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This invention relates to a resistor suitable for 
mounting within the base of an electric lamp. 
The present application is a division of my co 
pending application, Serial No. 337,005, filed May 
24, 1940, Patent No. 2,285,875, June 9, 1942, 
claiming an electric lamp assembly including the 
resistor of this application. 

Certain types of electric lamps are provided 
with filaments or electrodes, the current require 
ments of which are such that it is preferable to 
use a resistor in the filament or electrode circuit 
to permit the use of the lamp in standard power 
Supply Systems. In Some instances, external re 
Sistors have been used, or a plurality of lamps 
have been connected in a series. Either of these 
methods are disadvantageous. Neither assures 
protection of the lamp. If the external resistor 
is omitted or removed and/or a lamp having no 
resistor is connected with the power line, such 
lamp may be Seriously damaged. 
The object of the invention is to provide a re 

sistor which may be readily mounted within the 
base of the lamp below the bulb and surrounded 
by the base shell and may be held in position 
without special clamping or holding devices. An 
other object is to Secure the electric terminals to 
the resistor in a manner which will effect a good 
electric contact between the terminals and re 
sistor and will also provide for a proper mechan 
ical support for the resistor. 
The invention is hereinafter more fully de 

scribed in connection with the drawing show 
ing the resistor in place in a lamp assembly and 
also showing two different methods of connecting 
the terminals to the resistor. 

In the drawing, Fig. 1 is an axial section 
through an electric lamp having my resistor in 
corporated therein; Fig. 2 is a perspective view 
on an enlarged scale of one form of my improved 
resistor unit; Fig. 3 is a Cross section of another 
form of such unit. 
I will first describe the lamp assembly employ 

ing the resistor, as shown in Fig. 1. For the 
most part, the lamp illustrated is typical of the 
standard lamp construction now in general use. 
As shown, the lamp comprises tubular glass 

envelope 0, into the base of which a glass header 
insert or electrode supporting element extends. 
A pair of electrodes 2 are shown as being se 
cured to the top of lead wires 4 and 4a which 
extend through and are carried by the header 
insert. The header is tubular as shown in Fig. 
1 and is provided with a downwardly extending 
glass exhaust tube 5. This tube is axially 
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distance below the bottom of the header and en 
velope. The upper end of the exhaust tube 5 
is in communication, as by a passageway 6, 
with the interior of the envelope. This enables 
the exhausting of the air from the envelope and 
the formation of a partial vacuum therein. After 
the vacuum has been formed in the envelope, the 
lower end of the exhaust tube 5 is closed, as 
indicated at 7. 

. Secured to the envelope O, as by cement 8, 
and enclosing the exhaust tube is a metallic base 
9. The lower end of the base is closed by in 

Sulating compound 20 in which is set an axially 
positioned metal contactor 2. The lead wire 4a 
extends from the header through the contactor 
2f and is secured thereto as by soldering. In 
standard lamp constructions the other lead wire 
4 is secured directly to the base shell 9 as by 

Soldering. Thus, the shell itself acts as a sec 
ond contactor. The size of the lamps vary from 
miniature lamps, the base and envelope of which 
may be about one quarter of an inch in diameter 
and the length of which may be about one inch, 
to lamps many times this size. 
The present invention is concerned with an 

nular resistor as 30, placed within the base shell 
and in Series With one of the lead wires and its 
contactor. For instance, the lead wire 4 and 
the metallic base shell. 
As the invention is contemplated for use with 

miniature lamps, it is highly desirable that the 
resistor be so shaped as to occupy as little space 
as possible, and thus enable a compact assembly. 
Likewise, it is desirable that the resistor be so 
Constructed as to facilitate its attachment to the 
envelope and header structure in such a manner 
as to enable the positioning and cementing in 
place of the lamp base with little or no danger 
of displacement of the resistor and thereby elim 
inating the need for insulation to protect the 
resistor against short circuiting. 
To the above ends, the resistor preferably is 

formed as a ring or annulus having an outer di 
ameter which is less than the inner diameter of 
the base shell and an inner diameter greater than 
the outer diameter of the exhaust tube. When 
So constructed, the resistor may be positioned in 
contact With the glass header insert and en 
circling the exhaust tube 5, as shown in Fig. 1. 
The lead Wire 4 is then extended between the 
tube and the resistor and is secured to the re 
Sistor, as will hereinafter be more fully described. 
The other lead wire f4a may be passed between 
the resistor and the exhaust tube and extended 

aligné i with the envelope 0 and extends some 55 directly to the contactor 2 in the base. The 



2 
base may then be cemented to the shell in the 
usual manner with a resistor terminal wire 3 
extending through the cement between the shell 
and the envelope. The terminal wire 3 is then 
secured to the shell as indicated at 32. 

It is desirable that the resistor have a rela 
tively long life span. I have found that a car 
bon, or carbon composition resistor is most suit 
able for this, purpose as such type of resistors 
have a life span of some thirty thousand hours 
as compared with a one thousand hour life span 
of other types of resistors, such for example, as 
coated paper and the like. 
The use of a carbon resistor presents a serious 

problem, in that it is extremely difficult to at 
tach terminals or lead wires thereto in an eco 
nomical manner and yet so as to insure an ef 
ficient electrical bond. The ordinary methods of 
attaching lead wires to resistors include perfora 
tion of the resistor, the securing of a metallic eye 
let thereto and subsequently Soldering the lead 
Wire to the eyelet. Because of the frangibility of 
the carbon material, however, this method can 
not be used. The carbon, of course, cannot be 
perforated by a punching operation, but even 
were it drilled, an eyelet could not be secured in 
the perforation, either economically or in a man 
ner as to provide a suitable electrical bond be 
tween the eyelet and the resistor. Likewise, 
such methods entail considerable danger of 
breaking or cracking the resistor and thus ren 
dering it useless. Other methods of attaching 
the leads or terminals to the resistor have been 
tried, but have been found to be either equally as 
damaging to the resistor. 
The present invention includes an economical 

method of fastening the terminals or lead Wires 
to the resistor, in a manner which will make both 
a good electric connection between the lead wire 
and the resistor and such a firm attachment as 
will enable the lead wire to hold the resistor in 
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place in the lamp. To this end the terminals 
comprise wires 3 and 33 which may be wrapped - 
tightly around the resistor as shown in Fig.2 and 
attached thereto by a cement 35, which not only 
securely fastens the wires to the resistor, but 
which also acts as an electrical conductor and 
thereby insures an electrical bond between the 
resistor and the terminal wires. 
A cement which has been found to be suitable 

for the purpose of securing the conductors to the 
annular carbon ring, as shown in Fig. 2, con 
prises a mixture of water soluble thermo-setting 
resin, and flake graphite. These materials are 
thoroughly mixed by a pebble-tumbling opera 
tion. The operation is preferably continuous to 
retain the material in suspension for a period of 
about sixteen hours. I have found that a mix 
ture in the proportion of from one hundred and 
fifty (150) to four hundred (400) parts of flake 
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2,824,961 
graphite, to six hundred (600) parts of resin 
provides a satisfactory cement. The preferred 
proportion, however, is two hundred and twenty 
four (224) parts of graphite to six hundred (600) parts of resin. 

In using the above cement, a paste is made 
thereof using a suitable liquid such as Water, al 
cohol or acetone for a carrier. The paste is 
brushed on the wires as indicated at 35 in the 
drawing, and is then air dried and Subsequently 
baked at a temperature of about three hundred 
and twenty-five degrees Fahrenheit (325 F.), 
for about twenty (20) minutes. The baking 
operation insures an efficient bond between the 
cement and the carbon as it drives all moisture 
out of both the resistor and the cement. The 
resistor may then be secured in place in the lamp 
assembly as heretofore described, thus provid 
ing an economical lamp assembly. 
In Fig. 3, I have shown a modification wherein 

the terminal wires, here designated 3 a. and 33a, 
instead of being Wrapped around the annular re 
sistor, as in the case of the wires 3 and 33 in 
Fig. 3, are now embedded in the resistor 30. 
This resistor 30 is of the same material and has 
substantially the same dimensions as the resistor 
38, but the conductors are embedded in it so as 
to provide an effective electrical contact there 
with. The embedding may be made at the time 
of manufacture of the annular resistor, or radial 
holes from the outside may be made into the 
carbonaceous resistor and the conductors there 
after inserted and secured by conductive ce ment. 
I claim: 
1. A resistor for a lamp assembly, comprising a 

ring formed of carbonaceous material, a pair of 
terminals comprising wires wrapped around said 
ring in substantially diametrically opposed re 
gions, and means electrically securing said ters 
minal wires to said resistor, comprising a cement 
consisting of a mixture of resin and graphite 
substantially in the proportions of six hundred 
parts of resin and one hundred and fifty to four 
hundred parts of graphite. 

2. A resistor for a lamp assembly comprising a 
ring formed of a carbonaceous material, a pair 
of terminals each comprising a wire Wrapped 
around the ring radially and spaced from the 
other wire, and spaced cementitious means 
electrically securing respective terminal wires to 
said ring. 

3. A resistor for a lamp assembly comprising 
a ring formed of a carbonaceous material, a pair 
of terminal Wires Wrapped around Said ring in 
substantially diametrically opposed regions and 
a cementitious means electrically securing each 
terminal Wire to Said resistor. 

ESTER, , SOFFE, 


