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To all whom it may concern:

- Be 1t known that I, MARSHALL W. IIANIM
a citizen of the Umted States of Ameriea, a,nd
a resident of Pittsburg, in the county of Alleﬂ
5 gheny and State of Pennsylvania, have in-

vented certain new and useful Improvements |

in Hlectrie-Lighting Apparatus, of which the
following is a speelﬁe&tlon

My 111vet1tlon relates to the class of elec-
trie - lighting apparatus in which light is
emitted by an illuminant or glower composed
of a material which is a so- called ““non-con-
ductor” when cold, but will conduct elec-

iI0

tricity when hot and will be maintained in a

state of incandescence by the passage of elec-
tric carrents therethrough. The illuminants
or glowers of lamps of this character are com-
posed of the rare earths or mixtures there-

of—such, for instance, as zirconium, cerium,
yttrium, and the like.
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to permit the passage of electric currents
at ordinary differences of potential, become,
when heated to a dull cherry-red, su fﬁelently

nary pressures. In someinstancesit may be
preferable to heat the glowers to a brilliant
-red, although in 01d1nmy cases the. lower
heat is sufficient. When once heated to the
degree determined upon, the passage of the
currentitself then rapidlyincreases their tem-
perature and their conductivity and causes
them to give out an intense light. TLampsof
this character are now known as ‘‘ Nernst”
lamps, and they will operate in the open air—
that is to say, the glowers do not have to be
placed in exhausted chambers. In practice
it 18 found desirable to operate them at ex-
tremely-high temperatures, for which reason
great difiiculty has hitherto been experienced
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in obtaining good and duarable electrical con- |
It is the object

nections with the lead-wires.
of the present invention to provide glowers

of this sort with terminals having the most

intimate connection with the glowers them-
selves and being at the same time capable of
being readily joined to the lead-wires, the
whole being of such a nature as to make the
connection both lasting and efficient. 1t has
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heretofore been proposed to wind a fine plati-
num-wire about each end of the glower and
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These bodleg, while
offerin o too great a resistance in a cold state

aood conductors to receive current at ordi-

|

some convenient manner.

“are connected up with the lead-wire.

to cover this small coil of platinum wire with

a paste formed of materials similar to those
of the glower itself. Such terminals are not
always reliable and they frequently break
away from the glower.

I have found that by heating the ends of
the glower in some suitable manner, as by
means of an oxyhydrogen flame or an elec-
tric arc and melting a small quantity of
platinum or other suitable conducting ma-
terial against the heated end and then subject-
ing the end with the platinum attached to a

very high temperature—as, for instance, in

an electric arc—the small body of platinum
will embed itself within the end of the glower

~and form a good electrical as well as a firm

mechanical union therewith. = The leading-

in wires are then readily attached to the

glower by causing the embedded conductor

to be melted and plunging the ends of the

Before
attaching the leading-in wires in this man-

sald wires into the melted globule.
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ner, and indeed before causing the little bead -

of platinum or other condueting material to

become embedded in the ends of the glower,

I prepare the said ends for the reception of
the small bodies of econducting material in
For this purpose 1
commonly provide the ends of the glowers
with enlargements for the purpose of recelv-
ing the beads of metal which are to constitute
the terminal attachments whereby the glowers

enlargements may be made either by mal{ing
the glowers in the first instance somewhat
longer than they are intended to be when
ready for use and afterward shaping the ends
up into balls or globules by subjecting them
to intense heat, or by applying a paste to the
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clowers, the paste being composed of one or

more of the rare earths, or by molding the
balls or globules apart from the glowers and
then plessmﬂ* them into shape on the ends
thereof, or finally by electrolytically apply-
ing to the ends of the glowers suitable mate-
1*ials for forming the enlargement& |

- In the drawings whiech accompany this
specification, Figures 1,2, 3,4, 5,6,7,8, and 9
illustrate different stages in the manufacture
of the glowers and in the process of applying
the terminals and attaching the lead-wires,.

95

100




10

15

20

35

i

Referring to the drawings, A, Tig. 1, rep-

resents such a glower as has been referred to,
this glower being in the present instance
made somewhat 10nfrel than the completed
glower is designed to be It ismade of a mix-
ture of rare earths——-—sueh for instance, as
zirconium and yttriu’m——earefully groundand
mixed together to form a paste and then
suitably shaped into a small thin rod and af-
terward subjected to an intense heat. 'The
ends of this rod are then enlarged, preferably

by heating the ends of the strip A to a melt-

Ing condition under-the heat, say, of an elec-
tric are, as indicated in Ifig. 3, and causing
them to gather into balls or globules C, as
shown, which constitute enlargements of the
glowerends. When the glower illustrated in
Fig. 1 has been treated in this way, it appears
substantially as shown in Fig. 2, being some-
what shorter in the form illustrated in the
last-named figure by reason of the fact that a
portion of the material at the ends of the
original glower has been built up into the
balls or frlobules appearing as enlargements
in the Smd IFig. 2.

Imstead of formmn' the enlarged endsin the
manner just descrlbed I may make the origi-

- nal glower of substantially the same ]enﬂbh
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it is 111teuded to have when completed, and I
may then apply to the ends thereof a paste
composed of one or more of the rare earths.
In this manner a bead or enlargement is
formed, which is then melted in the electric
are and suitably shaped, as shown in Fig. 3.

Still another mode of supplying the ﬂ'low er
ends with enlargements is to prepare the

‘balls, globules, or beads from compounds of

- the rare earths or mixtures thereof inde-
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pendently of the glower and then press them
into shape on the glower, subjecting them to
a melting heat upon the ends of the glower,
as 1llustrated 1n Fig. 3.

" The fourth method of preparing a glower
for the reception of the eonduetmn‘-termmal

as above set forth, consists in applymﬂ' the
materials for for'mmn' the balls, globules, or
beads by an electrolytic process. TFor this
purpose an electrolytic bath is prepared from
a solution formed of the compounds of the
rare earths, such as the nitrates or the sul-
fates. Theelectr olyte is coupled to the posi-
tive side of a directconstant-current dynamo,
the negative side of which is joined to the
ﬂ*lower The latter is now heated to conduc-

t-ivity and quickly brought into contact with

the electrolyte, thus completing the cireuit.

- Naturally the ends only of the glower willin
~ this case be plunged into the bath.
process described a spongy deposit of the |

By the

rare earths is formed upon the ends of the

glower and the enlargements thus constituted

are melted in the are, as shown in Fig. 3.
Thus far I have desenbed mainly nhe va-

rious methods whereby I prepare the glow-
~ers for receiving the COIIdIthIH“‘-t@I‘[HlIl&lS I

‘material, (
-performed in the electric are, if so desired.
‘The process of tipping a glower end with a

652,607

chief subject of the present inx*entiori in the
following manner: The glower, with its two

melted or sintered ends, is now held in an

oxyhydrogen flame to be tipped with a bead
of platinum or some other good conducting
Of course this operation may be

platinum bead is illustrated in Fig. 4, and
the glower tipped at both ends with such
beads is shown in Fig. 5. When the glower

ends have thuas been tipped with beads d d,
- of platinum or some other conducting mate-
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rial, as shown in Fig. 5, the said ends, with

the platinum attached, are held within the
“electric arc (see Fig. 6) and thus subjected
tointense heat, whereupon the platinum bead
assumes the p031t10n shown at d in Fig. 7—
that is to say, the metallic bead has entered
into the material constituting the enlarged
end of a glower and has become socketed
therein in such a manner as to have a very
close and intimate connection, serving the
~purposes both of a strong mechanical union
and of an intimate electrical contact.
der to join the leading-in wire e to the end of
‘the glower, it is now only necessary to heat
the bead d of metal within its socket to a
‘molten state and to plunge the end of the
lead-wire e into the molten globule.
-process iIs 1llustrated in Fig. 8
“process has been applied to both ends of the
glower, the latter,
‘wires, hastheappearanceillustratedin Iig. 9.

In or-

This
When the

with the attached lead-

As to the employment of platinum for the

terminal of the glower, I have found it gen-
“erally preferable; butin some instances, par-
ticularly where relatively-large current den-
‘sities are used, I have found it advantageous
to alloy the platmum with other metals, “such
‘as nickel, copper, iridiam, manfra,nomd and
‘the like.
conditions I have found it of advantage to
“mixone or the other of the metals named with

It is also true that m1der the same

the melted bead itself, which forms the en-

largement upon the glower end, and this
“either when the platinum bead is used alone
.or in alloy with another metal.
‘that terminals attached in this manner form

I have found

excellent connections with the glower and are

very durable and are nof easily broken away
from the ends of the glower.

or other metal or alloy is partly surrounded

i by the material of the glower, and any tend-

ency to expand on the part of the platinum
under the influence of heat, as well as any
tendency to shrink on the part of the glower,
only serves to make the union more perfeet
The process of enlarging the ends of the

glowers by heating the ends and causing
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some of the materlal of the glower itself to |

larly advantageous, inasmuch as when the
process 18 completed there is no undue re-
~sistance between the enlarged ends and the

may now take any one of the descrlbed glow- { body of the glower, whereas if the ends are
ers and complete the process fmmmo* the | built up in either of the ways hereinbefore

form the enlargement is found to be particu-
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described there is a possibility of an increased
resistance being formed at the junction. The
danger of this possibility becoming actual is
creatly reduced, if not entirely removed, by
the described process of melting the enlarge-
ments, as shown in Fig. 3, after they are in
place upon the ends of the glowers. When
the enlargement is formed out of the glower
itself, the total length of the glower becomes
somewhat less; but by gaging the length of
the glower it may be made of the total proper
resistance. 'The cause of the peculiar action
of the globule or bead of platinum or other
metal or alloy in passing into the interior of
the enlarged end and socketing itself therein
when heated in the electric are I do not here

attempt to explain; but by repeated experi-

ments and trials I have found it to be a fact,
and the phenomenon is one which lends itself
most successtuily to the purposes to which I
have applied it.

I elaim as my invention—

1. A terminal for glowers for ntlcandeseent
lamps composed of one or more rare earths,
the said terminal consisting of a solid body
of metal socketed in the end of the glower.

2. A terminal for an incandescent-lamp
glower composed of one or more rare earths,
the said terminal consisting of a metallic glob-
ule socketed within the end of the glower,

and a conducting-wire united with the said

olobule.
3. Aglowerforincandescent electriclamps,

cousisting of a central portion composed of

one or more rare earths, and enlarged ends
having a solid body or bead of metal socketed
within each end thereof.

4. Aglowerforincandescent electric lamps
which is a conductor when hot but a non-con-
ductor when cold and having a solid body or
bead of metal socketed w1thm each of its
ends. -

5. Inan electric 1110::1]1&85@911131&111 p,aglower
composed of a material which i1s & non-con-
ductor when cold and a conductor when hot,
an enlarged end of the glower, a body o1 con-
dueting material socketed within said end,
and a conductmw -wire united WIth said body
of condnotmﬂ ma.tm ial.

i
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6. Aglowerforincandescent electriclamps
consisting of a central portion: composed of

one or more rare earths and having enlarged

ends homogeneous therewith, the said en-
larged ends being composed of material which
originally constituted isometric prolonga-
tions of the central portion and a solid body
of metal socketed within eaeh of said enlarged
ends. |

7. The hereinbefore-described process of
attaching lamp -glowers to the lead- wires
which consists In securing conducting mate-

rial to the end of the glower, heating the same

in contact with the said end and thus causing
the same to embed itself within the glower to
form a terminal, and attaching a leading-in
conduetor to Lhe sald terminal.

3. The hereinbefore-described process of-

forming terminal connections with glowers
composed of materials which are non-con-
ductors when cold and conductors when hot,
which consists in attaching a condueting ma-
terial to the end of the glower and causing
the said conducting material to socket itself
within the said end by applying intense heat
tothesaid conducting material and the glower

end.
09, The hereinbefore - deseuberl method of

attaching a lead-wire to a glower having
solid body or bead of meml socketed in 1135
end, which consists in bringing the said bead
Or body by heat to a state of eomplete or par-

tial fusion within its socket, and plunging
the end of the lead-wire into the melting or

molten metal and permitting the same to (3001

10. The hereinbefore-described process of -

preparing glowersof non-conducting material

for attachment to the leading-in wires which
consists 11 forming enlargements upon the

ends of the said glowers, socketing within

{ said enlargements solid bodies of conducting
material and attaching to the said solid bodies

terminals of good conducting material.
Signed by me at Pittsburg Pennsylv&nia,
this 213t day of March, 1899 |
MARSITALL "W HANKS.
Witnesses:
WESLEY G. CARR,
H. C. TENER.

55

60

70

75

8.0

.90




	Drawings
	Front Page
	Specification
	Claims

