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ABSTRACT OF THE DISCLOSURE 

A ?uorescent lamp adapted to ?t into a standard in 
candescent lamp ?xture includes an integral member 
having a contact base, a self-contained solid-state radio 
frequency oscillator and a cylindrical, rod-shaped ferrite 
core with coupling means between core and oscillator. A 
removable lamp envelope includes an annular, hermeti 
Cally-sealed bulb adapted to rest in place surrounding the 
ferrite core and to be activated thereby. Bulb contains an 
ionizable medium and a luminescent phosphor. Means 
are provided to secure the bulb upon the core in ?xed 
relationship during operation. 

The present invention relates to ?uorescent lamps 
adapted to be substituted for conventional incandescent 
lamps. More particularly, the present invention is re 
lated to such lamps as are operated without the use of 
electrodes within the discharge envelope. 

In the illuminating arts, the incandescent lamp is a 0 
very high quantity item, utilized primarily in household 
and other residential uses. This lamp generally includes 
an incandescent ?lament within a predetermined non 
oxidizing atmosphere and contained within a tear-shaped 
envelope which is mounted, for example, within a screw 
type base which is screwed into a permanent ?xture or 
into a moveable socket or similar adaptation thereof. 

Despite the overwhelming preponderance of the use of 
incandescent lamps in residential uses, primarily low 
power and low voltage uses, such lamps are subject to 
great disadvantages. Of these disadvantages, the low ei? 
ciency is perhaps one of the greatest. This efficiency is as 
low as approximately 15 lumens per watt or of the order 
of 2 to 3 percent total e?iciency, since the greatest pro 
portion of the energy irradiated by the incandescent ?la 
ment is in the form of invisible infrared radiation which 
is dissipated as heat. Another great disadvantage of in 
candescent lamps is that the lifetime of these lamps is 
exceedingly short and is very unpredictable, due to the 
great fragility of the suspension of the incandescible ?la 
ment within the lamp envelope upon suitable support 
means. Any sudden mechanical or thermal shock is likely 
to fracture the ?lament or cause it to be dislodged from 
the lead-in electrodes. ' 

Accordingly, it is a primary object of the present in 
vention to provide a ?uorescent type lamp suitable for 
economic substitution in place of the conventional in 
candescent type lamp. 
Yet another object of the present invention is to pro 

vide low power, low voltage ?uorescent lamps for house 
hold and similar uses which do not require the use of a 
ballast transformer. 

Still another object of the present invention is to pro 
vide a ?uorescent lamp assembly for household and simi 
lar uses which contains a permanent voltage supply and 
a replaceable ?uorescent envelope. 
Yet another object of the present invention is to pro 

vide a high-ei?ciency ?uorescent lamp suitable for house 
hold and similar applications. 

Brie?y stated, in accord with the present invention, I 
provide a ?uorescent lamp adapted to be substituted for 
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a conventional incandescent lamp and ?tted into a con 
ventional incandescent lamp socket. Lamps constructed 
in accord with the present invention include a permanent 
support member including a suitable base contact mern~ 
her, a solid-state voltage-generating member, a ferrite 
core for coupling operating power to the light-emitting 
member of the apparatus and means for attaching a 
light-emitting member thereto. These lamps also contain 
a replaceable ?uorescent light-emitting member in the 
shape of an annular light-transmissive envelope contain 
ing a ?uorescent phosphor and adapted to be removably 
placed over the ferrite core and temporarily ?xed in im 
moble relation thereto for operation by the voltage in 
duced therein by the ferrite core. Upon failure, this light 
emissive ?uorescent assembly may be removed and re 
placed, without replacing the support member and the 
ferrite core. 
The novel features believed characteristic of the pres~ 

ent invention are set forth in the appended claims. The 
invention itself, together with further objects and advan 
tages thereof, may be best understood with reference to 
the following detailed description, taken in connection 
with the appended drawing in which, 

FIG. 1 is a vertical cross-sectional view, with parts 
broken away, of a ?uorescent lamp constructed in ac 
cord with the present invention, 

FIG. 2 is a perspective view of a spring mounting 
means suitable for use in the apparatus of FIG. 1, and 

FIG. 3 is a schematic circuit drawing of a radio fre 
quency oscillator suitable for inclusion within the device 
of FIG. 1. 
FIG. 1 illustrates, in vertical cross section with parts 

broken away, a typical structure of a low power elec 
trodeless ?uorescent lamp in accord with the present in 
vention, suitable for substitution in place of a conven 
tional household incandescent lamp. In FIG. 1, lamp ap 
paratus 10 includes a base assembly 11 and a lamp en 
velope assembly 12. Base assembly 11 includes, typically, 
a screw type base 13 containing a pair of electrical con 
tact members 14 and 15, which are insulated from one 
another and adapted to mate with the contact members 
of a conventional incandescent lamp socket. A solid 
state power-generating means case 16is af?xed to base 
13 and contains a transistor oscillator, for example, for 
transforming the conventional household voltage of ap 
proximately 110 volts RMS into a suitable radio fre 
quency voltage, which may be coupled to a ferrite core 
for transformation to an alternating voltage of proper 
value to operate the ?uorescent lamp envelope assembly 
12 for the production of high-e?iciency ?uorescent light. 
Although such solid-state oscillators are well known to 
the art, one such oscillator which may be utilized in ac 
cord with the present invention is that disclosed in my 
copending application, Ser. No. 653,749, ?led July 17, 
1967, and assigned to the assignee of the present inven 
tion, the entire disclosure of which is incorporated herein 
by reference thereto. This oscillator is reproduced as 
FIG. 3 herein. Although that oscillator was designed to 
operate at a frequency of approximately 100 kc., the 
preferable operating frequency of the oscillator in ac 
cord with the present invention is approximately 50 kc. 
Changes in the capacitive elements of that circuit to ac 
complish such frequency are obvious to one skilled in the 
art in order to adapt such oscillator for use in accord 
with the present invention. Accordingly, for the sake of 
clarity and brevity, such minor modi?cations will not be 
discussed herein. 

Typically, the oscillator means case may include a 
metallic or suitable hard plastic container such as a cylin 
drical cup-shaped member 17 having an apertured cap 
member 18, adapted to screw or otherwise ?t into, and 
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close, cup member 17. Cap 18 is suitably adapted to re 
ceive a rod-shaped ferrite core 19 which may, for ex 
ample, be threaded into ?ange member 20 or cap 18 
to secure core member 19 in ?xed relation thereto. Alter 
natively, core member 19 may be otherwise a?ixed to cap 
18 or any portion of container 17, as for example, by a 
pressed ?t. Flange 20 includes an upwardly-depending 
collar 21, which de?nes a shoulder 22 over which suitable 
mounting means may be placed to leave a spacing 22 
about core member 19. 
A removeable cap member 23 which may, for example, 

comprise a suitable hard plastic, is adapted to be per 
manently affixed in removeable relationship to the upper 
end of core rod 19, as for example, by screw threads 24, 
Alternatively, a bayonet-type socket or other means for 
rigidly and removeably a?ixing member 23 to core 19 
may be utilized. 
A primary winding 25, having a relatively few num 

ber of turns, as for example, 3 to 5 complete turns, con 
stitutes a primary winding for the ferrite transformer 
including rod core 19, and is connected to the solid-state 
power generation means within case 16 by means of lead 
wires 26 and 27. A secondary starting winding 28, which 
may comprise a relatively large number of turns, as 
for example 10 to 100, is wrapped about rod-shaped core 
19 and is terminated in a pair of outwardly-depending, 
electrically-insulated tabs 29 and 30. Fluorescent lamp 
envelope 12 ?ts in rigid, but removeable, relationship con 
centrically about core member .19 and is held in place 
by end member 23. In order that envelope member 12 
be rigidly af?xed, it is held in rigid radial position by a 
slotted cylindrical spring member 31 which is in slight 
compressive stress and outwardly presses against en 
velope member 12 to maintain it in correct radial align 
ment. 

Spring sleeve 31, which is illustrated in perspective 
in FIG. 2, ?ts about upwardly-depending collar 22 of 
cap member 18 of power supply case 16 and is held be 
tween collar 22 and downwardly-depending collar 32 of 
upper cap member 23. In positioning sleeve spring mem 
ber 31 over the core member, the sleeve is positioned 
so that insulated tabs 29' and 30 of starting secondary 
winding 28 protrude through the slot 33 in spring mem 
ber 31. To assemble the lamp assembly, cylindrical 
slotted spring member 31 is placed over shoulder 22 
with tabs 29 and 30 passing through slot 33. End cap 
member 23 is then screwed or otherwise ?xedly mounted 
upon and into ferrite rod 19, as for example, by threads 
24, so that collar 32 impinges between spring member 
31 and core member 19, thus producing an outwardly 
depending spring force against the envelope assembly 
12, which is held ?rmly in position by the downwardly 
depending surface of end member 23. 

Fluorescent light-emitting envelope member 12 in 
cludes a torroidal or annular shaped, hollow evacuable 
envelope 40, having an outward surface 41 which simu 
lates, together with the curvature of end cap 23, the 
conventional geometry of an incandescent lamp. En 
velope 40 also has an inner cylindrical wall 42, adapted 
to mate with spring member 31, and upper and lower 
ends 43 and 44, respectively, which are flat, so as to mate 
with the power supply container 16 and the end mem 
ber 23. 

Envelope 40 is ?lled with an inert starting gas, which 
may typically be argon at a pressure of approximately 
2 to 4 torr, and suf?cient mercury to create a partial 
pressure thereof of approximately 5 to 10 microns. For 
an operating temperature of 40° 0., this may conveniently 
be 40 to 50 milligrams of mercury, thus insuring the 
proper operating pressure and suitable excess mercury 
to maintain this pressure in the event of vapor cleanup. 
The inner sprface of envelope 12 is coated with a ?uores 
cent, light-emitting phosphor which is responsive to the 
radiation of the mercury, when ionized, to emit light 
within the visible spectrum. Such phosphors are well 
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4 
known to the art and generally are either calcium halo 
phosphates or calcium fluoro-phosphates, the many varia 
tions of which are well known to the art. 

One of the most important of the criteria in con 
structing lights in accord with the present invention is 
that the ferrite rod be chosen of a material which, at the 
operating frequency, has a relatively low loss so as to 
transmit a maximum proportion of power input thereto 
to the ?uorescent envelope for excitation of the mercury 
therein and the subsequent radiative excitation of the 
phosphor. One suitable ferrite is known as 3B7 and is 
obtainable from Ferroxcube Corporation of Saugerties, 
N.Y. This ferrite, when operated at a frequency of 50 
kilocycles per second and at a 1000 gauss magnetic ?ux 
density, operates to have a bulk power loss of only 
approximately 15 milliwatts per cubic centimeter. This 
makes it possible for a typical lamp which may, for ex 
ample, have a 30 watt characteristic, utilize a ferrite 
rod of approximately 0.75 inch in diameter and three 
and one half inches in length, to dissipate only approxi 
mately several watts in heating losses within the ferrite. 

Although this particular ferrite has been set forth 
herein by way of example, the choice of an ideal ferrite 
for a particular lamp and for a particular operative en 
vironment is a matter of choice to those skilled in the 
art, and many other ferrites may be chosen by a study of 
their characteristic loss and dissipation characteristics. 
One lamp in accord with the present invention op 

erates at a 30 watt rating and, as noted hereinbefore, 
utilizes a 3.5 inch long, 0.75 inch diameter ferrite rod. 
The transistor oscillator utilizes 200' volt transistors which 
may be Delco DTS 423 or 431 or Motorola M] 413 or 
423 and provides an output of 50 kHz. alternating cur 
rent to a ?ve turn primary at 501 volts and 0.6 ampere. 
An annular, light-emissive envelope has a longitudinal 
dimension of three inches and an annular inverted, trun 
cated tear-shaped con?guration with a maximum O.D. 
of three inches and an inner cylindrical aperture having 
an ID. of one inch. This envelope contains 50 mg. of 
mercury and 5 torr of argon and the inner surface there 
of is coated with a calcium ?uorophosphate phosphor 
and constitutes a single turn secondary. When connected 
to a 110 volt supply line, a secondary voltage of ap 
proximately lO volts at approximately three amperes is 
induced therein with a total power loss of only approxi 
mately three watts through the ferrite core and produces 
?uorescent light having a lumen ef?ciency of approxi 
mately 40 lumens per watt when operated at an operat 
ing temperature of 40° C. 
Although the foregoing example of one lamp con 

structed in accord with the present invention illustrates 
typical values of parameters which may be utilized in 
construction of one lamp in accord with the present 
invention, it is apparent that by appropriate modi?cation 
of these parameters, lamps having various input powers 
and lumen outputs, may be constructed utilizing the 
general teachings herein. 

In accord with the present invention, instant starting 
is obtained in lamps of the invention by the application of 
a capacitively coupled high voltage of the order of 
1000 volts to the inner wall of envelope 12. This is ac 
complished by secondary winding 28, which may con 
veniently have 100 turns terminating in tabs 29 and 30 
which pass through the slot 33 in slotted spring 31 to 
impinge upon the inner wall 32 of envelope 40. Tabs 29 
and 30 capacitively couple the high starting voltage into 
envelope 41 to cause instant ionization of the argon 
starting gas and the subsequent ionization and break 
down of the mercury contained therein. 

In further accord with the present invention, loss by 
absorption of radiation directed inwardly from the an 
nular lamp member 12 is prevented by causing spring 
member 31 to be constructed of a highly-re?ective sub 
stance, as for example, aluminum or any high-polished 
metal or a metal with a silver plating. 
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In further accord with the present invention, the base 
member 11 of the present invention is designed to be 
a permanent member which need not be replaced. Al 
though the life of conventional ?uorescent lamps is very 
long as compared with incandescent lamps, it is not neces 
sary to dispose of the lamp of the present invention, even 
upon failure of the ?uorescent envelope. Normally this 
failure will be very long in occurring because, in addi 
tion to the well-known, long lifetime of ?uorescent lamps, 
this lamp operates without electrodes under the princi 
ples generically disclosed and claimed in my aforemen 
tioned copending application, so that electrode deteriora 
tion, one of the prime causes of ?uorescent lamp fail 
ure, is completely absent. 

If, however, the light transmissive wall 40 should be 
come fractured or if the phosphor should eventually 
become burned out, it is only necessary to unscrew end 
cap 23, remove light-emitting envelope member 12 and 
replace it, returning end cap member 23 to place and 
essentially a new lamp is ready for return to operation. 
From the foregoing it is apparent that I have described 

a new type of ?uorescent lamp suitable for utilization 
in direct substitution for conventional household incan 
descent lamps having any conventional base con?gura 
tion, as for example, a screw-type base. These lamps are 
of greater e?iciency than incandescent lamps and have 
a much greater lifetime and may be renewed by the sub 
stitution of a new light-emissive element should the 
original light-emissive element become damaged or burned 
out. This is accomplished by utilizing a solid-state oscilla 
tor to generate a radio frequency voltage and a ferrite 
core for transforming this voltage into a suitable operat 
ing voltage to excite the ?uorescent lamp to light emis 
sion. 

While the invention has been described in detail here 
in in accord with certain preferred embodiments thereof, 
many modi?cations and changes therein may be effected 
by those skilled in the art. Accordingly, it is intended, 
by the appended claims, to cover all such modi?cations 
and changes as fall within the true spirit and scope of 
the invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. Fluorescent lamp apparatus comprising: 
(a) a ?rst integral base member including: 

(a1) a contact type base member adapted to ?t 
into an incandescent lamp socket, 

(a2) a power supply member fastened to said 
base and including a solid state radio frequency 
oscillator, 

(a3) a rod-like ferrite core member attached to 
said base and power supply member, and 

(a.;) means coupling the output of said radio fre 
quency oscillator to said ferrite core; 

(b) a second removable bulb member including: 
(b1) an annular shaped evacuable light-trans-. 

missive envelope adapted to fit over said rod 
like ferrite core member, 

(b2) an ionizable medium within said envelope 
adapted to sustain an electric discharge due 
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to the electric ?eld induced therein by said fer 
rite core when energized, and to emit a prede 
termined wavelength radiation when sustain 
ing said discharge, and 

(b3) a luminescent phosphor on the interior of 
said envelope wall adapted to emit visible ra 
diation when excited by said ?rst wavelength 
radiation; and 

(c) means for securely but removably fastening said 
bulb member in place with said integral base mem 
ber. 

2. The apparatus of claim 1 wherein said means for 
coupling said radio frequency oscillator to said ferrite 
core member is a primary winding of approximately 2 
to 10 turns su?icient to supply from 10 to 100 watts of 
input power thereto. 

3. The apparatus of claim 1 wherein said ferrite core 
member has a characteristic of dissipating less than 60 
milliwatts of power per cubic centimeter thereof at a 
,‘frequency of approximately kHz. and 1000 gauss mag 
netic ?ux density. 

4. The apparatus of claim 1 wherein a starter sec 
ondary winding is wound around said ferrite core and the 
terminals thereof are capacitively coupled to said lamp 
envelope. 

5. The apparatus of claim 4 wherein said starter wind 
ing generates a voltage output of at least 1000 volts RMS. 

‘6. The lamp of claim 1 wherein said means for hold 
ing said lamp bulb on said base assembly includes a 
slotted spring loaded re?ective cylindrical member be— 
tween said ferrite rod and said envelope wall. 

7. The apparatus of claim 6 wherein said holding means 
further includes a locking member fastened to said ferrite 
core member and having a diameter su?iciently large as 
to hold said bulb member in place. 

‘8. The apparatus of claim 3 wherein said radio fre 
quency value and said ferrite core characteristic, to 
gether with the chosen member of primary winding turns 
are su?icient to induce a secondary voltage in the ioniz 
able medium within said bulb of approximately 5 to 20' 
volts RMS. 

9. The apparatus of claim ‘8 wherein said induced 
secondary voltage is approximately 10 volts RMS at 
approximately 3 amperes. 
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