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METHOD FOR MANUFACTURING AN 

ELECTRICAL COIL 
Dhu Aine J. Davis, Wheaten, Ill., assignor to Hermetic 

Coil C0., Inc., Wheaton, Ill., a corporation of Con 
necticut 

Filed Mar. 1, 1962, Ser. No. 176,579 
2 Claims. (Cl. 264—272) 

This invention is concerned with a method of encap 
sulating an electrical coil. 

In some situations it is necessary that an electrical coil 
be sealed against moisture, and such a seal is often de 
sirable even through it is not absolutely required. A 
coil which is sealed is not affected by variations in the 
humidity of its environment, has a longer life and has 
more stable electrical operating characteristics than an 
unsealed coil. Present coil sealing methods depend upon 
the impregnation of the coil with a sealing compound, 
as an epoxy resin. Impregnation procedures are often 
expensive and time consuming, particularly where it is 
necessary to carry the impregnation out in an evacuated 
atmosphere to insure that the impregnant ?lls all the 
spaces within the coil. 
An object of this invention is the provision of a meth 

od for making an improved sealed or encapsulated coil 
in which an outer casing surrounds the coil and is sealed 
with the form or supporting structure on which the coil 
is wound. 

Another object of the invention is the provision of an 
improved molding technique by which the sealed coil is 
formed. 
One feature of the invention is the provision of a meth 

od for making an encapsulated electrical coil construc 
tion including a coil form, a coil wound on ‘the form 
and an outer casing for the coil sealed with the form. A 
further feature is that the outer casing has a frictional 
seal with generally planar exposed surfaces of the coil 
form. 

Still another feature is that the coil construction in 
cludes a form having a bobbin-like con?guration with a 
coil receiving central hub and a pair of end discs, a coil 
wound on the hub between the end discs, with the end 
discs having annular portions extending outwardly be 
yond the coil surface, and an outer casing for the coil 
having a body section between the end discs of the bob 
bin and in intimate contact with the coil and having lock 
ing portions overlying and sealed with the annular por 
tions of the bobbin end discs. 
Yet a further feature is that the coil comprises a coil 

form, a coil wound on the form, terminal leads for the 
coil, a terminal mounting member having the terminal 
leads a?ixed thereto and carried by the coil and an outer 
casing enclosing the coil and terminal mounting member 
with the casing being sealed to the coil form. 

Another feature of the invention is the method of en 
capsulating a coil having terminal leads which comprises 
placing the coil in a mold, establishing a seal with the 
coil, the mold de?ning an annular cavity about the coil, 
and introducing a ?uid encasing material into the mold 
at a point substantially on a line extending diametrically 
across the coil and through the point of juncture between 
the coil and the terminal leads therefor. 

Still another feature of the invention is the provision 
of the method of encapsulating a coil including a wind 
ing on the form of thermoplastic material, which com 
prises placing the coil in a mold, forming a seal with the 
coil and de?ning a cavity around a portion thereof, heat 
ing the mold to a temperature below the softening tem 
perature ‘of the material of the coil form and introducing 
?uid plastic encasing material into the mold at a tem 
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perature above the softening temperature of the material 
of the coil form, whereby the encasing material physical 
ly bonds with the coil form. 
And another feature of the invention is the provision 

of a mold for encapsulating a coil having terminal leads 
including at least two mating parts de?ning a cavity for 
receiving the mold to be encapsulated, the mold parts 
having surfaces de?ning a terminal lead receiving passage 
and having an inlet port for coil encasing material, the 
port being on a line extending diametrically across the 
cavity and through the point of juncture of the terminal 
lead receiving passage and the cavity. 

Further features and advantages of the invention will 
readily be apparent from the following speci?cation and 
from the drawings, in which: 
FIGURE 1 is an elevation of an encapsulated coil em 

bodyling the invention; 
FIGURE 2 is a plan view thereof; 
FIGURE 3 is an enlarged sectional view taken gen 

erally along the line 3——3 of FIGURE 2; 
FIGURE 4 is a broken section taken generally along 

line 4—4 of FIGURE 3; 
FIGURE 5 is a section through a mold apparatus em 

bodying the invention; 
FIGURE 6 is a transverse section taken generally 

along the line 6—6 of FIGURE 5; and 
FIGURE 7 is an enlarged fragmentary view of a por 

tion of the mold structure. 
Electrical coils are often operated in an environment 

where they are subject to external conditions, as moisture, 
which may penetrate the windings of the coil and change 
the coil’s electrical characteristics or completely ruin it. 
With the novel coil construction and method of this in 
vention, a coil may easily and inexpensively be sealed 
against external effects, and may even be operated under 
water. 

Turning now to the drawings and more particularly 
to FIGURES 1 through 4, an illustrative embodiment of 
an encapsulated coil incorporating the invention is shown. 
A bobbin-like coil form 10 includes a coil receiving cen 
tral portion or hub 11 having a bore 12 therethrough. A 
pair of disc-shaped end portions 13 and 14 extend out 
wardly from the portion 11 at either end thereof. The 
coil itself comprises a plurality of turns 15 of a suitable 
Wire wound about the coil receiving central portion 11 
and between the ?ange-like disc portions 13 and 14, with 
the outer layer of the windings being spaced an appre 
ciable distance, as of the order of 3/32 inch in a coil 1% 
inches in diameter inside the edges 16 and 17 of the discs. 
The coil form is preferably of a molded plastic mate 

rial, as nylon. 
A pair of terminal leads 20 and 21, each having a suit 

able insulating covering 20a and 21a are connected with 
wires 15a and 15b at the ends of winding 15. The 
terminal leads 20 and 21 are carried by and a?ixed to 
a terminal mounting member or yoke 23 which has a 
base portion 24 with an arcuate inner surface 25 that 
?ts against the outer surface of winding 15. An enlarged 
or thickened boss portion 26 of the mounting member 
has a pair of recesses 27 therein to receive the end of 
the insulating coverings 20a and 21a of the terminal 
leads and is provided with holes 28 through which the 
inner conductors of the terminal leads pass. 
The outer covering or jacket 30 for the coil is prefera 

bly formed, as by an injection molding operation to be 
described below, of a suitable insulating material. For 
example, the covering may be of the same nylon material 
as the coil form. The outer covering 30 has a main body 
portion 31 lying between the peripheral extensions of the 
bobbin end members 13 and 14. Annular cover portions 
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32 and 33 overlap the edges of the bobbin end members 
and interlock therewith, forming a tight mechanical seal. 
This seal or interconnection between the cover 30 and 
the coil form holds the two parts together and prevents 
the entry of moisture or other undesired contaminating 
materials. The cover 30 also seals about the insulating 
covering 20a and 21a of the terminal leads. 
For many uses of an electric coil, the mechanical inter 

lock between the encapsulant body ‘and the coil form is 
adequate. However, where necessary, a physical bond 
may be provided by utilizing the proper temperature 
conditions ‘during the molding operation, softening the 
coil form material so that the cover bonds with it. 

Referring now to FIGURES 5, 6 and 7, a suitable mold 
for encapsulating the coil of FIGURES 1 through 4 
is shown. The mold includes an outer mold member 
or block 35 shown resting on a surface 36. The mold 
is in two parts, 35a and 35b which mate along a separ 
ation line 350. Extending through the mold is a centrally 
located bore 37 in which two vfurther mold members 38 
and 39 are slidably received. Mold member 38 com 
prises a cylindrical portion 38a ?lling the lower portion 
of bore 37 and having a centrally located upstanding rod 
portion 40. Mold member 39 is generally cylindrical in 
cross section and ?lls the upper portion of bore 37, having 
a central passage 39:: in which rod portion 40 is received. 
A coil to be encapsulated. is inserted into the cavity 

of the mold, between the upper face 38b of the cylindri 
cal portion 38a of the mold member 38 and the lower face 
39b of mold member 39. The terminal leads 20 and 
21 of the coil extend outwardly through grooves formed 
in the mating faces of mold parts 35a and 35b as best 
seen in FIGURE 5. 
The coil to be encapsulated, i.e., the coil form and 

winding, is positioned in the mold cavity de?ned by the 
bore 37 through mold parts 35a and 3511, the upper face 
of portion 38a of mold part 38 and the lower face of 
mold part 39. The upper surface of portion 38a of 
mold part 38 sealingly engages the lower face of bobbin 
end member 14, while the lower face of mold part 39 
sealingly engages the upper surface of bobbin end member 
13. The respective upper and lower faces 38b and 39b 
terminate inside the peripheral edge of the bobbin end 
members, the mold parts forming annular channels 43 and 
44, one associated with the bottom of the coil and the 
other with the top, within which the annular cover por 
tions 33 and 32 are formed. 

Encapsulating material is introduced into the mold 
cavity through a passage 46 which enters the mold cavity 
at a point substantially on a diameter of the coil passing 
through the point of juncture between the coil and the 
terminal leads therefore. The ?uid encapsulating mate 
rial ?ows around the coil in each direction and forms a 
solid body ?lling the mold cavity. The diametric rela 
tion between the inlet port and the coil terminals allows 
the material to ?ow evenly about each side of the coil, 
without obstruction of one path more than the other by 
the terminal leads and the terminal mounting srtucture. 
Where the encapsulating material may have a tendency 
to lift the ends of the terminal mounting yoke 23, the inlet 
passage is preferably located immediately adjacent the 
terminal lead structure, as shown in broken lines at 46'. 
The encapsulating material, which may be a suitable 

thermoplastic material, as nylon, is introduced into the 
mold from a heating chamber (not shown) through a con 
nector 47. The heating chamber and material feeding 
apparatus may be of any suitable construction. 

In accordance with the invention, the winding 15 is 
placed on the coil form in the usual manner by a suitable 
winding machine. The terminal leads 20 and 21 are 
mounted in yoke 23 which is then secured to the surface 
of winding 15, as with a double-faced adhesive tape, or 
other suitable adhesive material. The ends 150: and 
15b of the winding are then mechanically and electrically 
connected with the conductors of the terminal leads 20 
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4 
and 21. The coil is placed in the mold cavity and the 
mold parts assembled as shown in FIGURE 5. Liquid 
encapsulating material is then introduced into the mold 
under suitable conditions of temperature and pressure, to 
form the jacket 30 around the coil. As thermoplastic 
materials have a tendency to shrink slightly upon setting, 
a ?rm mechanical bond is achieved between the jacket 
casing, the coil support and the winding itself. If a 
physical bond between the encapsulating material and 
the coil form is desired, the temperature condition within 
the mold should be such that the coil form is softened 
upon the introduction of the liquid encapsulating mate 
rial. Where necessary, the mold itself may be heated 
as by an electric element 50 carried in one of the mold 
parts. 

It is important that a good mechanical seal be main 
tained between the mold parts and the coil support dur 
ing the encapsulating operation, to prevent excessive ?ash 
ing of the encapsulating material. 
Where nylon is used as the encapsulating material, 

and it is desired to achieve a physical bond between the 
encapuslating coating and the coil support, the tem 
perature of the mold should be of the order of 150° 
Fahrenheit during injection. The injected molten nylon 
may have a temperature of the order of 500° Fahrenheit, 
the heat of the mold and of the molten nylon softening 
the bobbin, allowing the bobbin and covering to bond 
together. After the mold cavity is ?lled, it is allowed 
to cool, completing the bond between the covering and 
the coil form and causing the coating to shrink tightly 
about the winding 15. 
While I have shown and described certain embodiments 

of my invention, it is to be understood that it is capable 
of many modi?cations. Changes, therefore, in the con 
struction and arrangement may be made without depart 
ing from the spirit and scope of the invention as disclosed 
in the appended claims. 

I claim: 
1. The method of encapsulating an electrical coil 

wound on a bobbin coil form having a central hub with 
two ends and a disc shaped end portion at each end of 
the hub, said coil being wound about said hub with the 
outer surface of the coil exposed between said disc 
shaped end portions and recessed within the periphery 
thereof, the coil having a pair of terminal leads extend 
ing outwardly from the coil surface between the end por 
tions, which comprises: placing said coil in a mold; 
establishing a seal between the end portions and the mold, 
said terminal leads extending generally radially outwardly 
from the coil surface between the bobbin end portions 
and in a plane generally parallel with the end portions; 
and introducing a ?uid encasing material into said mold 
under pressure at a point spaced from said end portions, 
coinciding with the intersection of the mold and a plane 
extending diametrically through the coil at right angles 
to said end portions and through the point of juncture be 
tween the coil and said terminal leads but said point 
not coinciding with said leads, the ?uid encasing mate 
rial dividing and ?owing in two paths around said coil, 
substantially without obstruction, to ?ll the annular space 
substantially without ?owing past said terminal leads 
and without establishing a back pressure which would 
disarrange said coil. 

2. The coil encapsulating method of claim 1 wherein 
said terminal leads are secured to an arcuate mounting 
member having a convex outer surface positioned against 
the outer surface of said coil and the ?uid encasing mate 
rial is introduced into the mold at a point axially spaced 
along the coil from the plane of said leads, adjacent the 
terminal mounting member and directed against said 
convex outer surface of said mounting member. 

(References on following page) 
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