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EMPLO1'1hG FLUORESCENT LAMPS FROM INDhCTIVE OPERATION TO ELECTRONIC
OPERATION Background Of The Invention The type of lighting that is most
widespread worldwide is the straight fluorescent lamp, with electrical
contacts on both sides, which can be found today in all offices, factories)
hospitals, etc Although in the course of the fast ten years it has been
determined that the operation of these gas discharge larnps, which employ
simple chokes in order to limit the current of the gas discharge, is not
the optimum solution, uncounted millions of lamps of this type are in use
today. The disadvantages consist in that in the operation of lamps at the
tU customary power frequency of 50 or 60 Hz, the light flickers at this
frequency and stroboscopic effects can occur, which) for example) cause
running machines to appear to be stopped. Also, the efficiency of these
"inductive" fluorescent lamp ballasts is not satisfactory. The efficiency
of the physical conversion of the at first invisible gas discharge into
visible light can be t 5 considerably improved by a modern electronic
device operating at high frequency. For equivalent light efficiency, a
significant energy savings can be obtained in the process. This is not only
a cost factor) but also an obligation in preserving natural resources and
the environment. Of course, the conversion of inductive lamps to electronic
high 2o frequency operation is not only a question of the cost of a
fluorescent tamp ballast; although such a conversion may be viewed as
technically and economically advisable, the expense in installation work
associated with such a change prevents a rapid conversion Z5 Summary Of The
Invention The purpose of the present invention is to provide a simple and
cost effective solution which makes possible the replacement of fluorescent
lamps m *cooooz*   5 June 2002 existing lighting units while
sttnultancnusly cnnvertin~, to electronic highf~ equency operation, in a
cost effective manner and with minimal or no installation work. This is
achieved by providins a kit in which the structural components of the
electronic ballast can be housed in a single adapter, or divided into two
adapters, which can be attached on the ends of the gas discharge tubes This
results in only a slight enlargement of the overall length of the
fluorescent lamp, which, given the modern miniaturization of electronic
components, can be achieved without difficulties In order to prevent a
rebuilding of the lighting units and change of the wiring inside the
lighting units, it is further proposed to arrange the electrical
connections necessary for a flawless function between the two adapters,
attachable to the greatest extent possible on the adapters and covered in a
cable channel Another variation of the invention provides for housing the
structural components of the electronic ballast either only in the cable
channel or housing parts of them in the adapters. According to the
invention. it is also proposed that on the cable 



channel, reflector wings are arranged which not only reinforce the cable
channel, but also with minimal added costs, introduce a considerable
improvement in the re-radiation of light One additional advantage of
housing the electronic ballast in the cable channel is chat additional
cooling of the stntctural components can be achieved through the reflector
wings. Since this involves a retrofitting kit) a savings can be achieved in
at least one connection line between the adapters In lieu ~f an added
electrical wire or line, the connection lines to the starter holder --
always present in libhting units with inductive systems -- can be utilised
as an element of the circuit instead of the starter, an additional bypass
adapter is used in the starter holder The bypass adapter shunts the
connections of the starter holder, either with a fuse. a
temperature-dependent PTC resistor, or a combination thereof) and thus   5
June 2002 -3 creates an electrical connection bet~~~een the adapters The
combination of a fuse with a PTC resistor is preferred Since the length of
the fluorescent lamps is established as a worldwide standard, it is further
proposed according to the invention) to design the jength of the adapters
in such a way that the length of the fluorescent lamps, including the
adapters, corresponds to standard lengths, and thus the fluorescent lamps
with adapters according to the invention can readily be inserted into
existing standardized lamp sockets or lighting fixtures to Brief Descr~tion
Of The Drawings The following detailed description of the invention is
supported by the schematically described embodiment examples, which
function only for better understanding and are to be evaluated in no way as
a restriction of the range of protection of the invention. Fig. 1 shows for
better understanding as an example, a traditional arrangement with a choke
(9) as the inductive ballast; Fig. 2 depicts the design of a shortened
fluorescent lamp according to the invention, having two additional adapters
(4) and (5) set on the ends which contain the structural components of the
electronic ballast (20); 2o Fig. 3 shows a view of a construction according
to the invention in which the fluorescent lamp has already been installed
in the left adapter, however) the right adapter has not yet been placed The
line channel is divided in the middle and connected to the adapters, Fig 3a
shows a section A-A of Fig. 3, is Fig 4 shows a view of an alternative
solution, however) with a line 



channel, which is provided with two reflector wings and arranged between
the adapters) Fig 4a shows a section B-B of Fig 4) Fig S shows a variation
of the invention in which the electronic ballast is arranged in the I~ne
channel (6),   5 June 2002 -a Fig 6 is an exploded vie~~ of the apparatus
of I~~g 5 which snows the separate parts of the kit prior to the assembly,
Fig 7 is a schematic representation of the apparatus of Figs 5 and 6, and
Fig 8 shows a section C-C of Fig. 7 Detailed Descr't~tion~f A Preferred
Embodiment The following detailed schematic description functions for the
understanding of the invention concept, however, it can not depict this 1 p
exhaustively since uncounted construction variations both in the design, as
well as in the functional construction, are possible. First) a traditional
lamp is depicted in Fig. 1, having a fluorescent lamp (1) of the type used
until now, which is inserted in two brackets (2) and has its current
limited inductively by a choke (9). A so-called "starter" (3) provides t 5
for a surge to cause the ignition of the gas discharge, only after a
certain pre heating time of the electrodes (8) The fluorescent lamp ( 1 ),
with its heated electrodes (8), is supplied with voltage from a power
network ( 1 S) or ( I ti) via spring-finger contacts (12) and contact pins
(1 I). The starter (3) is connected to the electrodes (8) via lines ( 13).
When a lamp is switched-on, and power is first supplied to the lamp
circuit, starter (3) supplies a higher heating current to the electrodes
(8) in order to facilitate the subsequent ignition operation of the gas
discharge. The time delay is accomplished mostly by use of a heated
bimetallic strip whose function is not reliable. In electronic ballast
devices, pre-heating is controlled by electronic circuits and thus
considerably more reliable. Referring now to Figs 2 and S, examples of
designs according to the , 



invention are described schematically Fluorescent lamp ( 1 ) has a pair of
sockets (4a) and (Sa) which are attached to adapters (4) and (S) in
brackets (2) ' on each side of a lighting unit Contact pins ( 1 I ) and
allocated, recessed internal sprang-finber contacts ( 14) provide for the
electrical connection of   5 June 2002 electrodes (8) of the fluorescent
lamp ( 1 ) with the adapters (4) and (~), or with the spring-finger
contacts (12) in the sockets (2). The adapters (4) and (5) are connected to
each other through connection lines ( I 8) which, as depicted in Fig S, lie
in a line channel (6) The 5 structural components of an electronic ballast
(20) can either be provided within adapter (4) only) or parts of the
ballast can reside in adapter (5) In order to save a connection line (18),
wires or lines (13) that are always installed in the existing lighting
units can be used in order to supply the power voltage ( 16), An electrical
pathway is provided through the elastic t 0 contacts ( 12) of the right
bracket (2). via the starter holder, to the left bracket (2) and thus to
the ballast (20) in the adapter (4). To accomplish this, it is only
necessary to by-pass the contacts of the starter holder (10). The by-pass
of the contacts of the starter holder (10) does not occur in an
ill-considered manner with a shorting clamp, but instead via a protective
15 resistor (22) or via a fuse (23) which are housed in a by-pass adapter
(24)) which can be inserted into a starter holder (10). Use of a
temperaturedependent PTC resistor as protective resistor (22) has the
advantage of limiting the inrush current; however, this type of resistor
consumes power constantly and in case of an electrical disturbance, no
switch-off occurs. A fuse (23) in zo holder ( 10) provides complete safety
; however fuse ( 10) does not limit the making (switch-on) current. In some
cases) a combination of both functions can be desired) as depicted by the
series connection of resistor (22) and fuse (23) in Fig 2. Since this
involves a simple) inexpensive structural component as an accessory, a11
desires can be selectively met according to the invention 2; and applied
exchangeably as desired Of course) it is at first not known which
spring-finger contacts (14) conduct the power supply voltage in the bracket
and which lead to the starter through the lines ( 13) Since the voltage
from the power network ( 16) must be supplied to the ballast (20) and m
this way to the fluorescent Tamp ( 1 ), and w because the starter (3 ) is
no longer necessary, the two contact pms ( 1 1 ) located   5 June 2002 _r>_
on the right adapter (S) can readil~~ be connected with a shorting bar
(17), and in this way the required connection from the power network (16)
is reliably achieved via the by-pass adapter (24) to the ballast (20) in
the adapter (4) If it is desired to not use the existing lines of the
lighting unit and the 5 starter holder ( 10), the problem of supplying
power to ballast (20) can also be 



solved with an additional connection line ( 18) between the adapters (4)
and (5) The choke (9), connected in series with the power network (16)) has
no special effect on the electronic operation of the lamp; it can even
cause an additional contribution to disturbance of the Function If desired,
it can ~ o removed or by-passed Fig. 3 is a view of a complete kit) with
fluorescent lamp (1) already inserted into the adapter (4), but before the
placement of the adapter (5). For this purpose, the centrally divided
halves of the line channel (6) are not yet plugged together and the two
connection lines ( 18) can still be seen. Both 15 parts of the line channel
(6) could, of course) also slide into each other in a telescoping manner in
order to allow a simpler handling. After the plugging in of the adapter (S)
on the contact pins ( 11 ) of the fluorescent lamp ( 1 ), the entire unit
can be inserted into the brackets (2) of the lighting unit and the lighting
unit is thus converted to electronic operation. In the example of Fig. 3,
zo the parts of the line channel (6) are firmly connected to the adapters
(4) or (5), which should be taken into account in manufacturing of the
parts from plastic The variation of Fig. 4 shows an undivided line channel
(6) which is, moreover, provided with reflector surfaces (7) and thus gains
considerably ~n stability In the section B-B in Fig 4a) this can be clearly
recognized In Fig 4) the right adapter (5) is also not yet placed and here
as well, the two connection lines (18) are seen if one wishes to further
economize the assembly, the embodiments of Figs 5 to Fig 8 may be
appropriate The embodiment schematically shown in Fig 5 is particularly
simple ~n construction and east to manufacture   5 June 2002 In the
embodiment of F~~ ~ all parts of the electronic ballast are ` housed in the
line channel (G), which are adapted to mate with contact pins ( 1 1 ) in
the adapters (4) and (5), on both sides All parts of Fig 5 are provided
with the same reference numbers and ha~~e the same functions as described
in the 5 other drawings Fig 6 depicts both the fluorescent lamp (1 ) as
well as the adapters (4) and (S) before being assembled, in order to better
show the individual parts. The extremely simple design can be seen clearly
here One additional advantage is that the electronic ballast (20) can be
adapted to different 10 operating voltages and outputs) simple by replacing
the line channel (6). No loose wires, no screws or other connecting
mechanisms are necessary. The complete kit, shown in assembled condition in
Fig 7, can be applied in any antiquated lighting unit having an inductive
ballast, and brings the advantages mentioned at the beginning. 



13 1   5 June 2002 -s What is claimed is: 1. A kit for converting lighting
units with straight flourescent lamps having sockets on both sides, from
inductive operation to electronic operation, characterized in that two
socket adapters, which can be attached to the contact pins of the
flourescent lamps, are present and the structural components of the
electronic ballast are arranged in one of the adapters, or divided in both
adapters, and that electric connections are provided between the adapters.
2. A kit according to claim 1, ch ar~cterized in that the electric
connections between the adapters can be attached to these adapters. 3 . A
kit according to claim 1, characterized in that the electric connections
between the adapters are arranged in an attachable line channel. 4. A kit
for converting lighting units with straight flourescent lamps having
sockets on both sides, from inductive operation to electronic operation,
characterized in that two socket adapters, which can be attached to the
contact pins of the flourescent lamps, are present and the structural
components of the electronic ballast are arranged in an attachable line
channel that connects the adapters mechanically and electrically. 5. A kit
according to claim 4, characterized in that the structural components of
the electronic ballast are arranged both in the line channel as well as in
one or two adapters. 6. A kit according to claim 4, characterized in that
at least all of the essential structural components of the electronic
ballast determining the voltage and the power are arranged in the line
channel.   5 June 2002 7. A kit according to claim 4, characterized in that
the cable channel has reflector surfaces. 8. A kit according to claim 4,
characterized in that an additional by-pass adapter that can be inserted
into the starter holder is present which contains a protective resistor
and/or a fuse, and with these structural components, by-passes the supply
lines to the starter holder present in the lighting unit, such that in one
of the adapters attached to the flourescent lamp, the two contact pins
arranged to the adapter are by-passed. 9. A kit according to claim 4,
characterized in that the length of the flourescent lamp with the attached
adapter corresponds to a standardized length of a flourescent lamp so that
it can be interchanged. 10. A kit for converting lighting units from
inductive operation to electronic operation comprising: a) a straight
flourescent lamp having at least two contact pins at each end of the lamp;
b) first and second adapters for mounting to the ends of the lamp, each
said adapter having a pair of internal contacts for mating with said lamp
contact pins, and each said adapter having a pair of external contact pins
for mating with contacts in a lighting fixture; c) connection lines for
electrically connecting said first adapter to said second adapter; and d)
an electronic ballast. 



11. A kit in accordance with claim 10 wherein said electronic ballast is
mounted in said first adapter.   5 June 2002 -10 12. A kit in accordance
with claim 10 wherein said connection lines are in a line channel. 13. A
kit iii accordance with claim 12 wherein said electronic ballast is mounted
in said line channel. 14. A kit in accordance with claim 12 wherein said
line channel contains a bypass adapter. 15. The kit of claim 14 wherein
said bypass adapter comprises a resistor and a fuse. 16. The kit of claim
15 wherein said resistor comprises a PTC resistor. 17. A kit according to
claim 10 wherein elements of said electronic ballast are mounted in said
first adapter and in said second adapter. 18. A kit in accordance with
claim 12 wherein said line channel comprises two telescoping elements. 19.
A kit in accordance with claim 12 wherein said line channel has a plurality
of outwardly-extending contact pins at each end of said channel, and said
first and second adapters have internal contacts for mating with said
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