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1. 

3,215,891 
VOLTAGE OUTPUT CONTROL MEANS 

William H. Fritz, Bay Village, Norman M. Potter, Rocky 
River, and Clair W. Reash, Fairview Park, Ohio, as 
signors to Union Carbide Corporation, a corporation of 
New York 

Filed Oct. 29, 1962, Ser. No. 233,551 
8 Claims. (Cl. 315-50) 

This application is a continuation-in-part of copending 
patent application Serial No. 835,727, and now U.S. 
Patent No. 3,062,986. 
The present invention is concerned with improvements 

in means for selectively controlling the effective alternat 
ing current voltage supplied to heat-producing devices 
which are insensitive to wave form. More specifically, the 
invention relates to an improved rectifier element for pro 
viding alternate levels of illumination in an electric lamp. 

It has now become possible through the use of diode 
rectifiers of a semiconductor variety to provide practical 
means for controlling the alternating current voltage to 
an ordinary single filment incandescent lamp in order to 
produce alternate levels of illumination. Such voltage 
control is accomplished by connecting the diode rectifier 
in series with one of two possible electrical paths leading 
from a source of alternating current to the lamp. De 
pending on which path the current is made to flow, either 
full or reduced illumination is obtained. 

Various rectifier elements incorporating a diode rec 
tifier have been proposed for use in an incandescent lamp 
socket of the conventional Leviton type wherein at least 
two electrical paths are provided by a multiple-position 
rotary switch. The disadvantage of rectifier elements so 
far produced is that when placed in the lamp socket, a 
portion of the conductive lamp base becomes exposed 
due to the increased height of the lamp in the socket. 
Such disadvantage may be avoided by use of an insulating 
sleeve which extends partially beyond the socket, thus 
removing any hazards when using the rectifier element. 
However, the insulating sleeve is inconvenient to use and 
it is, of course, somewhat detractive. 

It is the principal object of the present invention to 
provide an improved means for selectively controlling the 
effective alternating current voltages supplied to a heat 
producing device which is insensitive to wave form. 
More specifically, another object of the invention is to 

provide an improved rectifier element adapted for use 
in a conventional lamp socket of the Leviton type, where 
in substantially little if any of the conductive base of the 
lamp protrudes from the socket. 

Still another object is to provide an improved rectifier 
element which is protected from damage due to rotation 
of the conductive lamp base when the lamp is screwed 
into the socket. 
A further object is to provide an improved rectifier 

element which is easy to assemble and which is economi 
cal to manufacture. 

Other objects and advantages of the present invention 
will become apparent from the following description, 
taken in conjunction with the accompanying drawings, 
in which: 

FIG. 1 is a circuit diagram of a device embodying the 
invention; 

FIG. 2 is an elevation, partially in section, of the recti 
fier element of the invention, shown associated with a 
lamp and a lamp socket; 

FIGS. 3 to 3b are sectional views of a switch associated 
with the rectifier element, wherein the switch is shown 
in its various operating positions; 

FIG. 4 is an enlarged plan view of the rectifier ele 
ment of the invention and the lamp socket as shown in 
FIG. 2, but with the lamp removed, wherein portions of 
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the rectifier element are broken away to show details of 
its construction; and 

FIG. 5 is a section taken along the line 5-5 in FIG. 4. 
Referring now to FIG. 1 of the drawings, there is shown 

a circuit diagram of a device embodying the invention. 
As shown, a diode rectifier is connected in series with one 
of two possible paths leading from a source of alternat 
ing current to a given heat-producing element 2, which 
is insensitive to voltage wave form. Depending on which 
of the two paths the current is made to flow, either full 
or reduced performance is obtained from the element 2. 
The device above described may be an incandescent 

lamp assembly as shown in FIG. 2. The lamp assembly 
there shown comprises an ordinary single filament bulb 
10 adapted for mounting in a standard three-way Leviton 
lamp socket 12, which is of a conventional design ex 
cept for the presence therein of the rectifier element 4. 
As shall be described in detail, the rectifier element 14 
contains a silicon diode rectifier and is placed within 
the bottom of the socket 12 in engagement with the pair 
of contacts 15, 17, respectively, the latter being of the 
conventional spring contact type. FIG. 2 shows the 
arrangement of the lamp filament and the end contact 19 
of the bulb 10 in relation to the Leviton lamp socket 12 
containing the ordinary four-position rotary switch 21. 
The electrical paths controlled by the swich are best 
understood by reference to the schematic circuit diagrams 
shown in FIGS. 3, 3a and 3b. 

In FIG. 2 the points 20 of the Leviton switch 2 cor 
respond to the “off” position; in FIG. 3 they correspond 
to dim illumination, since the current passes through the 
diode rectifier; and in FIG. 3a bright illumination is 
obtained for the current bypasses the rectifier. Bright 
illumination is again secured by turning the switch to 
the position of FIG. 3b, since the rectifier is bypassed. 
With reference to FIGS. 4 and 5, the rectifier element 

14 of the invention comprises an annular body 22 com 
posed of an insulating material, suitably a thermosetting 
plastic such as phenol-formaldehyde. The annular body 
22 is of a size such as to fit within the socket 12 and 
has a somewhat conical or inwardly developed sur 
face as at 23 to permit the base and end contact 19 of 
the bulb 10 to pass therethrough. Within the bottom 
of the annular body 22 a cylindrical recess 24 is pro 
vided for receiving both of the contacts 5, 17 in the 
Socket 12. As will be seen in FIG. 4, the cylindrical re 
cess 24 defines a bottom wall in the annular body 22 
as indicated at 25. Also provided in the annular body 
22 are diametrically disposed slots as at 26, 27, in which 
a pair of rectangular plugs 28, 29 are mounted. For 
purposes to be described, the length of each plug 28, 29 
is greater than the thickness of the bottom wall 25 in 
order to permit a portion thereof to project radially into 
the cylindrical recess 24 as shown at 30, 31, respectively. 

Within the annular body 22 a cylindrical recess or 
cavity 32 is provided and mounted therein is a silicon 
diode rectifier 34. To make contact with the diode 
rectifier 34, a conductive ring 35 is provided in the cylin 
drical recess 24 and a lamp contact element 36 is mounted 
within the central opening of the annular body 22. As 
best shown in FIG. 5, the conductive ring 35 is supported 
on the rectangular plugs 28, 29, and has a tab extension 
37 which is mounted in one of the slots 26 and which 
is secured in electrical contact with the bottom terminal 
of the diode Tectifier 34, suitably by soldering. 
The lamp contact element 36 is shaped concavely at 

its center and is provided with a projection 38 for engaging 
the end contact 19 of the bulb 10. To support the contact 
element 36, there are provided thereon a pair of diametri 
cal Support members 39, 40 which are mounted in the 
annular body 22, one of which members 39 is secured 
in electrical contact with the top terminal of the diode 
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rectifier 34, also suitably by soldering. As shown in 
FIG. 5, both of the support members 39, 40 are mounted 
in notches 41, 42 provided in the rectangular plugs 28, 29, 
and are shaped to correspond to the Surface 23 on the 
annular body 22. Both the conductive ring 35 and the 
lamp contact element 36 are suitably made of metal, 
such as copper, for example. 
When the rectifier element 14 is placed in the socket 

12, the contacts 15, 17 are received within the cylindrical 
recess 24 in the bottom of the annular body 22. The 
spring contact 17 engages the bottom of the lamp contact 
element 36 just beneath the end contact 19 of the bulb 
10, while the contact i5, which is radially disposed in the 
socket 12, engages the conductive ring 35. Thus it will 
be seen that two possible paths are provided for current 
flow, i.e., one through the spring contact 17 and the lamp 
contact element 36 to the bulb filament, and the other 
through the contact 15, conductive ring 35, the diode recti 
fier 34 and the lamp contact element 36 to the bulb fila 
ment, the former corresponding to bright illumination and 
the latter to dim illumination of the bulb 10. 

It will be apparent from the above that the rectifier 
element 14 of the invention may be placed in the bottom 
of the socket 12 without substantially increasing the height 
of the lamp bulb 10. Furthermore, it is evident that the 
rectifier element 14 is easy to construct and may be 
manufactured economically. 
Another important feature of the present invention is 

the provision of means for preventing damage to the 
rectifier element 14 due to its rotation when the bulb 10 
is screwed into the socket 12. Such means are provided 
by the rectangular plugs 28, 29 which project radially 
into the cylindrical recess 24 of the annular body 22. 
Thus when the bulb 10 is placed in the socket 12, rota 
tion of the rectifier element 14 is prohibited by engagement 
between one of the plugs 28, 29 and the contact 15 in the 
socket 2 as shown in FIG. 4. 

In the practice of the present invention, most any diode 
rectifier of a small size may be used. Silicon rectifiers are 
most suitable, although others may be employed such as 
germanium rectifiers. With the use of silicon rectifiers, 
advantages are found in that the rectifier can be operated 
without damage at temperatures as high as 350 F. So 
that the heat from the lamp will not effect its performance. 
While the present invention has been described mainly 

with reference to light dimming, the rectifier element is 
suitable for use with any device which is insensitive to 
voltage wave form, such as heating pads or other heat 
producing elements where it is desired to provide at least 
two ranges of heat output. 
What is claimed is: 
1. A rectifier element adapted for use in combination 

with a single filament incandescent lamp having an end 
contact in the base thereof and a standard three-way 
socket having a pair of contacts therein, comprising an 
annular body composed of an insulating material, said an 
nular body being of a size such as to fit within said socket 
and having a cylindrical recess in the bottom thereof 
adapted to receive said contacts in said socket, said cylin 
drical recess defining a bottom wall in said annular body, 
a pair of diametrically disposed slots in said bottom wall, 
a cavity in said annular body, a diode rectifier in said 
cavity, a contact element in the central opening of said 
annular body, said contact element having a pair of Sup 
port members mounted in said annular body, one of 
which support members is secured in electrical contact 
with one terminal of said diode rectifier, a conductive ring 
provided in said cylindrical recess adapted to engage 
another of said contacts in said socket, said conductive 
ring having a tab extension mounted in one of said slots 
and secured in electrical contact with the other terminal 
of said diode rectifier, and a pair of plugs provided in 
said slots, the length of each of which is greater than the 
thickness of said bottom wall, whereby portions of said 
plugs project radially into said cylindrical recess for en 
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4. 
gaging one of said contacts in said socket to prevent ro 
tation of said rectifier element. 

2. The rectifier element of claim 1 wherein said an 
nular body has an inwardly developed surface thereon 
to accommodate said base and end contact of said lamp. 

3. The rectifier element of claim 1 wherein said con 
tact element is shaped concavely and is provided with a 
projection for engaging said end contact of said lamp. 

4. In combination, an incandescent lamp having an 
end contact, a lamp socket having a base, and in said 
base a multiple-position rotary switch having contacts in 
said socket, and a rectifier element, said rectifier element 
comprising an annular body composed of an insulat 
ing material, said annular body being of a size such as a 
fit within said socket and having a cylindrical recess in 
the bottom thereof adapted to receive said contacts in 
said socket and an inwardly developed top surface to 
accommodate said base and end contact of said lamp 
when said lamp is mounted within said socket, a cavity 
in said annular body, a diode rectifier in said cavity, a 
concavely shaped contact element in the central opening 
of said annular body engaging one of said contacts in 
said socket on one side thereof and said end contact of 
said lamp on the other side thereof, said contact element 
having at least one support member mounted in said an 
nular body and secured in electrical contact with one ter 
minal of said diode rectifier, a conductive means provided 
in said cylindrical recess engaging another of said con 
tacts in said socket, said conductive means having a por 
tion thereof mounted within said annular body and secured 
in electrical contact with the other terminal of said diode 
rectifier, said rectifier element being adapted to pass to 
said lamp a rectified current through said conductive 
means, said diode rectifier and said contact element in 
one position of said switch and a full wave alternating 
current directly through said contact element in another 
position of said switch while bypassing said diode rec 
tifier, thereby providing alternate levels of illumination 
in said lamp. 

5. In combination, an incandescent lamp having an 
end contact, a lamp socket having a base, and in said 
base a multiple-position rotary switch having contacts 
in said socket, and a rectifier element, said rectifier ele 
ment comprising an annular body composed of an in 
sulating material, said annular body being of a size such 
as to fit within said socket and having a cylindrical recess 
in the bottom thereof adapted to receive said contacts 
in said socket, said cylindrical recess defining a bottom 
wall in said annular body, a pair of diametrically disposed 
slots in said bottom wall, a cavity in said annular body, 
a diode rectifier in said cavity, a contact element in the 
central opening of said annular body engaging one of 
said contacts in said socket on one side thereof and said 
end contact of said lamp on the other side thereof, said 
contact element having at least one support member 
mounted in said annular body and secured in electrical 
contact with one terminal of said diode rectifier, a con 
ductive ring provided in said cylindrical recess engaging 
another of said contacts in said socket, said conductive 
ring having a tab extension mounted in one of said slots 
and secured in electrical contact with the other terminal 
of said diode rectifier, and a pair of plugs provided in 
said slots, said plugs having a length which is greater 
than the thickness of said bottom wall defining radially 
projecting portions for engaging one of said contacts in 
said socket to prevent rotation of said rectifier element, 
said rectifier element being adapted to pass to said lamp 
a rectified current through said conductive ring, said 
diode rectifier and said contact element in one position 
of said switch and a full wave alternating current direct 
ly through said contact element in another position of 
said switch while bypassing said diode rectifier, thereby 
providing alternate levels of illumination in said lamp. 

6. The combination of claim 5 wherein said rectifier 
element has an inwardly developed surface on said an 
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nular body to accommodate said base and end contact 
of said lamp. 

7. The combination of claim 5 wherein said contact 
element is shaped concavely and is provided with a pro 
jection for engaging said end contact of said lamp. 

8. In combination, an incandescent lamp having an 
end contact, a lamp socket having a base, and in said 
base a multiple-position rotary switch having contacts 
in said socket, and a rectifier element, said rectifier ele 
ment comprising an annular body composed of an insulat 
ing material, said annular body being of a size Such as 
to fit within said socket and having a cylindrical recess in 
the bottom thereof adapted to receive said contacts in 
said socket and an inwardly developed top surface to 
accommodate said base and end contact of said lamp when 
said lamp is mounted within said socket, said cylindrical 
recess defining a bottom wall in said annular body, a 
pair of diametrically disposed slots in said bottom wall, 
a cavity in said annular body, a diode rectifier in said 
cavity, a concavely shaped contact element in the cen 
tral opening of said annular body engaging one of said 
contacts in said socket on one side thereof and said end 
contact of said lamp on the other side thereof, said ele 
ment having a pair of support members mounted in said 
annular body, one of which support members is secured 
in electrical contact with one terminal of said diode rec 
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tifier, a conductive means provided in said cylindrical 
recess engaging another of said contacts in said socket, 
said conductive means having a portion thereof mounted 
within said annular body and secured in electrical con 
tact with the other terminal of said diode rectifier, and 
a pair of plugs provided in said slots, said plugs having a 
length which is greater than the thickness of said bot 
tom wall defining radially projecting portions for engag 
ing one of said contacts in said socket to prevent rotation 
of said rectifier element, said rectifier element being 
adapted to pass to said lamp a rectified current through 
said conductive means, said diode rectifier and said con 
tact element in one position of said Switch and a full 
wave alternating current directly through said contact 
element in another position of said switch while bypass 
ing said diode rectifier, thereby providing alternate levels 
of illumination in said lamp. 
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