and scope of my invention as
defined by the appended claims.

What we claim as new and desire to secure by Letters
Patent of the United States is:
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1. The method of connecting a lead-in wire extending
from the interior of an electric lamp to a thin end con-
tact disc on a lamp base mounted on the lamp which
comprises, forming the disc with a dome-shaped boss
having an aperture, inserting the wire through the aper-
ture in said boss, bending a short projecting end por-
tion of said wire over the outcr side of said boss, and
pressing a rotating die against the bent over wire end and
the top of said boss to spin the said bent wire end flat
down against and flush with the outer side of said boss
and roll the annular top edge of the boss inwardly against
the said wire to clamp it in place within the boss aper-
ture.

2. The method of connecting a lead-in wire extending
from the interior of an electric lamp to a thin end con-
tact disc which comprises, forming the disc on a lamp
base mounted on the lamp with a dome-shaped boss
having an aperture, inserting the wire through the aper-
ture in said boss, trimming off the portion of the wire
extending outwardly of said boss to leave a short pro-
jecting end portion, bending the said short projecting
end portion of said wire over the outer side of said boss,
and pressing a rotating die against the bent over wire
end and the top of said boss to spin the said bent wire
end flat down against and flush with the outer side of
said boss and roll the annular top edge of the boss .in-
wardly against the said wire to clamp it in place within
the boss aperture.

3. A connection between a lead-in wire of an elec-
tric lamp and a thin metal end contact member of a
lamp base mounted on the lamp, said connection com-
prising a dome-shaped boss on said contact member hav-
ing an aperture receiving the wire therein, the rim of
said aperture being wedged in against the wire to tightly
clamp the latter in place in said aperture and the said
wire projecting outwardly of said boss and being bent
over and being spun flat down onto and flush with the
outer side of said boss.

4. An electric lamp comprising a sealed envelope, a
lead-in wire sealed through said envelope, and a base
secured to said envelope and having a thin metal end
contact member connected to said lead-in wire, said end
contact member being provided with an outwardly pro-
jecting dome-shaped boss having an aperture in which the
said wire is received, the rim of said aperture being wedged
in against the wire to tightly clamp the latter in place
in said aperture and the said wire projecting outwardly
of said boss and being bent over and being spun flat down
onto and flush with the outer side of said boss.
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