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ABSTRACT OF THE DISCLOSURE 

Moving coil in oil-?lled constant-current transformer is 
provided with projecting ?at paddles to damp excessive 
motion of the coil which would cause light ?icker of 
gaseous discharge lamps connected to the transformer. 

It is an object of the invention to provide moving-coil 
constant-current transformers of oil-?lled type having im 
proved operating performance, especially when used in a 
series circuit of mercury vapor or similar gaseous dis 
charge lamps. 

It is a particular object of the invention to provide a 
damping device for limiting undesirable movement of the 
moving coil of the transformer which would otherwise ad 
versely a?ect the operation of the lamps or other loads 
connected thereto and result in other disadvantages. 

Other objects and advantages will become apparent from 
the following description and the appended claims. _ 
With the above objects in view, the present invention 

relates to a constant-current regulator device comprising, 
in combination, a container, a dielectric liquid in the con 
tainer, a moving-coil transformer in the container im 
mersed in the dielectric liquid, the transformer compris 
ing a primary winding and a secondary winding, one of 
the windings being movable relative to the other winding 
along a path, and damping means such as a ?at board 
member secured to and movable with the movable winding 
through the dielectric liquid for damping the movement 
of the latter winding. 
The invention will be better understood from the fol 

lowing description taken in conjunction with the accom 
panying drawings, in which: 
FIGURE 1 is a perspective view of a movable-coil 

transformer embodying a damping device in accordance 
with the invention; 
FIGURE 2 is a view in elevation showing the trans 

former and damping device in an oil-?lled tank; 
FIGURE 3 is a plan view of one of the damping mem 

bers; and 
FIGURE 4 is a circuit diagram of a lighting system 

connected to the moving-coil transformer. 
Referring now to the drawings, and particularly to 

FIGURE 1, there is shown a constant-current transformer 
1 comprising a primary winding 2 surrounding and ?xed 
relative to the central leg 3a of core 3, and a secondary 
winding 4 coaxial with primary winding 2 and mounted 
on carriage frame 5 slidable on ?xed uprights 10, 10’ for 
movement of the secondary winding along core leg 3a 
toward and away from the primary winding. While in the 
described embodiment the movable coil is the secondary 
winding, it will be understood that it may alternatively 
be the primary winding. 
A transformer of the described type is a variable im 

pedance device that provides a constant output current 
to a range of load impedances throughout a limited varia 
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tion in the primary supply voltage, and corrects any varia 
tions in output current by changing the variable impedance 
in series with the load. The invention is particularly use 
ful in series lighting circuits of which an example is shown 
in FIGURE 4, wherein constant-current transformer 1 is 
connected with its secondary winding 4 in series with a 
plurality of isolating transformers 6, 6a, 6b having lamps 
L, typically of gaseous discharge type such as mercury 
vapor lamps, connected respectively to the secondary 
windings thereof. On ?eld circuits where sudden changes 
in line voltage may occur due to heavy, intermittent 
loads on the system, the ?oating coil of the constant 
current transformer may be kept in almost constant oscil 
lating motion, resulting in visible ?icker of the connected 
lamps. It has been found, in the course of tests made in 
connection with the present invention, that such oscillation 
is particularly accentuated by gaseous discharge lamps, 
which have negative resistance characteristics, as com 
pared to ?lament lamp loads which have positive resist 
ance characteristics and which normally do not cause 
similar di?iculties. 

In accordance with the invention, this problem is over 
come by attaching damping members 7, 7’ (see FIGURE 
1) in the form of relatively rigid, ?at boards or paddles 
to the movable supporting frame 5 of moving coil 4, 
such that the paddle members extend in a plane transverse 
to the path of movement of the moving coil. In the illus 
trated embodiment, in which the transformer tank 8 (see 
FIGURE 2) is generally circular in cross-section paddle 
members 7, 7', are advantageously arc-shaped as shown 
in FIGURE 3, so that ‘when attached to carriage frame 5 
in laterally projecting position on opposite sides of coil 
4, they conform generally to the curvature of tank 8. As 
seen in FIGURE 1, the paddle members rest at opposite 
ends on horizontal ?anges 5a, 5b of frame 5, to which 
they are ?xedly secured by bolts as shown, or by any 
other suitable means. Transformer 1 and attached damp 
ing paddles 7, 7' are arranged immersed in insulating 
liquid 9, such as mineral oil, chlorinated diphenyl, or the 
like, contained in tank 8 as seen in FIGURE 2. In this 
arrangement, paddles 7, 7' extend laterally beyond the 
transformer coils in a plane transverse to the path of 
movement of moving coil 4 in the dielectric liquid as 
indicated by the arrows. During such operational move 
ment of coil 4, paddles 7, 7' thus provide considerably 
increased resistance to passage through the dielectric oil, 
with the result that the coil motion is damped su?‘iciently 
so that normal disturbances on the circuit system do not 
cause coil excursions large enough to produce visible ?ick 
er of lamps L. 

It will be evident that the amount of damping resistance 
can be readily controlled by using paddles of larger or 
smaller surface area or using an appropriate number of 
paddles. It will also be understood that the particular 
con?guration of the damping paddles may be varied from 
that shown while still obtaining the desired damping 
action. 
The described arrangement provides a simple, inexpen 

sive and reliable means for limiting the oscillation or 
“hunting” of the moving coil of a constant-current trans 
former as it shifts position to compensate for changes in 
line voltage or load impedance. Load current pulsations, 
which can cause annoying light ?icker in the connected 
light sources, are thereby largely eliminated or minimized. 
A further advantage is that the dropping of the moving 
coil when power is removed from the transformer is sub 
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stantially retarded, thereby avoiding the risk of undue 
wear or damage to the parts of the transformer attendant 
on sudden or rapid dropping of the coil. 

While the present invention has been described with 
reference to particular embodiments thereof, it will be 
understood that numerous modi?cations may be made by 
those skilled in the art without actually departing from 
the scope of the invention. Therefore, the appended claims 
are intended to cover all such equivalent variations as 
come 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. A current regulator device comprising, in combina 

tion, a container, a dielectric ?uid in said container, a 
moving-coil transformer in said container immersed in 
said dielectric ?uid, said transformer comprising a primary 
winding anda secondary winding, one of said windings 
being movable relative to the other winding along a path, 
and damping means secured to and movable with said 
movable winding through said dielectric ?uid for damping 
the movement of the latter winding, said damping means 
comprising at least one ?at board member projecting 
transverse said path of movement a substantial distance 
beyond and about said movable winding. 

2. A device as de?ned in claim 1, said dielectric ?uid 
being a liquid, said damping means comprising a pair of 
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?at board members secured to said movable winding on 
opposite sides thereof and extending substantially around 
and laterally beyond said movable winding transversely 
to said path of movement thereof, whereby said members 
provide substantial resistance to said dielectric liquid dur 
ing movement of said movable winding for retarding the 
motion thereof. 

3. A device as de?ned in claim 2, said ?at board mem 
bers having a con?guration generally conforming to the 
cross-sectional shape of said container. 
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