» % ‘ >y

i QS &

o ~ =

n : = XN X

a////\\\\\\\\\\\\W\\\\\\\\\\\\\\\/BV/% ,\\\W\\W/ o N / N

Nt RN TSR Z S
/ N V22000 )

Patented June 6, 1882,

N \N\awrrsrerrivare NN
N\ HOIIIHIIIIOEIT i

N\ sasvosrarsamss: S O
SAMLNN \\ CIIIIIIIIILIIIE N

'E. J. HOUSTON.
ELECTRIC INCANDESCENT LAMP,

N. PETERS, Pholo-Lithographer, Washington, D. C

(No Model.)

N
.
K
e 3
¢ g
a - WY
4
:
d /o
NESSES:
. 4
) A
V'
AR
M \
S
X

- oY
e~ y < - > IO Y
Y oy \ >

= 22222222 NS sssssti-—
= . N = P, <
=S 3 D e AT, V//V///V//M/ .
N n“. S -4 m T ™ jv

Y o . ,Dl . x .. M {
o L x\m & s = ‘
= N U L %

a o~




io

15

20

25

30

40

45

g0

UNITED STATES

PAaTENT OFFICE.

EDWIN J. HOUSTON, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
THE AMERICAN ELECTRIC COMPANY, OFF NEW BRITAIN, CONN.

ELECTRIC INCANDESCENT LAMP.

SPECIFICATION forming part of Letters Patent No. 259,017, dated June 6, 1882,

Application filed Mareh 14, 1882,

(No model.)

To all whom it may concern :

Be it known that I, EDwin J, HOUSTON, of
the city and county of Philadelphia, State of
Pennsylvania, have invented certain new and
useful Improvements in Electric Incandescent
Lamps, of which the following is such a de-
seription as will enable those skilled in the art
to make and use the same, raference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon.

The object of my invention is to improve the
general construction and to increase the dura-
bility and efficiency of incandescent lamps.
These ends I accomplish by an improved
means of forming the electricconducting-joints
between the ends of the incandescent carbon
filament and the conduoctors conveying the
current into the lamp, and by other details of
construction, all of which will be hereinafter
more fully described.

Considerable difficulty has hitherto been ex-

perienced in obtaining a good electrical con-

ducting-joint between the ends of the carbon
filament and the conducting-wires attached
thereto. 1 obtainsncha joint by the following
means: To the ends of the carbon filament,
which I prefer to make out of paper-pulp or
card-board, prepared and carbonized in the
usnal manner, I attach short lengths of wire
made of iron or other material capable of
entering into chemieal combination witk, car-
bon by any snitable means—as, for example,
by wrapping the wire about the filament or by
passing it through a hole in the ends of the
filament, and bring the iron wires into as in-
timate contact with the ends of filament as
possible. I then by preference insure better
contact by electroplating the junction with a
thin deposit of iron. This being done I still
further increase the electrical conductivity
and securé a more intimate union between the
junetion of the wire and the filament by con-
verting the iron into steel or a carbide cou-
taining more carbon than ordinary steel. This
latter processmay be effected by exposing the
juanetion, whilehighly heated by any means—as
by the passage of an electrical carrent—to any
hydroearbon gas or vapor. Under these cir-
cumstances, as is well known, the hydrocarbon
is decomposed and earbon of high electrical

conductivity is deposited on the heated sur-
faces. If any of these surfaces be formed of
any other substance that, like iron, is capable
of entering into chemical combination with the
carbon, it will so combine. Inthe caseof iron
it will be converted into steel, while pure car-
bowwill be deposited on the junctionand on the
filament, thus insuring a trne chemical contact
at the junetion. If so desired, the deposition
of the carbon on the other portions of the fila-
ment may beprevented by any suitable means.
Instead of exposing the junction to hydrocar-
bon gases or vapors while the parts are incan-
descent, it may, if so desired, be dipped in any
hydrocarbonliquid and carbon deposited there-
on by simple electrolytic action.

I sometimes slightly modify the above-de-
seribed processes asfollows, viz: Before thepa-
per or pulp forms are carbonized I secure the
iron wiresto theends thereof by wrapping them
with strands of flax or other pliant carboniza-
ble material. During the ordinary process of
carbonization, which is then resorted to, the
pliant fibrous material is not only carbonized,
but partially converts the iron into steel. Im-
mediately on removal from the furnace I elec-
troplate the junction with irou, and then ex-
pose the filament and its conducting-wires,
while heated to electrical incandescence, to the
same hydroearbon vapor or gas that is em-
ployed for the purpose of improving the elec-
trical conductivity and homogeneity of the fila-
ment. The length of iron or other wire thus
connected to the earbon is not passed through
the globe, as a good joint cannot be formed
between the iron and glass, but is attached to
a piece of platinum or other conductor suita-
ble for forming a tight joint at the point where
the leading-in conduetor passes through the
walls of the globe. By thus constructing the
leading-in conductor of two parts, one capable
of entering into chemical union with carbon
and the other sunitable for sealing in glass, I
insure a tight joint at the point of sealing as
well as a good electrical connection between
the carbon and the leading-in conductor.

Figures 1 to 10 show the various details of
my invention as applied to my improved con-
straction of incandescent lamps. Tig. 1 is a

view of thie completed lamp with its incandes- 100
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cing filament, showing thesupport thereforand
its inclosing glass globe or envelope. Fig. 2
is a vertical section through part of the lamp,
showing the method of supporting the same
and the device for turning the current into or
away from the lamp. Tig. 3 shows a modified
form of sealing for the conducting-wires. Fig.
4 showsin detail a simple form of supporting-
clamp for the lamp. Tig. 5 shows the method
~f support for a bracket-lamp. Figs. 6 and 7
show the construetion of the conducting-wires.
Figs. 8,9, and 10 show the details of the mech-
anism for turning the light on or off.

In Trig.1is showna lamp completed accord-
ing tothedetailsof myinvention, and ready for
placing on its supporting-bracket. Cisthecar-
bon filament. jj are thesteelified and carbon-
ized junctions, prepared in the manner previ-
ously described. The conducting-wires A and
B, leading to the junctions j 7, are fused into
the ends of two glass tubes, w w, by melting
the glass around them,as at ¢ a. These tubes
are constricted, at b b, near their points of at-
tachment to the supporting mass &/ &/ 87 &,
which is also of glass. The glass mass S/ &/
S 8/ q¢ 1w, which forms the support for the
carbon filament O, has an inelosing globe, S,
also of glass, securely attached to it by fusing

-1t to the neck of the supporting-stand at S/ &/,

as shown, and exhausted of air in the usual
manner. Before closing the lower part of 8/ &/,
and by preference before attaching the globe
S, melted sealing-waxis run in the tubes w 0,
so as to completely snrround the conducting-
wires. The end isthen fused at the constricted
portions b b. The object of the tubes 2010, with
their inclosing sealing-wax, is to prevent the

cotrance of air into the chamber containing

the carbon filament. Sealing-waxoranyother
partially-flexible substance answers this pur-
pose admirably, and I have used it with con-
siderable success for sealing the wires con-
nected with highly-exhausted glass tubes. It
probably owes its efficiency to the strength of
its adhesion both to the glass and the conduct-
ing-wire, and also to the fact that purely local
expansions of the conducting-wires are not so
liable to fracture it as to fracture a more brit-
tle material. Other sealing materials may,
however, be used in place of the wax. The
lower part of the glass support is shaped as
shown, and fashioned at its boftom into the
form of a hollow cylinder, as seen at S 8,
At some little distance from the lower end of
S S brass or copper rings Y X are placed,
one inside and the other outside the glass cyl-
inder, Theserings, which are attached to the
glass in any suitable manner, form the ter-
minals of the condueting-wires A and B, and
afford a ready means of placing the lamp in
electrical conneetion with the conductors fur-
nishing the electric current. The bracket or
chandelier that supports the lamp is provided
with two concentric condncting-rings, suitably
insnlated from each other and connected re-
spectively to the wire leading to and from the
source furnishing the electric current. These

2 259,017

rings are placed such a distance apart as to
permit the rings X and Y, connected to the
supporting-stand S/ 57, to be forced between
them. They may be caused to pressmore firmly
against the conductors X and Y, and thus in-
sure better electrical contact, by means of suit-
ably-placed springs, or the outer ring of the
supporting - bracket may be firmly ctamped
against the outer ring of the lamp-stand, by
means of the eontrivance I have shown in con-
neection with Figs, 2 and 4. This contrivance
consists in a simple hinged joint which holds
thetwo halvesof theouterring, I. Lipsformed
on the other ends of the sections are connected
by a serew, Q, by means of which the diameter
of the ring can be varied within certain limits.

I have also shown in Tigs. 2, 8, 9, and 10
simple means by which the current can be
caunsed to flow through or past the lamp, thus
lighting or extinguishing it, This consists of
the screw or spindle P, seated in and passing
through ring L, and preferably made of some
insulating material or resting in an insulating
sleeve. By turning the screw a quarter-revo-
lation metallic contact is established between
L and M by means of the devices to be pres-
ently deseribed, and the lamp is thus extip-
guished, the incandescent portion being short-
circuited. When in this positionanotherquar-
ter-turn breaks the short circuit between I
and M, and thus lights the lamp.

Fig. 8 is a horizontal transverse section
through x xof Fig. 2. Fig.9is avertical trans-
verse section through P on line y y of g, 2,
showing the position of parts when the lamp is
lighted. Here the metallic piece P/, extending
through the insulating material of P and suit-
ably attached thereto, is shown asout of con-
tact with the conducting wires or springs m
and [, connected respectively with M and L.
Under these conditions, if the lamp be in its
socket, the current is forced to pass through
the carbon filament.

Fig. 10 shows the device with the screw P
turned so as to bring the pin or conducting-
piece T’ simultaneously into contact with
springs or wiresm [ and close thecireuit around
the lump by forming a short circuit from L to
M, thus extinguishing the light.

In Fig. 3 I have shown a modified form of
the sealing-joint shown in Ifig. 1 at w . The
letters refer to similar parts to those shown
Fig. 1. In the lower part of the stand 8 8, T
provide a tube, ', which is filled with melted
wax in 4 manner similar to that deseribed in
connection with Fig. 1. I sometimes adopt
this method in preference, so as to avoid the
possibility of injury to the vacuum in S, due
to the leakage of gases evolved from the wax
in w 2. In this form, the wax being entirely

within the supporting-stand 8’ 8, injury from’

leaking is much less liable to occur. To still
further avoid the danger from this source I
sometimes purposely leave an opening at o in
the lower part of the tube 27,30 as to facilitate
the escape of compressed vapors,

I have shown in TFig. 5 the mode of attach-
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ing thelamp toitssupporting bracketorstand.
The conducting-wires, which are suitably ‘in-
sulated, are passed through the hollow tube
forming part of the bracket. The conducting-
rings L and M are separated from one another
and from the metal of the supporting-bracket
by insulating material. One of the conduct-
ing-wires is brought into metallic contact with
the outer ring and the other to the inner ring.
ro In order to place the lamp on the bracket, the

screw Q is turned so as to open the ring L. The

lamp is then placed therein, so thatits ring X

is brought into metallic contact with L, and Y

into metallic contact with M. The screw Q is
15 then turned so as to firmly clamp the ring L,
and the lamp is ready for use.

In Figs. 6 and 7 I have illustrated some of
the different methods of forming the conduet-
ing-wire.

A A is the end of the carbon filament.
JJ are the joints, steelified and carbonized, as
already explained. A/ A’ are the lengths of
iron wire. j'j’arethewelded or wrapped joints.
The wires A’ A’ are either copper or platinum.
25  What I claim as my invention is—

1. The herein-described method of forming
a good electrical connection with the carbon
strip or filament of an incandescent lamp, con-
sisting in fastening the strip or filament to a
conductor of iron or other conducting sub-
stance capable of entering into chemical com-
bination with carbon, and then carbonizing the
conductor thus attached.

2. The herein-described method of forming
an electrical conneection between the carbon
strip or filament of an incandescent electric
lamp and the outside conductor, consisting in
fastening the strip or filament to a conductor
of a material capable of entering into chemi-
cal combination with carbon, electroplating
the joint with a similar material, capable also
of entering into chemical combination with car-
bon,and then converting the joint thus formed
into a carbide of the material employed.

3. The lherein-described method of forming
an electrical econnection with the strip or fila-
ment of an incandescent carbon lamp, consist-
ing in fastening said strip to a length of iron
condueting-wire, and then converting theiron
thus attached into a carbide.

4, The herein-described metlod of forming
an electrical connection with the strip or fila-
ment of an ineandeseent earbon lamp, consist-
ing in fasteningsaidstripto anironconductor,
55 electroplating the joint with iron or other snit-

able metal, and then treating the joint thus

formed so as to convert the iron into a car-
bide.

5. The herein-deseribed method of forming

6o an electrical connection between the strip or
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filament of an incandescent carbon lamp, con-
sisting in conneeting the strip or filament be-
fore carbonization to an iron conductor, wrap-
pingtheiron with a carbonizable material, car-
bonizing the strip or filament with the con- 63
ductor thus attached, and afterward electro-
plating with iron and heating to incandes-
cence in a carbon vapor, gas, or liquid.

6. A compound leading-in conductor for an
incandescent light, composed of platinum a$
the point where it passes through the wallsof
the glass inclosing globe and of iron or simi-
lar material capable of entering into chemical
combination with carbon at the point where it
is attached to the ecarbon strip or filament. 75

7. In an incandescent electric lamp, a car-
bon strip or filament, in combination with a
leading-in conductor of carbide of iron covered
with carbonat the point of junction, deposited
in the manner set forth.

8. In an incandescentlamp,acompound con-
ductor for the purpose of carrying the current
to and from the carbon filament, consisting es-
sentially of a metallic wire of suitable mate-
rial for sealing into the glass support by melt-
ing the glass around it, welded to or wrapped
around one end of a wire capable of entering
into ehemical combination with the carbon of
the filament, and combined chemically in the
manner substantially as deseribed with the
end of the filament and with other earbon de-
posited thereon. '

9. A glass supporting and aninclosing globe
for the incandescing filament of an electric
lamp, fashioned at its bottom into the form of 93
a hollow eylinder, 8" 8", to the inside and out-
side of which respectively are attached the
conducting-rings XY, connected tothe ends of
the filament.

10. The combinaticn, snbstantially as de- 1cc
seribed, of an alectrie lamp provided at its base
with a conducting-ring forming a terminal of
its incandesecing portion, and a ring-socket for
holding the lamp formed in two parts, said
ring being provided with a snitable elamping 10§
device, and conneected with the conductor by
which the electric current is supplied to the
lamp.

11. The combination of the double -ring
socket L and M and shunting-key P.

12, The combination of the double - ring
socket I, M, springs or conductors projecting
from said rings, and the turning screw or spin-
dle P, mounted in the outer ring and provided
with means for completing and breaking the 115
cireuit between the springs.

- EDWIN J. HOUSTON.
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Witnesses:
. EDWARD W. VOGDES,
GEo. W. SCHOCK.




