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UNIQUE LIGHTING STRING RECTIFICATION 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of deco 
rative LED light strings and particularly an improved circuit 
to be used to connect LED light strings having one or more 
series connection. 

BACKGROUND 

[0002] LEDs are becoming increasingly popular as a light 
source in decorative and Christmas lights due to their 
reliability, energy savings, longevity, and cool operation. 
Manufacturers of decorative light strings are constantly 
Working to maximize the brightness and bene?ts of LEDs as 
a light source as Well as reduce production cost to narroW the 
gap betWeen traditional, incandescent and LED light string 
cost. 

[0003] It is knoWn in the art the use ofa DC poWer supply 
to poWer LED lamps maximize LED brightness and lon 
gevity. HoWever, prior art discloses the use of a full bridge 
recti?cation circuit that requires additional conductor Wires, 
separate enclosures to house rectifying diodes and/or addi 
tional conductor connections and/or voltage and current 
reducing devices, and places undue current load on rectify 
ing diodes, detracting from the appearance of the light string 
and creating a potential safety haZard. 

[0004] FIG. 1 shoWs a prior art embodiment of an LED 
light string comprising a light string requiring 4 conductor 
Wires When a single series block of LED lamps and an end 
connector is employed. Five (5) conductor Wires are 
required When tWo or more series blocks of LED lamps are 
employed. Both the AC to DC converter and additional 
Wires imposed by this design add signi?cant cost and detract 
from the aesthetics of the light string. 

[0005] FIGS. 2A and 2B also shoW prior art embodiments 
of LED light strings. The prominent feature of these prior 
arts is circuit recti?cation Wherein the rectifying diodes are 
installed in split pairs in an attempt to save Wire, thus 
reducing cost. HoWever according to the embodiment of 
FIG. 2A of the invention, three (3) conductor Wires and a 
“dummy plug” is required When the light string does not 
have an end connector. In addition, signi?cant modi?ca 
tions, enlarging the plug and/or end connector Would be 
required in order to house the split pairs of rectifying diodes 
and voltage reducing devices. Altemately, the split diode 
pairs and voltage reducing devices Would require a fairly 
large, separate enclosure to house them. Both of these 
options add signi?cant cost and detract from the aesthetics 
of the light string. 

[0006] According to the embodiment of FIG. 2B of this 
invention the number of conductor Wires required in the 
manufacture of the light chain increases one-for-one With 
each parallel connected series block of LEDs added to the 
lighting chain. Thus, a light string employing 2 series blocks 
of LED lamps requires 4 conductor Wires (3 series blocks 
require 5 conductor Wires, etc.). An even larger enclosure is 
required in order to house the diode pairs, multiple conduc 
tor Wires, and voltage reducing devices; Thus the invention 
disclosed defeats the Wire saving purpose, adds cost, places 
severe limitations on the design, complicates the manufac 
turing process, and further detracts from the aesthetics of the 
light string. 
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[0007] In addition, both of the light string designs shoWn 
in FIG. 1 and FIGS. 2A and 2B create a safety haZard When 
additional series blocks of LED lamps are employed. The 
AC to DC converter (rectifying diodes) Will quickly over 
heat due to the increased electrical load (current summation) 
imposed by the additional parallel connected series blocks of 
LED lamps. Accordingly, both of these designs have severe 
limitations. 

SUMMARY OF THE INVENTION 

[0008] In vieW of the disadvantages of the prior art, the 
object of the present invention is to provide an improved 
decorative light string circuit that can solve the problems 
mentioned previously. 

[0009] To attain the aforesaid object, the present invention 
comprises a common decorative light string current tap or 
plug, a common end connector, full bridge recti?cation 
consisting of 4 rectifying diodes and at least 1 block of series 
connected LED lamps. Individual rectifying diodes form 
electrical connections betWeen parallel and series conduc 
tors at various points Within the light string. Said individual 
rectifying diodes can be distributed and housed among the 
light string plug, end connector, decorative light string lamp 
husks, or attached directly to the LED electrical contacts or 
conductor Wires (or any combination thereof), simplifying 
the manufacturing process and rendering them invisible and 
thus eliminating the manufacture, enclosing, and electrically 
insulating of the 4 diode set and multiple conductor con 
nections required of prior art FIG. 1, and the split pairs of 
rectifying diodes and/or current and voltage control devices 
and multiple conductor connections required of prior art 
FIG. 2A and 2B. 

[0010] Additional LED series sets can be added in parallel 
to the ?rst using traditional series/parallel light string con 
struction and assembly methods. This eliminates the recti 
fying diode current summation load restrictions imposed by 
prior art and associated safety haZard due to diode overheat 
ing and further simpli?es the light string manufacturing 
process. 

[0011] In addition, since each bridge and LED series 
circuit is electrically independent parallel connected series 
blocks of LEDs can have varying number of serially con 
nected LEDs Within the same light string. For example series 
block #1 could have 75 LED lamps in series With parallel 
connected series block #2 having only 25 LED lamps in 
series and parallel connected series block #3 having 50 LED 
lamps in series. 

[0012] Manufacturing cost is signi?cantly reduced and 
light string appearance improved as the number of conductor 
Wires does not increase as the number of LED series blocks 
connected in parallel increases. The prior art shoWn in FIG. 
1 requires 5 conductor Wires When multiple series blocks of 
LED lamps are connected in parallel. Prior art shoWn in FIG. 
2B requires 1 additional conductor Wire for each parallel 
connected series block of LED lamps. The present invention 
requires only 3 conductor Wires regardless of the number of 
parallel connections employed. 

[0013] This invention, as Well as its advantages Will 
become apparent to one of ordinary skill in the art upon 
revieW of the included description and ?gures. 
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BRIEF DESCRIPTIONS OF THE DRAWINGS 

[0014] FIG. 1 is a prior art schematic circuit diagram of a 
decorative light string. 

[0015] FIGS. 2A and 2B are prior art schematic circuit 
diagrams of decorative light strings. 

[0016] FIG. 3A and 3B is schematic circuit diagrams of 
this invention FIGS. 4A-4C illustrates a physical embodi 
ment of the circuit diagram shoWn in FIG. 3A and 3B. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0017] Reference Will noW be made to the exemplary 
embodiments illustrated in the draWings, and speci?c lan 
guage Will be used herein to describe the same. 

[0018] As shoWn in FIGS. 3A and 3B, the LED light string 
includes a common household AC input voltage source and 
AC plug (101), parallel conductor Wires (103 and 105), 
series conductor Wire (104), a plurality of LED lamps, and 
end connector plug (102) incorporating exit AC voltage for 
poWering additional light strings. 

[0019] First rectifying diode (110) forms an electrical 
connection betWeen parallel conductor Wire (103) via 
optional resistor (120) and the positive terminal of ?rst light 
emitting diode (130). Subsequent light emitting diodes are 
electrically connected in series via series conductor Wire 
(104) through last series connected light emitting diode 
(133). Second rectifying diode (111) forms an electrical 
connection betWeen the negative terminal of last light emit 
ting diode (133) and parallel conductor Wire (103) via 
optional resistor (120), thus giving half Wave recti?cation to 
the partially completed circuit. 

[0020] Third rectifying diode (112) forms an electrical 
connection betWeen parallel conductor Wire (105) via 
optional resistor (120) and the negative terminal of second 
series connected light emitting diode (131). Fourth rectify 
ing diode (113) forms an electrical connection betWeen the 
negative terminal of next to last series connected light 
emitting diode (132) and parallel conductor Wire (105) via 
optional resistor (120), thus completing the circuit and 
providing full bridge recti?cation. 

[0021] Optional series resistors (121) can be added in 
order to drive the serially connected LED lamps at the 
desired current. A varistor, capacitor, current saturated tran 
sistor, current limiting diode (CLD) or other impedance 
device can be substituted for one or more of resistors (120 

and 121). 

[0022] As shoWn in FIG. 3B, additional series blocks of 
LED lamps can be connected in parallel With each additional 
series block operating electrically independent of prior and 
subsequent series blocks of LED lamps. 

[0023] A physical embodiment of the circuit diagram 
shoWn in FIG. 3A and 3B is illustrated in FIGS. 4A-4C With 
main components numbered accordingly. 

[0024] FIG. 4Aillustrates rectifying diodes (110, 111, 112, 
and 113) connected directly to parallel conductor Wires (103 
and 105) respectively. 

[0025] FIG. 4B illustrates one each of the rectifying 
diodes contained inside the conventional AC plug and end 
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connector and one each of the rectifying diodes connected 
directly to the respective LED lamp and contained inside the 
conventional, plastic light string lamp husk. Altemately, all 
four rectifying diodes can be housed Within the plug and 
cord connected and connected to the respective LED lamps 
in the manner shoWn. 

[0026] FIG. 4C illustrates one each of the rectifying 
diodes connected directly to the respective LED lamp and 
contained inside the conventional, plastic light string husk. 

[0027] These ?gures are not meant to be all inclusive and 
are provided to illustrate to light string manufacturers hoW 
all or partial individual rectifying diodes can be incorporated 
Within or attached to standard, commonly used lighting 
string components Without alteration or modi?cation of the 
components, or requiring fabrication of additional enclo 
sures, thus alloWing manufacturers to folloW the assembly 
process traditionally practiced by the decorative lighting 
industry. 
[0028] Naturally, the polarity of components and series 
connected LEDs can be reversed. Positive DC connections 
Were illustrated ?rst for consistency of illustration only. 

[0029] It is to be understood that the above-referenced 
arrangements are illustrative of the application of the prin 
ciples of the present invention. It Will be apparent to those 
of ordinary skill in the art that numerous modi?cations can 
be made Without departing from the principles and concepts 
of the invention as set forth in the folloWing claims: 

1. An LED light string comprising: 

an AC input voltage input having a positive terminal and 
a negative terminal; 

parallel conductor Wires electrically connected to the 
positive and negative terminals of the AC voltage input; 

a ?rst recti?cation and control circuit de?nes a full Wave 
recti?er comprising four rectifying diodes electrically 
connected to the parallel conductor Wires; 

a series conductor Wire electrically connected to ends of 
each of said four rectifying diodes of said ?rst recti? 
cation and control circuit, said ends of each of said four 
rectifying diodes being connected at discrete locations 
along said series conductor Wire to provide full Wave 
recti?cation; 

a plurality of series connected LED lamps electrically 
connected by said series conductor Wire. 

2. The LED light string according to claim 1, further 
comprising a series resistance is series With said series 
conductor Wire. 

3. The LED light string according to claim 1, further 
comprising one of a varistor, capacitor, current saturated 
transistor, current limiting diode (CLD) or other impedance 
device in series With said series conductor Wire. 

4. The LED light string according to claim 1, further 
comprising a rear recti?cation and control circuit comprising 
four rectifying diodes electrically connected to the parallel 
conductor Wires. 

5. The LED light string according to claim 1, Wherein said 
AC voltage input comprises a front end connector plug. 

6. The LED light string according to claim 4, further 
comprising an end connector plug. 
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7. The LED light string according to claim 6, wherein said 
series resistance, rear recti?cation and control circuit, and 
said end connector plug incorporating exit AC voltage for 
poWering additional light strings. 

8. The LED light string according to claim 1, Wherein said 
?rst recti?cation and control circuit draWs AC input voltage 
from said parallel conductor Wires via at least one resistor in 
order to reduce DC output voltage. 

9. The LED light string according to claim 1, Wherein a 
positive DC output terminal of said ?rst recti?cation and 
control circuit provides positive DC poWer to said series 
conductor Wires containing said plurality of serially con 
nected LED lamps. 

10. The LED light string according to claim 1, Wherein 
said series conductor Wire returns to a negative DC terminal 
of said ?rst recti?cation and control circuit. 
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11. The LED light string according to claim 1, Wherein 
said series conductor Wire returns to a negative DC terminal 
of an additional recti?cation circuit comprising a plurality of 
diodes. 

12-13. (canceled) 
14. The LED light string according to claim 1, further 

comprising at least one accessory electrically connected to 
DC terminals of said ?rst recti?cation and control circuit. 

15. The LED light string according to claim 1, further 
comprising a parallel series block of LED lamps electrically 
connected to DC terminals of said ?rst recti?cation and 
control circuit. 


