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(57) ABSTRACT 
The invention relates to a method of manufacturing an 
inductive ballast for a low-pressure mercury vapor dis 
charge lamp. A block of elastically deformable syn 
thetic material which swells in vacuo is urged against 
the connecting conductors of the coil in the ballast. 
Subsequently the air in the space around the coil is 
conducted away so that the block will expand to enve 
lope the connecting conductors. Subsequently an insu 
lating moulding mass is provided around the coil and 
around the connecting conductors which are sur 
rounded by the synthetic resin. 

3 Claims, 10 Drawing Figures 
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3,903,223 
1. 

METHOD OF MANUFACTURING AN INDUCTIVE 
BALLAST 

The invention relates to a method of manufacturing 
an inductive ballast which is provided with a coil and 
a housing enveloping said coil and electrical conduc 
tors for connection of the coil. A part of the combina 
tion of the coil and the part of the connection conduc 
tors located within the housing is covered by a syn 
thetic resin which is provided with closed cells. The 
space between the combination of coil and conductors 
and the wall of the housing is filled for the greater part 
with an insulating moulding mass. 
When manufacturing an inductive ballast for stabiliz 

ing a discharge in a discharge lamp an insulating 
moulding mass has been known to be used. A polyester 
mixed with sand which is moulded around the coil of 
this arrangement is known. In this process the coil is 
first placed in a housing and then the interior is evacu 
ated through several small apertures in said housing 
and subsequently the polyester mass can flow into the 
housing through a second aperture and then hardens. 
An advantage of this known ballast is that the coil is 
satisfactorily insulated and that the heat from the coil 
is satisfactorily conducted away to the outer wall of the 
enveloping housing. 
A drawback of these known ballasts is, however, that 

the moulding mass, for example, the polyester mass 
may crack due to shrinkage in the course of time. If 
these shrinkage cracks occur at areas where electrical 
conductors are present which extend from the coil to 
the exterior of the housing, a pressure may be exerted 
on these supply conductors such that they become de 
fective. As a result the inductive ballast may be cut out 
of the circuit and cannot further operate. 

It is also known to manufacture devices with a Syn 
thetic resin provided with closed cells such as described 
above. This material is provided between the insulating 
moulding mass and parts of the electric unit. See, for 
example, Swiss Patent Specification No. 316936. A 
drawback of the device described in this Swiss Patent 
Specification is, however, that a fairly large part of the 
coil is surrounded by the synthetic resin with its closed 
cells. This affects the conducting away of heat from this 
coil. 

It is an object of the present invention to provide a 
method of the kind described in the introduction 
above, in which on the one hand the influence of possi 
ble shrinkage cracks in the hardened insulating mould 
ing mass, which might lead to breakage of the electrical 
conductors in the ballast, is prevented and in which fur 
thermore the resin having closed cells used for this pur 
pose is provided in a very simple manner around the 
electrical connecting conductors, and in which the con 
ducting away of heat from the coil of the finished bal 
last is satisfactory. 
According to the invention a method of manufactur 

ing an inductive ballast which is provided with a coil 
and a housing enveloping said coil and electrical con 
ductors for the connection of the coil, in which at least 
a part of the combination of the coil and the part of the 
connecting conductors located within the housing is 
covered by a synthetic resin which is provided with 
closed cells, and in which subsequently the space be 
tween the said combination of coil and connecting con 
ductors on the one hand and the wall of the housing on 
the other hand is filled for the greater part with an insu 
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2 
lating moulding mass is characterized in that a block of 
a mainly elastically deformable synthetic resin is laid on 
the connecting conductors, the housing being Subse 
cquently substantially closed in such a manner that the 
space between these conductors and the adjacent wall 
of the housing is at least for a great part filled with the 
synthetic resin block. The interior of the housing is sub 
sequently substantially evacuated so that the of syn 
thetic resins swells and envelops the connecting con 
ductors. The moulding mass is then admitted in a liquid 
state to the interior of the housing and hardens in the 
housing. 
An advantage of this method is that the synthetic res 

ins can be provided in a very simple manner around the 
connecting conductors. In this case use is made of the 
known evacuation of the housing so as to enable the 
moulding mass to flow in. When the synthetic resin 
block swells upon evacuation it will envelop the con 
necting conductors. This advantage would not be ade 
quately achieved with a sleeve of an insulating material 
provided around the connecting conductors. In fact, 
then the moulding mass could also creep between the 
connecting conductors and the sleeve upon evacuation 
of the interior of the housing. 
The method according to the invention may be used, 

for example, for the manufacture of an inductive bal 
last for stabilizing the discharge in a discharge lamp, for 
example, a low-pressure mercury vapor discharge 
lamp. The use of such a method for other ballasts such 
as, for example, transformers is also possible. 

It is feasible that each part of the synthetic resin 
block be built up in the same manner. In that case the 
block of synthetic resin will tend to swell in all direc 
tions to an equal extent during evacuation of the hous 
ing because originally air of atmospheric pressure pre 
vailed in the closed cells. 

In a farther embodiment according to the invention 
the side of the block of synthetic resin remote from the 
connecting conductors is not expandable and the sup 
port for the conductors is provided on the side of them 
which is remote from the synthetic resin block prior to 
providing the housing. 
An advantage of this method is that the side of the 

block of synthetic resin facing the conductors swells to 
a greater extent than the part which is remote from the 
conductors. As a result the block tends to assume a 
curved shape with its convex side facing the connecting 
conductors. Of advantage is that the connecting con 
ductors are more firmly urged against the support 
which is on the other side of these conductors. Thus the 
conductors are adequately enveloped by the deform 
able synthetic resin, and the conductors are satisfacto 
rily abutted against the support. 

In a further method according to the invention the 
side of the synthetic resin block remote from the con 
necting conductors does not have any stretching prop 
erties, and the side of the synthetic resin block facing 
the connecting conductors is provided with a plurality 
of grooves parallel to the connecting conductors, the 
number of grooves being equal to the number of con 
necting conductors. The grooves are opened by curva 
ture of the synthetic resin block during evacuation in 
such a manner that they can accommodate the con 
necting wires and closing again after flowing of the 
moulding mass, thus enveloping the connecting con 
ductors. 
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An advantage of this method is that the connecting 
conductors are surrounded by the deformable synthetic 
resin block even more effectively. A further advantage 
is that a support on the other side of the connecting 
conductors is not necessary in this case. 

In order that the invention may be readily carried 
into effect, some embodiments thereof will now be de 
scribed in detail by way of example with reference to 
the accompanying diagrammatic drawing in which: 

FIG. 1 is a perspective view of a cover for a housing 
of a ballast according to the invention; 
FIG. 2 is a perspective view of a ballast according to 

the invention during a given manufacturing stage; 
FIG. 3 shows the ballast of FIG. 2 including a housing 

intersected along the longitudinal axis and a device for 
filling said ballast with a moulding mass; 
FIG. 4 shows a detail of the ballast of FIG. 3 on a 

larger scale; 
FIG. 5 shows the same detail as in FIG. 4 during a fol 

lowing manufacturing stage; 
FIG. 6 is a cross-section taken on the line VI-VI of 

the ballast of FIG. 3; 
FIG. 7 shows the same cross-section as in FIG. 6 dur 

ing a following manufacturing stage; 
FIG. 8 shows another embodiment of the synthetic 

resin block for a ballast according to the invention as 
well as part of the cover for the housing of said ballast; 
FIG. 9 shows the same part of FIG. 8 during a follow 

ing manufacturing stage; 
FIG. 10 likewise shows the same ballast of FIGS. 8 

and 9 during a still further manufacturing stage. 
In FIG. the reference numeral 1 denotes a cover for 

an inductive ballast for stabilizing a low-pressure mer 
cury vapor discharge lamp. FIG. 2 is a perspective view 
of the other parts of this housing and its contents 
namely a coil for this housing. The cover 1 which is 
shown in FIG. 1 consists of steel having a thickness of 
approximately 0.8 mm. The reference numerals 2, 3, 4 
and 5 denote holes for connecting said cover during a 
further manufacturing stage with the other parts of the 
housing which are shown in FIG. 2. The reference nu 
merals 6 and 7 denote assembly holes for securing the 
complete housing to a longitudinal bar, for example, a 
lighting fixture. 

In FIG. 2 the reference numeral 10 shows the tray 
shaped part of the housing. The reference numerals 11, 
12 and 13 show connecting holes which correspond to 
the holes 2, 3 and 4 of FIG. 1. A fourth hole in the tray 
shaped housing 10 is not visible in FIG. 2 because a 
part of this tray 10 in this Figure is cut away. The tray 
shaped housing 10 includes a coil which consists of a 
number of laminations 14 and an electrical winding 15. 
The laminations 14 are E-shaped and are formed in two 
packs. 
The electrical winding 15 is provided with two elec 

trical connecting conductors 16 and 17. These con 
necting conductors are passed to the exterior through 
the wall of the housing 10 and terminate in connection 
pins. Only one of these pins (reference numeral 18a) 
is shown in FIG. 2. Reference numeral 18a denotes the 
pin which is in electrical contact with the connecting 
conductor 17. A flat insulating plate 18 is provided be 
tween the connecting conductors 16 and 17 at one end 
and the laminations 14 at the other end is placed on top 
of the connecting conductors 16 and 17, which block 
is provided with closed cells. This means that block 19 
includes a (large) number of compartments which are 
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4. 
not in communication with the outside air. This block 
may consist of, for example, synthetic rubber and may 
have a volume of approximately 1.5 cubic/cms. The 
side of the synthetic resin block 19 remote from the 
connecting conductors 16 and 17 is denoted by the ref 
erence numeral 20. This part is provided with a layer 
which cannot substantially stretch. This layer consists 
of, for example, a polyester foil. FIG. 2 shows a ballast 
for stabilizing the arc in a low-pressure mercury vapor 
discharge lamp and this during a given manufacturing 
stage. The coil as well as the tray-shaped housing 10 is 
completely finished in this case. The synthetic resin 
block 19 is already placed on the connecting conduc 
tors 16 and 17. 
The next stage is to place the cover 1 (see FIG. 1) on 

the tray-shaped part 10 of the housing (see FIG. 2) and 
this in such a manner that the holes 2 and 11, and 3 and 
12, and 4 and 13 coincide with each other. 
FIG. 3 shows the box-shaped ballast thus manufac 

tured and now being provided with a cover. The refer 
ence numerals in FIG. 3 correspond to those of the pre 
vious Figures. In FIG. 3 the housing 10 is shown in a 
compartment 30. This compartment is connected at 
one end to a reservoir 31 which is filled with a liquid 
polyester mass and at the other end to a vacuum pump 
32. The supply lead from the reservoir 31 to the com 
partment 30 includes a valve 33. The connection be 
tween compartment 30 and vacuum pump 32 includes 
a valve 34. The compartment 30 has a clock-shaped 
wall 35 and a base 36. A plate 37 is provided between 
the housing 10 and the base 36 of compartment 30. 
The base 36 and the plate 37 can be moved up and 
down in a manner not further shown. As a result com 
partment 30 can be opened or closed. In the situation 
shown in FIG. 3 the compartment 30 is closed. The ref 
erence numerals 38 and 39 denote seals so as to shut 
off the compartment 30 in an airtight manner from the 
outside atmosphere. The supply pipe 40 protrudes 
through the hole 8 in the cover 1 of the ballast (see also 
FIG. 1 for this hole). Reference numeral 41 denotes a 
seal by which polyester mass is prevented from getting 
between the ballast and the wall of the compartment. 
The ballast is introduced into the compartment by 

firstly lowering the base 36, subsequently placing the 
ballast on the plate 37 and then raising the base 36 up 
to the position shown in FIG. 3. Reference numeral 19 
again denotes the block of synthetic resin material. 
When valve 42 is closed, valve 34 is opened and vac 

uum pump 32 is started. As a result the compartment 
30 is substantially evacuated and hence, through chinks 
which are still present in the ballast, also the interior of 
this ballast. As a result the synthetic block 19 in the bal 
last will swell and envelops the connecting conductors, 
inter alia, 17. Subsequently valve 33 is opened. Due to 
the pressure below atmospheric pressure which pre 
vails in the ballast the polyester mass is sucked in and 
flows to all parts of the ballast. As a result the pressure 
in the ballast will also increase to some extent. The 
polyester mass also moves about the synthetic resin 
block 19. When the entire ballast is filled with polyester 
mass, valve 33 and also valve 34 are closed and valve 
42 which is in communication with the outside atmo 
sphere is opened. As a result the interior of the com 
partment 30 reaches its normal atmospheric pressure 
again. Subsequently the base 36 is lowered and the fin 
ished ballast is removed from the plate 37. The block 
19 then surrounds the connecting conductors 16 and 
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17 with the polyester mass surrounding the resin. After 
a period of waiting the polyester mass will have hard 
ened and the ballast is ready for further transport and 
for use as a ballast for a discharge lamp. If desired, a 
plurality of ballasts instead of one ballast can be treated 
simultaneously in one compartment to be evacuated. 
To illustrate the situation with reference to the syn 

thetic resin block 19 more clearly, FIG. 4 shows the 
top-right part of the housing 10 of FIG. 3 on a large 
scale. Also in this case the reference numerals are again 
the same as those in the previous Figures. FIG. 4 shows 
the situation prior to evacuation of the compartment 
30 of FIG. 3 and FIG. 5 shows the same detail as in FIG. 
4 but after the compartment 30 has been evacuated. It 
can be seen that in the case of FIG. 5 the synthetic resin 
block 19 has swollen and even extends to below the 
connecting conductor 17. It will be apparent from 
FIGS. 6 and 7 how the elastic block 19 of synthetic 
resin moves about the connecting conductors 16 and 
17. These Figures are right-hand side elevational views 
of the housing 10 of FIG. 3, with the right-hand side 
wall being omitted. FIG. 6 shows a situation compara 
ble to that of FIG. 4, namely the situation prior to evac 
uation of compartment 30. FIG. 7 shows a situation 
comparable to FIG. 5 namely after evacuation of com 
partment 30 (see FIG. 3). Prior to evacuation (see FIG. 
6) the synthetic resin block had the original dimensions 
(see FIG. 2). After evacuation this block had swollen 
and envelops the conductors 16 and 17. Due to the 
non-stretchable layer 20 a given curvature on the side 
of the block 19 facing the connecting conductors was 
obtained so that at the area of the insulating plate 18 
(see FIG. 5) a satisfactory urging of these conductors 
is obtained while the synthetic resin block has entirely 
enveloped the connecting conductors between the 
plate 18 and the pin 18a. 
FIG. 8 shows a further embodiment of the synthetic 

block. This block is denoted by reference numeral 50. 
The upper side also includes a substantially non 
stretchable layer 51. The reference numerals 52 and 53 
denote connecting conductors which are comparable 
to 16 and 17 of FIG. 2. The synthetic resin block 50 dif 
fers from block 19 by the presence of the two grooves 
54 and 55 whose distance is substantially equal to that 
of the connecting conductors 52 and 53. The reference 
numeral 1 denotes a part of the cover for the housing 
of the ballast. When this block 50 was used instead of 
block 19 of FIG. 3, it would assume the shape upon 
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6 
evacuation as shown in FIG. 9. As a result of swelling 
and by the presence of the substantially non-stctohable 
layer 51 the grooves 54 and 55 open. Due to this swell 
ing the grooves will accommodate the conductors 52 
and 53. If subsequently the polyester moulding mass 
flows into the housing, which is entirely in accordance 
with what has been described with reference to FIG. 3, 
the pressure on the block 50 will also again become ap 
proximately the same as the atmospheric pressure and 
the two grooves 54 and 55 will close so that the con 
necting conductors 52 and 53 are very satisfactorily en 
veloped. 
The ballasts described will not damage the conduc 

tors, even in case of shrinkage cracks in the moulding 
aSS. 

What is claimed is: 
1. A method of making an inductive ballast having a 

housing, a coil within the housing, and electrical con 
ductors for connection of the coil comprising the steps 
of placing a block of elastically deformable synthetic 
resin having closed cells within the housing on said con 
ductors, closing said housing so that the space between 
said conductors and the adjacent wall of said housing 
is substantially filled with said block, evacuating the in 
terior of said housing sufficiently so that as a result of 
pressure developing within said cells, said elastically 
deformable block swells and envelops each of said con 
ductors, filling the interior of said housing with a liquid 
resin, and allowing said resin to harden. 

2. The method according to claim 1 further compris 
ing the step of providing a support for said conductors 
on the side of said conductors remote from said block, 
and providing said block on the side thereof remote 
from said conductors with means to prevent swelling 
thereof. 

3. The method according to claim 1 further compris 
ing the steps of forming a plurality of grooves in one 
side of said block in a direction parallel to said conduc 
tors so that upon evacuation of said housing and swell 
ing of said block said grooves will open so as to accom 
modate said conductors, said grooves being closed to 
encapsulate said conductors upon filling said housing 
with said resin, and providing means on said block on 
the side thereof remote from said conductors for pre 
venting swelling of said side so that the side having said 
grooves will be curved upon expansion. 
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