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The present invention relates to ballast devices 
for increasing the useful life of incandescent 
lamps and for increasing at the same time their 
light output efficiency (lumens per Watt). 
Some of the objects of the present invention are 

to provide an ohmic ballast device for an incan 
descent lamp, which can be conveniently placed 
in a conventional lamp socket between a conven 
tional lamp base and the base finger contact in 
said socket, which is comparatively inexpensive 
to manufacture and easy to apply in operative 
position, which imparts to a conventional in 
candescent lamp to which it is applied increased 
useful life combined with increased light output 
efficiency When subjected to either intermittent 
or continuous duty and which has the darkening 
on the inside of its glass bulb due to Waporization 
of its filament delayed, thus improving its useful 
life cycle. 
Another object of the present invention is to 

provide an ohmic ballast device which has the 
desirable characteristic described and which at 
the same time can be conveniently attached to 
the base of a conventional incandescent lamp 
to for a unit thereWith adapted to be ScreWed 
as such into a conventional lamp Socket or un 
screwed therefrom, and which can be easily re 
noved from the lamp base for reuse. 

In accordance with the present invention, the 
Ohmic ballast device is in the general form of a 
ring or in the form of a disc adapted to be lo 
cated in use in a conventional lamp Socket be 
tween the finger contact at the base thereof and 
the end contact of a conventional lamp ScreWed 
in Said socket. The ballast device has an ohmic 
resistance which in use Would be in Series with 
the lamp flament and which would serve to re 
duce initial Surges of current of destructive in 
tensity through the filament when the lamp is 
first turned on. It has been found in accordance 
with the present invention that an ohmic re 
sistance in series with the filament acts not only 
to prolong the lift of a bulb. When Subjected to 
frequent on and off cycles but also prolongs the 
life of a bulb when subjected to continuous duty. 
Therefore, the ohmic ballast device is designed 
to offer electrical resistance in Series With the 
filament during the stage when the current is 
first turned on to serve as a ballast against high 
current surges at this stage and is also designed 
to offer resistance in Series. With the filament 
after the current has become stabilized during 
continuous duty. 

Various other objects, features and advantages 
of the present invention are apparent from the 
following particular description and from an in 
spection of the following drawings, in which: 
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Fig. i shows on an enlarged scale a conven 

tional lamp screwed into a conventional lamp 
Socket and shows an ohmic ballast device in the 
general form of an attachable ring in Said socket 
Constituting One embodiment of the present in 
vention, the lar inp being shown in side elevation, 
the lamp Socket partly in side elevation and 
partly in Vertical Section and the ballast device 
in Side elevation; 

Fig. 2 shows the ohmic ballast device of Fig. 1 
but On a large" Scale, in top plan view with parts 
broken away; 

Fig. 3 is a radial Section of the ohmic ballast 
device taken on lines 3-3 of Fig. 2 but on a larger 
scale; 

FigS. 4 and 5 illustrate on enlarged scale, suc 
CeSSive StepS in attaching the ohmic ballast de 
Vice of Figs. 1-3 to the lamp base, the lamp base 
being shown in side elevation and the ballast de 
Vice being shown in radial section; 

Fig. 6 illustrates on enlarged scale a step in re 
Iihoving the ohmic ballast device of Figs. 1-3 from 
the lamp base, the lamp base being shown in side 
elevation and the ballast device being shown in 
radial Section; 

Fig. 7 shows on enlarged scale a top plan view 
With parts broken away of an ohmic ballast ring 
device constituting a Second embodiment of the 
present invention; 

Fig. 8 is a radial Section of the ohmic ballast 
device taken on lines 8-8 of Fig. 7 but on a 
larger Scale: 

Fig. 9 ShoWS on enlarged scale a top plan view 
of an ohmic ballast ring device constituting a 
third embodiment of the present invention; 

Fig. 10 is a radial section of the ohmic ballast 
device taken on lines - of Fig. 9 but on a 
larger scale; 

Fig. 11 illustrates on enlarged scale a step in 
attaching the ohmic ballast device of Figs. 9 and 
10 to the lainp base, the lamp base being shown 
in Side elevation and the ballast device being 
ShoW&n in radial section; 

Fig. 12 illustrates on enlarged scale a step in 
renowing the ohinic ballast device of Figs. 9 and 
10 from the lamp base, the lamp base being 
Shown in side elevation and the ballast device 
being shown in radial Section; 

Fig. 3 ShoWS a conventional lamp base screwed 
into a conventional lazap socket and an ohmic 
bailast device in said Socket in the form of a 
disc constituting the fourth embodiment of the 
invention, the laip base and ballast disc being 
shown in Side elevation and the lairp socket 
being shown partly in side elevation and partly 
in radial Section; 
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Fig. 14 shows on an enlarged Scale a top plan 
view of the ohmic ballast device of Fig. 13; 

Fig. 15 is a radial section of the Ohmic ballast 
device taken along lines 5-5 of Fig. 14; 

Fig. 16 shows test curves of Life vs. Wolts for 
conventional lamps without ohmic resistance 
ballast operating at reduced voltage under coin 
tinuous and intermittent duty; and 

Fig. 17 shows test curves of Life vs. Wolts for 
conventional lamps but with ohmic resistance 
ballast operating under continuous and intermit 
tent duty. 

Referring to Figs. 1-6 of the drawings, the 
Ohmic resistance ballast device of the present ill 
vention is shown applied to a Standard incan 
descent lamp 10 comprising a glass envelope Or 
bulb containing therein a filament (not shown) 
and having a metal screw cap 2 serving as one 
terminal of the lamp. Projecting through an 
axial hole 3 of the Screw cap 2 is an insulating : 
generally frusto-conical base 4 carrying at its 
outer Smaller end a round metal contact disc 5 
held in position by a metal central rivet f hay 
ing a contact head serving as the other terminal 
of the lamp. The lead-in base wires (not shown) 
of the lamp are connected to lead connections 
(not shown) respectively, which in turn are con 
nected to the ends of the filament respectively. 
These lead-in wires are connected to the Screw 
cap 2 and to the end contact respectively of 
the lamp 0. 
The lamp f O is shown in Fig. 1 screwed into a 

conventional lamp socket 20 comprising a metal 
female Screw 2 for receiving the lamp ScreW cap 
2 and a base 22 carrying a finger contact 23 for 
engaging the end contact 7 of the lamp. The 
screw 2? and the base contact, 23 serve as terrai 
nals for the lamp socket 20. 
Disposed in the lamp socket 20 and located 

between the end contact f of the lamp f and 
the base contact 23 of Said Socket to form an 
electrical Series connection therebetWeen is all 
ohmic ballast device 30 (FigS. 1-6) of the preSeat 
invention. This ballast device 3 comprises two 
opposed contacts 3 and 32 adapted to make con 
tact with the lamp contact T and the Socket base 
contact 23 respectively and separated by an in Su 
lation strip 33. These ballast contacts 3i and 32 
are connected together by a resistance 34 through 
finger extensions on said contacts, So that Con 
nection between the lamp contact 7 and the 
socket base contact 23 is effected through said 
resistance. 
The ballast resistance 34 is in the form of a 

ring of uniform cross-section, the ballast con 
tacts 3 and 32 having their finger extensions 
embedded at one end into said ring at diametri 
cally opposite sides, resulting in two equal electric 
circuits connected in parallel around the ring. 
These contacts 3 and 32 lie in axial alignment 
with the lamp contact 7 and the Socket contact 
23 and are dished in opposite directions to pre 
sent out.Wardly convex Surfaces to Said lamp Con 
tact and said Socket contact respectively. The 
insulating strip 33 may be secured to one of the 
ballast contacts 3 and 32, as for example by 
adhesive as ShoWn. 
The ballast resistance ring 34 is made of a na 

terial having a negative resistivity coefficient, 
whereby its ohmic resistance decreases with in 
creasing temperature. This resistance ring S0 is 
preferably of inexpensive molded construction 
Such as is used for radio resistors and desirably 
consists of powdered carbon and an inert mate 
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4 
rial such as talc with a synthetic resin binder, 
the proportions of these ingredients depending 
upon the desired resistance of the ring. A ring 
34 of this composition has the desired negative 
resistivity coefficient. 

he resistance ring 34 is protected by an outer 
insulating covering 35 molded of ther nosetting 
plastic, as for example of Bakelite (phenol-form 
aldehyde resin). This insulating covering 35 has 
an outer cylindrical periphery 36 of a diameter 
to permit the ballast device to fit comfortably in 
a conventional lamp Socket, and for that purpose 
a diameter slightly less than one inch (3') is 
suitable. The insulation ring 35 is of such height 
as not to interfere with the screwing of the lamp 
89 almost fully into the socket 29 and for that 
purpose, this height is no greater than the dis 
tance between the end of the lamp contact f. 
and the end thread of the Screw cap 2. A height 
of a little over one-quarter of an inch ('') is 
Suitable for the purpose. 
The insulation ring 35 presents a concave inner 

periphery 40 of progressively decreasing diameter 
to conform Substantially with the general frusto 
conical contour of the base Section of the lamp 
and to permit Said lamp base section to nest into 
said ring in attached position of tine ohmic ballast 
device 3. 

For atching the chnic ballast device 30 to the 
base end of the lamp (), said device includes 
an attachment clip in the form of a ring 4 hav 
ing a slot 42 therein to permit the lamp contact 
disc 5 to pass therethrough and to permit Said 
attachment ring to be latched to Said amp base 

5 end between said disc and the insulating lamp 
base 4. This attachment ring 4 and the ballast 
contact 3 are desirably integral and made of a 
single sheet of thin spring material Such as phos 
phor bronze (.976 Cu, .02 Sn, .002 P). This sheet 
of springy metal has a tail 43 embedded into or 
otherwise connected to the resistance ring 34 to 
establish electrical contact thereWith and has 
its intermediate Section Stamped out fronn Said 
sheet and offset from the plane of said sheet to 
form the ballast finger contact 3 and to define 
the slot 42 for the attachment ring 4. 
The slot 42 in the attachment ring 4 is elon 

gated in the direction transverse to the axis of 
- the contact finger 3 extending along its length, 
and has the length of its major axis between the 
points a and b slightly greater than the diameter 
of the lamp contact disc 5 and has the length of 
its minor axis between the points c and d slightly 
less than the diameter of Said lamp contact disc. 

Before attaching the ohmic ballast device 30 
to the lamp, the contact disc f 5 of the lamp is 
separated around its peripheral edge from the 
insulating lamp base 4 by the thumb nail or by 
a thin knife blade. Then the ballast device 30 
is slipped over the base end of the lamp and 
slightly tilted to slip the secured side of the at 
tachment ring 4 in the region of its corners e, 
between the insulating lamp base 4 and the lamp 
contact disc 5, as shown in Fig. 4. The resiliency 
of the attachment ring 4f in the region of its 
corners e and the slight sidewise permissible play 
of the ballast device 30 on the base end of the 
lamp, facilitates this initial attaching operation, 
The ballast device 30 is then moved sideways edge 
wise of the attachment ring 4 to slide the secured 
side of said ring deeper into the recess between 
the insulating lamp base 4 and the lamp contact 
disc 5, until the opposite unsecured side of said 
ring in the region of its point c snaps over said 
contact disc, as shown in Fig. 5. The ballast. 
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device 30 buttoned on to the lamp contact disc 
5 as described, can then be centered on the lamp. 
base end. 
The concave surface 40 presented by the inner 

periphery of the ballast unit 30 serves to both 
Center and align said unit. With the insulating 
lamp base 4 and the lamp socket 20, so that all 
contacts are firmly pressed together. Moreover, 
the particular shape of the ballast unit 30 permits 
the resistance ring 34 and its insulation covering 
35 to have a comparatively large cross-section 
Without appreciably sacrificing the threaded 
depth of the lamp into a standard Socket. 
The ohmic ballast device 30 latched on to the 

lamp C as described, forms a unit therewith and 
these can be screwed as a unit into the lamp 
Socket 20 in the usual way by merely turning the 
glass bulb of Said lamp. The ballast device 30 
during this operation may turn by friction with 
the lamp 10 in the lamp socket 20 or may be held 
against turning, but in either case, it will not 
interfere with the screwing of the lamp almost 
to the full extent into the socket. 
When it is desired to remove the ohmic ballast 

device 3) from a burned out or spent lamp for 
reuse, the buttoning action described is reversed 
as shown in Fig. 6 by sliding the ballast device 
3 Sideways in one direction to cause the secured 
Side of the attachment ring 4 is the region of 
its corners e to Snap out of the recess between 
the insulating lamp base 4 and the lamp con 
tact disc 5 and by Subsequently moving the 
ballast device sideways in the opposite direction 
to complete the detachment of the ballast device 
from the lamp. 

Fig. 16 shows the curves of Life vs. Volts in 
terms of percentage, derived from a number of 
conventional lamps tested at both rated and 
slightly reduced voltage on 60 cycle A. C. power 
without resistance ballast, under both continuous 
and intermittent duties and subjected to a small 
amount of vibration, Such as Would be experienced 
in many donestic and industrial applications. 
The lamps subjected to intermittent duty were 
continuously turned on and off every 12 seconds 
(4 Seconds on, 8 Seconds off). 
the lamp under continuous duty but under oper 
ating conditions at rated voltage has been in 
dicated as 100% on the curve and the life of the 
lamp under intermittent duty at rated voltage is 
shown on this same scale to be only a fraction 
of 100%. - 

Fig. 17 shows the curves of Life VS. Wolts in 
terms of percentage derived from a number of 
conventional lamps tested at rated voltage on 60 
cycle A. C. power. These lamps were made by 
the same manufacturer and were tested under 
both continuous and intermittent duty under the 
identical conditions of the aforesaid tests on 
Which the curves of Fig. 16 are based, except that 
these lamps were tested with varying amounts 
of ohmic resistance ballast in series with the lamp 
filaments. 
A comparison of the corresponding curves of 

FigS. 16 and 17 Show the Very large extension of 
lamp life by using ohmic resistance ballast as 
against the slight extension of life by a corre 
sponding reduction in operating filament voltage, 
Fig. 17 Surprisingly shows that ohmic resistance 
ballast in an A. C. circuit prolongs the life of a 
lamp substantially, even when said lamp is sub 
jected to continuous duty. The ballast necessary 
to extend the life of a bulb which is on continu 
ously is less in ohmic resistance than that neces 
sary to extend similarly the life of a bulb which is 

The average life of 
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6 
switched on and off at frequent intervals. It has 
been found in accordance with the present inven 
tion that for maximum lamp life and minimum 
power loss due to ballast, where the lamp is turned 
on and off occasionally and Subjected to Small 
amount of vibration, such as would be experi 
enced in many domestic and individual applica 
tions, it is desirable to provide a ballast having 
approximately three times the resistance, when 
the lamp is turned off than when the lamp is 
Operating continuously. 

It has also been found in accordance with the 
present invention that a ballast device having 
an ohmic resistance 34 dissipating wattage equiv 
alent to between six tenths of one and four per 
cent of the wattage of the filament of the lamp 
under Operating temperatures produces the de 
sired results. 
The darkening of the glass on the inside of the 

bulb due to the vaporization of the Wolfram 
(tungsten) filament materially reduces the light 
Output with age. There is therefore a limit to 
which the life of a lamp may be efficiently ex 
tended. Nevertheless, it has been observed in 
accordance with the present invention that a 
lamp using ohmic ballast darkens at a much re 
duced rate, so that even with its life increased 
many folds, the ultimate darkening at failure 
is no greater than that of a conventional lamp 
not having the extended life. 
The exact theoretical explanation for the large 

extension of life and better performance of the 
improved lamp of the present invention using 
ohnnic resistance ballast is not positively known. 
It is recognized that many complicated phenom 
ena, influence the structure and properties of ma 
terials at high temperatures. Due to some of 
these phenomena, the life of incandescent lamps 
Vary Widely between lamps of Supposedly identical 
manufacture, and even more widely between 
lamps of different manufacture. It has been 
found that extremely Small vibrations adversely 
affect average lamp life and Widen the differ 
ence found almong Supposedly identical lamps. 
Observed test results in combination with known 
metallurgical theory lead one to believe that 
lamp filament failures are due to what is known 
Inetallurgically as "high temperature creep,' the 
StreSSes being produced principally by thermal 
temperature gradients, often augmented by 
stresses due to mechanical vibration. It is be 
lieved that the ballast of the present invention 
materially reduces the magnitude of these ther 
mal StreSSes for the following reasons: 

... the current Surges at the instant the lamp 
is turned on are laterially reduced resulting in 
lower thermal Stresses at the junction of the 
filament and lead connections and along the filia 
inent due to rapid thermal expansion. 

2. When operating on alternating current, the 
magnitude of the cyclic current peaks is reduced 
When the cooling of the filament between cycles 
is considered, resulting in reduced high frequency 
thermal stresses of comparatively low magnitude 
but of extreme importance because of the fre 
quency. 

3. Because of the reduced thermal stresses, the 
additional stress due to mechanical vibration 
or external means is not as Severe. 
The following handbook formula is based on 

operations under ideal conditions where the 
lamps are turned on only once and mounted on a 
Vibrationless structure: 

life =(YES 13.1/LUMENS/WATTY7.1 .. LIFE volts - TV lumenswatt 
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It is evident from the foregoing formula for 
the operation of lamps that increased lamp 
efficiency expressed as unens per Watt can be 
obtained by increasing the filament voltage ac 
COrding to the formula indicated. Hence the 
improved lamp of the present invention may be 
operated at much higher voltage than that re 
quired to counteract the Small resistance ballast 
drop and still maintain an expected life far 
greater than that of conventional lamps without 
the ohmic resistance ballast. For instance, a 
conventional lamp rated at 110 volts could be 
used with an external ballast on a 120 volt supply. 
For Such an increased voltage and average usage, 
a resistance ballast having a voltage drop of 
about 1.5 per cent (Fig. 17) would be required 
to give for continuous duty an average life at 
rated voltage of 800 to 1200 per cent. At the 
increased voltage, the ballast drop would be 1.8 
volts leaving a filament voltage of 118.2 as com 
pared to a rated voltage of 110 for 100 per cent 
rated lumens per watt. 

Using the formula, 

800 =(i. 13.1/LUMENS/WATTY.1 LIFETV 110 100 
Then, 

LUMENS/WATT-113.8% 
which when corrected for power loss in the bal 
last gives, 

LUMENS/WAII-112% 
and 

LIFE-31.7% 
The above formula for lamp life as a function 

of Operating voltage does not truly represent the 
relationship for lamps with ohmic resistance 
under actual conditions, since under average 
actual conditions (lamp turned on occasionally 
and Subjected to Small amount of vibration), 
the actual life of conventional lamps is only a 
Small fraction of their rated life. It has been 
found in accordance with the present invention 
that the operating conditions make little or no 
difference in the life of the lamps with ohmic 
resistance ballast and that the improved lamp 
under any condition is extended several foid in 
life. 

Figs. 7 and 8 show a modified ballast ring de 
vice 3d having a coiled wire resistance element 
50 in the form of a ring made of metal having 
high resistivity and embedded in a semi-conduc 
tor ring element 51 made of material having 
negative resistivity coefficient, so that the two 
elements are connected together in parallel. Ma 
terials having a resistivity at room temperature 
(20°C.) of above 10 microhms/cm3 are considered 
for the purpose of the present invention to be 
classified as high resistivity materials, while those 
below this resistance value are classified as low 
resistant materials. To illustrate this classifica 
tion, the resistivity of Several metals and alloys 
is herein given: 
Copper -------------------------------- 1.7 
Aluminum ---------------------------- 2.58 
Wolfram (tungsten).-------------------- 5.50 
Nickel -------------------------------- 7.80 
Iron ---------------------------------- 10.00 
Platinum ----------------------------- 10.00 
Nichrome (.80 Ni, .20 Cr)---------------- 100.00 
Radiohm (.785 Fe, .165 Cr, 05Al)------- 125.00 
Therefore Nichrome or Radiohm can be effective 
ly used for the coiled wire resistance element 50. 
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The Semi-conductor element f is made of a 

material which exhibits very high electrical re 
sistivity at low temperatures and steeply negative 
resistivity coefficients with increased tempera 
ture. Suitable semi-conductors which have this 
property and which may be effectively used 
are designated “Waristors' and "Thermisters.' 
Waristors consist essentially of Silicon carbide 
Sintered in vitreous ceramics. Thermisters which 
are preferred consist of a variety of metallic 
Oxides, Sulphides and mixtures of these materials 
to obtain different resistivity characteristics with 
temperatures. Some of the more common of 
these are nickel oxide NiO, iron oxide Fe2O3 and 
Silver Sulphide Ag2S. For the Semi-conductor 
element 5 of the present invention, a Thermister 
for example may be used made essentially of iron 
oxide Fe2O3. 
The ballast device 3a of FigS. 7 and 8 com 

prises the opposed finger contacts 3 and 32 Sepa 
rated by the insulation strip 33 and connected to 
the resistance element 50 at diametrical oppo 
Site sides thereof as in the construction of Figs. 
1-6 to form two electrical branches connected 
together in parallel, each of Said branches con 
sisting of one half of the element 50 and One half 
of the element 5 connected together in parallel. 
The ballast device 30a also has an insulating 
cover 35d and an attachment ring 4 as in said 
construction of Figs. 1-6. 
The ballast element 50 has the necessary ohmic 

resistance to serve as a ballast against current 
surges when the current is turned on. At that 
instant, the ballast element 5 is inactive, because 
at room temperature, the resistance of the 
Thermister from which said element is made is 
extremely high, being of the order of 100,000 
times greater than when hot. After the lamp 
has been operating for a few Seconds and reaches 
Operating equilibrium, the increase in tempera 
ture increases the resistance of the ballast ele 
ment 50 but decreases the resistance of the ballast 
element 5 and causes thereby said ballast ele 
ment 50 to be partially shorted automatically by 
Said ballast element 5 to an extent Sufficient to 
reduce materially the overall ohmic resistance of 
the composite ballast device 300 to the point re 
quired to extend the life of the lamp with eff 
ciency during continuous duty. 
The composite ballast device 30a described is 

ohmically designed to provide an automatically 
changeable ohmic resistance having approxi 
mately three times the resistance when the lamp 
is turned off than when it is operating continu 
ously and to dissipate wattage of between six 
tenths of one and four percent of the Wattage of 
the lamp filament under operating temperatures. 

Figs. 9-12 show a modified ballast ring device 
30th comprising two opposed contacts 3 lb and 32b 
of resilient metal adapted to make contact with 
the lamp contact and lamp Socket base contact. 
respectively and separated by an insulation strip 
33b. These ballast contacts 3 lb and 32b are con 
nected together by a resistance ring 34b through 
radial finger extensions 55 and 56 on said con 
tacts 3b and 32b respectively embedded in or 
otherwise electrically connected to said resistance 
ring 34b. This resistance ring 34b is made of . 
material having negative resistivity coefficient 
such as the ring 34 in the construction of Figs. 
1-6, so that its resistance decreases with in 
crease in temperature and is protected in an in 
sulating cover 35b as in said construction. To 
permit easy attachment of the ballast device 30b 
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to the lamp base end, the contact 3 b is dished 
With its concave surface facing axially outwardly 
and is formed with four quadrantly arranged 
radial spring arms 5i terminating in clip hooks 
58 adapted to grab the lamp contact disc 5 as 
shown in Fig. 11. The contact 32b is similarly 
dished With its convex surface facing outwardly. 
The lamp contact disc 5 may still have to be 

Separated froin the insulating lamp base is 
around its peripheral edges by the thumbnail or 
thin knife to prepare the lamp for attachment of 
the ballast device 38b thereto. Upon application 
of finger pressure axially to the ballast contact 
32b, the ballast contact 3 b is flexed, causing the 
hooks 58 to spread apart, so that they may be 
Snapped by Spring tension over the peripheral 
edge of the lamp contact disc 5 into latched en 
gagement therewith, as shown in Fig. 11. 
The ballast device 3b attached to the anp 

as described will form a unit therewith, so that 
they can be inserted together into the lamp 
Socket. The lamp can be screwed into the lamp 
Socket to almost the full extent without inter 
ference from the ballast device 38t. 

For removing the ballast device 39 b from the 
lamp to permit reuse of said device, finger pres 
Sure is applied axially to the lower ballast con 
tact 32b. This flexes the upper ballast, contact 
3 lb and expands the hooks 58 radially outwardly 
out of engagement with the lamp contact disc 
-5, as shown in Fig. 12, so that the ballast device 
3b can be moved axially away from the lamp. 

Figs. 1-12 show a type of ohmic bailast device 
in the form of a ring having clip means by which 
the device may be latched on to the lamp base. 
FigS. 13-15 show a modified ballast device 3 ic 
in the form of a disc comprising a resistance ele 
ment 3&c in the form of a wafer made of a ma 
terial having negative resistivity coefficient, as 
for example of graphite, interposed between two 
metal contact discs is and covered by an outer 
insulation 62 of thermosetting material such as 
Bakelite. The graphite wafer 34c is axially en 
larged to define two projecting metal covered 
contacts 63 and S4 adapted to engage the lamp 
end contact and the socket contact, 23 and 
has the electrical characteristics described in 
Connection with the ballast devices of Figs. 1-12. 
The ohmic ballast device 3 c is of a diameter 

Slightly smaller than the internal diameter of the 
lamp socket 2) to permit said ballast device to 
be dropped into said socket and has a small 
height to permit the lamp to be screwed almost 
to its full extent in said socket. Once this ballast 
device 38c has been dropped into the lamp socket, 
29, it can be retained therein without interfering 
With the Screwing of the lamp into or unscrew 
ing of the lamp from the lamp socket. 
While the invention has been described With 

particular reference to specific embodiments, it 
is to be understood that it is not to be limited 
thereto but is to be construed broadly and re 
stricted solely by the scope of the appended 
claims. 
What is claimed is: 
1. An ohmic ballast device separable from a 

conventional incandescent lamp and small enough 
to fit into a conventional lamp socket for said 
lamp, said ballast device being adapted to be dis 
posed between the end contact of said lamp and 
the base contact of said lamp socket in series 
With the filament of said lamp, said ballast de 
Vice having Sufficient ohmic resistance to dissi 
pate between six-tenths of one and four percent 
of the Wattage of said filament at operating tem 
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10 
perature and having negative resistivity prop 
erties affording about three times the ohmic re 
Sistance when the lamp is turned off than when 
it is at operating temperature. 

2. An ohmic ballast device for an incandescent 
lamp Small enough to fit into a conventional lamp 
socket and adapted to be disposed between the 
end contact of said lamp and the base contact 
of Said lamp socket, said ballast device forming 
a self-contained unit insertable as such into op 
erative position and removable as such from said 
position, and conprising a pair of contacts for 
engagement with said lamp contact and said 
socket contact respectively, and a pair of ohmic 
resistance elements in the form of rings encir 
gling said contacts, said resistance elements being 
connected together in parallel between said pair 
Of contacts and being electrically connected to 
Said contacts, one of Said elements being made 
of a material having high resistivity, the other 
element being made of a material having a nega 
tive resistivity coefficient. 

3. An ohmic ballast device for an incandescent 
lamp Small enough to fit into a conventional lamp 
SOcket and adapted to be disposed between the 
end contact of Said lamp and the base contact 
of Said lamp Socket, said ballast device compris 
ing an insulating ring adapted to encircle the 
base end of the lamp, a pair of contacts within 
the ambit of said ring for engagement with said 
lamp contact and Said socket contact respec 
tively, and an ohmic resistance element embedded 
in and covered by said ring and extending there 
along, said resistance element being electrically 
connected to and located between said pair of 
Contacts, Said ring, said contacts and said re 
Sistance element being connected together into a 
Self-contained unit, adapted to be inserted into 
operative position or removed from said position 
as a unit. 

4. An ohmic ballast device for an incandescent 
lanp as defined in claim 3 comprising clip means 
for renovably attaching the device to the base 
end of said lamp. 

5. An ohmic ballast device for a conventional 
incandescent lamp having an insulating base 
With a disc contact secured thereto, said ballast 
device being Small enough to fit into a conven 
tional lamp Socket and being adapted to be dis 
posed between said lamp disc contact and the 
base contact of Said lamp socket, said ballast de 
Vice comprising a pair of contacts for engage 
ment. With said disc contact and said socket con 
tact respectively, an ohmic resistance located 
between and electrically connected to said pair 
of contacts, and clip means adapted to remov 
ably latch. On to the base end of said lamp be 
tween said disc contact and said insulating base, 
to attach thereby Said device to said lamp, said 
contacts, Said resistance and said clip means 
being connected together into a self-contained 
unit adapted to be inserted into operative posi 
tion or removed therefrom as a unit. 

6. An ohmic ballast device for an incandescent 
lamp having an insulating base With a disc con 
tact secured thereto, said ballast device being 
Small enough to fit into a conventional lamp 
Socket and being adapted to be disposed between 
said lamp disc contact and the base contact of 
said lamp socket, said ballast device comprising 
an insulating ring adapted to encircle the base 
end of the lamp, a pair of contacts within the 
ambit of said ring for engagement with said lamp 
contact and said socket contact respectively, an 
ohmic resistance element enclosed in said ring 
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and extending therealong, said resistance ele 
ment being electrically connected to and located 
between said pair of contacts, and clip means 
Secured to said ring to removably latch the de 
Vice on to the base end of said lamp between 
Said disc contact and said insulating base and to 
attach thereby said device to said lamp. 

7. An ohmic ballast device for an incandescent 
lamp Small enough to fit into a conventional lamp 
Socket and adapted to be disposed between the 
end contact of Said lamp and the base contact 
of the lamp socket, said ballast device compris 
ing an insulating ring adapted to encircle the 
base end of the lamp, a pair of axially opposed 
contacts within the ambit of said ring for en 
gagement with said lamp contact and said socket 
contact respectively, and an ohmic resistance 
element in the form of a ring embedded in and 
covered by Said ring and extending therealong, 
the contacts of said pair having finger extensions 
electrically connecting said pair of contacts to 
diametrically opposite sides respectively of said 
resistance element and being secured to said in 
Sulating ring, whereby said device forms a self 
contained unit adapted to be handled as such 
in the operation of inserting said device into posi 
tion and removing said device out of position. 

8. An ohmic ballast device for a conventional 
incandescent lamp having a screw cap and an 
insulating substantially frusto-conical base pro 
jecting axially from said cap with the smaller 
end of said base at the end of said lamp, said 
ballast device comprising an insulating ring hav 
ing a substantially cylindrical outer periphery 
and having an outside diameter not greater than : 
the internal diameter of a conventional lamp 
SOcket and not greater than the outside diameter 
of said Screw cap, and a height not greater than 
the axial distance between the end of said lamp 
and the first thread on said cap nearest said lamp 
end, said insulating ring defining an opening 
varying progressively in diameter to permit said 
insulating lamp base to nest therein, when said 
ballast device is applied in position on to the 
base end of said lamp, a pair of contacts within 
the ambit of said ring for engagement with a 
lamp contact and a lamp socket base contact 
respectively, and an ohmic resistance element 
embedded in and covered by said ring and ex 
tending therealong, said resistance element being 
electrically connected to and located between said 
pair of contacts, said ring, said contacts and said 
resistance element being secured together into a 
Self-contained unit to permit said device to be 
handled as such, when inserted into operative 
position or removed therefrom. 

9. An ohmic ballast device for a conventional 
incandescent lamp as described in claim 8, com 
prising a clip for attaching the device removably 
on to the base end of the lamp. 

10. An ohmic ballast device for a conventional 
incandescent lamp having an insulating base 
with a disc contact secured thereto, said ballast 
device being Small enough to fit into a conven 
tional lamp socket and being adapted to be dis 
posed between said lamp disc contact, and the 
base contact of said lamp socket, said ballast 
device comprising a pair of contacts for engage 
ment with said disc contact and said socket con 
tact respectively, an ohmic resistance located 
between and electrically connected to said pair 
of contacts, and clip ineans adapted to removably 
latch on to the base end of said lamp between 
said disc contact and said insulating base, to 
attach thereby said device to said lamp, and com 

5 

O 

20 

30 

40 

80 

70 

75 

12 
prising an attachment ring of thin sheet material 
having a latch slot to permit the disc contact of 
the lamp to pass therethrough and the edges of 
said slot to be slipped between said disc contact 
and said insulating base. 

11. An ohmic ballast device for a conventional 
incandescent lamp having an insulating base 
with a disc contact secured thereto, said ballast 
device being Small enough to fit into a conven 
tional lamp socket and being adapted to be dis 
posed between said lamp disc contact and the 
base contact of said lamp socket, said ballast de 
Vice comprising a pair of contacts for engage 
ment with said disc contact and said socket con 
tact respectively, an ohmic resistance located 
between and electrically connected to said pair 
of contacts, and clip means adapted to remov 
ably latch on to the base end of said lamp be 
tween said disc contact and Said insulating base, 
to attach thereby said device to said lamp, and 
comprising an attachment ring of thin resilient 
metal having an elongated slot, longer along its 
raajor axis than the diameter of said amp disc 
contact and Smaller along its minor axis than the 
diameter of said lamp disc contact, to permit the 
disc contact of the lamp to be slipped through 
said slot and to permit the edge of Said slot to 
be retained between said disc contact and said 
insulating lamp base. 

12. An ohmic ballast device for a conventional 
incandescent lamp having an insulating base 
with a disc contact secured thereto, said ballast 
device being small enough to fit into a conven 
tional lamp socket and being adapted to be dis 
posed between said lamp disc contact and the 
base contact of said lamp socket, said ballast de 
vice comprising a pair of contacts for engage 
ment with said disc contact and said Socket con 
tact respectively, an ohmic resistance located 
between and electrically connected to said pair 
of contacts, and clip means adapted to renov 
ably latch on to the base end of said lamp be 
tween said disc contact and said insulating base, 
to attach thereby said device to said lamp, and 
comprising Spring arms projecting radially from 
one of Said pair of contacts and terminating in 
hooks adapted to be latched on to the edge of 
Said disc contact between said disc contact, and 
Said insulating lamp base. 

13. An ohmic ballast device for an incandes 
cent lamp comprising an ohmic resistance ele 
ment in the form of a wafer of a material hav 
ing negative resistivity coefficient, a pair of metal 
conducting plates on opposite faces of said re 
sistance element, and an insulating cover over 
said plates and said resistance element having a 
diameter Smaller than the internal diameter of 
a conventional lamp Socket, Said resistance ele 
ment being axially enlarged beyond said insulat 
ing cover to define two projecting metal covered 
contacts for said resistance elements. 
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